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The invention relates to combating = dis-
turbances affecting intelligihility in automatic
telephone systems. :

The calls in such systems are established over
switch wipers and relay contacts which in all
systems are exposed to a certein amount of chat-
tering. When -the contacts conduct: substantial
currents, such as feeding current or holding cur-
rents, for supervisory or releagse 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 currenis 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-
querntly amounts 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 volts. In
the known arrangements for applying the poten-
tial at the contacts the switching means such as
condensers, which block the passage of direct
eurrent 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

(CL. 179—2%)

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 pntential passed over them to break
through the insulating layer produced at the
contacts by the “fading” phenomenon.

The attached drawings 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. As may be seen from the cir-
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 manner of feeding the subscribers.

Fig. 2 shows an arrangement in which the im-
pulsing and transmission of the clearing signal
on the part of the calling subseriber is controlled
over a special auxilary group selector.
trast with this the clearing sighal is transmitted
by -the called subscriber over the testing leads;
in detail the figure shows the first preselector
VWi, a first group selector GW! and a local-and-
toll final selector LWI.

The mode of operation of the arrangement is
as follows: When the calling subscriber Tnl takes
up his receiver the feeding bridge relay Rol en-
ergizes over the closed subscriber’s loop: earth,
winding II of relay Rol the b-lead, the closed
loop over subscriber Tnl, e-lead, winding I of
relay Rol, battery and earth. At contact irvi
the following circuit is completed over the ro-
tary magnet of the preselector: earth, interrupter
RU, rotary magnet Dvl, contact 3pvl and irvl,
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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, batiery,
wiper e of the preselector, the contact segment,
contact lrv!, windings II and I of relay Pui,
wiper ¢ of the preselector, the winding of relay
Cgl of the first group selector, the winding of
relay Zgi, offi-normal contact 24kgl and earth.
In the first preselector the testing relay Pvl en-
ergizes and by cpening contact 3pvl brings the
switch to rest. High resistance winding II ox
50f is short-circuited at contact 2pvl and the
seized line is guarded against further .seizure.
Contacts opvi and $pv! switch the two speaking
leads through to the first group selector.

In the first group selector GWI the seizing
relay Cgl energizes and also relay Zgl in series
with it. Relay Zgl at contact 292¢g1 completes a
circuit for transmitting the public exchange sig-
nal to the calling subscriber. This passes over
earth, transformer AZ, rotary ofi-normal con-
tact 30wgli, contact 29z¢9l, winding II of relay
Agl and earth, and is thence transmitted induc-
tively to winding III of relay Agl and from
there back to the calling subscriber. Relay Cgl
closes its contact 25cgl and holds up after the
first vertical step of the switch. Furthermore,
relay Cgl closes its contact 20cgl and thereby
prepares the impulsing circuit for the impulse
receiving relay Agl.

When the calling subscriber dials, the sub-
seriber’s loop is opened and closed alternately.
Each time the loop is interrupted the feeding
bridge relay Rvl of the calling subscriber re-
leases transitorily. When relay Rol releases the
following impulse circuit is closed: earth, resist-
ance Wil, contacts 9pvi and 8rvi, wiper d of the
first preselector, the d-lead, contact 20cgl, wind-
ings I and II of relay Vg!, winding I of the relay
Agl, battery and earth. Relay Agl 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 Vgl is energized in series with
relay Agl. Relay Vg! acts as a slow relay on
account of the short-circuit across its winding I
at contact 2lvgl. It holds up during the impulse
train. At the end of the impulse train relays Agl
and Vgi release. Relay Vgl switches over to the
rotary magnet. The switch hunts freely over
the selected level. Each time the rotary magnet
draws up contact 28dgl is closed and relay Agl
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 4lcgl, windings IT and I of relay Pgl, wiper
¢ of the first group selector, winding I of relay
Cwi, off-normal contact 63kwli, battery and
earth. The testing relay in the group selector
brings the switch to rest, the high resistance
windings II of relay Pgl is short-circuited at con-
tact 40pgt and the selected line is guarded against
further seizure. The two speaking leads are
switched through by the closing of contacts 3Tpgl
and 38pgi.

In the final selector LWI the seizing relay
Cwl energizes. Relay Cwl closes its contact
62cwi over which the relay holds up after the
off-normal contact 63kw! is opened after the
first vertical step of the switch. The impulses
for setting the final selector which are trans-
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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 34agl, 3Tpgl, wiper a of the first
group selector, contact 66pwl, winding I of relay
Awl, contact 6Tbwi, battery and earth. Relay
Awl 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 switehed over to the rotary magnet
of the final selector in the known way by the
aid of two slow relays Vwl and Uwl. The last
impulse train is also transmitted to the impulse
receiving relay Awl of the final selector by con-
tact 34agl. The final selector switches round in
the selected level on to the wanted subscriber’s
line. After the switch has been set the relays
Vw! and Uwl make delayed releases in succes-
sion. The following testing circuit is therefore
closed before relay Uwl has released: earth, con-
tacts 83cwl, 82uwl, and 80vwl, windings II and
I of relay Pwli, winding II of the relay Cwi, wiper
¢ of the final selector, contact 4rv of the first
preselector, wiper ¢ of the first preselector in the
zero position, windings I and II of relay Pvl,
wiper e of the preselector in the zero position,
battery and earth. In this circuit the two test-

ing relays Pwl of the final selector and Pl of

the preselector energize. Relay Pwl in the final
selector opens the rotary stepping circuit (not
shown). Through the closing of contact 79pwi,
the high resistance winding of the testing relay
is short circuited and the seized line is guarded.
Relay Pwi now closes the following circuit for
relay Awl: earth, contact 65pwl, winding I of
relay Awl, contact 67bwl, battery and earth.
Relays Awl and Pwi complete a circuit for relay
Vwl which is not shown and which at this stage
of the connection serves as a “ring-connecting”
relay. Relay Pwi moreover breaks the circuit for
winding I of seizing relay Cwl at contact
G60pwi. Relay Cwl holds up however over its
winding II which is in series with the festing
relay Pwl in the testing circuit. Relay Bwl is
energized over contact 6lpwl over the testing
lead from the first group selector: earth, contact
40pgl, winding I of relay Pgl, wiper ¢ of the
first group selector, winding I of relay Bwil, con-
tact 61pwi, 62cwi, resistance Wi8, battery and
earth. Relay BWI closes its contact 64bwl and
thus locks up in the seizing circuit independent
of relays Pwl and Gwl.

The ringing current of the called subscriber
passes over the following path: earth, the ring-
ing machine RM, contacts Tdvwl and 75bwl,
wiper a of the final selector, the closed loop at
subscriber’s station Tn2, wiper b of the final
selector, contacts 16bwl and T2vwl and earth.
When the called subscriber replies his feeding
bridge relay Rwvl energizes over the closed loop.
Relay Rovl breaks the testing lead in the called
party’s preselector by opening contact 4rvf, Ac-
cordingly the testing relay Pwl releases in the
final selector LWI. Relay Cwl 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 9pv! and Trvl, wiper ¢
of the preselector in the zero position, windings
I and II of relay Vwl wiper e of preselector
in the zero position, battery and earth.

In the final selector relay Awl releases after
the release of relay Pwl. The release of relays
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Puwil and Cwi also caused the interruption of the
cireuit- for the ‘ring-connecting” relay Vuwi.
After the release of relay Pwi. earth is applied
to the a-lead over: earth, contact 68bwl, winding
I of relay Awl, contact 86pwl, and the a-lead
as a signal that the wanted party has replied.
After relay Cwl has released metering potential
is applied to the b-lead over: earth, battery, wind-
ing IT of relay Awl, contacts 69bwi and T8cwl
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
Rol releases. The release of relay Rvl causes
the testing lead to be switched through to the
final selector over contact 47vl. Over this cir-
cuit the testing relay Pol on the one hand holds
up in the called subscriber’s preselector and on
the other hand the testing relay Pwl in the final
selector energizes in this circuit over: earth,
battery, wiper e of the preselector, windings I
and II of relay Pvi, wiper ¢ of the preselector,
contact 4rvl, wiper ¢ of the final selector, con-
tact TTewl, winding I of relay Pwl, contact
18bwt and earth. It is not possible for relay
Cwl to energize over its winding IT in series with
the testing relay because this winding is finally
short-circuited 'over contact Tlew! on the re-
lease of the relay. Relay Pwl in the final selec-
tor removes the earth from the a-lead by open-
ing contact 66pwi. 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 Rol likewise
releases. After relay Roi is released the follow-
ing circuit is completed for relay Agf in the first
group selector GWI: earth, resistance Wil, com-~
pacts 9pvil and 8rvl, wiper d of the preselector
VWI, contact 20cgt, windings I and II of relay
Vo!, winding I of relay Agl, battery and earth.
Relay Agl energizes over g prolonged period in
this circuit. At contact 22agi the seizing relay
Col is short circuited for a similar period and
deenergizes. Before it does, so, however, the
call” i3 metered. A long earthing impulse is
transmitted to the final selector LWI{ over the
a-lead by contact. 34agl when relay Agl ener-
gizes and this causes switching in the final se-
lector so that in the case oi local traffic earth
potential is again applied to the g-lead.
Through this potential, winding III of Pgl of
the first group selector is energized. Thus re-
lay Pgl does not release in spite of relay Cogl
having short-circuited its winding I at contact
39¢gl. The connection to the succeeding switch
is maintained over: earth, contacts 40pgl and
39c¢gl and the connection to the preceding se-
lector over earth contact 28pg! and resistance
Wi2 and Wi3. After relay Cgl has released the
metering relay Zgl energizes over: earth, the
winding II of Zgl, contacts 36col and 38ngi,
wiper & of the group selector, contacts T0cwl
and 88bw!, winding II of relay Awl, battery and
earth. Relay Zgl of the first group selector
energizes and by closing its contact 27zgi short-
cireuits the resistances Wi2 and Wis, and thereby
increases the current over the c-lead’ whereby
the meter ZVI in the preselector of the calling
subscriber §s energized. Relay Zgi short-cir-
cuits winding III of relay Pgl:at contact 83z¢1.
Relay Pgl - releases.. Consequently. hoth the
seizing circuit to the calling party’s preselector

3

and also the testing circuit to the final selector
are broken. In the preselector VWI relay Pul
releases. The selector steps around over its
wiper e, the contact segment and contact 3pvl
until it reaches the zero position.

On account of the breaking of the test lead
from. the first group: selector relay Bw! in. the
final selector releases. Relay Bwl first breaks
the testing circuit to the called party’s prese-
lector at contact 18bwl. In addition it discon-
nects the metering potential from the b-lead
and also by opening contacts 75bwl and 16bwi 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 Pwi in the final selector also re-
leases as does the testing relay Poil in the called
party’s. preselector.

For the sake of completeness it will be men-
tioned at this point that the final selector LWI
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 multipled to the first group selector
GW1 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 Bwl. 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
Hewl, winding IT of relay Bw! and earth. 'The
connection takes place at contact 15bw! and
16bwl. The permanent energizing of relay Bwil
affer the “busy” connecting impulse has termi-
nated, is prevented in that after the closing of
contact §4bwl, winding I of this relay is dis-
posed in a branch circuit in parallel with the
seizing relay Cwl over resistance Wil and con-
tacts 62cwi and G0pwi (relay Pwi is not yet
energized) over which circuit winding I of relay
Dwi does not receive sufficient current to main-
tain its armature attracted. Moreover, winding
I of relay Bwl 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
88bwl, winding I of relay Awli, contact 66pwl
and the ¢-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 Awi, contacts 68bwi

and T0cwl 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
VW2 and the first group selector by GW2. The
final selector used in the final selector LWI
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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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 Rv2 energizes
over the closed subscriber’s loop. 'The rotary
magnet of the preselector is switched on over
contact 12rv2; the preselector is in operation. As
soon as it finds & free line, the testing relay Pv2
energizes over the testing wiper ¢ of the preselec-
tor and the seizing relay Cg?2 of the first group se-
lector which is also disposed in the testing cir-
cuit energizes over: earth, battery, wiper d of the
selector VW2, the contact segment, contact 12rv2,
windings II and I of relay Pv2, wiper ¢ of the
preselector VW2, the winding of relay Cg¢2, 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 Cog? in the group selector GW2 switches
through the a-lead at contact 26c2 and at con-
tact 26cg?2 a holding circuit is established for re-
lay cg?2, which is independent of the off-normal
contact. Finally, through the closing of contact
40cg? 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 Rv?2 releases im-
pulsively. When relay Ro2 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 Wik,
contacts 4rv2 and 8pv2, wiper b of the preselec-
tor, the alternating current relay Jg2, contact
208cg?2, wiper a of the preselector, contacts 8pv2
and 1702, 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 Vg2, contact 28792, winding I
of relay Ag2, battery and earth. In this circuit
the relays Vg2 and Ag2 energize. Relay Vo2
short-circuits its winding in the usual way over
its contact 2Tvg2. It consequently works as a
slow relay and holds up throughout the impulse
train. Relay Ag? repeats the impulses to the ver-
tical magnet of the group selector. At the end
of this impulse train relay Vo2 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 48cg2, the
windings of relay Pg2, wiper ¢ of the group selec-
tor, winding I of relay Cwi, the off-normal con-
tact 63kwl, battery and earth. In the test cir-
cuit, the seizing relay Cwl 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
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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 Rv2 releases.
The speaking leads between the calling subscriber
and the first group selector are broken through
the opening of contacts 2rv2 and 37v2. Alternat-
ing current is applied to the leads of the line of
the first group selector GW2 over the contacts
(rp2 and 47v2. The alternating current relay Jg2
energizes over a prolonged period and short-cir-
cuits the seizing relay Cg?2 over its contact 24ag2
for a corresponding time. Relay Cg2 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 VW3, 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 im-
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 Tnl takes
up his receiver the feeding bridge relay Rov3 is
energized over the closed subscriber’s loop. At
contact {723 the rotary magnet Dv3 of the pre-
selector is operated over: earth, battery, wiper d
of the preselector, contacts 1703 and 3pv3, the
rotary magnet Dv3, 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 ¢ of
the preselector. Relay P23 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 5pv3 and 6pv3.

In the first group selector GW3, the seizing
relay Cg3 also energizes in the testing circuit:
earth, battery, wiper d of the first preselector,
contact I1rv3, the windings of the testing relay
P38, wiper ¢ of the preselector VW3, the windings
of relays Cg¢3 and Vg3, off-normal contact 12kg3
and earth. Relay Vg3 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 Cg3 holds up over contact 15cg3
after the switch has made its first vertical step.
The polarized relay Jg38 is connected across the
leads of the line over contact llcg3. The con-
denser Co3 is therefore charged over the follow-
ing circuit: earth, the winding of relay Rv3,
contact 6pv3, wiper b of the first preselector
VW3, winding I of relay Jg3, condenser Co3, con-
tact 11cg3, wiper a of the first preselector VW3,
contacts 5pv3 and 4rv3, the choke-coil Drv, bat-
tery and earth. The polarized relay Jg3 is so
adjusted that it does not switch over its arma~
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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 heing extended.

When the
number, the subscriber’s loop - is alternately
opened and closed. When the subscriber’s loop
is opened the circuit for the bridge relay Rv3 of
the calling subscriber is broken. The “discon-
nect” impulse of relay R23 operates to discharge
the condenser Co3, the discharge current flowing
over the windings of relay Rv8.. A fresh charg-
ing of the condenser (relay Rv3 releases) is pre-
vented by the opening of the a-lead at contact
4rv3. When the subscriber’s loop is ‘closed . re-
lay Rv3 is energized again. Contact 4rv3
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 im-
pulse over the condenser Co3 when the loop is
broken for the first time, relay Jg2 switches over
its contacts. When the loop is closed it restores
its contacts to normal. When relay J¢3 has op-
erated its armature the following circuit is
closed: earth, winding IT of relay Vg3, contact
19793, the winding of relay Ag3, battery and
earth. In this circuit the relays Vg3 and Ag3
energize. Relay Vg3 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 thisimpulse train, the
operating circuit is transferred to the rotary
magnet of the group selector by relay Vg3, The
rotary magnet searches freely for a free line.
As soon as such a line is found, relays Pg3 and
‘Cg3 -energize in the testing circuit: earth, con-
tact 18cg3, windings IT and I of the testing relay
Pg3, wiper ¢ of the first group selector, winding
I of the relay Cw? in the final selector, contact
33cws, off-nermal contact 30kw3, 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 Cw3 in the final selector
LW3 opens its contact 3%cw3 and closes its con-
tact 84cw3d. The high resistance winding II of
relay Cw3 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 subseriber transmits the im-
pulses for setting the final selector, his feeding
bridge relay Rv2 energizes and deenergizes im-
pulsively. In response to this the polarized re-
ceiving relay Jo3 alternately moves its contact
into the operated and rest positions. Conse-
quently relay Ag3 is operated impulsively in the
first group selector. Relay A¢3. transmits the
impulses to the impulse receiving relay Aw$ of
the final selector over the following circuit:
earth contacts 20a93 and 21pg3, wiper a of the
first group selector, contact 38bwd, winding I
of relay Aw3, battery and earth. Relay Aw3 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 similatly trans-
mitted to the receiving relay Aw3 of the final
selector. This repeats the-impulses to the rotary
magnet and the final selector is stepped to the
If the wanted - sub-

calling subscriber dials the wanted

5

scriber is free-the following  testing: circuit is
completed during the release period of slow re-
lay Uw3 which is not shown: earth, contacts
Slcw3, 52uw3 and 53vws3, windings IT and I of
relay Pw8, wiper ¢ of the final selector, wiper
¢ 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 Pv3 in the preselector
opens its contact 3pv8. and thereby prevents this
switch from. operating, The test relay Pw3 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 46pw8 and switches through the speak~
ing leads to the called line over its contacts
S&pwd and 55pw3.

In the final selector there is disposed  the
winding I of. a polarized relay Jw3 across the
speaking leads in series with a condenser Cp3.
After the speaking leads have been  switched
through to the called line the condenser C»3
receives a charging impulse over - the  called
party’s ‘feeding bridge: earth, winding of relay
Rw3, wiper b of the final selector, contact 55023,
relay Jw3, condenser Cp3, contacts 58vw2 and
54pw3, wiper aof the final selector, choke~coil
Dry, battery and earth. Relay.Jw3 is so adjusted
as not to energize in response to this impulse.
Consequently a circuit is closed after the- ener-
gization of relay Pw§ over a winding of relay
VW3, which now  serves. as the ring-contacting
relay: earth, contacts 35iw3, 38pw3 and 59bw3,
winding -of relay VWS, inferrupter LU, battery

and earth. -Relay VW3 applies ringing current p:

to "the. speaking leads over its contacts 5Tvw3
and 60vw3,
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

10

15

called party’s' feeding bridge relay Rv3 is ener-

gized. Through the closing of the called sub-
seriber’s loop the potential over the line is altered
and this acts as a discharging impulse over the
condenser Cpd. In response to this discharging

impulse relay Jwd switches over its armature.

Relay Bw3 is now energized in the final selector
LW3 over: earth, contact 36jw3, winding II of
relay Bw3, battery and earth. At the same time
the slow relay MWS3 is energized over: earth,
contact 867w3d, the winding of relay MW2, battery
and earth. Relay Bw? locks up in the following
circuit:-earth, winding I of relay Bw3, contacts
42bwd and 43pw3, battery and earth. Relay Bw3
breaks the circuit for the ring connecting relay at
contact 58bwd. Furthermore metering potential
is applied to the b-lead gver: earth, battery,
winding I of relay -Aw3. contacts 3% w3 and
40pw8 and the b-lead. Finally for the purpose
of “sintering” the contacts earth is applied to

the a-lead over: earth, the high resistance Ws,'

contact B8pws, winding II of relay Aw3, con-
tact 37bwd and the a-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 Rov3 of the called party is broken.. The
“break” imoulse operatss to reverse the polarity
of the condenser Cp3 in the final selector. The
charging impulse is
relay Jwd restores its contact. to normal and
closes contact 8%jw3. A counter-impulse which
on account of the neutralizing of the magnetic
field of relay Jw3 might return the armature of
the relay into the operated position,.is prevented

in such a direction that the:
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in that after the armature of relay Jw3 has been
restored the following circuit for a second wind-
ing of relay Jw3 is completed over confact
60mw3: earth, contacts 355w3 and 60mw3, wind-
ing II of relay Jw3, off-normal contact 31kw3,

‘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 Jwd re-
mains closed until relay MW3 has released. In
the meantime the counter-impulse has died
down. The direct connection of earth to the a-
lead after the called party has replaced his re-

‘ceiver over contact 35jwS3, 58pw3, winding II of
‘relay Aw3 and contact 3Tbw3 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 Jg8 consequently

switches over its armature and closes contact
i952w3. Relay Ag3 in the first group selector is
energized for a prolonged period and short-eir-
cuits the seizing relay Cg3 for a corresponding

period over its contact 13ag3. Relay Cog3 releases.

By opening its contact 15¢cg3, relay Cg3 initiates

‘the release of the preselector VW3 of the calling

‘subscriber. By short-circuiting winding I of the
testing relay Pg3 at contact 6fcg? 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 Cw3 releases
in consequence. Relay Cw3 by opening its con-
tact Sicw3d releases the testing relay Pw3. Re-
lay Pw3 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-
ergtor’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 Bw3 of the final selector is energized in
the following circuit: the potential applied to the
b-lead at the trunk operator’s position, contact
&1pw3s, winding I of relay Bw3 and earth. The
operator is connected to the busy subscriber over
contacts 48bw3 and 49bw3. 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 Jw3: earth on the a-lead, contact
38bw3, winding I of relay Aw3, battery and
earth. Relay Aw3 connects direct earth to the
speaking leads on the one hand over contacts
460wl and 4Taw8 and on the other hand con-
nects earth over contact %0aw3d 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 Rov3
releases. Relay Jg3 of the first group selector
switches over its contacts and energizes relay
Ag3 for a prolonged period over contact 19593.
Relay Ag3 short-circuits relay Cg3. This re-
leases and initiates the releasing of the existing

2,222,108

local call. Relay Jg3 is restored to normal lo-
cally over a second winding: earth, contacts
23cg3, 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 Pw3 of the final selector in the
local connection is short-circuited by the applica-
tion of earth over contact 50aw3 in the final se-
lector seized by the trunk operator.
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
VWA and the first group selector GW4. Only
those parts of the local and trunk final selector
indicated by LW#4 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 Col
and Cv2 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 Rv4 ener-
gizes. The rotary magnet of the preselector is
switched on over contact 1704, The preselector is
set in operation and searches for a free line.
When such a line has been found, the testing
relay Pv4 of the preselector and the seizing re-
lay Co4 of the first group selector energize in the
testing circuit. In the testing circuit relay Vg4

-energizes in series with relay Cog# and transmits

the exchange signal to the calling subscriber.
Moreover, the impulse receiving relay Agé is con-
nected to the a-lead over contacts 13cgd and
t2v94.

When the calling party dials the feeding bridge
relay Rv8 releases impulsively. Consequently
the following circuit is completed for the impulse
receiving relay Ag4 of the first group selector:
earth, the winding of relay Ag4, contacts [(3cgd
and {2vg94, wiper a of the first preselector, con-
tacts 2pvd, 5rv4 and 3pv4, wiper b of the first pre-
selector, winding I and IT of relay Vgi, battery
and earth, In this circuit relays Avd and Vod
energize. RelayVgdholdsup throughout the im-
pulse train. Relay Avd4 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 hasbeen
found the testing relay Po4 energizes in the first
group selector and the seizing relay Cw4 in the
final selector. Relay Cw# prepares the setting
circuit and also the testing circuit.

The further impulse trains from the calling
subscriber are taken up by relay Agd and are
extended as earth impulses over contact 10agd to

This relay ¢

20

26

30

35

40

4D

50

60

65

76



10

16

20

26

30

35

40

45

55

60

.65

70

76

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 20cwd, 21uwd and
22vwd, the windings of the test relay Pw4, wiper
¢ of the final selector, wiper ¢ of the preselector
VW4 in the zero position, the windings of the test
relay Pv4, wiper d of the preselector VW4 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 Pvd in the preselector applies
earth to the b-lead leading to the final selector,
whereby a relay Xw# in the final selector is en-
ergized over: earth, wiper a of the preselector
VW4 in the zero position, contacts 2pv4, 5rv8 and
3pvd, wiper b of the preselector vwd in the Zero
bosition, wiper b of the final selector LW14, the
winding of relay Xwi, battery and earth. Relay
Zwdappliesearth directly to the a-lead over con-
tacts 24zwd and 25pw4 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 Rod energizes. Through the open-
ing of contact 5704 earth ig disconnected from
the b-lead to the final selector. Relay Xw8 re-
leases; accordingly the earth is disconnected
again from the a-lead at contact 24zw4 and this
gives the signal at the trunk operator’s position
that the called party has replied. Earth is ap-
plied to the iz-lead over contact 25pw4 and the
high resistance Ws for the purpose of “sintering”
the contacts.

When the called subsecriber hangs up at the
end of the call, his feeding bridge relay Rod
releases on. account of the interruption of the
loop. Earth is applied again to the b-lead of the
final selector over contact 5rvd. Relay Xwl 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 Ro# releases. A loop is séet
up in consequence to the first group selector in
the manner already described over: earth, the
winding of relay Agéd, contacts i13cg4, and {ipod,
wiper @ of the first selector VW4, contacts 2p4,
S7vd4 and 3pv4, wiper b of the first preselector,
windings I and IT of relay VG4, battery and earth.
In this circuit the two relays Agd and Vigd in the
first group selector energize permanently. Relay
Ag4 short-circuits the relay Cg4 over contact
13a04. 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 s call
finder serving as the preselecting device.

The feeding is again over a feeding bridge Rs
associated individually with the subscriber’s iine,
Moreover, a relay Ts is associated with each sub-
scriber’s line. When the calling subscriber takes
up his receiver the feeding bridge relay Rs is en-
ergized and switches over contact 1rs. 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 2fs 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 4¢s and 5rs,
winding IT of relay Ts, battery and earth. After
relay T's has energized the testing circuit is broken
at contact 2¢s. The testing relay Ps of the call
finder holds up, however, in the following Jocal
circuit: earth, contact Tps, the low resistance
winding II of the testing relay Ps, contact 8ps, re-
sistance Wi, 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 g key contact
Fg 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
8%s, wiper ¢ of the call finder, winding IT of the

testing relay Ps, contact Tps and earth. The

relay 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- s

sion of speech currents therebetween, said
switching means including variably operahle 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 sufficient 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, & 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- 7
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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. Tn an automatic telephone system, a sub-
seriber’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
opérable 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 im-
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 he traversed by current of suf-
ficient value to break down the contact resist-
ance thereof.

14. Tn 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-

.ers’ stations extends over- one or more variably:
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operable contacts, the method of preventing said
confacts from adversely influencing said trans-
mission of speech comprising dividing said circuit
into & plurality of serially related sections so
chosen that the sections which terminate at the
subscribers’ stations include none of said con-

i
iy

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

other section.

9
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