
A. wiRTH ETAL 2,253,218 Aug. 19, 1941. 
TELEPHONE SYSTEM 

5 Sheets-Sheet l Filed Feb. 9, 1939 

&#32% 

ATTØRALEYa. 

AVVENITORS 
ALEX ANDER Wir?TH & 
AoLAND ABECKER? 

  



Aug. 19, 1941. A wirth eral 2,253,218 
TELEPHONE SYSTEM 

Filled Feb. 9, 1939 5. Sheets-Sheet 2 

to 

ms ; 

?2? S s ??? 

FY 
? 

y N 

N. S. N 
N o 
N No. 

s 

N S s S 

$ Š /vVzavroes 
4IEXAADEe Wzez Á 
AkoZAAVZO ABEzek Ee 

1zzoeava-sz 

  



Aug. 19, 1941. A. WIRTH ETAL 2,253,218 
TELEPHONE SYSTEM 

R 's 
N Y S . 

R R yT?? 
w S 

SM 
S. S. - N Š 

: R? \ $ 

& A/VéAv7oes 

4r Toeways. 

  



2,253,218 Aug. 19, 1941. A. WIRTH ETAL 
TELEPHONE SYSTEM 

5 Sheets-Sheet 4 Filed Feb. 9, 1939 

%* 

2%? 

-Ko/AAZ Aeakze 

-/477 Oakwarys. 

  

  



A. WRTH ET AL 2,253,218 Aug. 19, 1941. 
TELEPHONE SYSTEM 

5 Sheets-Sheet 5 Filed Feb. 9, 1939 

?23 

ZAvveAv7os 
Az ExAawad&e º lwezzy 4 
AeoLANd aa'Cagee 

??Adzaro Argx : . 

  



Patented Aug. 19, 1941 2,253,218 

UNITED STATES PATENT OFFICE 
2,253,218 

TELEPHONE SYSTEM 

Alexander Wirth and Roland Becker, Frankfort 
On-the-Main, Germany, assignor to Telefonbau 
und Normalzeit G. m. b. H. Frankfort-on-the Main, Germany, a corporation of Germany 

Application February 9, 1939, Serial No. 255,462 
In Germany February 8, 1938 

14 Claims. (Cl. 179-18) 
This invention relates to selector-operated tele 

phone Systems and in particular to systems com 
prising a number of exchanges connected by 
trunk lines. The invention provides new and 
improved means for controlling the line selectors 
and, in particular, for sending calling current to 
a Wanted subscriber and also means for sending 
signal Currents to a calling subscriber. 
According to one feature of the invention, the 

final selector has associated with it switch means 
for sending out different backward signals in 
accordance with the condition of the selected 
Subscriber's line. These Switch means actuate 
SWitch means provided in a repeater connected 
to the exchange which makes the connection so 
as to Switch in idle and busy signals. On receipt 
of the backward signal which characterises that 
the selected subscriber's line is free, the switch 
means in the repeater cause a control current 
impulse to be emitted; the switch means in the 
final Selector make the apparatus for the inter 
mittent. Supply of calling current to a selected 
"free' subscriber operative only when this par 
ticular control current impulse is received. With 
this arrangement, the alternating calling current 
is therefore not immediately and automatically 
Sent out by the line selector when the wanted 
Subscriber has been found to be free. It is sent 
out only when a particular control current in 
pulse has been received. It is thus possible to 
control the final selectors in the same way both 
When the connection is made by a Subscriber and 
When it is made by an exchange operator. In 
connections which are made by an operator, it is 
usual for the calling current to be sent to the 
wanted subscriber only after the operator has 
carried out a particular switching measure. In 
accordance. With the invention, the wanted sub 
scriber is called only when the calling Subscriber 
has lifted his receiver and the connecting devices 
are in Order. 
trol current impulse cannot be sent out or trans 
mitted by the repeater which is connected to the 
calling Subscriber. It is also possible, after the 
final selector has been set, to transmit further 
switching, operations over the speech line of the 
connection. For example, current impulses may 
he sent from the wanted subscriber's exchange to 
the calling Subscriber's exchange which charac 
terise the former exchange and serve to deter 
nine the charge to be made to the calling sub 
scriber for the connection. In this case, the 
emission or the transmission of the control cur 
rent impulse may be delayed until these addi 
tional Switching operations have been transmit 
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ited. The calling subscriber then receives an 
appropriate signal upon the reception of the 
backward Signal which indicates that the Wanted 
subscriber is disengaged. The Wanted Subscriber 
is, however, not yet called. The supplementary 
switching operations are first transmitted and 
then the control current impulse which institutes 
the calling of the wanted Subscriber. 
In accordance with a further feature of the 

invention, an exchange is provided with switch 
means which, on receipt of the backward signal 
which indicates that the Selected subscriber is 
engaged, Send out a control current impulse 
which, in the final Selector, cause a connection 
to be made to the busy subscriber's line. This 
considerably simplifies and accelerates the mak 
ing of connections through an operator as the 
operator is automatically connected to a busy 
line and can inform the Subscriber of the exist 
ence of an urgent connection. 
In accordance with a further feature of the in 

vention, the trunk lines have associated with 
them Switch means which, On receipt of certain 
backward signals, cause the Speech lines to be 
connected. It is thus possible, in a simple man 
ner, º to send the backWard Signals through the 
trunklines and through the speech lines which 
run within an exchange. The speech lines are 
connected only while talking conditions persist, 
i. e. When the subscriber replies or When a con 
nection is made to a busy subscriber, and are dis 
connected for example when the called subscriber 
replaces his receiver. 
In accordance With a further feature of the in 

vention, the repeaters at the ends of the trunk 
line have associated with them alternating cur 
rent relays which are galvanically connected to 
the speech line in an exchange and which may 
be actuated by a direct current received through 
this speech line. This makes it possible during 
talking conditions to connect in each repeater 
only one relay to each speech line, so that the 
speech currents are very little attenuated. 

In accordance with a further feature of the in 
vention, there are provided in the final selector 
both circuits for testing whether the selected 
Subscriber's line is idle or busy and also a circuit 
for testing whether a line running to the same 
subscriber is free. In this group testing circuit 
is connected a winding of the current impulse re 
lay of the final selector which, when the selected 
line is engaged, and also when one of a number 
of lines belonging to the same. Subscriber is free, 
causes the final selector to be stepped. This 
makes it Simple to select a free line from a num 
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ber of lines leading to the same subscriber. If 
an urgent connection is made by an operator 
when all the lines are engaged, one of the lines 
which is carrying a not urgent connection is au 
tomatically connected to the operator. 
These and further features of the invention are 

explained in the following description of the ac 
companying diraWingS, in which: 

Figure ShoWS the circuit of a calling Sub 
Scriber, a finder and a repeater connected there 
to: 

Figure 2, the circuit of a repeater at the out 
going end of a trunk line; 
Figure 3, the circuit of a repeater at the icon 

ing end of a trunk line; 
Figure 4, the circuit of a final selector; and 
Figure 5, the circuit of an operator's position 

On a trunk exchange. 
Figures 1, 2, 3 and 4 together show the circuits 

made during a connection between a calling sub 
Scriber and a called subscriber; Figures 5, 2, 3 
and 4 together show the circuits made during a 
connection between the trunk exchange and 
a wanted subscriber. Ef no trunk line is used, 
i e. When the wanted subscriber and the calling 
Subscriber belong to the same exchange, the cir 
cuits shown in Figures 2 and 3 are not used. 
Connections betueen tuvo subscribers belonging 

tO different ecChanges 
When the subscriber AT (Figure 1) removes 

his receiver, his calling relay T (which is a 2 
Step relay) is energised through the winding I 
and makes its first step so. that the contacts i ti, 
t2 are closed. The contact t2 closes a circuit 

through the windings I of the relays. N, B, A 
of an idle finder switch AS. The relays respond. 
The contact in closes a circuit for the driving 
rinagnet DAS of the finder Switch to which is 
connected an interrupter UP. The magnet 
DAS is intermittently energised and steps the 
wipers of the finder switch. When the wiper c. 
finds the calling Subscriber's contact, the follow 
ing circuit is closed: 
—, winding III of relay Ti, contact it, wiper c 

of the finder AS., relay C,<ES: ? -- 
The testing relay C responds and its contact 
C opens the circuit of the magnet DASf while 

its contact c2 short circuits its own high ohmic 
Winding. The amplification of the current thus 
obtained causes the relay T to make its second 
Step and open its contacts t3, ?ta, and t5. The 
contacts c3 and c4 connect the windings I of 
the relays A and 3 to the Speech wires So that 
these relays remain energised in Spite of the 
Opening of the circuit through their Windings I. 
The contact C5 coses a circuit for the Winding 
I of the relay K which responds and by means 
of its contact k prepares a circuit for another 
idle finder Switch AS2. Also, the contacts c5 
and 13 close a circuit for the winding II of the 
relay N so that this relay also remains energised. 
The contact in 4 maintains a circuit through the 
ead c2 to the next selector, for example to a 
group selector. Finally, the contacts c5, m3, 
ig, a3 and df close a circuit for the relay E. 
which responds. The contact le connects the 
source of alternating current AZ. which emits the 
exchange signal to the windings I of the relay A 
and AB over the contacts fd3 and b . The eX 
change signal is therefore transmitted induc 
tively to the calling subscriber's Speech Wires. 
When the subscriber has received the exchange 
signal, he can start the dial. 
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2,253,218 
The first impulse emitted when the subscriber 

dials de-energises the relays A and B. The 
contact b2 short circuits the Winding II of the 
relay B So that this relay cannot respond again. 
At the same time, the resistance in the feed cir 
cuit is reduced. The contact b opens the cir 
cuit of the source of alternating current which 
Sends out the exchange signal. 

Each time the relay A drops, an impulse is 
Sent through the wire la2 by the contact la3: 

--, contacts c5, m3, fg, a3, e2, wire a2 
In the next Selector, which may for example be 

a group Selector, the Wire lot2 has connected to 
it an impulse receiving relay which sets the se 
lector in accordance with the received impulses. 

It is aSSumed, that when the calling subscriber 
dials, a current impulse train is emitted which 
Sets a group selector connected to the wires la2, 
lö2 and lc2 in the repeater UTI (Figure 2) from 
Which a trunk line lat leads to another exchange. 
When this happens, a circuit is closed through 
the Wire lo3 in which the relay 36 is energised. 
Consequently, the contact 3c2 energises a relay 
3U which, by means of its contacts 3u?, energises 
the Winding I of a relay 3Z. 
The calling subscriber ATS now sends out cur 

rent impulses which set the selectors of the dis 
tant eXchange. These impulses are transmitted 
by means of the contact a 3 of the finder AS 
(Figure 1) over the trunk line faA, b4 to the 
Wire d2 which is connected to the wire la 3 in the 
group Selector GW (not shown). The impulses 
are received in the repeater UT (Figure 2) by 
the relay 3A. At each impulse, the relay 3A actu. 
ates its contacts 3a and 3a2 and causes alter 
nating current to be supplied to the trunk line 
lo, lb 4. The impulses are thus transmitted 
through the trunk line as alternating current im 
pulseS. 
In the repeater UT2 (Figure 3) at the incom 

ing end of the trunk line lad, Zb4, these impulses 
are received by the relay 4.J. The winding I of 
the relay 4J lies in series with a condenser 
bridged across the speech wires. The winding III 
of the relay 4J is directly bridged across the 
Speech Wires. The alternating currents arriving 
through the trunk line la 4, Zbig reach it through 
the condensers lying in the speech wires. This 
ensures that the relay 4J is energised with relia 
bility With alternating current. At each response, 
the relay 4J closes by means of its contact Ai2 
a circuit for the relay 4A. 
When the first alternating current impulse is 

received, the Seizing circuit through the wire 
lc5 of the final selector LW (Figure 4) is closed 
by the contact if so that the relay 5C responds. 
Furthermore, the relay AC of the repeater UT2 
(Figure 3) is energised by the contact 4a2 and 
locks in a circuit closed at its contact 4cf. The 
contact 4c3 Opens a short circuit for the relay 4E 
which therefore responds. The winding I of the 
relay 4Z is also energised by the contact 4cf. 
Each current impulse is transmitted through the 
Wire las by the contact 4a so that the winding 
I of the relay 5A in the final selector LW is ener 
gised. A Selector EW of the final selector LW is 
Set On to the contact connected to the wanted 
Subscriber's line by the two impulse trains sent 
out by the calling subscriber. During the setting 
of this Selector, the relays 5V and 5U are ener 
gised. When the last train has been received, 
the relay 5W releases after a delay and, by means 
of its contact 52, closes the testing circuit for 
the relay 5P, 





4. 
trunk line the relay 3Y is first of all energised 
and then the relay 3X is energised by the relay 
3E on receipt of the first alternating current im 
pulse which is sent, through the trunk line to in 
dicate that the selected subscriber's line is idle. 
The contacts 33c2 and 3g2 close the backward 
signalling circuit through the wire lib3 in which 
circuit the relay 2J of the metering device ZUG 
(Figure 2) responds. On receipt of the second 
alternating current impulse, the relay 3E first 
de-energises the relay 3Y and then the relay 
3X. The backward signalling circuit through 
the Wire lib3 is thus again opened. The relay M. 
in the finder AS (Figure 2) is energised. The 
relay S is energised by the contact mA. At the 
end of the backward signal, the relay D is en 
ergised by the contacts is and m2 and its 
contact df opens the circuit of the relay E 
and closes a locking circuit. The contact e2 
now sends an impulse through the Wire d2 for 
the duration of the delay in release of the relay 
E. The relay D opens the short circuit of the 

winding III of the relay B at the contact di 
So that the relay B again responds. The Source 
of alternating current WZ, which emits the call 
ing signal is connected by the contacts b, d3, 
and fs2 to the windings I of the relays A and 
B for the duration of the delay in release of 

the relay S so that this signal is inductively 
transmitted to the calling subscriber's line. 
When the relay S has dropped, the source of 
current FZ, which sends out an intermittent call 
ing Signal is connected to the Windings I of the 
relays A and B so that that signal is trans 
mitted to the calling subscriber. The calling 
Subscriber is thus informed that the Wanted Sub 
SCriber”S line is free. 
In the repeater UT, the impulse is received 

by the relay 3A and is transmitted through the 
trunk line as an alternating current impulse by 
the contacts Sa and 3a;2. The winding I of the 
relay 3P and the winding II of the relay 3Z are 
energised by the contacts 3d3 and 3t3 and the 
contact 3p closes a locking circuit. 

In the repeater UT2 at the incoming end of A: 
the trunk line, the alternating current impulse 
is received by the relay 4J which energises the 
relay 4A. The contact 4d, transmits a direct 
current impulse through the wire la S. The 
winding I of the relay 4P and the winding III : 
of the relay 42, are energised by the contacts 
4a3 and 4t3. The contact 4p closes a locking 
circuit. 
In the final selector LW, the current impulse 

is received by the relay 5A which by means of 
the contact 5a-2 energises the relay 5W. At the 
end of the impulse, the relay. SL and the wind 
ing I of the relay 5Q are energised by the con 
tacts 5 v3 and 523. The relay 5L closes a locking 
circuit by means of its contact 5l. The con 
tacts 5q , 5q2 and 512 and 523 close the ringing 
circuit in which linging alternating current is 
sent to the selected subscriber first from the 
source r and then, after the relay 5V has 
dropped, from the Source r2 which acts intermit 
tently. 
The connection of the devices of the final Se 

lector LW for the automatic calling of the de 
sired Subscriber is thus dependent upon the re 
ceipt of a current impulse which is emitted au 
tomatically by the finder AS on receipt of the 
back Ward signal which characterises that the 
desired Subscriber's line is idle. It is thus en 
sured that the desired subscriber is called only 
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2,253,218 
ceiver and the connecting apparatus is in order. 
In other circumstances, the finder does not send 
out the impulse and the connecting apparatus 
cannot transmit it. 
On the other hand, it is possible to delay the 

emission of the calling signal until certain 
Switching operations involving the use of the 
trunk line have been effected. If, for example, 
the charge for the connection depends upon dis 
tance, and the "ZOne' in which the called ex 
change lies relatively to the calling exchange is 
determined by a signal sent back by the called 
eXchange when the connection has been made, 
a charge determining device (not shown) may 
be arranged between the finder AS (Figure 1) 
and the repeater UT (Figure 2) which receives 
the current impulse emitted by the finder AS 
but does not immediately repeat it. The relay 
T in the repeater UT2 (Figure 3) was ener 

gised by the "busy' backward signal and its 
contact, 4t2 had interrupted the circuit through 
the winding I and had closed a circuit through 
the Winding II of the relay 4A. This circuit runs 
Over the contact gk of a current impulse trans 
mitter Serving a number of repeaters and hav 
ing tWO continuously rotated cams. One of 
these Cams actuates the contact gkc2 so that sew 
eral trains of inpulses are sent out which char 
acterise the exchange in which the repeater is 
arranged. The contact gic which is actuated 
by the other cann is always closed when the cam 
discs are out of their rest position. If the re 
peater UT2 is connected to the transmitter by 
the contact 4t2 when the cams are out of their 
rest position, a locking circuit is closed through 
the contact gic? and the winding II of the relay 
4Z. 
When the cams pass through their rest posi 

tion, the contact gkt is opened and the relay 
4Z drops. The contact 422 now closes the cur 
rent impulse circuit which contains the winding 
II of the relay 4S and is controlled by the coin 
tact gic2. The relay 4S, through its contacts 
4s and 4s.2, emits a number of alternating cur 
rent impulses, for example three trains, which 
characterise the exchange of the called sub 
Scriber. 
When the second alternating current inpulse 

Which indicates that the selected subscriber is 
disengaged was received in the repeater UT at 
the outgoing end of the trunk line, the relay 3T 
Was energised and locked by its contact 3t. 
By means of its contact 3t2 it opened the cir 
cuit through the winding I of the relay 37. The 
Contact 32 f is therefore now open and the cir 
rent impulse trains which characterise the 
called subscriber and which are received by the 
relay 3E can now influence only the relay 3Y 
and not the relay 3X. Each of the received im 
pulses is transmitted by the contacts 3c4, 322 
and 3y2 to the line lib3. 
The charge determining device arranged be 

tween the lines la2, lb2, le2 and la3, l.b3, lo3, 
receives these impulse trains which are trans 
mitted through the wire lib3, and, in known 
manner, determines therefrom the charge which 
is to be recorded by the calling subscribar's meter 
When the wanted subscriber replies. As soon as 
the last of the impulses has been received, the 
charge determining device sends out the impulse 
Which makes the calling circuit in the final se 
lector W. 
As the impulse which the finder AS (Figura 

1) automatically sends out on receipt of the 
when the calling subscriber has removed his re- 75 "idle” backward signal, is not immediately re 





6 
signal the circuit for the meter ZM of the calling 
Subscriber is not closed at the contact m4. The 
connection of the speech line by means of the 
relay G is effected in the same manner as in the 
case of connections which have to be metered. 

If a charge determining device is provided 
which is influenced by the impulse trains Which 
characterise the called exchange, this device re 
ceives the backward signal Which indicates that 
the called Subscriber has renoved his receiver. 
When this happens, it first of all sends a long 
impulse through the wire lib3, which, as in the 
case of a connection which is not to be metered, 
energises the relay G without influencing the 
calling subscriber's meter. The charge deter 
mining device then sends metering impulses 
through the wire lo2 which step the meter ZM in 
accordance With the charge to be made. If the 
charge depends also upon the duration of the 
connection, metering current impulses may be 
sent out periodically by the device during the 
connection, for example, at the end of the third 
and each subsequent minute etc. 
When the calling Subscriber replaces his re 

ceiver, the relays A and B in the finder AS 
(Figure 1) are de-energised. The contact a2 
short circuits the relay N which drops. The 
contact m2 opens the circuit through the relay 
C. All the relays are thereby de-energised. 
When the contact in 4 OpenS, the circuit through 
the wire loc2 is also opened so that the group 
selector is released. The circuit through the 
Wire le3 is thus opened. 
In the repeater UTf, the relay 3C drops, so 

that all the relays return to their rest position. 
The relay A is energised by the contacts 3C4 and 
3.d3 for the duration of the delay in release of 
the relay ZU and by means of its contacts 3a 
and Sat2, sends a long alternating current impulse 
through the trunk line. 
In the repeater UT2, the relay 4C is short cir 

cuited by the relays J and 4A which receive the 
long alternating current impulse. The relay AC 
drops and opens the circuit through the other re 
lays. On receipt of a long alternating current 
impulse, the relays J, 4A and 4E also drop. The 
circuit through the wire loS is opened so that in 
the final selector LW the relay 5C drops and, in 
known manner, causes the final selector to be 
released. 

If the connection has been made to a sub 
scriber Such as the subscriber ATT I Who has a 
number of lines, the final selector LW automati 
cally selects a free line from among them. When 
the wipers EW of the selector are Set on the first 
line la , lb of this subscriber's line, the relay 
5W which was energised during the setting is de 
energised. The contact 52 closes the testing 
circuit for the relay 5P through the contact 5u.3 
which is still closed. The relay 5P only responds 
if the line is "idle.' The contact 54 closes an 
energising circuit for the winding I of the relay 
E which responds and closes its contact 5e5. If, 
at this moment, the testing relay 5P has not re 
sponded because the first line lal, lb is busy, 
the following circuit is closed through the Wind 
ing III of the relay 5A : 

--, contacts 5c4, 5ac2, 5p?, 5.f4, 5e6, winding III of 
relay 5A, contact 5u6, wiper EVVd, line ld i, 
contacts ti2 and til 3 or til Å, — 
The relay 5A is energised in this circuit. The 

contact 5a, closes a circuit for the stepping mag 
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relay 5V. The wipers of the final selector are 
stepped on to the next contact. 

Let it be assumed that subscriber ATT i has 
four lines la , lbi, to la7, lb74. In the con 
tact bank wiped by the wiper EWall, the contacts 
Which correspond to the first three of these lines 
are connected together and are connected to the 
battery by the contacts t?!-t 74 connected in par 
allel of the separating relays Ti —T74 of the four 
lines. With this arrangement, as long as one of 
the lines li-li 4 is idle, one of the relays T7 -T4 
is not energised and the wiper EWod is connected 
to the battery so that the relay 5A is energised 
and causes the Wipers to be stepped. The con 
tact associated with the last line l74 and wiped 
by the Wiper EW d is connected to earth so that 
the wiper cannot be stepped beyond it. 

If, when the selector is set on the first line lit, 
all the lines are busy, the relay 5A is not ener 
gised and When the relay 5U has dropped, the 
backward signal indicating that the subscriber 
is busy is given through the contact 5a4. 

If there is an idle line, the wipers are stepped 
until the testing relay 5P responds, whereupon, 
in the described manner, the backward signal in 
dicating that the called subscriber is free is given. 
Connection between a distant eacchange and a 

Subscriber belonging to another eacchange 
The relay AR in the distant exchange FP (Fig 

lure 5) is energised by a call over the long dis 
tance line lab, libé which switches in the locking 
relay 6H. The contact 6h2 switches in the lamp 
AL and the operator asks for the required num 
ber by setting over the Switch A. 
To make the connection to the wanted sub 

Scriber, the operator actuates the Switch WT So 
that the Winding I of the relay 6N is energised by 
the contact WT4. The winding II of the relay 6N 
is locked by the contacts 6n? and 6 m3 in which a 
relay 6B is also energised. The relays 6C and 6E 
are also energised. The contact 6 bf closes the 
Seizing circuit through the wire le3". This circuit 
may lead to a group selector which selects the 

5 repeater UT at the outgoing end of a trunk line 
So that the relay 3C is energised. The further 
impulse trains which the operator sends out by 
means of the numerical Switch msl and the relays 
6J and 6A are received by the relay 3A which 
transmits the impulses through the trunk line 
la4, lib4 by means of the contacts 3a and 3a2. 
In the repeater UT2 at the incoming end of 

the trunk line, the current impulses are received 
by the relay 4J and are repeated by the relay 4A. 
The relays 4C, 4E and 42 are energised on re 
ceipt of the first impulse. The final selector LW 
is set in known manner by the impulses received 
from the relay 5A. During receipt of the last 
impulse train, the relays 5U and 5W in the final 
Selector are energised. When, on receipt of the 
last impulse the slow-to-release relay 5W re 
leases, a circuit for the relay 5E is closed at the 
Contact 504. The relay 5E responds and opens 
the circuit through the relay 5U at the contact 
5e2. The testing circuit for the relay 5P is main 
tained for the duration of the delay in the re 
lease of the relay 5U. 

If the wanted subscriber is free, the relay 5P 
responds and the contact 5p2 prepares a circuit 
for the relay 52. When the relay 5U drops, the 
backward signalling circuit through the line lb.5 
is closed by the contact 5u4. At the same time, 
the contact 5u? closes a circuit for the relay 
5Z which responds after a delay and by actu 
ating its contact 522 opens the backward sig 
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nailing circuit. In the repeater UT2, the relay, 
4K is energised over the line lb.5 by the backward 
signalling impulse which lasts.50 milliseconds, 
and Switches in the relays 4S and 4L. The re 
lay 4S is energised for the duration of the delay 
in response of the relay 4L and, by means of 
its contacts 4s and 4s2, ... sends back a Short 
alternating current impulse, through the trunk 
line la?t, lb4. At the end of the backward sig 
nalling impulse received through the line lib5, 
the relay, 4K drops and, for the duration of the 
delay in release of the relay 4L, again closes 
the circuit for the relay 4S, which sends out a 
second backward signalling impulse through the 
trunk line. The contacts, 4k3 and 44 cause the 
relay 4T to be energised. The relay 4T is then 
locked by the contact 4t and the contact 4t2 
opens the circuit through the relay 4Z. A cir 
cuit is thus prepared for the transmitter Which 
sends out the impulse trains which characterise 
the called subscriber's exchange. The relay, 4Z, 
is, however, very slow in releasing because of a 
condenser which is connected in parallel With its 
winding II. 

In the repeater UT, the first backward sig - 
nalling impulse received from the relay 3E causes 
the energisation of the relays 3X and 3Y. The 
backward signalling, circuit through the line lb3 
is closed by the contacts 3ac2 and 3y2; the Second 
backward signalling impulse which occurs after 
50 milliseconds causes de-energisation of the re 
lays 3Y and 3X which drop one after the other. 
The contact 3y2 opens the backWard Signaling 
circuit through the line lib3. The relay T is ener 
gised by the contacts 3 y4 and 3ac3 and is locked 
by its contact3t while its contact 3t2 de-ener 
gises the relay 3Z. The condenser which is con 
nected in parallel with the Winding I of the relay. 
3Z is disconnected on energisation of the relay 
3C so that the relay 32 drops without delay. 
At the distant exchange FP, the 50 millisecond 

backward signalling impulse is received by the 
relay 6M which, by means of its contact 6m f, 
energises the relay 6S. The relay: 6N which is 
now energised, as are the relays 6C,6E and 6B, 
because of its delayed release does not drop in 
spite of the opening of the locking circuit through 
its winding II. 
When, at the end of the backward signalling 

impulse, the relay 6M drops, the relay 6D is 
energised through its winding I by the contact 
6m, the short circuit of the winding I being 
opened at the contact 6st. The contact 6d 
closes a locking circuit through the Winding II 
of the relay 6D. The contact 6.d3 closes a circuit 
for the relay 6A which, by means of its contact 
6a, sends out an impulse through the line la3. 
The relay. 6F is energised by the contacts 6a 3 
and 6s3 and its contact 6f2 opens the circuit 
through the relay 6A. After the delayed release 
of the relay. 6S, the circuit through the relay 6F 
is opened at the contact. 6s3. For the duration 
of the delay in the dropping of the relay 6F, a 
circuit is maintained by the contacts, 6s2 and 
6f2 through the relay 6A which sends Out, a 
second impulse through the line las'. Also, the 
winding I of the relay 6K is energised by the 
contacts 683 and 6f3 and is locked by its contact 
6. On receipt of the 50 millisecond backward 
signal which indicates that the Wanted Subscriber 
is disengaged, two impulses are sent out fron: 
the distant exchange. The relays 6C, GE, 6B, 
6N, 6D and 6K in that exchange are noW ener 
gised and the lamp L2 flickers. . . . . . . . . . 
The two impulses sent. Out from the exchange. 
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FP are received in the repeater UT by the re 
lay 3A. which transmits them over the trunk 
line by means of its contacts 30, and 302. On 
receipt of the first impulse, the contacts 303 
and 3t3 close a circuit for the winding I of the 
relay 3P and the winding II of the relay 3Z. 
The relay 3P is locked by its contact 3p?. The 
relays 3C, 3U, 3T, 3P and 32 are now energised. 

In the repeater UT2, the two alternating cur 
rent impulses are now received by the relay 4J 
which causes the relay A to repeat the impulses 
Over the line la S. On receipt of the first im 
pulse, the contacts Act3and 4t:3 close a circuit 
for the Winding I of the relay 4P and for the 
winding III of the relay Z. The contact 4p 
closes a locking circuit. . The dropping of the 
relay 37, is prevented by the energisation of the 
Winding III of the relay 4A, so that the common 
transmitter cannot. Send out the current impulse 
trains which characterise the exchange of the 
wanted Subscriber by means of the contact gk2. 
As the connection is made by the operator who 
estimates the charge, the emission of these im 
pulses is not necessary. They are Only necessary 
When a connection to another exchange is made 
by an ordinary subscriber. In this case, a charge 
determining device may be arranged in the path 
of the connection which prevents the transmis 
Sion of one oritWO control impulses following 
upon the backward signal which characterises 
that the wanted Subscriber is disengaged, So... that 
the relay 4A drops in the repeater UT2. If, how 
ever, one or two control impulses immediately 
follow the transmission of that signal, the relay 
4Z, is again energised so that the relay. A can 
not dirOp. 

In the final Selector LW, the tW0 ContrOl im 
pulses sent out by the exchange FP are received 
by the relay 5A which energises the relay 5W. 
On receipt of the first impulse, the contacts 503, 
5d3, 523 and 5ac4 close a circuit through the relay 
5 and the Winding. I of the relay 5G. Both re 
lays respond and are locked by their contacts 
5l. and 5.d4. The contacts 5g, 5q2, .522 and 5t3 
close the calling circuit in which calling alter 
nating current is sent to the wanted subscriber 
in the first place from the Source rand, when 
the relay 5W has dropped, from the intermit 
tently operating source r2. On receipt of the 
second impulse, the winding I of the relay 5F 
is energised by the contacts 503, 5d3 and 514 
and is locked by its contact 5ft. The contact 
5.f3 short circuits the windings I and II of relay 
SP so that the selected subscriber's line cannot 
be seized by another high grade connection. 
When the called. Subscriber removes his re 

ceiver, the relay 5U is energised through its 
winding III. The contact 5ul opens the locking 
circuit for the relay 5L. The contacts 512 and 
5.3 Switch in the source of alternating current 
and the feeding relays. 5Y and 5A. The relay SY 
in the feed circuit is energised and its contact 
5y closes the backward signalling circuit 
through the line lib5. The contact. 52/3 opens the 
locking circuit for the relay 52, which, after 
dropping, in the backWard Signalling circuit is 
again interrupted by the contact. 522. The con 
tact 524 has connected the Speech line. ?? 
In the repeater UT2, the relay 4K is energised 

at the beginning of the 50 millisecond backward 
signalling impulse which denotes that the called 
Subscriber has removed his receiver. The con 
tact. Akl energises the relay 4A and the relay 4S 
is energised for the duration of the delay in the 
response of the relay 4A and sends out a short 



S 
alternating current impulse through the trunk 
line la4, Zb4. On response of the relay 8K, the 
contact Akc3 opens the locking circuit for the 
relay 4T which drops. At the end of the back 
Ward signalling impulse which is received 
through the line lb.5, the relay 4K is deprived of 
current and the relay 4L, after a delay, drops. 
The relay &S is again energised for the duration 
of the delay in release of the relay 4L and Sends 
out a second short alternating current impulse. 
When the relays &K and 4L drop, a circuit is 
closed for the relay 4G. The contacts 494, Ágf 
and 4g2 connect the speech lines So that all the 
branches are cut off from the speech lines. The 
contact 4.g4 closes a circuit for the relay 4R, 
Which is locked by its contact 67. 
In the repeater UT, on receipt by the relay E 

of the first alternating current impulse of the 
backward signal which indicates that the called 
subscriber has removed his receiver, the relay 
3Y is first energised and then the relay 3X. The 
backward signalling circuit through the line lb3 
is closed by the contacts 33c2 and 32y2. The Con 
tact 3 y unlocks the relay 3T which drops. The 
second alternating current impulse, received at 
an interval of 50 milliseconds, causes first the 
relay 3Y and then the relay 3X to be deenergised 
by the relay 3E. The contact 3y2 opens the 
backward signalling circuit. When the relayS 3Y 
and 3X drop, a circuit is closed for the relay 3G. 
The contact 3g energises the relay 3R, which is 
locked. The contacts 3g2 and 393 connect the 
speech lines and sever all branches from the 
speech lines. 

In the exchange FP, the 50 millisecond back 
ward signalling impulse transmitted over the 
line lb3 is received by the relay 6M. The contact 
6M2 energises the relay 62. When the relay 6M 
drops, the relay 8G is energised and its contact 
6g connects the speech lines while its contact 
6g2 disconnects the lamp L2. When the called 
subscriber replaces his receiver, the relays 5Y 
and 5A in the final selector LW are de-energised. 
The contact 5 y earths the line lib5 and the 
contact 5 yi connects the line las to the battery. 
By means of this flow of direct current, the 
winding II of the relay 4J in the repeater UT2 
which is at other times energised by alternating 
current impulses received through the trunk line, 
is energised. The relay 4J is bridged across the 
lines la5 and lb5 and, therefore, the winding II 
responds to a direct current. By means of its 
contact 4j2, it energises the relay A, the con 
tact Ad.4 of which opens the circuit for the relay 
4G. The winding I of the relay 4K is thus again 
connected to the line lb5 and is energised by the 
direct current flowing through this line. The 
contact 4k energises the relay 4L so that the 
relay S is also energised for the duration of the 
delay in the response of the relay 4L and sends 
a short alternating current impulse through the 
trunk line, 
In the repeater UT, this alternating current 

impulse which denotes that the called subscriber 
has replaced his receiver is received by the relay 
3E which, at its contact 3e2 opens the circuit 
for the relay 3G. The contact 3e energises the 
relay 3Y and then the relay 3X. The line lib3 
is earthed by the contact 33°2, 32y2 and 393 while 
the line la3 is connected to the battery by the 
contact g2. 
The relay S.M. in the exchange FP which is 

bridged across the lines is energised by the di 
rect current and its contact 6m2 opens the cir 
cuit through the relay 6G. The contact 6g | 
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again applies potential to the relay 6M so that 
it is kept energised by the flow of current through 
the line lb3. The contact 6g2 closes the circuit 
of the lamp L.2 which lights up. The operator is 
thus informed that the Subscriber has replaced 
his receiver. 
By depressing and releasing his receiver hook, 

the subscriber will cause the lamp L2 to flicker. 
Each time the hook is released, the relay 5Y in 
the final selector LW is energised and its con 
tacts 5g and 5 yl disconnect the battery from 
the line las, lib5. In the repeater UT2, the re 
lays AK and L. drop one after the other. The 
relay 4S is momentarily energised and sends an 
alternating current impulse through the trunk 
line. The relay Gis again energised and con 
nects the speech lines. In the repeater UT, the 
alternating current impulse is received by the 
relay 3E which de-energises the relays 3Y and 
3X. When these relays drop, the relay G is en 
ergised and connects the Speech lines. At the ex 
change FP, the relay GM is de-energised and its 
contact 6m2 closes a circuit for the relay 6G, 
the contact 6g of which connects the speech line 
while the contact 692 disconnects the lamp. The 
lamp L2 thus flickers in phase with the move 
ments of the receiver hook. 

If the operator wishes to call back the called 
Subscriber after he has replaced his receiver, she 
momentarily actuates the calling key RT so that 
the contacts WT3 and WT5 are closed and the 
relay 6A energised. The contact 6a, then sends 
an impulse through the line la3. In the repeater 
UT, the impulse is received by the relay 3A and 
is repeated over the trunk line as an alternating 
current impulse by the contacts 3d and 3d2. In 
the repeater UT2, the alternating Current im 
pulse is received by the relay 4J and is repeated 
over the line lo5 by the relay A. In the final 
Selector IW, the relay 5a responds and energises 
the relay 5V. The contacts 53, 5a3, 523, 5f2 and 
5ac4 close a circuit for the relay 5L for the dura 
tion of the delay in response of the relay 5W and 
the contact 522 connects the source of calling 
alternating current to the speech line. When the 
Subscriber replies, the same operations take place 
as have been described above. 

The wanted subscriber's line is busy 
If the Wanted Subscriber is engaged, the relay 

5P in the line selector LW does not respond be 
fore the relay, 5U. The contact 5u4 closes the 
backward signalling circuit through the line lb5. 
In the repeater Ut2, the relay 4K is energised 
and Switches in the relay 4L. The relay 4S is 
energised for the duration of the delay in re 
Sponse of the relay 4L and sends out a short 
alternating current impulse through the trunk 
line. 
In the repeater UT at the outgoing end of the 

trunk line, this alternating current impulse causes 
the relay 3E and then the relays 3Y and 3X to 
be energised. The backward signalling circuit 
through the line lb3 is closed by the contacts 
3ac2 and 32. 
At the exchange FP, the relay 6M is held en 

ergised by means of this continuous backward sig 
nal which indicates that the wanted subscriber is 
engaged. The contact 6m unlocks the relay 6N 
which drops after a delay and at the same time 
closes a circuit for relay 6S. When the relay 6N 
drops, the relay 6A is energised by the contacts 
6s2, 67.5, 6.d3, 6kc3 and 6f2 and its contact 6d. 
Sends out an impulse through the line la3. The 
contacts 6a 3 and 6s3 energise the relay 6F and 
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the contact 6f2 de-energises the relay 6A. The 
relay 6F is locked by its contact 6ft. 
In the repeater UTA, the impulse is received by 

the relay 3A and is repeated as an alternating 
Current impulse by the contacts 3a and 3a2. 
The contacts 3a,3,3t3, 3p4 and 3y5 close a circuit 
for the relay 3F and the Winding II of the relay 
32. The relay 3F is locked by its contact 3ft. 
In the repeater UT2, the alternating current 

impulse is received by the relay 4J which ener 
gises the relay 4A. The contact 4af sends an in 
pulse through the line la5. The contacts4a3, 4ts, 
4p3 and 4k4 close a circuit for the Winding I. Of 
the relay 4F and the winding III of the relay 4Z. 
The relay 4F is locked by its contact 4f. 

In the line selector LW, the relay 5A is en 
ergised momentarily and energises the relay 5W. 
A circuit for the winding II of the relay 5U and 
for the winding I of the relay 5X is closed by the 
contacts 53, 5a3, 523 and 5f2 for the duration 
of the delay, in release of the relay 5V. The con 
contact 5ac closes a locking circuit for the relay 
5X. The contact 5u4 opens the backward Sig 
nalling circuit through the line lb5. 
In the repeater UT2, the relays 4K and 4I. 

drop one after the other. The relay 4S is en 
ergised for the duration of the delay in release 
of the relay 4L and sends an alternating current 
impulse through the trunk line. The contact 
Af2.now energises the winding II of the relay 4P. 
In the repeater UT, the relayº 3E is energised by 
the alternating current impulse and de-energises 
the relays 3Y. and 3X. The contact 3y2 opens the 
backward signalling circuit through the line lib3, 
and the winding II of the relay 3P is now ener 
gised by the contact 3f2. In the exchange FP, 
the relay 6M drops and opens the circuit through 
the relay 6S. The contacts 6 ml and 6m3 en 
ergise the winding I of the relay 6D and the wind 
ing II of the relay 6K. The contact 6d locks 
the winding II of the relay 6D and the contact 
6k locks the winding I of the relay 6K. The 
lamp L2 is caused to flicker by the interrupter 
UP6. 
The response of the relay X of the final se 

lector LW causes the winding I of the relay 5P to 
be short-circuited when the relay 5V drops. If 
the selected subscriber's line is engaged by a less 
important connection, the relay 5P responds 
through its windings II and III and the contact 
5p2 opens the circuit through the relay 5U. The 
relay, 5U drops and then its contact 5u4 closes the 
backward signalling circuit through the line lb5 
and its contact 5ul closes a circuit for the relay 
5Z, which, after a delay, responds and Opens the 
backward signalling circuit again at the con 
tact 582. 

In the repeater UT2, the relay 4K is energised 
at the beginning of the short, 50 millisecond 
backward signalling impulse and energises the 
relay 4L. The relay 4S is momentarily energised 
and sends the alternating current impulse 
through the trunk line. 
At the end of the backward signalling im 

pulse received through the line lb.5, the relays 
4K and 4L drop one after the other. The relay 4S 
is momentarily energised a second time and emits 
a second alternating current impulse. The relay 
4G is now energised by the contact 4p2. The 
contacts 4g and 4g2 connect the Speech lines. 
The contact 4.g4 energises the relay 4R which 
is locked by the contact 4rl. 

In the repeater UT, the relays 3Y and 3X 
are energised by the first alternating current iml 
pulse by means of the relay 3E. The çontacts 
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3ac2 and 3y2 close the backward signalling circuit 
through the line lib3. The relays 3Y and 3X are 
again de-energised by the relay E. On receipt of 
the second backward signalling impulse which 
arrives after 50 milliseconds. The relay 3.J is now 
energised by the contact 3p2. The contact 3g 
energises the relay 3R. Which is locked by its con 
tact 3r?. . The contacts 3g2 and 3.h3 connect the 
Speech lines so that the backward signalling cir 
cuit is opened. In the exchange FP, the relay 6M 
is-energised by the 50 millisecond backward sig 
nalling impulse. The contact 6m2 closes a circuit 
for the relay 62. When the relay 6M drops, the 
relay 6G is energised and its contact 6g connects 
a speech line. The contact 692 closes a circuit 
for the lamp L.2 which burns dimly. This de 
notes to the Operator that she is connected to the 
Wanted Subscriber. The Speech lines are con 
nected in the repeaters and all the branches are 
cut off from the speech lines. In the final se 
lector I.W, the connection is efected by the con 
tact 54, a condenser and the contacts 5q. , 
5p3 and 5p4. The operator can thus speak to the 
Subscriber Who is engaged on an ordinary call and 
tell him that there is a long distance call for 
him. 
Had the subscriber been engaged on a long 

distance call, the windings II and III of the re 
lay 5P could not have been energised. Conse 
quently, the backWard signal which has just been 
described and Which causes the Speech lines to be 
connected in the repeaters is suppressed. At the 
exchange FP, the lamp L2 flickers and indicates 
to the operator that the Wanted Subscriber is 
busy on a long distance call. When the oper 
ator has informed the subscriber to whom she 
Was connected of the existence of a long dis 
tance connection, she puts back the exchange key 
WT into the rest position and thereby brings the 
connection into a state. Of Waiting. The relay 
6A is energised over the contacts 6c2, 6n2, and 
WT5. The contacts 6c, 6a, and 6e earth the 
line la3' and potential is applied to the line lib3 
by the Winding I of the relay 6T and the con 
tacts 6e2, 6a2, 624 and 6 n.4. In the repeater 
UT, the Winding II of the reday 3E is bridged 
across the speech lines le3, lib3. The direct cur 
rent flowing through the speech Wires energises 
the relay. GT at the exchange FP and the relay 3E 
in the repeater responds. The contact 6t2 closes 
a circuit through the winding I of the relay 6N 
Which is locked by its contact 6723. In addition, 
the contact 6t? closes a locking circuit through 
the winding II of the relay 6T. In the repeater 
UT in which the relay 3E (which is otherwise 
only energised by alternating current impulses 
received through the trunk line la4, lib4) has been 
energised by alternating currents, the circuit 
through the relay 3G is opened at the contact 
3e2. The contact 3g2 again connects the relay 
3E to the line la3. As the delay in response of 
the relay 6N in the exchange FP is shortened so 
that the relay responds at the moment when the 
relay 6A in the repeater UT is still energised, 
the relay 3A is momentarily energised by the 
Current flowing through the line la and sends 
an alternating current impulse through the trunk 
line. 

In the repeater UT2, this alternating current 
impulse is received by the relay 4J which ener 
gises the relay 4A. The contact 4.d4 de-ener 
gises the relay 4G which disconnects the speech 
lines. The contact 4d sends a direct current in 
pulse through the line la S. 

In the line selector TW, the relay 5A is momen 
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tarily energised and consequently energises the 
relay 5V. The contact 52 opens the circuit 
through the relay 5P and the relay 5P drops. 
The contact 5p2 opens the circuit through the 
relay 52, and closes a circuit for the relay 5U. 
For the duration of the delay in release of the re 
lay 5V and of the relay 52, a circuit is made 
through the contacts 53, 5a3, 523 and 5ac4 for 
the winding II of the relay 5X and the Winding 
I of the relay 5F. The relay 5F responds and 
its contact 5f closes a locking circuit through 
the winding II. The energising circuit for the 
winding I of the relay 5X is thereby opened So 
that this relay drops. In the final selector, the 
relays 5C, 5E, 5U and 5F are now energised. 
In the repeater UT2, the relays 4C, 4E, 4Z, 

and 4R are energised. The relay 4F is de-ener 
gised owing to the dropping of the relay 4G. In 
the repeater UTI, the relays 3C, 3U, 3Z and 3R 
are energised. The relays 3P and 3F have been 
de-energised by the dropping of the relay 3G. 
When the wanted Subscriber terminates the call 

on which he is engaged (the connection for the 
long distance call having been prepared), the re 
lay 5P of the final selector LW can respond ; 
through its windings I, II and III. The "idle' 
signal, the control impulses which switch in the 
automatic calling apparatus and the backward 
signal which indicates that the called subscriber 
has removed his receiver are then transmitted : 
in turn in the same Way as they Were When a 
connection was made to a free subscriber. 

If the operator wishes to sever the existing 
connection to the wanted subscriber, she sets 
the exchange switch WT and actuates her start 
ing key TT for a short while. The relay TR in 
the exchange FP is thus energised and closes a 
circuit for the driving magnet DT of a Switch. 
The wiper uti of this switch causes the relay 
6J to be actuated so that it first emits a number 
of current impulses and then, after a pauSe One 
further current impulse. These current impulses 
are transmitted through the line la3" by the con 
tact 6a of the relay 6A. 

In the repeater UTi, the current impulses are 
received by the relay 3A and are repeated as al 
ternating current impulses. In the repeater UT2, 
the alternating current impulses are received by 
the relay 4J and are repeated by the relay 4A. In 
the line selector LW, the relays 5A and 5V are 5 
energised by the impulses of the first train. On 
receipt. of this train, the contacts 5c4, 5ac2, 5p2, 
5.f4 and 55 earth the testing wire of the sub 
scriber's line so that the testing relay of the final 
selector which holds this subscriber engaged is 
short-circuited and caused to drop. In the pause 
following the receipt of the impulse train, the 
relay 5W drops so that the relay 5P can respond 
and, by means of its contact 5p.2, interrupt the 
circuit of the relay 5U. By the further current 
impulse which is then received, the relays 5A and 
5W are energised. For the duration of the delay 
in release of the relay 5W, a circuit is now closed 
through the relay 5L and the winding I of the re 
lay 5Q by the contacts 53, 5 a.3, 523, 5 f2 and 5ac4. 
Both relays respond and their contacts 5q, 5q2 
and 522, 523 cause the calling circuit to be sent to 
the wanted subscriber. As the Subscriber has 
not yet removed his receiver, the relay 5U (wind 
ing III) at once responds and unlocks the relay 
5L. The relay 5G is kept energized by its winding 
II. When the relay 5L drops, the relay 5Y and 
the Winding II of the relay 5A are energized in 
the feed circuit of the Wanted subscriber. On re 
sponse of the relay 5P (as a result of the drop 
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ping of the relay 5U), the contact 5u4 closes the 
backward signalling circuit through the line lb.5 
for the duration of the delay in response of the 
relay 5X, On response of the relay 5Y, the con 
tact 5y3 unlocks the relay 5Z and the contact 
5yd closes the backward signalling circuit a Sec 
ond time for the duration of the delay in the re 
sponse of the relay 5Z. All the Speech lines are 
then connected and all the branches are cut off 
from them. 
In the repeater UT2, a relay 4K is energized 

at the beginning of the first backward signalling 
impulse and energises the relay 4L. The relay 
4S is momentarily energised and sends out the 
alternating current impulse. At the end of the 
first backward signalling impulse received 
through the line lb.5, the relays 4K and 4L drop 
one after the other. The relay 4S is momentarily 
energised and sends out a second alternating cur 
rent impulse. The contacts 4c, 4ff, 4k3, 424 
and 4p4 energise the relay T which is locked by 
its contact 4t. The alternating current impulse 
now received through the trunk line and Sent Out 
from the exchange FP after the impulse train 
which severs the existing connection energises the 
relay 4A. The contacts 4a3 and 4t then ener 
gise the relay 6P which is locked by its contact 
Ap. At the beginning of the backward signalling 
impulse which is sent through the backward sig 
nalling line b5 on response of the relay 5Y in the 
final selector, the relays 4K and 4L, again respond 
one after the other so that the relay 4S sends out 
an alternating current impulse. The contact 
4k3 unlocks the relay 4T which drops. At the 
end of this impulse, the relays 4K and 4L drop 
one after the other. The relay 4S is momentari 
ly energised and sends Out an alternating current 
impulse. When the relay 4L drops, the relay 4G 
is energised by a contact 424 and connects the 
speech lines. 

In the repeater UT, the relays 3Y and 3X are 
first energised and then again de-energised by 
the two alternating current impulses which are 
received through the trunk line 50 milli-Seconds 
after the existing connection has been severed. 
The backward signalling circuit through the line 
lib3 is closed for 50 milliseconds. On de-energisa 
tion of the relays 3Y and 3X, a momentary circuit 
is made by the contacts 3 y4 and 3ac3 for the relay 
3T which responds and is locked by its contact 
3?!. 
The control impulse which is sent out by the 

eXchange FP after the train which severs the ex 
isting connection, energises the relay 3A So that 
the contacts 303 and 3t3 energise the winding I 
of the relay 3P. The relay 3P responds and is 
locked by its contact 3p. The next two alternat 
ing Current impulses Which denote that the 
Wanted Subscriber has removed his receiver ener 
gise the relays 3Y and 3X. These relays are then 
de-energised. The backward signalling circuit, 
through the line lb3 is thus closed a second time 
for 50 milliseconds. On being energised, the relay 
3Y unlocks the relay 3T, When the relays 3Y 
and 3X de-energise, the circuit through the relay 
3B is then closed so that this relay responds and 
connects the Speech line. 
In the exchange FP, the relay 6M, the contact 

6m of which energises the relay 6S, is energised 
by the first 50 millisecond backward impulse re 
ceived after the existing connection through the 
line lb3 has been severed. The contact 6s4 un 
locks the relay 6T which drops. At the end of the 
impulse, the relay 6D (winding I) is energised by 
the contact 6m f, the short circuit of the winding 
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I being opened at the contact 6s. The relay 6D 
responds, is locked by its contact 6d, by means 
of its contact 6d.2, opens the circuit through the 
lamp L3 and closes a circuit through the lamp L2 
in which the latter is caused to flicker. 
At the beginning of the second impulse, which 

denotes that the Wanted subscriber has removed 
his receiver, the relay 6M is again energised, 
The contact 6m2 energises the relay, 62, which is 
then locked. At the end of the impulse, the relay 
6G is energised so that its contact 6g? connects 
the speech lines and its contact 6g2 switches off 
the lamp. Ordinary talking conditions, now ex 
ist. When the Subscriber replaces his receiver, 
the lamp L2 is again switched on in the manner 
described. 

Connection to a busy subscriber having a number 
of lines 

If the exchange FP is to make a connection to 
a Subscriber having a number of lines, for ex 
ample, the lines ll-l 4 which lead to the Sub 
scriber ATT the switch EW of the final selector 
LW is set on to the first of these lines by the 
impulses sent out by the exchange. If, on receipt 
of the last impulse, the relay.5v drops, the con 
tact 5v4 energises the winding I of the relay 5E 
so that the contact. 5e2 opens the circuit through 
the relay 5U. A testing circuit is made for the 
relay 5P for the duration of the delay in the re 
lease of the relay, 5U. If the relay, 5P cannot 
respond because the first of the lines is busy, a 
circuit is closed through the wiper EWa. The 
contacts associated with the various lines of the 
subscriber ATT in the contact bank wiped by the 
wiper EWa are connected together except for 
the contact associated with the last of the line. 
The contacts which are connected together are 
connected to the battery by parallel connection 
of the contacts t-i A of the Separating relays of 
all the lines as long as one of the lines is idle. 
The relay 5A is energised in the following cir 
cuit: - 

+, contacts 5.c4, 5:2, 5p1, 5/4, 5e6, winding III of 
the relay 5A, contact 5u6, wiper Eud, contacts 

t r " ??. tT 

The contact., 5a, then energises the driving mag 
net DWE and causes the wipers of the Switch EW 
to be moved forward by one step. 
At the same time, the contact 5a2 energises the 

relay 5V so that the contact 54 opens the cir 
cuit through the relay. 5E which drops. When 
the relay 5V drops, the testing of the second line 
is effected. The wipers of the switch EW are 
stepped until an idle line is found. The relay 5U 
is still energised by the contacts 5e2 and 5v so 
that it does not allow its armature to drop. When 
an idle line is found, the further switching oper 
ations are effected in the manner already de 
Scribed. .. '' , , , , 

If however, all the lines are busy, the circuit 
for the winding III of the relay 5A cannot be 
made when the first line is tested because all the 
relays TT - TT 4 are energised. When the relay 
5U drops, the backward signalling circuit through 
the line lb.5 is closed at the contact 5u4. The 
backward signal which denotes that the wanted 
subscriber is busy causes the relay 6N in the ex 
change FP to drop in the manner described and 
an impulse to be emitted which is transmitted 
through the trunk line. In the line selector IW, 
this impulse is received by the relay 5A, which 
energises the relay 5V. A circuit for the winding 
II of the relay 5U and for the winding I of the 

0. 

5 

20 

25 

30 

35 

relay 5X is closed for the duration of the delay 
in release of the relay 5V. Both the relays re 
spond and the contact 5ac, closes a locking cir 
cuit. The contact 5ac2 short circuits the Winding 
I of the relay 5P, so that only the Windings II 
and III of the relay 5P are in the testing circuit. 
If the first line of the subscriber ATT is kept 
engaged by a connection of less importance, the 
relay 5P cannot respond and the further oper 
ations take place in the manner already de 
scribed. If, however, the first line is engaged 
by a long-distance call, the relay 5P cannot re 
spond through its windings II and III. The 
winding III of the relay 5A lies in the following 
circuit: : 

--, contacts 5c4, 5v2, 5ac2, 5f4, 5e6, winding III 
of relay 5A, contact 5ac5, - 

The relay 5A is energised in this circuit and 
causes the wipers of the switch gear EW to be 
stepped and the relay 5W to be energised. The 
contact 52 opens the circuit through the relay 
5A. When the relay 5V drops, the second line of 
the subscriber ATT i is tested. If this line is also 
engaged by an important (long distance) call the 
selector is again stepped. 

If all the lines are engaged on important calls, 
the relay, 5P cannot be energised through its 
windings II and III on any of the lines. When 
the wiper of the switch gear EW has been stepped 
on to the contact of the last line, no further 
stepping takes place. The contact associated 
with this line and which is wiped by the wipers 
EWod is permanently earthed. The exchange 
official receives no backward signal, and is thus 
informed that all the lines are engaged on in 
portant calls. " , , 

... If, however, the wipers of the switch EW reach 
a line which is engaged on an unimportant call, 
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the relay 5P responds, connects the speech lines 
and causes a backward signal to be given in the 
manner described, so that the exchange operator 
is connected to this line. The further operations 
take place in the manner already described. 

Instead of being emitted automatically from 
the exchange FP, the various control current im 
pulses may be sent out by the operator. ... In 
particular, it may be advisable for the receipt of 
the backwards signal, which denotes that the 
wanted subscriber is engaged simply to cause the 
appropriate lamp to be switched in, so that the 
control impulse which, in the line selector, causes 
the connection to be made to the busy line, must 
be sent out by the operator of the exchange F.P. 
We claim: -- - 

1. In an automatic telephone system, a plu 
rality of subscriber's lines, a connector with 
means for transmitting a backward signal ac 
cording as the Wanted subscriber's line is idle 
and with means for emitting ringing current to 
an idle Subscriber's line, means connected to a 
calling subscriber's line for receiving said back 
Ward signal and thereby for transmitting a ring 
ing signal to said subscriber and for emitting a 
control impulse to said connector, and means for 
receiving said control impulses and thereby bring 
ing said ringing current emitting means into 
operation. ? 

2. In ' an automatic : telephone system, a plu 
rality of subscriber's lines and a toll exchange, 
a connector with means for transmitting a back 
Ward. Signal according as the wanted subscriber's 
line is idle and with means for emitting ringing 
current to an idle subscriber's line, means con 
nected to said toll exchange for receiving said 
backward signal and thereby switching in an 
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optical signal and emitting control impulses and 
means for receiving said control impulses and 
thereby bringing said ringing current emitting 
means into operation. 

3. In an automatic telephone system according 
to claim 2, further means associated to said con 
nector and responsive to said control impulses 
Sent by said toll exchange for making said Wanted 
Subscriber's line inaccessible to other toll calls. 

4. In an automatic telephone system, a calling 
eXchange, a calling subscriber's line connected to 
said calling exchange, a called exchange, a Wanted 
Subscriber's line connected to said called ex 
change, a trunk line connecting said exchanges, 
a connector a SSociated to Said called exchange 
and provided with means for transmitting a 
back Ward “idle' signal to the calling exchange 
When the wanted subscriber's line is idle, a re 
peater connected to said calling Subscriber's line 
within said calling exchange and provided with 
means responsive to said backward "idle' signal 
for transmitting a forward control impulse, a 
counting device situated at Said calling exchange 
between said repeater and said trunk line and 
provided With means for delaying the transmis 
Sion of said forward control impulse to said trunk 
line, means arranged at said called eXchange for 
emitting ringing current to said Wanted sub 
scriber’s line and means responsive to Said for 
Ward control impulse for bringing into operation 
said ringing current emitting means. 

5. In an automatic telephone system a plurality 
of Subscriber's lines, a connector with means for 
transmitting a backward "idle' signal when the 
Wanted Subscriber's line is idle and for trans 
mitting a backward "busy' signal When said Sub 
scriber’s line is busy, ringing current emitting 
means associated to said connector, a repeater 
connected to a calling Subscriber's line and pro 
vided with means responsive to said back Ward 
"busy' signal for transmitting an audible “busy.' 
tone to said calling subscriber and for releasing 
the connector and with further means responsive 
to said backward "idle' signal for transmitting 
an audible “ringing' tone to said calling sub- 4; 
scriber and a forward control impulse to said 
connector, and means associated to said connec 
tor and responsive to Said for Ward COntrol im 
pulse for bringing into operation said ringing 
current emitting means. 

6. In an automatic telephone System a calling 
exchange with at least a calling subscriber's line, 
a called exchange with at least a Wanted Sub 
scriber's line, a trunk line connecting said ex 
changes having repeaters at its ends, a connector 
situated at said called exchange having means 
for transmitting a short backward "idle' signal 
when said wanted subscriber's line is idle and 
a second short backward signal when the wanted 
subscriber replies and means for emitting ringing 
current to said wanted subscriber's line, a re 
peater situated in Said calling exchange and 
connected with said calling Subscriber's line hav 
ing means responsive to said first short back 
ward "idle' signal for transmitting an audible 
ringing tone to said calling subscriber and a for 
ward control impulse to said connector and for 
preparing means for Switching through the 
speech lines, said repeater having further means 
responsive to said second backward signal for 
making effective said prepared means for switch 
ing through the speech lines, means associated 
to said repeaters of said trunk line and responsive 
to said first backward "idle' signal for preparing 
means for Switching through a conversation cir 
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cuit, further means associated to said repeaters 
of said trunk line and responsive to said second 
backWard signal for making effective said pre 
pared Switching through means and means aSSO 
ciated to said connector and responsive to Said 
forward control impulse for bringing into opera 
tion said ringirag current emitting means. 

7. In an automatic telephone system a trunk 
exchange, a called exchange, at least a called 
Subscriber connected to said called exchange, a 
trunk line connecting said exchanges, repeaters 
arranged at the ends of said trunk line, a con 
nector arranged at said called exchange and 
provided With means for transmitting a short 
back Ward signal. When the Wanted Subscriber 
is idle and a further short backward signal when 
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Said Subscriber replies, with means for emitting 
ringing current to said wanted Subscriber's line 
With means for transmitting a permanent back 
Ward signal when said wanted subscriber is busy 
and with means for switching through to a busy 
Subscriber's line, means associated to said re 
peaters of Said trunk line and responsive to iWo 
short backward signals for Switching through a 
conversation circuit, means associated to said 
trunk exchange and responsive to said permanent 
backWard busy signal for transmitting a forward 
control impulse, means associated to said con 
nector and responsive to said forward control 
signal for making ineffective said permanent 
backward signal transmitting means and for 
making effective said Switching through means 
and means controlled by said Switching through 
means for said connector for transmitting a short 
backWard signal to said trunk exchange. 

8. In an automatic telephone system a calling 
eXchange, at least a calling subscriber, a called 
eXchange, at least a called subscriber connected 
to said called exchange by a group of subscriber's 
lines, a trunk line connecting said exchanges, 
repeaters arranged at the ends of said trunk 
line, a connector arranged at said called exchange 
and provided with means for testing a selected 
Subscriber's line actuable when said line is idle, 
With means for testing said group of subscriber's 
lines actuable when a line of said group of lines 
is still idle, with means controlled by said group 
testing means for automatically stepping said 
connector onto an idle line of said group of Sub 
Scriber’s lines, with means for transmitting a 
backWard "idle' signal. When said connector is 
stepped onto an idle subscriber's line and with 
means, for emitting ringing current to said se 
lected line, means associated to said calling ex 
change and responsive to said backward “idle' 
signal for transmitting an audible ringing tone 
to Said calling Subscriber and for transmitting 
a forward control impulse and means associated 
to Said connector and responsive to said control 
impulse for bringing into operation said ringing 
current emitting means. 

9. In an automatic telephone system according 
to claim 8, an impulse receiving relay associated 
to said connector having a winding which is con 
trolled by said group testing means. 

10. In an automatic telephone system a toll 
exchange, a called exchange, at least a wanted 
subscriber connected to said called exchange by 
a group of Subscriber's lines, a trunk line con 
necting Said exchanges, a connector associated 
to said called exchange having means for auto 
matically stepping its switch arms onto the con 
tacts of an idle line of Said group of lines of a 
Wanted Subscriber, means for making ineffective 
said stepping means when all lines of said group 
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are busy, means controlled by said last named 
means for transmitting a backWard busy Signal, 
means associated to said toll exchange and re 
sponsive to said backward signal for transmitting 
a forward control impulse, means associated to 
said connector and responsive to said controlim 
pulse for making said stepping means effective. So 
as to step said Switch arms onto the contacts of 
a line engaged only by an Ordinary call. 

11. In an automatic telephone system accord 
ing to claim 10, repeaters arranged at the ends 
of said trunk line having means responsive to two 
backward signals for Switching through a con 
versation circuit and means associated to said 
connector for transmitting a second backward 
signal when said switch arms have reached a line 
of said group of subscriber's lines being engaged 
only by an ordinary call. 

12. In an automatic telephone System a calling 
exchange, a called exchange, at least a wanted 
subscriber connected to said called exchange, a 
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trunk line connecting said exchanges provided 
with repeaters at its ends, a connector arranged 
at said called exchange and provided. With means 
for transmitting a short backward signal when 
the selected subscriber's line is idle, for emitting 
ringing current to said subscriber and for trans 
mitting a further short backward signal when the 
wanted subscriber replies, each of said repeaters 
comprising a transformer one winding of which 
being connected to said trunk line, an alternat 
ing current receiving relay connected to the other 
Winding of said transformer, SWitching-through 
means for connecting the Speech lines of the as 
sociated exchange to said receiving relay and said 
winding and means responsive to said two back 
ward signals for controlling said Switching 
through means. 

13. In an automatic telephone system a calling 
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13 
eXchange, a called exchange, at least a wanted 
subscriber connected to said called exchange, a 
connectOr arranged in said called exchange- and 
provided with means for transmitting a direct 
Current backward signal when said wanted Sub 
Scriber is idle, With means for emitting ringing 
current to said Wanted Subscriber, and with 
means for transmitting a second direct current 
back Ward signal. When said called. Subscriber re 
plies, a trunk line connecting said exchanges and 
repeaters at the ends of Said trunk lines provided 
With a trainsformer One Winding of Which being 
connected with said trunk line, with means for 
transmitting alternating current impulses over 
said trunk line, with an alternating current re 
ceiving relay operable also by direct current and 
connected with the other Winding of said trans 
former, with means for connecting said winding 
and said receiving relay with the speech line of 
the associated exchange, with means responsible 
to said two direct current backward signals for 
controlling said alternating current transmitting 
means and said connecting means and with 
means controlled by said receiving relay. When 
operated either by ailternating current or by di 
rect current for making ineffective said connect 
ing means. 

14. An automatic telephone System according 
to claim 13 in which said receiving relay con 
prises two windings being arranged in parallel 
and separated by condensers, one of said Windings 
being directly switched across said Speech line 
when said connecting means are effective, the 
other of said windings being arranged in Series 
with a condenser and with a winding of said 
transformer. 

ALEXANDER WIRTH. 
ROLAND BECKER, 


