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The present invention relates to telephone sys-
tems with -main and subsidiary exchanges and
automatic operation. In these-systems the-de-
termination of the call direction in which a de-
sired call is to be set up frequently takes place
after the transmission of a varying number of
impulse trains. For example, the discrimination
of the call direction may take place after only
one impulse train if the call is directed to a zone
whose connecting lines are led off from the first
numerical impulse receiver at the main exchange.
If on the other hand the call is to remain in one
of the exchanges within the region governed by
the main exchange the discrimination of the call

& direction may take place only after two, three

or still more impulse trains.

The present invention aims at increasing the
efficiency of these systems by making the devices
for discriminating between call directions. as
simple as possible. ‘This is achieved in that a
selector, arranged in the main exchange, which
determines the call direction after having re-
ceived one or more impulse trains, is brought back
automatically to the normal position after each
of the impulse trains which do not complete the
determination of the call direction, and is set
again from the normal position by the next im-
pulse train.

In Figs. 1, 2, and 3 a system with main and
subsidiary exchanges is illustrated as an embodi-
ment of the invention, while Figs. 4, 5, and 6 are
a modification thereof. ' Fig. 1 shows the devices
arranged in the subsidiary exchange U. A.; and

Figs. 2 and 3 show those in the main exchange"

H. A. The switching arrangements of the system
enable the establishment of outgoing and incom-
ing calls (exchange calls) and also of internal
calls.. In order to be able to set up these calls,
in addition to the selector DBA46 which serves
as a call finder for outgoing calls and as a final
selector for incoming calls, an auxiliary. selector
LWEg is provided in the subsidiary -exchange
which is used as a final selector on setting up in-
ternal calls.  This selector is connected with. the
main exchange over a special connecting line-and
is-there connected to the connecting line seized
by the calling subscriber when an internal call
is set up. 'The differentiation between ocutgoing
calls (exchange calls) and internal calls results
from dialling special characterizing numbers
which so operate a characterizing: switch in the
main exchange that this switch is operated from
the normal position by each impulse train.

Outgoing traffic

When the subscriber Al removes his receiver
and operates key BL, the following circuit is set
up: earth, key BI, wiper al of selector DB40,
winding I of relay U4l, lead a! of the connect-
ing: line contacts #15c40, 419an48, 502240, wind-

(CL. 179—18)

ing I of relay X482, wiper dII40 in position 0, re-
sistance Wi3l, battery, earth. Relay X408 locks
up over its contact 492x40. By closing contact
4i8240 the following circuit is completed: earth,
magnet W4, contact 404udl, lead bl, contacts
433cA9, 448249, 432c40, 436v40, relay K406, bat-
tery, earth. In this circuit thie magnet W41 and
relay K40 energize, The selector in the subsidiary
exchange thus makes one switching step. By
the closing of contact 440448 magnet D48 (wipers
dl48—dIVEad) is also operated so that the selector
in the subsidiary exchange and the switching de~
vice in the main exchange take one switching
step. synchronously. - Relay Y#8 is switched on
over contact 444d40 of magnet D40 and interrupts
at contact 436y48 the energizing circuit for mag-
net W41 passing over the b-lead. Moreover, relay
K40 is also deenergized, so that by. opening con-
tact 448%48 magnet D40 is also deenergized.
By the opening' of contact 444448 relay Y49 is
deenergized and thus a new energizing circuit is
set up. for magnet Wé&i in the subsidiary ex-
change. Through. the re-energizing of relay K40
magnet D40 is also- now energized once more.
Thus mutual interaction continues until the call-
ing. subscriber is-reached through selector DB40
in the subsidiary exchange. Since in the present
case the calling subscriber is connected to the
first contact, both the switching devices are only
advanced one step. By the energizing of relay
Y48 which occurs. after each switching step re-
lay P48 is connected each time to.lead al, so that
on reaching the calling subscriber the following
circuit is set up: earth, battery, relay P40, con-
tacts 504740, 503240, 41907148, 415c40, lead al of
the connecting line, winding I of relay U8l, wiper
af of selector DBA4#® in position |, subscriber Al,
wiper bl of selector DB48 in position I, winding
II of relay U&i, contacts 402u4l, 400w42 (I—I1D),
earth. By closing its contacts. 437040 relay P40
holds relay Y48 energized so that no further in-
fluencing of the switching device can .occur. In
the testing circuit described above relay U4t also
energizes in the subsidiary exchange and at con-
tact 403u41 switches through the connecting line
to the main exchange, while through opening con-
tact 404u41 magnet WAl is disconnected. By the
closing of contact: 495940 relay J40. is energized.
By the closing of contact 422p40 the loop to the
connecting - devices in the main exchange is
closed, thus causing a connecting device to be
seized by -a pre-selector as in the case of an in-
dividual subscriber’s call. When the calling sub-
scriber receives dialling tone he can begin to
dial. )

On operating the dial, relay P48 in the main
exchange, which serves as a testing relay in
setting  selector DBAY, is deenergized according
to: the impulses, whereupon the impulses are
transmitted to the connecting devices of the main
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exchange through contact 422048, On the first de-
energizing of relay P49 relay V48 is energized
over contact 457040 and holds up during the im-
pulse train since it is a slow-acting relay. The
choke coil Dra2 is short-circuited by the closing
of contact 420040 so that by the simultaneous
disconnection of the condensers in the speak-
ing leads. by the opening of contacts 418048 and
424040 the impulse emission is maintained free
from distortion. It should be noticed that
throughout the emission of the impulses relay Ui
in the subsidiary exchange and relay Y40 in the
main exchange are kept energized.

Until it has been established that an outgoing
call is proceeding, the characterizing switching
device (wipers diI&80—diIV48) operated by the
magnet Di48 is operated in step with the setting
of the connecting devices in the main exchange,
magnet DI40, since during the impulse emission
relay J&§ is kept energized over contact 445048,
being operated over the following circuit: earth,
battery, switching magnet Di40, contacts 459548,
458240, 457p40, 455240, earth. If now, for ex-
ample, the digit first dialled is different from the
internal characterizing digit, relay V40 deener-
gizes and opens contact 446048, thus desnergizing
relay J40, so that now relay F40 is operated over
wiper DiIV4D (earth, battery, relay P49, contacts
464n41, 465740, wiper diIV4d (1—11), earth).
Contact 44548 prevents relay J48 being operated
again when the next impulse train is transmitted,
so that the characterizing switching device is
brought to rest.

The further impulses are extended in a similar
way from relay P40 through contact 422p48 to
the connecting devices in the main exchange, but
now the characterizing switch in the main ex-
change is no longer influenced. After setting the
connectinng devices the desired subscriber may
be rung by any desired means, with which we
are not concerned, and conversation thus estab-
lished.

On terminating the conversation, a metering
impulse is transmitted to the meter of the calling
subscriber, which is connected up in the main
exchange through wiper dII48 of the switching
device in the main exchange which is moved
synchronously with the selector DB48 in the
subsidiary exchange when the latter is set. Dur-
ing the metering impulse occurring over the
c-lead, the connection is maintained, even when
the calling subscriber replaces his receiver, in
that relay Y40 which is connected in the c-lead
is maintained energized over its winding IT dur-
ing the metering. The circuit flowing over the
c-lead is only broken after the metering has been
completed. It may be broken in any desired
way. Relay Y48 thus can deenergize and, after
the receiver has been replaced at the calling sta-
tion, which causes relay U#&{ to deenergize and
hense inter alia contact 484u4i to be closed, the
following circuit serving to advance selector DB40
in the subsidiary exchange is closed by the closing
of contact 438y48: earth, magnet WA4I, contact
464u41, lead bi of the connecting line, contact
213c46, wiper dIV4DQ in positions {—i1, contacts
432049, 43649, relay K40, battery, earth. Selector
DBA) in the subsidiary exchange makes one
switching step and by the closing of contact
449%40 the magnet D40 in the main exchange is
operated so that this switching device is also
advanced by one step. As in the case of setting
up the connection of the calling subscriber with
the main exchange, the switching device in the
main exchange controls the switching device in
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the subsidiary exchange. Both advance to posi-
tion {{ under the influence of relays K40 and Y48,
In this position relay E4§ is operated over wiper
dIIT40 and contact 4715x80. By closing contact
A3{edl relay K40 is connected to lead b2, it being
disconnected from lead bl by the opening of
contact £32e46. By the opening of contact 438¢48
the magnet D26 is disconnected from the auto-
matic impulse circuit, and the magnet Didd of
the characterizing switching device is connected
to the latier by the closing of contact 439¢40. The
magnet W42 of the auxiliary selector L.W4&0 is
now energized over lead b2, whereupon relay
K48 is infiuenced simultaneously in the main ex-
change. The magnet Dié8 thus receives an im-
pulse over contact #43k40 so that by closing
contact 443di4¢ relay Y48 is energized and the
advancing circuit for the auxiliary selector LW4J0
in the subsidiary exchange is again opened at
contact 438y48. By this interaction both switch-
ing devices are advanced synchronously to posi-
tion If. In this position relay H46 is now ener-
gized over: earth, wiper diI48 in position {1,
contact 4718y48, relay HA4O0, battery, earth. By
the opening of contact 493249 winding IT of relay
X49 is disconnected, and by opening contact
441140 the magnet Didd of the characterizing
switch is disconnected from the automatic im-
pulse circuit. The magnet W42 in the subsidiary
exchange is now operated alone, without the
magnet Di4d in the main exchange being oper-
ated, through the reciprocal play of relays K40
and Y40, in a corresponding way, until the wiper
a2 in the subsidiary exchange reaches position
{7. In this position earth is connected to the a2
lead, so that the following circuit is set up:
earth, wiper a2 of auxiliary selector LW48 in
position 17, winding I of relay U#£2, lead a2 of
the connecting line, contact 505780, resistance
Wi3l, battery, earth. Relay U#2 energizes and
disconnects the magnet Wd2 at contact 4{3u42.
This is associated with the deenergizing of relays
K40 and Y48, so that by the opening of contact
478y40 relay HAD is deenergized. By the opening
of contact 582740 winding I of relay U482 is deen-
ergized, and by the closing of contact 441149 the
magnet Di&8 of the characterizing switch is again
connected to the circuit which is influenced by

-contact 440k48. The magnet W42 sonnected over

contact 4{0u42 is now operated, as is also the
magnet Di48 by way of relay K42, so that both
switching devices make one switching step and
thus move fogether into the normal position.
Through relay Y48, which is operated after the
switching step over contact 443di48, relay HAS is
again coperated after the switching step has been
taken over the circuit: earth, wiper diI48 in
position 8, contacts 477e46, 513240, 416y48, relay
H48, battery, earth. The locking circuit is then
completed over: earth, contacts 5{2740, 375y48,
relay HA9, battery, earth. By the opening of con-
tact 478140 relay EA48 is deenergized so that by
contact #39e48 the magnet Diéd is disconnected
and thus the connection of magnet D49 is pre-
bared al contact £38e48. Then after the deen-
ergizing of relay Y40 on account of the opening
of contact 446%40 selector DB4J in the subsidiary
exchange is advanced into position {7, in that
magnet W4{ is energized in series with relay X490
over: earth, magnet Wél, contact 404udt, lead
bi, contact 4{3c40, wiper dIV40, contacts 43240,
£36y40, relay K4, battery, earth. Relay K48
again operates relay Y40 over contact 44GKkA4G,
so that by the opening of contact 436740 both

relay K48 and the magnet W4l are deenergized.

10

15

20

25

30

40

45

50

60

65

70

75



ot

10

15

20

25

35

40

45

50

60

70

2,070,876

Through this interaction the selector DB48 is
thus advanced to position: 1. In. this position
earth is connected: to lead al over wiper al, so
that relay Ué4{ energizes over this lead and by
opening contact £88udl deenergizes the magnet
Wai and relay K4&0. On account. of contact
&40%450 being held open relay Y40 is deenergized
and hence also-relay H4&d (contact 416y40). By
the closing of contact 48iR43 magnet D40 is
connected to. the autematic impulse circuit.
Meanwhile relay U#{ is again deenergized by
the opening of contact 585740 so:that over the bi
lead  the selector DB40. in the subsidiary ex-
change takes the last switching step together
with the switching device, which is operated: by
magnet D48, Since. wiper dIV40 has now leff
the segment §—i{1, further advancement is pre-
vented. Only now can a new seizure.of the con-
necting line take place.

Incoming trafiic

If a connection with a subscriber of the sub-
sidiary exchange is. desired from the main. ex-
change, seizure of a connecting line leading to the
subsidiary exchange by a final selector of the
main exchange over the testing lead (cl, ¢2, etc.)
corresponding to. the desired subscriber is only
possible when wiper ¢I80 is in the normal position.
Tn this case the final seléctor tests, assuming that
subscriber Al is wanted, over the test lead cl,
resistance. Wi36, contact 478c48, relay Andb,
wiper dIf0 in position 8, contact 4T74and8, re-
sistance Wid5, battery, earth. Relay Ané&0 ener-
gizes in this circuit and by closing contact
473an40 locks up independently of wiper dI40.
By the opening of contact 4{2andd battery is
disconnected from the al lead so that a seizure
of the connecting line on the part of the sub-
sidiary exchange is prevented. Relay K40 is
connected to the bl lead of the connecting line
at contact &1Tandd and hence the following cir-
cuit is set up: earth, magnet Wé&{ in the sub-
sidiary exchange, contact 484uéf, lead bl, con-
tacts 412c40, 4iTank8, 43240, 436740, relay K43,
battery, earth. Magnet Wit and relay K48 are
energized in this circuit. By the interaction, as
has already been described in the case of out-
going traffic, a synchronous advancement of the
selector DBAS by magnet WA{ in the subsidiary
exchange, with the switching device in the main
exchange by magnet D48 which is operated over
contact A46%80, is effected. Both switching de-
vices are advanced until relay C48, which is con-
nected to wiper dI48- over contact #72ané&d,
reaches the test lead ¢l seized by the final selector.
Tn the case considered this happens after the
first switching step. By the energizing of relay
C48 a further operation of magnet W4l is pre-
vented by the opening of contact 413c48, and
hence also, since relay K40 cannot energize again,
magnet D40 in the main exchange is prevented
from being influenced. Leads af and bl are
switched over on. to the speaking leads of the
final seélector by the closing. of contacts £{2c48
and £14c40. Relay Anf§ is locked up, by the
closing of contact £69c48, over the following cir-
cuit: earth, resistance Wi32, contact 468c40, re-
lay Anéd, contact 473ana8, resistance Wi35, bat-
tery, earth. The ringing current for calling the
desired subscriber may be transmitted from the
final selector of the main exchange in any de-
sited manner. When the desired subscriber re-
plies relay U4l energizes over the leads ai and bl
and the potential at the final selector, and
switches the bl lead through over contact 403ufi.

3

Ringing:current is-cut off in the known way. The
desired subscriber is now connected to the final
selector of the main exchange just as a normal
individual subscriber.

When the: conversation has finished, the ci
lead is cut off from the final selector in any de-
sired way, so that relay C40 deenergizes. By
opening: contact 46%c40 relay Anél. is also de-
energized: - In the subsidiary exchange rvelay U4t
is. deenergized so that the magnet Wi is again
connected to- bt lead.of the connecting line over
contact 404ugi. The return of the switching de-
vices o the normal pesition now takes place in
the same' way as has been described in the case
of:the release:of outgoing traffic.

Internal calls

The: seizure of the connecting line leading to
the main exchange by the calling subscriber Al
is.accomplished in the same way as has been. de-
scribed for-outgoing traffic. In order to.reach a
subseriber attached. to the same subsidiary ex-
change the: subscriber Al must dial the complete
normal number of this subscriber.  In the present
example the number 2419572 is chosen as the
number of the desired subscriber A2. As men-
tioned above, after connecting: the calling sub-
seriber Al to the connecting line by the energized
relay P#9; relay J88 is energized over contact
A56p40, wiper diIII48 in position € and confact
55248 and holds up during the individual im-
pulses over contact 446v408 of relay V48 which is
energized during the impulses.

Subscriber: Af thus first sends -out two im-

pulses, and hence by the operation of the corre- ¢

sponding contacts of relay P49; which previously
operated: as testing relay, magnet Di46 (impulse
contact 451p40) is energized twice and accord-
ingly advances the corresponding switching de-
vice by two switching steps whilst the seized con-
necting device of the main exchange likewise re-
ceives two impulses through contact 4£22p49.
When relay V48 deenergizes at the end of the
impulse train, relay J40 holds up over: earth,
battery, relay J48, contact #45749, wiper diITIAG
in. position 2, contacts 58Th42, 453h423, 452n44,
winding I of relay H&i, earth. In this circuit
relay H4i energizes and operates relay P23 over
contact 463R41, and also locks up over its wind-
ing:II by closing contact 468a§{. By the closing
of contact 462780, magnet Di4d receives an im-
pulse; so that the characterizing switch takes cne
switching: step.. Hereupon magnet Didd opens its
contact. 481di80: so that relay F#0 deenergizes.
After the switching step has been taken and
magnet DiAd is again dsenergized by the opening
of contact 462740 so thaf contact 4614440 is again
closed, relay F48 is again operated and causes
the- characterizing switch to. be advanced again.
This stepping is continued until the characteriz-
ing switch has reached the zero position, since
in this case wiper diIV49 has left the contact seg-
ment I—if and hence relay H4l is deenergized.
Relay F48 is prevented from. energizing by the
opening of contact 483h44. In the zero position
of the characterizing switch relay J48 again en-
ergizes. over wiper diIfI48. This operation just
described occurs during the pause between two
impuise trains. It may also be mentioned that
in position. #1 of wiper dilI48, during the ad-
vancement .of the characterizing switch, relay
42 is operated and Jlocks up over contacts
486142, 489041, and 490y40. “Thus after the re-
turn of wiper diII40 to position 0, relay U4 is
operated over contact 500742, and is held in a
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locking circuit independently of wiper diII406 by
closing contact 497140,

By dialling the second digit, 4 the characteriz-
ing switch is brought to position 4. After the
cpening of centact 4450438 relay J40 holds wup
over: earth, battery, relay J48, contact 445740,
wiper diITI40 in position 4, contacts 5867242,
453482, 482n44, winding I of relay HEl, earth.
Relay Y41 energizes in this circuit, locks up over
contact £66241 and, as has been described above,
causes the operation of the magnet Di40 of the
characterizing switch. This is then brought to
the normal position by the alternate operation
of relay F&8. When wiper diII48 again comes to
position if, relay H43 is operated over: earth,
battery, relay H4S, contacts 481h44, 54148, wiper
difIAB in position 1, earth. By the closing of
contact 4887243 relay HE3 locks up. Relay U2%§
is deenergized by the opening of contact 581h43.

When the calling subscriber dials the third
digit which consists of one impulse, the charac-
terizing switch stands on the first contact after
the train has passed. The following circuit is
set up: earth, battery, relay J40, contact 445748,
wiper diITI40 in position 1, contacts 6454743,
452n44, winding I of relay HE&{, earth. By the
energizing of relay H4l relay P49 is again op-
erated and brings the characterizing switch into
the zero position again. During this motion,
when wiper diI149 is in position 1, relay H44 is
operated over: earth, battery, relay H&4, con-
tacts 48243, 51{n45, 508440, wiper diII48 in po-
sition [1, earth. By closing contact H44 relay
HA44 completes a locking circuit for itself inde-
pendent of wiper diII#8. In position 0 relay U408
is again operated over contacts 48%n44, 498745
and wiper diI149 in position 0 and locks up over
contact 437udd.

In a similar manner, through the fourth im-
pulse train (9 impulses), after relay H&4 has been
operated on the 9th step, relay HAS is energized
on the advancement of the characterizing switch
into the normal position, by relay 490 in position
i1, the circuit being: earth, battery, relay HA45,
contacts 838n44, 580Tulld, wiper diII48 in position
i, earth. By the opening of contact 498h45 re-
lay U#48 is deenergized. The characterizing
switch has again reached position 8.

After the fifth digit has been dialled, which
consists of  five impulses, the characterizing
switch stands on the fifth contact, so that after
relay H4i has energized in this switch position,
relay P48 is again energized and the charac-
terizing switch is returned to the zero position.
During this motion relay H4§ is energized over
wiper diTI48 in the following circuit: earth, wiper
diJId8 in position {1, contacts 568140, 509745,
relay H46, battery, earth. By closing contact
188746 this relay locks up. Meanwhile the char-
acterizing switch reaches the zero position. After
the dialling of the sixth digit which consists of
seven impulses ahd hence moves the character-
izing switch round seven steps so that its wiper
reaches position seven, relay Z49 is operated
over: earth, battery, relay J40, contact 445f40,
wiper dilIT48 in position T, contact 447746, wind-
ing I of relay Z48, earth. By closing contact
480248 relay Z48 locks up over its winding IT. By
the opening of contact 458240 further influenc-
ing of the characterizing switch by numerical
impulses is prevented. Moreover it cannot be
brought back to the normal position since relay
1414 is not operated.

When the calling subscriber dials the last digit,
in the present case the digit 2, since contact

2,070,876

428248 is now closed this is transmitted with the
help of contact 828p48 to magnet W42 over lead
b2 and thus the auxiliary selector LW40 in the
subsidiary exchange is set on the contact of the
desired subscriber. The transmission of this im-
pulse train to the connecting devices in the main
exchange is prevented in that contact 423240 has
opened the impulse circuit and moreover has
thereby released the connecting devices in the
main exchange. Relay R0 is brought under the
influence of a swiiching device over contacts
498248 and 48548 every three seconds, and is
thereby energized, so that every three seconds
ringing current is transmitted to the desired sub-
scriber over lead a2 by the closing of contact
425748. The calling subscriber receives a portion
of this ringing current over contact 510740 as an
indication that the line is free,

When the called subscriber replies, relay P41
energizes in the ringing pause over: earth, bat-
tery, resistance Wi28, contacts 829240, 4271p40,
winding I of relay P#&{, contact 428740, lead a2
of the connecting line, winding I of relay U42,
wiper a2 of the auxiliary selector W40 in posi-
tion 2, subscriber AZ, wiper b2 of the auxiliary
selecter in position 2, winding IT of relay U42,
contact 498u42, earth. Through relay PAI relays
H42 to HAS are deenergized on account of the

opening of contact £88p4!, so that by the open- 3

ing of contact 847748 relay JA0 is also deener-
gized. Accordingly relay R48 cannot be further
energized over contact 495749, so that the trans-
mission of ringing current is interrupted. Tn

the circuit closed when the desired subscriber re-

plies relay U42 energizes as well as relay P4¢ and
by closing contact #469u82 switches lead b2
through to the main exchange. Both subscrib-
ers are connected together over contacts 41ip4!
and 424p4!, and current is fed from the main
exchange. For the calling subscriber the current
basses over relay P&d and the choke coil Drél,
and for the called subscriber over windings I and
1T of relay PA4L. ,

The internal call is metered in that the meter
SM!{ connected over wiper dII&Q corresponding
to the movement of the switching device DB4S
in the subsidiary exchange is energized over
contacts 471248, 484742 and 498948 on the re-
ply of the desired subscriber.

When, after ending the conversation, the call-
ing subscriber replaces his receiver, relay P40
which is infiuenced over the subscriber’s loop de-
energizes. Thereupon relays Y40 and Z40 and
also relay P41 are deenergized. Relays U4l and
U2 also desnergize. By the closing of contacts
£38v4% and 408ud! the operating cireuit for the
magnet W41 in the subsidiary exchange and for
relay K48 in the main exchange is closed, and
thus the switching devices are released in a simi-
lar manner to that already described for the case
of outgoing calls.

Had the desired subscriber not replied, relay
Y43 and then relay Z48 would have deenergized
when the calling subscriber replaced his receiver
before contact 451740 had been closed by the de-
energization of relay J48, o that in this no meter-
ing would have taken place. ’

Swpecial cireuits

If the selector DBA? in the subsidiary exchange
is displaced from the normal position by hand,
earth is connected to the a2 lead over contact
485w4l and wipser 2% of the auxiliary selector
LW49 in position 8, and hence relay K40 is ener-
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gized in the main exchange, so that, as in the
case of a subscriber’s call, an operating circuit is
completed over contact 4{8x40 for magnet W4l
in the subsidiary exchange and for relay K40 in
the main exchange. The selector DB40 in the
subsidiary exchange is prevented from being re-
leased, by magnet W4l being held energized in
this circuit, until relay K40 also influences mag-
net D4EJ in the normal way and so also advances
this switching device by one step. Relay Y40
is then again cut off from the operating circuit
as in the case of setting up an outgoing call, so
that the selector in the subsidiary exchange and
the switching device in the main exchange are
then advanced synchronously to position il. In
this position, -as in the release motion for out-
going trafiic, the magnet W42 is operated and
brings selector LW40 to the zero position with
the characterizing switch ‘Di48, whereupon se-
lector DB&8 is -advanced to position 1T inde-
pendently and then moves to the zero position
together with the switching device controlled by
magnet DEQG. :

If the auxiliary selector LW40 is displaced
from the zero position by hand, earth is connected
over contact 401w42 (I—IT) to the zero position
of wiper @l of selector DB48, so that in this
case, as in the case of a subscriber’s call, relay
X40 is influenced in the main exchange. In this
case also both switching devices rotate in the
same way as has been described for the case of
release. In order to prevent a subscriber, on re-
moving his receiver, from causing the seizure
of the connecting line, which in the case of
dialling an internal call must result in a wrong
selection since the auxiliary switch L W40 is dis-
placed, earth is cut off from contact 482udi by
contact 408w42 (1—IT), so that the testing relay
P40 in the main exchange cannot test on the
subscriber’s contact.

If both switching devices in the subsidiary ex-
change are displaced from the normal position
by hand, earth is again connected to the o2 lead
s0 as to energize relay X40, over contact 40Tudf,
since cobviously relay X40 must be energized for
every release of the switching devices in the sub-
sidiary exchange because otherwise no control of
those can take place over the main exchange.
In this case also the earth is disconnected through
contact 400w42 (I—I1T).

Thus as soon as the synchronism between the
switching devices in the subsidiary exchange and
the switching devices in the main exchange is
destroyed, setting on a calling subscriber is no
longer possible.

If the switching device in the main exchange
operated by magnet D40 is displaced from the
normal position by hand the operating circuit for
magnet WAl and relay K40 over lead bt of the
connecting line is completed over wiper diIVEad
in positions {—11, so that the switehing devices
return to. the zero position as described above.
Seizure of the connecting line by a subscriber
who removes his receiver at this moment cannot
oceur because relay K40 is mot energized and
accordingly the testing relay P40 is not connected
to lead al of the connecting line.

1f on the other hand the characterizing switch
is displaced from the zero position by hand, relay
K45 energizes over wiper diIV4d positions {—11,
ahd connects a negative potential to lead b2 of
the connecting line through contact 432149 and
relay K40, whereby magnet W42 is energized as
Both switching devices are

“ then brought to the zero position synchronously,

5
as described above. Since relay E40 is ener-
gized -during this ‘motion, even if relay X48 is
energized due to a new call occurring during this
motion, the selector DB48 in the subsidiary ex-
change can only be set after the return to the
normal position, since for the moment contact
432e49 is still open.

In the main exchange each seizure of the con~
necting line can be indicated by the lighting
of the seizing lamp L. They can also be re-
corded by a .special device. If it is desired to
record incoming and outgoing seizures separate-
ly the contacts 492240 and 484a740 can each be
connected separately to a recording device.

In Figs. 4,5, and 6 a system with a main and
subsidiary exchange is illustrated as a further
embodiment of the invention, in which a battery
of low ‘potential (12 volts) is provided in the
subsidiary exchange (Fig. 4) which is charged
by the battery at the main exchange over a lead
of the ‘connecting line leading to the main ex-
change (Fig. 5). In the charging circuit a relay
1,50 is included which is energized in the normal
condition, and if necessary further relays (LS5I,
152) in case the contacts to be provided for each
subscriber cannot be accommodated on one re-
lay.  These relays connect all the subscribers
of ‘the subsidiary exchange to the calling circuit,

"over their working contacts, and on the deener-

gizing occurring when a subscriber calls, cause
such a switching over of the calling circuit that
the individual subscriber can be tested. In order
to thave to provide as few relays of this sort as
possible, contacts operated mechanically by se-
lector DB50 of the subsidiary exchange, for ex-
ample 658w51 (1—17) are used for the same pur-
pose, which ‘are opened on the first switching
movement ‘of ‘selector DB50 and remain open
until position I7.

The subscribers are connected to the line lead-
ingto the main exchange by selector DB50, which
for ‘outgoing and incoming calls is controlled by
a switching device (wipers dI50—dIII50) in the
main exchange. It thus operates as a double pur-
pose ‘selector. For establishing internal calls a
branch line is connected in the subsidiary ex-
change to the connectingline leading to the main
exchange. With this a subsidiary selector LW59
is associated which only serves as a final selector
on setting up internal calls. Its setting for in-
ternal calls takes place directly through the dial-
ling of the calling subscriber, in local -circuits
of the subsidiary exchange.

The differentiation between outgoing exchange
calls and internal calls is effected by a charac-
terizing ‘switch: (wipers diI50—diIV59) which is
set by the various impulse trains, until the de-
sired direction is characterized, in such a manner
that it returns to normal position after each im-
pulse train to be set ‘again by the next impulse
train.

- Tn the normal condition of the system all the
switching devices in the main exchange and
in the subsidiary exchange are in the zero posi-
tion, so that the following circuit is completed
over the ¢ lead of the connecting line: earth,
battery (48 volts), resistance Wi39, wiper dII50
in position 0, winding I of relay X850, contacts
574250, 565an50, 558¢50, lead a of the connect-
ing line, contact 52551, winding I of relay USI,
contacts 523¢50, 52{u52, wiper :al of selector
DB50 ‘in position 0, relays 150, L51, 1.52, battery
(12 volts) earth. In this circuit which forms
the charging circuit for the battery of the sub-
sidiary exchange, relays LS9, L5f and L52 are
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energized. The number of L-relays is adjusted
to the number of the subscribers. Relay X58

in the main exchange is not energized in the
charging circuit.

Cutgoing trafiic

When a subscriber of the subsidiary exchange,
for example Af, removes his receiver, the fol-
lowing circuit is set up: earth, contact 538751,
winding II of relay US|, contacts 534959, 536u52,
wiper b{ of selector DBS§ in position 0, sub-
scriber’s line, contact 658w8{ (1—17), wiper af
of selector DB58 in position 9, contacts 521u52,
523950, winding I of relay U5i, contact 525251,
lead a of the connecting line, contacts 558c58,
9660159, 574250, winding I of relay X586, wiper
dII50 in position 0, resistance Wi39, battery,
earth, Besides a transitory energizing of relay
USt relay X80 energizes in this circuit. By

- closing contact 638x88 relay X508 locks up over

its winding II. - By opening contact 578258 wind-
ing I of relay X50 is disconnected from the a lead,
and the testing circuit for relay P58 is prepared
by the closing of contact 575x50.

The L-relays (LS50, L5¢, 152) in the subsidiary
exchange deenergized. By the closing of con-
tact £39I58 the magnet W5( of selector DB50
in the subsidiary exchange is connected by the
b-lead of the connecting line. The following
circuit is now set-up: earth, contact 548w52
(I—1T), magnet W51, centacts 539156, 538751, b
lead of the connecting line, contacts 557c50,
583¢50, 581y50, 5827151, relay K50, battery, earth.
In this circuit magnet W5{ and relay K58 are

- energized. The selector DB58 in the subsidiary

exchange is advanced one step, as is also the
switching device in the main exchange since
the magnet D59 of the latter is energized over
contacts 592150, 595k50 and 670250. Contact
594450 is closed by the influence of magnet D58
and relay Y50 is thus energized over resistance
Wi38. By opening its contact 581%50 this relay
breaks the circuit passing over the b-lead.
Magnet W51 in the subsidiary exchange and

5 relay K59 in the main exchange are accordingly

deenergized. By the opening of contact 59556
magnet D89 is deenergized, which results in the
deenergizing of relay Y50 by the opening of
contact §94d50. This alternation which serves
to advance the selector in the subsidiary ex-
change synchronously with the switching device
in the main exchange proceeds until the calling
subscriber is reached. In the present case both
switching devices are only advanced one step
since it is subscriber Al who is calling, After
this step has been executed the testing relay
P50, is connected to the a-lead of the connect-
ing line, this occurring after every switching
step. Since the switching device DB50 is stand-
ing on the calling subscriber's line the following
circuit is set up: earth, battery, relay P58, con-
tacts 576v50, 575258, 5864150, 558¢58, lead a of
the connecting line, contact 525x5{, winding I
of relay UBI, contacts 523950, 521452, wiper al,
of selector DB58 in position !, subscriber Al,
wiper bi In position , contacts 536u52, 534958,
winding IT of relay US{, contact 530751, earth.
Relay P58 energizes in this circuit. Over con-
tact 596p50 it maintains winding I of relay Y50
energized, so that since contact 581y50 is kept
open further advancement of the switching de-
vice is prevented. By the closing of contact
580150 earth is connected to lead b over the
choke coil Dr82. In the testing circuit described
above relay U5{ is also influenced in the subsid-
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lary exchange so that relay F51 is energized
through contact 549451, and by closing contact
831751 in the subsidiary exchange switches
through lead b to the main exchange. By the
opening of contact 538f5f magnet W5! is cut off
from the b lead. The testing relay P59 and re-
lay USB! hold up in the feeding circuit of the
calling subscriber. By contact 56350 the loop
is completed in the main exchange for the oper-
ation of a preselecting device for the purpose
of seizing a free connecting device. When g
free connecting device is reached in the main
exchange, the subscriber receives dial tone in
the known wey and can commence dialling,

On operating the dial the feeding circuit is
interrupted intermittently so that relay P50,
which was previously used for testing, is deener-
gized in the main exchange according to the
impulses, and transmits the impulses to the
connecting devices of the main exchange by
its contact. 583p58. Purthermore in the first
release of relay P30 relay V50 is operated over
contact 85ip83 so as to effect a clean trans-
mission of the impulses by short circuiting the
choke coil DrS! (contact 56iv58) and discon-
necting the condensers by contacts 580050 and
552038, Relay US{ which is in the feeding cir-
cuit remains energized during the emission of
the impulses.

Until it has been established that an outgoing -

call (exchange eall) is occurring the characteriz-
ing switch is advanced in accordance with the
dialling, for on the energizing of relay P50 relay
J58 has been operated over contact 688p58 (earth,

battery, relay J&8, contact 588750, wiper diIII50 ¢

in position 0, contacts 680p586, 6{1x58, 512250,
earth), so that on the first release of relay P50
magnet Di88 is operated over contacts 612250,
811288, 60ip5) and 618j80. After the impulse
emission relay V50 deenergizes. If two impulses
have been sent out, the characterizing switch
will be standing on the second contact which cor-
responds to internal calls, and in this case relay
J89 cqntinues energized over winding I of relay
HE{, the circuit being: earth, battery, relay J58,
contact 598758 wiper ¢:III56 in position 2, con-
tacts 610n52, 60TR53, 608h54, winding I of relay
Hb5!{, carth. By the closing of contact 62ir51
relay P98 is operated, thus operating the magnet
Did8 over contacts 614756 and 6§8h5! which is
deenergized again after the deenergizing of re-
lay F80 on the opening of contact 6i5d:52. After
the closing of contact §5i8di38 relay F59 again
energizes, so that after closing contact 614f50
magnet Dib0 is also again influenced. Through
this interaction the characterizing switch is
brought into the rest position. The interaction
is repeated after each impulse train until the
digit sent out is different from the internal char-
acterizing digit, this occurring at the latest at
the sixth digit. If for example, the distinguish-
ing digit is an 8, no matter in which impulse
train out of the six impulse trains dialled it
cceurs the relay J89 can no longer heid up afier
the characterizing switch has reached contact 8
with its wiper diI1188, so that the charactsrizing
switch stays in this position. 'The connection is
then extended over connecting devices in the
main exchange. The desired subscriber is rung
by devices in the main exchange with which we
are not concerned. When he replies relay V&3
is maintained energized in series with the meter
SMIi corresponding to the calling subscriber,
which is connected through the switching device
of the main exchange, until the metering tak-
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ing place over the ¢ lead on the termination of
the call is completed. Relay Y50 which is held
energized during the metering prevents g prema-
ture release in the event of subscriber A replac-
ing his receiver during the metering.

When the calling subscriber replaces his re-
ceiver, since the feeding circuit over leads ¢ and
b is interrupted, relay P88 in the main exchange
and relay US! in the subsidiary exchange deen-
ergize. 'The latter relay by ‘opening contact
549u5{ disconnects relay F8{. The transitory
energizing of relay GE88 which then occurs is of
no significance. When the metering is completed,
relay Y50, which has held energized over the
c-lead, deenergizes so that relay HS5! is operated
over -contact 6{%y583. This relay by means of
contact 582h5i keeps the operating circuit for
magnet W5! in the subsidiary exchange and for
relay K58 in the main exchange broken until
the characterizing switch has reached the zero
position corresponding to the motion described
above under the control of relay P58 which was
energized over contact §21R5l. The ecircuit for
relay HS5{ is broken through the wiper @iIV50
leaving the contact ségment {—I1, so that the
relay releases and by closing contact 582h5!
closes the operating circuit passing over the
b-lead. In this circuit magnet W§i{ in the sub-
sidiary exchange and relay K86 in the main ex-
change are now again ensrgized so that the se-
lector DB58 and the switching device in' the
main exchange controlied by magnet D58 are
advanced synchronously: as described above in
the case of a subscriber calling. If during this
return to normal a subscriber of the subsidiary
exchange removes his receiver, as soon as the
selector DBED comes to the position to which
the calling subscriber’s line is connected, a new

seizure can take place, in which the correspond-

ing meter is correctly connected up, since the
switching device in the mein exchange and the
selector in the subsidiary exchange run synchro-
nously. If such a call does not cccur, relay H50
energizes over wiper dII58 when both switching
devices have reached position i (contact BT1TY50
is closed after each switching step) and brings
the switching device in the main exchange to rest
by opening contact 5927253, Relay X50 is de-
energized by the opening of contact §31250.
Selector DB5? in the subsidiary exchange is
now advanced alone by relays K58 and Y50 in
the main exchange, in that relay K58 now causes
the impulses for magnet W§! to be produced di-
rectly through relay YE&0, over contacts §9%5k58,
592150, and 670288 without the intermediate
switching of contact 594d58. - Magnet Wit is
influenced under the control of contact 58iy50
until the selector DB58 has been brought to posi-
tion 171. In this position the following circuit is
now set up: earth, battery (48 volts), resistance
Wi39, wiper dII5§ in position 4, contacts 573150,
574256, 566an58, 558¢50, lead a of the connecting
line, contact 525x8{, winding I of relay USI, con~

tacts 523¢50, B2{uB2, wiper af in position. i1,

relays L58, L54, 152, battery (12 volts), earth.
Relay 159 energizes together with the other
L-relays. . By the opening .of contact 539759 the
magnet W51 in the subsidiary exchange and also
relay K50 in the main exchange are disconnected.
Accordingly relay Y58 also remains deenergized
so that by the opening of contact 3Tiy5d relay
HE8 is deenergized. By the opening of contact
5737150 the potential connected to the ¢ lead of
the connecting line is cut off, so that now the
L-relays in the subsidiary exchange again deen-

7

ergize. Magnet W5{ is consequently again con-
nected to lead b of the connecting line over con-
tact 539150, 'The operating circuit for magnel
W54 and for relay K50 is again closed. Selector
DB58 thus executes one further step into the zero
position. Since, however, contact 882188 is like-
wise ¢losed again, magnet D58 is alsc influenced
again through contact 595k50, so that the switch-
ing device in the main exchange alsc steps into
the zero position. The switching device in the
subsidiary exchange and the switching device in
the main exchange thus make the last step into
the zero position together. Since in the zero
position the relays LS50, etc., energize again in
the charging circuit further advancement is pre-
vented. A new seizure of the connecting line
can now take place in each call direction.

'Incoming traffic

A seizure of the connecting line leading from
the main exchange to the subsidiary exchange by
a final selector of the main exchange over the
testing leads Cf, CB, etec., can only take place
when wiper dIII58 is in the zero position. If,
for example, subscriber A5 of the subsidiary ex-
change is desired, the final selector is set by nu-
merical impulses in any desired manner, in such
a way that it can test on lead .¢5. Relay An59 is
energized in the main exchange over this testing
lead: By closing contact 569an50 relay Antd
locks up independently of wiper dIXI§8 in a cir-
cuit passing over the testing lead ¢5. The calling
circuit is opened at contact 568an58 so that the
Li-relays release in the subsidiary exchange and
thus the connecting line is prevented from being
seized by the subsidiary exchange. By the clos-
ing of confact 5391580 magnet W5l . in the suh-
sidiary exchange is connected to the b lead of
the connecting line, so that as in the case of a
call proceeding from the subsidiary exchange,
the operating  circuit for magnet W5 in the
subsidiary exchange and relay K88 in the main
exchange, which passes over the b-lead, is com-
pleted. The selector DB5@ in the subsidiary ex-
change and the switching device operated by
magnet ‘D5 in the main exchange are now ad-
vanced synchronously, as has been described in
the case of outgoing traffic, until wiper dI50 of
the switching device in the main exchange

reaches the testing lead cb seized by the final ¢

selector. At this moment relay C50 which is con-
nected to wiper dI58 over contact 5T2anb@ is
energized.. By the opening of contact §57c58 the
operating circuit for the magnet, which is com-
pleted over the b-lead, is broken and by the clos-
ing of contacts 556c50 and 558c58 the speaking
leads of the connecting line are switched over on
to the speaking leads seized by the final selector.
Relay Anb59 is connected in a new locking circuit.
The desired subscriber is now rung in the known
manner from the final selector. When he replies
the ringing current is cut off in the final selector
in the known way, whereupon relay UB! is ener-
gized over the speaking leads and the potential
applied in the final selector, and by closing con-
tact 549ubl operates relay F5i. The latter relay
by closing contact 531{75f also switches through
the b-lead in the subsidiary exchange. The de-
sired subscriber is now connected. directly to the

final selector just as is a normal individual sub- 7

scriber,

At the end of the conversation the testing lead
c5 seized by the final selector is cut off, so that
relay C50 deenergizes and by opening contact
567c58 deenergizes relay ‘Anb0. By the opening
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5 be advanced to the normal position.

5 7 the characterizing switch

8

of contacts 556286 and 558¢58 relay US! in the
subsidiary exchange is deenergized and by open-
ing contact 545uB! deenergizes relay F51 also.
By the closing of contact 53875( the operating
circuit completed over the b-lead is again closed,
and the selector of the subsidiary exchange is
brought back to the normal position together
with the switching device in the main exchange,
as described in the case of outgoing traffic.

Internal calls-

When subscriber Al of the subsidiary exchange
removes his receiver for the purpose of setting
up an internal call, selector DB58 in the sub-
sidiary exchange is set on the line of the calling
subscriber under the control of the main ex-
change, in the same way as for the case of an
outgoing call, so that after reaching the calling
subseriber’s position the switching device in the
main exchange which is moved synchronously
with the selector in the subsidiary exchange,
connects up the meter SM{ corresponding to the
calling subscriber, over wiper dII58. In order
now to be able to reach subscriber A5 who is con-
nected to the same subsidiary exchange, the cali-
ing subscriber must dial the complete number
of this subscriber. In the present embodiment
this number is taken to be 2419575.

As described above, relay J50 is energized after
the energizing of testing relay P50 in the main
exchange. While the impulses are being trans-
mitted it is held energized over contact 599v38
of relay V58 which is operated during the dialling.

When subscriber Al dials the first digit 2
the magnet Di60 of the characterizing switch is
operated twice, so that the wiper of the char-
acterizing switch moves on to the second con-
tact. In this contact position relay J50 is held
energized in the same way as in the case of
outgoing calls, and also relay HS1 is operated
(winding I). The latter relay locks up over con-
tact 818aB!. By the closing of contact 62{n51
relay F59 is operated and by interaction with
magnet DiB0 causes the characterizing switeh to
Before
reaching the rest position relay H52 is operated
in position ! over wiper diI58 (earth, wiper
diI5d in position 11, contacts 536u58, 635h55,
624753, relay H52, battery, earth). This relay
locks up in the circuit: earth, battery, relay H52,
contacts 825152, 63850, 638e58, earth. On
reaching the normal position relay UB0 is in-
fluenced over contacts 644252 and 6451538, and
locks up over contact 641{450. The different dig-

5 its of the calling number 4, 1, 9, and 5 now oper-

ate successively on the characterizing switch and
cause relays H53-—H56 to be energized in posi-
tion #{ after each return of the switching device
(wiper di1I88) to the normal pesition. The char-
acterizing switech is thus brought back to the
nermal position after setting by each digit so
long as this digit is not a critical one and is then
in a position to be set again by the following
impulse train. On dialling the penultimate digit
(wiper diITI58)
reaches the Tth contact over which, since con-
tacts 682153, 684n56 are closed, relay Z58 is op-
erated and by opening contact 565250 causes a
release of the connecting devices in the main
exchange. Relay Z50 is held operated over its
winding T over contacts 587256 and 582y58. In
the energizing circuit of winding I of relay ZB8
relay HEI is also influenced through its winding
I and by operating relay F58 over contact 621451
causes the characterizing switch to return to
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normal, the magnet Di50 being controlled over
contacts 614756 and 6161751. On the termina-
tion of this impulse train relay J58 releases and
cannot be energized after the characterizing
switch has returned to the normal position, since
the earth is disconnected at contact 612258, It
should be noticed that before the release of re-
lay J50 relay E58 was operated and locked up
over its contact 589e¢59 independently of contact
591i50. At contact 583e50 the earth which is con-
nected over the choke coil Dr52 to the b lead
during dialling is disconnected so that the loop
completed over the connecting line and leading
to the calling subsecriber is cut off. Relay US{
in the subsidiary exchange is thus caused to
deenergize. Since relay F51 is energized, relay
Gi8 is operated over contact 558u5! and con-
nects earth directly to the a lead of the con-
necting line, over contact 527¢50, so that the
relay P50, which was transitorily deenergized by
the disconnection of earth over the choke coil
Drb2, again energizes. Relay Y58 which is in-
fluenced over contact 596»50 remains energized
during the short interruption. Moreover, by the
closing of contacts 524¢58 and 535¢50 a local
circuit is completed over the loop of the calling
subscriber for magnet W52 of the auxiliary se-
lector LW50 in the subsidiary exchange. This
selector thus makes one switching step but this
is of no importance because no subscriber is con-
nected to contact I. When the subscriber dials
the Jast digit (5) the magnet W52 of the aux-
iliary selector LW5H8 is operated directly and
the selector is thus set on the desired subscriber’s
(A5) line.
543wB2, relay V5! is operated, since contact
54{w52 (I—IT) was closed on the first switch-
ing step of the auxiliary selector Lw58, and
holds up during the impulse train. At the end
of the impulse train relay V5 deenergizes, so
that now relay X5! energizes over contact 552051
and contact 554w52 (2—11) which was closed
after the second switching step. The line of
the desired subscriber is now connected to the
a and b leads of the connecting line by the clos-
ing of contacts 526x5{ and 533x51. Through
the previous energizing of relay ES0 in the main
exchange the ringing machine is set in operation
over contact 64080, which connects ringing cur-
rent to the b lead leading to the subsidiary ex-
change, every three seconds over contact 53558
so that the bell of the desired subscriber is op-
erated.

If the desired subscriber does not reply and
the calling subscriber therefore replaces his re-
ceiver, the magnet W52 is deenergized and con-
sequently alse relay F51 by the opening of con-
tact 542w52. By means of contacts 529/5! and
528051 the magnet W52 rotates the selector back
into the normal position with the interaction of
relay VB, After the closing of contact 548w52
(—IT) in the normal position, the operating
circuit for magnet W5{ passing over the b lead
is again closed, so that, as in the case of the re-
lease of outgoing calls, selector DB59 and the
switching device in the main exchange operated
by magnet D58 are released in the manner de-
scribed. If the called subscriber replies relay
UH2 in the subsidiary exchange and relay K50 in
the main exchange energize in series. Contact
571%50 transmits a metering impulse to the meter
SM{ of the calling subscriber, whilst by the open-
ing of contact 595k58 relay ES50 is deenergized
and the ringing current is thus cut off. After the
opening of contact 584e50 relay K50 holds up

During the first release of contact °°
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over contacts 586250 and 585k50 until relay G50
has deenergized by the opening of contact 547152
in the subsidiary exchange and hence the direct
earth is disconnected from the a lead at contact
527g50. Relays K50 and P50 deenergize, but only
transitorily in the case of P30. As soon as con-
tact 519%50 has connected earth to the b lead
over the choke coil Dr52, relay P59 again ener-
gizes so that a release of the call is prevented.
Contacts 522152 and 53Tu52 in the subsidiary ex-
change maintain the calling and called subscrib-
ers -connected in parallel, both subscribers ob-
taining their feeding current over relay P50 and
the choke coil Dr52 in the main exchange.

The release of the connection only occurs when
both subscribers have replaced their receivers, for
then in this case relay P50 deenergizes, so that
relay Y50 is also deenergized by the opening of
contact 596050, and closes the operating circuit
for magnet W51 in the subsidiary exchange again
at contact 58Iy50. 'Thus selector DBS0 is
switched into the normal position synchronously
with the switching device operated by magnet
D50 in the main exchange, in the manner already
described.

During the return motion a fresh seizure from
the subsidiary exchange is possible, whilst a
seizure from the main exchange is prevented so
long as the switching device operated by magnet
D50 is away from the normal position. The re-
lease of the auxiliary selector LW50 has already
been described for the case in which the desired
subscriber does not reply. It takes place after
the deenergizing of relay F51 in the circuit: earth,
contacts 529751, 528051 (control contact), mag-
net W52, battery, earth.

Special circuits

If selector DB50 in the subsidiary exchange is
displaced from the zero position by hand the L~
relays deenergize so that the operating circuit is
closed over contact 539150 for magnet W5I in
the subsidiary exchange and for relay K58 in the
main exchange. By the closing of contact
59550 in the main exchange magnet D58 is op-
erated and the switching device is thus advanced
one step. Both switching devices are now re-
turned to the zero position in the known way.
During this return motion seizing cannot take
place since relay X80 has not been energized so
that the testing circuit is not prepared at con-
tact 575x50.

If the auxiliary selector LWS0 is displaced from
the zero position by hand, relay Vol energizes
over contact 540w52 (I—I17) and connects mag-
net W52 in a local circuit over contacts 529751
and 528051 which is alternately broken and closed
by relay Vb5l.

If the switching device in the main exchange
operated by magnet D50 is displaced from the
normal position by hand, the L-relays in the sub-
sidiary exchange are deenergized and connect
magnet W51 to the b-lead, so that again selector
DB50 and the switching device operated by mag-
net D50 in the main exchange are brought to the
zero position. In this case also seizure from the
subsidiary exchange during the return motion is
not possible.

If the characterizing switch is displaced from
the normal position by hand, relay H5{ energizes
over wiper diIV50 and advances this into the nor-
mal position by means of relay F50 energized over
contact 621k51 by interaction with the charac-
terizing switch magnet Dib0.

Hach seizure is indicated at the main exchange

9

by a seizing lamp L. Each seizure can also be re-
corded by the connection of a recording device.
If it is desired to record incoming and outgoing
seizures separately the contacts 630250 and
632an50 are connected to separate recording de-
vices.

What is claimed is:

1. In an automatic telephone system, a main
exchange and a sub-exchange connected by a
trunk line, a register switch in said main ex-
change for determining when a call originated
by a sub-exchange subscriber is to be routed back
to the sub-exchange, means for operating said
register switch from normal position each time a
series of impulses is transmitted over said trunk
line from the sub-exchange in response to a sub-
exchange subscriber making a call to another
subscriber’s line, and means for automatically re-
storing said register switch to normal position
after each series of impulses which do not deter-
mine that the call is to be routed back to the sub-
exchange.

2. In an automatic telephone system as claimed
in claim 1 including registering means associated
with said register switch, and means for operat-
ing said registering means during each release of
said register switch to register the value of each
transmitted series of impulses.

3. In an automatic system as claimed in claim
1 including means for preventing the automatic
restoration of said register switch in response to
the receipt of the series of impulses which deter-
mines that the call is to be routed back to the
sub-exchange.

4. In an automatic telephone system as claimed
in claim 1 including discriminating means op-
erated in accordance with the different positions
said register switch has been operated to for en-
abling the call to be routed back to the sub-ex-
change.

5. In an automatic telephone system as claimed
in claim 1 including switching means operated in

accordance with the positions said register switch .

has been operated to for enabling the call to be
routed to the sub-exchange, and a final selector
in the sub-exchange thereafter operated in ac-
cordance with a subsequent series of impulses to
complete the call to a called sub-exchange sub-
scriber’s line.

6. In an automatic telephone system as claimed
in claim 1 including switching means operated in
accordance with the positions said register switch
has been operated to for enabling the call to be
routed to the sub-exchange, a final selector in the
sub-exchange thereafter cperated in accordance
with a subsequent series of impulses to complete
the call to a called sub-exchange subscriber’s line,
and an impulsing relay in the main exchange for
controlling the operation of both said register
switch and said final selector in accordance with
the series of impulses transmitted over said trunk
line. :

7. In an automatic telephone system as claimed
in claim 1 including a second trunk line connect-
ing said exchanges, a switching means operated
in accordance with the positions said register
switch has been operated to for enabling the call
to be routed back to the sub-exchange -over said
second trunk line, and a final selector in the sub-
exchange thereafter operated over said second
trunk line in accordance with a subsequent series
of impulses to complete the call to a called sub-
exchange subscriber’s line.

EDUARD WOCHINGER.
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