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. This invention relates to automatic or

- semi-automatic. telephone. systems, in. which;
means.is provided at one; or, ‘more selecting:
_stages to -determine.in’ part the  outlet or

@ group of outlets to be tested in accordance.
with the path of entry.into the switch. -

The main feature of the ‘invention com-
brises a circuit arrangement . for .an._ auto-

‘system comprising - selector - switches, .char-
acterized in this, that discriminating means

is provided which is: associated in common:
-~ with a plurality of said switches and ‘which

_is ‘adapted to be operated: variably in -ac-

8 cordance with ‘the path of -access -used In,

- ‘setting up a connection.. .

* - The:invention will be described Wlth re-

- spect to a.selector system ‘in ‘which. the con-

‘versational switches:are-arranged in groups

b each: ‘group, being' associated ‘with- a_single.

~control circuit.

The control circuit comprises two switches,:

one of which. is a ma

a marking switch, and the
~other a selecting switch, - - '

8, The marking switch is set in response to

digital impulses and. marks an_ outlet or

. group of outlets in the banks of the select-

45

ing switch, which in turn marks the selected
idle or: wanted outlet in..the . banks of the -

%0 conversation: switch in. use."

-+ switch has performed its-marking function,.
it hunts for the. selected conversation: circuit:

- and connects the control. cirenit thereto, A

temporary. bye-path is set up throughthe
second. switch in the succeeding bye-path:.
- 'The bye-path or'selector switch selects an
idle bye-path’ control circuit: together with

an. associated:1dle conversation ‘circuit in the.
succeeding: selector-stage ‘and. forms-a tem-
. porary. bye-path “circuit to the succeeding -
“control circuit. = All-the switches used ‘are of

the single-motion type:

 bye-path routes.

Fig. 2 shows a selector stage connected to.
one of a plurality of final stages each com- -
5. prising two groups of switches in parallel. o

th

- matic or semi-automatic telephone exchange
10 n i

..The. former case will

1B .is :combined to pass

- After the first

selector. switch
.alone; or relays

Fig:d shows: schematically the lay-out of e TRy 1Ot be
a system of the kind referred to with & com-
mon switching: stage and conversational and

1930, Sérial No. 455,637, and in Great Britain: June. 5, 1929,

Flg "3.sholws‘_a Ci)zrl:verSeL‘t'ional switch and-
bye-path. circuit at. an intermediate- stage..

- Fig. 4 shows a final conversationalfswitch‘ o

and .bye-path circuit, - - R
.. The.problems to which the: embodiment of:
the invention to be described relate concern .
€ provision of switching means for- obtain-
ing access to stations -or trunks- the-traffic
to- which'is small, and for which: therefore

& small’ number "of access switches are re-
-quired.: Instances

that may be given are
special . service .stations such as complaint, .
enquiry, and.-fault operators, and junctions
leading from a town exchange to a number-
of exchanges the traffic to which is small.
be discussed in more
detail with: reference to Figure 1 of the ‘ac-
companying drawings.  In this-case traffic
from two. directions through switches 1A,
, through a common
switching stage 94, conversational and bye-
path routes being shewn in each case. .

It will. be supposed that the switching.

- stage 2A is reached over two or more differ-
ent outlets or groups of outlets of the switch- 7
‘ing'stages 1A, 1B, and
1into -or. through 2A

that the digits dialled
) may be identical for
different stations reached thereover. - Tt will.
be seen. therefore that discrimination is nec-.
essary in 2A in-accordance -tith the outlet
from the preceding stage. .- .

‘The. .control or bye-path circuit associat-
ed with 24 is taken into use from the R2 or
of 1A or 1B, and relay A
‘ A.and D are operated. Re--
lay D'is the. discriminating: relay, the. mark-
ing;switch-R1 marking its. R2” switch dif-
ferently in accordance with. the ‘position: of :

contact.d. . - . Lo S AT
It will be appreciated: that if the stage 2A: ¢

15 8 _final stage for example, certain of the

digit : combinations, ‘which - could: .be used
required -in- which- case:
fewer outlets than usual would be necessary

therefrom. - o '

In the particular ekémple‘to:be de'scx»'ib'édv !

with reference to Figures 2, 3 and 4 of the.
accompanying drawings, of which Figure 2
isa layout drawing, the invention is deseribed .
with reference to an.autematic or semi-auto-
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. matic system in which connection is set -up
- or completed over:a-selector stage-to.one of
‘a plurality of final stages -each. comprising
‘two groups of switches in parallel..: Common
‘bye-path circuits are provided at each stage.
- These switching stages are provided to:deal
iwith-calls'in a number of thousand groups—
as shewn in two such groups—in which-num--
" bers in two only of the hundred-groups.. f
“10 each thousand, or two hundred numbers.
- all:distributed in more than two-of the hun:
dreds groups of each thousand, are used. . -

" digit 15 not-dialled, but-a key is thrown’ indi=:
15 vidual to the thousands digit, so. that the bye-
~path cireuit associated with the selector stage.
‘youte indicative of said digit:
gbage is seized from'a preced-

, selector:
ing selector stage,
- from is‘again-indica
digit. R e R )
_ ~In the ‘particular-example,’ with two: al
. ternative paths of access relayJJ in‘the.
7 pathis'or is'n 7 '
5 the: path used; operation of JJ-1
- the marking circuit between switch Rl
" so-asto mark-groups of:otitlets to the requir
e gITOUP- L
dialled switch

JJ-would-alter;

R1 s stepped, while switch R2:

&

*in? the: require ip. - S¥ el
i s in-the second part of its bank for

the trunk ] :
' tional-switeh: ‘S sthen hunts for. . he -outlet,
- gwitch R2:*The’ final*bye-path

‘s seized: over one-oftwo pa

7 lay JJA dgea
: said; paths;: -

which ‘marks

preceding: stage :
other-by-path switches is a 50 point s
while the conversational “switches T
‘double=wipet 50-p “se
* hundred: outlets:
- “wipers;-on

wit

oint - switches servir

0

theo
toithe:
X wall

;i this ‘spécification-is ‘given

dd or even value of the first di

“way of ex-

~ of ‘any desired variatio
‘the appended: claims.
e desc

- “The examp
-erence to F
- seribed “in.
Bandd o
. = An‘operator tests
~ . ated‘with a free’
% _cuit from conductc

ath cirouit over a
T, contacts bsl, gs1, tb

1,890,774 T

“The.contacts bsl and gsl.are normal contacts’

-erator-seizes

gized. either

Tn a call from an operator, the thousands
tors “dialli

the path of access there-: res)
icative of the thousands eratl

ye-- |
tioperated in accordance v'vlﬂh‘.

s 'RQ,::V ]

the final stage. - When' da° digit is’

y: chases and-afterwardshunts for an idle outlet’ an
group. - Switch R1* mean--

into ude, and thé conversa-
P

of access’ which correspond to’the two ‘Sets: |
of:switches in the final selector stage, and re- -
dapted to operate over one-of

~_The final digits are dialled to-switch RAT"
RA2and RA1 then finds the -
final conversational switch marked from the’
. Qwiteh RA2 like all the

‘Switch RA2 has four-test"
< -one pair being chosen in"accordance
with the path of access by relay JJA, and the
- required-one’of the pair-in accordance with:
dialled:

alstage.- - ° TS
-be understood  that the description

~-ample only ‘and that'the invention is capable po
£ any desired variation within 'the scope of

4 ribed’ geﬁérallji Wlfhwf
ioure 2 above will ziow be de-
detail with reference to Figures

or 8 free trunk ‘associ-

3.

“wiper .6, and honie contact of ‘switch Rijely -
~ tb6, wiper '8 and home

contact R1, wiper K-
‘and homé contact of switch. R2 to: battery.

individual to the trunk while the remaining
contacts and -wipers indicate: the free ‘condl~
tion of the bye-path circuit.~ When the op-r- -
the trunk a civeuit-is formed”.
A over-one-of two circuits in ac-
Lcéy operation ot the part o
This, telay A wvill be ener-

‘ascircuit from earth via-con--
ductor BP -+, the operators dialling loop, con--

-ductor BP =, winding of relay-A to-battery;.
“or alternatively, from earth over the opera--
conductor:

v

-the opers

2?81)"_‘::, ' 3

3 actionon the part of the'oy
iccordance with the thousanis: x
301 15 not operatediin.
in- this switchs. -

“an(d home contact of the switeh.
- Contacts th1 conneg

ential to
the firg
‘winding:
ing o
-t Crare
rélay B doe

sulsing. = Re

st impy
impulsi

1 forthemag-
) Ll

%12, wiper: and homie:
R, the" second b

V. The
tén- groups of outlets,
fo sets ol wipers M1,
12 and two. sets-of-con-

id & it
TP T and M2
tactibanks the g

rrespond
position: banks. Thits;
it theifirst grot onitlets; five. .

“are cohnected to. contacts 2—6.1n- one”
contactbanks, contact Tibeing the homa }
‘ he other five outlets are con- |
tac - i the: other:sét-of -
: marking-hank: €

g Posit]




| groups-in each half fave the same digital relay T operates over a circuit which will be
- yalue- Thus, t,lie:‘jli’ir;s,ﬁt group in bank C of _described later. “Relay E also closed the test- -

fact 2 in bank 9.of R1, ing circuit for relays P and Q at €9, €10 -

- R2 is marked by contact 2 in b of 1 u rels
-+ the second group. in bank C by ‘contact 2 of _and opened at 8, the operating circuit of re-
48 bank 10 of R1, the third and fourth groups lay M The release of relay M closes the cir- 70

“in-bank C by contacts 3 in banks 9°and 10 cuit for the switch R2 and as a result the out-
~.xrespectively, ‘and.so on. The discriniinating lets will be tested two at a time. The contacts:
~relay JJ decides whichi set of marking con- “in the banks T1, T2 will be connected to the
- ductors is to be used by its contacts 773 in “test wires T of the corresponding final con-

" .10 accordance with the path of accessused:” The Versationa] switches. If all the outlets are 75
- R1 switch will be set to one of positions 9—6 busy relay M will re-operate at the last set of
_for instance in accordance with the number ‘terminald of ‘the group of contacts, over A6,

of tens-impulses received and each of these wiper-and’ bank contact 'C of the switch R2, -
©_positions in banks 9-and: 10.6f R1'is connected €8 to ground, ‘A circuit is then closed for

.18 by.amarking conductorto the contact in bank relay G through contacts ‘¢4, m1, A2, wiper 80

o Cof] 2. corresponding to.the first outlets of . and off-normal arc N, g1, plto ground. Re-

.+ the different groups ; Tor example, contact 2 lay G is of high resistance and slow to oper-

2+ of bank 9.0f R1 to contact 2 of bank Cof R2, ate and consequently a time period is pro- -

-~ and contact 2 of bank.10 of R1 to contact 7 vided to enable relay P and Q to operate if

.20 of bank C of R2; and so on. A fter the switch there is a circuit for them. The operation 85

7 *R2°is sét to the correct group .of outlets it of relay M prevents R2 taking any further

-hunts for an idle outlet as will be described, steps.’ If one of the outlets searched over by
o but af all th‘é‘ouj;létsrare‘busy,it,_is,neces‘s'ary - the wiper T1 is free, relay P will be operated

- to prevent the switch continuing to hunt for from ‘battery in the succeeding  bye-pass

25 an idle outlet in: the next group.  For this -switch over bank contact and wiper T1, ¢9,. 90

- purpose the contacts in the bank C of R2 A7, winding of relay P, g5, 55 to ground.

. corresponding to the last outlets of each - Relay P closes the circnit for the relay H at
group in the banks of R2 ‘are multipled to- . pl and contact A7 then opens the circuit of

- gether and are connected to the front contact relay P-and places a ground potential from

.30 of armature ¢8 of relay E to form a circuit, %55 on the. test wire, “contact A8 opens -the. 95

- the closure of which stops the switch as de- operating ‘circuit of relay Q, and contacts
~_ scribed below if all the outlets in a group A5 and 46 prepare a marking circuit for the i
carebusy. o RS conversational switch. - Contacts h4 close an

. 'The digital values designating the groups - impulsing circuit to the succeeding bye-pass,
.22 of outlets from R2 may be any desired five contact A3 provides a locking circuit for the. 100
" " values out of the possible ten, thus values 2, relay H to earth at 32, contact 42 opens the
- 4,5,9,0.might be used, according to-circum- operating circuit of relay G and contact A1
- stances. It may be that two or three groups’ opens the local impulsing circuit. If one of
.of outlets only aré-required for each path’ of the outlets searched over by the wiper T2
<40~ access in’which case, two or three contacts was found to be free relay Q would have 105
- only in banks 9 and 10 of R1 will be used for “operatedin a similar manner, operating relay
‘marking purposes. When the R2 switeh  J over the obvious circuit and relay H over
starts.stepping it will in time reach a posi- - contacts 1, ¢1, pl. Relay J provides a wiper
. tion in ‘which a circuit will be completed for  discrimination and when operated the for-
-5 the relay M through %6, wiper and bank con- ward impulsing circuit.and the marking cir- 110 -
-+ - tact O, bark contact and’ wiper 10 -for in- " cuit would be switched over to the required
- 'stance, 713, 8 to ground.. “This will cause-the  set of contacts. - If relays P and Q operate
- operation of the relay M and the opening of simultaneously, there will be'no cireuit for
.~ the‘driving circuit of the magnet R2 by ml. rélay J and relay H will operate alone., Tt
~::750 I further impulses are received the subse-  will be seen that ‘corresponding contacts in. 115
- 'quent operation of the switch R1 will open both marking levels 11, 12 lead over the same -

© the circuit. of relay ‘M thereby permitting path of access to the final by-pass. ¢
_.the switch R2 to continue stepping.” When The operation of relay T will take place -
- the digit'is finished, and R2 finds the contact * whén the switeh R1 reaches the contact cor-- -
.88 fnally marked by R1,; relay M ‘again ener- -responding to the conversational -~ switch 120
- gizes and Wil:l"theréfoife:ﬁopﬁn the driving which has been' predetermined. As already
- circuit of 'R2 as already explained.” When explained the ground potential is placed on
the slow relay C releases, & circuit will there- ' the hold conductor which is extended over
. tore be completed for the relay E through ‘contacts 32 to the bank contact of the wiper -
- /60 contacts g2, 2, m1, A2, the wiper N and its' 1 of switch R1. ‘Relay T in operating opens 125
- _off normal arc g1, pl to ground. The relay “the obvious® circuit for the relay TB and
. K closes a circtit for the switch R1 through closes a-locking circuit through contacts #1,
- “contacts el, b4, interrupter’ Springs, wiper 768 and 72 to ground. - The release of relay.
- - and-off normal bank contact 8, 2 to ground. ‘TB-also removes groind from the bye-pass -
- 65 The switch R1 continves stepping until the' test conductor ‘thus releasing " supervisory. 136
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he . orin series with relay: JJA. Relay AA:closes-
i " the obvious citcuit for Telay BA and at the'
riv- . first set of impulses a circuit is closed for the.
4- magnet RAT through the winding of relay_
ws. CA, contacts bal, aal-to ground.: Bank con-%yqo
R1, ‘tacts 2 and '3 of the bank 9 of the switch RAL
acts are wired to bank contact 2 of the bank Cof *
“the switch RA2; in a similar way ‘contacts
4 and’b are wired to contact 12 and ‘contacts.
“6'and 7 to the conitact 22. The magnet RA%- 75
~commences stepping. as soon as the switch
" RA1 'steps-off-normal through contacts gal, -
5y . first offt-normal arc and wiper 3 of the switch
"RAL, contacts hal, mal, pal, and ba2 to_
“eround. When the switch RA2 reaches the™so
‘position maiked by the switch RA1 after the

“of impulses is completed & circuit is
ed for.relay. MA from_ battery on"
5 M N 3 \ :‘b >k . -z 7 Si LT

cts m2 open the driving
' d_close a. cireuit |

: W

clay MA; wed to gromnd:- - - 0 Lo

Lt the enil of the first:: ries of impiulses

¢ A will release and close the fol-

for the relay GA ; battery and

rdings of GA, gad, bank contact and wiper 90

6t the switch ‘PAL, ¢al, ma2 to ground.

A will lock up via contacts gad; ea3

d at ba2. Relay GA closes the cir-
agnet RAT throtgh its inter:

gs, cotitact gu2; contact and wips

Relay GS completes »
tinuous ringing, lead CR throu
39 t0 the negative wiper ind from the posi-.

| or to contacts 51, gs2ito the ringing 4 of.1
attery. No current will, however, pass " Relay G
er these contacts until the final selector:has to |
. “inade connection with the called Iine. 2 as
30" alyeady been ‘described, if

* the wanted group are engaged, relay G will,
be operated and on the release of: relay TB

ided through contacts 105 .

:ch RAL a further stepping circit
1, bank cont

act and wiperd .
wal, pal, ba to 100
magnet RAT is
osition 12 and
n for the units

1over ga
tch RAL, ha

_provide an alternaf

. BS Busy t

by means; of contacts
denser-to:the negative line. S
o Tyelay J& “was,operated it will lock over
- its second winding.at contacts jjl to ground
. at b2 Contacts jj2 provide 2 short circnit
5 deross the operating winding of JJ to pre-
* " vent distortion of impulsing. . The .operation

“of relay. JJ. opens'the marking circuit ove
" “the.bank contacts.of the switch R1 and bank

- contacts. C of the switch RZ and completes

imilar circuits over the contacts.9 “of  the
witch R1 and contacts C of the switch R2.
As & result-the switch R2 will be guided to
_a different set of contacts when the relay.JJ
~has been operated. .. . . g e T
55 . Fig.4 shows the final conversational switch.
" and-bye-path which has been seized. over the
.. bye-path test conductor from battery, home
- “contact and wiper X1 of the switch R2 jjo2
" 423 home contact and wiper 8:0f th switch', a1
00 RY, contacts ea, hsp to the bye-patli test load. o
- leading to the previous swit In ace
 ance with the pi
" -tor has been seiz

ue.
P those

‘SWi

been seized, the impulsing relay A
he. final bye-path will ‘be- operated.

b earth, either alone

wiper I or 12, j4, a2, 52 ¢




. 85%the ‘test circuit, wi

‘1,820,774

 purpose whichi will be described later: When

- the units impulses” commence a “eircuit’ is

- closed for the magnet RA1 and: this“switch -
- will step. forward one step for:each impulse.
-5 When relay CA which is of the'slow release

- type reléases-at the end of the units impulses

la circuit i closed. for  the magnet: RA2

- - through its interruptér-springs, contacts ca2,
~.second - ‘contact “arc (covering -contacts
- 10°13--29) and wiper 3 . R
- tacts hal, mal, pal; ba2 to ground and switch
‘RA2 continues stepping until the circuit al-

- - If the units digit was “0”, relay MA would-
15operate immediately: RAT reached: position
.o 2275 earth; vad; MAS haT, wiper 9, contact 22;
battery. ' The operation of MA ‘would ‘pre-.

vent switch RAZ2-stepping on, so that the
- switch ‘would  remain on-the first contact-of

- 20the group- which“correspondsto units digit

“0”.. When relay “MA does operate the fol-+
- lowing circuit is closed: for relay EA; bat- -
“tery and winding of the relay EA, bank con-

. bact and wiper 4:6f ‘the switch- RA1, con-

25" tacts. cal; nia2 to grounid. " Relay EA locks
' up over contacts ¢a8:to ground.. The opera-
tion of the relay EA opensat ¢a3, the locking

. -cireuit of the relay G:A. " This relay is-of the’
. Slow to release type and-does not release im-:

8¢ mediately. . Meanwhile a:-cireuit ‘is-closed

from ground, ba4; over the wiper and bank-
contact:8 of switchRAT, 229, ga8, winding"

- ofrelay PA, jod, 7

B 0 the test-wiper. The
 a-0pération of rela

JA, JJA ‘in:controlling

.- 40~ conversational switch ‘is found, as deseribed

- later, ground is connected to'the hold wire

~due to the -operation of HS. ~The contact on

48 nected: so- that: PA ‘will then be short-cir-
- cuited but HA will ‘hold via 442, mal, pal.

Tt: will be seeni“that the’contact ga7 extends.
ground’ from ba4 to:the bye-path test: con-
~___ductor after relay EA: operates opening ithe
- 66l path throughcontacts - éa7. Contacts” hab"
~replace the path ‘which will-be opened: when

the relay GA releases due to'the operation of
- relay EA and contacts ka7 open the circuit

_.of relay. MA “which release.. If the called.
- 58 subscriber’s line is busy the release.of relay’
GA will remove the ground: from the bye--

~path test conductor at ga7 ‘thereby opening
‘the locking:circuit for relay B in the penulti-
__mate bye-path since :
66-ated. The release _relay B closes the cir-
~cuit for relay BS:ove

- relay BS closes the circuit for the Telay AS

g5~ and " applies busy tone to:the. calling line:-

e switch RA1; con-

v -be described later. If
~ the line called-is free relay PA will operate,
contact: pal closing ‘the obvious” circuit: for

- relay HA which will be provided with a lock--
.~ ig circuit‘through contacts. a2 - When the:

.. the contact of RA2to which relay PA'is con:

‘relay HA s not ‘oper-

r gst the bank contact-
- ..and wiper-7 of the switch RA1 contact ¢6,
~ M2, 165 to ground. - ‘As- already: explained

When the switch R1, Fig. 3, made connection -

~with the selected path, a'relay was operated

at the operator’s position; so that the bye-:

bs3, éarth: ~The operation of bs4 opens the

in‘thefinal bye-pass operates due to the called:

‘path circuit for A was broken, and A was
held via £69; wiper 2, bs4; operator’s position; yy’
‘cireuit for relay A which in turn opens the
-cireuit for relay- B and thereby releases the:
‘bye-pass-and the final selector. Tf relay HA -« PR
; ; the B
.subscribet’s line being ftee the switch RAT
~will again step, when the relay GA: releases;
+ ready described’ for -MA: is ‘wgain closed.

over its interrupter springs; contacts ‘eql; -

9a3; 162, 1ma2 to ground until it reaches the-

«conversational switch indicated by a ground

potential on the hold ‘conductor.  This cir-"
cuit :may be traced from battery, right hand:
winding of the relay TA, non-inductive re-~
sistaiice; wiper and bank Tof the switch RA1,

contactshsl, bank contact and wiper H of the

penultima«te'-cOnversatiohal‘rswit‘ch, gsh to
ground. - Relay TA locks up ‘over its second
winding fal; to ground at 5a2. ‘The relay -

FAsalsocloses the following ciréuit for the

_final selector switeh SA- through its inter-

rupter springs, bank contact and wiper 6 of
the switch RA1,

The switch- SA<has access to all the: lines

hok; ta2,-ma2 to greund. -

85"

90

tested by RA2 and the contacts correspond-

ing to the same line in bank M of SA and.

‘95 -

banks M1, M2, of RA2 are - connected by

marking ‘colitacty. ‘ The-final selector hunfs:

for the line selected by RA2 and when this- ..
1s found a circuitis ¢losed for therelay MA ;-

'gr"'o;ind;' 2a4; winding of the relay MA, va5,
hal;

wiper- M of the final selector, bank contact 9’

of the switch RA1; ha8, a3, to battéry.”: Re-
lay MA: opens the driving eircuit of the final -

selector-and closes the obvious circuit forre-
of’] Clay HS through 'wiper 5 of switch RA2, con-
- which wiper H then stands is multipled. to -

tacts “2a3 and ma2 to: earth. Relay HS~ ;
switches through- the- positive and negative -

~conductors and continuous ringing is extend-
‘ed from the penultimate path to the sub-

scriber’s line: ~Relay HS locks up over con-
tacts 252, wipér and ‘bank contact H of the

“conversational switch to the ground supplied
~to' the test- wire over contact Aa6. The
‘ground on the hold wiper- is also extended

by the operation of contacts Asl to the hold

110

115

wiper of the pentltimate path. - Contact 4s5,

however, dpens'thie bye-pass test conductor’

thereby dropping relay E in the penultimate -

bye-pass. - The release of relay E in the. pe-

nultimate ‘bye-path opens thecircuit of re--

lay -GS which is slow to releass and thereby
provides a period during which ringing cur-

‘rent is supplied to the called party. This
ensures that ringing tone is applied immedi- :

120

125

ately thie connection is switched throughiand . -

obviates the possibility of delay which oe:™ .

curs' when only interrupted- ringing is ‘sup-

plied: "When the relay GS has released a1

106
jab, wiper and bank contact M1 or M2: -
~offthe “switch RA2; the bank contact’ and:




3 ; 25

80

- circuit-is-conipleted f
- thie: contacts-gsT; ba :
- ofthe switch RA1, ¢6,722, b5 to ground. Re-..7

.7 Jay.BS completes the: circuit of relay.AS and

- 5.as a result GS is:re-operated from ground, flay

. 7on the:hold wire through;contacts as3, bank.: quen

~ - contact and wiper.8.¢

Sl tact '¢7-Wiper:

e swl

7 0dock

~-also provides a’ locking -¢ircuit. for the, . B, X..
lay GS-at the contact ds3. - If the .calling:- and a.
-~ subscriber releases: before the * called sub:::
- seriber. Teleases relays AD. and: BS will:re-
-lease but relay DS: will hold GS operated
‘ i the bye-path test wire.

' thereby:keeping op R T
- nelay., v

- - The preceding. swi

“value of the hundreds-digit, and 1t is ar-:
, represented.in
45 Fig. 4 operates In conjunction with-a plu-..
~rality’ of  final- conversational = switches..
-such’ as- that. shown in Fig.-4 serving 100..
~lines vand a. further . plurality. of conver-:
~sational switches  serving another: 100-lines...
)i is- effected‘on the: bye- :
path. test. conductor in the:final bye-path
but. the : subsequent operation .or. failure to’
-, operate.the relay JJA.di

- ranged that the final

¥ :No:diserimination .

> the 100 Iines whereas r
- termine whether th

“lowing manner. -

‘ yelay BS. through
k- contact: and: wiper!

0

8 of the switch RA1, con
tb6, ¢7-wiper- and:bank contact 6:01:t

tch-RA1; windings.of -GS to.battery.
g circuit is provided: for.:

, 5 loop;. fsl; ,'secéﬁd-'-'fwindiilg ‘of DS to-ground: .
- Contacts dsl and. ds2ireverse the battery in.
© “the calling subscriber’s loop.

es ‘will-be released by:

1

- contacts s2. If the: called. subscriber, :re-

£ elaVDSO R
described -

i1, switehi R1, -ﬁ_al';fma,l;f-ml;»;baZ;‘?t‘d

‘bye-path,

g iminates which
100:lines is required.. Fo '

jiad. -As explained -relay: JJ.

hig=diserimination  istefféct

8oL
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t. for: Mot ps

ip-.. from:levels M1 ai
_and no. discriminati
- essary.since the required:.fiz
~switch. has-al ¥
'S, -that the final bye-path shall.not be hel

definitely:by. a fault or the failure-cf

“the oop..for the-purpose -
of metering and supervision... The relay DS-

“tacts controded

“tained as switch.

-subsequent’. operations  .are
-seribed. for a-regularline. . If:all | :
- the group:are engaged a circuit:will be closed.
for.relay MA. from battery: vad; winding. of

‘ est.wipers are!
5 provided- each-searching ‘over: 50 lines’and -
- suitably controlled by .contacts o4, jja3, and
c-determines:
y:JAis used tode- -1

ready beenselected. - In;order

criber’s, dial,-a’ ground pulse conducto

s provided and, when thverl switch:

RA is in !

by armature v¢8; win
VA, 0ady: : 3
VA operates and
va3:~ The operation: of v
of relay MA: thereby reclosi
circuit:. of "R&2 - through
springs, ca2, bank contact

ding of

the, relay -

nd wiper 3

, vitch. RA2 steps forward
ee line:is found relay PA ope
~as already “de-:

MA, wab; a3, jjo2, wiperand bank'contact.
X1 or:X2 of the switch :RA2 to:ground. .

circuit for RA2; and at the same time the hold :
“circuit -for relay. GA: which -after a period::
will' release; removing the:ground:-from the:

the operation of relay BS in:the penultimate:
path-ds already-described -any linein @
P. B X: other than the first.is called relay::

and the.;

rate and: only:one lire:-will.

85
he-home . -position,. is cornected , through-
viper 7, contacts eab, val,pasd to the winding . -
“of relay VA and thence through contacts.caf. -

the switeh RA2, 7ja2, ja3, -¢ab, normal con-

95 5

Tf:all the lines in..

110

The operation of relay MA: opens the driving: -

115

bye-path: test condiictor at-gal:and causing:
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. .one of sald switches to be used in setting up

- ance with the path-of access used to. deter--
mine in part the selection of the wanted out-

a: connection and to be operated, in accord-

let or outlets of the said switch. :
2. In or for.a telephone systein, a group

- of conversational switches with access to a
~ group of outlets or:lines, another group of
~conversational switches with access to a dif-

10

ferent group of outlets or lines and an auxil-

- lary control circuit which is associated with
- both groups of switches and which comprises
digeriminating means adapted to operate

when the said circuit is in use for setting up a
connection over any one of said switches in
a manner distinctive to the particular group
of switches involved. oL

3. A telephone system comprising a group
of conversational switches, a plurality of dif-
ferent paths over which each of said switches

- is accessible, and discriminating means com-

" mion to said group of switches adapted to be
© connected to any one of said switches in re-

e

by series

“sponse to the initiation of a-call thereover, to
5 be operated in accordanice with the path over

waich the call is made and to be released upon
establishment of . the call. :
ANA telephone system comprising a group
ersational switches, adapted to be set
o f impulses, a plurality of paths over
which eaciNot said switches is accessible, and
discriminatiig, means common to gzud group
of switches adied, to be connected to any
one of said switchesdll response to the initia-

tion of a call thereode and to be operated

‘prior to the receipt of sa.&5€11eS of 1?Pﬁlst%s7
in accordance with the path2¥er which the
- pFe -

~ call is made.

a3
(i

b .0eSS A OGN AL
eontrol circuits and ‘discriminating means in

with a number of said switches.and con pglses
8 o W iths oI ac-

_'a marking switch, a plurality of pa

to said selector switches and associated

- “the control circuit which is adapted to be op-

~
W

v

‘erated in response to the path of access over

‘which the common control circuit is taken

; . O S .
into use, said marking switch being adapted

" +o mark different outlets or ‘groups of ou lets

from the said selecting stage in response to
the same digit or digits received thereby in
‘qecordance with the setting of the said dis-
rininating means.. . s . -
6. In or for an automatic or semi-automatic
telephone system, a selector stage comprising
conversational ‘switches and a plurality.-of

sociated in common with a plurality of con-
versation switches and comprises-a marking

_switch and-a bye-path switch having a plu-

~ rality of sets of wipers, a plurality of paths

- _of access to said selector stage, discriminat-

5 ing means ‘in the bye-path control circuits

0 L
a number oi.cONVeEr-.

bye-path control circuits-each of which is-as-:

which-are adapted to be operated in accord-
ance with the path of access over which the
control circuit is taken into use and wiper
switching means which is adapted to’select

one of sa1d sets of wipers in accordance with'

the setting of said discriminating means.
7.°Circuit arrangement as claimed in claim

6, in which each-bye-path.switch comprises a

plurality of pairs of test wipers one of which

ig adapted to be selected in accordance with'

the setting of the disecriminating means and
further  wiper switching means which is
adapted to beoperated in accordance with the
odd or even value of a digit received by said
marking switch to select one of said pairs of
test wipers, : a

8. In an automatic or semi-automatic tele-

phone system, a selector stage, switching
means which is adapted to be operated to con-
nect continuous ringing tone to a selected
line for a predetermined interval and fur-
ther switching means which is adapted to con-

‘nect interrupted means to said line after said

predetermined interval so that ringing tone
1s applied to the selected line immediately
connection is made thereto. .

9. In or for an automatic or semi-auto-
matic telephone system, a final selecting stage
comprising conversation switches and a plu-
rality of bye-path control circuits each com-
prising a bye-path switch having a plurality
of levels, one or'more of which is reserved for
P. B. X\ groups, a plurality of paths of ac-

70

75

80
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cess to said final selecting stage, discriminat- - -

ing means in said control circuits which are

adapted to be operated in response to a path

of access over which the circuit is taken into

' N o . use, wiper switching means which is adapted

‘5. In or for an automatic or-semi-auto-.
. matic telephone system, a n onTer,
- sational switches, a plurality of contzol cir--
cuits edach of which is associated in cofumon

to select one of said levels in accordance with
the setting of said discriminating means and
switching means which is adapted to be op-
erated when the P. B. X. level or one of the

P. B. X. levels is selected and in response to.

the operation of which the said switch hunts
automatically in a selected P. B. X. group.
10. In or for an automatic or semi-auto-
matic telephone system, a selecting stage com-
prising two groups of single-motion conver-
sation switches, each having access to dif-
ferent sets of outlets, a bye-path control cir-
cuit which is adapted to be taken into use
together with a conversation switch in either
of said groups for setting up a connection
over said switch, discriminating means in the

‘bye-path control circuit, which is adapted to

operate in accordance with which one of the
said groups is involved in a connection and
a single-motion by-path switch in said cir-

cuit'which comprises a test level or levels cor-
‘responding to each of said sets of outlets, and
“a-common marking level or levels for control-
ling the setting of a conversation switch of

either group, the said discriminating means
being adapted to control the selection of the

104

110

115

120

130




1,820,774

: telephone system comprising a. selec-‘
tor stage, conversation ; sw1tches and. as bye-.
5 oniro.

szud control cmcuﬂ:;bémg aflapted to. be tem ;
: 1 f»‘, ected :

ne of sald -coN-

] - M 5"
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