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. This invention relates to automatic telephone
systems and more particularly to final selectors
in such systems. It has especially in view im-
proved arrangements for the setting of a 200-
outlet final selector by the marking method.

-, Selecting switches have been proposed in which
the outlets are connected in paired contact arcs,
two-arcs of a pair being associated with differ-
ent ends of a wiper which in the movement of
the selector pass over the two arcs in succession,
one end of the wiper entering its associated
arc of contacts when the other end of the wiper
leaves its associated arc of contacts.
rangement provides the equivalent of an arc con-
taining twice the number of contacts. The num-
ber of wipers and contact arcs may be included
in two sets connectible over contacts of a wiper
switching relay thereby doubling the number of
outlets connected to the selector. In this way 200
outlets may be had from a selector furnished
with arcs of 50 outlets each.

In the present invention a final selector of this
kind is used and it is a feature of the invention
that for marking purposes a single arc of con-
tacts containing as many contacts as there are
in one of a pair of arcs is employed, the con-
tacts in the marking arc being individually con-
nected to as many contacts on a marking switch
or other selective marking device. A single mark-
ing contact on the selector therefore serves for
the marking of four outlets, one in each arc of
a pair in each set of arcs. The wiper associated
with the marking arc of the selector is of the
ordinary double-ended kind in which both ends
sweep over the same contacts in succession.

In the case of a 200-line final selector the mark-
ing in respect of the tens digit is common to two
values of that digit and differentiation between
them is effected on that basis. = Differentiation
between the same digital value in two “hundreds”

groups may be effected by means of a signal re-,

ceived at the time the final selector is taken into
use or any other differentiating condition such
as between two paths of entry may be used. The
differentiation in one case takes the form of a
wiper switching operation and in the other case
it takes the form of a preliminary movement of
the selector wipers over one arc of a pair to bring
them to a predetermined contact position at the
commencement of the other arc of the pair. The
preliminary movement may take place on seizure
of the final selector if this movement is utilised
for differentiating between “hundreds” groups or
it may be delayed until the tens digit has been
received. The differentiating signal may.con-
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‘ sist.of the application or non-application of a po-

tential to one of the speaking wires at the pre-
ceding selector whereby a discriminating relay
in the final selector is operated or prevented from
operating.  The operation or non-operation of
the discriminating relay may, by itself or by
means of another relay controlled by it, prepare
or close driving and test circuits for the selector,
the test circuit being completed immediately to
prevent movement of the selector wipers or as
a result of the wipers being driven to the pre-
determined contact position. The closure of the
test and driving circuits may be delayed until the
tens digit has been received whereupon a steer-
ing relay may be operated to complete circuits
prepared - according to the condition of the
discriminating relay. The operation of the steer-
ing relay may take place immediately after the
release of the relay that determines the end of
an.impulse train, generally called the dialling
relay, if no preliminary movement of the selector
wipers is required or it may be delayed until the
wipers have reached the predetermined contact
position. The steering relay is conveniently op-
erated in series with the test relay in the circuit
controlling the preliminary movement of the se-
lector.

The registration of the tens impulse train may
determine whether wiper switching is required or
not and the marking device as set by the tens
digit may open or close a circuit for the wiper
switching relay accordingly. 'The two digits con-
cerned in the setting of the final selector may be
registered on two single motion digit switches of
10 outlets each, contacts of the tens digit switch
being connected in pairs to wipers of the units
digit switch the contacts of which are connected
to the 50 contact marking arc in the selecting
switch.. It is convenient that the pairing of digits
of the “hundreds” groups should be on an odd
and even basis, and that of the tens group, the
digits 1-and 6, 2 and 7 and so on should be paired.
The initial operating circuit for the dialling relay
may include normal contacts and wipers of both
digit switches and a back contact of the steer-
ing relay while for its re-operation prior to re-
ceipt of the units digit the operating winding of
the-dialling relay is connected over a front con-
tact of the steering relay and the normal contact
and-wiper of the units digit switch.. The wiper
switching relay may be connected to appropriate
contacts'in an-arc of the tens digit switch.

‘The final selector, besides being suitable for se-
lection-of any one of 200 individual outlets may,
by .the provision: of additional wipers and con-
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tact arcs be adapted for use W1th P. B. X lines.
If the number of contact arcs is to be limited
to 16, one additional pair of arcs and one single
arc may be added and this will provide for P. B. X
lines in three arcs of 50 ouflets out of the total
of 4 such ares: If there is no~ oblectlon to. 17
arcs, two additional pairs of arcs ‘may ‘be added
allowing for P. B. X lines in all four arcs of 50
outlets.
corresponding to outlets to linesof a P. B. Xgroup

The contacts in the additional arcs
‘10

are commoned to the contact in the marking arc -

of the selector that would be marked by the
number allotted o the P. B. X group-as.a whole
and conveniently termed the first line:
way a P. B. X group may consist of from 2"to 50

lines, all the lines of a group being’ connected in.
the same are, but not necessarily in consecutive. .

order, i. e. they may appear anywhere in the arc,

double-ended type of which both ends traverse
the same arc of contacts and X{ and X2 are
wipers associated with arcs in which lines of
P, B. X groups are connected, wiper Xt being of
the same type as the speaking and test wire
wipers and: wiper X2 bemg a single~ended wiper
normally ‘pdsitioned at~the" commencement of
the full line arc. Each arc comprises a normal

‘cohtact, 50 contacts connected to outlets and a

last contact. -The contact in the normal position

.in the broken line arcs is one to which the selec-

tor wipers are automatically rotated in accord-

--anece ‘with a signal denoting that a particular

In this -

15

‘hundreds group ‘is required and is hereinafter

‘referred to-as the predetermmed contact. In the

.. best wire arcs this. contact is connected to a cir-

interspersed with lines of other P. B. X~ groups

or individual lines if need be. .

" The last contacts in eachtest arcare connected
to a circuit for a “last ‘contact” relay and’ to per~
mit the selector wipers in their prehmmary move-
ment to pass these contacts, it may-oe arranged
that the circuit -for - the “last -contact” ‘relay “is
only connected up when the selector wipers are

positioned at the commencement of the arc in
which selection is to be made, the test circuit in-
cluding a contact in the common -marking-arc.
The impulse receiving relay’may be of low im-

pedance and for the-reversion of tones to the

caller it may be substituted by a High impedance
relay over which balanced tone: currents may ‘be
reverted.

Provision may be made for registering unsuc-
cessful calls to -one line ‘or group of lines con-
nected in each arc of the final selector.

The digit switches and-control relays may be
included in a -common control circuit, the only
relays in the individual -selector circuit beinga
coupling relay -and- the sw1tch1ng and wiper
switching relays.

The arrangements of -the invention are-espe-
cially suitable for use-with-a high'speed unise-
lector with individual ‘motor drive.

Reference will now be had tothe accompanying

drawings which show by way of example an em-
bodiment of the invention.

The drawings show, in -Fig. 1, the circuit of-a
final selector and in Fig. 2°a common control
circuit for the control of ‘a final ‘selector of the
kind shown in Fig. 1, and in Fig.'3 d'modificatior
to the circuit-for reglstermg unsuccessful calls.
The final selector illustrated is'a single-motion
motor-driven switch having 200 outlets of which
outlets in one hundreds group -are-connected in
the arcs shown in full lines and the ‘outlets of
the other hundreds group are-connected in ‘the
arcs shown in broken lines. "The arcs contain-
ing outlets of a hundreds group are divided into
two, one arc of 50 outlets being accessible’ over
back contacts of a wiper sw1tchmg relay and the
other arc of 50 outlets being connected over front
contacts of the wiper sw1tch1ng relay. The con-
tact bank of the selector comprises ‘16 ares of 52
contacts each, the arcs, with the exception of the
two shown lowermost, béing paired, the two arcs
of a pair being traversed: respectively by the two
ends of a wiper’ in succession, the ends of the
wipers shown'in broken l1nes entering:the broken

line arcs when the ends ‘ot the W1pers shown it

full lines leave the ‘Tull 1ine arcs. The wipers:are
designated —, -+ and P for ‘the ‘hegative and
positive speakmcr wire Wlpers and the test wip-
ers respectively. M is ‘a ‘matking wiper of ‘the
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} -cuit for stopping the selector in this position and

in the arc of wiper M the eontact is connected
to thé last contact for stopping the switch in the
last contact position. *Conta/cts in the arc of
wiper ‘M- corresponding to the first lines of P.B.X
groups are ‘algo connected: in the: ‘arcs iof ‘wipers
Xi-and X2-to conbactsrcorresponding: in ‘position
to all the lines. of theéir respective-groups and it
may here be remarked that P. B. X lines may ap-
pear-in‘any-position in one- hundreds group, that
connected to the full line arcs, but only in the
outlets in the other hundreds group reached.in
response to a teéns digit-of value0 to 4,1i. e. 1n the
broken line arc of ‘wiper-XI..

Tt selection ‘is to be:-exercised in the hundreds

group connected tothe full’line ares:a signal will:

be received from the preceding switching stage
to prevent moveémerit of the selector after receipt

of the tens digit. iIf selection is'to be exercised

in the hundreds-group ‘conreeted ‘to ‘the broken

line ares, no-signal:will*be received from the pre-:

ceding ‘switching 'stage ‘and after the tens d}g1t

has been-received’ the ‘selector: Wwill ‘be: driven to

the predetermined contatt posmon The  tens
digit will determine .whether wiper switching is
required or'not; a tens digit'of from:1l to'4 and 10

impulses will ' not require wiper ‘switching - while

this latter operation will-be performed on re-
ceipt of a tens'digit of from 5 to 9 impulses.

under the eontrol of a magnet, the driving mecha-
nism being represented generally by the magnet
MU.  The switch “hHas two offsnormal contacts

designated N{ -and N2 -réspectively which - are
operated ‘when the wipers legve tlieir normal po-:

sition. - ‘Beside the wiper:switching Telay already:
referred ‘to which is designated WS, the selector
includes the switching felay H and ‘coupling re-
lay K for coupling 1t i;o the common control c1r-
cuit serving it:

"The common control c1rcu1t mcludes the low

impedance impulse ‘receiving relay ‘A, release re~

lay B and its auxiliafies ‘BA and:BB,: slow re=:

leasing dialling relay C; high’speed-test relay™T

and its auxiliary TA, last contact relay LC, the
relay P responswe ‘to a-signal for determining the

hundreds group in Which selectlon is to be exers
cised, steering relay PA- and ‘a"high- impedance

relay AA ‘over which balanced tone signals-are
reverted. “There are also-two-digit switches each
with ‘bariks:of 11 contiets, switch MA with mag-
ret"MAM srnd magnet-operated contacts madm

for. registering thetens: digit and switch MB with'

magnet’ "MBM “and" ‘mdgnet-oberated -contacts
mbdm for registering the units digit. vThe former
switch has four wipers 'dé51g'nated MAI . MA4
and ‘the latter seven wipersidésignated MBI

MBI, :
are off schormal wipers; wipers IMA3: diid MB3« 0.2

The
selector is driven by an individual electric motor

-Of the two digit’ switches wipers«l a.nd 2,
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MBT are marking wipers and wiper MA4 is con--

cerned with: wiper switching. - As’ regards- wiper
MA3, the first five contacts following the normal
are commoned respectively to- the next five con-
tacts, each pair of commoned contacts being con=
nected to one of the wipers MB3 . . . MBI1. The
normal contacts of wipers MB3 .-.. MBT are com-
moned and connected to the steering relay PA
over a break contact of relay P while the remain-
ing 10 contacts in each bank are connected indi-

vidually over marking wires to contacts in the arc -

of ‘wiper M of the final selector. :

A detailed description will now be given of the
operation of the final selector and the common
control circuit. : :

The selector and common - control circuit test
free by reason of the battery conection to wire p
over wipers MA2 and MB2 at normal, contacts bal
and N2. Contacts ba2 . . . ba8 are included in
the test-in circuits for seven other final selectors
served by the same common control  circuit.
‘When the selector is taken into use, relay A is op-
erated and relay P may or may not be operated in
series with it. If a differentiating signal is trans-
mitted from the preceding selecting stage, earth
will be present on the 4 wire at this time and re-
lay P will be short-circuited, the circuit for relay
A then being from this earth over a preceding
loop, the negative wire, contacts 73 and Ilci. If
the differentiating earth is not present, relay P
will be operated in a circuit from earth over its
left-hand winding, contacts I¢2 and 74 and the
preceding loop in series with relay A. When relay
A operates, contact a1 closes a circuit for relay B
over resistance YA, contact »e3 and magnet
MAM. Relay B operates but the magnet does
not operate in this circuit and contact b closes
circuits for relays BA and BB and lights the super-
visory lamp SL. Contact b2 applies earth over
the loop for relay A independently of that over
relay P or the earth connected to the + wire at
the preceding switching stage and prevents oper-
ation of relay P in series with relay A when the
signalling earth is disconnected. Contact b3 con-
nects battery to relay K which operates to the
earth applied to wire p in a preceding circuit, con-
tact b4 closes a circuit from earth over wiper
MBI at normal, contact pa2 and wiper MA{ at
normal for the left-hand winding of relay C, con-
tact b3 prepares a holding circuit for relay C dur-
ing impulsing and contact b§-closes a circuit for
starting the tone generator. Relay BA on opera-~
tion opens all the test-in circuits and relay BB
at contacts bbi and bb2 opens the homing cir~
cuits for the digit switches and closes points in
the selector test circuit and the circuit for the

selector magnet MU. Relay C operates andatcon-’

tact‘cl prepares an operating circuit for magnet
MAM by shunting resistance YA by the low re-
sistance winding of relay C by Ineans of which

this relay is held during impulsing, “‘Contact ¢2°

opens a point in the circuit for magnet MU to
guard against operation during impulse recep-
tion. Relay K operates and.locks up at contact
K1, applies a guarding earth to the holding wire
D at contact k2, closes a point in the circuit for a
busy call meter at contact k3, closes a point in the
operating circuit of relay H at contact %4 and a
point in the operating circuit of relay WS at con-
tact k5, connects up magnet MU at contact k6
and the test circuit at contacts &7 and k8.

If relay P has been operated, it will lock up over

its right-hand winding and contacts pl and bl.
Contact p2 disconnects the operating. winding of
relay PA from the normal-contacts.in the mark-
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6
ing bank of wipers MB3:. ... MBT to prevent op-..
eration of relays PA and T on the release of relay
C when a differentiating signal has. not been. re-
ceived. The non-receipt of this signal therefore

~ indieates that selection is eventually to be made
“in.the broken line ares of the selector and ac--

cordingly, on the release of relay C, the selector.
wipers are to be driven round to the predeter-.
mined contact position. If relay P had not.been
operated, indicating selection in the full line.arcs
of the selector, relay T would be operated on the.
release of relay C and prevent movement of the |
selector. o - o : R
The impulses of the tens digit should.now be
received by relay A and they are repeated at con-
tact al in a circuit from earth over contacts b3,
al, right-hand winding of relay C, contacts cl,
and pa3d, to battery over magnet MAM. Magnet
MAM operates and steps the switch in. accord-
ance with the number of impulses received... As
soon as the switch takes its first step, the oper-
ating circuit for relay C is opened at wiper MA{
and the circuits for magnet MU and relay T are
brepared. Relay C remains operated during the
continuance of the impulses through its right-
hand winding and by reason of its copper slug,
and after the last impulse of the train when relay
A remains steadily operated relay C releases, the
resistance of relay B being too high for it to
hold in series with the latter relay. The stepping
off-normal of wiper MA2 disconnects the test-in
circuit for as long as the common control circuit
is in use and until it has been completely re-
stored to normal. Wiper MA3 by its setting con-~-
nects up one of the wipers MB3 . . . MB1. The
first five contacts in the bank of wiper MA3 are
commoned to contacts 6 to 18 so that any setting
of switch MA will connect up the same wiper of
the set MB3 . . . MBT for either of two paired-
values of the tens digit. Contacts 5 to 9.in the
bank of wiper MA4 are commoned and connected
to the circuit for relay WS. The marking con-
nections from switch MB are arranged in the or-
der 00 ...49 and 50.... 89, *consequentiv.
wiper MB3 will mark outlets corresponding to the
tens digits 5 and 0, wiper MB4 will mark outlets.
corresponding to the tens digits 1 and 6 and 50 o
Differentiation between the two digital values ¢f a
commoned pair is effected by meansof the connec-
tion over wiper MA4, relay WS being operated for
values 5 to 9 of the tens digit and remaining. un-
operated for values 0 to 4 of the same. -Wiper M,
the contacts in the arc of which are connected
to the bank contacts of wipers MB3 . .. MBI,
is common to both sets of wipers of the ‘selector
and the marking connection is extendéd over this
wiper and contact ws4 in one or other of its posi-
tions for marking and testing the required line.
Wiper M is also.common to the two arcs of a pair-
associated with the speaking and test wire wipers:
and differentiation between the two arcs of a pair
is effected by the receipt or non-receipt of the’
differentiating signal at the time the final selector
is taken into use. S .
When relay C releases at the end of the tens
train of impulses, contact c2 closes g circuit”
from earth over wiper MBI at normal, contact
pa?, wiper MAI off normal, contacts bol, ¢2, £,
tal and k6 for magnet MU. Tt also applies earth
to relay T so that if a differentiating signal has
been received and relay P has not been operated,
relay T will be operated over the sbove traced
circuit as far as contact ¢2 thence over rectifier
MRA, both windings of relay T in series, ‘wiper-
MAS3, the selected wiper of the set MB3 ... MBI,
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normal. bank contact, p2,
hand. winding of relay
round winding: (II) of relay TA to battery. Con-
tact. t1: opens  the circuit for magnet MU . and
switches winding (I) of relays TA in series with:
the: magnet. but the resistance of this: winding; is
too high to permit the magnet to-operate:-or hold

and.in consequence the selector wipers remain in.
their normal position. The windings of relay PA..

and TA shunted in the circuit for relay T become:
energised and the former relay operates and

locks.up over its left-hand ‘winding, early-make-

contact pal and contact bi. Both windings: of
relay TA.are energised and these windings. are
connected. so that they oppose one another and
the. relay does not operate and consequently the
circuit. for relay H is not closed. Selection. by

the selector will therefore, take place in the full:

line arcs in which the lines of one.of the hundreds.
groups, say the odd hundred, are connected.

If. a differentiating signal has not been re-
ceived, relay P
circuit traced for relay T will be: open at con-
tact p2, consequently relay T will not be oper-
ated and magnet MU will operate and the se-

lector wipers will be driven to the predetermined

cantact position. at the commencement of the
broken. line arcs. In this position a circuit for

relay T will be closed over the 52nd contact in-.

the arc of wiper M, the wiper, contacts k8, k1,
wsh, contact in the predetermined position in the

arc of wiper Pl or P2, whichever is connected up-

over contact wsé, and the shunted relays PA and
TA. Relay T operates and cuts the magnet cir-
cuit. at contact t1 thereby switching in winding
(I) of relay TA and the windings of relays PA
and TA are energised with the before-mentioned
results.. The selector wipers.are now positioned
atthe commencement of the broken line arcs and
selection will take place in these arcs in which the
lines of the even hundred group will be con-
nected. At the end of the tens impulse train it.
has. therefore been determined in which arc of a
pair and in which set. of “arcs selection is to be

made,, that is the selection is. to be made in.a:

particular arc of 50 outlets to the exclusion of: all
other arcs of 50 outlets. S

To: prevent a false selection-in a broken line
arc.of an outlet marked in common with it in the

full line arc should the latter outlet be engaged,.

it-is-arranged to stop the selector on the 52nd.or
last contacts in whichever arc selection is re-
quired. ° Accordingly a test circuit is- provided
over last contacts in each of the four arcs acces-

sible over wipers P1 and P2. To enable the se-.

lector wipers to pass this position in- their pre-
liminary movement, to the predetermined contact

position, the test circuit over the last. contacts.:

is.not connected up until it has been determined:
in. which arc of a pair selection is to: be made.

This connecting up is performed by the steering.

relay PA and will be referred to-later. .

Consequent on the operation of relay’ PA Wﬁich

takes place at different times according: to:-the:

differentiating conditions mentioned; contact

pal. closes a circuit for the re-operation of; the:

dialling relay C independently of .wiper MA{ and
contact pal substitutes magnet MBM for magnet

MAM in the impulse repeating circuit. Contact:
pad connects relay LC in the. circuit over - the:
commoned last contacts in the arcs of the test
wipers: 'The impulses of the units train of im-
pulses. are now received andare repeated. to:
magnet MBM by contact af in assimilar manner:
to'those of the tens.impulse train and:the-wipers:

Shunt:round the right-
PA, contact pad, shunt:

will be operated and the.
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of- switclr MB: are. seb. in- accordance with thes
units. digit, to- select- one- of 50 marking, wires.
Wiper MB{. on-being stepped. from normal opens.
the-operating circuit for relay C leaving that relay:
dependent. on. impulses. for its- continued opera--
tion-and- wiper MB2. performs a simijar function.
to: that of wiper MA2. At the end of the units
impulse- train, relay. C releases and closes the
circuit .for- magnet MU as before and prepares:
the test circuit, both- at contact c2, and the se--
lector is. driven in search of the marked line.
‘When the selector wipers.leave their normal posi-
tion, either. for selection or in a preliminary
movement; the: off-normal contacts Ni and N2
are operated.

When the marked line is reached, a test.is made
by relay T over wiper MA3, the connected wiper-
of the set:MBS-. .. MBT, the:marking wire-marked:
over these wipers, marked contact in the arc of.
wiper M, wiper M, contacts k8 and k1 and wsé;.;
the test wiper and.the test wire -corresponding to
the marked outlet. If this is free, relay T"oper=-
ates, cuts the cireuit of magnet MU and switches:
winding (I) of relay TA in-series with the magnet.
so that the selector is stopped. Contact ti in-its:
front pesition short-circuits the high resistance:
winding of relay T and extends a low resistance:
earth over the. marking circuit to operate the:
subscriber’s -cut-off relay andto- mark the line.
engaged. Relay- TA operates and- at contact tal:
opens. a, further point. in the: circuit for magnet:
MU and: at. contact ta2-operates relay H over its:
right-hand" winding- which is of high resistance.
Relay H locks up:over-its: two windings-in series;.
the left-hand winding being of considerably:
higher resistance than its right-hand winding,
and-contact 71 to earth on. wire p, applies an en--
gaging earth to: the test wire of the selected: line-
at.centact 722 thereby releasing relay T by short~
circuit, switches the speaking wires through and:
releases relay A at confacts h2-and R4, closes a-
locking circuit for relay WS, if that relay has been:
operated, -over contacts Ni, 75 and ws{ and-at:
contact h6.earth a wire ¢ for the operation of a.
relay. in-a: preceding circuit. for switching in- a:
feeding: bridge as deseribed: in-United States Pat~
ent. No. 1,971,501 granted 28th August 1934: tos
W. H. Grinsted et al. from which feeding ‘bridge:
the-connection is held by means-of earth ‘applied:
$0-the holding wire p. The very high resistance:
connection of relay - H guards-against false seizure’
after the-holding earth-is removed at the.end of a:
conversation should another selector test-in:at
at.the moment, by the-operation of the test relay-
in' series- with a number of parallel-connected:
switching relays. On the release of relay A, re<:
lay B is short-circuited and is released and at:
contact bd releases relays BA, BB, PA and P ifi
operated and extinguishes lamp SL. Contact b3:
releases relay K. On- the release of relay BA, .
points in the test-in circuits for the several se=’
lectors are closed.and the release of relay BB-
closes homing circuits for-the two digit switches:
One:-of these. circuits is from earth over wiper:
MBI, contact bb2 and mbdm. for magnet MBM:
and when- switch. MB has homed, the circuit: of-
the magnet. is opened: at wiper MB{ at normal
and earth is then extended: over this wiper, con~-
tact pa2; wiper MAI, contacts bbl and madm: to:
magnet. MAM and-switeh MA is homed. Wipers:
MA2 and MB2-then complete the test-in circuits.
Contacts bbt and bb2 disconnect. earth: from
contact-c2 and relay TA releases, re-imposing a.
short circuit about its winding (I) ‘at contact ful.
and, opening: the operating. cireuit for relay.Hrat:
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contact ta2. On relay K releasing; the selector
becomes disconnected from the common control
circuit. The test-in circuit for the selector is
maintained open at contact N2.

- .At the end of the conversion when the caller
clears,: earth is disconnected from wire ¢ at the
feeding bridge circuit and relay H is released.

Contact 7! disconnects relay H from wire p, con= -

tact 22 removes the engaged marking from the
called line and releases the cut-off relay thereof,
confacts 3 and h4 disconnect the incoming
speaking wires from the wipers and connect them
to the impulse receiving relay A and relay P, con-
tact k5 releases relay WS if that relay was op-
erated and <closes the selector homing circuit and
contact k8 disconnects earth from wire ¢. 'Mag-
net MU operates in a circuit from earth over con-
tacts N1, »5 and &8 and the selector is homed, the
magnet circuit being:opsned at contact NI when
the wipers reach their normal position. Contact
‘N2 closes in the test-in circuit to enable the selec-
tor to be taken into use for another call.

If the called line is the first line of 2 P. B. X
group, it is marked in the arc of wiper M and
tested similarly to an ordinary line. The contact
in the arc of wiper M is also connected-to-the
icontacts in one of the arcs of wipers X1 and X2
corresponding to lines of the P. B. X group so
that all the lines of the group will be tested over
the appropriate arc of wiper XI or X2, contacts
ws8, k1, wsd and the relevant P wiper. If a line
of a P. B. X group other than the first line is
called, there will be no connection between the
arc of wiper M and that of wiper X! or X2 and
action will be as for a call to an ordinary line.

If an ordinary line or & numbered line other
than the first of a P, B. X group or all the lines
of a P. B. X group called: by dialling the number
of . the first line is or are found busy, the final
selector continues in rotation until the last con-
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tacts in the selected arc are reached. A circuit

is then completed for relay T over the last contact
in the arc of wiper M, the wiper, the test wiper,
last contact in the selected arec, shunted relay LC,
contact pad and shunted winding (II) of relay
TA. Relays T and LC operate but relay TA does
not for the reason previously given and the switeh
is stopped in the last contact position in the
selected arc. Contacts Icl and le2 disconnect
the incoming loop from relay A and connect it
to the high impedance relay AA which operstes
and at contact aal holds relay A. Contact lc3
applies busy tone over wire BT and the right-
hand winding of relay AA and this is repeated by
induction over the other two windings of the
relay and the calling loop. Battery and earth
over wire BE are applied alternately to the
wire to give the well known flashing sighal. Con-
tact led connects up a busy call meter to the 4
wire. It may be arranged to record on this meter
all ineffective calls to a particular line or group
of lines and for this purpose the relevant contact
in the arc of wiper M would be connected to the
last contact in the relevant arc in the - wire
50 that in the event of a busy condition being
encountered earth over relay T and the marking
wire will be extended over the last contact in the
-+ wire arc concerned, the 4 wire wiper, con-
tacts k8 and Icd to the battery-connected busy
call meter.

The arrangements shown in Fig. 3 may be used
if it is desired to meter ineffective calls to par-
ticular lines or groups of lines, the lines in respect
of which such metering is to be performed being
connected in different arcs of the selector. In
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this way calls to four different lines or groups of :
lines may. be .dealt with. The arrangements
shown in Fig. 3 are intended to be. considered as
being connected below the contact Icd in Fig. 2,
the relevant contacts in the arc M being con-
nected to the last contact. in the relevant arcs
in the 4- wire. Two additional wipers and banks
of the tens digit switch are provided; these being
designated MAS and MAS and the wipers are
connected to back and front contacts respectively
of a change over spring set 3 or relay P. The
contacts in the two additional banks of switch
MA are commoned in the same manner as those
in the bank of wiper MA4, i. e. contacts 5 to 9 are
commoned in one group and connected to one
busy call meter and contacts | to 4 and 0 are
commoned and - connected to another busy call
meter, providing connections to 4 busy call meters
corresponding to the 4 ares of the selector in
which selection can be exercised. Since relay P
is operated for connections over one are of a pair
and not. for the other, differentiation between in-
effective calls over the two arcs of the odd or
even numbered wipers is effected by contact p3
and since the contacts in the additional banks of
switch MA are commoned tc agree with the con-
nections of the wiper switching relay WS in the -
bank of wiper MAM, differentiation between in-
effective calls over the two sets of arcs associated
respectively with the odd and even-numbered
wipers is effected by the position of wiper MA5 or
MAS. - .

Release from the last contact position follows
in the manner previously described, the discon-
hection of the holding earth from wire p releasing
relays AAand A. .

I claim:’ : o

1. In g telephone system, a final selector
switch including a plurality of wiper sets and
sets of contacts, subscribers’ lines ‘accessible
thereto, said linies divided into four groups, each
group appearing in a different set of contacts in
said switch accessible to one wiper set, marking
devices operated responsive to received series of
impulses representing digits of a subscriber’s
number for marking a corresponding line in each
of said groups, means for determining which of
the marked lines will be seized, said means re-
sponsive to a signal received independent of
said impulses and to one of said series of im-
pulses.

2. In a telephone system, a switch having
wipers having access to a plurality of groups of
subscribers’ lines each having a directory number
said lines divided into four groups of contacts in
the bank of said switch, marking means operated
in response to impulses received in accordance
with the number of the called line for marking
the confacts of a line in each group, and means
for selecting the group in which the marked
line is to be seized by either moving the wipers
to an advanced position or starting testing from
a normal position and by either performing a
wiper switching operation or using a normal set
of wipers. '

3. In a telephone system, an automatic switch
having wipers and banks of contacts sccessible
thereto, subscribers’ lines connected tc said
banks of contacts and each having a directory
number, said contacts divided into four groups,
means in the switch responsive to the receipt of
impulses corresponding to a subscriber’s number
for marking a set of contacts in each group,
means in the switch responsive to a received sig-
nal for rendering the markings on certain of
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‘shid-groups ineffective; and means-responsive:-to
‘certain of said impulses for rendering ‘the: mark=-
ings on another group ineffective, whereby only
-one marking is effective to thereby ‘cause-seizure
‘of-only one of the marked'lines. = - :
“- 4. In an-automatic telephone system, a single
“motion final selector switch having a plurality
of ‘wipers each having access to a-set of contacts,
‘an incoming line connecting" with-said switch, a
different group of subseribers’ lines connected to
‘emeh of said sets of contacts, control equipment
associated with said switch, said equipment in-
‘clding a marking device responsive-to the re-
ceipt-of a train-of impulses for causing said in-
‘coming line to be connected to certain of “sald
‘wipers having access only to -certain-of said'sets
of‘contacts, means-in-said- equipment controlied
in- response to a signal received: prior to said
_train' of ‘impulses for- selecting -a particular set

of* contacts-in said certain sets for engagement -

‘with its respective wipers, and means - including
‘o marker- switch' responsive  to the receipt: of
another train of impulses for causing said switch
"t6 connect said-incoming line to a’ particular-sub-
seriber line: in the group of subiscribers’. lines con-
. nectedto:said particular set of- contacts. .

- 5! In"a telephone system, an: automatic-switch
Taving two sets of 'wipers; two sets of ‘hank. con-
tacts accessible-to each set of wipers, a group of

‘subscribers’ lines connected in.each. set.of con-'

tacts, means in the switch for marking the.con-
tacts .of a line in each group selectable respon-
sive to received impulses, means responsive.to a
‘received signal other. than said” received. im-

pulses for determining the set of contacts. to be -

selectable by either set of wipers, and means for
selecting . the. particular. set. of wipers to be used
to render. only one. marked sebt. of contacts
accessible. L

6. In a telephone system, an automatic switch
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‘Having: acecess to0-a plurality’ of” groups of sub=
seribers’ lines each” having ‘a; directory number; a
plurality: of sets- of’ wipers: each Having zecess
only to certain of-said*groups, a:wiper-switching
relay, means-in the switch responsive to the im-
pulses ' corresponding- to’ the- tens digit”of” said

-nimmbper for determining: whether or not said-re-

Iay-is-to be eperated and for preparing: a mark-

‘ing cireuit: for: part-of the- lines: in- all of said

groups, a-second means in the switch operated
in:: response  to impulses corresponding- to: the
Units digit’ of said number for completing: the

‘marking-circuit to a particular line in-the groups
selected, and means responsive:to a received ‘sig-

nal independent of said impulses:for causing only
certain of said markings to be effective.
: DOUGLAS PERCY LONG. -
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