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1. Claims. 

The invention concerns a circuit arrangement 
for telephone systems having a plurality of ex 
changes arranged in series and adapted for auto 
matic operation. 
In Such Systems the determination of the de 

Sired traffic direction, i. e., the selection of the 
exchange or a particular group of lines in the 
eXchange over which the desired subscriber may 
be reached takes place in various ways, for ex 
ample by setting the selectors on particular levels 
to which the connecting lines leading to the par 
ticular exchanges or groups of lines are con 
nected, by compound selectors, by impulses of 
alternating current having a particular fre 
quency or combination of frequencies, and in 
Various other ways. 
When characterizing the direction by alternat 

ing Currents of different frequencies the charac 
terizing impulses are produced by special in 
pulses, namely so called preliminary impulses in 
dependent of the Selecting impulses. These 
characterizing impulses which are transmitted 
before or between the selecting impulse trains of 
the individual stages of selection involve delay in 
the establishment of the call, and if several traf 
fic directions are to be differentiated by utilizing 
several special alternating current sources, con 
siderable expense is also involved. 
The object, and aim of the arrangement ac 

cording to the invention is to avoid these difficul 
ties and this is achieved in that the characteriz 
ing of a particular traffic direction is effected by 
inpuses of Which SOrne (for exainple One) are 
preliminary inpulses, for example, a seizing in 
pulse having a particular frequency, while the 
others are constituted by the consequent numeri 
cal impulses serving to set the selectors which 
further impulses have the same or a different 
frequency. 
The invention is described below with refer 

ence to the embodiments shown in the drawings. 
Figs. 1 to 3 represent diagrammatically three 
embodiments, namely Fig. 1 the selection of four 
different traffic directions by means of two fre 
quencies, Fig. 2 the selection of nine different 
directions by means of three frequencies, and Fig. 
3 the selection of twelve different directions by 
aeans of three frequencies, tWO preliminary in 

pulses being used. Of course, further embodi 
ments can be given. Fig. 4. ShOWs the embodi 
ment represented diagrammatically in Fig. 1 
together with those details necessary for the un 
derstanding of the invention. In the embodi 
ment according to Fig. 4 a talking connection is 
assumed to be set up which comes in over the 

(C. 179-16) 
connecting line WE, and is extended in the four 
directions I to IV. 
The selection of the desired direction I or II, 

etc., is effected by the preliminary impulse trans 
mitted when initiating a call which in the emi 
bodiment forms the seizing impulse and by the 
first numerical impulse of the numerical impulse 
train transmitted subsequent to seizure. The 
direction I is determined by using an alternating 
Current having a frequency of 50 cycles for the 
Seizing impulse and for the numerical Selection, 
in a corresponding manner the direction II is 
determined by frequencies of 50 cycles and 100 
cycles, the direction III by 100 cycles for the 
Seizing impulse and the numerical impulse and 
direction IV by a corresponding use of 100 cycles 
and 50 cycles. The relay J and the repeater 
Ue? are tuned to receive and transmit impulses 
Of 50 cycles While relay J2 and repeater Ue2 are 
tuned to respond to impulses of 100 cycles. The 
repeaters Ue and Ue2 have associated with them 
the devices necessary for executing the switch 
ing operations. 
When on initiating a call the seizing impulse 

of 50 cycles is received over the connecting line 
WI, the impulse relay J tuned to 50 cycles ener 
gizes transitorily, closes its contact is thereby 
energizing relay H. The latter operates its con 
tacts transitorily energizes relay V over contact 
6hl and by the closing of contact 2h relay Ti 
energizes in a circuit passing over the earth on 
contact 2h, winding of relay T and contact 
O5t2 to battery. Relay T closes its contact 3 ti 

in the circuit of the seizing relays Ci and C, 
closes its contact 4t in the circuit of relay El 
and opens its contact 5t in the circuit of relay 
T2 in the repeater Ue2. 
At contact 3t the selection of the traffic di 

rection is prepared, at contact 4t the circuit for 
relay E is prepared, which relay on the opening 
of contact 2h. On the release of relay H ener 
gizes and establishes the locking circuit for the 
two relays T and E. At contact 5t? (repeater 
Ue2) the circuit of relay T2 in the repeater Ue2 
is opened by way of precaution. Relay E on 
energizing closes the circuit of relay F at its 
contact Tel and over contact 8v which was 
closed on the release of relay W. This prepares 
the circuit of relay G at contact 9ff. At the 
Same time on the closing of contact 3t the re 
lays C and C are energized and connect their 
contacts Oc, 9c, and c', 2 Oc' to the leads 
of the line running in the directions I and II. 
Relays A and B do not then energize since 
their circuits are already broken at contacts 
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2 
2h and 3 when relay T energizes. Thus 
the Switching operations promoted by the short 
Seizing impulse are at an end. 

By means of the first numerical impulse in the 
first impulse train which now follows the direc 
tion discrimination prepared at contact 3t is 
completed. In the present case both the numeri 
cal impulses and also the seizing impulse Were 
transmitted as already stated above at a fre 
quency of 50 cycles. On the first impulse relay 
Jf energizes again and relay H energizes over 
the contact it. The latter relay operates its 
contacts in the manner described above and by 
closing its contact 6h energizes relay W. Which 
operates as a slow-to-release relay and holds up 
throughout the impulse train. At its contact 
6 it completes the circuit of relay G which 

passes from earth on contact 6, contact 9ff, 
winding of relay Gi to battery. Relay Gil locks 
up over its contact. 5g and the contact 4t 
closed by the seizing operation and simultaneous 
ly at contact 8g f breaks the circuit of relay C. 
In addition contact 3) is closed in the b-lead. 
The selection of the traffic division I is now 
completed by the opening of contact f8g. The 
individual numerical impulses are transmitted 
over contact 2h to the numerical impulse re 
ceiving relay A in the known manner by the 
aid of relays Ji and H, and relay A initiates 
the operations for setting the Subsequently ar 
ranged selectorS. 

If direction II is to be selected alternating Cur 
rent having a frequency of 100 cycles is used for 
the numerical impulses whilst for the Seizing in 
pulse 50 cycles is used again. On the first nu 
merical impulse relay J2 energizes in the repeater 
Ue2 which possesses the same devices as the 
repeater Ue. 
The operations occurring on seizure are the 

same as have been described above for Selecting 
the direction I. In the repeater Uel the Selec 
tion of the desired direction is prepared at cOn 
tact 3t. Relays T, E, and F : energize and 
operate their contacts. 
In the repeater Ue2 relay J2 energizes on the 

first numerical impulse and by closing its con 
tact 8 i2 energizes relay H2. This relay by 
closing its contacts 06h2 energizes relay W2. Re 
lay V2 closes its contact f 62 and thereby closes 
the circuit, for relay G2 over the contact fif 
which was closed on seizure. At its contact 2 g2 
relay G2 breaks the circuit for relay Ci and 
thereby deterraines direction II. Over contact 
272 and contact lic'? closed during seizure the 

first numerical impulse is transmitted to relay 
A2 and over contact 32 and 20c' to relay B2. 
Relay H2 responds impulsively to the further 
numerical impulses received by relay J2 while 
relay V2 remains energized throughout the im 
pulse train and retains its contact 32 closed 
during this time. Relay A2 energizes impulsive 
iy and effects the necessary operations for setting 
the subsequently arranged selectors in the kindWn 
3.E. 
In a similar Way to that already described 

for directions I and II the Selection of direc 
tions III and IV is effected for which purpose 
the seizing impulses are transmitted at a fre 
quency of 100 cycles and the subsequent numeri 
cal impulses at 50 cycles or 100 cycles. The cir 
cuits can easily be traced out With reference to 
the drawings and the preceding description for 
which purpose the references to relays and Con 
tacts in the repeaters Ue and Ue2 are the same 
but with different indices, for example, those 

2,139,135 
in repeater Uel commence with and in the 
repeater Ue2 with 0. 
The circuits and switching operations Would 

be similar if, as for example, in the embodiment 
according to Figs. II and III a larger number 
of directions were to be selected by using a third 
frequency and possibly also a second preliminary 
impulse. 
What is claimed is: 
1. In an automatic telephone System, a re 

peater, outgoing trunks accessible to said re 
peater, an incoming control trunk over which 
alternating current pulses of the same or different 
frequencies are transmitted to said repeater for 
Selecting any one of Said outgoing trunks, means 
in said repeater controlled by a preliminary pulse 
of alternating current of one frequency for Ser 
lecting one pair of said outgoing trunks, means 
in said repeater controlled by a preliminary pulse 
of alternating current of another frequency for 
selecting another pair of said outgoing trunks, 
and means in Said repeater controlled by the 
first pulse of a Subsequent numerical series of 
impulses of alternating current of either of said 
frequencies for disconnecting a particular one 
of the outgoing trunks of the Selected pair of 
trunks. 

2. In a Switching device, a first tuned circuit 
adapted to respond to a particular frequency of 
alternating current, a second tuned circuit adapt 
ed to respond to another particular frequency 
of alternating current, an inconing trunk Over 
which alternating current is transmitted to Said 
tuned circuits, tWo pairs of outgoing trunks ac 
cessible to Said device, neans controlled by each 
of said tuned circuits for Selecting one pair of 
Said outgoing trunkS responsive to a preliminary 
pulse of alternating current, and additional 
means controlled by each of said tuned circuits 
for Selecting one trunk of the Selected pair re 
sponsive to a further pulse of alternating cur 
rent, the pair of trunks selected responsive to 
said preliminary impulse and the One trunk of 
the selected pair of trunks selected responsive 
to said further pulse determined by the frequency 
of the alternating current received Over Said 
incorning trunk line. 

3. In a telephone System, a repeater, a pull 
rality of groups of outgoing trunks accessible to 
Said repeater, an incoming trunk Over Which a 
preliminary impulse and a subsequent Series of 
impulses of alternating current are transmitted 
to control said repeater, means in Said repeater 
responsive to said preliminary impulse for select 
ing a particular group of said groups of outgoing 
trunks, said last means also responsive to said 
Subsequent Series of impulses, the first impulse 
Of Said Series controlling Said means to Select a 
particular trunk in the selected group and the 
remaining impulses of said series controlling said 
means to repeat the inpulses Over the Selected 
outgoing trunk. 

4. A System as claimed in claim 3, in which 
the selection of the particular group of trunks 
and also the selection of the particular trunk in 
the group is controlled by the frequency of the 
alternating current. 

5. In a switching System, a relay group, two 
groups of outgoing trunks accessible to Said re 
lay group, a first and second trunk in each of 
said two groups of trunks, a first and Second 
frequency of alternating current, an incoming 
trunk connected to said relay group over which 
a preliminary impulse of alternating current of 
said first or second frequency is transmitted to 
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2,189,135 
Select one of said groups of outgoing trunks and 
Over which a subsequent series of impulses of al 
ternating current of said first or second frequency 
are transmitted to select one of the outgoing 
trunks in the selected group, means in said re 
lay group responsive When the preliminary in 
pulse and the subsequent series of impulses are 
of the first frequency of alternating current for 
Selecting said first trunk in said first group, means 
in said relay group responsive when the prelim 
inary impulse is of said first frequency and the 
Subsequent series of impulses are of said second 
frequency of alternating current for selecting said 
Second trunk in said first group, means in said 
relay group responsive when the preliminary im 
pulse and the subsequent series of impulses are 
of Said Second frequency of alternating current 
for selecting said first trunk in said second group, 
and means in said relay group responsive when 
the preliminary impulse is of said second fre 
quency and the subsequent series of impulses are 
Of Said first frequency of alternating current for 
Selecting said second trunk in said second group. 

6. In an automatic telephone system, a re 
peater, four outgoing trunks accessible to said 
repeater, an incoming control trunk over which 
preliminary pulses of alternating current of pre 
determined different frequencies are transmitted 
to said repeater, a first means in said repeater 
controlled by a preliminary pulse of alternating 
current of one frequency for selecting two of said 
outgoing trunks, and a second means in said re 
peater controlled by a preliminary pulse of alter 
nating current of another frequency for selecting 
the remaining two of said outgoing trunks. 

7. In a trunk Selecting and impulse repeating 
System, a relay group, an incoming trunkline over 
which alternating current pulses of low and high 
frequencies are transmitted to said relay groups, 
a plurality of outgoing trunk lines, low frequency 
responding means in said relay group operated 
responsive to a preliminary pulse of low frequency 
alternating current for selecting certain of said 
Outgoing trunks, high frequency responding 
means in said relay group operated responsive to 
a preliminary pulse of high frequency alternat 
ing current for selecting the remainder of said 
Outgoing trunks, and means in said relay group 
controlled by said low frequency responding 
means responsive to a subsequent series of pulses 
Of low frequency alternating current for con 
necting only one of the selected outgoing trunks 
to said incoming trunk and for repeating said 
Series of pulses over the said connected trunk 
line, the particular trunk connected by said last 
mentioned means determined by the frequency of 
Said preliminary pulse. 

8. In a trunk selecting System, a relay group, 
an incoming trunk line terminating in said relay 
groups, a first and a second control means in 
Said relay group parallelly connected to said in 
coming trunk line, each of said control means 
operated by different frequencies of alternating 
current received over said incoming trunk line, 
a plurality of outgoing trunk lines, relays con 
trolled responsive to the operation of said first 
means by a preliminary pulse of one frequency 
for connecting all of said outgoing trunks to said 
incoming trunk, and additional relays controlled 
responsive to the Operation of said second means 
by a subsequent pulse of another frequency for 
disconnecting all but one of said outgoing trunks. 

9. In a Switching System, a relay group, an 
incoming trunk line over which a preliminary 
impulse of alternating current and a subsequent 

3. 
Series of impulses of alternating current are 
transmitted to said relay group, a plurality of 
Outgoing trunks, a direct current impulse re 
sponding relay for each of said outgoing trunks, 
loW frequency and high frequency responding 
relays in Said relay group, means controlled by 
said low frequency responding relay for selecting 
a predetermined number of said plurality Of Out 
going trunks when the preliminary impulse 
transmitted over said incoming trunk line is of a 
low frequency, means controlled by said high 
frequency responding relay for Selecting a differ 
ent predetermined number of said plurality of 
trunks when a preliminary impulse of high fre 
quency is transmitted over said incoming trunk, 
trunk connecting means in said relay group ef 
fective only after a preliminary impulse has been 
received for connecting only one of the particular 
selected plurality of outgoing trunks to Said in 
coming trunks and excluding all others, the 
particular trunk connecting means Operated re 
sponsive to the control of one of said frequency 
responding relays under control of said Subse 
quent series of impulses, and means for simul 
taneously repeating direct current impulses cor 
responding in number to the impulses of said 
Series to control the direct current impulse re 
sponding relay of the particular outgoing trunk 
that has been connected to said incoming trunk. 

10. In a telephone system, an incoming trunk 
line, two branch lines connected to said incom 
ing trunk line, two outgoing trunk lines con 
nected to one of said branch lines, and two out 
going trunk lines connected to the other of Said 
branch lines, a low frequency responding relay 
connected to one of said branch lines and a high 
frequency responding relay connected to the 
other of said branch lines, said relays operated 
responsive to transmission of alternating current 
of proper frequency over said incoming line, 
means controlled by the operation of said low 
frequency responding relay for connecting the 
two outgoing trunk lines associated with said 
first branch line to said incoming line, means 
responsive to the Subsequent operation of said 
low frequency responding relay or said high fre 
quency responding relay for disconnecting one 
or the other of said outgoing trunk lines from 
said incoming trunk line, and means controlled 
by the frequency responding relay that deter 
mines the particular outgoing trunk that is to 
remain connected to the incoming trunk line for 
repeating direct current impulses over the said 
connected outgoing trunk line to control the Op 
eration of automatic SWitches in a distant ex 
change. 

11. In a telephone system, a repeater, an in 
coming trunk line terminating in said repeater, 
alternating current impulses of different fre 
quencies transmitted over said trunk line for 
controlling the operation of Said repeater, two 
outgoing trunk groups, each of Said groups Com 
prising a plurality of trunks, means in Said re 
peater operated responsive to a first transmis 
sion of alternating current for connecting one 
of said outgoing trunk groups to said incoming 
truk line, and means in said repeater operated 
responsive to a second transmission of alternat 
ing current for disconnecting all but one trunk 
of the connected outgoing trunk group from said 
incoming trunk, the particular outgoing trunk 
connected to said incoming trunk determined 
by the frequency of the alternating current 
transmitted. 

GERHARD ROTHERT. 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

0. 

75 


