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- telephone systems, and more particularly to

10

15

20

25

30

35 .

the

cefinite numbel of 1mpulses 1S eutomatleally'__
~ transmitted by seizing the junction Line VILi _

changes Al——-Aé . -

If, for example, a subecnber of the ex-',
change Al wishes to set up a connection with-
“a subscriber of the exchange A2, the junc-
tion Iine VL 1s switched over to the group-
selector W1 at contacts 18u—16w when the
repeater Uel (Fig. 2) is seized over the ac-

Patehted May 9, 1933 -

UNETED STATES

1908365

PATEN'F OFFICE

' ALFRED KEYSER, OF BERLIN-TEGEL GERMANY ASSIGNOR TO SIEMENS & I-IALSKE |
AKTIENGESELLSCHAFT OF SIEMENSSTADT NEAR. BERLIN GERMANY o

TELEPHONE SYSTEM L

- Appheatmn ﬁleﬂ JIIHB ‘3‘2 1 32 Senal No 613 587 and in Germany Iuly 14, 1931

The present invention relates 1n general to

systems 111(3111(11110* a. plurality of series-con-

nected exchfmﬂee, and has for its object to
select the reqmred exchange in the simplest
and most convenient manner by providing

the exchanges with means for the transmais-

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-

mured exchange eceerdme to the Immber of
- 1mpulees transmitted and the lead utlhzed‘

for the impulse transmission. .

tlon

- Fig. 1 shows the theeretlcal svnteh trem'_
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 1n
‘Fig. 1, it is necessary to transm it a definite
number of impulses indicating the required
exchange and to send them over one or both

JTeads of the Iine VL Wthh interconnects all

According to Figs. 1-5, the
Fig. 5 the repeater Ue4 of exchange A4,

exchanges.

over a group selector in the individual ex-

cess 2 of the group selector GW1, and an im-

pulse 1s tr ansmitted over the a lead which

~ causes the junction Iine VI in the repeater

40

exchange | -
~ Should a Subscrlber of the exehanﬂ‘e Al "GWS to group selector GWl by opemng She

w'sh to communicate with a subeerlber Of*,;eentaets 13% and- 14% and by closing 15w

- 45 A current source of- supply de-

50

Ue2 (Fig. 3) to be switched over at-contacts’
531 1—58u1 to the eennecung dewees ) the -

A2,

the exchange A3, two 1mpulses are simulta-

neously transmitted over the a and b leads.
This causes a changeover (at COI]t‘lctS 185u8—

18918 in Fig. 4) to the devices in exchange

A3. The same type of changeover oper atlon ?
is carried out if a eubeerlber of eEehanﬂ'e A9

I‘we 1-7 ehew embodlments of the mven-r

and 16w.

A3,

The exchanﬂ*e A4 18 denoted by the tra,ns-'i. :
mission of an 1mpulee over the & lead when
a Subserlber of exchange A1, A2, or A3 re-

w1shes to speak to a subserlber ef exchenge-

quires a conneetlon Wlth a subserlber of eX- o

“change A4. - o _
In- eppesﬂ:e dir eetmn the ]‘.ollowmg con-
ditions are set’ up over the junction line VL.

For a connectlen between a subscriber of 60

the exchange A4 and a subscriber of exehancre S
A3, an 1mpulse is first transmitted over the b

lead and then another impulse over the ¢
lead. If a subscriber of the exchange A3 or
- A4 wishes a connection with a subscriber 656
of exchange A2, two impulses in siiccession

65

are sent out over the b lead. Should a sub-:
scriber of exchange A2, A3, or A4 wish to

communicate with a subeember of exchange

“A1, it will be necessary to transmit an im- 70" y

pulse over the 0 lead for the purpeee of de- : o

noting the exchange Al.
Fig.

ehanc-'e Al

2 shows the: repeater Uel of the ex-f—rh '
Fig. 3 the repeater Ue2 of ex-

-ehange A2, F10* ‘4 the repeater Ue3 of A3 and_.- LI |

A description of the switching Opefatlon&_}_" -
brought about in the repeaters of the ex-

-chancree A1—A4 by the: mdividual 1dent1-:'--
 fication impulses wﬂl be gwen below.
When, for example, a subscriber of ex-
change Al wishes to communicate with a

80

Subscmber of exchange A2, the calling sub- =~
scriber will have to “set the. group selector

GW1 according to Fig. 2 to access 2 over
~ which relay Cl 1S nerglzed in series with =
relay U. The circuit extends over the ¢.
wiper of the group selector GW1, access 2,
relay Cl1, relay U, contact 1e, remsteme W4* :

~ battery, earth Beth relfws C1 and U are'l"-:-~90ﬂ:'. |

enermzed Relay U causes the. ]unetlen line

lwermrr superlmpoeed direct current 1s ap-
38u, 19¢1, and 18e.

the ﬂ'roup eelecter GW1, causes the follow-

" to be switched over from the group selector
05

plied. to the @ lead of the junction line VI
~over -contacts 29e¢, R

Relay C1, fc‘ane:['e':lzec1 ‘on the seizure everrimo



ing circuit to be completed for relay D:ear th
contact 2¢1, relay D, resistance W2, battery,

" earth. The short circuit for relay D over

gistance 'W.
the resistance W and relay D, however, are

10

15

20

25

99e.
then SW1tched through over contact 22¢1.

contacts 9¢2, 8cl, and 12¢3 1s removed at
contact 8¢1. A short circuit still remains for
relay D, however, over contact 4d and re-
The resistance ratios between

so calculated that even when relay D 1s short-

circuited over contact 4 and resistance W,
this relay operates and remains enermzed
over contact 3d. Relay

the Superlmposed direct current at contact
The b lead of the junction line VL is

The application of supevlmposed direct cur-

rent to the 0 lead over contact 28e1s pre rented
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 A3. Preceding these re-
lays a lamp has been connected up whch

~makes 1t possible to cause the relays to be

30,

mfluenced only by superimposed direct cur-
rent without these relays being connected ci-

rect to the junction line.
" The switching overations hrou oht abou’r in

the individual exchanweq Ao— A4 by the 1m-.

pulse transmitted over the a lead are de-
secribed 'in connection with the repeaters

- Ue2—Ue4 1n the exchanfres AO—Aét ShOWI]

1n Kigs. 8-5.

~ the required exchanﬂ*es is effected by means

4.0
dial switch prowded at the subscrlbels sta-

of impulse series transmitted in known man-

ner over the junction line with the aid of the

tions. |
The ¢ lead in the oT oup ﬂelector GWl i

- cut off in known manner at the end of the
45"

conversation so that the circuit which, after

~relays D and E have been energized, extends

| _therefore, release.

over the ¢ wiper of the group selector GW1,
access 2 to the junction line VI, relay Cl

relay U, contact 5d, resistance W@ ba,ttery, '

“earth, is also cut off. Relays C1 and U,
Relay U causes the junc-

~t1lon line VL to be SWltChed over to the group

GO

selector GWS at contacts 13u—14u whlle 11 -

perimposed direct current is applied to the
575 lead over earth and contacts 28el, 27¢l1,
- 2662, 25¢3 when relay C1 releases.
perimposed direct current is applied until

relay K has 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 1t only restores its con-
tacts to normal after a definite period and

65 short circuits relay E by opening contact 7d

D opens contact 6d
~and closes 7d, causing relay E to be ener-
oized over earth, contact 7d, relay K, resist-
ance W, battery, earth. Relay E cuts off

- tal
The Settlnﬂ’ of the connectmﬂ* dewces in El

This su-

1,908,365

and closmcr contact Gd ThlS causes relay E
also to release with slow action, resultln@ in
1ts contacts being returned to thelr Orlﬂ*mal
positions only after an extended perlod
The rapid energization but slow release of

70

relays D and E has the effect that the iden-

Oﬂly

1110' exch‘lno‘es

If 2 subscrlber of exchanﬂ*e A1 wishes to"

speak to a subscriber of ez{change 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

‘tification impulses are applied a short time :
~whereas the impulse transmitted over
the b lead at the end of the connection lasts

longer. - Thig Iatter 1mpulse causes the release
of the repeaters utlllz d in the correspond-

5.

0

GW1. Relays C2 and U are energized when

the junction  line is seized over access 8.
Relay U, in the manner described above,

switches over the junction line VL to group

selector GW1, while relay C2 applies super-
imposed divect current to the & lead over
contacts 29¢, 38w, 20¢2, and 18¢, and to the
b lead over contacts 293, 38, 2101 and 23¢2.

This superimposed direct current is cut. 0

from the ¢ and & leads when relay D is en-

oc

03

erfrized due to the closing of contact 10c2,

remains energized over contact 3d, and con-
sequently brings about an energlzatlon of
relaylE over contact 7d. Relay K is main-
ned energized over contact 3le and cuts
off the superimposea direct current by open-
ing contact 29¢. Contact 28¢ is, therefore,

closed. The. opening of contact 2602 ‘how-

ever, prevents the current source of supply

-from being _connected to the leads of the junc-

tion line.

The switching opemtmns carried out in the.

individual exchanﬂes in consequence of these
1dent1ﬁcat10n 1mpulses are described in con-
junction with the description of the individ-
11.:L1 repeaters in the exchanges A2—A4.

* When, at the end of the connection between

the subscuber of exchange Al and the sub-

scriber at exchange A3, the ¢ lead of the group

160

165

selector GW1 in exchange A1 is cut off, relays

C2 and U release.
f01 the release 18 trans mltted over the

rect current is apphed to the 0 lead of the

junction line VL over contacts 28e, 27¢1, 26¢2,
“and 25¢3 when relay C2 releases.
short circuits relay D over contacts 962, 8cl,

Relay 02

and 12¢3. Relay D releases after a definite

- period, cuts off its locking circuit over con-

Rehy U completes the
switching back to normal, while the impulse

b lead
in the following manner: superimposed di-

tact 3d, and short circuits relay If at contact

6d. __T_h]s relay also releases after a short
iterval, opens 1ts locking circuit at contact 17

4



- impulse, is transmitted cver the b lead by the

~and U are energized in such a case. Rela:y7 U,
as described ‘Lbove causes the switching-over
while relay C38 apphes supellmposed direct
current to the & lead over contacts 29¢, 38u,
Relay D is energized over
eontact 11¢3, remains energized over contact 1
3d, and causes relay I to be operated by clos-
“ing contact Td. Relay E cuts off the super—'

10

201

25

20y

1,908,365

31e, and by opemncr contact 28¢, cuts 0“? the

super 1mposed divect carrent.
If a subscriber of exchanﬂe Al Wants

connection with g subscmber of exchange A4 |

the identification impulse, in this case a smﬂ'le

seizure of the junction line VI over access
4 from the group selector GW1. Relays C3

21c1, and 39¢3.

1mp0-qed direct current at contact 29e..

The release impulse at the end of the cor-._,
nection is transmitted over the b lead by re-
lay C3 in this case. The ¢ lead of the group'
lec’ror GW1 is cut off at the end of the call
’ﬁ hich causes relays U3 and U to release. Re-
lay U controls the switching-over, while re-

to I‘_mc; 4 and 5).
Iepeater Uel to guard the ]unctmn 11]:1@
againgt seizure in emhanﬂe Al -

lay C3, when releasing, apphec the superim-

po'-‘-*ed direct current to the & lead over con-.
~tacts 28e, 27cl, 2602, and 25¢3.

short circuits reiay D at contact 12¢3.

circuits relay K at contacts 6. Relay X also

releases with slow action due to the vhmt cir-
cuit, and opens contact 28¢ which cuts off the
- superlmposed (111‘*“(31: cur rent p*:}lled to the b

lead.

35 -

Sheuld a s 1]3801‘ 1ber Of evchan ge A2, AS 01"_' guarding of the junction line although it is |

“again removed 1n the manner descrlbed below

A4 wish to set up a comlectlon with a sub-

~seriber of exchange A1, an impulse is trans-

{n
oy

€9

-- mlt ted over the b lead 1n accordance with the
seizure of the junction line VL in the individ- -

- ual exchanges A2—A4
40 - H1gs. 3—5)?.

be carried out in BKCha’lﬂ'G A1

no ¢ .ﬂVltChlIl’T operations in the group selector

WV8. Relava closescontact 326 which causes

relay H to operate over earth, contacts 820 and

‘8341, , relay H battery, ear th. Relay H closes
contact 367 .;.,nﬁ thereby cuards the junction
iine against seizure from the group selector -
H also closes contact 34A, caus-
ing relay Hl to be energized over e‘t]f‘th con-
tact 344, relay HI, reglstaﬁce W3, battery,-
carth, rehy B havmo* released at the end of
"H1 remains
cnergized over contact 3541 111dependent of-

W1, Relay

the Relay

recelved 1mpulse

(.,ontﬂ..ct 34/ and takes over the guarding for

relay H at contact 3741 =ince leltw F has _
bﬂen deﬂnel oized due to the opening of con-

3oh]1.

The addltifm‘ﬂ 1mpulc;es tl .;.,n'-“,mfrted from

the calling staticn set the group selector GWS

and the ﬁnal .Jelector LW’I in Fig. 11in known

tion line.

with a

Relay C3
Relay

- D releases after a definite permd and short

(see description of
This mmpulse over the b lead .
causes the followmfr switching or‘eratlom to.
the impulse
~over the b lead “LCCOI'dl?lﬂ' to. Flo 2 extends
over contacts 30u and Mu rela
5--selector GW8, earth. Rﬁlay B isenergized by
this impulse over the b lead but thls causes -

B of the

- exchange A2 and which will be called the re-

ot exchange A2 or Al.

"The sw1tch1110' operatloiis whlch thLe place .
| [011 the seizure of the repeater Ue2 over the
junction line VL from exchange A1 will first.

manner

lead, relay B in the group selector GWS8 is:
enermzed an extended period. Relay B

_'closes contact 326 WhICh short circuits rela,y

H1 so that it releases. The opening of con-

tact 3741 removes the guardmﬂ' of the junc-
The release 1mpu1%e tmnsmltted
over the b lead lasts until relay H1 has re-

‘Relay H is

stored its contacts to normal.

prevented from being energized over contacts

_ ‘When an 1mpulqe of Tong el dura—-
- tion is sent out from the calling statlon at the
~end of the call and is transmitted over the b

[N

820, and 33241 due to the’ release impulse be-

Ing qlleady ended, and consequently relay B
has opened contact 325 before relay H, which"

subscriber of- exchange A3 or exchange A4
subscriber of exchange A2, two im-

is energized *mth Slow actl(m actuates 1ts con-- B

- tacts.: - | u B
When settmn' up a connectlon between a

BB :'-

pulses are transmitted over: “the b lead on: -

the seizure of the junction line VI in ex--

change A3 or A4 (see description applicable

\Vhen a connection is set, up between i sub-
scriber of exchange A4 and a subscriber of -

~These 1mpulses cause the o, o

e‘:change A8, an 1m13ulse is sent out over the o

a lead as well as the & lead. The impulse
trmsmltted over the ¢ lead causes no switch-
ing operations in exchange A1, but the im-

pulse sent out over the b lead sets up the

(see description apphcable to Fig. 4) when,

05"

16’0 j

after the identification 1mpulse., a release o

1mpulse is transmitted over the b lead.
"The switching operations brought about

105

in the exchange A2 by the individual indenti- ~

fication impulses will be described below.
Fig. 8 shows only the devices partlcularly
fr amed in in Fig. 1 which are provided in

the setting up of a

same repeater may also be se1ZHd by sub-

peater UeQ This repeater Ue2 may be selzed T
“over the junction line from exchange Al for

connectlon with sub-: :
scribers of e‘*{chano*e A2, A8, or A4. The

'115
- seribers of exchange AQ from the group selec-
~tor GW2 (see F1g 3, top right-hand corner
and bo*rtom center) for the settlnfr up of a=
connection with subscribers of exchanwe Al,:
A3, or A4, In addition, the repeater UeQ ac-
.coxdmw to Fig. 3 may also be seized from
'ezchan@e A3 over the junction line for the

120

%ettmn' up of a connection between sub- =

ser 1bers of eachanﬂﬂ A3 or A4 a,nd subscmberc;

. 125

be explained. This seizure occurs when a =

.-;-Suhﬁcrlber of e*c(:hfmoe Al wmhes to set up a

_1_3_'0“*_ o



4

connection with a sut)scrlber of exchanﬂ'e A2,
A3, or Ad. | |

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

Al the oroup selector GW1 in exchange A1

| must be set to a definite access which causes

an impulse to be transmitted over the a lead.

The manner in which this transmission ta,kes

10? 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,

- I6:

30 ;

30

signal lamp L, relay X, earth. The 51g11a,1

lamp L pr ecedmo the identification impulse
T eCGIVHlD' relays X and Y in Higs. 8 and 4 1s

of such a type that only supemmposed di-

ect current can influence relays X and Y
over 1t.
over its contact 42, Wﬂmh causes winding

I of relay 11 to be short circuited so that the

Junction 1111e VL cannot be seized from the

group: selector GW2 over the accesses ¢i and
c2.. Relay C8 then operates and maintains
the circuit extending over earth, contacts 42,

- 5ul, 1548, winding 11 of relay T1, ¢ wiper
of the preselector VW6, relay C8, Key SpT,
contact 143¢l, resistance W1, battery,

earth,
independent of key SpT and contact 143¢l

“duetothe closing of contact 142¢8. The open-
ing of contact 158 prevents the junction line

VL from being seized over the access ¢ of the
oroup selector GW2.
this guarding at contact 90¢8 at the end of
the 1mpulse ‘md after relay X has released.

Relay X causes relay C4 to be ener oized

over earth, contact 40w, relay (4, battely,
earth. Rela
with the 1851111; that relay C§ operates over

4_d earth, contact 41¢4, winding I of relay C6,

bqttery, earth. Relay C€ Sets up its own

locking mrm,ut over contact 47¢6 which then

45

50 :

5.5:

60
153s,

contact 5icl.

of the preselec_tor VW5,
earth. IRelay 'L, therefore, releases and
‘battery is applied to the retary magnet DM

tact 447, winding II of relay S1, earth.

65 above-mentioned. circuit for the rotary mag-

eﬁitbﬂds over eamh contact L.GG winding 11

of relay C86, conmcb 48¢5, 1’*(3815tance W, bfat-_

tery, earth. Due to th e fact that bne 1m-
pu]se over the « lead of the junction line is
of very short duration, relay X consequently

mmams‘ energized a short period only. Re-

lay C6, howwmﬁ operates before relay X re-

leases :«md maintains the guarding at contact
752¢6. Relay C8 closes its contact 46¢6 which

in turn causes relay €7 to be energized over

earth, contact 46¢6, relay C7, hm;te?}fj earth.

Relay C7 then takes over ﬂ‘le cuarding at
By means of relay C7 a cir-

cuit for relays Ul and S is closed as follows:

earth, contacts 4967 and 50¢5, winding I of

relay U1 winding Uof relay S, , battery, earth

Contact 153s short (‘ﬂ(_‘,mt% I‘elfw T over

earth, windings I and II of relay T, ¢ wiper
relay 012,_ contact

over earth, battery, rotary magnet DM, cen-
The

be advanced one step.

relay

Relay X is energized and throws

Relay C8 takes over

4 ‘lCLU‘TtC‘b 168 contact 414

1,908,365

net DM 1s cut o
T is operated over its winding III by the

ff at contact 44¢ when relay

closing of contact 145dm. The release of

ma,onet DM causes. the preselector VW5 to
A circuit for the ro-

?O

tary magnet DM can only be completed if

TNAINS - energized and prevents a circuit for
the rotary magnet from being completed by

retalning contact 44% open. Relay U1, by
OPening contacts 53ul and 54ul and closmg
contacts 55ul and 56ul, causes the secondary

Jineswitch MW1 to be seized which gives an
~access to the group selector GW5 (see FlG‘ 1).
- The opening of contact 571 and closing B8ul

switches through the ¢ lead to the secondzuy
Iineswitch I\MVI to which a second winding

of relay Ul is connnected and which main-

tains relay Ul energized. Relay C8 releases

due to the clmnoe-over of the ¢ lead and
causes relay C13 1o operate over earth, con-

tacts 138ul, 139s, ¢ wiper of the. preselector

- VW, relay Cia, resistance W, battery, earth.
Relay 013 applies: supeunmosed direct cur-
rent to the b lead over contacts 121el, 132¢9,

123¢13 until relay C8 is energized over ear th
contact 144¢i3, relay C8, ke
143el, remstancu W1, batter Y5 earth.

contact 140¢8, thus causing said relay to re-

lease after a certain per iod and consequently
The opening

restore its contacis to normal.
of contact 123¢13 then cuts off the super-
mmposed direct current. This long impulse

transmitted over the o lead,

T 1s short circuited due to the succeed-
ing line being busy, as otherwise relay 1" re-

upT contact.
Relay
C8 short circuits reTa‘y C13 by actuating its

5

80,

89"

90

95,

- 100
the duration of
which is determined by the slow action of
relay 8, causes the release of the devices in-

the otber exchanges A3 and A4 reached over
the junction line VL and actuated by the

105

ldenmf cation: 1mpulse transmitted over thei, "

o lead. |
Relay 5.1 “the last to be ener rrlzed durmw

the release, as will be described herumafter .
‘and disconnects the Junction line VL. flom,
the preselector VW6 by opening contacts
1528 and 68s, and at the same time removes
the Guardmo potential by opening contact

1543 with the result thaf the ]unctwn line

between exchanges A2 and A3 is released. A

further connection may, therefore, be set up

in both directions between exehane es A2 and

A3 over the junction Iine VL, fmd due to the

preselector VW5 having been set £ an 1dle
Iine leading to exchange Al, a connection to
this exchanﬂ‘e aiso may 7 be completed Relay
Y1 serves as an 1dentnymﬂ recelving device

for connections from the. exch‘moe Au COM -
pleted over the junction line VL, “and is now

connected to the & lead over contact 94ub.
U6 is energized over earth, contact

Relay
105@51 d wiper of the switch V'WG 1"elay Us,

' battery earth.

The setting of .the group select()l GVV5
and the final selector LW?2 in exchange A2

110 -

115

120

125

a0
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that said relay C6 releases.
ff the circuit for relay C7 at

1,908,365

(see Fig. 1) is effected in any known manner
of no interest in the present case. - :
At the end of the eonversetmn a loncr 1m-
pulse is transmitted from the eonnectmg de-
vices in exchange Al over the b lead of the
junction line VL and this impulse actuates
relay

C6 to be short circuited at contact 5%y, s
The release of

relay C6 cuts o
contact 46¢6. Relay C7 aleo restores and at

. contact 49¢7 bre%ke the circuit for relays Ul

15

and S. Relay S, being a slow-acting relay,
is the last to remain energized, and,.by open-

ing its contact 153s, removes the gum ding of
the junction line VL fr om exchange Al, and

at the same time connects the’ ]unetlon line

and earth by
relay

from exchange A1 to the preselector VW6 by

closimg its eontaots 152s, 68s, and 154s, with

* the result that a conneotlon may be set up

over this device also.. _
- If a subscriber of exehancre Al Wents a

errbeo11"le1 of exchange A3, an impulse is

transmitted 81mu1tane0usly over the @ 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 desonbed above
~(see description for Figs. 1 and 2).
impulse causes relays X and. Y, oonneoted to s
¥ the junction line VL. over the neon lamps
vied into effect by
of the junction line VL by means of the group
‘selector GW1 in exchange Al.. ‘This impulse

L, to be energized. Relays X and Y, by clos-
ing contacts 492 or 642 y, guard the ]unctlon

line to exchange A3 against seizure by the
group selector GW2 and at the same’ time
energize relay C8, while the junction line to

e‘v:ehenf)'e Al 1s D'Lmrded against seizure by

the group selector GW2, due to the opening.
Rela C8 takes over
the guarding at eontaet 90¢8. Relay X ener-
gizes relay C4 over contact 40z, causing relay
C6 to respond over winding: T and eontect'_'

of contact 158z or 1044.

41c¢4. A locking circuit for: rela C6 extends
over earth, contact 47¢6, wmdmn' 1T of relay
C6, resistance W, battery
Cs being enermzed over earth, contact 60y,
winding I of relay C5, contact 61T, , battery,

- mains. enerﬂ'lzed ‘over earth contact 6205

~for relay Z is now completed over earth, con-

Wmdmw T of relay Cb, battery, earth.
lay C7 1s energized over earth, contact 69¢5,
161'1}7 C1, b%ttery earth.
close their contacts 70¢5 and Tly. A circuit

tacts T0ch, wiper of the preeereotm

1y,

- VW6, COnt‘lCt 15172, relay Z, battery, earth.

&0

~ Before. relay:Z actuates its eonteete ‘the cir-
cuit over the & lead is cut off and relfw Y

opens contact 71y. This again cuts off the
circuit for relay Z. The.] ]unemon line to ex-

change A3 is guarded against fm ther sei-
zures over the accesses ¢l fmd ¢2 of the group

3 f.eeleotor GW2 by 1ehys C5, CG ‘md (618 ((3011-

Y, which causes winding II. of reley-:_'
0 case on the seizure of the repeater Ue2 in

exchange A2. The operations-caused in the }_7-5 o

- This

62¢5, winding 11 of relay
b itier v, earth. Relay (_/5 energlzes relay C7
earth, “due to relay

the olosmﬂ' of eonmot 60y of
Y. Thus the lookmﬂ' circuit for relay -
C6 1s prevented from belncr completed over.
contact 48¢5 and resistance w. Relay C5 re-

Re-
Relzws C5 and Y

causing it to release.

“tacts 63¢5, 5266 and 5107 ) after the release_
of relays X and Y according tothe sequence.

The junction line to exchange A1, after relays

X and Y have released and eonsequen tly con-

tacts 1582 and 104y have been closed, is, there- !
fore, guarded by means of contact 90¢S. ‘No

70

further operations take place in the present - o

other exchanges due to- the two | 1mpulses_'

simultaneously transmitted over the @ and b

leads will be explained in: the description of
the repeaters prowded n the 1nd1v1dua1 ex-

_ehanwes o |
The sw:rtehmn means of. the repeeter UeQ:_,:—,._._

| 80'

in Fig. 3 are. restored tonormal at the end of

the convezeetlon by means of a
transmitted over- the b lead.. This long 1m-
pulse causes relay Y to be energized, which,

at contact 59y, short circuits both releys 05,
“and C6, with the result that these. two re-

lays 1e1ea“e after a'definite period. Relay

C5 opens the circuit for relay ‘C7 at.con-
tact 69¢5, which 1emoves the cruardlncrs at._ "3

contact 510( R
- On the other hand ehould the subscrlber

of exchange A1 wish to communicate with a .

subscriber of exchange A4, it will be neces-
sary to transmit an 1mpulse over the b lead

which, in the manner described above, is car- ¥
a corresponding selzure'. |

over the D lead energizes relay Y. Relay Y,

‘as mentioned above, guards.the junction lme
at contacts 64y and 104y and also energizes
relay 'C8, which, by means of contact 9008
takes over the G'uardmfr for contact 104y,
circuit for rela 05 is completed over con--_' o
Reloy C5 remains energized after 92

Y over. earth contact

act 60v.
the releaqe of relay
-5, reelstanoe W,

cver contact 69¢5. After the release of relay

Y, the junction line to exchanges A3 and A1 *-
is further onarded over eonteete 6365 ‘l,Ild L

’31(*{ by relays C5and C7.
~The switching operatmne

The release of the SWltChll’lfT dewee after a
eal‘ is also effected by means 6f a long im-

pulse transmitted over thed lead Whlch causes

‘relay. Y to be energized an extended period, 9

and the short-cir cmt relay Cb at contact 59y,

vetuated, removes: “the crua,rdmﬂ* of the

1‘1‘1 .

1"1?**0:.,1011 line against bemﬂ' serzed by a sub-

seriberof exchange A2, - -
“When, for exemple, a subscnber of eX-

change A3 or A4 wishes to set up

a,used in the :
?1dW1ddel exchdnwes by this 1mpulse over
the b lead are mentioned i in the description -
of the individual repeaters in the exchanges.

a-connec-
tion Wlth a subserlber of e‘rohem ge A2, he ha,S'

long 1mpulse

1100

-
pramt
b1 |

Relay C5, by means of e .
oontaot 69¢5, opens the circuit for relay C7, .

_ﬂ hi eh n the capacity of the switching means_,. -_ %)5 v



to transmit two successive impulses over the
b lead corresponding to the seizure of the

repeater in exchange. A3 or A4. The manner

in ‘which this 1s carned into effect 1n the
individual repeaters in exchange A3 or A4

will be explained in the descmphon of the

repeaters Ued and Ue4 (FIU‘S 4 and 5) in the

10 ]

exchanges A3 and A4.

The first 1mpulse over the b 1ead accord-
ing to Fig. 3, energizes relay Y over the b
1ea,d of the ]unctmn lme VL, contacts 124¢13,
65¢9, 66¢10, 67el, b wiper of the pleselector

VWG contacts 683 53ul, lamp L, relay Y,

| earth Relay

15

Y, in the manner already de-
scribed, gua,rds the line and over contact 60y

._ energ*fzes relay C5, which, by closing contact

20

62¢5 after the release of 1elay Y, closes 1ts
oOwWn loekmg circuit over earth contact
62¢5, winding IT of relay C5, I'GS.LStELIlCG W,
ba,ttery, earth. Relay C5 energizes relay CT
over earth, contact 69(35 relay Ci, battery,
earth. An energization "of relay 7 is pre-

~ wvented by the first 1mpulses over the 6 lead.

25

Relays 05 C7,and C8 take over the guarding
at contacts 5107 63¢h, and 90¢8 1n the man-

ner described above. Relay C5 prepares a

~ circuit for relay Z at contact 70¢5. The sec-
- ond 1mpulse over the o lead reenergizes re-

30

lay Y, causing a circuit for relay 7 to be

closed over ealth contacts 70¢b, Tiy, wiper

-7 .of preselector v W6, contact 151@/2 relay

4, battery, earth.

CH . is energized 1 111

~ parallel with relay Z. Relay CH remains en-

Cow

o relay

ergized over earth, contact 73¢h, winding IT
of relay CH, lesmtance W, battery

~tact T4ch so that the ]unctlon Iine to ex-

40

T otary magnet DM, when ener mzed actuates

~step. 1f the succeeding line,
2 preselector VW6 1s set, is 1dle relay T1 of
- the preselector VW6 is pelmanently ener-
gized and prevents the rotary magnet DM1
Efrom operating by opening contact 74¢1. Re-

15 tary magnet DM1 of the

- over winding TIT of relay T1.

changes A3 and Al cannot be seized due to
the short circuit of winding I of relay T and
windings I and IT of relay "T1. Rel ay 1'1 of
the preselecmr VW6, Whlch is short circuited,
now releases. This a,pplles battery to the- ro-

preselector VW6
over earth, winding Il of relay S, contact

- 7441 rotarymagnetDMl battery earth The

contact ’TJchl theleb com_pletnw a clrcuit
bRelay 11
opens the circuit for the rotary magnet DM1
so that it releases, which causes the switch
wiper of the preselector VW6 to advance one

y O8 also is short circuited by means of

.'contact T4ch, and consequently releases.

-Before the preselector VW6 is ‘Ldvanced

relay CH completes a circuit for relay G ex-.
tending over earth, contacts 76¢2, {7073, 8y,
_._Wmdmn' I of relay (x, e wiper of the
selector VVV resistance W, battery, earth,

Ppre-

“change A1 over the junction line.

Rela,y Z closes contact 72z,
| Wlth the result that relay

ea,rth '
after the end of the second 1mpulse and after

Z has released. Relay CH closes con-
-earth Re la

146s51. Relay

to which the

1,908,365

Rela
cuit.

preselector VW6 may be seized from the ex-

05 is short cuwlted due to this cir-
It, therefore, releases and opens the
circuit for relay C( with the result that the.

40

Relay (r sets up a locking circuit for itself

extending over earth, confact 80g, winding
II of rela,y Cr, contact 19¢h , battery, earth. -
Relay Y2 responds over earth, contact 88¢ch,

winding I of relay Y2, resistance W, bat- -
ea,rth and remains enelmzed over con-
This relay maintains the circuit

tery
tact 97Ty2.

for relays U2 and S1 independent of contact

81g by means of its contact 103y2. Relay Y2
takes over the guarding at contact 892 1n a

a connection set up from exchange Al to AQ

receives the impulses over the & le‘ld for the' 8

identification of the exchanges, and also re-
ceives the release impulse over the b lead after
a conneciion from either exchange A3 or A4
to exchange A2 has been set up. '
Pelay C11 is energized over earth, conta,cts
1479, 146s1, relay 011 contact 104y, key SpT,

manner similar to that of contact T4ch. By

means of contact 87¢h, relay CH connects ap
relay Y1 to the & lead and this relay Y1, in

contact 4802 battery, earth, before relay S1

15 energized, and applies superimposed direct
current over contacts 109¢11, 11062, to the b

lead of the line leading to exchange Al for.
the purpose of releasing the devices in the

exchange A1 which have been set in opera-
tion b the identification impulse. Relay
D3 1s connected to battery over earth, contact

106¢11, relay D3, resistance W, battery, earth.

05

100

This ralay remmlns enerowed over contact

11543 and energizes relay ]]2 over earth,.con-
tact 11243, 1elay 2, resistance W, ba,ttery,

has opened the circuit for relay-C11 at contact

(11 releases and short circuits
relay D3 at contacts 107¢11 and 118¢11. Re-

lay D3 releases and short circults relay K2 at

T the release 1m-

contact 111d3. ThlS cuts o
pulse over the b lead at contact 117¢2.

Re-
lays S1 and U are energized over earth, con-
tacts 81g, 82¢h, winding I of relay S1, wind-

| T2 cuts off the release current
over the b leqd at contact 110¢2. This release
‘current now flows over contacts 116¢11, 1172,
due to the fact that relay S1 in the meantlme

105

foond
I
o

115

ing Ief relay U2, ba,tLery, earth. Re-

lay U2 opens contact 83%2 and 84u2 and closes

35u2 and 86u2. This switches the junction
line from exchange A3 to exchange A2 over
to a line ].E‘,adll'lﬂ* to a secondary Tineswitch

(see Fig.1). This switchmﬂ' -over operation

120
MW?2 and over this to a group selector GW5

cuts off the ¢ lead to the preselector VWb, 50

that winding I of ielay T 15 no longer short
circulted m‘ the junction line to exchange
seized over the group selector ,
GW2 (amess ¢).
relay U2 is also connected up
switching over of the ¢ lead. Relay S1, in
the circuit for relay UQ disconnects the ] junc-

Al may be
A lecking winding I for

due to the_
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_-:'1:;-.9.0,8;365 .

tion line from the. preselector VW5 at con-

tacts 155s1, 15651, and 157s1 since relay S1 is

the last 16137 to be restored to normal, as will
be described in connectlon Wlth the rele&se -_

operation.

The setting of the second‘try 11nesw1tch and
group Sﬂlector GWS5 in exchange A2 (see Fig.
1) 1s carried into effect in a manner of 110 111- '

terest 1n: the present case.

Relay Y1 short circuits relay Y2 at
contact: 91y1, causing relay Y2 to release.

Relay Y1 also short, circuits winding IT of
CH at contact 921, with the result that
-rda, y CH 1is also dee“’lﬂl‘ﬂ‘lzed ‘Relay

relay
opens the circuit for *r'elav G as well as rela,y
U2 and relay S1 at contacts T9¢h and 82¢h.
The guarding of the 13

slow to release, has restored its contacts to

normal and chscontmued the guardmg by

'opemn o contact T4ch.

- 92K

Slmuld a subscriber of ehchmnﬂe AB or A{-

' require a connection with a subscriber ot ex-

- 30

line immediately upon the seizure. _
“ing contact 60y, it causes relays C5. and C7to
‘be e"wrmeu 1n the manner described above.

| I{dav 08 also ener gizes over contact 64y and

change Al, relay Y ‘in the repeater of ex- - Lt
'_-er--o

Lhanne A2 (see Fig. 3) will be energized by

the one impulse over the b lead Wthh de--
and, by closing contact
G4 (causing 1elay CS to be enerﬂ*lzed) and
opening contact 104y, ouards the junction
clos-

notes e::chanﬂe Al,

ol

- By

~the line 1 1S :[:urthe]:‘ 01_1‘1 ded at COI].tELCtS 6305

40

as end ed.. The swilching operations occur-

ring in exchange Al on the transmission of
an 111'1])13153@ over the & lead have already been
d escribed. The connection between the sub-
scriber of exchange A3 or A4, therefore; ex-

tends according to Fig. 3, over the preselector

VW6 to LLe repeqter Uel n exchanﬂ'e Al_'
Shown in Hig '

- The S‘."JltChan means in I‘lor 3 are I'estorecl"
to normal by the operation of relay Y re-

sponsive to a long 111113111:3‘3 over the b lﬂad n
the manner d gcrlbed above. -
The impulse receiving relays ‘{ and Y also

are. mﬂuencﬂd during a connection between
a subseriber of e: clmnfre Ad and a subsm 1her

As mentmned in. the de-
sez*lptlon ot Fig. 1, when such a connection is

of exchange A3,

- setup an 111’1]3111539 15 ﬁrst tmnc‘muted over.the

6o -

o
Lt

b lead and then ano

Her mm ulse over the
lead, “according to t’m seizure of the junc-
tion lme 159 ez&chanﬁe Ad.

which ﬁmnent‘v"lv guards the Tanetion line

f}?"c' CAUSES .;_eimfs 05 07 ELILJ_ 08 to operate --
50 .that

they take over L.Le Guardznfr of ‘the
1ine:

e ~ lays in Fig. 3
At the end of the conversation, a 1011cr 1m-.
] pulge which energizes relay Y1 an extendedi_

period of time is again transmitted over the
b lead.

CH

lector
‘gwitching-over: operation being carried out
38u1, and 58@&1 In such
, the impulse receiving relays X and ¢
“An
auxiliary impulse receiving device, however,
over contact 94@465_ .
by means of relays Ul and U8, relay Yl.con- .

stituting the sald ‘1{11{111&137 anulse 1688117—.'.'90_ -

e leading to exchange
A3 1s only removed when relay CH which 1s

1 connected to the

of Ie]ﬂj Y2; res 1stan
closing its cont

Afor rﬁ?a? CH, rhl to the fac
pulse 1s. ﬂnch after
~closed so that a. cn‘cmt for rem"*,f CH. cannot
be completed by the actuation of contact 991,
-energizes relay Y1,
‘the circuit for relay OH is com’ole od over -_'

The 1mpu1£‘-;e tmncs-' -
mitted over the b lead energizes relay Y,

_ The impulse tra Itsm1tted over the a
-1ead enerﬂ*lzes relay X whlch in turn cmue%-

relays 4 and C6 to re,spond None of the de-':'. -

vices 1n exchunge A2 are switched over.

to the devices in exchann'e A3 (see Fig. 4)

in an operation to be &escmbed at a later-
stage, a long release impulse 1s transmitted
over the b Iead of the junction line to ex-

It

the junction line, however, is switched over

70

change A2, and this: impulse restores the re- I

scr"be@ above

When the lepe&ter 1N I‘ 10 3 is selved from

“to normml 111 the manner de-

B :..IL' t‘:} -. -

exchange A3 or A4 whi le a conncctlon ex-

ists over the }u}_lctlon line from exchange Al

to e"fmhange A2, the junction line from ex-
“change A1 is switched over to the secondar‘y-

1111(—‘:3%"1&11 MWI1 over which the group
GW5 is accessible (Fig. 1),

‘Se-

OVer wmacts 5B1ly
a8 Case
Y cannot be ammwd by any 1mpulses

b lead

1110' devlce |
t, therefore, a 0011

exchange Af? 18 1‘6’111118(1 while tl

causes this rekay to OT)erate

95y1, winding II of relav. Y2, contact 962,
ba tery,, sarth, 2y Y2 breaks the energiz- -
ing circuit at conta ct 0672, but still remains

eneroized over earth crwmact 9792, winding T -
W, bftttﬂryj earth. BV'_-'.',"'
“?;’9 1t pzenwes a circuit -

tthatt
i’ltﬂ{:t 98?/

the first im-
has b%n
If the second impulss

E‘Eil"t_,_., contact 9872, winding T of rclay CH,
contacts. 10081, 99?/1 batt ery, earth. When its

sa1d’

in. u}]IS case two 1m-

The first impulse
“Contact 93y1
- ‘completes the guarding in the same manner ag
1t wWas nerfo::med by means of contact Tdch.
Reala Y Y2 is energized over earth, contact
chi and 90¢8 ther theid entlﬁcatlon 1mpulse. g

N aY
LS

tlon fmm a Subscrlb o
}‘*"chanfm Ad or: A4 to a subscriber of
line be-
tween the ex 11‘1710‘PS Al and A2 is busy, the -
“identification 1m pulse
pulses transmitted successively . over the b
lead, 1111111@110@ relay Y1."

Jomd - o
S V5> SR S

130

short circuit is removed at contact 92y1, at

the end of the second Tmmﬂge.} relay CH ;
closes a locking circuit for its winding I over
earth, contact (3(*73 winding IT of 1e]uy CH L0
canses the same switching oper: ‘Lthl‘lS to be‘ _
performed ag those des*cwkﬂd in relationtoa -
mzmectmn being set tp from a ‘subseriber
of uchﬁno'e A3 or A4 to a-subscriber of ex- I
change AQ when the junction line from ex-

Y Operat—'_ =

-‘rmlﬁfﬁnce V‘J bma.atf}“m earib

.chanf)'e Al to A2 1is idle and relay.
ed as an 1111}3111?@ recelving relay.

he 1'“1{3&%8 at the end of the. eor*versatmn "

Jis also In this case cau sed by a long impulse 130
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15

transmitted over the b lead. The release 1m-
pulse actuates relay Y1, which, 1in the man-

ner deseribed 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 Al while the junction
~line from exchaﬂe
busy, the impulse tmnsmltted over the b lead,
~which at the same time denotes the etchanﬂe

Al to exchange A2 1s

Relay Y1

Al, causes relay Y1 to operate.

| ;.zuards the ]lmctmn line and energizes relay

Y2 over carth, contact 95y1, Wlﬂdlﬂﬂ‘ 11 of
relay Y2, contact 962, battery, earth. Re-
lay Y2 lelna'lnﬂs energized over earth, contact

- 9( y?2, winding I of : el:w Y2, resistance W,

relay Y2 is cut off at contact D0y 2.

- relay Y2 operates its contact 89%2 and thus
20

battery, earth. The energizing . circuit for

takes over the guarding of the junction line
from exchange A2 to e‘zellfvnfre A3 as well as

- to emha,nﬁe Al The circuit e:&tendmw over

earth, wmdnmq I and IT of relay T, ¢ wiper

- fore, |
leases, and, In the manner previously de-

- rF}113 deﬁ ute s

- tery, earth.

50

of the preselec or VW5, relay

| 'aucceeduw idle Tine.

cuit for relay (11, however, is-

149¢12, resistance W, battery, ea,rth 1s, there-
shorted. Rel‘w T consequently re-

scribed, advances the preselector VW5 to the

releases and opens contact 149612 “The cir-
still main-
tained over the key SpT and contact 43¢2.
Tn the case of a 5L1bscr1Ler of exohanﬂ*e A2
wanting ¢
necessary t’"la,t the subscriber of exchanwe A2

set: the oroup selector GW2 to the access ¢

(Fig. 3, lower central portion of dr awings).
cizure energizes relay Cl1 over

the ¢ wiper of the group selector (W2 in the

following circuit: earth applied to the group
selector GW2, ¢ lead, contact 158, relay C11,

contact 1047 J, key S;OT contact 432, bat-
Relay Cl11 is operated. and A -
plies superimposed direct current to the b

lead over contacts 109¢11 and 110e2. Re-
lay X and the other impulse receiving relays
:located in the other exchanges and connected
‘to the b lead cannot be enﬂrmzed due to the
opening of contact 108¢11. Rel*w D3 is con-
nected to battery over earth, contact 106¢11,
relay D3, resistance W, battery, earth.

"Re-

B lay D3 opem contact 11143 and closes con-

60

tact 112d3 thus causing relay E2 to operate
Over e
» sistance TN

contact 112d3 relay 2, re-
battery, eart b, Relay K2
closes its contact 113¢2 and is maintained

m:'fh

enevgized independent of contact 112d8. It
~ also cuts o

f the superimposed direct current
at contact 110¢2, and
h lead from the group selector GW2 at con-

o tact 14562

~ The impulse transmitted over the b lead

energizes, in the manner described, the relay

B in the eroup selector GWS8 in e\chmw‘e Al

zmd thereby sets up the guar dmo of tl"*e U ne-

of relay C11.

This

012 contact

Relay C12, therefore, .

a subscriber of exchange Al 1t 1s . _ .
~ preselector VW6, relay C8, key Sp'l, contact i
143¢1, resistance W1, battery, earth.
cult extendum over earth resmtanceW wind-
1ngs 1 and IT of relay Tl ¢ wiper of the pre-
selector VW6, rela,y 08 key SpT, contact

switches through the

1,90 8,3165 -

tion line against furthel seizures ‘over the |

aroup 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 subseriber”

70

of ezchwoe A2 replaces his receiver, the
aroup selector GW2 is restored to-normal m

the usual way. The circuit extendmcr over

the ¢ lead is cut off, resulting in the release ;
This relay closes its contact
116¢11 and thereby causes superimposed di-

rect current to be applied to the 6 lead over
contacts 116¢11 and 117¢2, and maintains 1t
applied until relay X2 restores

Relay 182

is short circuited when relay D3 is short cir-

cuited by the opening of contact 106¢11 and -
closing {he contacts 118¢11 and 107¢11, and

releases to close its contact 111d3. Rela,y 12

releases with slow action due to said short 8

circuit and restores its contacts to normal,

thereby cutting off the superimposed. direct

current appLod over contact 117¢2.
A subscriber of exchange A2 calling an-

other subscriber of exchan e Au 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 GWZ, ¢1 lead, relay C9, key SpT, contact

148¢l, resistance W1, battery, earth. The

circuit extending over earth, resistance W,

windings I and IT of relay T1, ¢ wiper of the '

143el, resmtance W1, batterv, earth, 1s conse-

quently short circuited. Relay Tl releases,
and, in the manner previously indicated, ad-

vances the preselector VW6 to an idle ] junc-

lead over contacts 121¢1 and 122¢9, and to the

b lead over contacts 121el, 122¢9, 'and 125¢9.

The cir-

165

- tion line leading to exchange A3. Relay C9
applies S“Perlmposed dlrect cuarrent to the ¢ i

The opening of contacts 10609 and 6509 pre- |

vents the backward directed impulse receiv-
1ng relays connected to the @ and & leads from 1

being influenced by the superlmpOSﬂd direct

1io

current. A circuit for relay D2 is completed

W, b'ltterV earth.

118¢9. It also closes contact 11942, which
energizes relay K1 over earth, contact 11942,

relay K1, resmtance W, battery, earth.
lay K1 remains enermzed over contact 128¢1

over earth, contact 188¢9, relay D2 , resistance
Rehy D2 opens its con-

"tact 12642 fmd closes 127d2, which causes it
to remaln energized mdependent of contact

. -.‘11'-'?-'
_L...Li.}',

Re..' e

v o
1.5

independent of contact 119d2. This relay

cuts off the superimposed direct current by

opening contact 121el. The opening of con-

“tact 143¢1 does not cause relay C9 to release
due to a locking circuit having been estab- 1



1 9_0'8;3657.

lished over centact 141032 Contact 12061 18

now closed, but the current source of sup-
ply mentioned is. not connected up to the b

lead due to the opening of contacts 67¢l and.
65¢9. The & lead from the group selector-

GW2 1s now switched threue'h over eonteete

- 137el, 125¢9, and 124¢13.

10

20

w3
e |

40

and b leeds will be descr 1bed in a late]:' par: a-
graph. f

The group selector GW2 is 1e1eased in
known manner and the circuit over the ¢l
lead cut off, so that relay C9 releases when
the connectmn with the subscriber of. eXx-

.eha,nrre A8 is ended and the eubscmber of ex-
Relay C9

ehenge A2 replaces his receiver.
now applies superimposed direct eurrent to

the & lead of the junction line leading 10 ex-
change A3 over contacts 120el, 66010 65¢9,

124@13 and this eupemmpoeed cm rent 1S ap-

plied until relay D2 is short circuited by the

opening of contact 118¢9 and closing of

- 129¢9, shert—elremtmn' relay 1 by openmﬂ'j
contact 11942 and closmg contact 13042 and
In re-
leasing, I‘GI&Y E1l cuts off the current from
the Junetlon line at contact 120¢l. This im-

allowing the latter relay to release.

pulse causes the release of devices shewn n
Fig. 4 in the manner indicated in this figure
and explained in connection therewith.

- If a subscriber of exchange A2 w1shes to'
speak to another subscriber of exchange A4,

he sets the group selector GW2 to the access

over which relay C10 is enercrlzed over the
¢2 lead. The preselector VWG 15 set to an

idle junction line leading to exchange A3 by
means of the circuit completed over the 02

lead, relay C10, key 51, contact 143¢l, re-
sistance W1, battery, earth. .'This'eetting. op-
eration 1s carried out in exactly the same

manner as that oceurrmﬂf When access ¢l 1s
seized. -

Relay C10 apphes superlmposed direct
current to the & lead over contacts 121el,

- 132¢9, 133¢10, and 124¢13. This 's_uperimf

ot
o |

G0

~the b lead.
pulse which depends upon the 0pera,t1011 of

? relay C10 is transmitted over the Z) lead of the

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 eerth contact

131¢10, relay D2, resistance W, bettery, earth,

removes the short circuit for reley D2 at con-

‘tact 134¢10, and consequently causes relay
D2 to be enercﬂzed ‘Relay D2 remains en-

ergized over contact 12742 independent of

earth, contact 11942, rela,y E1, resistance W,

battery, earth. Rela,yr K1 1s pheed 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
In this case, therefore an 1m-

-1} ﬂ%ele

66010, 65¢9, and 124¢13.

{31"'&1110 th e 1“1{3‘1%@

an 1mbulse

manner deser 1bed

~the nnpu]ee over tnﬂ a and b leads. B
relays close contacts 18221 and 18&/0, caus- .,
ing winding I of relay
cuited and IE&I‘IV C21 to operate, which pre-

.-]unetlon hne leedmn' to e‘i{chane*e A3 The?

opening of contact 14361 does not release Te-
lay C10 due to a locking circuit having been

completed for this rela,y over contact 141d2.

- 'the SWlichme operutlons caused in the re-@'?_o' g
] (Flﬂ 4) and Ue4 (Tlﬂ 5) by
~the mipmse transmitted over the

The switching oper atlons in the I‘epeater;' E '
Ue3, according to Fig. 4, caused by the im-

pulsee transmitted elmulta,neeusly over the a

be described later.

The circuit ovez the (*2 1e‘1d is cut oﬂ:' rw

Relay

the end OJ “the e(,n:nﬂeblen

C10 re-

eed Wllli'___ R

leases and, with the object of 1eet01 ing the

‘switching means in the repeaters er and

Uet to normal, applies superimposed direct -

current to the b lead- over contacts 12061

"yl

zeﬂf over the O lead 1s enly cut o

The release cur- 80

‘at contact

120el after relay D2 has been short-circuited

CVer

| ’T‘h ‘1JLL,i‘ Ue 3 err emheno e Au

GI

a stubscriber ef axchange A3.
rech curre: "*t) IS

cordance with the seizure of said Junction

and Y38 to be enermzed for the duratwn of

t0

T2 to be short—elr—'

contacts 129¢9 and 134¢10, and has in®
turn short- circuited relay E1. over cont‘lct.._-;:'_'-‘__'..-;__
13042. A long impulse consequently is trans- 83

mitted over the 0 10‘1(1 for the purpose of -
¢ should be noted that
the ]uz’lctmn line to e:{ehenﬂe A3 is guarded -
for the duration of the eml over access ¢l =~
or ¢2 as long as leleys 09 and ClO remem;-;.,-- S
63 ewwed | : : *
' (see I‘lo o
1) is e}u own in Fig. 4. This repeater Ue3 is -
-f‘om,d when a connection is to be set up
TIn such a case-
(by means of superimposed di-
simultaneously applied to
the @ and b leads of the junction line in ac-
100
line in exchange A1l cr exchange A2 in the %
This causes relays X1 -

These

rents the seizure of the 311110131011 line VI,

'.uem exchmﬁ'e A3 to A4, Relays X1 and
Y3 also cause re1a v (14 to be energized over
earth, contacts 160x1 and 165v38, winding I >

of Ielav C14, resistance W, b‘ubely earth.
Re

el

has caused contact 19621 to be opened before
the slow-acting relay C16 responds. Relays

X1 and Y3 also open contact 161x1, 16221,
166y3, a and 1673, so that the Junctlon line

from 1Lhe gToupP eeleemi G'W3 in exchange'

ntact 181¢10. Tt lay E1 over A3 '
contact 131¢ energizes relay 1 over seized. This guarding is telien over by relay

- 021 (eor-mct 224621).-
impulse over the ¢ and d leads and after

and 1-:3: :::hno to exchange A2 cannot be
At the end of the
the release of relays X1 and Y3, 1e1ay C14

110

2y C14 locks up over 1ts contact 170¢14. -
ay C16, however, cannot be operated due -
to the f‘lCt that the identification impulse
over the junction line is ended and relay X1 -

115

120

Ty

short circuits winding I of reh T2 over con-.

The epenmo of cen‘taet

tacts 167¢14, 168us3, and 16952, end thus pre- '
vents the pmetmn line VL to exchange A4
from being seized:

130 )

o5



10

171c14 *eq’:ovef; one sh
1110 T of relay CHI1.

Rela X1 at the same time catises. relay 015
to be 0pemted over earth, contact 163cl, re-

lay C15, resistance W, b%tery, earth, due to
C15 hamne been

the short circuit for reh

- removed at contact 181y3. RG].@Y Cm 1n turn
removes the second <hort cireuit from wind-

10

CH1 at contact 164¢15, thus
CH1 to respond over emub

ing I of relay
causing relay

~ windmmg 1 of relay CHI1, contact 178¢14, vo-

';Slstance W, battery, %wl“tﬂ
mains enermzed over eai

- .15

- Relay

tery,
b lead and after relay

Relay CH1 re-
rth, conm E 179¢hl,
winding 1T of relay CHI, resmu_rnce W, bfw—
earth at the end of the im pulse over the
Y3 has removed the
short circuit for relay CHI at contact 180y3.

. '26907;,1 97052, g wiper of the preselector VWS,

20

relay 090 key Sp'T, contact 262¢4, resmtqnce ,
- W, battery',

earth, and brings about the re-

: lease of the switching means In exchange
A4, which were opﬂm‘ted by the identifica-

25

30

- 95%¢4. Due to the fact that relay

o 3'.5'_ meantime has been deenercrmed by the open-

45
50

BB

60 ¢

65

tlon 1mpulse transmitted over the & lead, by

sending out a release impulse over ‘the b ¢ ge
A2 from preselector V_WS at contacts 19252,

19852, and 169 2, and removes the guarding

lead. Rela C20 for this purpose applies

superlmposed direct current to the 0 1ead_ :
over contacts 251620, 252¢4. Relay C20 also

energizes relay D5 over earth, contact 253020,

relay D35, resistance, battery, earth. Relay D5
. energlzes relay E4 at contact 256d5. Relay'

4 cuts off the release current at contact
C20 in. the

ing of contact 270s2 (rem 82 1s energized
by means of relay CH1 at contact 187¢ chl),

‘superimposed dlrect current 1s r1];3@)11(—3*:1 to the
b lead over contacts 258¢20 and 257e4 until

relay D5 releases due to a short circuit over

contacts 259620 and 260(320 short- circuiting o

relay E at contact 261d5. Relay 1t 1"eleases-
' _after a definite period and cuis off the release

. current by opening its contact 257¢4. Relay

CH1 closes contact 187¢h1 and thereby ener-
oizes relays U3 and 2 over earth, contact
184ck1 winding I of relay U3, wmdme' I of
relay SQ baftery earth. Due to the opening
of Cont‘wts 168u3, 18513, and 18bud and the
closing of 187u3, 188%3 and 18913, the junc-
tion line from emhanoe A2 is switched over
to the secondary lmeswmch MW3 over which
the group selector GW6 is accessible. Relay
U3 removes the short circuit for winding 1
of relay T2 at contact 168u3, which removes

the D‘LIELI‘dlIlﬂ' of the junction line against fur-
ther selzures over access ¢ of the group selec-

tor GW3, and also opens contact 19013 which

d1sconnects the receiving device X1 from the
o lead of the junction “line. Relay U3 at
the same time closes contact 27763 which

‘energizes relay UT and causes relays X2 and
Y4 to be connected to the @ and b leads of the
junction line over contacts 190u3 and 191w7.

Relays X2 and Yé‘: serve as receiving dewccs

rt cireuit frt)m Wil’id- -

TIII of relay T8, battery,
opens contact. 17623 whlch breaks the circuit
for the rotary magnet DM3 and causes the
to be set to

C20 1s enerolzed over earth, contacts

C pulse
an extended period of time, and th“is'“ﬂh‘ﬂf'

lector GW3 over the accesses ¢l and 9.

1',908;,'3'6:’5:

for the 1dent1ﬁcat10n 1mpulses when tLe ]unc-

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 o

S8, contact 17673,

rotar}r magnet DM3, battery earth.

0

The ro-. ;

tary mfw'net DM3 closes contact 177dm8 and '

setsup a “circuit for relay T8 over winding 111

as follows: earth, contact 177dm3, wndmo
earth. Relay TS

wipers of the preselec or VW7
the succeeding idle junction line leading to

exchange AQ Conmct 177dm3 is now 16-
> over winding 11T of

opened and the circuit
relay T3 is cut off. A fresh circult for wind-

ings I and II of relay T8 can be completed
over the succeeding idle junction line, with

‘the result that the rotftry magnet DM3 mn no
longer be actuated over contact 176¢3.

Relay =2 in the circuit for relay: Uu dis-
connects the junction line from exchange

7_5 |

30

00

ot said junchion hne at con act 165}32 80 Ulmt

the mecoming line may be seized.

_Thﬁ setting of the connecting devmes mn
exchange Au is effected in a manner of no.

inter es;a, 1 the pres nt case. _

- At the end of the conversation, zmd when
pallmﬂ‘ stibscriber cuts off the COT‘HGCMO“] a
lono mmulc*e 1s transmitted over the & 1ead
n excb ange Al or exchange A2. This im-
retains relay Y38 (Hw 4) energized

short circuits winding IT of relay CH1 and

winding IT of relay ulA over contact 150%,

Relays CH1 and C14 remqse and restore their
contacts to normal.  Relay
circuit for relays U3 ‘111(:1 =2 at contact
187¢hl. Relay U3 releases first, whereas re-
HT/ S92 remains energized a short perr‘a-’
longer, due to its slow aﬂ‘tmn and at contacts
16952 and 19459

junction line from exchange A2 or the group

-semctm (W2 in exchange A_S 11111:11 all of the

’1L(3hlnﬂ means hwe been re5t0 d {0 nor-

n1a1 | |
IT the svbsember of exchange Al or A 1{-‘:3-

-qun"es a connection with a ‘subscriber of eX-
change A4 Ielay Y3 is encrgized by the iden-
tification impulse for exchange A4 (

an im-
puise over the 6 lead). Rﬂlay Y 3 closeg 1ts
contact 1833, wheleupon relay C21 is en-

ergized and the ]uncL on line is guarded
_wmnst seizures from the group selecto*" GW3
for connections to exchange A4.
by opening contacts 16643 Tand 16{yu, ouards

Relay Y3,

the line to exchange A2 from the group se-
Re-
lay C21 (by means of contact 224¢21) takes

.over the _mnrdmfr of the ]anctﬂon Ime after

prevents the seizure of the

<>
&1

100

“CH1 opens the

110
115

120

195

lsu



the release of relay Y3.
operates its contact 165%3 and thus energizes

1‘,’968,-36“5‘-’- -

. This relay Y3 also

relay C14, which, by closing contact 170¢14,

earth, contact 17 0014 winding II of relay
C14, Tesistance W, battery ‘earth, as soonh
as relav Y3 releases at the end of the 117 -

pulse over the & lead and opens contact 180?/3 -f

- so that the short circuit for Wmdmo 1T of

10

15

~change Aeis guarded -lfra,msf furthm selzures

~ OVer access o1 Or access ¢2 by the closing of
contact 224¢21.

relay C14 1s removed.

against seizure from the group selector GW3
over the ¢ lead by elosmg its contact 167¢14,

whereupon relay C21 remains ener oized flnd]-

the junction line from exchange Au to ex-

- The switching opemtleﬂs

- brought about in exchange A4 by the 1mpulse

20
- tion relating to Fig. 5.
conver eetmn between a subscriber of ex:-

25
~energized an extended period of time.

30

39

over the b lead are enumerated in the descrip-
At the end of the

change Al or A2 and a subscriber of exchange
A4 a long release impulse 15 again transmit-

ted over the O lead which maintains relay Y 3-

Ite-

fay

YS by closing its contact 1803,

moves the ouar dmcr of the line.

‘Should a subscriber of exchange A4 wish
to set up a connection with a subscriber of
exchange A3, an impulse is fi

the ¢ lead as indicated in Fig. 1.

pulse transmitted over the b lead actuates

“relay Y3 and causes the same switching

40

operations to be carried out as Were-deseribed- |

in the case of a connection between a sub-

scriber of exchange A1 or exchange A2 and

a subscriber of exchange A4. The 1mpulse

- also causes the guarding of the ]unctmn line

45

50

oD

60

- contact 167 014 Rela

to be set up 1n the same manner.

the fact that a circuit is prepared for relay
C16 by the closing of contact 195¢14, the suc-
ceeding 1mpulse over the a 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 I
of relav 016 resistance W, battery, earth.
Relay

(C16 remains energlzed over winding
II in the following circuit: earth, COIlt'lCt

- 197¢16, winding 11 “of relay (16, I‘eSISt‘lIlCE',_

W, hattel}f earth. By - elosmcr contact
198016 it short circuits relay T2 so that the
preeelectm VW8 1s set to the succeeding idle

junction line in the manner described ﬂbeve |

Relay C14 is short circuited over earth Con-
tacts 209¢16, 210g1, and 21142, wmdmn I of-

relay G, w1per ¢ of the switch VW8, resmt-—
ance YV, ‘earth. It, therefore, releases ‘and re-
IMoves the omrdmcr of the 1unct10n line at

(31 is energized in the
rLbeﬂee--(:Lf—gselﬂoed cir cult fmd causes relay (22

Relay C14 Ouards the
- junction line between exelnne*es A3 and A4

contacts 227 6’8 and 226¢19.

947618, 2

causes
W 111(11110' II of rela, C14 to be shert circuited.
Relay C14 1eleases after a definite interval

and, by restoring its contacts to normal, Te- ing T of relay U4 bettery, earth.

~opens contacts 200%43 201u4, and 202%4: and

rst-transmitted

over the b ]ead and then another impulse over -
The 1m-

Due to

0 lead, with the result that reh

to operate in the followmcr elrcult eelth
contacts 271¢1 and 2724, d wiper of the pre- -_

~selector VWY, relay 022 resistance W, bat-
cemp1etes a leekmo cireuit for itself OVGI'_-

tery, earth. Rele C22 apphes supemmeoeed |

~direct current to the b lead for the purpose
- of releasing the preceding switching means

which were opﬂl ated by the Identlﬁmtlon 1m -
pulse.

the celmectmo up of the releese current over

Relay C19 is operated over earth, con-
tact 274¢22; relay C19, key Spt, contact 17363 5

- resistance M battezy, earth, and takes over Crs

‘Relay D4 re-

snonds over contact 235¢19, remains ener-

_ Ul?’ed over contact 22944, ‘md epemtes 1ela,y-
_.E over contact 230d4. Rela,y

tained energized over:

K3 1s main-
~contact” 231e3 and
" breaks the rele‘lse current at contact 227e3.
Due to the release of relay C22 by the open-

0

1ng of contact 2"2%4.} and the release of relay '

C19 by the opening of contact 974¢22, the re-
lease current is applied over COI’lt‘ICtS 240e8,
_ and 249¢19, until relay D4 is short- DR
circuited over contacts 298419 and 238¢18,and .
~in turn short-circuits relay E3 at contaetg;__, IR
276d4. Relay E3 releases and cuts off the 9% -
releese current by opening 1its eontﬂct 240e3. "

o5

“Relay C16 also completes a circuit for re- T

lays U4 and S8, which extends over: earth,
eonteet 199¢16, winding 1 of relay S3, Wmd— *

Relay U4 95

closes contacts 203u4, 20414, and 205u4. ThlS

say, over the secondary’ lllleSWItCh MW4 to

‘switches over the ]unctlon line from exehqnge' o

A4 to the devices in exchange A3, that isto f' '_
100 - .
“the group selector GW6.- Relay C16 connects

relay Y4 to the b lead of the junction line
over contact 206¢16. Relay X2 cannot be

connected up due to the 0pemn0' of contaet |

- 207¢16. |
The setting of the s QW]tehes in exchenoe A3

has no bearme on the present mventmn and,

ceneeqnentlv will not be described.

At the end of the conversation, the repeater
shown in Fig. 5 applies superlmpesed direct

current for an extended period of time to the

gized. This relay short cnmnts relay C16

over contact 20874, so that the latter relay re-
016 when releasing, cuts off I
the circuit for relave U4 and S3 at contact
199¢16, and these relays consequently release

Relay

leases.

anc leetore their contacts to normal.

Y4 is ener- .

[t
foed
S, S

‘Tf a subscriber of exchange A4 w:tshes to o

Al; A2, or A3, and the junction line between

communicate with a subscriber of exchange 120

e‘cehenﬂeq A9 and A3 is busy transmitting'a

call from a subseriber of exchange Al or

e'{change A2 to a subscriber of emhanwe A3,

said junction line is switched over at con-

the secondary lineswitch MW3.
and U7, however, connect the mxﬂnry

pulse reeewmo devlcee ‘(2 and Y4 to the «

130

105

110

" ye5 |
tacts 185u3, 18643, 18843, and 18943 to the-__--" .
oroup selector GW6 in exchencre A8 over
Rela, S U32- N

1m-



1z

“that the 1dm1t1ﬁcat10n impulse may in
these devices. -
- When a subscriber of exchange A4 in such

and b leads over contacts 1907 and 191%( S0
uenc_e

a case desires a connection Wlth a subsecriber

- of exchange A3, the identification 11111:)111563

10

15
~ relay T2, and, in consequence thereof, causes

the pr*eselector VW7 to seize an idle line.
H?2 short circuits 1ts winding I at con-
tact 21571,2 Tbut still remains ﬂnernu:ed over

20 wmduw' II reswtance;

30

~tacts 200ud to 205u4).

45

o)

- with a subc;ewber of exchange A2, two 1:1&—_
~ therefere, the junction line between ex-
changes Aae and A8 is busy and has been
swnched over (by relay U3) to the connect-
ing devices in exchange A3, the auxiliary im-

pu]se recelving Jevees wlays X2 and Y4 are
The first 1m-

60

6D

o (comacts 29183 to 22383),
)

- 198¢16.
40 |
- a long impulse transmitted over the b lead, so

the circuit for relays U4 ‘wd S3.

ate.

(one 1mpulse transmitted over the b lead and
then another impulse over the @ lead) influ-

ence relays Y4 and X2. The first impulse

over the O 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

21494, wmdmn T of relay H2, resistance W,

batter y, earth. Contact 220?/4 shmt-—eu&uts

Rhltl

earth, contact 21642,
W, battery, earth, and prepares a 'circuit for

'relay C16 at sontact 217 %2. The succeeding
impulse, transmitted over the a lead at. the
end of the first one which passed over the &
lead, causes relay X2 to operate and complete e
~ the ClI‘CHl‘t for relay C16 by closing its contact
21822, so that rela,y (C16 1s energized over

earth, contact 21742, contact 218@2, winding

I, resistance W, battery, carth. Relay H2
takes over the mmrdmﬂ of the junction line

at-contact 2197@2 and thus prevents the seizure
of the junction Tine over the group selector

GW3. Relay C16, by means of relay
dlsconnects the
mnction line from the preselector VW7 and
swneheg it over by means of relay U4 (at con-
Relay CI16 takes over
the guarding of the junction line at contact

end of the conversation is brought about by

that rehy Y4, by closing its contact 208@/4—

-short-circuits Wll’ldl"lﬂ‘ II of relay C16 and

Rela C16 then opens

Relay S3
in turn cuts off the circuit for relay (1, :amd

causes it to release.

all the switching means are thus Lestored to.

normal.

Responsive to the seizure of the junction

line in exchange A4, when a subscriber of
xchange A4 wishes to set up 2 con"lectwn

pulses are transmitted over. the b lead.

connected to tLe a and b leads.
pulse over the 0 lead causes relay Y4 to oper-

 The succeeding impulse over the b lead re-

S3

contact 173e3,
The circuit for relay C19 short circuits relay

Also in this case the release at the

lay

Relay Y4 energizes relay H2 over con-.
tact 21494, Wthh by means of contact 219242,
takes over the Ouardmo of the junction hne-
at the end of the first 111'1pulc:e -

1,908,365

energlzes- rela Yé’c
is of short dumtwn so that, due to the closing
of contact 208y4, a release of relay 016 or
relay H‘? OWIng to the. short mrcmt of -wind-
ing Il of these rehyq does not occur.

The switching operations caused in the ex-
change A2 by the two impulses over the b lead
The 1eleqsc~_
‘also 1n this case 1s brought about by a 10
impulse transmitted over the 0 lead, wh vich
an extended period

have already been described.

energizes relay Y4 for a
of time. "Relay Y4 short-circuits windings

IT of relays C16 and P".J at contact 208z ﬂc-
‘i:he switching means
are restored to 3101'1115.,1 m the manner indi-
| If the junction line between
exchanges A2 and A3 should be busy when
ubscmbel azfF exchange A4 desires ‘1 con-.
'ﬂechon to a subscriber of es rchange Al, the

with the result that ail
cated above.
the b

1centification 1111“[311186 (an 11111:}1115{3 over

lead) operatesrelay ¥ 4 10 ehchqnﬂe A3 which
‘guards the line and sets the pr eselector VW7
to an 1dle line in the manner described above.

The awitching ope“ﬂtmns takino place 1n
eha*lﬁe A1l or exchange A2 in consequence

The 1mpulse, however,

80

00.

of the impulze over the?) lead hi_We previously

been described.
The release  also in- thls case 1S brouﬁht

&bout by means of a long 1mpulse over the 2
lead. - S
Outgoing connections from ezdmnoe A8.

are to be deseubed below.
‘When a subscriber of exchange ‘A8 wants

a connection with exchange AL, the group

selector GW3. 1n. emhftnﬂe A3
must be set to the access 2 (Fig. 4).

(see Kig. 1)
This

energizes ‘relay C19 over the ) lead, con--
relay C19, key S5pT,
emy

tact%f 16673 and 16121,
resistance W, battery,

T3 and the preselectm VWT 1s get to an 1dle
line in the manner described above. Relay

100

C19 closes contact 226¢19, and thereby applies

supet 1111posed direct current to the b lead over

contacts 227¢3 and 226¢19. It also energizes
relay D4 over earth, contact 285¢19, relay D4,
resistance W, battery, earth, the short circut
for relay
D4 remains - energized  over

relay K3, resistance W, b‘titew, earth. Re-
E3 is maintained encrwmd over contact
281¢3 and completes a civcuit for rel lay I over
contact 282¢3 as follows: earth, contact
282¢3, relay I, battery, earth. Relay E3, by
opemno its contact 227¢3, cuts ofi the Super
imposed direct current.
dl_sconnect. the @ and b

selector GW3 is connected to the junction
line. The switching operations brought

about in exchan ges AQ and Al by the 1mpulse.

Relays C19 and I3
leads from the pre-
‘gelector VW8 at contact 233¢19 and contact
284¢19 or 23bed, whereas due to the closing

of contact 23683 the 0 lead from the group

D4 havlnﬂ been 1*emoved at contact
228¢19. Relay

“contact 22944 independent of relay C19 and 1!
‘energizes 1“*elay 183 over carth, contact 230d4,

115
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over the & lead have prevmusly been de-

~ scribed.

~cl, over which leh

10 ¢

Should a, subscriber of exchanﬂe A3 want a
subscriber of exchange A2, the oroup - selec-
tor GW3 in exchange A3 ; 18 set to the access

Jead from the group selector GW3, contacts

167y3 and 16221, relay C18, key SpT con-
earth. This

tact 173¢3, reswtance W, battery

* short-circuits relay T3 and sets the preselec-

“tor VW7 to an idle line.

15

superimposed direct current to the b lead over

_contacts 227¢3 and 237¢18. In addition, re-
19 lay D4 is energized over earth, contact 233¢18,
relay D4, resistance W, battery, earth, and-_

mqmtams the cireuit for relay C18 over Con-

tact 23944 independent of the key SpT and
D4 1tself remains ener-

contact 173¢3. Relay
oized over contact 229634 This latter relay

“also closes contact 230d4, thus causing relay
- IE8 to operate over ea:tth contact 230034 re-
lay K3, resistance W, bfl,ttery, earth.- Relav |

§ 0% lemfuns ener D‘lZEd over contact 231e3, and

Y gets up a circuit. for relay F over contact

1 9232¢3." Relay E3 cuts off the superimposed

direct curr ent to the b lead at contact 227¢3.
T being energized due to its

slow action, however, the superimposed direct

Prior to relay

current is re- flpphed to the b lead over con-
tacts 240¢3, 241¢18, 242f, and 24322, and is

~cut off as soon as rel‘w I operates over con-

 935¢8 causes the junction line to be discon-
‘nected from the preselector VWS before an
Jmpulse is transmitted over the b lead. The
switching operations of the devices in ex-

40

tact 232¢3 and opens its contact 2427. Two
impulses in succession, therefore, are in this

%9 case transmitted over the & 1ead in depend- 1
~ence of the seizure over the ¢l access.

The
opening of contacts 244¢18, 245¢18,

changes A1 and A2 caused by the two succes-

sive 1111p11186$ have been described above.
When the calling subscriber of exchange
A8 replaces his receiver, the ¢1 lead -of the._;
group selector GW3 is. cut off in known man-
ner and the circuit for relay C18 is opened.
Relay (18 releases so that the Superlmposed'_

direct current is applied to the O lead over

contacts 240e8, 247¢18, 249¢19, and 243¢22,
until relay D4 is short mrcmted by the closmg

of contact 238¢18 and, by closing its contact
2T6d4, Sh{)lt circuits reh

- then restores them to- normal

Tf a subscriber of exchange A3 desues a
connection with a subscriber of exchange A4,

the first-mentioned subscriber sets the. O'roup

- selector GW3 to the access over which relay

- (20 is operated. This access is shown in the
right hand top corner of Fig. 4. Relay C20
thus s ener 01zed andl cutﬂ oﬁ' the b lead at

(18 is then energized.
o The circuit for relay 018 extends over the cl

Relay C18 applies

“the s uGlZdIe over relay
_1111{—3 1S Dualded

and B
seribed 1n conj unctlon Wlth the alranﬁement o

E3: This relay

opens ‘the circuit for relay I‘ at contact 282¢3
“and cuts off the superimposed direct current
 at contact 240¢3. The long release impulse
which actuates the devwes in exchange A2

2,3, and 4. In Fig.
_1mpulse over. the b lead auses relfty B n the_; bl

contact 250020 Superlmposed dlrect eur-
rent is applied to the 6 lead over contacts i -

251620 and 252¢4. Rela
Rela,y

(C20 energizes re-
lay D5 over earth, contact 253020, relay D5,

resistance W, b%ttery, earth.
mains ener 0‘17ed over earth, contact 254d5

D5 re-‘-

relay D5, resztstance W, batter ¥, ealth and .,
also ener O‘IZBS relay Ee’c over earth, contact o

- 856d5, 1elany E4, resistance W, ba,ttery, earth.
:-Relay H4 1s ma,mtamed enermzed 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

C20 having opened contact 258¢20. The pre- 80 o

selector VWS is advanced in consequence of

(20 and the junction
The switching opera,tlons' "

brmwht about 1n exchanﬂ‘e A4 by the im-

of the arrangement shown in I‘1g

- At the end of the conversation betWeenf-:

-_Pu].se transmitted over the b 1ead will be 8

explamed in connection W1th the. descrlptlon'{ S

the subscriber of exchange A8 and the sub- |

_scnbel of exchange A4, the circuit for re-
lay C20 is cut off, causing the superimposed
direct current to be apphed to the b lead over =
contacts 258¢20 and 257ed.. 'This eurrent 1s

applied until relay D5 is short circuited by
the opening of contact 253¢20 and the clos-

then closes its contact 261d5 and causes relay

ing of contacts 259020 and 260¢20. Relay D5 '

T4 to restore its contacts to normal, with the o
result that the superimposed dlrect current

is cut off at contact 257ed. This long impulse 100 R

over the b lead causes the release of the re-

peater Ue4 according to Fig. 5 as will be de-

shown in Hig, 5

When 1 subscrlbel of exchanﬂe Al w1shes |
to speak to a subscriber of exchanﬂ*e A2, only

one impulse is sent over the @ lead. Th1s im--
pulse causes relay X1 in exchange A3 to be

energized, which relay in turn energizes re-
ay 014: over contact 16021. Relay
completmo the guarding of the unetlon line,

responsive to a long impulse over the 4 lead.

Relay C14 consequently releases. The release

remains energmed over earth contact 17 0814 L
winding IT, resistance W, 11111311 short- cn*cmt— _.
~ed by contact 180y3 when relay Y3 operates .

115

impulse in this case, however, is transmitted

(see de— o
| 1200

-1111medmtely after the SW1tch1n0' over to the -
connecting devices in exchange AQ
‘seription apphc%ble to Fig. 3) o o
- An impulse is transmltted over the b lead o
in accordance with the ‘seizure in the indi-. ~ ~ .
vidual exchanges A1-—A3 when a subscriber-
of exchange Al A‘?’ or A3 wishes tosetup . .

a CO‘mectlon W1Lh 120 o

' subscriber of excha,nge e
A4. The manner in’which this is carried -

-out lms heen described in detail in: the de- =~
seription of the avranﬂement shown in Figs. -

the 1dent1ﬁcat10n |
130

014 tter 110 |
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- '0'1 oup selector GW7 to be opemted over the

A Tead,

contact 2950.

contacts 294ub and 291ub, relay B
earth. Relay B 1s enermzed and closes its

ations are brought about in the group se-

| '_1ector in consequence of the energization of

relay B. Due to the closing of contact 2950,

_'relay H3 is connected to ba wttery over earth
contacts 2050, 29644, relay H3, resistance ‘»V
- battery, - earth.
by closing contact 2977?;3 guards the junc-

Relay H3 1s enermzed and

tion line aﬂamst selZure from the group se-

ergized over contact 29944 and,
7'29672& Opens the circuit for Ielmf H3.
lay 4 takes over the guarding of the junc-
tion lhine at contact 30044,  The 1mpulse

lector GW4. Relay H3 energizes 1ela,y H4

over contact 29843, which tﬁen remains en-

- transmitted over the b lead ends, and relay

B releases, before the 011'{311113 for relay T4

has been completed

| '11’1 6\011&”196 Aé 1 eﬂ'ect d in known manner

s
B

lease 1mpuls
b lead.

Tector GW7T to remmn energized for an ex-

At the end OI the connection a 10*1!* Te-
is again transmitted over the
1t causes relay D in the group se-

".'--'_Lended ‘peried of time, contact 2950 belng

closed in the meantime so that relay H4 s
short circuited and releases after a time, thus

restoring its contaets to normal so that the

'Oua,rdmfr of the junction line is removed. Re-
lav B howeverﬂ remains energized only until
relay Hé% has restored 1its coﬂt@ctu to normal,
and contact 2950, after the circuit for 1"elay.
“H3 has been set Up over earth, contacts 2956,

29674, relay H3, resistance W/V battery, arth group selector GW Lat contacts 292ub

 does not remain closed due to the release im-

40

pulse over the b lead for such a long period
that the slow- acting rel:;w H3 is mused to

function.

~ When a Subscrlber of exchanﬂe A4 WEL’”ltS
a connectmn with a subscriber 0{

exchange
A1, an impulse has to be sent over the b 1ead
n the manner shown in Fig. 1. This ]

- fected by the group ‘selector GW4 seizing

N it S
i

e
i P

_'_battery, earth.

‘the junction line VL over the access ¢3 over

- which relay C25 is energized in series with
... relay Us..

50 ¢ le ELd relay €25, relay UB, key SpT, contact

301e5, resmtance W, b%ttervj earth Relay

C25 apphes superimposed direct current to

‘The circuit then extends over the

the & lead over contacts 803e5, 304ub, 305¢5,
and 302¢25. Relay C25 energizes re lay D6

5 over contact 806¢25 in the following circuit :

earth, contact 306025, relay D6, resistance W,
Relay D8 remains energized

 over-contact 30746 @Ild in addition, sets up a

circuit for relay K5 over earth, ¢
relay Kb, resistance W, ba ttery, earth. Relfw-.
- E5 remains energized over contact 309¢5 mn-

contact 308d6,

dependent of contact 30846 and, by opening

o contact 808¢5, cuts off the supermmosed di-
rect current from the b lead. It also switches
;through Sald b lead at contaet 310eb.

No furthex switching oper-'

at contact

Be-

.- circults rela
relay K5 also releases after an e:v;tended pe-

riod of time and restores its contacts to nor- 8
~The mpemmposed direct current ap-
plied to the b lead i1s cut off by the opening

1s ef-

“means of relav 5,

contact 3
impulses In succession are transmi
“the b lead on the seizure of the junction line
over access ¢2 by the group s

The _
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opening of (_,ontim 3016“0 cuts off the above—'

mentioned circuit for rela v ©25, but the lat

relay remains energized over contact 397536
'The switching opemtlons brought about
in the mf“hvmum exchangesg due to the 1m-
pulse over the & lead have aheady been de-

subscriber of exchange A4 and the subscriber
of exchange
the group selecum'
C25 and Ub conseqneﬁﬂy release.. ﬂel;;w Ub
brings about the switching over o1 the junc-

‘tion line to the oToup 5019@01‘ GWT at con-
tacts 290ub and 291ub, while superimposed
}_Jphea to the 0 lead over

the contacts 311eb, 312623, 313¢24, and 314¢25 -

direct current 1s ¢

due to the 1610‘186 of Telzw (025, J_he release

of relay 025 also causes relay D6 to be short

circuited over contacts 81525, 816¢28, and .
83

317c24, with the result that rehy D6 releases

- ~after a definite period, its release being re-
The setting of the group selector GW7

tarded by ‘the short circuit. Relay D6 short

ay E5 at contact 31846,
mal.

of contact 811¢5, and the release nnpulse over
the b lead is thus ended. -

Al 1s ezﬂded the ¢3 lead from
W4 is cut off and relays 7

so that

0

seribed. VVHBH the conversation between the

Should a subscriber of exchange A4 re- &

quire a connect:on with a subser iber of e.u_

change A2, he sets the group selector GW4

to access 2. This causes relay C24 to be
energized in series with relay U5. Relay Us
brings about the switching over of the }um-

160

tion line from the group selector GWT to Lhe o

while relay C24 applies super }mpmed divect
current to the 0 lead over contacts 303¢),

304ub, 305eh, and 319¢24. Relay (24 ener-

glzes relay VA D@ over em'bh contact 320c¢24, re- -
lfﬂ; D6, resistance W, bmttery, carth. Re-

lay D6 remamg energized over contact 30746,
and energizes relay joiS over contact 308d6.

Relay E5 by opening contact 303¢5, cuts off
- the super 11“1"1;}05%1 direct current. Tf contact
311eb 18 now closed, ﬂupeump ysed direct cur-
rent will be T‘G—‘lpphed to the b lead over con-
tacts 311eb, 82172, 822¢24, 319¢24 until, by

the rel ay ¥2 1s eml"__;md |
over earth and com%t 323e5 and cuts off the .

110

Sﬂpemmpoqei direct eurrent by’ opening its =

0172,

selector LIVVA*

In this case, therefore, two
ited over

Fund
tv. =,
4

The 2 lead 15 cut off at the e*ld of the call -

and relays C24 and U5, therefore, release.

Relay Ub brings about the swrtchmo aver

of the junction line to the group = selector
GW7, whereas veiay (24 applies the super-
IMpPo
Thig

FRLER

Fois ]

osed direct current to the b lead over (30‘1- .
tacts 31165, 8126923, 313¢24, and 814¢25. '

superlmposed dlrect current is intended to

-'brmﬂ* about the relewe zm@ 18 a,pphed umﬂ_
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relay D6 restores, after being sh01 t—cu*cmted

10

by the opening of contact 320¢24 and clos-
1ng of contact 317024, Relay D6, by (:1051110_
it contact 818d6,

short. ClI‘CLlltS relay E5
which restores its contabts to normal after a

definite period, and thus cuts off the super-
imposed direct current apphed to the & leadl'

by opening its contact 811e5.
When a subscriber of exchange A4 wants

a connection with a subscriber Of e‘{chaﬁlfre-

A3, he sets the group selector GW4 in ex-

15

20

| chance A4 to access cl, which causes relay
Co3 to be energized in 5e1 les with relay U5

Relay U5,

in tnﬂ manner described above

brings about the switching over of the j unc—'_
tion line to the group selector GW4. Rehy_
023 applies superimposed direct current to
“the b lead over contacts 808e5, 304u5,
‘and 824¢28.
1t energizes relay D6, Whldl remains ener-
gized over contact 307d6 and energizes relay

E5by closing contact 30846, Relay E5 cuts

By closing its contact B825¢23

- off the superlmp{}%ed direct CUIIe‘lt applied

to the b lead by actuating contact 303¢5. The

- 25 closing of contact ullf’a causes superimposed -

dir ect, curr ent to be app

contacts 311e5, 321/2, and 326023 which, how-

- ever, 1s cut off when relay K5 enerwzcs relay
srealks the connec-

h1s case, therefore,

30

35

lied to the a lead over

K2 ovex contact 82325 and
tion at contact 821/2. Int
an impulse is first transmitted over the b

| lead and then one over the a lead..
" When the connection between the sub |

scribers of exchanges A4 and A3
the access of the group selector GW4 is cut

off. Relays (23 and U5 are deenergized so

“that relay U5,

in the manner

R above, switches over the junction line to the

. _:40

leases and at contact 318(28 short cir cmts re-

45

50

frmup selector GW7, and relay C23 applies

-51113er1111posed direct current to the 0 lead
and
314¢25 for the purpose o1 releasmﬂ the re-

over contacts: 311e5, 812023, 313¢24,

peater Ue3d in exchange A3. Rela, D6 re-

lay E5. Relay Eb5 releases after a definite
period and bV opemno* 1ts contact 311¢5, cuts

~off the superlmposed alr ect curren‘t fzpphed_-
'-totheblead o -
It will be mentioned in t‘ns conneutmn
0 that when a subscriber of exchange A1 sets -
-up 2

Aa, the 1dent1ﬁcat1on 1mm‘=1,se tmnsnutted

~over the @ lead causes no switching opera-

Rt

60

S T

tions to be carried out in the Iepea,tﬂr Ued
shown in Fig. 5. In a connection extending

from exchancre A2 to exchange A3, however,

an impulse is transmitted over. the 7 Tead

as well as.over the ¢ lead. The impulse trans-
‘mitted over the & lead brings about exactly
the same switching oper “th*lS {guarding by~
‘means of relays HS and H4) as those bz ouwha: -
~about in a connection extending from ex-
After the
-repeatel Ue3 has: been SWItChed over to the
;-connectmo dewces 1N ex chanbe as, however

changes A1-—A3 to egchanﬂ*e Aéf!:

Uet (Fig.

305¢b,

18 ﬂnded |

descnbed r"1dent1f1,71nfr relay is not enermzed over the.

a release impulse is- transmitted over the 6 :
tead as previously described, and this impulse
causes the switching meam in the repeater

5) to be rcst()rea to 11011 nal. |
As Wlﬁ be seen from ' g, .1 and also fm—

Fig, 6 shows a theoretical embodnnmt ac-

cor dmg to which the first impulse seizes the

junction line VL, but the impulses are trans-

mitted by means of a special device actuateu

_by a, second impulse series..

R ( .
ther described in 001131111(,1:1011 with Tigs. 2-5, '
‘the identification impulses are tmnsmltted'
in dependence upon the seizure: of the junc-
“tion line VI, which interconnects all the ex-
changes, over a group selector of the 111(:11-

vidual e“ichanges A1—A4. |

In Fig. 6 the calling Subscmbel thS access-; ':

“When the group

over a ca,ll finder AS to a change-over switch- -
UW 1n exchanﬂe A1, over which the group.
‘selector GW is ‘lCCG‘Slble
selector GW isset to a definite contact row, for

example O, the switch UW is switched over

in known manner to a junction line VL which -
interconnects all the exchanges A1—A4..
junction line is then Uuarded against seizure
“from any other sta tlon and from transmission

of the identification impulse of exchange A4 -
For the pur- -

pose of selecting the required e\chanﬁe A2or
A3 between oxchanﬂfes Al and A4, the &,tep—-

(an 1mpulse over the 5 lead).

pIng switch ML is now set 1o a deﬁmte CON-~

tact (3 or 4) over which an identifying relay

~ C1 or C2 is energized, being simultaneously =

The identifying .- .
00

switched over at contqct 'zf:.

relays C—C2 correspond, :tor example, to re-

| The-,__-' S

lays C1, C2, and C3 shown in Fig. 2. Ifan

stepping switch ML by the second impulse,

the group selector GW2 is set by this impulse

105

series to a contact row over which the group - ol

~ selector GW1 or another group of ehchanges

may be re%hed n the manner 1ndlcated m' |

T106

bonnectmns f1 om e}’Ch@nﬂ*e AQ, OT AS are 4o
' 110
.5et up in the same manner as that descrlbed_ -

in the case. of a connection from exchan oe Al,

VVhen a connection from. excha,ncre Aed: 18

. seb up, the first 1dent1ﬁcat10n digit causes the'_;'- o

- group: qelectm GW in excha,nﬂ'e A4 to be set 115

2 connection with a subscriber of exchange OVer switches AS and UW. In the caseof a

connection to another exchange, for example

A2, the group selector GW3 is semed by the
i ﬁrst identification digit- (SWltch UW causing
a change-over from the group selector GW' tof

the group selector G‘/V?)) over which the re-

quired junction line VI is seized, and identi- . o
fication impulsesare transmitted over the cor- -

lespondmg access to the junction hﬁe mn the__ -
‘manner indicated in; Figs. 1-5. PR

125

The armnﬂement shown in rlﬂ‘ 6 18" usedf” e

‘when a plurahty of groups of eﬁ{cha,nﬂes Al—
- A4 are concerned and individual exchann‘es, o
for example exchanges A2 and A3, operate.as -
'_;-;_subexchano'es and others for example Af—l as’
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“matically transmits the idents |

~over the junction line as shown in the embodi-
to Kigs. 1-5. LI this first
- 920

“main exchanges, and connections between the
individuaal eroups are possible.

Fie. 7 shows an arrangement in which the

switch UW in the individual exchanges Al—
A3 is not switched over to a junction line Vi,

but said line is seized over the call finder Ao

“and the change-over switch UW as soon as a
calling subseriber lifts his receiver. Thefirst
changes, a trunk line extending in series
through all of said exchanges, a repeater 1n.
each exchange accessible over a plurality of

impulse series transmitted by the subscriber

causes the group selector GW1 in exchange

A4 to be set and simultancously 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 O relays, which then auto-
ication impulse

ment according _ |
digit does not correspond to the 1dentification

digit of any of the exchanges Al—A3, the

_group selector GW1 in exchange /4 1s elther

set to the group selector GW, or to another

junction line interconnecting a plurality ot
exchanges, and the identification oi 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

I;_:‘3;0

by seizing junction lines over definite accesses

over the group selector GW in the same man-

‘ner as that indicated i Higs. -5,

What is claimed 1s: _

1. In a telephone systemn, a plurality of ex-

changes connected in series by a trunk line, a

repeater in each exchange for {ransmitting

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 1s
~ received. ' ‘ T

-

9. In a telephone sysiem

repeater in

sive to its seizure over one of the routes over

which it is accessible for transmitting a pre-

7
1

“determined code of impulses over one or both

conductors of said trunk line, the code and
he conductor or conductors over which code

is transmitted being determined by the par-

ticulsr route over which the repeater 15 seized.

R W R

3. In 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 ot

~different routes, means responsive to the seiz-

ire of a repeater in one exchange and depend-

~ent upon the route over which it was seized
> for transmitting a predetermined number of

| , a plurality of ex-
- changes connected in series by a trunk line, a
each exchange accessible over a
plurality of different routes, the number of
voutes being one less than the number of ex-

e

changes, and means in each repeater respon-
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impulses over one or both conductors of said
trunk line, and identifying devices in each

exchange selectively operated by sald im- -
pulses to connect the desired exchange to the
trunk line as indicated by the number of 1m-" ¢
pulses received and the conductor over which

they were received. - - -

4, In a telephone system, a pllirality'_ Qf ex-

different routes, means responsive to the seiz-

ure of one of said repeaters and dependent
apon the route over which it was seized for

transmitting a predetermined number of im- 5

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 transmitting 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 diifferent 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 1m-
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 gsald 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 respounsive to the seizure of said repeat-
er over one of said routes for: transmtting

(s
'~'-'.".UT1
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115

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

S
eIy
B )

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 auxiliary trunk to'that portion
of the first trunk extending between the sec-
~ond and third exchanges. B
7. Inatelephone system, three exchanges,a
trunk line connecting said three exchanges in

R
T -~
R
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_series, a repeater in each exchange accessible .
 over two different routes to extend connec-
~ tions to the other two exchanges, respectwely,. o 8

means in each repeater for transmitting coded

impulses over one or both conductors of the -
trunk line, means at each exchange selective-
ly responswe 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“-_fﬁ
exchange and between the second and third
o exchzmo'e 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 excha,nges‘%
by means of said auxiliary trunks. .
8. In a telephone system, a plura,hty of

exchanges, a trunk line connectmg sald ex-

‘changes in series, a repeater in each exchange
for tmnsm1ttmg coded impulses over said
trunk line, each repeater being accessible over
- a plurahty of different routes, the route over
‘which a repeater 1s selzed determmmcr the
code which it transmits, and an 1dent1fymgf; o
device 1in each exchange selectwely responsive
 to said impulses to connect its exchange with.
‘the trunk line, the identifying devices of the
~ intermediate excha,nges each being responsive
 to two different codes, one f.or each trafic =

direction. -

9. In a telephone system a plura,hty of
exchanges, a trunk line connecting said ex-
changes in series, a repeater in each exchange
for transmlttlno' coded 1mpulses over the
trunk line, an 1dent1fy1n0' device in each ex-
- change selectwely 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
recelving calls from the 0pp081te traflic dl-“

~ rection.

10. In a telephone system three exchano'es e
a trunk line connecting said exchanges in
 series, a repeater in the first exchange for
transmlttlng coded impulses over said trunk

- line, an identifying device in the second ex-

.
Fi 9
.t

T
T

cha,no'e 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, T hereunto subscrlbe - o
my name this 231'(1 day of May, 1932. |

ALFRED KEYSER
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