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- which h‘igh 'valued cennectlens are alWays ex-

7 Claims.

In automatic telephone mstallatlens with a

number of exchanges and in particular in private
exchanges, it is often required to extend all high-
valued connections with other telephone systenis,

1. e. exchange connections, over g particular ex- .

change which is the main exchange. High-valued

connections to and from subscribers of the other =

exchanges (sub-exchanges) must therefore be set

up over connecting arrangements of at least two

exchanges.

If subscribers with different traffic facﬂmes are
connected to these installations, e. g. private ex-
change stations and house telephone stations,
and if moreover it is to be possible to set up re-
vertive connections, then in setting up high-
valued connections to and from subscribers of
the sub-exchange considerable difficulties are ex-
perienced in testing the traffic facilities of the
subscriber for the outgoing and incoming con-
nections.

subscriber’s exchange, or in another exchange

over which the high valued-connectlens emend
according to the traffic direction.

It has already been proposed in such telephone >
systems to determine the traffic facilities of the

10

tended over a main exchange, so that for testing
the traffic facilities of the subscriber in the sub-
exchange and for carrying out a revertive con-
nection in the main exchange under the control
of a subscriber of the sub-exchange the consid-
erable complication due to different connecting

apparatus, in particular, the provision of special

wipers, is avoided. To obtain this result, dis-
criminators  are provided in an exXchange at -

- which, for high~valued connections junction lines

15

to other systems, e. g. to a public exchange, are
not completed for use, which diseriminators con-
trol smtch means, when a high-valued connec- .

tion is set up, for determining the traffic facili-
ties of a subscriber of the exchange and, when

- revertive connections asre set up, control switch

During the setting up of a connection 20
reveriive switching is carried out in the calling _'

means in another exchange under the control of
the marking operation by means of the revert-
ively calling subscriber which bring about a re-

~vertive connection at the other exchange.

subscriber of a sub-exchange according to the '

traffic direction of the existing high-~valued con-
nection either in the sub-exchange or in the main
exchange.

The determination of the traffic fa-

-30

cilifies is performed for out-going connections by

-means of the discriminator in the sub-exchange
and for incoming connections by means of g
speclal selector connected in the main exchange

In the talking connection and provided specially .

for this purpose, When a subscriber of the sub-

exchange initiates a reverfive connection and if

the required subscriber is connected to the main
exXchange, then the impulse for carrying out the
reveriive connection in the main exchange is

situated in the sub-exchange in the revertive
path. Kconomically, this is only possible when
cetween the main and sub-exchanges only one

cross connhecting line is present since, when there
are several cross connecting lines, the transmis-
sion cf the enquiry impulse over a cross connect-

ing line connected in the exchange connection
reguires a considerable complication of the con-

necting path and arra.ngements of the sub-ex-
change.

The present invention has as its obJect the
simplification of telephone systems with a num-
ber of exchanges and automatic operation whose

40
given by means of a numerical impulse receiver -

50

Since a single discriminator may control 'the'
testing of the traffic facilities and the control of
the revertive connected station it is not necessary

to provide the connecting apparatus of the ex-

change with extra wipers over and above those
which are necessary for setting up and maintain-
ing the connection. Testing operations and re-
moval of disturbances can be rapidly performed

since the switching cperations in question are
always controlled from one sta tion by the dls_

criminator.
- The drawings shmv mese cennectmg and con-
trol arrangements of a private telephone system,.
consisting of a main exchange HZ and an unsu-
pervised sub-exchange UZ, which are neeesse,ry-

. for the understanding of the mventlon |

By revertive enquiry connection is meant a
connection set up by & subscriber who is already
in an established connection and desires to hold
the established connection and revert the call

to another subscriber for the purpose of making
an equiry, after which the enquiry connection is |

released and the original connection reestab-— |
lished to report the result of the enquiry, 8
- In Pigures 1, 2 and 3 arrangements for the

sub-exchange UZ are shown and in Figures 4
~and 5 arrangements for the main exchange HZ.

Before the  individual ‘connections are ex-
plained the general features of the mst.:.,lle,tlons .

will ke Indicated.

In the main exchange HY the two-way ex-

' change lines AL are termmeted The main and
- sub-exchanges are connected by a number of

| subscnbers have different traffic facilities and in 55 junctions (VL) over which the exchange trafﬂc
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of the private exchange subscriber with the sub-
exchange the local traffic between subscribers
connected to the varicus exchanges and also re-
vertive conversations take place.

Fach junction is associated in the sub-ex-
change with the discriminator which, when ex-
change and revertive connections are set up is

b { |

positioned by means of the numerical impulses.

It prevents exchange connections fo and from lo-
cal stations of the sub-exchange which are not

10

permissible, and determines the revertive switch-

ing station to which ilhe reqmred subscriber 1s
connected when setting up a revertive connec-
tion under the control of the exchange over
which the enquiry connection must extend. If
g subscriber of the sub-exchange sets up a local
connection to the subscriber of the main ex-
change, the discriminator is positioned by means
of numerical impulses but performs no switching
operations. In local connections from the main
to sub-exchanges the diseriminator is not posi-
tioned by means of the numerical impulses.

In the embodiment shown in each of the two
exchanges HZ and MZ pre-selectors and final
gelectors are used. In one exchange and also in
both exchanges, one or more group selectors or
finder switches can be used in place of pre-
selectors and also primary and secondary line
finders instead of simple pre-selectors. The se-
lector equipment of the exchanges is not related
to the subject of the 1nventmn -

I. Setlting up of an exchange connectzen by the
subseriber TnN1 of the sub-exchange

"The calling subscriber TaN{ is connected by
means of the selector NVW /I associated with his
line and a further selector NLWI{ with a free
junction to the main exchange HZ. In the
seizing circuit: -, test relay, not shown, in the

first selector NLWI, wiper i, contact 2, conductor

3, relay CIl, contacts 4k, 5ph, 6%, resistance 17,
—. relay Cl operates with a delay in view of the
shet't circuit by contact 8cl and resistance 9 so
that before the operation of its contact the talk-
ing conductors are switched through in the final
selector NLLWI and the feeding bridge relay A2
of the seized access means to the junction line
operated in the microphone feeding circuit. At
contact 10a2 relay I2 is connected. Contact 11a?2
in the access means to the conductor 1b to the
junction VI is closed so that after the operation
of relay Cl and opening of contacts t2ci, 13ci
as well as the closing of contacts 14cl, 15¢{| minus
is connected to both conductors fa and 1b of the
junction VL. At contact 58cl the circuit for the
rotarv macnet DML of the junction VL is pre-
pared in the discriminator associated with the
sub-exchange UZ.

Over the conductor b the seizing impulse is
transmitted to the main exchange: —, relay
D72, contacts (1a?, 15¢ci, conductor 1D, contacts
18w3. 17c8, relay I3, 4. The relay I3 by open-
ing erntact 18743 cuards the junction VL against
seizine over the selector of the main exchange,
1t connects the relay V4; -+, contacts 183, {9n,
2ha3, relay V4, resistance 21, At contact

——
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22704 relay B (winding I) is connected. At con-

tact 210 the circuit extending over contact 283
for the relay Xt is closed. The contact (48D
in series with the contact {14743 is opened in the
seizing circuit. Simultaneously relay P3 is also
operated: -, in the final selector W2 associated
with the junction, contacts not shown in this
selector, contacts 23v4, 2583, relay P3, contact
26c3, —. At contact 28p3, the relay P3 locks up

70

75

B, contact 2T1v, 5552, §6m2,
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independently of contact 23v4 and 2%s3 in a cir-
cuit which is dependent on the contacts in the
final selector L'W2 not shown. At contact 30p3
and 3ip3 the talking conductors to the final
selector LW2 over which the numerical impulses
are also transmitted are switched through.

The impulse receiver of the final selector LW2
not shown which bridged the talking conductors
operates in the circuit over contacts 30p3, 94ul,
choke Drb, contacts 46i3, 9%« !, 31p3 and carries
out the known switching operations which make
possible the setting of the final selector by means
of numerical impulses. The relay Phl is con-
nected: -+, contacts 32p3, 33cd4, 34v4, relay
PHI, —. At contact 35pht one conductor of the
access means to a junction lihe VL from the
final selector of the main exchange HZ is opened
and at contact 36phl a circuit is closed over the
conductor fa over the junction VL: -+, confact
36phi, relay M3, contact 37r1 or 27004, conductor
la, contacts 38w2, 39wi, Ild4cl, relay M2, .
Both relays M3 in the main exchange and M2
in the sub-exchange operate,

In the main exchange relay S3 is connected:
. contacts 40phi, 41m3, relay S3, At con-
tact 42s3 it locks up dependent on contaet 430D,
The closing of contact 84s3 in series with the
choke Dr5 is without significance since contact
457 is opened. |

In the sub-exchange UZ relay M2 has com-
pleted at contact 4Tm2 the energising circuit for
relay K prepared at contact 48cl and extending
over relay Cl and the test relay of the final se-
lector NLWI. Relay K locks up at contact 4S8k,
opens the original energising circuit for relay Cl
at contact 4% and by closing contact 58k pre-
pares the short circuit of the relay CI which
comes into effect on the release of the connection
when contacts 51a2 and 52m?2 are closed con-
tinuously. For the time bemg contacts bHi1a2
and 52m?2 are opened.

Relay M2 also connects relay E: —, rotary
magnet DML, control relay V, principal contact
of the discriminator 53%kml, winding I of relay
4. Only relay E

operates. It closes contact 57e in the energising

circuit tor rotary magnet DML still open at con-

tact 61:2.

The calling  subscriber TnNI transmits the
marking digit, for example “0,” for impulse trains
corresponding to the exchange connection (10
impulses). These impulses are effective on the
relay A2 which by means of contact 10a2 con-
trols the impulse repeating relay 12 and by means
of the contact {la2 transmits the impulses to the
impulsing relay I3 in the main exchange HZ.
The relay I3 by means of its contact 46i3 trans-
mits the impulses to the impulsing relay, not
shown, in the final selector LW2 which is thus
stepped up to the fourth bank. The further
switching operations in the main exchange are
explained later. -

In the sub-exchange relay 12 on each release
closes the circuit for rotary magnet DML: -,
contacts 58cl, 5Te, 59vi, 60z, 61i2, control relay
V, rotary magnet DML, —. - The control relay V
is energised and maintains its armatures oper-
ated during the impulse train. At contact 271
it opens the energising circuit over the winding I
of relay E and at contact 62v closes a holding
cirecuit over winding II of this relay. On the

first rotary step of the discriminator the off-

normal contact 53%km il is opened and the off-

normal contact 54%km|l closed. The relay E has
opened contacts 63¢, 64e, 65¢ and therefore dur-
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ing the positioning of the selector over the wipers.

MIL/H, ML/V and ML/A switching operations

cannot be performed. On the first release of

relay A2 relay V2 is connected: 4, contacts 66cl,
61a, relay V2, —.
opened and contacts 1002, Tiv2 closed.

At the end of the impulse transmission and

The contacts 6802, 6802 are

- lays in the final selector LW2 bridging the ta,lk;-.'

ing conductors restore and bring about the re-
lease of the final selector - By means of the con-

trol arrangements - is thus disconnected from
the holding relay P3 so that the contacts 30133-

. _and 3193 are opened

when contacts 61i2 and €T1a2 are maintained

open relays V, V2 and E restore. Over the dis-
criminators set corresponding to the marking

digit for exchange connections, the traffic fa-

cilities of the calling subscriber are now deter-

10

In bridge between the conductors extendmg to
the exchange selector AW the choke Drj% is now
The- exchange se-
lector AW selects a free outgoing exchange line

connected over contact 46i3.

- AL, The bridge relay S4 is energised in the cir-

mined. For this purpose over the wiper MIL./A

relay S2 is connected: 4, contacts T2c¢l, 65e,
wiper MIL/4A, contact 13, relay S2, —. Relay S2
locks up at contact 1452 independently of contact
6%¢, wiper ML/A and contact 13, until the re-

15

lease of the connection, and at contacts THs2

and 76s2 it opens the short circuit for windings
L and IT of the difference relay X2 in series with

20

- relay A2 and further opens the contact T7s2 in

the seizing conductor $8 which can only be
reached over the final selector HLWI, with

which only the group of subscribers (local sta-

tions) which are not authorized for exchange
connections are assoclated The effect of con-
tact T1s2 is explained later. - |

The energising of relay S2 results in the im-
mediate setting of the discriminator to its nor-

- mal position. The circuit for the magnet DML

and the control relay V is completed: —, magnet
DML, relay V, off-normal contact 38kmi, con-
tacts 18e, 192, 80n, 81s2, 4. The discriminator
- steps on by one step. Over the contact 82dmi
relay E (winding II) is energised and at contact
18e opens the circuit for thes driving magnet

DML and the control relay V. The rotary mag-

cuit extending over the choke D75 and brings
about the known switching operations necessary
for the further setting up of the exchange con-
nection. - The dﬁerence rela,y X4 is ‘not ener-
gised.

By means of the contact 453 the 1mpulses
transmitted for the calling subscrlber and serv-
ing to set the selector in the public exchange are
repeated to the impulse repeating relay S4 which
transmits these impulses to the impulse receiv-
ing apparatus in the selectors of the pubhc ex=-.

- change.

25
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net restores more quickly than the control re-
lay and disconnects the winding II of relay E.

This interaction between the magnet DML and
the relay © continues until the discriminator has

- reached the normal position In this position the

off-normal contact 54km! is opened and the en-
ergising circuits for DML and V can no longer be

closed. Also on the release of relay V further
closing of the circuit for magnet DML is not pos-
sible over the off-normal contact 53km 1 since the
contacts 83z,
tact 27{v are opened.

In the main exchange after the settmg of the
- final selector by means of the impulse train cor-
responding to the marking digit for exchange
connection over a contact of the final selector,
e. g. over bank -contact or as shown over a bank

contact of the selecting group on to which the

final selector automatically rotates, the relay Ul

is energised: -, test relay P4, wiper 84 and con-
tact 89 of the final selector LW2, contact 8%el,

winding I of relay Ul, —. Parallel to winding I
‘the resistance 88 is connected over the contact
87ul.
ergise,
lay Ef:
I, —.
up over winding II of relays El and Ul:

tacts 82kt, Siel, winding II of relay Ef,
contact 93y3, winding II of relay U{, —.
tacts 94ut and 95uil the conductors extending to
the final selector LW2 are disconnected from the
junction VL. The latter is connected over con-
tacts 96wl and 9Tul with the conductors which

It closes a circuit over winding I of re-
-+, contacts 85w3, 90ul, relay El, winding

— and

extend to the exchange selector AW. As the ex-

change selector instead of distributors finder
switches can also be used.

On the opening of contacts 84ul, 95uf the re- 73 relays do not remain energlsed smce on the clos- o

55s2 and H‘)Bh in series mth con- .

At con- |

- calling subscriber to the -access means of the
- Junction are marked. -
80

The relay Ul operates and is slow-to-en-

At contact 8lef a holding circuit is set
+, con- -

70

At the end of the connecmo*l the release of the
connecting arrangements in the private ex-
change system (HZ, UZ) is performed in the
ustial manner when the’ subscrlber TnNI hangs

“up his receiver and causes the feedmg brldge to B
‘restore. - . S

IT. The subscmber TnHI mztzates an e:rchange'

connectzon - |
In addltmn to the subscrlbers (such as’ TnNE)'

guthorized for exchange- connections subscrib- -
ers are included in the sub-exchange UZ who - o
may only set up connections with subscribers of |
the private system. The subscx iber TnI—I! repre-' o
sents such a local station. - - - |

It is assumed that the prwate statlons and the

local stations do not use the same numerical im-

-pulse receiver but that for each subscriber group ..

a selector group (NLW for private stations, HLW .
for local stations) is provided. It is understood: S

- that both groups. of subscribers have access t0

the same numerical impulse receivers and de--
pendent on the equipment of the subscribers

circuit in the exchange the traﬂic fac111t1es of the

‘When the subscriber TnHI ma,kes a call the'-"'

preselector HVW!{ seizes a free ﬁnal selector

HLWI which is positioned by means of numerical

impulse trains corfeSpondmg to the marking dig-
its for connections over main exchange HZ a,nd.
thereupon seizes a free junction VL. — =

The seizing circuit does not extend over the .,
seizing conductor 3. connected only to the final

“selectors NLW and RLW, but over the specml -

seizing conductor 98 and the contact 1752 in this
conductor.

in section I are carried out. On the selectmn of

the marking digit for exchange connections the f‘
relay S2 is energised over the wiper ML/A and
~opens the contact 1752 in the seizing circuit. - The .
relay Ci and the test relay.in the final selector
The connection -~
- of the junction of the subscriber TnH{ with the
trunk is disconfinued. The final selector is re-
leased. The discriminator in the sub-exchange_ o
UZ has thus pravented the setting up of an ex- o
change connection by means of a. subscnber-_:_ o

HIL/WI in series with it restore.

TnHI who is not authorised to do so. .
By the opening of contacts. f4cl, 15¢el, the cu'- ~
cuit over the rela,ys I3 and M2 18 opened Thege -

The switching operations described
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ing of contacts 12¢l, 13ci the necessary negative
potential is not connected to the conductors la
and {b in the sub-exchange. The relays I3 and

M3 restore the arrangement in the main ex-
change to its normal condition. 5

IT1. Setting up of a revertive _connection by the
subscriber TnNl1 'connected in the outgoing
tr'zmk | -

Each junction VL is provided in sub-exchange 10

with two revertive switching points RUI and
RU2. The first (RUI) serves for connecting the
- revertive line RL on initiation of an enquiry
during an incoming exchange connection, and
the second (RU2) for connecting the enquiry
line on initiation of an enquiry during an out-
going exchange connection. As revertive switch-
ing relay groups, relays Yl and Z are used for
incoming exchange connections which are con-
trolled by relay X{ and on outgoing exchange
connections the relays Y2, Z Whlch are controlled
by the relay X2.

Since the subscriber TnNi is in an outgoing
exchange connection the circuits of relays Y2
and Z are prepared at the contacts 100m2, iGis2
and {06ph.

For initiating a revertive connection the sub-
ceriber TnN1 momentarily presses the enquiry
key R'T1 at his apparatus. Thus the subscribers
loop is earthed. The differential relay X2 trans-
mitting the revertive impulse, which is in series
with relay A2 operates and completes the ener-
gising circuit for relay ¥Y2: -, contacts 100m2,
(61s2, 10222, 103xi, 104z, {G65wi, {06ph, relay
- Y2, Contact 18772 is closed. Relay Z can
however not operate since its winding I is short-
circuited over the contacts 10222 and 103zf.
Contact  {fa2 is short-circuited over contact
18842. Thus the impulses serving to determine
the traffic direction of the revertlve connection 4°

(sub-eXxchange or main exchange) are prevented
from operating arrangements in main exchange.
By the opening of contacts 10972, {{9y2 and the
closing of contacts 111y2 and 1i2y2 the talking
~conductors from the final selector NLWI{ are
switched over at the revertive switching station
RU? to the revertive path RL. -

- The subscriber releases his revertive enquiry
key RTI. The relay X2 restores. The contact
16222 is opened. The short circuit for winding
- I of relay Z is removed. Relay Z operates and
- opens contact 1042 and closes contact {13z.
Both windings I and II of the relay Z are now
connected in series. Paralle] to winding II of
relay Z the relay Y2 is connecied over contacts
(86ph, 105w, {1422, (0321. |

Choke Dr3 is connected over contacts 11572,
itez, 11Twi in shunt across the talking conduc-
tors of the revertive enquiry line RI. The pre-
selector RVW on this line in the local network
hunts for a free final selector RLW.

A contact 1192 a further circuit is prepared
for the rotary magnet DML of the discriminator
and at contact 832 relay E is connected: —, mag-
net DML, relay V, contact 53kmi, winding I of
relay E, contacts 21{v, 83z, 80%, 81s2, +. Magnet
DML and relay V do not operate. At contact
i{8e the circuit for rota,ry magnet DML is fur-
ther prepared. |

The first numerical impulse train transmitted
bv the enquiring subscriber serves to mark the
exchange to which the required subscriber is to
be connected. The impulses of this train are
transmitted by means of the contact 11572 of
the impulsing relay in the 1mpulse receiver of the 75
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832, 62v, relay E, winding II, —.
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revertive enquiry path. Those impulse trains
which serve to determine only the traffic direc-
tion are suppressed in the final selector RLW
the position of which is not adjusted thereby.
If the revertive enquiry path . extends over a

- group selector to which, for example, c1r0sSs con-

nections to other sub-exchanges which can be

reached directly are connected, then by means

of these numerical impulse trains the first group
selector is positioned and corresponding to the
number of effective impulses over a free final se-
lector RLW, a cross connection outgoing to an-

other sub-exchange or on selection of the mark-

ing digit of the main exchange a free contact is
seized.

By means of the impulses of the ﬁrst impulse
train sent out from the subscriber for the pur-
pose of setting up a revertive enquiry connection
the discriminator is also positioned since on each
release of the relay I2 the circuit of the magnet
DML is -completed: 4, contacts 1192, [18e, 61i2,
relay V, rotary magnet DML, —.

During the positioning of the discriminator

- the contact 2T71v is open, but relay E remains

energised in the circuit: 4, contacts 81s2, 80~,
Thus the relay
is prevented from energising over the wipers of
the discriminator during the positioning opera-
tion at the end of the first impulse train since

relays A2 and I2 remain energ1sed and relays V

and E restore.

The discriminator dlfferentmtes between dif-
ferent impulse trains received and thus deter-
mines whether the revertive connection is to be
set- Uup over the revertive enquiry switch (RU2)
in the sub-exXchange or over g revertive enqmry

switch in the main exchange.

If the required subscriber is connected to the
sub-exchange of the revertively calling subscrib-

er or any - sub-exchange which can be reached

chrectly over the revertive enquiry line and a
group selector, then after a corresponding im-

pulse train comes into effect a wiper ML/V con-
- trolling the setting up of the revertive enquiry
connection is set on a free contact. A switching -
operation is not initiated in this case.

- I, on the other-hand, impulse trains corre-
sponding to the marking digits of the main ex-
change are effective, the revertive enquiry switch-

ing in the sub-exchange is discontinued, and

revertive enquiry switching operations are car-
ried out in the main exchange. For this purpose,
the relay W1 is used with the relay W2 con-
trolled by this relay.

Relay Wl is energised: -, contacts 20z, 64e,
wiper ML/V, contact 121, winding I of relay W,
—, and closes the contact 122wi in the circuit of
the revertive enquiry switch relay group parallel

to contact 107y2 and thus ensures that relay Z

is maintained energised. At contact (05wl it
cisconnects relay Y2 and locks up over contact
123wl and winding II in a holding circuit: -+,
contacts (00m2, 101s2, 122wi, relay Z, winding I,
contacts 103xf, (14x2, 123w, relay Wi winding
11, — -

Rela,y Y2 restores At contacts flly2, 112y2
it disconnects revertive enquiry line RL and at
centacts 10972 and 110y2 connects the revertively
calling subscriber TnNI with the junction VL
again. By the opening of contact 18872 the

short mrcmt for the impulse contact llaz is re-
moved.

At contact [1Tw] the direct.current brldge be-

tween the talking conductors of the revertive

enquiry line RL is opened. The. connecting ap-
paratus of the enquiry path is released.
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- Thus the switching operation resultine when
a connection is set up at the revertive enquiry
position RU2 in the sub-exchange is released.

For carrying out the revertive enquiry con-
nection in the main, exchange the circuit exist-
- Ing over the conductor e of the junction VL is
momentarily broken. This interruption takes
Dlace at contact 3%wi. At contact Iadwl

ing through of the conductor ia is prepared.

- On the cpening of contact 39wi the relay M3
restores in the main exchange and connects relay
X3 controlling the revertive enquiry switch relay
group Y3, Zl: -, contacts 43b, 6§2s3, 124el,
12913, relay X3, —. Relay X3 clases energising
cucmts or rﬂlays P3 and Y3: — , contact 26c¢3,

?

the -
further closing of this circuit and hence switch-
10

19

- relay P3, contacts 272zf, 273x3, 2.ru4 -+, in final

selector LW2 and -+, contacts EEBb 128333 I293!
relay Y3, —

Relay P3 at contact 28p3 lcsc S up and aLtv con-
tacts 38p3, 3ip3 switches through the conduc-
tors of the final selec¢tor LW?2 and at contact
3213 connects relay PHI.

The relay Y3 closes the contact l27y3
reiay 4l however cannot operate sinice its wind-
ing I is short circuited at contact 12823.
tact 93y2, the holdirg circuit extending over
winding II of relay Ul is opened. Since relay
Ul restores, the exchange line is disconnected at
contacts 88u1, 871! and connects the final selec-
tor LW2, by closmg contacts %4ui, 95ul, to the

junction VI. The exchange connectlon is thus

maintained since the choke D76 is connected over

contact 13078 between the talking conductors ex-

tending to the exchange selector AW,

When, in the subexchange, the slow-to-operate
relay W2 connected by relay Wi has energised,
contact 38w2 is opened and contact 123w2 closed
and the conductor l¢ of the junction is again
switched through. The relay M3 in the main
exchange again operates and disconnects relay
X3. The contact 12823 is opened and the con-
tact [35x3 closed. The relay Z{ operates:
contacts {20b, 12798, rejay Zi winding I, con-
tact 12821, relay Y3, —. Contact I292! is opened
and at contact 135F’| the winding II is connected.
"Relay Y3 Is connected over contact 1353 in par-

allel with winding II of relay Z! and remains

energised for a further period. The contact
8921 in parallel with contact 13073 in the holdmg
bridge for the exchange line is closed.

The impulses transmitted from the calling
subscriber for setting the final selector LW? are
repeated from the relay A2 by means of contact
Ifa2 to relay I3 and thence by means of con-

+,

(1422 disconnects relay Wi (contact !Ma is

opened).
closes contact 39wl.

relay X3 to energise. By the opening of contact

13323 relay Y§ is dlsconnected and at contact

(2823 winding I of relay Zi is short-circuited.
Over the contact 128x3 the relay Zi (wmdmg 1)

is still mamtamed energlsed when on the release B

contaﬂt I3ly3 m the holdmg bndge of the ex- |
change line is opened. At contact 8373 the cir-
cuit over the winding II of relay Ul is closed.

‘The relay Ul disconnects the final selector LW2

and connects the junction VL to the conductors '-
extending to the exchange selector AW again.
In addition to the smtchmg operations already

| _descr1bed relay X2 in the sub-exchange brings

20

about the disconnection of winding I of relay Z
at contact 122wl and the completion of a holding
circuit over the wmdmg 11 of relay Z at contact

10222,

The N
25
At con~-

On the release of relay Wi the slow relay W2
is disconnected at contact 132w! When this re~

stores after some time, and its conta,ct 133w2 is
opened and contact 3812 closed, the conductor

la is again switched through and the relay M3- |

" in the main exchange operates.

30

The relay X3 is dlsconnected At conta,ct
I23:f:3 the holding circuit of the winding II. of

- relay Zi is opened. After the release of relay 44

353

the revertive enquiry switch relay group of the -
main exchange is again in the normal position.

‘The holding bridge over Dr& which maintains

the exchange connection over the revertive en-
duiry is disconnected as now contact 9921 is
opened. . The dlscontmumg of the revertive en-

- quiry smtch operaticn and the further. settin

40

up of the exchange connection of the main ex-. -
change therefore occurs mdependently of the

- termination of the sw1tch opemnmns by the sub-

45
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tact 463 to the impulse receiving arlangements |

of the final selector LW2.
- The relay W2 in the sub-exchange energises

and causes the discriminator to be stepped-on to

its normal position. At contact 274w2 the hom-

Ing circuit is closed: 4, contacts 8ts2, 80h, 274w2,

18e, 54kmi, relay V, rotary magnet DML,

60

Over contact dddm| winding II of relay E 1s_'

connected and opens the circuit for magnet DML
at contact T8e. Magnet DML and relay E are
alternately energised until the discriminator has

reached the home Dposition in which contact

84km | is opened and contact 53%km!{ closed.

0o

For setting up the exchange connection aga_m |

- when the revertive enquiry connection is. fin-
ished further-temporary interruption of the cir-
- cuit over the conductor ia of the junction is nec-
essary. The revertively enquiring subscriber
momentarily operates his enquiry key RT1i. The
relay X2 is energised and by opening confact

70

75

seriber TnNI. |
When the subscrlber TnN ] in order to set up-

the exchange connection again releases  the en-
quiry key RTI the relay X2 restores. At contact

18222 the holding circuit over the. winding II of

relay Z is interrupted. When the relay Z has re-

stored the revertive enquiry switch relay group

of the sub- exchange consmtmg of the relays Yz
4, Wi, W2 is restored. |

IV. Setting up an e:wha.nge connectzoﬂ to sub-' |
scribers of the Sub- ea:changre UZ

The operator receiving the call over the ex-'
change line AL when g subscrlber of the sub-

exchange UZ is requlred actuates the selector

Rey WS (Fig. 4) associated with the free junc-
tion to this sub-exchange. The relay W3 asso-

ciated with the junction VL arld the relay W4

common to all junctions are energised. The re-

lay W3 disconnects conductor 1b at contact f6w3

and by closing contacts 188w8 and i8%w3 con-

‘nects the branch fo the Impulse sender at the

junction line VL. The relay NT is also ener-
gised: -, 13Tw3, 138¢, relay NT, —, and in known

manner brings about the posmonmg of the ex-

change-selector AW on the calling exchange line

AL, The relay Rl is energised: -+, contacts

130w8, 180R1, (4iv4, relay Ri, winding I, —. At
contact 14271 relay C4 (winding I) is connected.

By the opening of contact (85cd the junction is

guarded agamst ‘seizing over selector NLW2.

Over the winding II of relay C4 a holding circuit -

is set up extending over winding I of relay C3: —, -
contacts 146¢3, 141i3, 1480, winding I of relay CS |

Relay W1 opens contact 134wl and
In the main exchange HZ.
relay M3 restores a,nd over contact 12573 causes




contact 149c4, 150w3, winding II of relay C4, --.
Tn view of the closing of contact 151¢3 and open-
ing of contact 148c¢3 relay B operaies over its
winding II. I opens contact {48b and closes
contact 152b. At contact 181b the relay N 1is
energised and at contact 183n prepares a circuit
for relay V4. | -
At contact 31ri the conductor la is interrupted
and at contact {43ril a circuit is set up over the
conductor la to the sub-exchange UZ: A. C.
source, relay Hi, contacts 14371, i44v4, conductor
{a, contacts 38w2, 39wi, (2¢cl, 145p2, and 119pA,
condenser, relay R, 4. In this circuit however
relay R operates and connects relay H: -, con-
tacts 156w, 1577, relay H, winding I, —. Af{ con-
tact 158~ the circuit of relay E is closed: -+, con-
tacts 159m2, 158h, 211v, winding I of relay E,

contact 53kmi, relay V, rotary magnet DML, —.

VvV and DL are not energised in this circuit. Atu
contacts 19ie and (927 the setting circuit for the
discriminator is prepared. At contact 212h the
 reply circuit is prepared which is closed on the
reply of a selected subscriber of a sub-exchange.

In the main exchange relay B closes a circuit

over the conductor {b of the junction: —, choke o

Dr8, contacts 154wd, nsi, 155w4, 163b, 189w3,
conductor 10, contacts 13cl, 160ph, 16isl, relay
I, +. Relay I by opening contact 9 guards the
junction VL against seizing over a selector of the

sub-exchange and connects the test relay P2 30

which determines whether the selector LW is
ready to operate: 4, contacts 162si, 163, relay
P2, winding I, contact 164drli, conductor pl, ro-
tary off-normal contact 165wiw of the final selec-
tor LWI, —.
lay Il is connected and at contact 11811 removes
the short circuit for winding II of relay P2 and
at contacts 16Til and 168il switches through the
talking conductors to the final selector LW .
The relay A (final selector LW{) and relay Al
(junction line VL) operate: —, winding 1 of re-
lay A, contacts 168pi, 167il, 11077, winding I of
relay Al, contact I1isl, winding 1L of relay Atl,
contacts 168i1, 112p1, winding II of relay A, +.
Relay Al at contact 23%al connects the relay 12
which transmits impulses for setting up a re-
vertive enquiry connection, while relay A pre-
pares the final selector LWI1 to recelve impulses.
Contact 201a is opened.

Relay P2 has opened contact 148p2 and at con-
tact 173p2 switched through the conductor la.
Thus g circuit to be described later is completed
over the conductor la of the junction. The con-
tact 17402 parallel to contact 160p7a In the con-
ductor 1b is closed. At contact 195p2 relay PH
(winding I) is connected and opens contact 160ph

is finally disconnected from the conductor la
over contact 1716ph connects its own winding II

Simultaneously at contact 1667 re- ;

10
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. The relay Hi at contact 1401 opens the cir-
cuit for relay Rl (winding I) which restores.
Relay V4 operates: -+, contacts 182r1, 1837, 2003,
relay V4, resistance 21, —. At contact 2274 a

holding circuit is completed for relay B over its

winding I. The relay V5 is short-circuited and
does not operate. After the closing of the con-
tact 37r! in the conductor ia the relay M3. to

which minus is connected over resistance 186 and

contact 187¢c3 is energised. ~ |

The operator of the main exchange now trans-
mits impulses for positioning the selector LWI
on the required subscriber’s line. During the op-
eration the talking apparatus Be is short-cir-
cuited -at contact nsa. At the same time the re-
sistance 194 is connected parallel to the choke

" Dr8. The impulse contact nsi on the operation

20

“mark the traffic facilities

35
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in the conductor Ib. At contact [19ph relay R

to the conductor fa. The relay P2 also com-

pletes the seizing circuit over the relay C of the
final selector LWi: —, contact IT11p2, winding 1T
of relay P2, conductor bi, winding 1 of relay C,
off-normal contact 119klw of final selector, .
Relay P2 remains energised over this circuit un-
til the termination of the connection. Relay C
prepares at contact 188c a holding circuit over
its winding I and II which becomes effective
after the opening of contact 1T9klw on the first
vertical step of the final selector.

“Tn the circuit set up after the energisation of
relay P2 by the closing of contact 113p2 over the
conductor la: <4, relay Drl, contacts 180mi,
{13902, {2cl, 39w, 38w, conductor fa, contacts
14404, 14371, relay HI, —, relays Dri and HI
operate. |
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DML, —.

of the dial switch interrupts the circuit of the

impulsing relay I of the sub-exchange which re-

peats the impulses by means of contact 1667 to
the relay Ii. By means of the contacts 1674 and
i88i1 the impulses are transmitted to the im-
pulsing relay A of the final selecwor LwWi. At
contact 180i1 on each release of relay Il the

rotary magnet DML is connected: -, contacts

19302, 192, 191e, 180il, relay V, rotary magnet

The first impulse train transmitted from the
operator by which the first selector 1s positioned
on a line group determines whether the required
subscriber is authorised for exchange connections
(private station) or not (public station). In or-
der to evaluate these impulse trains and thus to
the discriminator is
used again. - |

If by means of the positioning of the dis-
criminator it is determined that a group of pri-
vate subscribers has been selected, then at the
end of the impulse trains when the relay E, ener-

gised during the setting operations of the dis-

eriminator, over its winding IT and contacis 62v,
158h, 159m2, restores, a switch operation is not
initiated over the discriminator. o

" If however by means of the first impulse train
the wipers of the final selector LWI are set on a
contact group in which subscribers not having
facilities for exchange connections are included
i. e. public stations, then the wiper ML/H of the
discriminator rests on contact 198. The cub-
off relay Tr operates: -4, contacts 196p2, 191h,
63¢, wiper ML//H, contact 198, relay Tr, —. At
contact 170%r the circuit over the relays Al and A
is interrupted, and both relays restore. The selz-
ing relay C in the final selector LWI is short-
circuited at contact 201a. The contact 198¢c is
opened and thus the holding circuit over the
winding II of relay P2 is interrupted. The con-
tacts 11302 and {714p2 are opened. The winding
I of relay PH is disconnected at contact (95p2
pbut relay PH remains energised in the circuit
which extends over its winding II, the contacts
222y, |16ph, 14592, conductor la and relay M3,
and by keeping the contact dph open guards
the junction VL against seizing over a selector
of the sub-exchange. The relays I and Drl re-
store. | |

" In the main exchange relay Dr8 restores and
connects the signal (a lamp) by which the op-
erator is informed that the required connection
cannot be set up since the subscriber selected is
not permitted facilities for exchange connections
and therefore she connects herself once more
with the calling exchange subscriber.

_ In the sub-exchange the release of relay P2
results in the release of relay H since its holding




circuit is open at contact 202p2. At contact 807
the circuit for releasing the discriminator is com-
pleted. The relay V energised during the release
movement of the discriminator holds relay PH
energised: +, winding II of relay PH, contacts
223v, 28872, —. When the discriminator reaches
its zero position relay V restores and thereupon

6'7 178 .
- bridge relay Al is operated By the cpemng of

s

contact {7isi the direct connection of the two
windings I and II is discontinued. At contact
219s1 the winding I of relay X[ connected. with
minus is connected to the winding I of relay Aft
and at contact 2208si ‘the winding II of relay XI

- connected with plus is connected to the winding -

relay PH which is now no longer connected over

.conductor fa, since, in the meantime, in the main

exchange negative has been disconnected from 1

relay M3, which restores. 'This takes place in
that when the selector key WS is set back to nor-
- mal the relay W3 restores and, at contact 139203,

Interrupts the circuit over the winding I of relay

N. Relay N restores since the holding circuit
over its winding II and conductor {7 is open in
the sub-exchange at contacts 160p72 and {14p2.

At contact 184n, the winding IT of relay C38 and.

at contact {9n the relay V4 are short-circuited
and the relays C3 and V4 restore. Relay C3
disconnects negative from relay M3 at i87¢3,
and at contact 22v4 the relay B is disconnected.

On the determination of the exchange tra,fﬁc

facilities of -the subscriber reached over the .

selected line group in the final selector, the relay
"Ir is not energised. By means of the second im-
pulse train the wipers of the final selector LWi

are set on the contact of the required subscriber’s
line,

contact {91{e is opened.
- The discriminator remains in the position
which 1t took up on the first impulse train since
the relay H mamtams its homing c1rcu1t open at
contact 807.

When the final selectcr LWiI has been set a,nd

20

. of relay R, L
the further enﬁlglsa,tlcn of relay M3. During the
release period of relay Rl relay S8 is energized:

IT of relay Al.

in the mlcrcphcne fecdmg c1rcu1t since it 1s a
difference relay. - :

In the main exchange the rela,y M3 is Opcrated -

by the momentary interruption of the current -
cver the conductor. It connects relay Ri:
contacts 225c4, 226v4, 221m3, 22853, winding II
.- This circuit is interrupted by

-+, contacts 229¢4, 23071, 41m3, relay S3, —. Re-
lay 83 locks up in a c1rcu1t extendmg cver 1ts_'
contact 42s3. - .
Relay Ul operates since the cperator ha,s a,l—g-_,_
ready set back the selector switch WS to its nor- -

- mal position and the relay W3 has restored: -, -
contacts B9w3, 23253, 233c4, 93y3, winding II of
3 relay Ul, —.

at contacts %ul and $7Tul with conductors ex-

Rela,y Ul connects the junction VL. .

- tending to the positioned exchange selector AW

The positioning of the discriminator by
means of this impulse train dces nct occur since -

-access means to the final selector LW2.

and at contact 94ul and 95ul disconhects the

to the winding IT of relay Ul is the wmdmg II- |

| 'cf relay El which also operates.

the selected line is free only the test relay P of

thie two series relays P and P operates and brings
about the known switching operations.
205p and 288p are closed. At definite time in-
tervals, for example, every 10 seconds, a call re-
lay not shown is energized which opens contacts
207rr and over contact 288rr connects a ringing
current source.

tne call relay. At contact 2089y the relay U is
connected and closes the reply circuit: 4, con-
tacts 219p, 21 {u, winding I of relay P, conductor
mi, contact 2{27, windings I and IT of relay M|,

shlr—

tacts {68pl,
and 2i1Tpl.

Contacts
4

If the subscriber TnNI replies
in a call pause relay Y operates and disconneects 5

The relay Pi of the final selector opens con-
1idpt, 214p, 21501, and closes 216p1
The talking conductors in the final

~ After the switching through of the Junctlcn VL .' o
| tc the exchange selector AW the bridge. relay S4 s
in the exchange line AL operates and brmgs -

about. the known switch operation on the ex-

cha,nge line whereby" the maintenance of the

exchange connection is made dependent cn thp |

~ subscriber of the sub-exchange UZ. U
V. Setting up a revertive enquiry by the sub- "

scrzbcr TnNI called m an c:cchangc ccnncctzcn

- In an exchange ccnnectmn to the S'U.bSCI'IbeI' of N

| 'thc sub-excha,nge the relay PH in this sub-ex~

fl)

selector are metallically switched through. The

- subscriber TrnNI receives feeding current over

the bridge across the junction line (relay Al). :

Relays A and Y restore. Relay C is not short-
circuited since the contact 200p1 is opened. Re-
lay U restores and at contact 21« interrupts the
circuit transmitting the reply signal to the ap-
paratus on the junction. The winding I of relay
P1i is thus disconnected. This relay further holds
over 1ts winding TI in locking circuit.

The relay M1 energised oh the coming into ef-
fect of reply signal short-circuits its winding I
at contact 213mi and therefore restores slowly
on the resulting interruption of the circuit (at
contact 2tiu). At contact 2i8m1 the relay Si is
connected and by means of contact i88mi1 reply
sighal is transmitied to the main exchange by
momentary opening of the clrcmt over the con-

ductor ia.

&)

- change is ‘energised and ‘disconnects relay Y2,
which operates in outgoing exchange connectlcns-- -
on the revertive enquiry switching operations, at .

contact {06ph and for this purpose at contact

236pnh connects the relay Yi ccntrollmg the re-
- vertive enquiry switch station RUI on. incoming
In order that during the -

exchange connections.
impulse fransmission over the junction. necessary

for a revertive enquiry connection to a subscriber =~
of the main exchange the relay If will not be con-. -

trolled by means of the relay I, connected in the -
Impulse circuit over the conductor ib, impulse |

contact 166 in its circuit is shcrt-cwcmted by
means of contacts 23Tsl and 238dri.

I2 connected at contact 2394 repeats the nu-

merical anluses which the subscriber fransmits - N

for setting up the. revertive enquiry path to the

numerical impulse receiver of the sub-exchange . '

and to the circuit of thc rctary magnet of the '

- discriminator.
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The relay St locks up at ccntact 2213! and at

contact 2083si opens the hcldmg circuit for relay
H which at contact 8074 closes the prekusly de~
scribed homing circuit for the d1scr1mmat0r The

15

After initiating the levertlve cnqulry ccnnec- o

tion the subscriber TnNi operates the enquiry key
R'TIl for a short time.

ccnnects relay Yi: 4, conta.cts 28ip2, 242zx%,
1642, 105w, 236pn, relay Y, The relay YI
by opening ccntacts 243y1, 244yl dlsccnnccts the

junction VL from the connectmg path to the en- -

quiring subscrlber and connects the latter over

contacts 2ﬂ5yl and 246y1 at the enquiry line RL.
At contact 247yl the impulse contact 248al is

bridged over and thus the first numerical impulse

train by whlch it is determmed whether the re- B

The relay X[ does not operate

+

Parallel .

‘The relay .

The relay Xi operates and
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vertive enquiry connection is to be transmitted
over the selector of the main exchange or over
the selector of the sub-exchange is prevented
from reaching the main exchange. The contact
239y in the circuit of the Wmdmg I of relay 2
is closed. Relay Z cannot operate since its wind-
ing I is short-circuited at contact 242xi. |

When the calling sutbscriber releases his en-

quiry key relay Xi restores, contact 242zl is
opened and contact 103zl is closed. Relay Z op-
erates and with its contact 1132 locks up over its
winding II. Relay YlI also remains energised
since it is connected parallel to winding II of re-
lay Z in series with its winding I: —, relay Yl,
contacts 236ph, 105w, (14x2, 103z, winding I
of relay Z. At contact 1162 the choke Dr3 is
~ connected in shunt between the talking conduc-
tors in the revertive enquiry line RL. The re-
vertive engquiry preselector RVW operates and
seizes the free final selector RLW to be used for
 revertive connections. .

- The discriminator p051t10ned by the first im-
puls_e train sent out from the calling subscriber

10

15

20

determines the traffic direction of the revertive

~ enquiry connection (to the sub-exchange or to
the main exchange). If the main exchange ‘is
marked relay W|{ is energised again and discon-
nects relay Yl at contact 105wl. Contact 241yl
is opened and thus the short circuit for the im-
pulse contact 248al is removed. At contacts
243yl and 244yl the talking line is switched

through to the main exchange and by the open-
24671 the revertive en- -

ing of contacts 245yl,
quiry line RL is disconnected.

- The relays Wi and W2 operating one after the
other, as described previously, transmit the mark-
ing signal consisting of a momentary interrup-
tion of the circuit over the conductor {g for de-
~ termining the revertive enquiry switching opera-
tlon in the main exchange.

‘This marking signal is received by relay M3

which brings about the disconnection of relay
Ul and hence the connection of the final selector

1,W2 to be used for the revertive enquiry connec-
tion. 'The energising circuit of relay P3 is closed
by.a relay ¥3 at the contact 25ly3 whlch is 111
parallel with contact 26c3.

The . discontinuing of the enquiry connection
and setting up of the exchange connection again
takes place in the usual manner on the momen-
tary pressing of the impulse key. The impulse
for discontinuing the revertive enquiry connection
is transmitted to the main exchange by the suc-
cessive restoration of relays Wi and W2 momen-
tarily interrupting the conductor fa. All these
operations are explained in detail in section IIL
SO0 that furth‘er explanation at this' point is not
necessary. T -

VI. Connection between subscriber TnNz maisn
 exchange, and subscriber TnN1, subexchange

- On the setting of the final selector NLW2 on
a free outgoing junction VL to the sub-exchange,

relays P5 and C3 in the test circuit operate: +4-,

test relay P3, wiper 202, contacts 253, 185¢4, par-
allel windings I and II of relay C3, contacts 148D,
[4T7i3, 146c3, "The two windings I and ITI of
relay C3 are connected in opposite senses so that
relay C3 operates slowly and actually only when,
in the final selector NLW2, the talking conductors
are metallically switched through and the bridge
relay A3 of the seized access means to the junc-

tion is energised in the microphone feeding cir-
cuit. At contacts 261a3 and _26203 the .access

28
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means to the conductor 1b of the junction is
switched through and at contact 181c3 negative
potential is connected to the relay M3i. By the
closing of contact 15ic3 relay B (winding ID is
connected and operates since contact 146¢3 is

open. At contact 148b winding I of relay C3 is

disconnected and at contact 152b the release of

‘the junction is prepared at the termination of
the conversation. The winding II of relay C3

is now not short-circuited since contfact 263a3 is
open. At contact 21b the relay Kl is connected
and at contact 264%1 the choke Dré4 connected to
minus is extended to the conductor ib.

A circuit is now set up over the conductor b
of the junction and relay I in the sub-exchange:
—, choke Dr#, contacts 264ri, 261a3, 265c4,
262c4, 16w3, conductor 1b, contacts 13ci, 160ph,
i6ist, relay I, 4. Relay I at contact 1667 con-
nects relay If and closes the circuit extending
over the test line pl for the relay P2 which
operates and closes contacts (13p2 and 114p2,
Relays Dri (UZ) and M3 (HZ) now operate:

+, relay Drl, contacts 180ml, 113p2, 12¢i, 38w,
- 38w?2, conductor la, contacts 31r{ relay M3, con-

tact 187c8, resistance 186, —. In the sub-ex-
change at contact 195p2 the winding 1 of relay
PH is connected.

In the main exchange the connection of relay
B results in the connection of relay V4: 4, con-
tacts 266b, 26ia3, relay V4, resistance 21, —.

The impulses transmitted from the subscriber
TnN2 for setting the final selector LWI1 on the
junction of the required subscriber are repeated
from relay A3 by means of contact 26l1a3 to the
impulse accepting relay I. The transmission of
the impulses to the final selector takes place in

‘the manner described. A positioning of the dis-

- criminator by means of the impulses for setting

40

up the incoming local connection does not occur
since relay H which is only energised when the
alternating current impulse initiating an ex-
change connectmn is - effectlve is in its normal

- position.
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I claim:

1. In an automatm telephone system having a
plurality of exchanges, trunk lines connecting a
palr of said exchanges, subscribers’ lines In one
of said exchanges some having facilities for in-
ter-exchange calls and. others having facilities
for only local calls, a discriminating switch for
each trunk line operated on all calls between
said exchanges over said trunk lines, means
associated with sald trunk lines for completing
revertive inquiry calis in either exchange on calls
over the trunk line in either direction, and means
conirolled by said discriminating switch for pre-
venting exchange calls to subscribers not en-

titled thereto and also for controlling all re-

vertive calls.

2. In a telephone system a pair of exchanges a
trunk line connecting the two, subscribers’ lines
in one exchange entitled to high wvalued calls
and others only to low valued calls, a discrim-
inator switch associated with said trunk in said
one exchange and operated during the extension
of calls over said trunk line, means associated
with the trunk line for extending high valued
calls and revertive inquiry calls in either ex-
change, means operated in one position of the
switch for permitting or preventing high valued
calls dependent on the line calling, means opera-
tive in another position of the switch for con-
trolling inquiry calls in one exchange, and means
operative in another position of the switch for




2,267,178

permitting or preventing calls of high value de-
pendent on the line called. | |

3. In a telephone system, a trunk line extend-
ing between two exchanges, means for extending
calls in either direction over said trunk line, g
discriminator switch in one of said exchanges,
sald switch operated in calls over said trunk line,
certain of the lines in said one exchange having
Tacilities for high valued calls and others for
only local calls, means controlled in one position

9

exchange having means for effecting inquiry
calls by means of said branches and other sub-

- Scribers not having such means.

.

10

of the diseriminator switch for preventing calls

to the other exchange from lines not having the
proper facilities for such calls, and means con-
trolled in another position of the switch for pre-
venting calls from the other exchange to lines
having facilities for only local connections.

- 4, In a telephone system, a trunk line extend- '

Ing between two exchanges, means for extend-

Ing connections over said trunk line in either
direction, said trunk line terminating at each

end In automatic switches for extending such
connections, other branches associated with said
trunk line in each exchange for connhection
therewith to complete inquiry calls, a discrim-
Inator switch associated with said trunk line in
one exchange and operated in calls in both
directions thereover to control the extension of
Inquiry calls over said branches.

9. A telephone system as claimed in claim 4
in which there are certain subsecribers in one

25
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6. In a telephone system, an inter-exchange
trunk line, means for extending connections in
either direction thereover, branches at each end
of said trunk for seizing the same, other branches
for each end thereof containing switches for

~extending connections therefrom, other branches

for extending revertive inquiry connections from
the trunk line, and a discriminator switch asso-
clated with said trunk line and operated by im- |
Pulses transmitted to the trunk in connections

thereover in either direction to contro] the ex-

tension of connections over said branches. o
7. In a telephone system, a two way trunk line
extending between two exchanges, subscribers’
lines in one exchange divided into two classes,
branches associated with said trunk lines and
avallable to subscribers of only one class for
connection with said trunk lines for making re-
vertlve inquiry calls when connections are ex-.
tended over said trunk line, a discriminator
switch associated with said trunk line in said
one exchange, said switch operated in calls over
the trunk line in accordance with the destination
of such calls to render said branches available

for revertive calls,
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