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e econ omically installed.
" of particular. 1mp0rtance i01 sub ewhalwes_éf
3":w"1th the relay system. - L
~In the drawings ¥ igs. 1 and 1A whenj.--
P 5;_p1aced end to end with. I‘lﬂ 1A at, the 1ight -
" of Fig. 1 there is shown one main. exchange
llne. AL ‘which' connects a manual main ex-
-~ change (ﬁeld 1) with sever ral sub- ehcllﬂﬁwe%
IERR T ol these is'shown the one tdl{en 111to uﬂe W1t11=75_"
R -30._.:'the numbers: (10-—19) e
S0 Semi-automatic v&orl{uw is f-:howu bv W :zw'__
ffcaf example, but the mwmlon 1s not lm‘nted_..
- to thistype of working. = _
" The drawing is. dwﬂed mto ewht heldai
; __.;_md in the descuptlon for. example 8§ Sp Il
o means: the wmdmw I of relay Sp in field 8.
The desig nqtmn 4: »1/3 means the thn'd (3011-'
L "“-'_.._'tflct of 1{31‘1};' V. 1 and shown in. [1e1d 4

' 1 Tlle Subscrlber numoel 10 take% down._
R “The relay T°0 (?elo) is oper-
0 ated oyer: earth Dback contact 4 v'1/3,4 ab 3,
4434t 0/1, subscnber s loop of the amtmn "'

g__:f.hls receiver.

-'.':?1110 1t 1s known to so comlect several: sub-ex-
'-'-{fcha,nfres to a line ontgoing from a main ex- 4 Dy back contact 4 ab 2, earth.
.. .change that in then. cllﬁerent posmfoﬂs ‘rhcf;’}?j
',,SWltches',-,- ‘which are cennected up:
. sub- -exchange, take into use the further cir-
U ;.;fffemts for connecting up. the. subscrlburfs’ lines,
“ 0 seefor example the (}erman Patent 860, 610 S
“i. " Now the invention . relates to. small bub ey~
190 :changes. and Lt con slsts mn that one and. the -
S same switch,, When it 1s° pos‘ltmned for thei-*
oo hirst pDSlthIllIlﬂ' in the wanted sub- emh 1ge,
.. connects up. the other connecting up ,c_1rcults,'_-
~ o0 and after its release during. the. succeeding
.15 trainof 1mpulses it hunts for the wanted line.
~The invention alqo enables this. SWltGh to be
':j-'s_'s;fuaed for finding. and if reqmred for chscom*
-;.;11001;11:10' the fzmlty lines.: o o
- The use of the same S‘Wltch for severﬂ pur-f
0 .-,;fposes enables the sub- exchannes to be most.
Th:ts advantage is

I Outqomg caZZ

L f-:.'.,-:f:10 back conta,ct 414 0/3, relay T 0 Wmdmws--’; |
Ce II and I, battery, earth. . |
. The: relay T 0 is: oper tﬂd Its con‘mct
SR 4: £0/2 s c,gos,ed before. the ccrntacts ﬁL t 0/1-‘.'

B and 4: t 0/8 are opened - _
The relay D 1S operated m?er earth, bat-

In te ephone systems Wlth &utomatm worl&-fﬁﬂ.’;tery, Lehy

in.every.

'_;;—I earth."
.;’f‘zealths the C- 1ead

SO thth 1t ca,nnot fall bacl«:
‘3. At the front contact 2 7 1 the fol] owmtrf'-,.

-,_tery, earth

0111%

“tact 8 v 1/1; bac]{ contact 8 sp
b‘lttery

February 23 1930

The contact 4 d 4 again ear thcs the “c le.-ul

_.j-.';:_*,whlle the cont‘mt 4 d 9 ¢ opens the short circuit -

ingt

ter1s. operated.

_ 4 T 0 W111c111:10* I f1 ont contacﬁ |
“4T0/2, back: contacts 4 d 3} ‘md 4 cz;Z) 1 Lela,y ﬁ:_:

- across the 1elmy Ab wmdmo I hence the ht--- -- -j

The contacts éL d 3 and 4 cxb 3 (:rpen ‘the start— A
_.;1110° CIT cuit. L
Y The feedmﬂ 1’*elay 2 R 1s OPBI ated... ovel
mth battery, 1e1ay 2 R, back contact 2 f3,
E’) lead front ccmtmct 4t 0 /6, sub scriber’s loop-:_f'_ - ':fi'ffj:'
“of the statmn 10, front contact 42 0/5,a-lead, =
- back cont cht 2 f 1 chokmcr 0011 )fr Wmdm o ol
= I R Py

ﬁ" ;' L

The fr cmt ccmmet 4 ?’* 3 15 closed ‘md El)f}'all’li_;'-j:-gfj i

o effect her e)

70 : i
cireuit is established : earth, back contact2p -
2, relay 2 A winding I, fr ont contact- 2 71,
:"-fb.:lck contact DR a-—lead to the main ex- .
change, back @ont%t 1 cac, rel'w 1 AR b&t-’jf;’_}'..--.:.”_
"The- 1ehys A and AR are opel ated (hasﬁ_
“At conmct 8 a/2:1s opened}-fﬂ'ﬁéj.--'fj"-_:---;;-'ﬁ'5':""5 |
the circuit for. enerommg the relay 8 K. ST e

4. In. the main: exchmwe the front. contacti'%:Eﬁ-;.-.f"-:-"-*":  "

o Tar connectcs the call’ 111d1mt0r ASZ to the?_l_ ).
“D-lead : earth, battery, call indic ator- 1. ASZ, = 0
'._'fi'--fmn‘r (,mlmct 1. ar, back contact 1 av 2/2
o 0-lead (to the T 1e1:zws in the sub- e:s:chanfres) ,
~relay 2 JETUR R

011, resistance 2 i 6, earth: .

In all the: sub exchangea the back contact

ot elgqqe ta]{lnﬂ‘ place later on. +The front con-
f:;;jtqct 8 v 1/1 eénerglzes the relaﬁ;f V 9 (Ginall
over: earth Aront con- o
relfl,y V 2,"f’_ j*- o '-"i_ff; [

he sub- evchanﬂ'es)

earth
The contact 8 'v 2/1 prepares the number

B, In all the sub exchanﬂ*es the relays 185 R
:::iglm e operated.. R
f\t the C()llt:th 8 X 2 the rel%y V 1 is ener-ff-.*‘.'i_fi_'_'f-.
_._'.'ij,oued earth, fr ont centactfs 81 2 relay V 1 e
St fﬁ..-'f‘.:‘_'battew._, earth R
ST 90
_"'-;4 »1/8 opens the starting cir cuit for mark- -~ o
ing engaged all_ sub- exchanges for outgoing . L
--:*-;;;he front contact 4 o 1/4 agaln earths .
“the ¢-lead for: the right succession during the 5~ .

. -
|||||||



ther lock the relays Iin all the sub-exchanges.
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likewise
circutt of the call indicator ASZ. The two.

60

65

centres, so that
liably released before another seizure can

group centres.

2

impulse circuit, while the front contact 7 o

2/3 prepares the switeh relays and the back
contact 4 » 1/3 opens the starting circuit.
6. The operator in the main exchange in-

serts an answering plug into the jack VI 1.

A front jack spring applies battery over the
AB relay to the b-lead, in order thus to fur-

The contact 1 ad’ 1 energizes a slow acting

relay 1 AV 1 and this over the contact 1 av 1
energizes a second relay 1 AV 2 for the pur-

poses of the release. o ) ,
Over the bush of the jack, the relay AC

is energized and the engaged potential’ (bat-
tery on the bush) is applied. The relay AC

disconnects the relay AR, thus de-energizing
the call indicator ASZ. S .
(. The operator answers the call in the

‘usual manner and sets up the call with the
calling plug in the main exchange. By

throwing the answering key, she opens the
direct current circuit for the relay A in the
group centre. The relay A is released.
8. The switching through relay K is oper-
ated over: earth, battery, relay 8 K winding
11, front contact 8 d 1, back contacts 8 a/2
and 8 u/5, front contact 8 v 1/1, earth.
In the group centre are energized the re-
lays T0,D, A0, R, I V1, V2, K. -~
1Lhe front contacts 2 % 2 and 2 % 8 switch
through the speaking leads in the catling sub-
exchange. This switching through does not
take place in the other sub-exchanges, be-
cause there the relays D have not been ener-
oized. S '
9. Release of the

d e group centre 10-19. The
subscriber 10 hangs

up his receiver. The re-

lay R falls back. The back contact 4 7 4 short

circuits the relay D, which also falls back.
The back contact 2 » 2 closes the following
areuit: earth, back contact 2 p 2, relay 2- A
winding I, ba
contact 2 & 2, a-lead, clearing signal in the

cord cireuit, relay AB winding T, battery,
carth, o o - |

- Inresponse to this clearing signal the oper-
ator withdraws the plug from the jack.

10. In the main exchange the relay AB at
1ts contact 1 @b’ 1 opens the circuit Tor ener-

e1zing the relay AV 1. The latter after con.

siderable delay opens at contact 1 av 1 the

cirenit for energizing the relay AV 2, which

after considerable delav closes the

delays of the relayvs AV 1 and AV © take
longer than all the release delays in the aroup
all the group centres have re-

take place. The contact 1 aw 2/1 likewise

keeps the busy potential on the Jack bush

until the release has taken place at all the

~11. In the grm:{p céntlre-':10—'-19'- t-he_' relzﬁy L
talls back when the operator withdraws the
plug. The circuit changes hereafter de-

Kcontacts 272 and 2 £ 2, front

the relays B 1, IC and P.

back.

1,777,709

scribed are due to the fact that a f:,l.].li'ng back

of the relay I is equivalent to one number im-

pulse. Hence there is first a number impulse
~and then the release. The relay U is operated

over: earth, back contact 8 7 1, front contact
5 v 2/1, back contact 8 sz 1, relay 8 U, battery,
earth. |

- On operating, the relay U energizes the re.
lay I8 1: earth, battery, resistance 2 g, front
contact 2 % 3, relay 2 E 1 winding I, back con-
tacts 2 p 1 and 7 zA 2, front contact 7 » 2/3,
earth.

Lhe relay E 1 locks itself over: earth,
front contact 7 v 2/3, back contact 7 z4 2,

Arontcontact 2 ¢ 1/2, relay 2 E 1 winding IT,

back contact 6 g 3, relay 6 P, battery, earth.

The relay P is operated and likewise relay

IC; earth, front contact 7 v 2/3, back contact

7 20 2, relay 2 IC, front contact 2 v 2, resist-

ance 2 g, battery, earth.  Contact 8 % 5 opens

the circuit of the relay IX, which falls back.
[Lhe following relays are energized: T 0,

Aﬁ: V1,V U,E1, Pand IC. .
120 After some delay relay V1 falls
back.

Contact 8 » 1/1 opens the circuit for
energizing the relay V 2 and the contact 4 »
1/3 opens the locking circuit of the relay T 0.
Adter some delay the relay V 2 falls back. At
1ts contact 7 v 2/3 it opens the locking circuit
of the relays X 1, IC, and P, which fall back.
Relay IC takes a long time to fall back.

_the contact 8 v 2/1 disconnects the relay U.
The relay 8 Ad is the last to fall back after
some delay; 1t has been held to the last by the

contact 8 <¢ 8. The group centre can now be
- taken into use again for outgoing calls, As

the relay V 2 falls back before the relay IC,
no circuit is closed at the contact 7 ¢ 9 (see
13. Release of the group centres from
which no call was made. Condition during
conversation (see 5). On withdrawing the

plug, the relay I falls back. The contact 8 5 1

energizes relay U and contact 2 % 2 energizes
The contact $ 2¢ 3
energizes the relay Ad over winding IT. This
condition 1s maintained until the relay V 1
falls back. S '
The contact 8 » 1/1 opens the circuit of the
relay V 2, which then falls back after a little
while. -
The opening of the locking circnits causes
the following relays to fall back: relays .

IC and P over contact 7 » 2/8, relay U over

contact 8 » 2/1 and relay Ad over contact
83, . |

14. The relay Ab is the last relay to fall
The starting circuit and the contacts
20 3,4 ab 3 and 4 v 1/3 therefore are not
closed until all have fallen back. In the main

exchange the relays AB, AV 1 and AV 2 fal] -
hack when the plug is withdrawn. The call

indicator ASZ cannot be energized again
until the relay AV 2 has fallen back. But in
the means time all relays have fallen back in
all the group centres,. ~
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I ] 0 a*ZZ to sm’)sm*zb 8‘?” I 0 i g?”aup c@mf?’*a N 0. I
20 The opemmr tests for a hee 11116 Wlth
of the selecting plug WSz,

Over the a-spr ing
v AT is.energized, whmh

q;_:mnneat& the b- ]ead to the. selector ' ack

An all the Sub e}:cha,nﬂ es the 1ehy Tis op;

.?,-er ued over: ear ih IESISt&HCB Qi 6, relfhy 21
o 1, b-lead, front wnmct 1ats, b—-spl ing of the -

- :-:"-""j-:7“51.?-5".?'-,fselectm jack, selecting Pluo

--;*i?i:;dlal D Nb batter

.....

TVSt 11111’1'1be.1‘

e.ﬂth
21, In .-,111 the sub exchanwes the Iela S V 1

-_-__-'{falu opw ated : earth, front COI’lt‘lCt 82 ‘2-, 1ela,y
'8V 1, battery, ear th
“also oper:zl,ted over: . ear th
=) ]/1 baeh contact 8 Sp u, relay 8 V 9 bat—-

The,reupon 1e1ay V2is
front contact 8

In all the Sub e‘{chanwes the back contaet 4

B R ----1/3 opens the St‘ll‘tlnﬂ circnit for: prevent-
ﬁﬁ ,1110 the sub- exchfmoes makmn mlls t{:} the "
mmn e‘mhalloe L EERCE

99, Tens selectlon I“u‘st cul*] ent mtu-

| -I :' }?éi-uptlgn 361&}7 I faHS bflﬁk q;qd 1@1137 U 15

_f.'_;'_':ﬂ;;..gj”;'fl_;fué_:;.':f.:_;;-e]:lerﬂMed OVer: efuth
. dront., contact 8. 2/1 ba.ck contact 8 st 1,

o relay 8 U, batteT'y, earth.

back contact 8 ¢ -1-,

“The reL.,JyS 3(¢] zmd

. - E 1 are Ol“el'fited over: earth front contac t
( fv 2/u ‘back contact 7 r..Ja 2 f:,nd 2p 1, 1*@11J

e f':jfmee 2 s
"-;ito relay 9 1Cy tmnt conmct
90, bflttely emrth

Wll’ld} ng I, front contact 2.u '8 resmt-
b%ttery, earth, and: pamhel there- -
.2, resistance
Lemgr s];ow actmnj the

fgl@la‘y 1C remaing enm nmed duunﬂ thc 1111-

FE 2*_;,3';_'j;',111@,1 ical b(,leemen

B e

; *.':;fff"-5;':?51'5-}[wnta('t T 0.2/3,
L Teontact 27e'] /2 lela,y

Overthe canmct 8 fz,—c the -:xr.elm' Ab‘:-windm o

The rela I* 1 ].0(:1{3 1tbelt ovel ear ]:'ifﬁ 1j';fj'11t.
back. contact 7-zA 2

--.contfmt 6 g 8, 1@1.:,1)7 6 P,b battery, enth

45

Lt 2 » 1 it (115c01111ects the relw 10
and over contact 2 p S ,1L gmme,us: up Lile Te-

The relay P 15 0] erated and at its wntaat
1 Wlﬂdill“ I

lt::!:.'

7 ':'fi?"lf-;.f:-dldg A Wmdnm 11,

B0
-a;.;’l‘he 1"9!*11;' 1 1s again oper: ated

2% Tll"&t 011 L‘Hlt c] {mm e. a.fL the 1111111bu* * lml
I‘lm 1e]fw TT

.....

~falls bac,lu_, becauae (,Gnmct 84 9 oy sens the
~ energizing circuit. T
f-"f:*'--f;111 the 10110w111£?; 011‘131 it efuth ba tt%rv Yer
s lay 2 St winding I, back Contﬂets
E 1 ll‘onu comaat 9 g:r 4, b%l{ coutact { v 2y
.;'--:_.F-fmnt CGllt‘L(jL T /3 earth | "
24 End of the tens wled,mn

___:-:1S Operated over: earth front conta,ct (v .‘3/ 3

If it be. .
~free, She ingerts the Selectuw phw into -the'
SE A .-:'?:};.se]eutm ]ul{ WX 1. ‘Over. the lead ¢ the I'elay:
© . ACis energized and the. busy potential is ap-
_‘I-::-._',-;.;5'.__j"i.-;jj_."'_-'_-__j:'..:'pljﬁd to. the bush.” The contact 1 a¢ discon-
.. mects the calling 1‘61&}7 AR.:

;. -of the ]Lwla the re
LT

i] ont.
O[ 1 mndmw II b:ﬂck'

he! 1*31(13 Bt-is operated:

b&ttery.. earth

Jl,  The velays IC E 1 and Ab wmdnw II 91@7
: operated: OVEI earth front contact T L)
LW 4 front centact T ffz, u,;;_-_;.,__l_ S

relay 2 IC, front cont&ct 2 4’2, resistance 2

=+ front contact T
The ]eLiyj '

-*_..-3';I remains energized  during the mmse ‘be-

.80 fween the tens an.l units Seleetmn Thenc

o rélay Uisback.

e lajy IC therefore falls bw(}l{ becanse 1!:5 eﬁal-f
o ff?}- gizing cir chit is @pened at Comau 2.

e the

- Inthe sub- mchanne th% ""e?_'f"'*Q ]] 1 Wlndlno I {ront contact 2 U 8 1"e81sta,nce .

~front contact
bﬂttery edrth

It 10@1{5 1tself wef le‘Ll‘ﬂl

conmct ( .»-"

Thereby th.e 1elay ZH 18 ‘also. Opemt@d
The back contact 7 24 2

ia]l back, P falls back Slowlv S
Rela \VW 18 opemted m‘fer

Iolay VVW’ f1 01113 Lontact

tiﬂti O/

arth baLLer}

{3::1;1 th

¥ ww 3. Relays I
ener Ulzcd

‘?6 In-: the ﬂl'mlp centle ‘?0 99 tlm (,Gntan,tfff-
"¢ 2/4 is connected. to the winding 1 ofthe
13143» %7, while the winding 1. of the relay
77.Spis connected to the contact T"el/4 and g5
e 3/4-to ¢ 9/4. If two: 1mpmsas ‘had. bepn;f;_-:=.j__.-;...:--f_.;f_é;:f'
sent. durmn the tens selection, the relay Z of oo
the' c-roup centre 20-29would have beenener-

T

gized. But as the tens selection only com—
p‘flsed ore impulse; the relay Sp is operated op.
-at'the group centre 20-29 a,fter the tens selec- -

“tion': earth ha"ttery 1e]ay
fr(mt contact

6]?0‘121110 ‘the relay V-

Sp earth fl'ont C{mtactg 8v'1/1:and 8 sp 2 _, .
relay 8 S p Wmdm II bat-»:;}_:_;;_i_x

tel:'y, emth """

iront COﬁtacﬂiii;fiifﬁﬂﬁf
1'681813‘111(36 i’ .f::.a, b"LtLel }*’ B(.Ll‘i ]1

opens the locking
“circuit of t]m relaw T1and St and P ‘ﬁ‘hlf‘h
bl bfu: k cmp

The 161‘1 WWV locl{s 1tse'13f over. 1ts coniLta.c,t'fﬁ--'

1 V 3*: / ﬁH WW are ::'-::;E_If‘ 30 | i

Sp 1"1{?-1:[1(11]1{T‘ I | R

and 7 p 5 b.fml{ contacts. .7. ic 2 and 7 ww 1
1 / 4 1"@1 .,;Ly ( Z Wmdmg I

The conta;ct 8 s p 3 op ens the CII‘CHIJJ for en—
V 9, which' falls back and oo
8 sp. 2 closes the: 10(::1{1110 clrcuztt forthe lehy[ )

The :Er(}nt conmct 7 P 2 / 3 opens the 10{1,15.11'1 '::r:'.;i'-z;ff:' :'

Ted/dis eonnected to the relay
connected to the. 1613, d S )
the ‘tens ‘selection

.80-39 also the relay Sp is operated (asin 26)

27 At the 0'1 oup centle 30 39 the contﬂmt

7 %, while- . o
‘the contacts ¢ 1/4 e 2/4, @ él/él to e 9/& are
Ther el‘me after
‘1 11 the eroup - Lelltlc-'._'i,:}f-_"'i R S

o cu*cmt of the 1‘elays E 1 P and St Whl(,h iall’-f'._;.if'?“ e
| bc-LC].{ T e

‘and in the: group centre 30-39 the iollowm o ; :

relays ATE - enewmed lelays I, V1, Sp.
28, Units: Selectmn 07

d1.:11 S e

“Tirst numeric "Ll’j_?f? SNl
selectlon b} OpBlllIlﬂ the u]:'(, mt aJt thu 11111111301*; RN

Cpa
b 4

Rela I fdlls back mld T OLW U 1% mt)el .a,‘mr] f'.f?f:: "

Tl*u_, relay E 1 locks 1tself over earth front

over: earth, back contact 87 1; fr ont -con: R e
~tact 8 v 2/1, back contaf:t 8 835 1 1"@1*1;? J

s | :- [
~battery, e‘uth ‘earth; front contacts To 2/37-2'[*.;” AR
Towwd and 7-2h 8, back contact 2'p 1, relay

}5;2 g, ba,ttﬁfl‘}’ earth ea,rth front conta ct 8 w ‘3
- relay 8 Ad wmdmﬂ TT, battery earth SR
.95, In the: group ‘centre (1019 the! rclmy A



15

20

40

~relay

“again coperated and the relay
because the winding I of the relay 2 St is

4

E 1 wnuhnﬂ' II bfwk contact 6 g 3,
1@1&3? 6 P, battery, earth, -
The r C:LW I? is operated.

291 11f-:t cncmt closure at the number.

dz al. |

The relay I1s again opel ated and the relay
talls back. The relay IC remains ener-

m?en because it is slow acting. -

The relay 8¢ is operated as follows ea,rth
hatterv, relay 2 S¢ winding I, back contacts
2 g 1 and 2w 1, front cont%t% 2 p 4,7 20 3,
T ww 4 and T v 2/3, earth. The followmg re-

lays are enmmzed I, V1, V 2, ZH WW

(IC), E 1, P, St

30. Second current 111‘((—::1 ruptlon Relay 1
falls back. The relay S¢ winding. 11 1s held
and the relay G is energized over: earth,
back contact 8 1, front contacts 8 2/1,8st 2
relay 8 B¢ wmdmn* 11, relay 8 Gr Wmdmor I
battery, earth. .

The latter is locked over: earth battery,
relay 2 & winding IL; fr ont contact 2 g 2,
back coutqct 2 1, Tr 011t contacts 2 P 4,79 zh 3
Tawwdand T v 2/3 earth.

The 1elm;r I 2 1s operated: ea,lth battery

‘resistance 2 ¢, front contacts 2 ¢ 4 and 2 s 4,
| 1el*w 219 Wmdmﬂ‘ I, front contacts 2 e 1/3

Tzh3,Twwd: and 7 v 2/3, earth.
The relay E 2 locks itself over: earth, bat-

) ter v, relay 6 P, front contact 6 ¢ 5 rela,v 0T 2

wmdmo' 1L, front contacts 2 I 2/2 zh 3,

T aww 4 and 7 v 2/3, earth.

31, Second circuit closure. The relay T is

St falls back,

open at contact 2 ¢ 1 and the winding IT of
the relay 8 S¢ 1s open at contact 8 7 1. The

relay E 1 falls bacL because the 10(_:1{11’1# cir-

cuit for the 1@1&} I wm{:Lnn' 11 1s opene{l at
contacts 6 ¢ 3 and 6 s¢ 6.
The following relays ave ener ﬂued I V 1,

. V ..2., £, !_JI[ T"V'“T (IC) P G Ell]d K 9,

32. T hlld 111telmpt10n The relay 1 falls
back again and relay U 1s operated: earth,

5 back contact 8 7 1, front contact 8 v 2/1, bmck

contact 8 st 1. 19]:11? 8 U, battery, earth,

Its contact 2 u 1 opens the 1001&1110' circult
of the rclay 2 G winding II hence it falls
back.

The relay E 3is operated over: earth bat-

tery, resistance 2 ¢, front contact 2 u 3, 1el.€w
6 T4 3 winding I, front contacts 2 ¢ 2/3 (zh 3,

T aww 4 and T v 2/8, earth.

o |

1 again (because 8 ¢ 1 is Open)
'onemted over:

The 1e1{13 It 3 locks 1tself m?e:t : ear th fl ont

v ocontacts T v 2/3, Tww 4,724 3,6 ¢ 3/2 relay
6 E 3 winding I1, bach Lontact 6 g 3, relay
-6 P, battery,

:.ruth
r:m Third circuit closure.

again operated and the relay

The 1e1a 1 is
U falls back
Relay St 1s
“earth, battery, relay 2 S¢

Wmdmn 1, back centacts 2 g 1 and 2 u 1,
front contacts 2 p 4 7 dz, 3 Ww 4 (v 2/3
earth.

V2, Z, ZH, WW (IC), P

numbers the condition

‘ng I, front cont%ts 4¢10/1, 4
4 v ‘?/

1,777,709

tact 6 g b 1s opened and 6 st 6 is closed and
thus the locking circuit has been opened for
the relay E 2 winding I1.

The following 1elays are énerhzed I, V1,

, S, T 3.
'11119 18 ezifwthf the same condition as at the
first circuit closure (see 29, except that the

relay B 8 is energized msteftd of the relay

K1

34, At the succeeduw number Impulses

when the cir (,_mt is closed after odd numbers

the condition is the same (end of 33) except
that E5, B 7, E 91is ener o1zed instead of It 3
ancl When the circuit is closed after even
(end of 31) sets in

with the difference that the relay X 4, E 6,

E 8, E 0 is energized instead of the rehy L 2.

At the tenth ClI‘CUlt closure the fo]lowmt)‘

relays are energized: relays I, V 1, V 2, A
ZH, WW (IC) P G, E10.

35, 'The unit selection does not take place at
the other sub- exchanges.

connected (at 8 o 2/1 and To 2/3) because
the relay V 2 has fallen back (see end of 26).

36. Coupling up the subscriber’s line “107.

The relay I remains energized and thus the
relay U is operated no more, hence the relay
1C ialls back after the time taken for it to fall
back has elapsed. The relay K is operated :
earth battew, resistance 7 z 1, front contact
(i 2 relay 7 K winding I, front contact 7
WW 2 back contact 7 éc 2 front contacts 7 74
5and 7 v 2/8, earth.

The relay K locks 1tself over: earth, bat-

tery, relay 8 X winding IT, front contact 8

/e 4, back contact 8 u 5, i ont contact 8w 1/1,

earth.

The front contacts 2 Jo O Y ‘111(1 2% 3 sw 1tc]1
through the speaking leads. - At contact 4 & 5
1S doqed the circuit for energizing the line

relay 4 T 0: earth, battery, IBL‘IY 4T 0 wind-

ww 5,4 1 5,
earth.

The 1elav T 0 1s opemted Lts contacts
4 ¢ 0/5 and 4 ¢ 0/6 connect the subscriber’s
loop to the common speaking leads.

37. Release of the switches, As soon as tho
relay IX 1s operated, the relay Sp receives cur-
rent over: earth, b.lttel y, relay 8 Sp winding
11, front cont‘wts 8 z4 and 8 % 4, back contact
8w 5, front contact Sv 1/1, ealth

The contact 8 sp 3 opens the circuit for en-

ergizing the relay V 2, which after a little

‘ﬁhﬂe releases its armature, The contact 4 »
2/2 disconnects earth and the following cir-
cuit tunctions: earth, battery, relay £T 0
winding I, front contact 4 ¢ 0/2, back contacts
4 d 2 and 4 ab 1, relay 4 D front contact 4 v
1/4, earth.
The rela,y D 1s oper ated. Its contact 4 d 2

opens the short circuit across the relay 4 Ab
~winding I, which is likewise operated if it

has fallen back after the release of IC.. The
contact 7 v 2/3 opens the_lockmcrmrcmt of

Although the re-
lays I oscillate, the selectmfr relays are dis-

Tu
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)

ao

a0

1 ng relays are ener mfed I

5083?,, AZJ SR e ey

- b ] B‘L d T (-‘:}1 "L}? 1 AB Wl"ldll".l o I b a*tery, &I’th |

The relay A and the cleallno* signal are tact 6 73, relay (, P. battery, earth

. I:::::'Jf':;()l)el -ated. The relay 1 ABis enern*lzed over*_.] "

~and 2 f

.'.§ﬁ_the I'ehys A ZH VVWV P D 10 a,nd G The
s contact: 4 - ab 4 Shmt clrcults the lelay D:
?--j-*whlch then falls back. | =
After the switch has been dlsconnected the_f"'

S .-ffollowm& rela,ys are enerﬂ'ized I V 1 K T O

Rmﬂ‘ll’lﬂ'

Thereime the battery re-
“mains connected ovér the relay AB to the -
“lead. -She then withdraws the selectm(r plug:

~The interchange of the plugshas no e:
" the sub-exchanges.

The: oper ator now trans:

IIITtS alteln.:ttnw current by throwing': the':f-?;

st

RV .The Subscrlber at statmn 10 answers:_
R f'f?:':__'f_,'tllt, call Durmg a 1111g1110 pause the relay .
. is operated over:

~earth; battery,

Dumnﬂ the gpeahmﬂ condition; the.f Gllow-

1 K*"T 0 )

j- ‘the:d Jead and the relay 2 T.1;

4:1 Rele‘tse

1,777 709

T The opel ator iLt the mam ex-f
e -‘jg___f.}?:cllan oe inser ts the (33,111110 plufr into the slaemla..—-f'
i '"23-'-1110 ]ack VK 1.

ect on &

T 7 5t ShOI‘t 01rcu1ts the condensers C1
LT q11d C 2:henceringing current ]
o5 main exchange direct to the bell of the sub-
':'_dﬁ__,'?,:.f'?:'_;?:ﬁ"f'f"_fjiSClleI S statlon 10 so long as the opera,tm--;;_
ﬂ_f"§_'j{;_‘s‘-;];'fi;ff'if-5,';_;;':_'Lecps the ringing key in: the operated. posi- sl
“et o tion: ‘During the ringing pauses the contact
Sl 9 F 8 connects the feedmo relay R to the sub-
B :.ﬁscmbel s 1111e and the conta,ct 2 f 1 connects’-, SCllber to hang
. has been: done the relay R falls back. R
back contact, 4pd short circuits the relay D, &
“this ha,vmg no effect at present. -The 0011ta,ctf':!*fj S
relay 2 Ry
785, back-contact. o ]‘ 3,b lead subseuber S loop,-;“-*
v g-lead, back contact 2% 7"
tf_]'.'_'-f"'m 1‘1{11110' I, earth. TR S
7 " The closmo of the contact 2 7 1 dlqconnects

PR .the relay A fmm the a-lead, ]1enee the earth "
disappears from this lead

“nal appears at’ the main exchange. S
erator knows now tha,t the calhng subsemberi__';‘;.-_:r.f_af_?i;'.:-;- e
“hashungup ‘Thisreceiver. . She now inserts the'f;--,:; j‘ i
gele ctmn plug into the f‘*electmfr ]acL WK D e
”‘-.:Thel eby the - lead is'earthed over the: 11um-

cholﬂno 0011 )'r"

- This. circuit
© . change renders the super Vlsmy ‘signal in the .|
~ . cord eircuit at the main- eachanog de-ener-
-~ gized, thus notifying the opemtm ‘that the
all h:;‘z,s.a been answered. .

B LA Frhe b&c-k C{}}lta,cti___:"
4b

4. rermoves. the Sh{)lt circuit from the. T8- -
:_:.':Qlﬂ,y D which is again oper ated, Wlﬂl()ut how-.;_;.-*-.
G ever, new causing any circuit: chano es.:

0 40. Cles ung swnal to the 111&111 eachﬁmﬂe .
,The subscriber hfmos up his receiver:

".fjldw R falls: back.:

The:" o
Tts bach conta,ct 4: 74
“short circuits the’ 1'e]ay 4 D, which falls back
.ijJt hout havmﬁ any- further
011det 9 2 closes: the followmcr circuits -

ffect.. The. b%k.'l_Wlndlﬁﬂ I, ba cl-,.. contacts 2

iront’ contact

The opemtor Wlthdra,ﬁ;s the:';’ :bBI dml the 1elay I 1s opel ated again. Relay

plucr Thls c:-:méés 0113011113 changes a,t the mam
_._;.exchange that have been described. under10. - SR
i At the group centre, 10m19 the rela,y 1 falls-;-j_;é';;i!i;--*};;-;f:;-;:i-f:z-'-';
'5':01]:(311113 of the relay'8 V 1:."Therelay V Tores g i

“Tts contact, 8 9 opens the energizing. - L

g

ff'.jj leases 1ts. *’eramre after a; 11ttle delay, there- = o
f‘g‘?}:by opeml’i o at its contact: 8 .1 / 1 the. locklng':j{f;’ ST
cireuits of the relays K and Sp. At contact4

.;_/ 4is opened the! lockmﬂ cir cmt of the re-

'ﬁ;:"-:ia;ys 4T 0and 4 Ab. Relay 4 T 0 fallg back»; 5

*m{,LLy, W hilethe' v elay 4 A -00:111,7 releasegits

armature. after a httle Whﬂe ‘has: elapsed R

CBlVEﬁI‘

I I I [)6??6?”25’3‘?)6 mZZ to ﬂw G*w% g’r’owp cefmf?“e 80
~ o The sub ser 1ber 12, 18 '“Lssumed to W.‘Mlt the S
RS W at the group (,(Jntre 10-19 th‘*I‘B the rel ay'j};’_gubb 1‘1ber 17 o e L I e
T (G T enermzed ‘The contact 2 W energizes -
- 90 the ringing 1811}7 T, which at contacts 2. f 2 The eir cmt chanﬂes are the Same a,S' 85
1 opens the: bI anches to relay A and-‘_?ﬁ“thef:e descmbed in 1:to 8.

(,]101{1110 coil Dr, and at the contacts 2 f 4

r:_;'js;s;‘ézgf-afi;is{'f-;;f_f'f?} .
“Therefore: durmg TN

T he Comact 4 a?) 3 ag am closes the stfu tmg BETRERTN 80
iy ringing key. The 1ela,ys T must not be de,-_;r-'
B enu wued by the altérnating current.:
S The altorna,tmn' current energizes. the rel‘Lyi'f“?7

he answering of the call the following relays.

The demand ior “1’"” 110t1j

'-the Call 011g11mteg.. PR ¥
~The operator 1"equests the calhncr sub-j;'§"j:'_-'_;;l'f';-
TVhen thlsg;f-_',"_ BEC .
Tts o

up his receiver.

I-onithe a-lead, wher eupon the. ele‘u mg s1g~. 1000 o
The op ...f-i.;‘” L

...|_

mo cord ot
4—.!: Te:as r-:elt:yattu:n.m “1”

is. Obcrated m?er eqlth b‘mk Cﬂntact 8 ’z, 1

'.181&}:” 8 U b&ttelyj ﬂ]:‘th S
“Tts, conta,ct 8 u b opens- the 100]11110' mrcmt e 2T

E the relay K, whmh falls back, in ot-dernot

- t0 disturb the. b't Ldne lﬁ}mted bﬂmp d----the (3011-
“.._'_‘L‘wts 9%k 2and 2 7::: e oy UL
~QOver the contactc* 2 w2 and 2 U 3 the 1elays R
'I} 1 and IC are opers: ated - earth battery, re-. .o
sistance 2 75 front contact 2 w3, relay2 BE1
120,
0 2/8, earth, and’ parallel R

}:’efuth back! cotithict Qp 2, relay 2 Awm ding T, thereto :;;-ehy 9 IC fr()llt contact 2 % 2 Te-

j:_fbacL cent%ts 2 ” 2 2 f 2 front contact 2 /f‘ 2 o

plandehQ

sistance 2 ¢, battory, earth.
- The rel.&y I 1locks 1tself over: ear th, front

;-i'?._;contact (v 2/3,back contact 7 zh 2, front con- 125 -
tact 2e1/2,r eh 2 E 1 winding’ II back con-

‘The lattel is‘oper ated

éé the dperator S
,; -that EL revel twe cfﬂl 1s meted en the Ime, but A

_'*-f_al (R enermzed 1n ther gr oup ('entre 10-—-—19 1y
"”Vl V2, Ix R,T2,D,Ab.: RS S

lows from the

2992 puts earth over the relay: 9 A wmdmuff{.f;jfjﬁ.;_';'-:_;}jz:,"55'-?";__:::{:._-

5bel dial and 1 chseonnected fl 0111 the answer-

- At the b1 B&L im- B
. pulge the 1*%1%1}7 I falls back and-the: rela,y U e

110 -

1 15 | .';_;;f E: ;

At the succeeding cn:*mut make a,t the num: S
1:3.0--*-?-5 o



6

U falls back and the relay IC also falls bach,

bemuse the circuit is closed for some time.

10

30

L

45

o
>

851

| ealth

£y

lays are energized : I, V
_'(C()Ildltl()ll see 8).
In the group centre 20- 99 the IGI‘LT* I V 1

“of the relay 8 K, which then fell LacL

The tens relay Z is operated : earth, battery,

relay 7 Z winding I, front contact. e 1/4,

back contfwts  ww 1 and 7 ¢ 2, front CO.-
tacts S5and 7 v 2/3, earth.

Ther elay Z locks itself over: ea,l th, battel y,
resistance 7 z, front contact 7 z 3 lela,y (7
winding 11, 1e,1d,y 7 AH iront contact

of the relays I& 1 and P, which fall back The
rel%y WW 1s ope erated : carth, battery, relay
T WW, front contact 7 2k 1, back contact 7 P
0, Tront contact 7 v 2/3, ea,rth o |

- This locks itseif over the front contact

' WW 3. After the tens selection the iollow-
“1ng relays are enerolzed LV 1, T 12, Ab 2,

7 II WW.
ﬁi5 Units selectmn Th1s condltlon is the
same as at the beginning 28, except that the

relays T 12 and Ab are GHEI'OI zed. These re-

lays have no effect on the suceeedmn units
selection. The seventh circuit closure ¢ CI eates
the condition (see end of 33 and 34).

46. Coupling up the line 17.
while the u,lay 1C falls back.
and T 7 are operated as described in 37. The
release of the switch takes place as described
under 37. - -

At the succeeding ringing, the two sub-
scrlbers are called.  When one of them an-
swers, the operator asks for the number. If
the callmcr party has answered, the operator
asks him to hanfr up again and she continues
to ring. |

47. The release is initiated when both sub-

scribers have hung up their recelvers, be-

cause 1‘51&3? R then falls back. | _
V. Pe@eizziwe call to anot Ye.e?i gfr-‘ou;p centre

The subscriber No. 10 w ants the sulbscr'il:ner
No. 23.

48. The. subscriber No. 10 mlls the ex-

change and hangs in the call; he is requested
to hzmﬂ up his recelver. - -
In the ¢ oroup centre 10-19 the f {}H{}W’Ih o Ie-

T\T

V 2are energized (condition see 5)

49. The tens selection “2” in the mlhnn
group centre 10-19. The train of 111’1p11l<seq
“27 energizes the relay I8 2 and P as several

times pr evmuslv described. At thefirstnum-
ber impulse the relay U was operated and at

its contact 8 w5 it opened the locking cireuit
After
1110 numerical geleetmn the relay IC
back and closes the 10110*&?'1]{1 circuit: ear m -?
attely relay 7 Sp winding I front cont

'l

e 2/4, back contacts T www 1 T ic 2, fr mm

(*ontactcs (pdand T2 2/8, ear th.

~The relay Sp locks itself over: earth, hat-

- the release of the relays

2/”:

" 50. Tens selectlon “2” in the we mted group y;
“The contact 7 f-’7z, 2 opens the 10(3111110* circuit

Aiter a little
“The relays K-

‘not energize the 1‘ela,y 2 TV at the oroup centre

, 1, T O , A(; “the relay A is ener o1zed over:
contact 2 p 2, relay 2 A winding 1, back con-

tacts 2 r 2 and 2 f 2, front contact ©

falls

1,777,700

fely relay 8 Sp winding 11, resistance 8 sp,

front contacts 8 sp 2 : nd 82 1/1, earth,

At contact 8 sp 3 was opened the locking
circuit of the relay 8 V 2, which soon 131]%*
back and by opemnﬂ' 1ts s{mtact {2 / 3 effects .
2, IC and P

After the tens selection thf_, followi 1ng 1e-
‘ays are energized in the calling g group (;enil ¢!

L V1,T0, AZ)S

centlc 20-29.

t this ﬂ'mul:} centre the contact T 2/4
1S connected to the 1‘@1‘1} (e ‘Wl]ld]*]ﬂ I 11 -
stead of the contact 7 ¢ 1/4 shown in the fig-
ure. Idence the tens selection takes place as a0

deseribed in 22 to 25. . And there the follow-

ing 15]3}?5 are enernlzed I V1, Ve, 7 ZH,

WW.

~ 51. Units Selectlon “gn,

At the group centre 10-19 Lhe hmtuw ot
tne relay I causes no further circuit clmm‘ﬂ%
because the 1elzw V 2is not energized and the
contact T » 2/8 1s therefore open, and over it
the relays would have to be energized.

At the group centre 20-29 the units %e]m*

43
=1

“tion funcmons according to 28, to 34, and 36,

to 37. -IHence in the group centre aiter the
selec,tlon the 10110wmn relays are energized:

I, V1, K T 3, AZ) Sp (Condition see end
of 87, )

52. It should be noted that in the OTOUT
centre 30~89 only the relays I, V 1 and Sp are
energized and not the 1"e];ws I and Ab.
Therefore the following ringing current can-

30-39. |
H3. Rmonw the nroup centre 10-19.
~The ringing current transmitted by the op-

erator (see 38), flows over: the a-lead, front

contact 2 ab 5, condenser C 4, relay 2 \ , COL- 103

~denser C 2, bdlﬂi’ contact 2 f 3, relay 2 R,

battery, carth.

The relay W is 0pe1 ated but not the relay
R. The contact 2 w energizes the refay 2 I
The contacts 2 # 4 and 2 / “connect ringing
current directly to the line of the ¢ alling %ub-
scriber 10. - During the pause in the ringing,
earth, hack

110

ao B,
a-lead, cord, clearing s 0'1111 1elay 1 AB wind-
mg I bfa,ttery, mth '

B4, Rmrrmn* the wanted
20--—99

In thlc; ﬂ'roup centre the lelay K is ener-
o1zed . (see end of 38). Ringing therefore
tftkes place exactly as described in section 38.

The calling subscrlber 10 answers first,
the eforc, too soon. :

'On taking down the receiver, the relay R
18 opemted Its contact 4 » 4 removes the
short circuit from the relay 4 D. The latter
1s operated and the COIlt‘LCt 8 d 1 closes the
following circuit: earth, battery, relay 8 K
winding II front conta,cts 8d 1 and 8 Sp 1,

| ﬂ'roup centre

124

130

160



oy his 11111nb er 18,

e f,':,i:'.*:ﬁ bﬂ,c]-{ JJO {;1111

.:back contaet 8 u .J, front contact 8 fv 1/1
earth. '

S The relay K is. operated and loeks 1tself"-;-
g Cover:

“éarth; ba,ttely relay 8 K winding IT,

""";f.'f“'“i;ijg'.dewn then receivers, conversation can com-

. mence.

.....

- .:".""”'lowuw 1elays are energized : I,V 1, T 0, Ab,

- D, Q??, K, R, while at the Wented e'roup een..'i

l' tle the followmﬂ' relmys are: enerﬂ*lzed I

© V1,K,T3,A0,D,Sp, R, (see 51).
TR At the group: centres that are not. used the;
o '

apas
oo o ew

ie] ays' I, V1 and Sp are energized. |
At the main: ez.ehane'e the elearmo' swnal

i'._;;-.when onhr one ‘subser 1be1 hangs up

A ---_'j}._'?baek in the main e:aehaﬂﬂ*e the gr ou]p centre .

f;;':_,;ef the. eubsember Who has huno up 1s releasedj;:?i
03B 1?:111 the usual manner. - ek

~ But at the other oroup centle the relay-_._
T '_I% is still energized. He:r]ee the relays T, I» .
imd AD do not fall back, but all the others do ¢
" go. For this reason, aftel the relay AV 2 has -

w0 ol

o E;j:uC]_

Until the time when the relay AV 2 fallsfi.

causes Lhe calling signal 'ASZ to appear at

~ the main eﬂehange
o the call and :teque%ts the subscriber to hang U
‘After the clearing. ewnal_i_ff

has- .;Lppeal ed, she w1thdrews the plug again. -

' up his receiver.

- double connection (because one stibseriber is
o there: .ﬁt]l"e&dy) the opelatol ‘should not re-

in 55 '-flea e mhee phee n the usual ma,nner

U1e mam ‘exch anoe line is- tqken into use for-

e

(D). Both subscubele h‘IVB hung up

V i’ ’ke fm,a;m emcfmﬂg’e Zme @8 engaged
The 1ela

g 1777709 S R e

f,-__;.;-.dmvn the receiver.

:',em the -group: centre.: 90
Sl are SO ﬁtted on': the known fuse etrlps that.‘
,’;_ﬂ-%ppeers when one of the subser 1ber.:~, ]mngs?

I‘or the relemse twe COIldltIOIlS can ee-.:ij_.=.the contacts as soon as the: fuse melts

':l'_,_i:fHSG 7 Siitself lies in a local ¢ireuit,
(@) The Operater WlthdI'ELWS the pluo‘::':j b

ten impulses.

en - back: at the mam exehange the sub-"
'be]:' again’ takes into ‘use the’ line a,nd':"

Re—-?" :

V 1 is e11e1 0‘1aed a,s soen as5*

“centre-the faultis Tocated -

an incoming or outﬂ'omg cally and. it theﬂf-f‘the ffmlt searcher mekmcr unnecessary Jour-

opens the SteLI'tllilD‘ circuit at: eontaet 40 1/3. neys).. R
~When during: thls time a subserlber, for ex- into the conneetmﬂ‘ jack VK 1, thls p}uﬁ cons ot

“ample- No. 10 takes down his receiver;. the tains an- lndlc‘tti}l‘ for emth in the a-lead. i

following circuit is closed : earth, baek con-"
-jtae‘t 4 bes relfw 4 Bes bael{ eentfwt 4 t 0/15

subsex 1h er’s lo ep back eonta,ct 4 t 0 / 3 relayj...
_54 T 0 windings II and I; battery earth:: SRR o
.. The relay Bes has'so’ h1 oh a'T esmtence that_'-;-’-- LT
it only and not the relay T-0is eperated
o e fromt eentaet 8k 4, baek contaet 8 U 5 frent-
;j;_';i;;_--I;'Sf;}‘i;'j':'§;-;"’.-;;'c011taet 8o 1/1; earth L
~ 7. “The contact ol eennects the rela,y 1—1 over_;’_
':;ﬁ':;:--‘-?-?zthe back contact 2 % 1-to the a-lead.  The op-—”-_?}
Conoer ator asks the pal ty answering the call'what
L “If he is the callmo' part‘y,]{_'
. she asks 111111 te hang up ‘again and- she con- St
. tinuestoring. When the calling party hangs _{
0 the receiver up again, the relays R and D fall -
' " At the group eentre 10-19 are -

15011e1 ) 1zed the rele /s I V 1 T 0 Ab Sp, K
L ;__'ii__(uee end of 49)

56. When both subsc:ubere hzwe taken;

VI Dasconnectmg a. faulty Zme

“The eperator ﬂrets no reply and ceneludes;;_*ﬁ'ﬁs{*i_
: ;.fthat there isa’ f‘uﬂt “The following arrange-

Every

“The- epemtor inserts ‘the - Seleetmtr plucr___ e
" into the selecting ]ELCl{ WK 1T and transmlte-'-;'-.:'f‘f._*. SRR
In the manner already several - .o
-times described; the relay 10 is energized o oo
at all the group centres ‘and the: relay P s o
' then likewise operated. A circuit is- elosed?_.;im_ﬂ_-;_;.:__;.;f"
. over: earth, front eonta.cts 7 v 2/8. and' T P 5
back eenteete Ti¢ 2 and -7 ww’ 1 Afront ‘con- o

S =

At --
centact 4 bes.the relay- Bes epens its own ¢ir= wg
. etit, thus causing it to buzz. ‘This notlﬁes the_ﬁ_ e

::emllmg party that the lme 13 engao-ed BTN

5 8 The elesmﬂ' of the leop or" the ear thmcr
ef the b- lead has the same effect as’ takmg'gi:'
| “When the operator an-- - .~
“swers the call, the: followmfr relays are eper- . T
'f--'-[omed I VI V 2, T Ab, ) K, R (see8).

~In the ealhng oroup centre the fol-

BB
5;;7_;;;111@11#;:_., "Ll’.‘e m&de fer d1seen11eet1nfr the faultys-f}”;".i'"-_}_-.}_'
subeerlbel s 1111e extends over: twe i T
baek contacts’ (3, 4) st to the calling devices
These baek eentmets St 90
the known- alal m -Springs of the fuse. epen,f...é' A

'-?95;;;; R

tacts 7 ¢ 1078, T tx/4 of the: fauluy line; fuse_j,_"ff""-f'-'::.':3"' "-;-?";1;4;':';5:?}5.:,-

R

As; however, the 1eley

“Now tlﬁe tlu 6e tens d1g1ts of the th1 ae. Ureup-if{”:f:]'-'i 5
---'--jeentlee ale dmlled in. suceeselon after eaehf

130

7°Si of the ffmlty lme resistance 7z, battery, . o
—earth, 1rreepeet1ve of ‘which Greup centre 105 .
cont fLms the tault.: The op! erator withdraws. = =
“the selecting plug dand inserts the. connecting -~
"The operator answers plug into the jack VK 1. Afteralittle while, -~
" "-_the frse melte and opens the contaets (8, 4) S
Thereby-the’ faulw line 1s° dlseonnected{._; 110 7
L 'fmd the ele m ing si ﬂ'Il‘Ll appeare in the main - .
o Imcorder to 1eduee the liability of. makmg &eh]ellqnwe owing: te the falhno‘ baek Gf th& D
On dlelhnfr the numbei’ “10” Lhe ﬁret 1m-

- Jease a revertive call connection until she 11&8;’?1131115@ (U 18 Gml“lﬁ@d) the; Ielay 8 Kis re-‘ff'§

o eutin .;md feunrl that both subscubels hwefllea%d

'.;_"hunﬂ' up. o

115
D s ener-
~gized the reh K¢ would be again oper ated
after the relay: U has fallen baek if therelay -~
A were not energized over: earth front.con- Lo
'-T'f:-ft et 2 p 8 relay 2 A ‘wmdmfr II battery,
Afte1 the faulty 1111e h‘lS been dlscenneeted R
.:1t 1s necessary to- ‘ageertain in" which ﬂ*roupf'i'j',"é_f___‘ff'j:_f;:-:-_j{.?;”_'-.?;?;};f;'-f-_';!i'j-:..
(in. order to: avoid - oo
1250 0
‘For that purpose a plug is-inserted =~ . =



ot

tre, alarm C’)maet bus bar 7

8

time previously releasing. On dialling the
group centre, 1in which the uleconnectlen has
taken. nlace, the clearmg signal wiil appear
1IN ndletely after dmllmg, the circuit ex-
ending over: efnm, indicator, plug, a-lead,

Tront eentact 6z 1, of the selected ﬁroup cen-
AIS, released

strip of the fuse strip 7 S¢, resistance 7 ta,

10

15

.l,!"
-1-1'

i
2D

ol}

{1

. Jrr
1.,{'
Fo

~ back contact 2 f 3, relay 2 R, bat
-~ The sound eudlble n tﬂe recewﬂr 18 Week-

oy |

g |
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battery, earth.

'eeme

4.d 3, Py ab 3, 4 » 1/3) Inoperative.
when a conversation i 1s taking place over the
main exchange line and a call is originated

slowly rotates the hana generator..
Tine 11 for example be not faulty, alternat-

‘This circuit with battery on
the a- lead can only occur in this case.

When the fault seeker has removed the
feult ‘he must 1e1..-hee the fuse and again
cleee the contacts Si.

-BB. There 1s an earth on Lhe - lead of Lhe
eubem 1ber’s line.

-~ 60. This fault does net calse 8 main ex-
ehenn call and does not disturb the setting
up of emmectmns W’hen the subscriber eete

up a connection or receives a call, the line will

be noisy, hecause an earth conneetlon usually
gives rise to false currents. Thereby the op—
er thOl can recognize the f'mlt and record the

However' the fault also. becomee apn-
]d]‘G'ﬂt owWIng to double connections.

earth on the subseriber’s a-lead renders the
13]0('1{111{1* ot the starting circuit (eemacte
Hence

by a subscriber. of the group centre, to Wthh

the ffmlty line is connected, its etartmﬁ‘ €I

cuit will be closed over the faulty earth in-
stead of the busy relay being energized.
fault can be. zeconmzed by the double con-

nection. |
62, The first. thmﬂ to be done 1S fo

pluge into the selecting jack WK 1 and in-
serts a special plun into the connecting jack.
The tip of this plug is connected over a head
set receiver and a hand generator to earth.

The test clerk dials the number 11, and then
TIf the

ing current will ﬂow over: earth, gener: itor,

receiver, a-lead, group centre 10-19, fr ont
contact 2 & 2, condenser C 1, subeember s bell
of the station 11, which is not to be operated,
tery, earth.

But if the a-lead of the line 11 be. e wrthed,
the generator current will flow beek over
this carth and not over the bell end the relay
L Hence the sound is very much stronger.

- The test clerk thus calls one line after an-
othel until he has found the faulty line.

;he Lmlt only affects a few conneetlene
I'f the a-lead of the main exchange line
AL be carthed, the relay AR in the main ex-

_ehenne will be enerﬂlfed and 1t WIH e1ve 118o
to a permanent call.

While a favliy St1h-
scriber’s hine (earth on the 0- leed) O1VINgG rise

fc,elmm be operated owing to the reluy

The |

: leiELjT V

The

“nd |
wlueh line is fo ultv The test clerk in the
- main exchenne mserts an or dmery eeleetmrr_'

'dev:tee, a plural

Tt
1is unnecessary to disconnect this 1111e bemuee

to a permanent call causes the calling poten-
tial (earth) to dlseppeer when the call is
answered owing to the relay K being one ,,ueel
in the group centle, earth potentml reiain:
when the-external line be earthed and it gives
the clearing signal also after the operutor
has answer ed the call.
fault can be recognized. Iiete of course it i3
unnecessary to dial the number “07. "i'he
line can be marked engaged (ble“xed) by
leavmﬂr the plug in the hel" Fhe it sappear-

ing of the clearma elmml mrhe vtes that the
feult has been clea led |

If the external main exdhmgﬂ Ine AL has
the b-lead earthed, it is impossible for the
line to be nmlked engaged cither when an
mnecoming 01 an outm;mw ail Iehhme hecause
the IQLL s I are hOlL cireutted. it is im-
possible Lo malke a selection. -

In this cor 1dlt10n, When a group centre
subscriber originates a call, 1t gives rise {9
a normal call.  But the 1e1‘ws I, Viand V 2
i be-
mn short circuited. Therefore Cafter the call

as been answered, the duumﬂ stenal doeg
110t d1eappear from the cord elrcmt because
the relay IX cannot be operated. On the other
hand 1t 1s ]uet possible to communicate ov

1 115 (,lefuly 11’1dleetee the kind ei
fault - -
What is elalmed 1S :

1. In a telephone system, an exclmnee.. il
trunk terminating in sald exchange, a plu-
rality of line groups in said exchange, a se-
lecting device controlled over said trunk,

means for operating said device to select a

particular one of said line groups, means au-
tomatically responsive v Ten the Qroup 1s se-

lected for restoring said device to 1101111.11]3 and

means for re- opel'etmn sard device to con-
nect with a pmtlculal line of i_.he selected
oroup. -

2. In 2 ielephone eye em, a trunk line com-
prising two normally dlecouweted sections, a
(‘uuent feed bridge normalily connected to the

first section of Sdl(l trunk, means for apply-

ing signalling current to the second section of
. said tlunh and means responsive to the ap-
pheetlen ot S::le signalling current for dis-
connecting said bl"ldﬂe and for connecting the
two eect,mne of said Trunk,

3. In a telephone systemn a dlf’ll,.- operated
ity of groups of lines, a coin-
trol relay and a cut- off relay in each of sald
groups, means coentrolled by said device for
Sll]’llllt&l“‘e()llfaly opemtme the control rel: ly
of a wanted group and the cut-ofl relays of
all other groups, and means responsive to the

operation of said control relay for ren dering

said device effective to establish a connection
Wltll a particular line in the wanted eroup.
4. In a telephone system, an emhe]me a
plm ality of groups of lines in said e> chmae
of which any of said lines may be subject to
abnormal conditions, a trunk terminating in

Lheleey the kind of
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f‘-seld exchencre, a dlrectwely operated dev::.ee
- controlled over one conductor of said trunk,
- means automatically responsive when an ab- ¢
.".normel condition emsts on g line for extend-i
‘mg a eonnectlon over ‘another cendueter of:--*{-*

7 said trunk, and means controlled by said de- '.‘""'Sﬂsld PGSEUGH fOI?FOPETﬂ*tmgﬁﬂfld*dewces -
© o vice for determmmg the- particular gr eun i
SRS Whmh said abnormal condition. emets '

- 5. In combination,. a line -subject to ab-i'f'
N _;-*f.io{.'-.'1101*111&1 conditions, fuse controlled conte ctsin.
- " the conductors: of said line, and &
< controlled device for: blowmo said fuses "rrheﬁ

e ;‘an ‘abnormal condition e:uste on said line,

Y

. thetrunk for blowmg said fuses whereby said -
o .contacts are epened te dlseenneet the lme-f_"'_?f'
e '_-frem the trunk CnE D IEI R o
S 100 Ina telephone System a subscrlber s 8

_. ,hne, 10T A 11y-closed contacts 1n the conduc-—?_'{' I"5"313‘‘T’HSWE” tO 1‘111’“' me GUI'l ent e:e.tendmg 0""315‘

- tors of said line, a fuse controlhng said con- said trunk from: ‘the' main exchange for’ dl"'-*-:' '

~ tacts, a trunk, means responsive to abnormal Tectly connecting:the ringing curr ent; to the

- substation: ringers: ef bebh the eellmb and

7 8. -In’ combination, a tmmh:, a lme whlch_'?f_
{5 may become defeetwe due either to a ground-
o ed eondltlon or to a ehore Cir cmt on the line, .
o means eutometleally l'eeponswe ‘when sa,ld_

o line becomes defective for connecting said -
o7 line to said trunlz, , and means contrelled over

said trunk for chscennectmcr sa1d Hine irmnf.ifﬁ-Lg_reeponewe to:ranabnornial: eondltmn onany gz

N IR S
one:of: saxd: lmes for connecting:that:line'to .~ "
- said; trunl{ means: controlled:over: the: triunk
| _':or op emng the: conductors: of: the- defeetweriji;_:'_-ff-;- RN A
1ne, and means ‘controlled. overthe trunl{ for’ .o
deter mining the: partwuhn roup m: Whlch‘“ an
__'-f_;;the defeetwe line:1s located:: e

e utometle.elly responsive when an abnornm]‘%{?ij
R, : condition exists on said line for operating said
- signal, and means controlled by the operator
i '.-e-e

- said trunk and ior preventme sueeequent con--
f-.-.._nectlon thereto. AR BN,

o o Inva telephene eyetem an eperatei S pe-—_;_ ‘
?_._-811:1011 a signal at said pomtmn, a line sub-
~7ep Ject to e,bnmmftl conditions, fuse contr ellecr;c
. contacts in the conductors ef said line, means:

at said 13051L1011 fer blowmg eeld fueee te dls-'
eble said line. -- S

s 8. In eombmauon a2 lme eub"! ect to b-"f
S _"nmme,l conditions, fuse contmlled contacts in
‘the LOI.’ldlthOI‘S of said line, ¢ a fuee blowmn;
25 cireuit, means: a,utv:)metlcally responsive When
an abnormal condition exists on said line for
© - connecting said fuses to said cireuit, and a.
. remotely eontrolled device. for 1e11de1‘1110 eald{:'f
o circuit effective to blow said fuses. -~

4o 9. In e telephone system, a subscrlber s_f
~ = line, normally-closed contactsin the conduc- - -
fﬁ;ﬂ;'-’-tms of said line, a fuse eentmllmg said con- -
" tacts, a trunk, means responsive to an abnor-
FERn) mal eondltlen on said line for connectmg said -
“line to said trunk, and means controlled over

| .;._'feonchtmn on Sald line: for connectmo' the line called 1111es~ o
tosaid trunk and for: preparing a 10021,1 circuit
° for said fuse, and means controlled ever sa1d :

o 'ﬁfi;ﬁ-;'j, trunk for eompletmcr sa,ld local cu'c:ult

11. In a telephone system,

'fi_i_ff_,to d1sable said line When an abnormal con- 3
"ﬁ""*"dltmn emsts thereon. =~

C3 12 In 2 telephone sjrstem, _a, subscrlber s‘;f_-_:

‘remotely

1111e a dlecenneetm dewce maeaehscenduc- SR SR

.....

.....

hnes

‘controlled fmm said positionover said trunk- go S

for: opemng pomts “m the eonduetors ef e‘ud

m

o I8 I antelephone systemy; aitrunk: extend-—jff' Sl e
j_'i":ﬁw from: a sub-exchaiige :to an-operator’s- -~

position-at:-a: main exehange, DAL Rr
- line terminating in the sub- ee.ehe,nge means wg
automatically. responisive: when an abnormal -~~~ - = -
condition develops:on. said line for extending .
a:connection: from the line to said position . -
viasaid trunk, and means at the sub-exchange -~ ..

a-subscriber’s

o 14 In i telephene syetem, al plurehty offgé-'[
'?.ji;jf}trreups of subseribers’ lines, a trunk; imeans

15: In atelephone system ar "ﬁle,m e'x;ff“’

1 Inca telephene eystem A IOAin exs
__:chanfﬁe, ‘ar:sub-exchange,  a two- conductor

trunk: connecting Saldiemhengee, a plurehty

subscmber SZ-'.*”of eubscmbere’ lmes termma,tmﬁ WSﬂld sub-

R __'11:r.1h, normally-closed contacts in the conduc-
“ gy tors of said line, a fuse controlling said con- ity
U tacts,and a 01remt for said fuse mdependentff
o0 2 of the line eonductors for blowing the duse - co

esd te smd

fthe smme Lwe cendueter trunkw eztendmg* te”- e
‘asmain exchange; means for mamtammg the
0-1111110* subeerlber S: substa;tlon TInger mneen-.

p_e
H

change; a plurality of: sub-exchanges, subs - =~
"fserlbers Jines: terminating:’in ‘each- 511br-e:e,-?_;iii*r g
- change; a-trunk line- exteﬂdmﬂ' thmugh sa,ld'if{ 05
- sub- exchangee tosaid: main: ‘exchange,va
~switch in each sub: e:eehange means: fot...,tmns A

mitting a:series of digit: 1mpulsee* overithe - 0
trunk. to ‘operate said '-'SWItChES s1multeneeus-{ R
1y, meéans for releasing only the switchin the-

100
exchange designated by said digityand means =
for: e]j'al’lSlmttll’lﬂ' arsecond: series: 01 digitim=
pulses: over; the trunk- line: to: 1“'e0pex*ete thef;_é"{'_
" released switch: to ee.tend @ een.neetmn to-a SR e
_f-_?subserlber shne:-' e in e o S s
A6 Ina telephone system Wherem cmmee—- o
:-'tmns betw‘een twe leeal sub exehene*e sub-j

ing the S&ld bettery brldee from Lhe main ex-

oy . CLo

;—l..,.-l""h-'l T LIRS

o eheno*e ‘and means responsive to ringing cur- IR
rent extendmo over smd trunlz: frem the mem -
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25

45
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exchange for dlsccnnectmw sald battery

bridge and for shunting said condensers to
dir ectly connect I‘lllglllg current to the called
subscrlbcr s line.

18. In a telephone system a maln ex-
chancre, a sub-exchange, a two-conductor
trunk connecting said c};chanﬂ‘cs, a plurality
of subseribers’ lines terminating in said sub-

~exchange each adapted to be connected to said

7,

trunk, a local battery bridge across the con-

11,1ctcrs of said trunk at the sub-exchange, &

i

_condcnscr in-each of said conductors separat-

ing the said battery bridge from the main

cxchanne means responsive to ringing cur-
rent e:_xtcndmo' over said trunk from the main

exchange for disconnecting said. battery
bridge and for shunting said condensers to
dlrectly connect ringing current to the called
subscrlbcr s line, a hcldmo' circuit including

only one of said conductors for maintaining a

connection between a calling and a called lmc, _-

and means at the main c‘achanﬂ‘c for inter-
rupting said circuit to permlt the rcleftse of
the connection. | - |

19. In a- telcphoﬁe system.,. a main ex-

chanrrc a sub-exchange,” a_ two-conductor

trunlk conncctm@ said czchano*es a plurality

of subscribers’ hnes termmatmn' 1n said sub-
exchange eachadapted to be ccnﬂected to said

trunk, a local battcry bridge across said con- |

ductors at the sub- ehchanfrc an alterating

current relay and a condenser bridge across-
said conductors at the sub- c\chancre another

relay 1n the sub-exchange having contacts for
disconnecting said b&ttcry brldo'e and for di-

rectly ccnnectmo' said conductors to the sub-
‘station ringer of the called subscriber’s line,

and contacts on said alter ating current rcla,yf

- for controlling said other relay
40

20. In a telephone system wherein sub-

scribers’ lines terminating in a sub-exchange
are arranged to be connected to a main ex-
change trank line terminating in an oper-
ator’s position at the main. egchanﬂc and ar-
ranged to signal the operator thereat respon-

- sive to the 1111t1at10n of a call, means for main-
taining the calling subscrlbcr s line in op-

1

oy |
-

60

eratwc connection w1th said trunk line after
the calling subscriber replaces his receiver in

Tesponse to such request by the operator when

calling a local subscriber, means in the sub-

5 eschanoc controlled by 1mpulses sent over
.said same trunk line from the operator’s posi-
- tlcn for connecting a desired called subscrib-
“er’s line to said trunk line, and means con-

trolled by the operator for signalling both

the callmo and called subscrlber over S%le

trunk hne.

In witness thrcof I hercuntc subscrlbe_

1ny7name this 15th day cf Dccembcr A. D
192
I‘RITZ APPDLIUS
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