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The invention relates to combating dis 
turbances affecting intelligibility in automatic 
telephone Systems. 
The calls in such Systems are established over 

SWitch WiperS and relay contacts which in all 
Systerns are exposed to a certain aimount of chat 

When the contacts conduct substantial 
currents, such as feeding current or holding cur 
rents, for supervisory or release purposes, the 
chattering leads to undesirable crackling noises 
in the Subscribers' receivers because the chatter 
ing varies the resistance of the contacts and thus 
the strength of the current flowing over these 
contactS. It has been shown by experiments and 
experience that the variations in resistance are 
dependent upon the strength of the current. 
With large currents considerable variations in 
resistance arise and with Small currents small 
Variations. 
On the other hand lengths of line in which no 

strong currentS Such as feeding or Supervisory 
currents pass over the SWitch Wipers and relay 
contacts, but only the weak speech currents, the 
undesirable phenomenon termed 'fading' occurs. 
The "fading' occurs through the resistance at 
the contactS becoming very large and this fre 
quently announts almost to a complete break. 
The physical cause of this phenomenon has not 
been altogether satisfactorily explained. It is, 
however, assumed that the Smallest chattering ef 
fect already diminishes the Specific contact pres 
sure, for example, at switch wipers, to such an 
extent that the highly polished layer at the con 
tact points represents an insulating layer. Fur 
ther conditions which assist this phenomenon are 
the accumulation of dust, oil, and moisture at the 
contacts. it is known that the blocking layer 
Which is produced is broken down by the applica 
tion of a potential of the order of 1-60 WoltS. In 
the known arrangements for applying the poten 
tial at the contacts the switching means such as 
condenserS, which block the passage of direct 
current are bridged by high resistances which are 
termed "sintering' resistances. 
Although the "sintering' resistances are now 

used to a large extent, up to the present the whole 
of the two effects, namely the cracking noises and 
fading, has not been removed. The invention 
resides in the new discovery that the known 
means for neutralizing the disturbances have not 
been used to a sufficient extent at all the poten 
tial points of danger. According to the invention, 
therefore, all the currents which are liable to 
prejudice the intelligibility through their varia 
tions are only passed over parts of the Speaking 

(CI, 179-27) 
path which are free from contacts which are sen 
sitive to chattering or over auxiliary leads while 
all contacts which are exposed to chattering have 
a high enough potential passed over them to break 
through the insulating layer produced at the 
contacts by the 'fading' phenomenon. 
The attached dra Wings represent embodiments 

of the invention: 
Fig. 1 shows a circuit layout from which the 

feeding of the two subscribers connected in a 
call may be seen. The feeding no longer takes 
place as in known arrangements from the first 
group selector for the calling subscriber and from 
the final selector for the called subscriber, but 
the Subscribers are fed over feeding bridges as 
sociated individually with the subscribers' lines, 
While the Wipers of the preselectors and of the 
final Selectors are cut off by means of condensers. 
The feeding bridge relayS are represented by R. 
in the drawings. 
cuit layout, the sintering circuits flow separately 
over one lead of the connecting line from the one 
pole of the feeding battery of one subscriber to 
the corresponding opposite pole of the feeding 
battery of the other Subscriber While bridging the 
condensers over high resistances. The signalling 
and Supervisory circuits which are required for 
the impulses and clearing signal transmission are 
not shown in this diagrammatic layout. 
These circuits also must, of course, be so ar 

ranged that during the Speaking condition only 
the speech currents and the "sintering' currents 
paSS over the Switch Wipers and relay contacts 
disposed in the connection. FigS. 2-6 represent 
the solutions of this problem as well as disclosing 
the new nanner of feeding the Subscribers. 

Fig. 2 shows an arrangement in which the in 
pulsing and transmission of the clearing signal 
on the part of the calling subscriber is controlled 
over a special auxilary group selector. 
trast with this the clearing signal is transmitted 
by the called subscriber over the testing leads; 
in detail the figure shows the first preselector 
WW, a first group Selector GW and a local-and 
toll final selector LW. 
The node of operation of the arrangement is 

as follows: When the calling subscriber Tn takes 
up his receiver the feeding bridge relay R en 
ergizes over the closed Subscriber's loop: earth, 
winding II of relay Rif the b-lead, the closed 
loop over Subscriber Tin , a-lead, winding I of 
relay Riv), battery and earth. At contact frv) 
the following circuit is completed over the ro 
tary magnet of the preselector: earth, interrupter 
RU, rotary magnet Dyl, contact 3p} f and fru?, 

As may be seen from the cir 
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2 
wiper e of the preselector in the Zero position, 
battery and earth. The preselector commences 
to rotate. After leaving the Zero position the 
circuit for the rotary magnet is maintained over 
wiper e and the continuous contact Segment. 
When the Switch has found a free line, the fol 
lowing testing circuit is closed: earth, battery, 
wiper e of the preselector, the contact segment, 
contact r}, windings II and I of relay Pl), 
wiper c of the preselector, the winding of relay 
Cg of the first group selector, the Winding of 
relay Zgi, off-normal contact 24kg and earth. 
In the first preselector the testing relay Pl) en 
ergizes and by opening contact 3p) brings the 
SWitch to rest. High resistance Winding II. Of 
5vi is short-circuited at contact 2py and the 
seized line is guarded against further seizure. 
Contacts 5pf and 6p2) SWitch the two Speaking 
leads through to the first group Selector. 
In the first group selector GW the seizing 

relay Cg energizes and also relay Zg in Series 
with it. Relay Zg at contact 292g completes a 
circuit for transmitting the public exchange sig 
nal to the calling subscriber. This passes over 
earth, transformer AZ, rotary off-normal con 
tact 30Ug, contact 292g, winding II of relay 
Agi and earth, and is thence transmitted induc 
tively to winding III of relay Ag and from 
there back to the calling subscriber. Relay C9 
closes its contact 25cg and holds up after the 
first vertical step of the Switch. Furthermore, 
relay Cg closes its contact 20.cg? and thereby 
prepares the impulsing circuit for the impulse 
receiving relay Ag. 
When the calling subscriber dials, the Sub 

scriber's loop is opened and closed alternately. 
Each time the loop is interrupted the feeding 
bridge relay Ray of the calling subscriber re 
leases transitorily. When relay Raf releases the 
following impulse circuit is closed: earth, resist 
ance Wil, contacts 9p and 3r), wiper d of the 
first preselector, the d-lead, contact 20cg, Wind 
ings I and II of relay Wg. , Winding I of the relay 
Agt, battery and earth. Relay Agf transmits 
the impulses to the first vertical magnet of the 
first group Selector. The Switch is raised on the 
level corresponding to the impulse train. On the 
first impulse relay Wg is energized in series with 
relay Agi. Relay Wg acts as a slow relay on 
account of the Short-circuit acroSS its Winding I 
at contact 2 g . It holds up during the impulse 
train. At the end of the impulse train relays Ag 
and Wg release. Relay Wg. Switches over to the 
rotary magnet. The Switch hunts freely over 
the selected level. Each time the rotary magnet 
draws up contact 28dg is closed and relay Ag 
is energized and controls the rotary magnet cir 
cuit. When the SWitch has found a free line, 
the following testing circuit is closed: earth, con 
tact 4cg, windings II and I of relay Pg , wiper 
c. Of the first group Selector, winding I of relay 
Cup, off-normal contact 63ku), battery and 
earth. The testing relay in the group selector 
brings the Switch to rest, the high resistance 
windings II of relay Pg is short-circuited at con 
tact 40pg f and the selected line is guarded against 
further seizure. The two speaking leads are 
SWitched through by the closing of contacts 37pg| 
and 38pg. 

In the final selector LW the seizing relay 
Cu) energizes. Relay Cup closes its contact 
62cu? over which the relay holds up after the 
off-normal contact 63ku is opened after the 
first vertical step of the Switch. The impulses 
for setting the final selector which are trans 

2,222,108 
mitted by the calling subscriber are transmitted 
from the first group selector to the final selector 
impulse receiving relay over the following path: 
earth, contacts 34ag, 3pg , wiper a of the first 
group selector, contact 66puyl, winding I of relay 
Au), contact 67buil, battery and earth. Relay 
AU energizes impulsively and tranSmits the im 
pulses to the vertical magnet of the final selector 
in a manner which is not shown. The SWitch is 
raised to the level corresponding to the impulses. 
At the end of this impulse train the operating 
circuit is Switched over to the rotary magnet 
of the final selector in the known Way by the 
aid of two slow relays Wu) and Uuf. The last 
impulse train is also transmitted to the impulse 
receiving relay AU of the final Selector by con 
tact 34ag. The final selector switches round in 
the selected level on to the wanted Subscriber's 
line. After the SWitch has been set the relays 
Wulf and Uu) make delayed releases in succes 
sion. The following testing circuit is therefore 
closed before relay UU has released: earth, con 
tacts 33cu), 82uu), and 8000 f, windings II and 
I of relay Put, winding II of the relay Cuf, wiper 
c of the final selector, contact 4r2) of the first 
preselector, Wiper c of the first preselector in the 
Zero position, windings I and II of relay Pyl, 
wiper e of the preselector in the Zero position, 
battery and earth. In this circuit the two test 
ing relays Pulf of the final selector and Pt) of 
the preselector energize. Relay Pu) in the final 
selector opens the rotary stepping circuit (not 
shown). Through the closing of contact 79pwl, 
the high resistance winding of the testing relay 
is short circuited and the seized line is guarded. 
Relay Puyi now closes the following circuit for 
relay AU f : earth, contact 65 pup?, winding I of 
relay AU, contact 67bu), battery and earth. 
Relays Au) and Puy complete a circuit for relay 
WU which is not shown and which at this stage 
of the connection serves as a "ring-connecting' 
relay. Relay Puf moreover breaks the circuit for 
Winding I of Seizing relay Cup at contact 
60 pupil. Relay Cup holds up however over its 
winding II which is in series with the testing 
relay Puy in the testing circuit. Relay Bu? is 
energized over contact 6 pull over the testing 
lead from the first group selector: earth, contact 
40pg , winding I of relay Pg, wiper c of the 
first group selector, winding I of relay Buf, con 
tact 6 pupf, 62cu, resistance Wi8, battery and 
earth. Relay BW closes its contact 64-bu) and 
thus locks up in the Seizing circuit independent 
of relays Pu1 and Guy. 
The ringing current of the called subscriber 

passes over the following path: earth, the ring 
ing machine RM, contacts 4D and 75bu), 
Wiper d of the final Selector, the closed loop at 
subscriber's station Tm2, wiper b of the final 
selector, contacts 16bu? and 722U and earth. 
When the called Subscriber replies his feeding 
bridge relay R) energizes over the closed loop. 
Relay R2 breaks the testing lead in the called 
party's preselector by opening contact 4r). Ac 
cordingly the testing relay Puy releases in the 
final selector LWF. Relay Cup? in series with 
this relay also releases. The testing relay in the 
called party's preselector on the Other hand now 
holds up in the following local circuit: earth, 
resistance Wil, contacts 9p and r), wiper c 
of the preselector in the Zero position, Windings 
I and II of relay Wu. Wiper e of preselector 
in the Zero position, battery and earth. 
In the final selector relay Auf releases after 

the release of relay Pu). The release of relays 
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Puy and Cup also caused the interruption of the 
circuit for the “ring-connecting' relay Wulf. 
After the release of relay Pui earth is applied 
to the a-lead over: earth, contact 68bit, Winding 
I of relay AU, contact 66put, and the a-lead 
as a signal that the Wanted party has replied. 
After relay Cup has released metering potential 
is applied to the b-lead over: earth, battery, wind 
ing II of relay Au?, contacts 69 bu? and 70cul 
and the b-lead. 
The two subscribers can now converse together. 
When at the end of the call the called party 

replaces his receiver, his feeding bridge relay 
R releases. The release of relay Ray causeS 
the testing lead to be switched through to the 
final selector over contact 4?). Over this cir 
cuit the testing relay Pay on the one hand holds 
up in the called subscriber's preselector and on 
the other hand the testing relay Pu) in the final 
Selector energizes in this circuit over: earth, 
battery, wiper e of the preselector, windings I 
and II of relay P), wiper c of the preselector, 
contact 4r, wiper c of the final selector, con 
tact cu), Winding I of relay Puyi, contact 
8b0 and earth. It is not possible for relay 

Cup f to energize over its winding II in series with 
the testing relay because this winding is finally 
short-circuited over contact 77 cup on the re 
lease of the relay. Relay Puyi in the final selec 
tor removes the earth from the a-lead by open 
ing contact 66p2U. By this means in long dis 
tance working the called subscriber's clearing 
Signal is indicated at the long distance oper 
ator's position. 

If now the calling subscriber also replaces his 
receiver his feeding bridge relay Ray likewise 
releases. After relay Rvd is released the follow 
ing circuit is completed for relay Agi in the first 
group selector GW f : earth, resistance Wii, com 
pacts 9p2) and 8 rol, wiper d of the preselector 
WW, contact 2 cg f, windings I and II of relay 
Wg, winding I of relay Agil, battery and earth. 
Relay Ag energizes over a prolonged period in 
this circuit. At contact 22ag the seizing relay 
Cg is short circuited for a similar period and 
deenergizes. Before it does. So, however, the 
call is metered. A long earthing impulse is 
transmitted to the final selector LW over the 
d-lead by contact. 34ag when relay Ag ener 
gizes and this causes switching in the final se 
lector so that in the case of local traffic earth 
potential is again applied to the a-lead. 
Through this potential, winding III of Pg? of 
the first group selector is energized. Thus re 
lay Pg does not release in spite of relay Co. 
having short-circuited its winding I at contact 
39cg. The connection to the Succeeding Switch 
is maintained over: earth, contacts 40pg and 
39cg and the connection to the preceding se 
lector over earth contact 26pg and resistance 
Wi2 and Wi3. After relay C9 has released the 
metering relay Zg energizes over: earth, the 
Winding II of Zg, contacts 36cg and 38pg, 
wiper b of the group selector, contacts 7 Ocul 
and 69 bu) , winding II of relay AD, battery and 
earth. Relay Zg of the first group selector 
energizes and by closing its contact 272g short 
circuits the resistances. Wi2 and Wi3, and thereby 
increases the current over the c-lead whereby 
the meter ZVI in the preselector of the calling 
Subscriber is energized. Relay Zg short-cir 
cuits winding III of relay Pg 1 at contact 332g. 
Relay Pg releases. Consequently, both the 
seizing circuit to the calling party's preselector 

3. 
and also the testing circuit to the final selector 
are broken. In the preselector WWI relay Pay 
releases. The selector steps around over its 
wiper e, the contact segment and contact 3p. 
until it reaches the Zero position. 
On account of the breaking of the test lead 

from the first group selector relay But in the 
final selector releases. Relay But first breaks 
the testing circuit to the called party's prese 
lector at contact T 8b0l. In addition it discon 
nects the metering potential from the b-lead 
and also by opening contacts 5buy and 7.6but it 
disconnects both the Speaking leads and finally 
completes a circuit (not shown) for the rotary 
magnet of the final selector over which this is 
restored to normal. When the testing circuit. 
to the preselector of the called party is broken, 
the test relay Pu) in the final selector also re 
leaseS as does the testing relay Pi in the called 
party's preselector. 

For the Sake of completeness it will be men 
tioned at this point that the final selector LW 
is also adapted for trunk Working for on the 
establishment of trunk calls which in the nor 
mal way are set up over a trunk group selector 
Which is nultipled to the first group selector 
GW which is shown, it is possible in the event 
of the wanted subscriber being engaged in a 
local call to establish connection to the engaged 
line by means of the relay Buy. The connec 
tion to the engaged line is effected by the ap 
plication of potential to the b-lead at the trunk 
operator's position, whereupon the following 
circuit is completed. Potential applied to the b 
lead at the trunk Operator's position, contact 
7. Cu), Winding II of relay Bal) and earth. The 
connection takes place at contact 5buy and 
76 buy . The permanent energizing of relay BD 
after the "busy' connecting impulse has termi 
nated, is prevented in that after the closing of 
contact 64 by , winding I of this relay is dis 
posed in a branch circuit in parallel with the 
seizing relay Cut over resistance Wii and con 
tacts 62cuf and 60 pupi (relay P0 i is not yet 
energized) over which circuit winding I of relay 
Duyl does not receive sufficient current to main 
tain its armature attracted. Moreover, winding 
I of relay Buf is arranged as a counter wind 
ing II. 
The “sintering' circuit for the contacts passes 

separately over the two speaking leads, namely 
from earth in the final Selector over contact 
68 but, winding I of relay Awl, contact 66pu? 
and the d-lead in both directions to potential 
at the two feeding batteries. The “sintering' 
current for the b-lead passes over earth, bat 
tery, winding II of relay Auf, contacts 69 buf 
and Ocu? in both directions to the earthed pole 
of the feeding batteries of the two Subscribers. 
The condensers disposed in the speaking leads 
are shunted by high resistances in the usual 
Way. 

Fig. 3 shows a further embodiment of the in 
vention. The first preselector is denoted by 
WW2 and the first group selector by GW2. The 
final selector used in the final selector LW 
shown in Fig. 2. In this embodiment in con 
trast to the embodiment according to Fig. 2, a 
separate auxiliary lead between the first pre 
selector and the first group selector is dispensed 
With. The transmission of the impulses in this 
case is by means of alternating current, for ex 
ample ringing current. Also the calling. Sub 
scriber's clearing signal is transmitted from the 
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4. 
first preselector to the group selector by means 
of alternating current. Signals are received in 
the first group selector by an alternating cur 
rent relay which is disposed in a bridge acroSS 
the speaking leads and is guarded against direct 
current by condensers. The two subscribers 
are fed as in all the embodiments of the inven 
tion over feeding bridges associated individually 
With the subscribers’ lines. By this arrange 
ment the sections of the connecting path Con 
taining relay and switch contacts which are 
exposed to vibrations are kept clear of large 
Currents such as the feeding currents or Super 
Visory currents. 
The mode of operation of the arrangement is as 

followS: When the calling Subscriber takes up his 
receiver his feeding bridge relay RU2 energizes 
over the closed subscriber's loop. The rotary 
magnet Of the preselector is SWitched on over 
contact 2ry2; the preselector is in operation. As 
soon as it finds a free line, the testing relay Pv2 
energizes over the testing Wiper c of the preselec 
tor and the seizing relay Co2 of the first group se 
lector which is also disposed in the testing cir 
cuit energizes over: earth, battery, Wiper d of the 
selector WW2, the contact segment, contact f2rv2, 
windings II and I of relay P2, wiper c of the 
preselector WW2, the winding of relay C92, the 
Winding of relay Zg2, off-normal contact 25kg2 
and earth. Relay Pv2 in the preselector brings 
the preselector to rest and Switches the Speaking 
leads through to the group selector. 

Relay C92 in the group selector GW2 Switches 
through the d-lead at contact. 20c:2 and at con 
tact 26cg2 a holding circuit is established for re 
lay cg2, which is independent of the off-normal 
contact. Finally, through the closing of contact 
40cg2 and the opening of contact 38cg2, the test 
ing circuit to the final Selector is prepared. 
When the calling Subscriber dials the wanted 

number, his feeding bridge relay R2 releases in 
pulsively. When relay R22 releases, alternating 
current is applied to the speaking leads and the 
impulse receiving relay Jg2, in the first group se 
lector is energized over: earth, resistance Wi5, 
contacts 4r22 and 9py2, wiper b of the preselec 
tor, the alternating current relay Jg2, contact 
20cg2, wiper a of the preselector, contacts 8p2 
and r2, the source WQ of alternating current 
and earth. Relay Jg2 in the group selector GW2 
energizes in response to these impulses and re 
peats them to relay Ag2 over: earth, Windings I 
and II of relay Wg2, contact 28ig2, winding I 
of relay Ag2, battery and earth. In this circuit 
the relays Wg2 and Ag2 energize. Relay Wg.2 
short-circuits its Winding in the usual way over 
its contact 27vg2. It consequently works as a 
slow relay and holds up throughout the impulse 
train. Relay Ag2 repeats the impulses to the ver 
tical magnet of the group Selector. At the end 
of this impulse train relay Wg.2 releases and 
switches on the rotary magnet of the group se 
lector. The selector rotates over the level Which 
has been selected. As soon as it finds a free line 
the testing relay Pg2 energizes: contact 4 Ocg2, the 
windings of relay Pg2, wiper c of the group selec 
tor, winding I of relay Cuf, the off-normal con 
tact 63 kcuy, battery and earth. In the test cir 
cuit, the seizing relay Cup1 of the final selector 
also energizes. 
The further switching operations take place in 

the same Way as has been described in the pre 
ceding embodiment. 
The signal for taking up of the receiver by the 

called Subscriber is controlled over the testing 

2,222,108 
lead between the preselector of the called party 
and the final selector as is also the signal for the 
replacement of the receiver. 
When at the end of a call, the calling party 

hangs up his feeding bridge relay R2 releases. 
The speaking leads between the calling subscriber 
and the first group selector are broken through 
the opening of contacts 2r)2 and 3rv2. Alternat 
ing current is applied to the leads of the line of 
the first group Selector GW2 over the contacts 
r2 and 4r2. The alternating current relay Jg2 

energizes over a prolonged period and short-cir 
cuits the seizing relay C92 over its contact 24 ag2 
for a corresponding time. Relay C92 is caused to 
release. After the metering has been carried out 
as described in the preceding example, the first 
group selector releases and therefore also the 
first preselector in the final Selector. 

Fig. 4 shows a third embodiment of the inven 
tion in connection with the establishment of a 
connection comprising a first preselector WW3, a 
first group selector GW3 and a local and final 
trunk Selector LW3. This embodiment is similar 
to the preceding One in So far as a separate aux 
iliary lead for impulsing and Supervising the call 
ing party between the first preselector and the 
first group Selector is dispensed With. The in 
pulse and Supervision of the calling SubScriber 
also takes place over the Speaking leads in this 
arrangement, not by means of alternating cur 
rent and alternating current receiving relays but 
by the aid of the charging and discharging cur 
rents of condensers by means of which serially 
arranged polarized bridge relays are operated. In 
this arrangement also all sections of the line 
which at the contacts are exposed to vibration, 
are kept free of feeding and Supervisory currents. 
The mode of operation of the arrangement is 

as follows: When the calling party in takes 
up his receiver the feeding bridge relay R3 is 
energized over the closed subscriber's loop. At 
contact frv3 the rotary magnet D3 of the pre 
Selector is operated over: earth, battery, Wiper d 
of the preselector, contacts fr3 and 3p3, the 
rotary magnet D3, interrupter RU and earth, 
The preselector is Set in operation and searches 
for a free line. As Soon as this is found the test 
ing relay Pv3 energizes over the test wiper c of 
the preselector. Relay P3 brings the switch to 
rest and guards the Seized line against further 
Seizure. Finally the two speaking leads are 
switched through to the first group selector by 
contacts 5p)3 and 6p3. 

In the first group selector GW3, the seizing 
relay C93 also energizes in the testing circuit: 
earth, battery, wiper d of the first preselector, 
contact rv3, the windings of the testing relay 
Pv3, wiper c of the preselector WW3, the Windings 
of relays Cg3 and Wg3, off-normal contact f2kg3 
and earth. Relay Wg3 connects the public ex 
change signal to the calling subscriber in a man 
ner which is not shown here. Relay CG3 pre 
pares the testing circuit by closing its contact 
8cg3. Relay C93 holds up over contact 5cg3 
after the Switch has made its first vertical step. 
The polarized relay Jg3 is connected across the 
leads of the line Over contact cg3. The con 
denser Co3 is therefore charged over the follow 
ing circuit: earth, the winding of relay R3, 
Contact 6p23, Wiper b of the first preselector 
WW3, Winding I of relay Jg3, condenser Co3, con 
tact ?cg3, Wiper a of the first preselector WW3, 
contacts 5p3 and 4r)3, the choke-coil Dry, bat 
tery and earth. The polarized relay Jg3 is so 
adjusted that it does not switch over its arma 
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2,222,108 5 
ture in response to this charging impulse. It 
may be mentioned at this point that beyond the 
polarized relay there is arranged a blocking cir 
cuit in the Speaking leads comprising two con 
densers in each lead and a choke coil which pre 
vents the charging and discharging impulses 
from being extended. 
When the calling Subscriber dials the wanted 

number, the subscriber's loop is alternately 
opened and closed. When the Subscriber's loop 
is opened the circuit for the bridge relay R2)3 of 
the calling subscriber is broken. The “discon 
nect' impulse of relay R2)3 operates to discharge 
the condenser CO3, the discharge current flowing 
Over the windings of relay R2)3. A fresh charg 
ing of the condenser (relay R2)3 releases) is pre 
wented by the opening of the a-lead at contact 
4 r3. When the subscriber's loop is closed re 
lay R3 is energized again. Contact 4r23 
Switches the a-lead through again and the con 
denser is charged afresh. These operations are 
repeated alternately throughout the course of 
the dialling. In response to the discharge in 
pulse over the condenser Co3 when the loop is 
broken for the first time, relay Jg3 SWitches over 
its contacts. When the loop is closed it restores 
its contacts to normal. When relay. Jg 3 has op 
-erated its armature the following circuit is 
closed: earth, winding II of relay Wg3, contact 
9ig3, the winding of relay Ag3, battery and 

earth. In this circuit the relays W93 and Ag3 
energize. Relay Wg.3 holds up during the im 
pulsing because it is slow to release. Relay A93 
repeats the impulses to the vertical magnet of 
the group selector. After this impulse train, the 
operating circuit is transferred to the rotary 
magnet of the group selector by relay Wg3. The 
rotary magnet searches freely for a free line. 
As soon as such a line is found, relays P93 and 
Cg3 energize in the testing circuit: earth, con 
tact f8cg3, windings II and I of the testing relay 
Pg.3, wiper c of the first group selector, winding 
I of the relay CU3 in the final selector, contact 
33cu3, off-normal contact 30kV3, battery and 
earth. The testing relay in the group selector 
brings the Switch to rest in the known Way, 
guards the seized line against further seizure and 
switches through the speaking leads. 
The seizing relay CU3 in the finai selector 

LW3 opens its contact 33Cu23 and closes its con 
tact 34cu3. The high resistance winding II of 
relay CU3 is thereby connected in the Seizing cir 
cuit. The relay holds up in this circuit inde 
pendently of the off-normal contact of the final 
Selector. 
When the calling subscriber transmits the im 

pulses for setting the final selector, his feeding 
bridge relay R2)3 energizes and deenergizes im 
pulsively. In response to this the polarized re 
ceiving relay Jg3 alternately moves its contact 
into the operated and rest positions. Conse 
quently relay Ag3 is operated impulsively in the 
first group selector. Relay Ag3 transmits the 
impulses to the impulse receiving relay A203 of 

* the final selector over the following circuit: 
earth contacts 20093 and 2 ?pg3, Wiper a of the 
first group selector, contact 33bu3, winding I 
of relay Au)3, battery and earth. Relay A203 re 
peats the impulses to the vertical magnet of the 
final selector. The Switch is raised to the desired 
level. The last impulse train is similarly trans 
mitted to the receiving relay A203 of the final 
selector. This repeats the impulses to the rotary 
magnet and the final selector is stepped to the 
Wanted subscriber's line. If the Wanted Sub 

scriber is free the following testing circuit is 
completed during the release period of slow re 
lay Uu3 which is not shown: earth, contacts 
5 cu3, 52tu3 and 53vu3, windings II and I of 
relay Pu3, wiper c of the final selector, wiper 
c of the preselector of the called party in the 
Zero position, windings I and II of relay P23, 
wiper d of the preselector in the zero position, 
battery and earth. Relay Pl)3 in the preselector 
opens its contact 3p)3, and thereby prevents this 
switch from operating. The test relay. PU3 of 
the final Selector brings the Switch to rest, 
guards the seized line against further seizure by 
short-circuiting high resistance winding II at 
contact 46p2U3 and switches through the speak 
ing leads to the called line over its contacts 
54p03 and 55p2U3. 
In the final selector there is disposed the 

Winding I of a polarized relay JU3 across the 
speaking leads in series with a condenser Cp3. 
After the speaking leads have been Switched 
through to the called line the condenser Cp3 
receives a charging impulse over the called 
party's feeding bridge: earth, winding of relay 
R2)3, wiper b of the final selector, contact 55p203, 
relay JU3, condenser Cp3, contacts 550203 and 
54pu3, wiper a of the final selector, choke-coil 
Dry, battery and earth. Relay Jup3 is so adjusted 
as not to energize in response to this impulse. 
Consequently a circuit is closed after the ener 
gization of relay Pup3 over a winding of relay 
WW3, which now serves as the ring-contacting 
relay: earth, contacts 35iu3, 38pu3 and 59b.03, 
winding of relay WW3, interrupter LU, battery 
and earth. Relay WW3 applies ringing current 3 
to the speaking leads over its contacts 570203 
and 6003. 
When the called subscriber replies in response 

to the ringing current, the subscriber's loop is 
closed when he takes up his receiver and the 
called party's feeding bridge relay Rv3 is ener 
gized. Through the closing of the called sub 
scriber's loop the potential over the line is altered 
and this acts as a discharging impulse over the 
condenser Cp3. In response to this discharging 
impulse relay Ju 3 switches over its armature. 
Relay Buy3 is now energized in the final selector 
LW3 over: earth, contact 36.jp3, winding II of 
relay B213, battery and earth. At the same time 
the slow relay MW3 is energized over: earth, 
contact, 66iu)3, the Winding of relay MW3, battery 
and earth. Relay B203 locks up in the following 
circuit: earth, winding i. of relay Ba03, contacts 
42bn).3 and 43pu3, battery and earth. Relay Bup3 
breaks the circuit for the ring connecting relay at 
contact 59bu3. Furthermore metering potential 
is applied to the b-lead over: earth, battery, 
Winding I of relay Au3, contacts 395.43 and 
4 (pav3 and the b-lead. Finally for the purpose 
of “sintering' the contacts earth is applied to 
the G-lead over: earth, the high resistance Ws, 
contact 58pu3, winding II of Irelay Av3, con 
tact 3b2U8 and the d-lead. 
The two subscribers can now converse together. 

The called party replaces his receiver at the end 
of the call. A circuit for the feeding bridge re 
lay R3 of the called party is broken. The 
“break' impulse operates to reverse the polarity 
of the condenser Cp3 in the final selector. The 
charging impulse is in such a direction that the : 
relay Ju3 restores its contact to normal and 
closes contact 35iv3. A counter-impulse which 
on account of the neutralizing of the magnetic 
field of relay Ju)3 night return the armature of 
the relay into the operated position, is prevented 
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6 
in that after the armature of relay Jup3 has been 
restored the following circuit for a second Wind 
ing of relay JU3 is completed over contact 
60mu3: earth, contacts 35iu)3 and 60mu3, Wind 
ing II of relay Ju3, off-normal contact 3 ?ku.3, 
battery and earth. The second winding of the 
relay is arranged so that it holds the armature 
of the polarised relay in the rest position. The 
locking circuit for winding II of relay JU3 re 
mains closed until relay MW3 has released. In 
the meantime the counter-impulse has died 
down. The direct connection of earth to the d 
lead after the called party has replaced his re 
ceiver over contact 35iv3, 58pu3, winding II of 
relay Aw8 and contact 37 bui3 gives the clearing 
signal at the trunk operator's position in the 
case of trunk calls. 
When the calling party also replaces his re 

ceiver his feeding bridge relay Rv3 releases. This 
reverses potential over the line and results in a 
discharge impulse at the condenser Co3 of the 
first group selector GW3. Relay Jg3 consequently 
switches over its armature and closes contact 
| 9iv3. Relay Ag3 in the first group selector is 
energized for a prolonged period and short-cir 
cuits the seizing relay Cg3 for a corresponding 
period over its contact 3ag3. Relay Cg3 releases. 
By opening its contact 5cg3, relay Cg3 initiates 
the release of the preselector WW3 of the calling 
subscriber. By short-circuiting winding I of the 
testing relay Pg.3 at contact 6fcg3 this relay is 
caused to de-energize and opens the testing cir 
cuit to the final selector at contact 62pg3. In 
the final selector the seizing relay Cu3 releases 
in consequence. Relay Cu3 by opening its con 
tact 5 fc.03 releases the testing relay Pv3, Re 
lay P203 brings about the release of the final 
Selector when it releases. 
Trunk calls can also be set up over the final 

selector LW3. These pass from the trunk op 
erator's position in the usual way over a trunk 
group selector connected in multiple with the 
first group selector. The Switching operations 
up to the Setting of the final selector on the 
Wanted SubScriber's line are the same as in the 
case of a local call. If the called subscriber is 
engaged in a local call, the trunk operator can 
connect to the engaged line by applying poten 
tial at the trunk position to the b-lead, whereby 
relay BU3 of the final selector is energized in 
the following circuit: the potential applied to the 
b-lead at the trunk operator's position, contact 
4p03, winding I of relay Bup3 and earth. The 
Operator is connected to the busy subscriber over 
contacts 48b03 and 49bu3. The trunk operator 
is enabled to break down the call by applying 
earth to the a-lead after establishing connection 
with the engaged subscriber and thereby ener 
gizing relay Jup3: earth on the a-lead, contact 
38b2U3, winding I of relay Av3, battery and 
earth. Relay Au3 connects direct earth to the 
Speaking leads on the one hand over contacts 
46a U3 and 4 lau)3 and on the other hand con 
nects earth over contact 50au3 and a low re 
sistance of the testing relay T3 to the testing lead 
of the called subscriber. If the wanted subscriber 
is the calling subscriber in the existing low-rated 
call the condenser Co3 is discharged over the 
earth COnnected to the a-lead and to the b-lead. 
At the same time the feeding bridge relay Rv3 
releases. Relay Jg3 of the first group selector 
SWitches over its contacts and energizes relay 
Ag3 for a prolonged period over contact f 9ig3. 
Relay Ag3 short-circuits relay C93. This re 
leaseS and initiates the releasing of the existing 
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local call. Relay Jg3 is restored to normal lo 
cally over a second winding: earth, contactS 
23.cg3, 24ag3, winding II of relay Jg3, battery and 
earth. 

If the Subscriber who is Wanted for the trunk 
call is the called party in the existing local call, 
the testing relay Pu)3 of the final selector in the 
local connection is short-circuited by the applica 
tion of earth over contact Sau)3 in the final Se 
lector seized by the trunk operator. This relay 
releases and brings about the disconnection of 
the local call. 

It should be mentioned at this point that the 
“trunk knock down' can of course be brought 
about in a similar manner to that in the present 
embodiment in the other embodiments of the in 
vention. Thus in the embodiment , the feeding 
bridge relay of the subscriber engaged in a local 
call is deenergized and the release of the first 
group selector seized in the local call is brought 
about over the d-lead. 

Fig. 5 shows a further embodiment of the in 
vention. The first preselector is indicated by 
WWA and the first group selector GW4. Only 
those parts of the local and trunk final selector 
indicated by LW4 which concern the invention 
are shown. Both the Subscribers are fed as in 
all the embodiments Over feeding bridges aSSO 
ciated with the subscribers' lines. The impuls 
ing and clearing signals of the calling Subscriber 
are transmitted Over the tWO leads Of the calling 
line by direct current while the clearing signal 
from the called Subscriber is transmitted Over 
one of the two speaking leads. All sections of 
the line which contain contacts which are liable 
to vibrations are protected from disturbing cur 
rents by the position of special condensers Cof 
and C2 between the Subscriber's feeding bridge 
and the multiple field of the SWitches. 
The mode of operation of the arrangement is 

as follows: When the calling subscriber takes up 
his receiver his feeding bridge relay R4 ener 
gizes. The rotary magnet of the preselector is 
Switched on over contact rv4. The preselector is 
Set in operation and Searches for a free line. 
When such a line has been found, the testing 
relay Pl)4 of the preselector and the seizing re 
lay C94 of the first group selector energize in the 
testing circuit. In the testing circuit relay Wg 4 
energizes in series with relay C94 and transmits 
the exchange signal to the calling subscriber. 
Moreover, the impulse receiving relay Ag4 is con 
nected to the a-lead over contacts 3c.g4 and 
2.g4. 
When the calling party dials the feeding bridge 

relay R4 releases impulsively. Consequently 
the following circuit is completed for the impulse 
receiving relay Ag4 of the first group selector: 
earth, the winding of relay Agl, contacts 3cg4 
and f2.g4, wiper a of the first preselector, con 
tacts 2p24, 5r)4 and 3p)4, wiper b of the first pre 
Selector, winding I and II of relay Wg4, battery 
and earth. In this circuit relays A4 and Wg.4 
energize. Relay Wg4 holds up throughout the im 
pulse train. Relay Av4 repeats the impulses of 
the Vertical magnet to the group selector. After 
this impulse train the switch rotates freely and 
Searches for a free line. When a free line has been 
found the testing relay Pgal energizes in the first 
group selector and the seizing relay Cup4 in the 
final selector. Relay Cup4 prepares the setting 
circuit and also the testing circuit. 
The further impulse trains from the calling 

subscriber are taken up by relay Ag4 and are 
extended as earth impulses over contact Oag4 to 
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2,222,108 
the final selector. The final selector LW4 is 
raised to a certain level and stepped round. If 
the final selector LW4 finds the wanted sub 
scriber's line free the following testing circuit 
is completed. Earth, contacts 20c.04, 2 u04 and 
220204, the windings of the test relay Pu)4, wiper 
c of the final Selector, wiper c of the preselector 
WWA in the zero position, the windings of the test 
relay Pv4, wiper d of the preselector WW4 in the 
Zero position, battery and earth. In this circuit 
the two test relays energize. The testing relay 
of the final selector carries out its own functions. 
The testing relay PA in the preselector applies 
earth to the b-lead leading to the final selector, 
whereby a relay Xuj4 in the final selector is en 
ergized over: earth, wiper a of the preselector 
WW4 in the zero position, contacts 2pv4, 5rv4 and 
3p}4, wiper b of the preselector D4 in the zero 
position, wiper b of the final selector LW4, the 
winding of relay Xuj4, battery and earth. Relay 
X0 applies earth directly to the a-lead over con 
tacts 243:04 and 25pu)4 which indicates at the 
trunk operator's position the termination of the 
Selection of a trunk call. 
When the called Subscriber replies his feeding 

bridge relay R4 energizes. Through the open 
ing Of contact 5r)4 earth is disconnected from 
the b-lead to the final selector. Relay Xav4 re 
leases; accordingly the earth is disconnected 
again from the a-lead at contact 24 acup4 and this 
gives the Signal at the trunk operator's position 
that the called party has replied. Earth is ap 
plied to the id-lead over contact 25puj4 and the 
high resistance Wis for the purpose of “sintering' 
the contacts. 
When the called subscriber hangs up at the 

end of the call, his feeding bridge relay Riv4 
releases on account of the interruption of the 
loop. Earth is applied again to the b-lead of the 
final selector over contact 5rv4. Relay Xuj4 en 
ergizes again and gives the clearing signal at the 
trunk operator's position. 
When the calling Subscriber also hangs up his 

feeding bridge relay R4 releases. A loop is set 
up in consequence to the first group selector in 
the manner already described over: earth, the 
winding of relay Ag4, contacts 3cg4, and pg4, 
wiper a of the first selector WW4, contacts 2p4, 
5rv4 and 3p}4, wiper b of the first preselector, 
windings I and II of relay WG4, battery and earth. 
In this circuit the two relays Ag and Wg4 in the 
first group selector energize permanently. Relay 
Ag4 short-circuits the relay C94 over contact 
i5dge. Relay C94 releases and promotes the re 
lease of all the switches in the manner which has 
frequently been described before. 

Fig. 6 shows details of a further embodiment 
of the invention, namely the circuit of a call 
finder serving as the preselecting device. 
The feeding is again over a feeding bridge RS 

associated individually with the subscriber's ine. 
Moreover, a relay Ts is aSSociated with each sub 
scriber's line. When the calling subscribertakes 
up his receiver the feeding bridge relay RS is en 
ergized and Switches over contact rS. A starting 
relay is operated in the known way and sets the 
call finder in operation and in addition relay RS 
prepares the testing circuit by closing contact 
3rs. When the call finder has found the calling 
line its testing relay PS energizes in the following 
circuit: earth, windings I and II of relay Ps, wiper 
C of the call finder, contacts 2ts and 3rs, Winding 
I of relay TS, battery and earth. In this circuit 
relays Ps and Ts energize. Relay PS brings the 
call finder to rest and switches the line through 

7 
to the first group selector. Relay TS locks up in 
the following circuit: earth, contacts 4ts and 5rs, 
Winding II of relay TS, battery and earth. After 
relay TS has energized the testing circuit is broken 
at contact 2ts. The testing relay PS of the Cali 
finder holds up, however, in the following local 
circuit: earth, contact ps, the low resistance 
winding II of the testing relay Ps, contact 6ps, re 
sistance Wii, battery and earth. Another call 
finder is thereby prevented from testing on the 
calling line and also a final selector. 
When the calling Subscriber who has estab 

lished a local call over the call finder AS is wanted 
from the trunk exchange earth is applied to the 
c-lead in the final selector which is set by the 
trunk operator on the subscriber's line. This is 
represented as being connected over a key contact 
Fa in the figure for the sake of simplicity. If the 
trunk operator desires to break down the connec 
tion the testing relay PS of the call finder is short 
circuited over: earth, key contact Fa, contact 
8ts, wiper c of the call finder, winding II of the 
testing relay Ps, contact 7ps and earth. The 
Irelay PS releases and promotes the release of the 
call finder and thus of the wanted subscriber. 
What is claimed is: 
1. In a telephone System, an exchange, a plu 

rality of SubScribers’ lines terminating at the 
eXchange, a plurality of feeding bridges at the 
exchange each individual to one of said lines and 
Connected to the terminus of that line, each of 
Said bridges containing a source of direct cur 
rent to supply talking current to the associated 
line, switching means for completing a connec 
tion between any of Said lines for the transmis 
Sion of Speech currents therebetween, said 
Switching means including variably operable con 
tacts Over which said speech currents pass, and 
means for enabling the bridges connected to the 
lines between which said connection has been 
completed to supply to said connection current 
of Suficient Value from Said source to break down 
the contact resistance of Said contacts. 

2. In a telephone system, an exchange, a plu 
rality of Subscribers’ lines terminating at the 
exchange, a plurality of feeding bridges at the 
exchange each individual to one of Said lines and 
connected to the terminus of that line to Supply 
talking current thereto, switching apparatus hav 
ing variably operable contacts, and means for 
controlling said apparatus to complete a connec 
tion between any of Said lines over said contacts, 
the potential of Said feeding bridges being there 
by applied to the ends of said connection and 
effective to break down the contact resistance 
of said contacts. - 

3. A telephone System as claimed in claim 
2, wherein said connection comprises a two 
conductor path for the transmission of speech 
currents, wherein said switching apparatus in 
cludes a plurality of switches for extending both 
said path and a control path, and wherein said 
last means controls certain of Said Switches over 
Said control path thereby to extend Said connec 
tion. 

4. In a telephone System, an exchange, a plu 
rality of Subscribers' lines terminating at the 
exchange, a plurality of feeding bridges at the 
exchange each connected to the terminus of a 
line to supply talking current thereto, Switch 
ing means for completing a connection between 
any of said lines for the transmission of Speech 
currents therebetween, said switching means in 
cluding variably operable contacts over which 
said speech currents paSS, and means for apply 
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ing potential to said connection continuously dur 
ing the transmission of speech thereover to break 
down the contact resistance of said contacts. 

5. In a telephone system, an exchange, a plu 
rality of subscribers' lines terminating at the 
exchange, a plurality of feeding bridges at the 
exchange each connected to the terminus of a 
line to supply talking current thereto, Switching 
means for completing a connection between any 
of said lines for the transmission of Speech cur 
rents therebetween, said Switching means in 
cluding variably operable contacts over which 
said Speech currents pass, and means for Causing 
said contacts to be traversed by Current continu 
ously during the transmission of speech there 
over, said current being of sufficient value to Sub 
stantially eliminate the contact resistance of said 
contacts. 

6. In a telephone system, a plurality of tele 
phone substations, means for completing a Speech 
transmission path between said Substations, a 
plurality of feeding bridges each individual to 
one of Said Substations and having a Source of di 
rect current potential for supplying talking cur 
rent to that one substation, each bridge supply 
ing said talking current to its aSSociated Station 
over a portion of said path which includes no 
variably operable contacts, variably operable 
contacts included in another portion of said path, 
and means enabling Said bridges also to supply 
to said other portion of said path potential of 
sufficient value to break down the contact re 
Sistance of said contacts. 

7. In a telephone system, a plurality of tele 
phone substations, means for completing a speech 
transmission path between said Substations, a 
plurality of feeding bridges each individual to 
one of Said Substations and supplying talking 
current to that one Substation over a portion of 
said path which includes no variably operable 
contacts, variably operable contacts included in 
another portion of said path, condensers sepa 
rating Said last portion of said path from said 
portions which include no variably operable con 
tacts, and means enabling said bridges also to 
supply to Said last portion of Said path potential 
of Sufficient value to break down the contact re 
sistance of Said contacts. 

8. In a telephone system, a plurality of sub 
scribers' lines each having a feeding bridge for 
Supplying talking current thereto, switching ap 
paratus having variably operable contacts and 
means for completing a two-conductor connec 
tion between any of Said lines over said contacts, 
the potential of the feeding bridges of the lines 
between which said connection is completed 
thereby being applied to the ends of said con 
nection and being so poled that Substantially no 
current flows over either conductor of Said con 
nection, and means for applying to Said connec 
tion another current feeding bridge so poled with 
respect to the bridges applied to the ends of said 
connection that current of sufficient value to 
break down the contact resistance of said con 
tacts flows Over said conductorS. 

9. In an automatic telephone system, a sub 
scriber's station and a line therefor, a relay hav 
ing a Winding bridged acroSS said line in series 
with a source of current, Switching apparatus 
having variably operable contacts, means at said 
Station for controlling Said relay over said line 
thereby to control said apparatus to extend a 
connection from said line over said contacts, and 
means for bridging said relay Winding across cer 
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tain of said contacts in series with said Source 
thereby to break down the contact resistance of 
said certain contactS. 

10. In an automatic telephone system, a sub 
scriber's station and a line therefor, a relay 
bridged across said line in Series with a source 
of current, SWitching apparatus having variably 
operable contacts, means at Said station for con 
trolling said relay over said line thereby to con 
trol said apparatus to extend a connection from 
Said line over said contacts, means for bridging 
said relay across the extended connection in series 
With said Source, and means including Said bridge 
of Said relay and said source across the extended 
connection for causing said contacts over which 
said connection is extended to be traversed by 
current of sufficient value to substantially elimi 
nate the contact resistance thereof. 

11. A telephone system as claimed in claim 10, 
having a source of alternating current, wherein 
said relay, responsive to Said control over said 
line, transmits to said apparatus impulses of al 
ternating current from said last source to con 
trol said apparatus to extend said connection. 

12. A telephone system as claimed in claim 
10, wherein said apparatus includes a condenser, 
and Wherein said relay, responsive to Said con 
trol over said line, transmits to said condenser 
impulses of charging current to control the exten 
sion of said connection by said apparatus. 

13. In a telephone system, a plurality of sub 
Scriber lines, a plurality of relays each bridged 
acroSS one of said lines in series with a source 
of current, SWitching apparatus having variably 
Operable contacts, means for controlling any of 
Said relays Over its aSSociated line to transmit 
impulses of current to said apparatus, a con 
denser in Said apparatus charged by said in 
pulses and effective in accordance with said 
Charging impulses control said apparatus to ex 
tend a connection from said line over said con 
tacts to any desired other one of Said lines, the 
relays associated with Said first line and said last 
line being thereby bridged across said connection 
each in Series with a source of current and caus 
ing said contacts over which said connection 
was extended to be traversed by current of Suf 
ficient value to break down the contact resist 
ance thereof. 

14. In a telephone system as claimed in claim 
13, means for controlling, over said last line, the 
relay associated therewith thereby to transmit 
impulses to said apparatus, and impulse respon 
sive means for controlling said apparatus, said 
last means including a condenser charged and 
discharged under a control of said last relay. 

15. In a telephone system wherein the circuit 
for the transmission of Speech between Subscrib 
ers' stations extends over one or more variably 
operable contacts, the method of preventing said 
contacts from adversely influencing said trans 
mission of Speech comprising dividing said cir 
cuit into a plurality of Serially related sections 
so chosen that the end-sections include no vari 
ably operable contacts, impressing potential upon 
said end-sections to provide talking current for 
the subscribers' stations which terminate said 
end-sections, and utilizing said potential to 
break down the contact resistance of variably 
Operable contacts included in the section adja 
cent to each end-section. 

16. In a telephone system wherein the circuit 
for the transmission of speech between subscrib 
sers' Stations extends over. one or more, variably 
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operable contacts, the method of preventing said 
contacts from adversely influencing said trans 
mission of speech comprising dividing said circuit 
into a plurality of serially related sections so 
chosen that the sections which terminate at the 
Subscribers' stations include none of Said con 

tacts, and, during the transmission of speech over 
said circuit, causing each Section to be tra Versed 
by direct current which does not traverse any 
other section. 
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