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1

: The:. present:. inventiomn: relates: to: ‘automatie:
used: in- teleptione: or- like:.
systems andi‘i-szv-more:pari;icu’larlvyLCOncerned-: with'
se-called: final selectors by:whieh-aceess:is-gained:
‘Fhe: generali.object of:.
the. invention. is-$e: provide- an- improved: switch: .
cireuit: givingsadditinnalifaniiities and:.particular-.
ly -erabling: an:operator:to control the setting up:

switches: off the. type

to:a wanted party’s:line:,.

o

of:long:. distance: conneetions: when: this; involves: ..

cutting:in: am and:suhseguently: breaking down:an. . I

existing: connection:..

According:t0.one feature-of the:invention; in:a:

fial: seleatorsswitch arranged:to:be:accessible to

both: -aperataors and: .suliseribers: -over: different
means;.of:aecess;: equipment -responsive:to:seizure: -
of:the: switelr-aver one: means: of access but:not:

over: the. other is:- arranged: to effect: eircuit:

changes: suchixthat:when: the switch is:seized: by..
Sz responsible: to-contral: signals:
transmitted: - from: the-. operator’s: -pesition to:.2

an:operator it

which: it is: ofhrerwise:unrespensive:

~Aecerding:to-another-feature: of the:invention, :
inca: fital: selector switch: arranged ‘torpermit an.-
operator-to-cutiin.ons and break: down. ansexist-..
ing connection; if the:switch:is pesitioned.on tora.: ¢
busy line:aisignak suitahle:for: flashing- ax super=.-

viscry-lamp is-transmitted: baek: from: the.switch:
whiles i aiddition: a:. tone- signal: is- or: is not:sent

back:accarding ba thenature:of ‘the: existing; con~ ..
' 11}
A further featuresof:the.invention is that ina:

niection.

final selecton:switeh: arranged: to- be: accessible to

both: operators: and . subseribers: over: different: -
means:of access;.ifthe switch:is positionedion.to :
axbusy: line-by: & subseriber -he receives:the:same .

signak whether the-calleds party:is.engaged in:a.

long distanece: or 2: 1oeal.connection: while:if the::
switcl.is: positioned: on-to-a: busy: line: by-an. op--

erator she.receives ‘a different: busy signal- ac-
cording-to the nature-ofithe-existing: connection.

- 'The: invention will be-.better ‘understood from-
the following: deseription:of one:method: of. car--
rying-itvinto effect: which should beitaken:in con- -
junctionwith: the: accompanying: drawings: com=.-
brising. Figs.. I;. 2:ands3. . These-when .placed side:
by sidesimiorder with: Fig; Lon:the:left show: the -

circuit: of 2 208+paint P: B X:final: selector: with:

groups-of:{rom.2-to-19:lines: but:it; will:be: undar-..

stood that'the main features of:the-:invention are

also’ applicable to:regular:final selectors and to.

P Bl Xiflnali-selectors:. arranged to. cater for
groups: greater than: 10;. Moreover the -features
ofsthe invention-are mot:limited to final: selectors
provided: with: two- sets-of: wipers:

- 'The -switeh- in- question: 4§ of tHe- well-known -
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vertical and' rotary type arranged-to have so-
called. rectangular release; i. e. without a sepa~
rafe release magnet and'is:provided with two sets
of wipers the_selection of which'-is: dependent’
the level -of the -preceding: selector over
Witch, is seized. The switehi:moreover -
is. accessible to- ubscribers- and: operators-
so that there are four: different means-of access
corresponding - respectively: to: subseriber: seizure:

which: the switc

- over two different-levéls-and’operator seizure-over-

two different-levels; . «

It-will be assumed first that:the switch Is-taken:
into-use by & subscriber-over-a-selector-1evel such
that the normal  set’ of wipers-is usedi that-is to:
say over-the line conductors —{and’ 4. When.
this occurs;-relay A is-operated-ovér-the:line and:
at-contacts Al' completes a- circuit for-relay-B.by-
way: ofcontacts €1 and: N4, rectifier MRB: and
resistor- YB: Reetiffer MRBxis inhcluded: in: this:

- circuit in accordance with khownr practice in or-

der to prevent tlie: low:resistance battery. connec-
tion- having- & sluggihe effect: on. the: operating _
magnets during subsequent: impulsing.: Relay B-
on- operating, at:contacts B earths:the incoming _
P-conductor; at’ eontacts B2 completes .a circuit
for the-right=hand winding:of relay:C:in: series
with-resistor' YE; at:contacts B3;. Fig:. 2; prepares:
a- circuit-for-relay-Hy at. contacts B4 prepares: a;
circuit- for-relay:-E- ands a: shunt: for relay: C; at.
contacts:B¥-.completes:aslocking: circuit: for itself;
and at-contacts-B6iopens:ai pointzin the .release:
circuit:and prepares.a: citeunit:for-relay. HS: . Re-
lay C-operates at this-time: and:at: contacts: Cl,.
Fig. 2, opens a poind it the: circuit:ofrelay H.and
prepares for the:subsequent.metering: operation;
at-contacts C2ichanges:over the.circuit.of relay E,
at-contacts.C3:-prepares.a:lockihg cireuit:for- re-
lay-HS,at - contacts: C4: provides: an- additional
shunt-for the-left~hand windingrof relay: OP; at
contacts C%: prepares a:locking circuit-for relay:-
G, at-contacts:Cé closes-a-point in-the impulsing
circuit: and:at- contacts-C¥ opens a:point in: the
circuit for guarding the-switch: during release
conditions. ' ‘
No-further-operations take-place until:the suc-.
ceeding-digit' is: fransmitted; whereupen: relay: A
deenergises-in- accordanee -withthe impulses:and
on-eacl-de-energisation:completes:a- eircuit-from-
eartl: over- contacts- BS, Ak and C6; left-hand
low-resistance- winding of relay C;- contacts- B
and: NRI; vertical magnet' VM<to battery. The
switch-wipers are: thus- raised- te:the-appropriate-
level ‘and-on* the: first step thie* off-normal’ con- -

_ taets close; whereupon at; contaets Ni: arcircuit is'
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N2 a locking circuit is prepared for relays WS
and OP, at contacts N3 the right-hand winding
of relay C is short-circuited and at contacts N4
the initial circuit of relay B js opened and &
guarding circuit is prepared. Relay C is ren-
dered slow by the short-circuiting of its right-
hand winding and remains energised as long as
impulses are transmitted through its left-hand
winding. At the end of the frain it de-energises
and thereupon at contacts C2 completes a cir-
cuit for relay E in series with the vertical mag-
net VM which is not now operative. Relay B ab
contacts El prepares & locking circuit for itself,
at contacts E2 removes the short-circuit from re-
lay C which therefore again energises, at con-
tacts B3 removes the short-circuit from the left~
hand winding of relay WS, at contacts E4, Fig.
2, opens a point in the circuit of relays G and J,
at contacts ES closes a point in the booster bat-
tery metering circuit, at contacts E6 changes
over the impulsing circuit to the rotary magnet
RM, at contacts E1 removes one of the multiple

earths from the P conductor and. at contacts E8

opens a point-in the release circuitf.

The switch is now ready for the final digit and
when this is received, relay A responds as before.
Corresponding impulses are therefore transmitted
through the left-hand winding of relay C and
over contacts E6, N1 and H8 to the rotary mag-
net RM which gccordingly advances the wipers
into engagement with the desired line. On the
first rotary step the rotary off-normal contacts
are operated, thereupon at contacts NRI opening
the initial circuit of relay E, at contacts NR2 re-
moving one of the shunts round the left-hand
winding of relay OP, at contacts NR3 again short-
circuiting relay C and at contacts NR4 short-cir-
cuiting the left-hand winding of relay WS. Ac-
cordingly at the end of the train of impulses
relay C again releases and. at contacts Cl pro-
vides an operating earth for relay H and at con-
tacts C2 opens the locking circuit of relay E which
commences to release slowly.

1f the line is busy, the P{ wiper will encounter
earth and relay H will be short-circuited. and
therefore  unable to operate. Hence, on the re-
tease of relay E a circuit is completed from earth
over contacts B4, N3, NR3, HS6, B4, H2 and CN6
to battery through the lower winding of relay G.
Relay G accordingly operates and at contacts Gt
connects up flash battery from common lead 18,
which will be ineffective in the present case since
o subscriber is calling, ab contacts G2, Fig. 1,
opens a point in the release circuif, at contacts
G3 removes the normal earth connection from
the upper winding of relay A soO that the flash
battery may be effective, at contacts G4 prepares
a circuit for relay CN and at contacts G5 con-
nects up busy tone which extends to the middle
winding of relay A by way of common lead 18
and contacts OP§ and ¥S3. The subscriber ac-
cordingly hears busy tone and realizes that he
cannot obtain his connection.

When he subsequently replaces his receiver,
relay A de-energises and at contacts Al short-
circuits relay B which accordingly releases after
its slow period. Relay B brings down relays C and
G and a release circuit for the switch is then
completed over common lead 16 which extends
to earth by way of delayed alarm equipment, con-
tacts B6, RMC, E8, CNS, G2, N{ and HS8, rotary
magnet RM to battery. The rotary magnet there-
for advances the wipers to the 12th position after
which they fall and rotate back to normal un-
derneath the bank by spring tension. The rotary
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magnet circuit is opened at contacts Ni when:
normal position is reached. During the release
operation, guarding earth is applied to the P con-
ductor by way of contacts C1.and N4.

If the wanted party is idle, however, wiper P{"
will encounter battery and this will be extended
over contacts WS3, BD4, right-hand winding of
relay H, contacts B3, left-hand winding of relay
H, contacts Ct and CN2, rectifier MRA to earth.
Tt may be mentioned that the purpose of the rec-
tifier MRA is to prevent the operation of relay H
in case the line is busy but wiper P1 picks up
booster battery because a metering operation is
taking place. Relay H on operating, at contacts
i and H5 connects up the line wipers, at con-
tacts T2 prepares a circuit for relay J, at con-
tacts H3 and H4 connects the back bridge relay
D to the speaking conductors, at contacts H6
short-circuits its high resistance left-hand wind-
ing to busy the line, at contacts HT prepares a
locking circuit for relay F and at contacts H8
opens a point in the release circuit, The circuit
of relay J is completed as soon as relay E releases
and thereupon at contacts J { is connects up ring-
ing current by way of common lead 19 and the
right-hand winding of ring trip relay F to the
negative conductor, the ringing return being by
way of resistor YA and common lead 7, at con-
tacts J2 prepares the metering circuit, at con-
tacts J3 connects ringing tone from common lead
{{ to the middle winding of relay A and at con-
tacts J4 prepares a circuit for relay BD.

The wanted party is now rung in the usual
manner and when he replies, relay F operates and
thereupon at contacts Fi prepares the circuit of
the supervisory lamp LP which extends to bat-
tery over delayed alarm equipment by way of
common lead 15, at contacts F2 and 73 discon-
nects the ringing circuit and switches the speak-
ing leads through, at contacts F4 removes the
short-circuit from its left-hand winding thereby
providing . an effective locking circuit in series
with resistor YC, at contacts 5 opens the ring-
ing tone circuit and at contacts F'§ prepares an
alternative locking circuit for relays WS and OF
and prevents relay C being short-circuited on the
subsequent re-operation of relay E. When the
speaking conductors are switched through, relay
D is operated over the called party’s loop and at
contacts D! brings up its relief relay DD. This
relay at contacts DDI completes a circuit for
relay E, at.contacts DD2 opens 2 point in a short-
cireuit round the right-hand winding of relay H,
at contacts DD3 and DD# reverses the connec-
tions of relay A to the incoming line to give the
usual supervision and at contacts DD5 opens &
point in the circuit of the supervisery lamp LP.
The operation of relay E at this time at contacts
5 connects booster battery to the P conductor to
effect metering and also at contacts B4 opens the
cireuit of relay J. During the release time of
relay J therefore, the booster battery metering
condition is maintained and the call is accord-
ingly charged against the calling party. Rectifier
MIA at this stage serves to prevent release of
the preceding switches while the metering con-
tacts are changing over. The connection has now
been fully set up and-the parties may converse.

The circuit as shown is arranged for last party
release. Assuming that the called party hangs
up first, relay D then releases and brings down
relay DD. Thereupon the current flow over the
incoming conductors is reversed back to normal
and at contacts DDS a cireuit is prepared for the

75 supervisory lamp LP which is thus effective after
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& predefermined interval to.give a called.sub-
scriber hold alarm.” When the calling party sub-
sequently Hangs.up, relay A is reléased and brings
down.relay B:whicki tHereupon reléases: relay C
whith.in turn brings down .relay E. Moreover,
owing to the reléase of relays B and DD; therights.
hand winding of relay H.is short-citcuited and if
therefore:reléases, bringihg-down relay I, THere-
upen; the previously traced self-interrupted: cir-
cuit for thie rotary magnet RMs again completed’
andthe switch is restored to normalas déserilied
earlier. Ti'the calling.subiscriber. hangs. up first;
relays A, B; C'and E release. and the: supervisory.
lamp 1§ lighted after a suitable interval over-cons.

tacts” C3. ~ Durihg the. release time of relay &

tHere i$ no. eartt on.the incoming. P conditctor:
and’ this permits the release of the preceding
switcHes but this éarth.is replaced at contacts CT.
when relay C fihally, reldases so. as to maintain
tlhe-switch. guarded as.long as it is off=normal.
Wlien. the called’ party subsequently. hangs. up,
relays D-and DD release and: the. right-hand
winhding of relay, H is then sHort-circuited.so.that
it'reléases and.brings down relay Frand tHe usual:
release. circuit’ is compléted as. above describied.
If: the switeh i5.to be arranged for calling party.
release, terminals. 13 and’ 1%, Fig. 2; are strapped
so that on the release of relay B, relay H will
be short-~circuited at.contacts Bl regardiess.of'the
condition of relay DD, It will be seen that.on the
release of relay. H the circuits over the.speaking:
condiictors. and. the P conductors are onened’ si--
multaneously by contacts of relay. H whith gives:
a. clean. reléase: operation and permits a greater:
margin of variation.ih relay adjiistment;

It the switeh is taken into use.by a subseribier
from the otHer selector level: i, e. over condiictors
—2 and 42, the left-Hand winding of relay WS
1§ incliided’iti.thie lihe cifcuit on the operafion.of
contacts E3"at the end of ‘the. vertical movement:
Accordingly,. relay WS is.operated.in serles with
relay Aand at'its contacts WSH4.prepares a Jockihg,
circuit -over its right-hand’ wihding and: at its.
contacts WSI, WS2, WS% and WSE changes: over.
to the second set.of wipers. The left-liand wihd-
ing of relay WS'is short-circuited By the.rotary
off-normal. contacts. NR4 as soon as the. switch
commences its rotary movement. in' response. to.
tHe flhal digit, while® the lockihg circuit. is com-
pleted’ at contacts NR3I Relay WS remains:
locked up until the connestion is released.

Consider  now the case in which. the. callihg;
party calls a'P: B: X group instead of an ihdividual
line. P! B. X hunting is controlled over. the P2
wiper in'the bank of which battery, is. connected’
to the first line of a P, B..X group and earth.to
the Jast” line, while intermediate lines and also
ordinary subscribers’ lines. are unwired ‘When.
relay C releases at' the end of the. rotary digit,,
battery picked up by the P2 wiber from the first
line of the group is extended over contacts. WS5-
and.C¥, upper winding of relay HS; contacts. BE
and: common lead. 15 to. the release alarm earth
and: relay HS. is tHerefore, operated: Thereupon:
at contacts HS{ it prepares a circuit for its lTower
witiding and the rotary magnet M in series, at.
contacts HS2 provides. an. alternative earth for
the upper winding of relay A to maintain. this.
relay operated while relay G is energised durihg
the hunting operation, at comtacts HS3 opens
the busy tone circuit over commonlead 18, at con-
taicts HS4 disconnects the rectifier MEA from the.
imcoming P conductor, at contacts HSY nrepares
a circuit for relays G and H in series, at contacts
HS6 prepares a, holding circuit for relay G, at.con-

15

25

G:
tacts: HST. opens_a.point:. in. the_ circuit of . relay,
Jandat contacts HS8 opens a.point’in the circuit.
of relay GN.. .

If: the first lihe.of tHe groun is. busy,, wiper:
Pl encounters.earth.and relay H.is. unakle.to ap=-
eraté: and.on.the: stibsequent release of relay B
and tHe_re-operation of relay C,.a.circuit.is com-
Blefed. from. earth; . contacts. C3; lower. winding;
of .relay HS which. is:of Tow. resistance, contacts:
HSI, CN§; G2, N1 and HS, rofary. magnet RM to.
battery. The magnet is operated in this circuit.
and advances the wipers a fiirther step.while re-
lay, HS'is.maintained operated. -The magnet.in-
terrupter contacts RMC are also operated and.ex..
tend low: resistance earth over-centacts HS6, E4;
HZand CNEte the lower winding of relay G.. This
relay tHereupon operates. and. af. contacts G2
opens. the. cifcuit. of. tHe rotary, magnet. which.
tlierefore de-energises.. If the line :now. engaged:
ig- also. busy, . relay, H.and. tHe. upper winding. of.

" relay CF will_be. shertscireiiited and -consequently.

relay H. will still- fail to. operate. while. relay. Go
will "be de-energised” when the.interrupter con-
tacts: RMC- agaih.open_on thie release-of £he re-.
tary. magnet. THe magnet. cifeuit is therefore

- again.completed. at contacts G2 and. the switch.

wipers are.advanced.a furfher step.. This.opera-
ton. continues until an idle line is -encountered or.
tiie lastlihe of ‘the group.is reached .and is. found

. busy. . Ti“there 1§ an.idle lihe, whien. it.is. reached.

- relay Gis. held over. its upper winding. in. series.
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withrelay.F.. Reldy Hthen at contacts-HS short-.
citcults its.own Jeft-hand windihg and’ the uppers
winding. ofirelay G and also.at.contacts H8, opens.
anether point.in tHe rofary: magnet circuit. so-
that no furtlier. operation. takes -place when: relay.
Gt releases. ‘WHen impulses are.no. longer. trans-
mitted. to. the rotary magnet, relay HS releases:
after its slow period.. If all.the lihes of the. group.
are. busy, when. the. last line. of. the group is
reaclied; earth on. the P2'contact.is extended over.
contacts: C5,. resistor ¥G, contacts. IS§, B4, H2
and:CNE to maintain relay G.. No.further. circuit.
is. then. completed  for relay HS and. it de-en~

. ergises. in. turn,, leaving relay. G. locked. up--over

contacts. NR3, N32. and B4 and permitting the-
busy: signal. to. become. effective -80.that. the: call-
ing party is.notified.that, he cannot.obtain: his.
connection. i :
The.case. will now: be. considered. in. which: the:
switeh. is. taken. into use. from. an eperator’s. po~
sition by way. of. leads. —ITK and -+iTK.. The:
setting of: the. switch-in response. to. the vertical.
and.rofany. digits takes.place:in.the manner pre--
viously deseribed. but.on. the- release: of relay: ¢
at. the. end. of the. rotary- digit,, the: left-hand:
winding. of. relay OP is.mamentarily. included. in.
the.line. circuit. in. series, with relay. A.. Relay; OP-
therefore operates and.at. contacts.OPY. connects.
both: windings: of, the retard. TB: to the tone sig-.
purpose which will: be appre-
clated. subsequently,. at. contacts OP2: operates:
relay F by way of its.left-hand. winding, at: con-
tacts QP3 and OP4. removes the normal shorg--
circuit’ from the. windings of. the differential; re~.
lay DF which. is therefore. included; in. the line
circuit in. series- with. relay A.. at contacts. OPS.
completes: a. locking circuit. for itself. ayer its:
right-hand. winding, at. contacts OP$. connects.
the. tone signalling, Jead; to. the. outgoing: P con--
ductor By way. of capacitor QD,.at contacts. QF1
prepares. a. gircuif. for relay BD.and at. contacts:
OP¥ opens. a. point. in_the circuit of relay B.. If:
will'be appreciated that the'arrangement where-
By the windings. of relay DF are. normally; short-
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o B | .
circuited ensures that the signalling operations
proper to an operator cannot be performed by a
subscriber either due to a fault on his line or
with malicious intent. Moreover, the fact that
the windings of this relay are not included in the
line circuit during impulsing improves the re-
sponse of relay A.. The immediate operation of
relay P ensures that ringing shall not be started
automatically when connection is made with the
wanted line and this feature is desirable to cater
for the case in which the operator is completing
a delayed call and does not wish to signal the
c¢alled party until she has the calling party back
on the line.

Assuming that the wanted party is idle, relay
H operates in normal manner and brings up re-
lay J whereupon & circuit is completed from
earth, contacts H6, low resistance winding of re-
lay H, contacts J4 and OPT, winding of relay BD
to battery. Relay BD thereupon at contacts BDI
prepares a circuit for short-circuiting the left-
hand winding of relay F, at contacts BD2 con-~
nects the low resistance lower winding of retard
TB to the P conductor for guarding and holding
purposes, at contacts BD3 extends busy tone
from common lead 12 over contacts HS3 and
OP$§ and capacitor QD to the P conductor and
at contacts BD4 disconnects relay H from this
conductor and connects it in series with relay
BD. The wanted line has therefore been seized
and marked busy but no signalling has yet taken
place. When the operator subsequently wishes
to complete the connection, she throws her ring-
ing key thereby earthing the line and thus. un-
balancing relay DF which accordingly operates
and at contacts DFI extends earth over contacts
G4 and CN3 to short-circuit relay . Relay B
then deenergizes and connects up ringing cur-
rent in the usual manner and owing to the op-
eration of contacts BDI, relay F remains short-
circuited after the operator releases the ringing
key and is only re-operated over its right-hand
winding when the wanted party replies. Relays
D and DD are then energised but owing to the
opening of contacts OP8 no circuit is completed
for relay E and metering does not take place.
In these circumstances relay J remains operated
for the remainder of the connection.

1f the operator finds the wanted line husy,
earth will be picked up by the Pi wiper so that
relay H cannot operate and relay B is energised
by way of its lower winding in the usual manner
on the release of relay E. Thereupon the opera-
tor receives a busy flash signal by the intermit-
tent connection of earth and battery to common
lead 18 but if the subscriber is busy in a local
connection she does not receive tone since relay
BD is not yet operated and the normal tone con-
nection over lead 18 has been cut off at contacts
OPS. It will be noted that during the flash
periods, that is to say while battery is connected
to lead 18, relay A is maintained operated over
its middle winding in series with the two wind-~
ings of retard TB. The operator, being thus
notified. that a local connection is concerned,
may decide to cut in on the connection in which
case she again operates her ringing key to earth
the line and energises relay DF. In these cir-
cumstances a circuit is completed over contacts
Dri, G4 and HS8 and the right-hand winding
of relay CN to battery by way of resistor YD.
Relay CN thereupon at contacts CNI and CN4
connects the speaking leads through to the line
wipers, at contacts CN2 provides an operating
earth for relay H, at contacts CN3 prepares a
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eircuit for relay BD, at contacts CN5 opens a
point in the rotary magnet circuit and at con-
tacts CN6 opens the circuit of relay G and locks
up over its left-hand winding. Relay G holds in
series with the right-hand winding of relay CN
by way of resistor YF and thus does not fall
away until the ringing key is released. The op-
erator may now converse with the wanted party
and may if necessary break down the existing
connection by further operation of the ringing
key. In this case contacts DPFl extend earth
over .contacts G4 and CN3 to operate relay BD.
Relay BD thereupon by connecting the low re-
sistance lower winding of the retard TB to the
P conductor breaks down the existing connection.
Tt will be understood that if the wanted party is
the calling party in the existing connection this
jow resistance earth shunts down the cut-off re-
lay in his line circuit, which may be of the type
disclosed in our application Serial No. 567,551,
filed December 11, 1944, now Patent No. 2,424,519
dated July 22, 1947, while if he is the called party,
it shunts down the H relay in the final selector.
When the key is released, relay H operates In
series with relay BD and releases relay CN. Re-
1ay J now operates and the operator may initiate
ringing by a further manipulation of her key as
previously  described.

If, on the other hand, the subscriber is en-
gaged in a long distance connection, tone from
common. lead 12 applied to the P conductor in
the existing connection will be extended over ca-
pacitor @D and contacts OP6, FIS3 and GE to the
middle winding of relay A and the operator will
therefore receive both busy flash and tone and
will thus know that it is not desirable for her to
disturb the existing connection.

. Tt will be appreciated that if the operator
seizes the switch by way of the other means of
access, that is to say over the leads —2TK and
4-2TK, relay WS will be operated between the
two digits and will connect up the second set of
wipers. All the other operations take place as
just described. :

Tt will be understood that if desired the tones
from the two sources, that is to say over leads
12 and 18 respectively might be of a different am-
plitude and/or different frequency or with a dif-
ferent code of interruption. This would ke pri-
marily for the benefit of a maintenance man or
monitoring operation, since the regular opera-
tor always receives tone from one source only,
namely over lead 12, while a calling subscriber
always receives tone from the other source only,
namely over lead 8.

It may be mentioned that.if a P. B. X group is
concerned it may be the practice for the opera-
tor to connect herself to the last line of the group
by dialling the appropriate number on the as-
sumption that this line is most likely to be free.
If, however, she finds that a trunk connection is
involved thereover, she will release the connection
which she has set up and dial an intermediate
line in the group in the hope of finding a line
engaged in a local connection which she can then
break down.

According to the invention, therefore, an im-
proved final selector has been provided which
without sacrificing reliability of operation or in-
volving an appreciable increase in the amount
of equipment required gives additional facilities
which in some circumstances may be of consid=
erable advantage.

We claim:

1. In g telephone system, a connector switch,
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a path accessible to an operator over which the
switch may be seized, a path accessible to sub-
scribers over which the switch may be seized,
means in the switch controllable by said opera-
tor for controlling the switch, means normally
short-circuiting said first means thereby render-
ing said first meang normally ‘inoperative, said
first means remaining short-circuited when the
switch is seized and operated by a subscriber over
saild second path, and means in said first path
operated after the switch has been seized over
that path for causing the disablement of said
short-circuiting means thereby to render said
first means effective and subject to control by
said operator,

2, A telephone system as claimed in claim 1 in
which said means in said first path comprises a
relay which is included only momentarily in said
first path. :

3. In a telephone system, a plurality of lines
certain of which may be busy in toll calls or in
Iocal calls, a switch having access to said busy
lines, said switch accessible to an operator and
operable to seize one of said busy lines, means
in said switch responsive to the seizure of one
of said husy lines under control of said operator
for giving said operator a busy flash signal
whether said seized line is busy in a toll call or in
a local call, and means responsive to said seizure
of said one busy line for returning a tone signal
to said operator only if said seized line is busy
in a toll call.

4. In a telephone system, g combination toll
and local connector operable by an operator over
one path and by local subscribers over another
path, said paths having talking conductors, a re-
lay momentarily included in one of said talking
conductors of said one path after said connector
has been operated by said operator over said one
path, means for operating said relay responsive
to said momentary inclusion of said relay in said
one talking conductor of said one path, said re-
lay not included in g talking conductor of said
other path when said connector is operated by a
local subscriber over said other path.

3. In a telephone system, a connector switch,
local lines accessible to said switch, different
paths over which said switch may be seized by a
local line or an operator, g relay in said switch
normally shert-circuited, means in said switch
operated when said switch is seized and operated
by said local line over one of said paths for se-
lecting and signalling a called local line, another
relay in said switch, means in said switch for
causing the momentary inclusion of said other
relay in said other path when said switch is
seized and operated over said other path, said
other relay operated responsive to said inclusion
to remove said short-circuit from said first relay,
and means controlled by said first relay when
said short-circuit is removed for controlling the
selecting and signalling operations of said switch
in a different manner.

6. In a telephone system, g combination local
and toll connector switch operable by local sta-
tions over one path and by an operator over an-
other path, said other path having talking con-
ductors, means in said connector for automatical-
1y signalling a called local station, said means
effective when said switch is operated by one of
sald local stations over said one path, a relay
momentarily included in one of said talking con-
ductors of said other path when said switch is op-
erated by said operator over said other path,
means for operating said Trelay responsive to said
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momentary inclusion of said relay in said one
talking conductor of said other path, said opera-

tion of said relay causing the disablement of said

first means.

7. In a telephone system, a plurality of lines
certain of which are busy in telephone connec-
tions, a switch having operating conductors and
a line relay connected to said conductors, said
busy lines accessible o sald switch, said line re-
lay of said switch operable by an operator over
said conductors for causing said switch to seize
one of said lines, an auxiliary holding circuit,
ancther relay in said switch, means in saig switch
responsive to the operation of said switch by said
operator for momentarily including saig other
Telay in one of said conductors, said other relay
operated responsive to its momentary inclusion
in said one conductor to connect said auxiliary
holding circuit to said operated line relay, means
in said switch responsive to the seizure of one of
said busy lines for giving said operator an inter-
rupted signal to indicate to said operator that
said seized line is busy in g telephone connec-
tion, said interrupted signal intermittently dis-
abling’ said first connection of said line relay,
said auxiliary holding circuit maintaining said
line relay operated during the intermittent pe-
Tiods said -interrupted signal disables said first
connection of said line relay,

8. In a telephone system, a switch operable
Over a path having talking conductors, g relay
in said switch normally short-circuited, means
in said switch responsive to the operation of said
switch over said path for momentarily- remoy-
ing said short-circuit from said relay thereby to
momentarily include said relay in one of said
talking conductors, said relay operating in re-

sponse to said momentary inclusion in said one .

talking. conductor, ang means in said switch for
retaining said relay in said operated position.

9. In a telephone system, a switch operable
OVer a path having talking conductors, a relagy
in 'said switch having two windings, means in
sald switch short-circuiting one of said windings
of said relay, means in said switch responsive to
the operation of sald switch over said path for
disabling said short-circuiting means thereby to
include said one winding of said relay in one of
said talking conductors, means responsive to
said inclusion of said one winding in said one
talking conductor for causing said relay to oper-
ate, means in said  switeh including said other
winding of said relay for causing said relay to
lock in said cperated position, and means in said
switch for thereafter short-circuiting said one

. winding of said relay.
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