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"UNITED STATES
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PATENT OFFICE

: ALFRED KEYSER, OF BERLIN-TEGEL, GERMANY, ASSIGNOR TO SIEMENS & HALSKE,

AKTIENGESELLSCHAFT, OF SIEMENSSTADT NEAR BERLIN, GERMANY

TELEPHONE SYSTEM

Application filed Juﬁe 22, 1832, Serial No. 618,587, and in Germany July -14, 1931.

The present invention relates in general to
telephone systems, and more particularly to
systems including a plurality of series-con-
nected exchanges, and has for its object to
select the required exchange in the simplest
and most convenient mauner by providing
the exchanges with means for the transmis-
sion of a definite number of impulses over
either one or the other or both speaking leads
of the junction line, and to identify the re-

quired exchange according to the number of
impulses transmitted and the lead utilized

for the impulse transmission. -

Tigs. 1-7 show embodiments of the inven-
tion.

Fig. 1 shows the theoretical switch train
when four exchanges A1—A4 are concerned.
When setting up a connection in the traffic
direction from exchange Al to exchange A4
or in the reverse direction, as indicated: in
Fig. 1, it is necessary to transmit a definite
number of impulses indicating the required
exchange and to send them over one or both
Ieads of the line VL which interconnects all
the exchanges. According to Figs. 1-5, the
definite number of impulses is automatically

transmitted by seizing the junction line VL.

over a group selector in the individual ex-
changes Al1—A4.

If, for example, a subscriber of the ex-
change Al wishes to set up a connection with
a subscriber of the exchange A2, the junc-
tion line VL is switched over to the group
selector GW1 at contacts 18u—16u when the
repeater Uel (Fig. 2) is seized over the ac-
cess 2 of the group selector GW1, and an im-
pulse is transmitted over the a lead which
causes the junction line VL in the repeater
Ue2 (Fig. 3) to be switched over. at-contacts
5311—58u1 to the connecting devices in the
exchange A2.

Should a subscriber of the exchange Al
wish to communicate with a subscriber of
the exchange A3, two impulses are simulta-
neously transmitted over the a and b leads.
This causes a changeover (at contacts 185u8—
189%3 in Fig, 4) to the devices in exchange

A3. - The same type of changeover operation -

is carried out if a subscriber of exchange A2

wishes to speak to a subscriber of exchange
A3. o '

The exchange A4 is denoted by the trans-
mission-of an impulse over the 6 lead when
a subscriber of exchange A1, A2, or A3 re-

quires a connection with a subscriber of ex-’

change A4. : e

In opposite direction the following con-
ditions are set up over the junction line VL.
For a connection between a subscriber "of
the exchange A4 and a subscriber of exchange
A3, an impulse is first transmitted over the &

lead: and then: another impulse over the @'

lead.  If a subscriber of the exchange A3 or
A4 wishes a connection with a subscriber
of exchange A2, two impulses in:gitccession
are sent out over the b lead. -Should'a sub-
scriber of exchange A2, A3, or A4 wish to
communicate with a subscriber -of exchange
A1, it will be necessary to transmit.an im-

pulse over the & lead for the purpose of de-.

noting the exchange Al.

Fig. 2 shows the repeater Uel of the ex-
change A1, Fig. 8 the repeater Ue2 of ex-
change A2, Fig. 4 the repeater Ue3 of A3, and
Fig. 5 the repeater Ue4 of exchange A4.. ~

A description of the switching operations:

brought about in the repeaters of the ex-
changes A1—A4 by the individual identi-
fication impulses will be given below. ,
‘When, for example, a subscriber of ex-
change ‘Al ‘wishes to communicate with a
subscriber of exchange A2, the calling sub-
seriber will have to set the group selector
GW1 according to Fig. 2 to access 2 over
which relay Cl is energized in series with
relay U. The circuit extends over the ¢
wiper of the group selector GW1, access 2,
relay C1, relay U, contact 1e, resistance W4,
battery, earth. - Both relays Cl and U are

to be switched over from the group selector
GWS to group selector GW1 by opening its

contacts 18% and- 14u and by closing 15u

and 16w. A current source of supply de-
livering superimposed direct current is ap-

plied to the @ lead of the junction line VL

over contacts 29¢, 38u; 19¢1, and 18e.

~Relay C1, energized on the seizure over -

the group selector GW1, causes the follow-
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ing circeit to be completed for relay D : earth,
contact 2¢1, relay D, resistance W2, battery,
earth. . The short circuit for relay D over
contacts 9¢2, 8cl, and 12¢3 is removed at
contact 8¢1. A short circuit still remaing for
relay D, however, over contact 44 and re-
sistance 'W. . The resistance ratios between
the resistance W and relay D, however, are
so calculated that even when relay D is short-
circuited over contact 4 and resistance W,
this relay operates and remains ener(rlzed
over contact 3d. Relay D opens contact 6d
and closes 7d, causing relay E to be ener-
gized over earth, contact 7d, relay E, resist-
ance W, battery, earth. Relay E cuts off
the superimposed direct current at contact
929¢. The b lead of the junction line VL is
then switched through over comtact 22¢1.
The application of superimposed direct cur-
rent to the b lead over contact 28¢is prevented
by the opening of contact 27¢1.

“This superimposed direct curr ent influences
the identification receiving relays X and Y
provided in the individual repeaters of the
exchanges A2 and A8. Preceding these re-
lays- a lqmp has been connected up wh'ch
makes it possible to cause the relays to be
influenced only by superimposed. direct cur-
rent without these relays being connected di-
rect to the junction line.

The switching operations brought about in
the individual exchanﬂeq A2—AZ by the im-
pulse transmitted over the « lead are de-
seribed “in connection with the repeaters

- Ue2—Ue4 in the exchanges A2—A4 shown

in Figs. 8-5.

The setting of the connecting devices in
the required exchancres is effected by means
of:impulse series transmitted in known man-
ner over the junction line with the aid of the
dial switch prov1ded at the subscribers’ sta-
tions.

The ¢ lead in the group selector GW1 is
cut off in known manner at the end of the
conversation so that the circuit which, after
relays D and B have been energized, extends
over the ¢ wiper of the group selector GW1,
access 2 to the junction line V1., relay Cl
relay U, contact 5d, resistance W@, battery,

‘earth, is also cut off. Relays C1 and U,

therefore, release. Relay U causes the junc-
tion line VL to be switched over to the group
selector GWS at contacts 13u—14u while su-
perimposed direct current is applied to the

'b lead over earth and contacts 28el, 27¢1,

2602, 25¢3 when relay CI1 releases. This su-
perimposed direct current is applied until
relay F hag restored its contacts to normal.
This, however, only occurs when relay D

‘has been short circuited due to the closing -

of contact 8¢1 In consequence of this short
circuit, relay D releases with slow action,
with the result that it only restores its con-
tacts to normal after a-definite period and
short circuits relay E by opening contact 7d

1,908,365

and closing contact 64. This causes relay E
also to release with slow action, resulting in
1ts contacts being returned to their original
positions only after an extended period.
The rapid energization but slow release of
relays D and E has the effect that the iden-
tification impulses are applied a short time
only, whereas the impulse transmitted over
the b lead at the end of the connection lasts
longer. - This latter impulse causes the release
of the repeaters utilized in the correspond-
ing exchanges.

Tt a subseriber of exchange A1l wishes to
speak to a subscriber of exchange A3, two
impulses, that is to say one impulse trans-
mitted over the ¢ lead and another over the
b lead, are simultanecusly sent out in the
manner indicated in Fig. 1. The transmis-
sion of an impulse over each of the ¢ and b
leads is effected by the -seizure of the junc-
tion line over access 3 of the group selector
GW1. Relays C2 and U are energized when
the junction line is seized over access 8.
Relay U, in the manner described ahove,
switches over the junction line VL to group
selector GW1, while relay C2 applies super-
imposed divect current to the « lead over
contacts 29e, 38w, 20¢2, and 18e¢, and to the
b lead over contacts 296, 38u, 21el, and 232.
This superimposed direct current is cut off
from the ¢ and 6 leads when relay D isen-
ergized due to the closing of contact 1002,
remains energized over contact 3¢, and con-
sequently- brings about an energization of
relay E over contact 7d. Relay K is main-
tained energized over contact 3le and cuts
off the superimposed direct current by open-
ing contact 29e.” Contact 28e¢ is, therefore,
closed. Theé opening of contact 26¢2, how-
ever, prevents the current source of supply
from being connected to the leads of the junc-
tion line.

The switching operations carried out in the
individual exchanges in consequence of these
identification impulses are described in con-
junction with the description of the individ-
ual repeaters in the exchanges A2—A4.

"‘When, at the end of the connection between
the subscriber of exchange Al and the sub-
scriber at exchange A3, the ¢ lead of the group
selector GW1 in exchange Al is cut off; relays
C2 and U release. Rehy U completes the
switching back to normal, while the impulse
for the release is transmitted over the b lead
in the following manner: superimposed di-
rect current is applied to the & lead of the
junction line VI, over contacts 28¢, 27¢1; 26¢2;
and 25¢3 when relay C2 releases. Relay C2
short circuits relay D over contacts 9¢2, 8¢l,
and 12¢8. Relay D releases after a definite
period, cuts off 1ts locking circuit over con-
tact 3d, and short circuits relay I at contact
6d. This relay also releases after a short

interval, opens its locking circuit at contact
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31e, and, by opening contact 28e, cuts off the
superimposed direct carrent.
If a subscriber of exchange Al wants a

connection with a subscriber of exchangs A4, -
“the identification impulse, in this case a single

impulse, is transmitted over the b lead by the
seizuire of the junction line VL. over access
4 from the group selector GW1. Relays C3
and U are energized in such a case.” Relay U,
as described above, causes the switching-over
while relay C3 applies superimposed direct
current to the & lead over contacts 29¢, 38w,
21cl, and 89¢3.. Relay D is energized over
contact 1163, remains energized over contact
3d,and causes relay It to be operated by clos-
ing contact 7d. Relay E cuts off the super-
imposed direct current at contact 29e..
The release impulse at the end of the con-
nection is transmitted over the & lead by re-
lay C8 in this case. The ¢ lead of the group
selector GW1 is cut off at the end of the call
which causes relays C3 and U to release. Re-
lay U controls the switching-over, while re-
lay C3, when releasing, applies the superim-
posed direct current to the & lead over con-
tacts 28e, 27el, 26¢2, and 25¢3. Relay C3
short circuits relay D at contact 12¢3. Relay
D releases after a definite period and short
circuits relay E at contacts 6d. - Relay E also

-releases with slow action due to the short cir-

cuit, and opens contact 28¢ which cuts off the
superimposed direct current applied to the b
lead. ‘ :

Should a subscriber of exchange A2, A3, or

A4 wish to set up a connection with a sub-

scriber of exchange Al, an impulse is trans-
mitted overthe & lead in accordance with the
seizure of the junction line VL in the individ-
ual exchanges A2—A4 (see description of
: This impulse over the b lead
causes the following switching operations to
De carried out in exchange -Al: the impulse
over the b lead according to:Fig. 2 extends
over contacts 30u and 14w, relay B of the

45" selector GWB8, carth. Relay Bisenergized by

this impulse over the & lead, but this causes
no switching operations in the group selector
GWS8. RelayBclosescontact 326 which causes
relay H to operate over earth, contacts320 and

3821, relay H, battery, earth: Relay H closes

contact 8367 and thereby guards the sjunction
line against seizure from the group selector
GW1. Relay H also closes contact 344, cats-
ing relay H1 to be energized over earth, con-
tact 344, relay HI, resistance W3, battery,
earth, relay B having released at the end of
the received impulse.  Relay H1 remains
energized over contact 3541 mdependent of
contact 344 and takes over the guarding for
relay H at contact 3741 since relay Fi has
been deenergized due to the opening of con-
tact 3341,

The additional impulses transmitted from
the calling station set the group selector GWS
and the final selector LW1 in Fig. 1in known

manner. - When an impulse of longer dura-
tion is sent out from the calling station at the
end of the call and is transmitted over the
lead, relay B in the group selector GWS is
energized an extended period. = Relay B
closes contact 3256 which short circuits relay
H1 so that it releases. The opening of con-
tact 37421 removes the guarding of the junc-
tion line. The release impulse transmitted
over the. & lead lasts until relay H1 has re-
stored its contacts to normal. ‘Relay H is
prevented from being energized over contacts
820, and 8341 due to therelease impulse be-

‘ing already ended, and consequently relay B

has-opened contact 825 before relay H, which

is energized with slow action, actuates its con-

tacts.: : :

3 .

70

g0

When setting up a connection: between a

subscriber of exchange A8 or exchange A4

with a subscriber of exchange A2, two im-
pulses are transmitted over the & lead on:
the seizure of the junction line VI in“ex--
change A3 or A4 (see description applicable
to Figs. 4 and 5). - These impulses cause the
repeater Uel to guard. the: junction line

against seizure in exchange Al.
When a connection is set up between a sub-
scriber of exchange A4 and a subscriber of

exchange A3, .an impulse is sent out over the

@ lead as well as the & lead. The impulse
transmitted over the @ lead causes no'switch-

ing operations in exchange A1, but the im-

pulse sent out over the & lead sets up the
guarding of the junction line although it is
again removed in the manner described below.
(see description applicable to Fig. 4) when,
after the identification impulse, a release
impulse is transmitted over the b lead.

The switching operations brought about
in the exchange A2 by the individual indenti-
fication impulses will be described below.
Fig. 8 shows only the devices particularly

framed-in in Fig. 1 which are provided in
-110
peater Ue2. This repeater Ue2 may be seized

exchange A2 and which will be called the re-

over the junction line from exchange Al for
the setting up of a connection with sub-
scribers of exchange A2, A3, or A4. The
same Tepeater may also be seized by sub-
scribers of exchange A2 from the group selec-

tor GW2 (see Fig. 8, top right-hand corner
and bottom center) for the setting up of a-

connection with subscribers-of exchange ‘Al,
A3, or A4, TIn addition, the repeater Ue2 ac-
cording to Fig. 3 may also be seized from
exchange A3 over the junction line for the
setting up of a connection between - sub-

seribers of exchange A3 or A4 and subscribers -
- 125

of exchange A2 or Al. .
The switching operations which take place

on the seizure of the repeater Ue2 over the

junction line VL from exchange A1 will first

be sxplained. This seizure occurs when a
.subscriber of exchange A1 wishes:to set up a
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connection with a subscriber of exchange A2,
A3, or A4.

For a connection between a subscriber of
exchange A2 and a subscriber of exchange

" A1, the group selector GW1 in exchange Al

must be set to a definite access which causes
an impulse to be transmitted over the o lead.
The manner in which this transmission takes
place has already been described. The im-
pulse (superimposed direct current) trans-
mitted over the a lead actuates relay X in
exchange A2 over the a lead, contact 39ul,
signal lamp L, relay X, earth.  The signal

lamp L preceding the identification impulse
recelving relays X and Y in Figs. 8 and 4 is

of such a type that only superimposed di-
rect current can influence relays X and.Y
over it. Relay X is energized and throws
over its contact 42w, which causes winding
I of relay-T1 to be short circuited so that the
junction line VL cannot be seized from the
group selector GW2 over the accesses ¢l and
c2.. Relay C8 then operates and maintains
the circuit extending over earth, contacts 42z,

" 5Tul, 1545, winding IT of relay T1, ¢ wiper

of the preselector VW6, relay C8, Key SpT,
contact 143el, resistance W1, battery, earth,
independent, of key SpT and contact 143¢1
duetothe closing of contact 142¢8. The open-
ing of contact 1582 prevents the junction line
VL from being seized over the access ¢.of the
group selector GW2. Relay C8 takes over
this guarding at contact 90¢8 at the end of
the impulse and after relay X has released.
Relay X causes relay C4 to be energized
over earth, contact 40m, relay C4, battery,
earth. Relay C4 actuates its contact 41c4
with the result that relay C8 operates over
earth, contact 41¢4, winding I of relay C6,
battery, earth.. Relay C€ sets up its own
locking circuit over contact 47¢6 which then
extends over earth, contact 47¢6, winding IT
of relay C6, contact 48¢5, resistance W, bat-
tery, earth. Due to the fact that the im-
pulse over the a lead .of the junction line is
of very short duration, relay X consequently
remains energized a short period only. Re-
lay C6, however, operates before relay X re-
leases and maintains the guarding at contact
52¢6. Relay C8 closes its contact 46¢6 which
i turn causes relay C7 to be energized over
earth, contact 46¢8, relay C7, battery, earth.
Relay C7 then takes over the guarding at
contact 51¢7. BBy means of relay C7 a cir-
cuit for relays Ul and S is closed as follows:
earth, contacts 49¢7 and 50¢b, winding T of
relay Ul, winding T of relay S, battery, earth.
Contact 153s short circuits relay T over
carth, windings I and II of relay T, ¢ wiper
of the preselector VW5, relay C12, contact
158s, earth. Relay T, therefore, releases and
battery is applied to the retary magnet DM
over eartl, battery, rotary magnet DM, con-
tact 447, winding IT of relay S1, earth., The
above-mentioned.: circuit for the rotary mag-

1,008,365

net DM is cut off at contact 447 when relay
T is operated over its winding III by the
closing of contact 145dm. The release of
magnet DM causes the preselector VW5 to
be advanced one step. A circuit for the ro-
tary magnet DM can only be completed if
relay T 1is short circuited due to the succeed-
ing line being busy, as otherwise relay T re-
mains energized and prevents a circuit for
the rotary magnet from being completed by
retaining contact 447 open. Relay Ul, by
opening contacts 58wl and 54wl and closing
contacts 55wl and 56ul, causes the secondary
Iineswiteh MW1 to be seized which gives an
access to the group selector GW5 (see Fig, 1).
The opening of contact 571 and closing 58u1
switches through the ¢ lead to the secondary
lineswitch MW1 to which a second winding
of relay Ul is connnected and which main-
tains relay Ul energized. Relay O8 releases
due to the change-over of the ¢ lead and
causes relay C13 to operate over earth, con-
tacts 138u1, 189s, ¢ wiper of the preselector
VWO, relay C13, resistance W, battery, earth.
Relay C18 applies superimposed direct cur-
rent to the b lead over contacts 121el, 132¢9,
123¢13 until relay €8 is energized over earth,
contact 144¢18, relay C8, key 9pT, contact
143¢l, resistance W1, battery, earth. = Relay
C8 short circuits relay C13 by actuating its
contact 140¢8; thus causing said relay to re-
lease dafter a certain period and consequently
restore its contacts to normal. The opening
of contact 123¢13 then cuts off the super-
imposed direct current. This long impulse
transmitted over the b lead, the duration:of
which is determined by the slow action of
relay C8, causes the release of the devices in
the other exchanges A8 and A4 reached over
the junction line VL and actuated by the
identification impulse transmitted over the
@ lead.

Relay S.is the last to be energized during
the release, as will be described hereinafter,
and disconnects the junction line VL. from
the preselector VW6 by opening contacts
152s and 68s,-and at the same time removes
the guarding potential by opening contact
154s, with the result that the junction line
between exchanges A2 and A3 is released. A
further connection-may, therefore, be set up
in both directions between exchanges A2 and
A3 over the junction line VL, and, due to the
preselector VW5 having been set to an idle
Iine leading to exchange Al, a connection to
this exchange also may be completed. Relay
Y1 serves as an identifying receiving device
for connections from the exchange A8 com-
pleted over the junction line VI, and is now
connected to the & lead over contact 94uS.
Relay U6 is energized over earth, contaict
10541, d wiper of the switch VW6, relay US,
battery, earth.

The setting of the group selector GWS5:
and the final selector LW2 in exchange A2
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(see Fig. 1) is effected in any known manner
of no interest in the present case. S

At the end of the conversation a long im-
pulse is transmitted from the connecting de-
vices in exchange A1l over the b lead of the
junction line VL and this impulse actuates
relay Y, which causes winding IT: of relay
C6 to be short circuited at contact 59y, so
that said relay C6 releases. The release of
relay C6 cuts off the circuit for relay C7 at
contact 46¢6. Relay C7 also restores and at
contact 49¢7 breaks the circuit for relays Ul
and S. Relay S, being a slow-acting relay,
is the last to remain energized, and, by open-
ing its contact 153s, removes the guarding of
the junction line VL from exchange Al, and
at the same time connects the junction line
from exchange A1 to the preselector VW6 by
closing its contacts 152s, 68s, and 154s, with

* the result that a connection may be set up

over this device also.

If a subscriber of exchange Al wants a
subscriber of exchange A3, an impulse is
transmitted simultaneously over the o and b

¢ leads due to the seizure of the junction line

VL over a definite access from the group se-
lector GW1 in the manner described above
(see description for Figs. 1 and 2).  This
impulse causes relays X and Y, connected to
the junction line VL over the neon lamps
L, to be energized. Relays X and Y, by clos-
ing contacts 422 or 64y, guard the junction
line to exchange A8 against seizure by the
group selector GW2, and at the same time
energize relay C8, while the junction line to
exchange Al is guarded against seizure by
the group selector GW2, due to the opening
of contact 158z or 1047. Relay C8 takes over
the guarding at contact 90¢8. Relay X ener-
gizes relay C4 over contact 402, causing relay
(6 to respond over winding I and contact
41c4. A locking circuit for relay C6 extends
over earth, contact 47¢6, winding II of relay
(6, resistance W, battery, earth, due to relay
C5 being energized over earth, contact 60y,
winding I of relay Cb, contact 61¢7, battery,

and earth by the closing of contact 60y of .
relay Y. Thus the locking circuit for relay

C6 15 prevented from being completed over
contact 48¢5 and resistance W. Relay C5 re-

‘mains energized over earth, contact 62¢5,

winding IXof relay C5, battery, earth. - Re-
lay C7 is energized over earth, contact 69¢5,
relay C7, battery, earth. - Relays C5 and Y
close their contacts 70¢5 and 7ly. A circuit
for relay Z is now completed over earth, con-
tacts T0¢5, Tly, f wiper of the preselector
VW6, contact 151y2, relay Z, battery, earth.

Before.relay Z actuates its contacts, the cir-
7 cuit over the b lead is cut off and relay Y

opens contact 7T1y. This again cuts off the
circuit for relay Z. The junction line to ex-
change A3 is guarded against further sei-
zuves over the accesses ¢l and ¢2 of the group

3 selector GW2 by relays C5, C6,.and C7 (con-

5

tacts 63¢h, 52¢6, and 51¢7) after the release
of relays X and Y according to the sequence.
The junction line to exchange A1, after relays
X and Y have released and consequently con-

tacts 1582 and 104y have been closed, is, there- .

fore, guarded by means of contact 90¢8. No

further operations take place in the present

case on the seizure of the repeater Ue2 in
exchange A2. The operations caused in the
other exchanges due to-the two 'impulses
simultaneously transmitted over the @ and b
leads will be explained in the description of
the repeaters provided in the:individual ex-
changes. S o ’ P

"The switching means of the freipeat'eicheQ <

in Fig. 8 are restored to normal at the end of
the conversation by means-of a long impulse
transmitted over the b lead. This long im-
pulse causes relay Y to be energized, which,

at contact 59y, short circuits both relays C5 2

and (€6, with the result .that these two re-
lays release after a’ definite period. Relay
C5 opens the circuit for relay C7 at con-
tact 69¢5, which removes the ghardings at
contact 51lev. = o R R

Cn the other hand, should the subscriber
of exchange A1 wish to communicate with a
subscriber of exchange A4, it will be neces-
sary to transmit an impulse over the b lead

which, in the manner described above, is car- *

ried into effect by a corresponding seizure
of the junction line VL. by means of the group
selector GW1 in exchange Al.. This impulse
over the D lead energizes relay Y. Relay Y,
as mentioned above, guards the junction line
at' contacts 64y and 104y and also energizes
relay ‘C8, ‘which, by means of contact 90¢8,
takes over the guarding for contact 104y. A
cireuit for relay C5 is completed over con-
tact 607.  Relay C5 remains energized after
the release of relay Y -over earth, contact
62¢5, winding II of relay CB, resistance W,
battery, earth. Relay Cb energizes relay C7
over contact 69¢5. After the release of relay
Y, the junction line to exchanges A3 and Al
is further guarded over contacts 63¢5 and
51¢7 by relays C5and CT. : R
. The switching operations. caused in the
individual exchanges by this impulse over
the b lead are mentioned in the description
of the individual repeaters in the exchanges.

The release of the switching device after'a
call is also effected by means of a long im-
pulse transmitted over the b lead which catses
relay Y to be energized an extended period,
and the short-circuit relay Cb at contact 59y,
causing it to release. Relay C5, by means of
contact 69¢5, opens the circuit for relay C7,
which, in the capacity of the switching means
last actuated, removes the guarding of the
junction line against being seized by a sub-
scriber’of exchange A2. -~ v o

When, for example, a subscriber of ex-

change A3 or A4 wishes to set up a connec- _
tion with a subscriber of exchange A2, hehas +-
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to transmit two successive impulses over the
b lead corresponding to the seizure of the
repeater in. exchange A8 or A4. The manner
in which this is carried into effect in the
individual repeaters in exchange A3 or A4
will be explained in the description of the
repeaters Ue3 and Ue4 (Figs. 4 and 5) in the
exchanges A8 and A4. o

The first impulse over the b lead, accord-
ing to Fig. 3, energizes relay Y over the
lead of the junction line VL, contacts 124¢18,
65¢9, 66¢10, 67¢l, b wiper of the preselector
VW6, contacts 68s, 53u1, lamp L, relay Y,
earth. Relay Y, in the manner already de-
scribed, guards the line and over contact 60y
energizes relay C5, which, by closing contact
62¢5 after the release of relay Y, closes its
own locking circuit over earth, contact
62¢5, winding IT of relay C5, resistance W,
battery, earth. Relay C5 energizes relay C7
over -earth, contact 69¢5, relay C7, battery,
earth. An energization of relay Z is pre-
vented by the first impulses over the & lead.
Relays C5,;.C7, and C8 take over the guarding
at contacts 51¢7, 63¢5, and 90¢8 in the man-
ner described above. Relay C5 prepares a
circuit for relay Z at: contact 70¢5. The sec-
ond impulse over the & lead reenergizes re-
lay Y, causing a circuit for relay Z to be
closed over earth, contacts 70¢5, 71y, wiper
7 .of preselector VW6, contact 15192, relay
Z, battery, earth. Relay Z closes contact 722,
with the result that relay CH is energized in
parallel with relay Z. Relay CH remains en-
ergized over earth, contact 73¢/, winding IT
of relay CH, resistance W, battery, earth,
after the end of the second impulse and after
relay Z has released. Relay CH closes con-
tact T4ch so that the junction line to ex-
changes A8 and Al cannot be seized due to
the short circuit of winding I of relay T and
windings I and II of relay T1. Relay T1 of
the preselector VW6, which is short circuited,
now releases. This applies battery to the ro-
tary magnet DM1 of the preselector VW6
over earth, winding II of relay S, contact
74¢1, rotary magnet DM1, battery,earth. The
rotary magnet DM1, when energized, actuates
eontact 75dml, thereby completing a ciréuit
DRelay T1
opens the circuit for the rotary magnet DM1
so that it releases, which causes the switch
wiper of the preselector VW6 to advance one
step. If the succeeding line, to which the

¢ preselector VW6-is set, is idle, relay T1 of

the preselector VW6 is permanently ener-
gized and prevents the rotary magnet DM1
from eperating by opening contact 74£1. Re-
lay C8 also is short circuifed by means of
contact T4ch, and consequently releases.
‘Before the preselector VW6 is advanced,

relay CH completes a circuit for relay G ex-

tending over -earth, contacts 76y2, 77ch, 7S¢,
winding I of relay G, ¢ wiper of the pre-

selector VW, resistance W, battery, earth.

1,908,365

Relay C5 is short circuited due to this cir-
cuit. It, therefore, releases and opens-the
circuit for relay C7, with the result that the
preselector VW6 may be seized from the ex-
change Al over the junction line.

Relay G sets up a locking circuit for itself
extending over earth, contact 80¢, winding
IT of relay G, contact 79¢h, battery, earth.

Relay Y2 responds over earth, contact 88ch,
winding I: of relay Y2, resistance ‘W, bat-
tery earth, and remains energized over con-
tact 97y2. This relay maintains the ecircuit
for relays U2 and S1 independent of contact
81g by means of its contact 103y2. Relay Y2
takes over the guarding at contact 89y2 in a
manner similar to.that of contact T4ch. By
means of contact 87¢h, relay CH connects up
relay Y1 to the & lead; and this relay Y1, in
a connection set up from exchange A1 to A2,
receives the impulses over the & lead for the
identification of the exchanges, and also re-
ceives the release impulse over the & lead after
a conneciion from either exchange A3 or A4
to exchange A2 has been set up.

Relay (11 is energized over earth, contacts
147¢g,146s1, relay C11, contact 104y, key SpT,
contact 43¢2, battery, earth, before relay S1
isenergized, and applies superimposed direct
current over contacts 109¢11, 11062, to the &
lead of the line leading to exchange Al for.
the purpose of releasing the devices in the
exchange Al which have been set in opera-
tion by the identification Impulse. Relay
D3 is connected to battery over earth, contact
106611, relay D3, resistance W, battery, earth.
This relay remains energized over contact
11543 and energizes relay E2 over earth, con-
tact 11243, relay XE2, resistance W, battery,
earth. . Relay E2 cuts off the release current
over the b lead at contact 110¢2. This release
current now flows over contacts 116¢11, 1172,
due to the fact that relay S1 in the meantime
has opened the circuit for relay-C11 at contact
146s1. Relay C11 releases and short circuits
relay D3 at contacts 107¢11 and 118¢11. Re-
lay D3 releases and short circuits relay E2 at
contact 111¢3. This cuts off the release im-
pulse over the b lead at contact 117¢2. Re-
lays S1 and U are energized over earth, con-

tacts 81g, 82¢h, winding Lof relay S1, wind- ?

ing Tof relay U2, battery, earth. Re-
lay U2 opens contact 8342 and 8442 and closes
85u2 and 86u2. This switches the junction
line from exchange A3 to exchange A2 over
to a line leading to a secondary lineswitch
MW2 and over this to a group selector GW5 -
(see Fig. 1). This switching-over operation
cuts off the ¢ lead to the preselector VW5, so
that winding T of relay T is no longer short
circuited and the junction line to exchange
Al may be seized over the group selector
GW2 (access ¢). A locking winding IT for
relay U2 is also: connected up due to the
switching over of the ¢ lead. Relay S1, in
the circuit for relay U2, disconnects the junc-
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tion line from the preselector VW5 at con-

tacts 155s1, 15651, and 15751 since relay S1 is
thelast relay to be restored to normal, as will
be described in connection with the release
operation.

The setting of the seconchry lineswitch and
group selector GW5 in exchange A2 (see Fig.
1) ig'carried into effect in a manner of no in-
terest in-'the present case.

At the end of the conversation, a long im-
pulse which energizes relay Y1 an extended
period of time is again transmitted over the
b lead. Relay Y1 short circuits relay Y2 at
contact: 91y1, causing relay Y2 to release.
Relay Y1 also short circuits winding IT of
relay CH at contact 92¢1, with the result that
relay CH is also deenﬂroqzed Relay CH
opens the circuit for relav G as well as relay
U2 and relay S1 at contacts 79¢A and 82¢A.
The guarding of the line leading to exchange
A3 is only removed when relay CH which 1s
slow to release, has restored its contacts to
normal and discontinued the guarding by 1
opening contact T4ch.

Shotld a subseriber of ezch‘mge A3 or A4
require a connection with a subscriber of ex-
change Al, relay Y in the repeater of ex-

h@noe A2 (see Fig. 8) will be energized by
the cne impulse over the & lead which  de-
notes exchange Al, and, by closing contact
64y (cousing 1elay C8 to be eneroqzed) and
opening conmct 104y, guards the junction
line immediately upon the seizure. By clos-
g contact 60y, it causes relays C5 and C7 to
be e‘lorfruecl in the manner described above,
Relay C8 also ener gizes over contact 64y and
the line is further guarded at contacts 63¢5,
51¢7, and 9068 after the identification 1mpulse
has ended. The swi itching operations occur-
ring. in ‘exchange Al on the transmission of
an 1mpulse over the & lead have already been
d escribed. 'The connection between ‘the sub-
scriber of exchange A3 or A4, therefore; ex-
tends according to Fi 1g. 3,.over the preselector
VW6 to the repe‘lter Uel in exchancre Al
shown in Fig. 2.

The s“’ltchmcr means in 1‘10 3 are l'estored
to normal by the operation “of relay Y re-

sponsive to a long 1mpulno over the & lnad in
the manner dsscnbed above.

The impulse receiving relays X and Y also
are influenced during a connection between
a subseriber of ex chanwe A4 and a subscriber
of exchange A3. As ‘mentioned in. the de-
scrlp’mon of Fig. 1, when such a conuection is
set up an impulse is first transmitted over the
b lead and then another impulse over the o
lead, according te the seizure of the junc-
tion lme mn exchanwe A4, The nnpulse trans-
mitted over the b lead energizes relay Y,
which molnbnt‘v"lv guards the junction liné
and causes relays C5, C7, and CS to cperate
s0.that they take over the guarding of the
line.. The mmulse transm1tted over the ¢
lead energizes relay X, which in turn causes

ing eircuit at-cont tach 0692,

- for relay CH, due to the factt

7

relays C4 and C6 to respond. None of the de-
vices in exchange A2 are switched over. : If
the junction line, however, is switched over
to the devices in exchanﬂe A3 (see Fig. 4)
in an operation to be described at a later
stage, a long release impulse is transmitted
over the b Iead of the junction line to ex-
ch‘moe A2, and this impulse restores the re-
lays in Fig: 3 to normal in the manner de-
scribed above.-

When the repeater in Fig. 8 is selvcd from
exchange A3 or A4 while a connection  ex-
ists over the jumetion line from exchange Al
to exchange A2, the junction line from ex-
change A1 is switched over to the secondary
lineswitch MW1 over which the group se-
lector GW5:is acces%1b1Q (Fig. 1), said
switching-over operation being carried -out
over conbacts 55l BSul, and 58u1. In such
a case, the mmulvo receiving relays X <and
Y cannot be actuated by any 1mpulses An
auxiliary impulse receiving device, however,

s connected to the b lead over contact 94u6
bV means of relays Ul and US, relay Y1 con-
stituting  the said ‘mxﬂlaly anulse Iecelv—
ing dev1ce

{, therefore, a connection from a subscrlb—

er Of exchange A3 or:A4 to a'subscriber of

exchange AP is required while the line be-

tween the ex hfmges Al and A2 is busy, the

identification impulses, in:this case two im-
pulses transmitted dl(‘CGSSlvely over the b
lead, inﬁvenée relay Y1, The first impulse
dauses this relay to operate. - Contact 98y1
completes the guarding in the same manner as

it was performed by means of contact T4ch.

Relay Y2 is energized over earth, contact
95y1, winding 1T of relay: Y2, contact 96y2,
bat tery, sarth. Rela 2y Y2 breaks the energiz-
but still remains
energized over earth; contact 97 Ty2, winding T
of 1e1aj Y2;res istance W, b%ttcry, earth. By
closing its conmu 987/9 1L plenfwes a cireuit
that the first im-
nulse is ended after contact 98; 72
closed so that a .circuit for reny CH. cannot
be completed by the actuation of contact 99y1.
If the second impulss energizes relay Y1,

the circuit for relay CH 'is. completed over :

ear th, contact 9872, winding I of relay CH,
contacts 100s1, 9941, batt ery‘ earth. When its
short circuit is removed. at contact 92y1, at
the end of the second mmulge, relay CH
closes a locking circuit for its winding IT over
e‘v th, contact !3(’721 winding ITof re]wy CH,

esistance W, battery, earth. Relay CH
causes the same switching operations to be
performed as those described in relation toa
connection being set. tp from a subscriber

of exchange A8 or A4 to a.subscribsr of ex-

change A2 when the iunction line from ex-
chanrre Al to A2 is idle and relay. Y operat-
ed as an impulse receiving relay.

he release at the end of the eonversatwn
is also.in this case caused by .a long impulse

has been "t
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transmitted over the 0 lead. - The release im-
pulse actuates relay Y1, which, in the man-
ner described above, restores the switching
means of the repeater Ue2 to normal.

When a subscriber of exchange A3 or A4
wishes to set up a connection with a sub-
scriber of exchange A1l while the junction
line from exchange Al to exchange A2 is
busy, the impulse transmitted over the b lead,
which at the same time denotes the exchange
Al causes relay Y1 to operate. Relay Y1
guards the junction line and energizes relay
Y2 over earth, contact 95y1, winding II of
relay Y2, contact 962, battery, earth. Re-
lay Y2 remaing energized over earth, contact
9792, winding I of relay Y2, resistance W,
battery, earth. The energizing circuit for
relay Y2 is cut off at contact 96y42. This
relay Y2 operates its contact 8942 and thus
takes over the guarding of the junction line
from exchange A2 to exchange A3 as well as
to exchange Al. The circuit extending over
earth, windings I and IT of relay T, ¢ wiper
of the preselector VW5, relay C12, contact
149¢12, resistance W, battery, earth, is, there-
fore, shorted. Relay T consequently re-
leases, and, in the manner previously de-
scribed, advances the preselector VW5 to the
succeeding idle line. Relay Ci2, therefore,
releases and opens contact 149¢12. The cir-
cuit for relay C11, however, is still main-
tained over the key SpT and contact 43¢2.

TIn the case of a subscriber of exchange A2
wanting a subscriber of exchange Al, it is
necessary that the subscriber of exchange A2
set the group selector GW2 to the access ¢
(Fig. 8, lower central portion of drawings).
This definite seizure ensrgizes relay C11 over
the ¢ wiper of the group selector GW2 in the
following cirvcuit : earth applied to the group

“selector GW2, ¢ lead, contact 158z, relay C11,

contact 104y, key SpT, contact 4362, bat-
tery, earth. Relay C11 is operated and ap-

plies superimposed direct current to the -

lead over contacts 109¢11 and 110¢2. Re-
lay X and the other impulse receiving relays
located in the other exchanges and connected
to the b lead cannot be energized due to the
opening of contact 108¢11. Relay D3 is con-
nected to battery over earth, contact 106011,
relay D3, vesistance W, battery, earth. Re-
lay D3 opens contact 11143 and closes con-
tact 11243, thus causing relay E2 to operate
over earth, contact 11243, relay L2, re-
sistance W, . battery, earth. Relay K2
closes its conbact 11362 and is maintained
energized independent of contact 11243. It
also cuts off the superimposed direct current
at contact 1102, and switches through the
b lead from the group selector GW2 at con-
tact 14562 ,

The impulse transmitted over the & lead
energizes, in the manner described, the relay
B in the group selector GW8 in exchange Al,
and thereby sets up the guarding of the junc-

1,908,365

tion line against further seizures over the
group selector GW1 in exchange Al.

The release of the connecting devices, more
particularly the transmission of a long re-

lease impulse over the b lead, is effected in
the following manner: when the subscriber

of exchange A2 replaces his receiver, the
group selector GW2 is restored to normal in
the usual way. The circuit extending over

the ¢ lead is cut off, resulting in the release

ot relay C11. This relay closes its-contact

116¢11 and thereby causes superimposed di-

rect current to be applied to the & lead over
contacts 116¢11 and 117¢2, and maintains it
applied until relay E2 restores.
is short circuited when relay D3 is short cir-
cuited by the opening of contact 106¢11 and
closing the contacts 118¢11 and 107¢11, and
releases to close its contact 111d8. Relay E2
releases with slow action due to said short
circuit -and restores its contacts to nmormal,
thereby cutting off the superimposed direct
current applied over contact 117¢2:

A subscriber of exchange A2 calling an-

other subscriber of exchange A3 has to set ¢

the group selector GW2 to the access over
which relay C9 is energized over the ¢ lead,
that is to say, the group selector must be set
to the access ¢1. The circuit for relay C9
extends over earth applied to the group selec-
tor GW2, ¢1 lead, relay C9, key SpT, contact
148¢1, resistance W1, battery, earth. The
circuit extending over earth, resistance W,
windings I and IT of relay T1, ¢ wiper of the

preselector VW6, relay C8, key Sp'T, contact i

143¢1, resistance W1, battery, earth. The cir-
cuit extending over earth, resistance W, wind-
ings I and IT of relay T1, ¢ wiper of the pre-
selector VW6, relay C8, key SpT, contact
143el, resistance W1, battery, earth, is conse-
quently short circuited. Relay T1 releases,
and, in the manner previously indicated, ad-
vances the preselector VW6 to an idle junc-
tion line leading to exchange A8. Relay C9

applies superimposed direct current to the ¢ ii

lead over contacts 121¢1 and 122¢9, and to the
b lead over contacts 121el, 122¢9, and 125¢9.
The opening of contacts 136¢9 and 6569 pre-
vents the backward directed impulse receiv-
ing relays connected to the @ and 6 leads from
being influenced by the superimposed direct
current. A circuit for relay D2 1s completed
over earth, contact 188¢9, relay D2, resistance
W, battery, earth. Relay D2 opens its con-

tact 12642 and closes 12742, which causes it 12

to remain energized independent of contact
118¢9. It also ¢loses contact 11942, which
energizes relay E1 over earth, contact 11942,
relay K1, resistance W, battery, earth. Re-

lay E1 remains energized over contact 128¢1 i

independent of contact 11942. This relay
cuts off the superimposed direct current by
opening contact 121el. The opening of con-
tact 143el does not caiise relay C9 to release
due to a locking circuit having been estab-

Relay E2 G
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lished over contact 141d2. Contact 120e1 is
now closed, but the current source of sup-
ply mentioned is not connected . up to the &
lead due to the opening of contacts 67¢1 and
65¢9. The & lead from the group selector
GW2 is now switched through over contacts
187el, 12509, and 124¢18.

The switching operations in the repeater
Ue3, according o Fig. 4, caused by the im-
pulses transmitted snnultaneously over the a
and 6 leads, will be descubed in a later para-
graph.

The group selector GVVQ is released in
known manner and the circuit over the ¢l
lead cut off, so that relay C9 releases when
the conmnection with the subscriber of ex-
change A3 is ended and the subscriber of ex-
change A2 replaces his receiver. Relay C9
now applies superimposed direct current to
the & lead of the junction line leading to ex-
change A3 over contacts 120el, 66010 65¢9,
124013, and this superimposed current is ap-
plied until relay D2 is short circuited by the
opening of contact 118¢9 and closing of
129¢9, short-circuiting relay 11 by opening
contact 11942 and closing contact 13042 and
allowing the latter relay to release. In re-
le‘tsmg, relay El cuts off the current from
the junction line at contact 120¢l. This im-
pulse causes the release of devices shown n
Fig. 4 in the manner indicated in this figure
and explained in connection therewith.

Tf a subscriber of exchange A2 wishes to
speak to another subscriber of exchange A4,

5 he sets the group selector GW2 to the access

over which relay C10 is energized over the
c2 lead. The preselector VW6 is set to an
idle junction line leading to exchange A3 by
means of the circuit completed over the ¢2
lead, relay C10, key SpT, contact 143¢l, re-
sistance Wi, battery, earth. This settlncr op-
eration is carried ‘out in exactly the same
manner as that occurring when access ¢l is
seized.

Relay C10 applies superimposed direct
current to the b lead over contacts 121el,
18269, 133¢10, and 124¢18. This superim-
posed direct current is prevented from being
applied backwards due to the opening of con-
tacts 135¢10 and 66¢10. Relay C10 closes a
circuit for relay D2 over earth, contact
131¢10, relay D2, resistance W, battery, earth,
removes the short circuit for relay D2 at con-
tact 184¢10, and consequently causes relay

3 D2 to be energized. Relay D2 remains en-

ergized over contact 12742 independent of
contact 181¢10. Tt energizes relay K1 over
earth, contact 11942, relay E1, resistance W,
battery, earth. Relay E1 is phced in a lock-
ing circuit over contact 128¢1 independent of
relay D2, and, by opening contact 121el, dis-
connects the current source of supply from
the b lead. In this case, therefore, an im-
pulse which depends upon the -operation of

2 relay C10 is transmitted over the b lead of the

junction Ime leading to exchange A8. The
opening of contact 143¢1 does not release re-
lay C10 due to a locking circuit having been
completed for this relay over contact 141d2.

The swﬁchmo operations caused in the re-
pnﬂ*"\}g 17

(Fin 4) and Ued (Fig. 5) by

9 .

70

the i n,;pmso transmitted over the b lead will'

be described later.
The circuit over the 2 lead is cut off at
the end of the connection.  Relay C10 re-

78

leases and, with the object of restoring the
switching means in the repeaters Ues and

Uet to normql applies superimposed direct
current to the b Jead over .contacts 120el,
6610, 65¢9, and 124¢13.
vent over the b lead is only cut off at coritact
120el after 1911*/ D2 has been short-circunited
over contacts 128¢9 and 134¢10, and has’in
turn short-circuited relay K1 over contact
180d2. A long impulse coneequently is trans-

The release cur-

" 80

85

mitted over the 0 lead for the purpose of -

causing the release. It should be noted that

the umctmn Line to exchange A3 is guarded

for the duration of the Czul over access ¢l

or ¢2 as long as relays C9 and C10 remain 75

energized.

" The repeater Ued for exchange Au (see Flg.
1) is shown in Fig. 4. This repeater Ue3 is
seizedd when a connection is to be set up to
a subscriber of exchange A3. 'In such a case
an impulse (by means of superimposed di-
rect cuue‘t) is simultaneously applied to
the ¢ and b leads of the junction line in ac-
cordance with the seizure of said junction

line in exchange Al or exchange A2 in the 73
This causes relays X1

manner deseribed.
and Y3 to be energized for the duration of
the 1mpu1se over tna o and b leads. These
relays close contacts 18221 and 183y8, caus-

ing winding I of relay T2 to be short-cir-
cuited and 1ehy 21 to operate, which pre-

vents the seizure of the junction line VI:
from exchange A8 to A4. Relays X1 and
Y3 also cause relay Cl4 to be energized over

earth, contacts 16021 and 165y3, winding I &

of relay Cl4, resistance W, battery, earth.
Relay (14 locks up over its contact 170c14.
Relmy C16, however, cannot be operated due

‘to the cht that the identification impulse

over the junction line is ended and relay X1
has caused contact 1961 to be opened before
the slow-acting relay C16 responds. Relays
K1 and Y3 also open contact 161a1, 16221,

106"/3, and 16743, so that the Junc‘mon hne

from the group selecLoL GW3 in exchange
A3 and quﬂmo to exchange A2 cannot be
seized. This guarding is taken over by relay
€21 (comact 224021) At the end of the
impulse over the ¢ and 0 leads and after

the velease of 1elays X1 and Y3, relay C14*-

short circuits winding T of relay T‘) ovet' con-
tacts 167¢14, 168u3, and 16952, and thus pre-
vents the ]11nct10n line VL to exchange A4
from: being seized:- The openmo of contact
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171¢14 removes one short cireuit from wind--

ing T of relay CHL. |

Relay X1 at the same time causes relay C15
to be operated over earth, contact 163c1, re-
lay C15, resistance W, battery, earth, dueto
the short circuit for relay C15 having been
removed at contact 181y3. Relay C15 in turn
removes the second short circuit from wind-

" ing I of relay CH1 at contact 164¢15, thus

10

causing relay CHI to respond over earth,
winding I of relay CHI, contact 178¢14, re-
sistance W, battery, earth. Relay CHI re-
maing energized over earth, contact 179¢A1,

- winding II of relay CH1, resistance W, bat-

15

tery, earth, at the end of the impulse over the
b Tead and after relay Y38 has removed the
short circuit for relay CHI at contact 180y3.
Relay C20 is energized over earth, contacts

-~ 269¢h1,270s2, g wiper of the preselector VWS,

20

relay €20, key Sp'T, contact 26264, resistance
W, battery; earth, and brings about the re-
lease of the switching means in exchange

A4, which were operated by the identifica-

25

30

35

45

50

" 55

60

65

tion impulse transmitted over the b lead, by
sending out a release impulse over the 0
lead. Relay C20 for this purpose applies
superimposed direct current to the & lead
over contacts 251620, 25%2¢4. Relay C20 also
energizes relay D5 over earth, contact 253020,
relay D5, resistance, battery, earth. Relay D5
energizes relay K4 at contact 256d5. Relay
E4 cuts off the release current at contact
952¢4. Due to the fact that relay C20 in the
meantime has been deenergized by the open-
ing of contact 270s2 (relay S2 is energized
by means of relay CH1 at contact 187¢hl),
superimposed direct current is applied to the
b lead over contacts 258020 and 257e4 until
relay D5 releases due to a short circuit over
contacts 259¢20 and 260¢20, short-circuiting
relay E at contact 261d5. Relay E releases
after a definite period and cuts off the release
current by opening its contact 257¢4. Relay
CH1 closes contact 187¢A1 and thereby ener-
gizes relays U3 and S2 over earth, contact
184¢A1, winding I of relay U3, winding I of
relay S2, battery, earth. Due to the opening
of contacts 168u3, 1853, and 186u3 and the
closing of 187u3, 188u3, and 189u3, the junc-
tion line from exchange A2 is switched over
to the secondary lneswitch MW3 over which
the group selector GW6 is accessible. Relay
U3 removes the short circuit for winding [
of relay T2 at contact 16813, which removes
the guarding of the junction line against fur-
ther seizures over access ¢ of the group selec-
tor GW3, and also opens contact 190u3 which
disconnects the receiving device X1 from the
a lead of the junction line. Relay U3 at
the same time closes contact 277e3, which

“energizes relay U7 and causes relays X2 and
Y4 to be connected to the @ and 0 leads of the

junction line over contacts 190u3 and 191w7.
Relays X2 and Y4 serve as receiving devices

1,908,365

for the identification impulses when the iuncJ

tion line from exchange A4 is seized.

The closing of contact 19452 short circuits

windings IT and I of relay T3, causing relay
T3 to release and apply current to the rotary
magnet DM3 of the preselector VW7 over
earth, winding I of relay S8, contact 176¢3,
rotary magnet DM3, battery, earth. The ro-
tary magnet DM3 closes contact 177dm3 and
sets up a circuit for relay T8 over winding ITT
as follows: earth, contact 177dm3, winding
III of relay T3, battery, earth. Relay T3
opens contact. 1763 which breaks the circuit
for the rotary magnet DM3 and causes the
wipers of the preselector VW7 to be set to
the succeeding idle junction line leading to
exchange A2. Contact 177dm3 is now re-
opened and the circuit over winding TII of
relay T3 is cut off. A fresh circuit for wind-
ings I and IT of relay T8 can be completed
over the succeeding idle junction line, with
the result that the rotary magnet: DM3 can no
longer be actuated over contact 176£3.

. Relay 82 in the circuit for relay U3 dis-
connects the junction- line from: exchange
A2 from preselector VW8 at contacts 192s2,
19352, and 16952, and removes the guarding
of said iunction line at contact 16952 so that
the incoming line may be seized.

The setting of the connecting devices in
exchange A8 is effected in a manner of no
Interest in the present case.

At the end of the conversation, and when
calling subscriber cits off the connection, a
long tnpulse is transmitted over the & lead
in exchange Al or exchange A2. This im-
pulse retaing relay Y3 (Iig. 4) energized
an extended period of time, and this relay
short cireuits winding IT of relay CHI and
winding I of relay Ci4 over contact 180%3.
Helays CH1 and C14 release and restore their
contacts to normal. Relay CHI1 opens the
circuit for relays U8 and S2 at contact
187¢hl.
lay S92 remains energized a short period
longer, due to its slow action, and at contacts
16952 and 194s2 prevents the seizure of the
junction line from exchange A2 or the group

selector GW2 in exchange A3 until all of the

switching means have been restored.to nor-
mal. :

TIf the subscriber of exchange Al or A2 re-
quires a cohnection with a subscriber of ex-
change A4, relay Y3 is energized by the iden-
tification impulse for exchange A4 (an im-
pulse over the b lead). Relay Y3 closes its
contact 183y3, whereupon relay C21 iy en-
ergized and the junction line is guarded
against seizures from the group selector GW3
for connections to exchange A4. Relay Y3,
by opening contacts 1663 and 167y3, guards
the line to exchange A2 from the group se-
tector GW3 over the accesses ¢l and ¢2.- Re-
lay C21 (by means of contact 224021) takes

-over the guarding of the junction line after
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the release of relay Y8. This relay Y3 also
operates its contact 165¢3 and thus energizes
relay C14, which, by closing contact 170¢14,
completes a locking circuit for itself over
earth, contact 170¢14, winding I1 of relay
C14, resistance W, battery, earth, as soon
as relay Y3 releases at the end -of the im-
pulse over the O lead and opens contact 180y3,
so that the short circuit for winding IT of
relay C14 isremoved. Relay Cl4 guards the
junction line between exchanges A8 and A4
against seizure from the group selector GW3
over the ¢ lead by closing its contact 167¢14,
whereupon relay C21 remains energized and
the junction line from .exchange A3 to ex-
change Aeis guarded against further seizures
over access ¢l or access ¢2 by the closing of
contact 224¢21. The switching operations
brought about in exchange A4 by the impulse
over the b lead are enumerated in the descrip-
tion relating to Fig. 5. At the end of the
conversation between a subscriber of ex-
changs A1 or A2and a subscriber of exchange
A4, a long release impulse is again transmit-
ted over the b lead which maintains relay Y38
energized an extended period of time. Re-
lay Y3, by closing its contact 1803, causes
winding 11 of relay C14 to be shert circuited.
Relay C14 releases after .a definite interval
and, by restoring its contacts to normal, re-
moves the guarding of the line.

Should a subscriber of exchange A4 wish
to set up a connection with a subscriber of
exchange A3, an impulse is first transmitted
over the 0 lead and then another impulse over
the @ lead as indicated in Fig. 1. The im-
pulse transmitted over the & lead actuates
relay Y3 and causes the same switching
operations to be carried out as were described
in the case of a connection between a sub-
scriber of exchange Al or exchange A2 and
a subscriber of exchange A4. The impulse
also causes the guarding of the junction line
to be set up in the same manner. Due to
the fact that a circuit is prepared for relay
C16 by the closing of contact 195¢14, the suc-

ceeding impulse over the ¢ lead closes a cir-

cuit for relay C16 by the closing of contact
19621 as follows: earth, contacts 195¢14 and
19621, f wiper of the switch VW8, winding 1
of relay C16, resistance ‘W, battery, earth.
Relay C16 remains energized over winding
IT in the following circuit: earth, contact
197¢16, winding IT of relay C16; resistance
W, battery, earth. By closing contact
198616, it short circuits relay T2 so that the
preselector VW8 is set to the succeeding idle
junction line in the manner described above.
Relay C14 is short circuited over earth, con-
tacts 209016, 210¢1, and 21142, winding I of
relay G, wiper ¢ of the switch VW8, resist-
ance W, earth. It therefore, releases and re-
moves the guarding of the junction line at
contact 167¢14. Relay G1 is energized in the
above-described circuit and causes relay C22

11

to operate in the following circuit: earth,
contacts 271¢g1 and 272u4, d wiper of the pre-
selector VW7, relay C22, resistance W, bat-
tery, earth, - Relay C22 applies superimposed

direct current to the b lead for the purpose *

of releasing the preceding switching means
which were operated by the identification im-
pulse. Relay C19 isoperated overearth, con-
tact 274022, relay C19, key Spt, contact 178¢3,
resistance "W, battery, earth, and takes over
the connecting up of the release current over
contacts' 227e3 . and 226¢19. Relay ‘D4 re-
sponds over contact 235¢19, remains ener-
gized over contact 22944, and operates relay
188 over contact 230d4. Relay E8 is main-
tained energized over. contact” 281¢3. -and
breaks the release current at contact 227e8.
Due to the release of relay C22 by the open-
ing of contact 272u4, and the release of relay
C19 by the opening of contact 274¢22, the re-
lease current is applied over contacts 240e3,

24718, and 249¢19, until relay D4 is short-

circuited over contacts 228¢19 and 238¢18, and
in turn short-circuits relay E8 at contact
276d4. Relay E38 releases and cuts off the
release current by opening its contact 240e8.

Relay C16 also completes a circuit for re-
Inys U4 end 83, which extends over earth,
contact 199¢16, winding I of relay S3, wind-
ing T of relay U4, battery, earth. Relay U4
opens contacts 200u4, 201vw4, and 202u4, and
closes contacts 20314, 204u4, and 205u4.  This
switches over the junction line from exchange
A4 to the devices in exchange A3, that is to
say, over the secondary lineswitch MW4 to
the group selector GW6.- Relay C16 connects
relay Y4 to the 0 lead of the junction line
over contact 206¢16.  Relay X2 cannot be
connected up due to the opening of contact
207¢186.

The setting of the switches in exchange A3
has no bearing on the present invention, and,
consequently, will not be described.

At the end of the conversation, the repeater
shown in Fig. 5 applies superimposed direct
current for an extended period of time to the
b lead, with the result that relay Y4 is ener-
gized. This relay short circuits relay C16
over contact 208y4, so that the latter relay re-
leases. Relay C16, when releasing, cuts off
the circuit for relays U4 and S8 at contact
199¢16, and these relays consequently release
and restore their contacts to normal.

If a subscriber of exchange A4 wishes to

communicate with a subscriber of exchange ?

Al;A2,0r A3, and the junction line between
exchanges A2 and A3 is busy transmitting a
call from a subscriber of exchange Al or
exchange A2 to a subscriber of exchange A3,
said junction line is switched over at con-
tacts 185u3, 186w3. 188u3, and 189%u3 to the
group selector GW6 in exchange A3 over
the secondary lineswitch MW3. Relays U3
and U7, however, connect the auxiliary im-
pulse receiving devices X2 and Y4 to the «
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and b leads over contacts 190w7 and 191u7, so
that the identification impulse may influence
these devices.

When a subscriber of exchange A4 in such
a case desires a connection with a subscriber
of exchange A3, the identification impulses
(one impulse transmitted over the b lead and
then another impulse over the @ lead) influ-
ence relays Y4 and X2. The first impulse
over the b lead energizes relay Y4, which
guards the junction line by means of contact
220y4 and over contact 214y4 completes a
circuit for relay H2 as follows: earth, contact
214y4, winding I of relay H2, resistance W,
battery, earth. Contact 22074 short-circuits

~relay T2, and, in consequence thereof, causes
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the circuit for relays U4 and S3.

‘ate.

the preselector VW7 to seize an idle line.
Relay H2 short circuits its winding I at con-
tact 21542, but still remains energized over
earth, contact 21642, winding II, resistance
W, battery, earth, and prepares a circuit for
relay C16 at contact 21742. The succeeding
impulse, transmitted over the @ lead at the
end of the first one which passed over the &

iead, causes relay X2 to operate and complete

the circuit for relay C16 by closing its contact
21822, so that relay C16 is energized over
earth, contact 21742, contact 21822, winding
I, resistance W, battery, earth. Relay H2
takes over the guarding of the junction line
at contact 21942, and thus prevents the seizure
of the junction line over the group selector
GW3. Relay C16, by means of relay S3
(contacts 22183 to 223s3), disconnects the
junction line from the preselector VW7 and
switches it over by means of relay U4 (at con-
tacts 200u4 to 205u4). Relay C16 takes over
the guarding. of the: junction line at contact
198¢16. Also in this case the release at the
end of the conversation is brought about by
a long impulse transmitted over the b lead, so
that relay Y4, by closing its contact 208y4,
short-circuits winding II of relay C16 and
causes. it to release. Relay C16 then opens
Relay S3
in turn cuts off the cirenit for relay G1, and
all the switching means are thus restored to
normal. ,

Responsive to the seizure of the junction
line in exchange A4, when a subscriber of
zchange A4 wishes to set up a connection
with a subscriber of exchange A2, two im-
pulses are transmitted over.the 0 lead. If,
therefore, the junction line between  ex-
changes Ae and A3 is busy and has been
switched over (by relay U3) to the connect-
ing devices in exchange A8, the auxiliary im-
pulse receiving devees relays X2 and Y4 are
connected to the @ and b leads. The first im-
pulse over the b lead causes relay Y4 to oper-
Relay Y4 energizes relay I2 over con-
tact 214494, which, by means of contact 21942,
takes over the guarding of the junction line
at the end of the first impulse. -

The succeeding impulse over the b lead re-

1;908,365-

energizes relay Y4. The impulse, however,
is of short duration so that, due to the closing
of contact 208y4, a release of relay CI16 or
relay H2, owing to the short circuit of wind-
ing IT of these relays, does not occur.

The switching operations caused in the ex-
change A2 by the two impulses over the 0 lead
have already been described. The release
also in this case is brought about by a long
impulse transmitted over the b lead, which
energizes relay Y4 for an extended period
of time. Relay Y4 short-civcuits windings

II of relays C16 and H2 at contact 208y4,

with the result that all the switching means
are restored to normal In the manner indi-
cated above.

a .subscriber of exchangs A4 desires a con-
nection to a stibscriber of exchange Al, the
identification impulse (an impulse over the b
lead) operstesrelay Y4 in exchange A3 which
guards the line and sets the preselector VW7
to an idle line in the manner deseribed above.
The switching operations taking place in
exchange Al or exchange A2 in consequence
of the impulse over the b lead have previously
been described.

The release also in this case is brought
about by means of-a long impulse over the 0
lead. :

Outgoing connections from exchange A3
are to be described below.

When a subscriber of exchange A3 wants
a connection with exchange Al, the group
selector GW3. in exchange A3 (see Fig. 1)
must be set to the access ¢2 (Fig. 4). This
energizes ‘relay C19 over the ¢2 lead, con-
tacts 166¢3 and 16121, relay C19, key SpT,
contact 173¢8, resistance W, battery, earth.
The ecircuit for relay C19 short circuits relay
T8 and the preselector VW7 is set to an idle
line in the manner described above. Relay
C19 closes contact 226¢19, and thereby applies
superimposed direct current to the b lead over
contacts 227¢3 and 226¢19. It also energizes
relay D4 over earth, contact 235¢19, relay D4,
resistance W, battery, earth, the short circuit
for relay D4 having been removed at contact
228¢19. Relay D4 remains-energized over

contact 229d4 independent of relay C19 and 1

energizes relay E3 over carth, contact 23044,
relay K3, resistance W, battery, earth. Re-
lay E3 is maintained energized over contact
231e3 and completes a circuit for relay I over

contact 282¢3 as follows: earth, contact It

939¢3, relay F, battery, earth. - Relay E3, by
opening its contact 227e3, cuts off the super-
imposed direct current. Relays C19 and E3
disconnect the ¢ and & leads from the pre-
selector VW8 at contact 233¢19 and contact
934619 or 235e3, whereas, due to the closing
of contact 236¢3, the b lead from the group
selector -GW3 is connected to the junction
line. The switching operations brought
about in exchanges A2 and A1 by the impulse
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over the & lead have previously been de-
scribed. ,

Should a subscriber of exchange A3 want a
subseriber of exchange A2, the group selec-
tor GW38 in exchange A3 is set to the access
¢l, over which relay C18 is then energized.
The circuit for relay C18 extends over the ¢l
lead from the group selector GW3, contacts
167y3 and 16221, relay C18, key SpT, con-
tact 173e3, resistance W, battery, earth. This
short-circuits relay T8 and sets the preselec-
tor VW7 to an idle line. Relay C18 applies
superimposed direct current to the b lead over
contacts 227e3 and 287¢18. In addition, re-
lay D4 is energized over earth, contact 238¢18,
relay D4, resistance W, battery, earth, -and
maintains the cireuit for relay C18 over con-
tact 28974 independent of the key SpT and
contact 178¢3. Relay D4 itself remains ener-
gized over contact 229d4. This latter relay
also closes contact 230d4, thus causing relay
E3 to operate over earth, contact 23044, re-

lay E3, resistance W, battery, earth.. Relay

I3 remains energized over contact 231e3, and
sets up a circuit for relay ¥ over contact
232¢3. Relay T3 cuts off the superimposed

“direct current to the b lead at contact 227¢3.

Prior to relay T being energized due to its
slow action, however, the superimposed direct
current is re-applied to the b lead over con-
tacts 2408, 241¢18, 2427, and 243¢22, and is
cut off as soon as relay ¥ operates over con-
tact 282¢3 and opens its contact 242f. Two
impulses in succession, therefore, are in this
case transmitted over the & lead in depend-
ence of the seizure over the ¢l access. The
opening of contacts 244¢18, 245¢18, and

935¢3 causes the junction line to be discon-

nected from the preselector VW8 before an
impulse is transmitted over the b lead. The
switching operations of the devices in ex-
changés Al and A2 caused by the two succes-
sive impulses have -been described above.
When the calling subscriber of exchange

A3 replaces his receiver, the ¢l lead of the.

group selector GW3 is cut off in known man-
ner and the circuit for relay C18 is opened.
Relay C18 releases so that the superimposed
direct current is applied to the & lead over
contacts 24063, 247¢18, 249¢19, and 243¢22,
until relay D4 is short circuited by the closing
of contact 238¢18 and, by closing its-contact
2764, short circuits relay E3. This relay

_opens the circuit for relay F at contact 282¢3

and cuts off the superimposed direct current
at contact 240¢3. The long release impulse
which actuates the devices in exchange A2
then restores them to normal.

If a subscriber of exchange A3 desires a
connection with a subscriber of exchange A4,
the first-mentioned subscriber sets the group
selector GW3 to the access over which relay
(20 is operated. This access is shown in the
vight hand top corner of Fig. 4. Relay C20
thus is energized and cuts off the b lead at

13

contact 250¢20.  Superimposed direct cur-
rent is applied to the & lead over contacts
251620 and 252¢4. Relay C20 energizes re-
lay D5 over earth, contact 258¢20, relay D5,
resistance W, battery, earth. Relay D5 re-

mains energized over earth, contact 254d5, -
velay D35, resistance W, battery, earth, and -

also energizes relay 4 over earth, contact
856d5, relay E4, resistance W, battery, earth.
Relay E4 is maintained energized over con-
tact 255¢4 independent of contact 25645 and

cuts off the superimposed direct current at -

contact 252¢4.  This source of supply will not
be re-applied over contact 257¢4 due to relay
(20 having opened contact 258¢20. The pre-
selector VWS is advanced in consequence of
the seizure over relay:C20 and the junction
line is guarded. The switching operations
brought about in exchange A4 by the im-
pulse transmitted over the & lead-will be
explained in connection with the description
of the arrangement shown in Fig. 5.

. At the end of the conversation 'bet‘ween'

the subscriber of exchange A3 and the sub-
seriber of exchange A4, the circuit for re-
lay €20 is cut off, causing the superimposed
direct current to be applied to the b lead over
contacts 258020 and 257e4.. This current is
applied until relay D5 is short circuited by
the opening of contact 253020 and the clos-
ing of contacts 259420 and 260¢20. Relay D5
then closes its contact 261d5 and causes relay
E4 to restore its contacts to.normal, with the
result that the superimposed direct current
is cut off at contact 257¢4. Thislong impulse
over the & lead causes the release of the re-
peater:Ued according to Fig. 5 as will be de-
seribed in conjunction with the arrangement
shown in Fig. 5. oL
When a subscriber of exchange Al wishes
to speak to a stbscriber of exchange A2, only
one impulse is sent over the @ lead.. This im-
pulse causes relay X1 in -exchange A3 to be
energized, which relay in turn energizes re-

1lay C14 over contact 160z1. Relay C14, after

completing the guarding of the junction line,
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remains energized over earth, contact 170014,

winding 1T, resistance W, until short-circuit-
ed by contact 180y3 when relay Y3 operates

“responsive to a long impulse over the b lead.

Relay C14 consequently releases. The release
impulse in this case, however, is transmitted
immediately after the switching over to the
connecting devices in exchange A2.-(see de-
scription applicable to Fig: 3).

115 -
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An impulse is transmitted over the b lead

in accordance with the ‘seizure in the indi--
vidual exchanges A1-—A3 when & subscriber -

of exchange A1, A2 or A8 wishes to set up
a connection with a subscriber of exchange

125

A4.. The manner iniwhich this is carried -

out has-been deseribed in detail in:the ‘de-
scription of the arrangement shown in Figs.
2, 3, and 4. In Fig. 5, the identification

impulse over the b lead causes Telay B in the
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'battery, earth.

group selector GWT to be operated over the
b lead, contacts 294ub and 291ub, relay B,
earth. "Relay B is energized and closes its
contact 2950, No further switching oper-
atlong are brought about in the group se-

ector in consequence of the energization of
rehy B. Due to the closing of contact 2950,
relay H3 is connected to ba attery over earth,
contacts 2950, 996]&4, relay HS3, resistance \V
battery, earth. Relay H3 is. enerdlzed and
by closing contact 29743 guards the june-
tion line aoalnst seizure from the group se-
lector GW4. Relay H3 energizes 1elay 4
over contact 2987L3 which then remains en-
ergized over contact 29944 and, at contact
2967&& opens the circuit for relay H3.- Re-

lay T4 takes over the guarding of the junc-

tion line at contact 300A4. The impulse
transmitted over the b lead ends, and relay

‘B releases; before the Cll“()lllt for relay T4

has been completed.
The setting of the group selector GWT

in exchange A4 is effected in known manner. :

“ At the end of the connection a long re-
lease impulse is again transmitted over the
b lead. It causes relay B in the group se-

lector GWT to remfun energized for an ex-

tended: peried of -time, contact 2953 being
closed in the meantime so that relay H4 is
short circuited and releases after a time, thus
restoring its contacts to norm‘tl so that the
guarding of the junction line is removed. Re-
lay B, however, remains energized only until
relay H4 has restored its contacts to normal,
and contact 2950, after the circuit for relay
H3 has been set up over earth, contacts 2950,

-29674, relay H3, resistance VV battery, e arth,

does not remain closed due to the release im-
pulse over the & lead for such a long period
that the slow-acting relay H3 is caused to
function.

‘When a subscriber of exchange A4 wants

a connection with a subscriber of exchange

Al an impulse has to be sent over the 6 lead
in the manner shown in Fig. 1. This is ef-
fected by the group selector GW4 seizing
the junction line VL over the access ¢3 over
which relay C25 is energized in series with
relay U5.. The circuit then extends over the
¢ 'lead, 1elay (25, relay US, key S5pT, contact
301e5, resistance W, b%tterv, earth.  Relay
C25 apphes superimposed direct current to
the b lead over contacts 808eb, 80445, 30565,
and 802¢25.  Relay €25 eneroues re lay D6
over contact 806625 in the following circuit:
earth, contact 306025, relay D6, resistance W,

over-contact 30746 and, in addition, sets up a
circuit for relay Eb over earth, contact 30846,
relay BB, resistance W, b attery, earth. Relay
E5 remains energized over contact 309¢5 in-
dependent of contact 30845 and, by -opening
contact 303¢b, cuts off the superimposed di-
rect current from the b lead. It also switches
through sald b lead at contact 810e5. ~ The

Relay D6 remains energized '
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opening of contact 301eb cuts off the above-
mentioned circuit for vela v €25, but the latter
relay remains energized over contact 327d6.

The switching opelatlons brought about
in the *thvmum exchanges due to the im-
pulse over the & lead have already been de-
scribed. VVnen the conversation between the
subscriber of exchange A4 and the subscriber
of exchange Al is ended the ¢3 lead from
the group selector GW4 is cut off and relays
C25 and UB conseqnenﬂy release.. Relay UB
brings about the switching over of the junec-
tion line to the group se}ecwr GWT at con-
tacts 290ub and 291ub, while superimposed
direct current is s 1)p1ied to the 0 lead over
the contacts 8115, 312¢23, 813¢24, and 814¢25
due to the 1ele‘xse of relay C25. The release
of relay €25 also causes relay D6 to be short
circuited over contacts 3i5¢25, 816¢23, and
317¢24, with the result that rehy D6 releases
after a definite period, its release being re-
tarded by the short ¢ircuit. Relay D6 short
cireuits relay E5 at contact 31846, so that
relay 15 also releases after an e: ctended pe-
riod of time and restores ifs contacts to nor-
mal. - The superimposed direct current ap-
plied to the b lead is cut off by the opening
of contact 811¢5, and the release 1mpulse over
the b lead is thus ended.

Should a subscriber of exchange A4 re- -

quire & connection with a subscr iber of ex

change A2, he sets the group selector GW. 4
to access . This causes relay C24 to be
energized in series with relay U5. Relay Ub
bll"’lOS about the switching over of the j Jjunc-
tion line from the group selector GWT to the
group selector W4 at contacts 202u5—203ub,
while relay (24 applies superimposed direct

‘current to the b lead over contacts 303eb,

804ub, 305e5, and 819¢24. Relay €24 ener-
gizes relay D6 over earth, contact 820¢24, re-
lﬂV D8, rasistance W, bmttery carth. Re-
lay 16 remame energized over contact 307d6,
and energizes relay B5 over contact 308d6.
Relay B5 by opening contact 303¢5, cuts off
the supermmposad direct current. £ contact
311e5 is now closed, superimposed direct cur-
rent will be re-applied to the b lead over con-

‘tacts 311eb, 32172, 822f24 819¢24 until, by.

means of rehv K5, the relay T2 is epei‘o'f/cd
over earth and contact 323¢5 and cuts off the
sapemmpoqed direct current by opening its
contact 321f2. In this case, therefore, two

impulses in succéssion are transmitted over

the b lead on the seizure of the junction line
over access ¢2 by the group selector GW4.

The 02 lead is cut off at the end of the call
and relays (C24 and U5, therefore, release.
Re]av U5 brings about the switching over
of the junction line to the group selector
GW7, whereas relay C24 applies the super-
1nlpomd direct current to the 6 lead over con-
tacts 311eb, 312¢23 313094,@11(] 314¢25.- Thig
superlmposed direct current is intended to
bring about the release and is a,pphed until :
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relay D6 restores, after being short-circuited
by the opening of contact 820¢24 and clos-
ing of contact 817¢24. Relay D6, by closing
its contact 31846, short circuits relay E5

which restores its contacts to normal after a -

definite period, and thus cuts off the super-
mmposed direct current applied to the b lead
by opening its contact 311e5.

When a subscriber of exchange A4 wants
a connection with a subscriber of exchange
A3, he sets the group selector GW4 in ex-
change A4 to access ¢l, which causes relay
(23 to be energized in series with relay US5.
Relay U5, in the manner described above,
brings about the switching over of the junc-
tion line to the group selector GW4. Relay
C23 applies superimposed direct current to
the b lead over contacts 303e5, 304u5, 805e5,
and 324¢23. By closing its contact 325023
1t energizes relay D6, which remains ener-
gized over contact 807d6 and energizes relay
5 by closing contact 30846. Relay E5 cuts
off' the ‘superimposed direct current applied
to the b lead by actuating contact 303¢5. The
closing of contact 811¢5 causes superimposed
direct current to be applied to the ¢ lead over
contacts 311¢5, 3212, and 326¢23 which, how-
ever, is cut off when relay 5 energizes relay
2 over contact 82325 and brealks the connec-
tion at contact 32172. In this case, therefore,
an impulse is first transmitted over the &
lead and then one over the ¢ lead.-

When the- connection between. the sub-
scribers of exchanges A4 and ‘A3 is ended,
the access of the group selector GW4 is cut
off. Relays (23 and U5 are deenergized so
that relay U5, in the manner described
above, switches over the junction line to the
group selector GW7, and relay 023 applies
superimposed direct current to the b lead
over contacts: 31led, 312023, 313¢24, and
314¢25 for the purpose of releasing the re-
peater Ued in exchange A3. Relay D6 re-
leases and at contact 81846 short circuits re-
lay Eb5. Relay E5 releases after a definite
period and, by opening its contact 311¢5, cuts
off the superimposed direct current applied
to the b lead.

It will be mentioned in this connection
that when a subscriber of exchange Al sets

-up a connection with a subscriber of exchange

Aa, the identification impulse transmitted
over the « lead causes no switching opera-
tions to be carried out in the repeater Uet
shown in Fig. 5. In a connection extending
from exchange A2 to exchange A3, however,
an impulse is transmitted over the & lead
as well as.over the ¢ lead. Theimpulse trans-
mitted over the b lead brings about exactly

the same switching operations (guarding by

means of relays H3 and H4) as those brought
about in & conmnection extending from ex-
changes A1—A3 to exchange A4. After-the
repeater. UeB has been switched over to the
connecting devices in exchange o3, however,

15

-a release impulse is transmitted over the &
lead as previously described, and this impulse
causes the switching means in the repeater
Ue4 (Fig. 5) to be restored to normal.

As will be seen from Fig. 1 and also fur-
ther described in conjunction with Figs. 2-5,

“the identification impulses are transmitted

in dependence upon the seizure:of the junc-

“tion line VL, which interconnects all the ex-_

‘changes, over a group selector of the indi-
vidual exchanges A1—Ad4.

Fig. 6 shows a theoretical embodiment ac-
cording to which the first impulse seizes the
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junction line VL, but the impulses are trans-

mitted by means of a special device actuated
by a second impulse series.

In Fig. 6 the calling subscriber has access
over a call finder AS to a change-over switch

UW in exchange AI, over which the group
When the group”

selector GW is accessible.
selector GW isset-to a definite contact row, for
examaple O, the switch UW. is switched over
in known manueér to a junction line VL which

interconnects all the exchanges A1—A4. The .

junction line is then guarded against seizure
from any other station and from transmission
of the identification impulse of exchange A4
(an impulse over the  lead).

A3 between exchanges Al and A4, the step-
ping switch ML is now set to a definite con-
tact (3 or 4) over which an identifying relay
C1 or C2 is energized, being simultaneously
switched over at contact 14 - The identifying
relays C—C2 correspond, for example, to re-
lays C1, C2, and C8 shown in Fig. 2. If an
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For the pur- -
pose of selecting the required exchange A2 or
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identifying relay is not energized over the

stepping switch ML by the second impulse,

the group selector GW2 is set by this impulse
series to a contact row over which the group
selector GW1 or another group of exchanges
may be reached in the manner indicated in
Tig. 6. S ‘

Connections from exchange A2 or A3 are
set up in the same manner as that described
in the case of a connection from exchange A1.

When a connection from exchange A4 is
set up, the first identification digit causes the
group selector GW in exchange A4 to be set
over switches AS and UW. - In the case of a
connection to another exchange, for example
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A2, the group selector GW3 is seized by the

first identification digit (switch UW causing
a change-over from the group selector GW to
the group selector GW3) over which the re-

quired junction line VI is seized, and identi- .

fication impulses are transmitted over the cor-
responding access to the junction line in the
manner indicated in Figs. 1-5. = :
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The arrangement shown in Fig. 6 is used -

when a plurality of groups of exchanges A1—
A4 are concerned and individual exchanges,
for example exchanges A2 and A3, operate as
subexchanges and others, for example A4 as
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main exchanges, and connections between the
individual groups are possible.

Fig. 7 shows an arrangement in which the
switch UW in the individual exchanges Al—
A3 is not switched over to a junction line V1L,
but said line is seized over the call finder AS
and the change-over switch UW as soon as a
calling subscriber Iifts hisreceiver. The firs
impulse series transmitted by the subscriber
causes the group selector GW1 in exchange
A4 to be set and simultaneously also the step-
ping switch ML in the calling exchange (Al—
A3). If this first identification digit cor-
responds to exchanges A1—A3, the stepping
switch ML in the calling exchange (A1—A3)
energizes one of the Crelays, which then auto-
matically transmits the identification impulse

_ over the junction line as shown in the embodi-
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ment according to Figs. 1-5. If this first
digit does not correspond to the identification
digit of any of the exchanges Al—AS3, the
group selector GW1 in exchange A4 is elther
set to the group selector GW, or to another
junction line interconnecting a plurality. of
exchanges, and the identification of the re-
quired exchange is completed at the same time.

In the case of outgoing connections, the re-
quired exchange is 1dentified in exchange A4
by seizing junction lines over definite accesses
over the group selector GW in the same man-
ner as that indicated in Figs. i-b.

What is claimed is:

1. In a telephone system, a plurality of ex-
changes connected in series by a trunk line, a
repeater in each exchange for transmitting
coded impulses over the trunk line indicative
of each of the other exchanges, an identify-
ing device in each exchange selectively oper-
ated by impulses received over said trunk
line, and a switching device in each exchange
controlled by the associated identifying de-
vice to connect the exchange to the trunk line
when the code identifying such exchange is
received.

2. In a telephone system, a plurality of ex-

changes connected in series by a trunk line, a .

repeater in each exchange accessible over a
plurality of different routes, the number of
routes being one less than the number of ex-
changes, and means in each repeater respon-

"~ give to its seizure over one of the routes over

£
[}

ent upon the route over which it was seized -

which it is accessible for transmitting a pre-

“determined code of impulses over one or both

conductors of said trunk line, the code and
the conductor or conductors over which code
is transmitted being determined by the par-
ticular route over which the repeater is seized.

3. Tn a telephone system, a plurality of ex-
changes, a trunk line extending in series
through all of said exchanges, a repeater at
each exchange accessible over a plurality of
different routes, means responsive to the seiz-
ure of a repeater in one exchange and depend-

for transmitting a predetermined number of

1,908,365

impulses over one or both conductors of said
trunk line, and identifying devices in each
exchange selectively operated by said im-

pulses to connect the desired exchange to the
trunk line as indicated by the number of im--

pulses received and the conductor over which
they were received. ,

4. In a telephone system, a plurality of ex-
changes, a trunk line extending in series

through all of said exchanges, a Tepeater in

each exchange accessible over a plurality of
different routes, means responsive to the seiz-
ure of one of said repeaters and dependent
upon the route over which it was seized for

transmitting a predetermined number of im-

pulses over one or both conductors of said
trunk line, identifying devices in each ex-
change selectively operated by said impulses
to connect the desired exchange to the trunk

line, and means responsive to the release of -

said repeater for f{ransmitting an impulse
over one conductor of said trunk to discon-
nect the called exchange from said trunk line.

5. In a telephone system, a plurality of ex-

changes located in serial relation, a group of

trunks connecting each pair of adjacent ex-
changes, one trunk of each group being nor-
mally connected together to form a. connec-
tion extending through all of said exchanges

in series, a repeater in each exchange accessi--

ble over a plurality of different routes, means
responsive to the seizure of one of said re-
peaters and dependent on the route over
which it is seized for transmitting coded im-

pulses over one or both conductors of. the se- -+

rially connected trunk line, identifying de-
vices in each exchange selectively operated

by said impulses to connect the desired ex-

change to the trunk line, and means in the

called exchange for connecting another trunk

of the group extending to the adjacent ex-
change in the direction from which the call
is being received to that portion of the se-
rially connected trunk line extending through
the exchanges in the other direction.

6. In a telephone system, three exchanges,
a trunk line connecting said three exchanges
in series, a repeater in the first exchange ac-
cessible over two routes to extend calls to
the second and third exchanges, respectively,
means responsive to the seizure of said repeat-

er over one of said routes for: transmitting

coded impulses over said trunk line indica-
tive of the sccond exchange, identifying de-

vices in the second exchange selectively re-

sponsive to said impulses to connect the trunk
line to said second exchange, an auxiliary
trunk between the first and second exchanges,
and means responsive to the connection of the

first trunk to the second exchange for con- =

necting said anxiliary trunk to'that portion

of the first trunk extending between the sec-

ond and third exchanges. '
7. In a telephone system, three exchanges, a

trunk line connecting said three exchanges in *
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series, a repeater in each exchange accessible
over two different routes to extend connec-
tions to the other two exchanges, respectively,
means in each repeater for transmitting coded
impulses over one or both conductors of the
trunk line, means at each exchange selective-
ly responsive to said impulses to connect the

trunk line to the associated exchange upon

receipt of the proper code of impulses, aux-
iliary trunks between the first and second
exchange and between the second and third
exchange, and means in each exchange re-
sponsive to the connection of the trunk line
to that exchange for preparing a second

through connection between said exchanges

by means of said auxiliary trunks.

8. In a telephone system, a plurality of
exchanges, a trunk line connecting said ex-
changes in series, a repeater in each exchange
for transmitting coded impulses over said
trunk line, each repeater being accessible over
a plurality of different routes, the route over
which a repeater is seized determining the
code which it transmits, and an identifying
device in each exchange selectively responsive
to said impulses to connect its exchange with
the trunk line, the identifying devices of the
intermediate exchanges each being responsive
to two different codes, one for each traffic
direction. ,

9. In a telephone system, a plurality of
exchanges, a trunk line connecting said ex-
changes in series, a repeater in each exchange
for transmitting coded impulses over the
trunk line, an identifying device in each ex-
change selectively responsive to said impulses
to connect the called exchange as indicated
by the received code to said trunk line, and
an auxiliary identifying device in the called
exchange connected to the unused portion

of the trunk line to prepare said exchange for

receiving calls from the opposite traffic di-
rection. ‘
10: In a telephone system, three exchanges,
a trunk line connecting said exchanges in
series, a repeater in the first exchange for
transmitting coded impulses over said trunk
line, an identifying ‘device in the second ex-
change operated in case the proper code is
received to connect said second exchange to
said trunk line, an auxiliary identifying de-
vice in said second exchange, and means re-
sponsive to said connection for connecting
said auxiliary identifying device to that por-
tion of said trunk line extending to the third
exchange to permit a call to be established
from said third to said second exchange.

In witness whereof, I hereunto subscribe

my name this 23rd day of May, 1932. v
ALFRED KEYSER.
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