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This 1nvent10n relates to telephone systems
and ‘more . particularly to ‘systems in - which.'call
finders are employed. ‘Whilst it is ‘of ‘general ap-
plication to arrangements”in’ which call -finders
- are a551gned for use by allotters it is especially
applicable to line 'finders' -concerned . with * the
connection of 1ncom1ng hnes to common appa-
ratus, -

In an automatlc telephone system employmg
ﬁnders it is usual; to group the ‘incoming lines
and ‘for each group “of lines to .provide a group
‘of finders of appropriate size and: one or more
allotters to allot.a free finder to deal with a call
from an mcommg line.

In the case of subscribers’ lines, it has been
found. _cofivenient to group two hundred lines.

The number of .call finders necessary for.such -

a_group will vary with the calling rate.. It may
~'Tor example be 20, 23,27 or 30, Two allotters
‘ Would generally be provided. -for the ‘group one
to deal ordinarily with the even hundred ‘group
and the other with the ‘edd hundred group and
each to serve as a spare for the other m case
of fault. conditions,

- The variable calling rates met w1th ca,use dif-
ficulty when the several groups of line finders and
their.:associated allotters have to be assembled
in racks since’in manufacture it:is. desirable to
have a standard size of rack whmh can be em-~
ployed in any exchange.

It is common ‘practice as regards automamc

telephione exchange equipment to provide racks
having a column of: panels' of: ten switches, Ac-

cordingly. one would have, for the finder groups -

mentioned, to utilise at least two and for the
largest group ‘mentioned three panels "Where
groups 'of 23 or 27 come into question three panels
‘could-be. used but there would-pe spare space or
spare banks notin use.

‘Asa compromise, panels so far as wiring' is
c¢oncerned have been sub- divided so that one may
form ‘groups of multiples -of five. 'TIn sore cases
wider racks have ‘been employed such as would
accommodate ‘twelve’ sw1tches when’ the calling

(ClL. 179—18)
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~matter approached from the pomt of v1ew of a

rack.

In the present mventlon all the banks of:all
allotters on the rack are multipled and outlets
taken to all-‘the-line finders so that an allotter -
has access to every finder for control purposes..

‘Since, however, an'allotter everitually ‘has only

to deal with a particular group of line finders its
testing-in- circuit is- so' arranged that by strap-
ping or by the cutting of a-strap connection it is
enabled to:test into that group only, - A conven-
ient 'way of ‘achieving this is t0 arrange that the
test relay circuit of the. allotter extends from
the test wiper through a test relay to a mark- ’
ing bank wiper.' The connection to earth of con-
tacts in- the markmg bank . would permit only
the testing of line finders corresponding to the

- earthed contacts.
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The number of allotters provided depends pri-
marily-on the -number of -groups of line finders

~appearing. in the rack but for standardisation
. one may provide the banks; if riot the mecha-
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rate “indicates  that round “about. 24 ﬁnders‘ :

should constitute a group.

‘Itis one obJect of the present invention to‘
: prov1de a dlsposmon and connection' of 11ne ﬁnd-
ers and allotters on'a rack ‘'such that it can be a
stock rack which may’ be readily’ adapt,ed to the
requirements of an exchange,
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To_ this ‘end the conception of a group of lines,

a group of call finders appertaining. thereto and
allotters as a umt is ﬁrst dlsregarded and ‘the
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nisms, on the'basis of one for each ten line finders.

It may happen that the number of outleis from
the allotters will exceed the number of line find-
ers on the rack; for example, there may be seven
panels of ten hne finders each and the allotter
is 4 hundred’ point switch. The 30 excess out-
lets could be used to serve line ﬂnders on another
rack.

-The rack is also adapted to be used in the fol- -
lowmg manner Although ' the average calling
rate for an exchange might dictate say 23 line
finders for-a group of 200 lines which represents
a'loss of -space: where panels of ten finders are
staldardised ‘yet this average ‘calling rate may
be ‘met so. far as 600 lines are concerned by pro-
viding two groups of twenty line finders and ona
group of thirty line finders and assigning lines
with lesser calling: rates to the groups of twenty
line finders and those with heavier calling rates
to. the group of thirty line finders. The strap-
ping in the allotter already referred to provides
the necessary’ assocmmon .of allotters with the
different sized groups, = .

It. will ‘be apparent that by abandomng the
arrangement of "allotters "associated by wiring
only with a part1cular group of line finders and
by multiplying them to all'finders groups of line
finders of varying size can readily be arranged in
any desn‘ed order on a rack or ca.n eéven over-
lap onto an adjacent rack.

Of the line finders of a group some may be un-
graded and ‘others graded or some may be di~
rectly connected to & selecting switch whilst




others are connected to a secondary line finder
which is directly connected to a selecting switch.
In such cases the allotters may be arranged al-
ways to allob an ungraded or directly connected
finder, if there is a free one, in preference to a
graded or indirectly connected finder. If the'se-
lector with -which. g «finder is connected is .ar-
ranged to.test iree by reason of the absence of
earth on the test wire and the allotter is ar-
ranged to-test for the presence of battery poten-
tential a suitable source of potential may he pro-

- vided, said potential being nullified when ‘the line’

“i0

finder is seized and the usual busy earth is ap— ‘

plied to the test wire.

Where secondary line ﬁnders are us ed, ‘these -

may be mounted in panels and associated with -

allotters in a similar manner o;that described.

Relays for the contrel of primary finders may:ap-.:: ..

pear on the secondary finder rack.

The line finders and allotters may ‘be “high -

speed single motion switehes driven by individual
driving motors and the allotter may be arranged
so that after one has heen released from & call 16
preselects a line finder for use on.the next call.

The naturne of this invention will:be clear from
a..consideration «of a specific embodiment given
by way. of example.and taken in-conjunction with
the accompanymg drawings in which.

Fig. 1 is.a schematlc diagram.of a, line ﬁnder
" and associated call allotter,

Frgs 9¢ and 2b .show the strappmg employed
between termmals of d1fferent, eall allotters when
two or three allotters, respectlvely, serve a com-
: mon group of line finders. .

Flg 3 shows modifications requ1red in F1g 1
where the line ﬁnder is one of several graded
ﬁnders which are, connected to. a smgle first se-
lector,

- At_a telephone exchange the lme ﬁnders are
arranged in racks,.each’ rack compmsmg a num-~
ber: of, panels horlzontally dlsposed in Vert1cal
tlers
will be assumed to. confain seven panels of. line
ﬁnders and a panel of allotters for their control.

Furthermore .each panel of line finders will be .4

ass'med to contaln 10 switches all the’ sw1tches
of. a painel operatmg on the ; same multlple Each
hne finder is prov1ded with- 200 outlets which
form & group and a group of lines will usuall_y
need not less than 2 panels of line finders for
its adequate service. /Where two panels of line
ﬁnders sérve 'a single group of. hnes the line
finder multlple will therefore extend over the two
panels. If three panels of line finders are re-
quired to serve adequately ‘a group of lines the
line finder multiple will accordingly ‘extend over
the three panels The allotters will be provided
at a suitable rate, “There will usually be at least
two ‘allotters for each group of line finders and
there may be three “The allotters are connected
to a common multlple and 70 outlets in the. mul-
tiple are connected to the 70 line ﬁnders on the
rack, one outlet to each 11ne finder. The allotters
are 100 outlet switches so there ‘will be 30 out-

lets not’ connected to line finders on the rack. g

For the purpose of the example a rack
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a rack are not divisible into an exact number of
groups bubt a group may comprise one or more

~panels of line finders on one rack and one or more

panels of line finders on another rack, In order
that all-the finders of a group so divided may be
controlled by their respective allotters .use is
made of the additional outlets. - For example, a
rack may have on it one panel of a thiee panel
group, the other two panels of line finders be-

“ing accommodated on an adjacent rack. As 70
..outlets .on the allotters are required for the 70

line finders on their own rack use is made of the

30 -additional outlets for the control of the line
_finders of the same group accommodated on the
. ddjacent rack. Similarly use is made of the ad-
ditional -outlets on the allotters on the adjacent

- rack for the confrol of that part of a group that
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These may be connected to line finders on an -

adjacent rack, It ig arranged that an allotter is
available for use w1th any line finder of & group.
Thus, if g group consists of 20 line finders ac-
¢ommodated on two panels and two allotters are
as51gned 0 the group each allotter may’ | be per-
mitted to control any of the 20 line ﬁnders of the
group or the control exercised by the allotters
may normally e restricted to one panel of line
ﬁnders

(It may happen that the line finders in |

70

is not accommodated on its own rack so that the

rate of provision of allotters and their accessi-
bility to whole groups may be maintained. -

The rate of provision of line finders usually
depends on the average calling rate per line of all
the lines. connected. to the exchange. This may
and in many instarices would not be a number
conyenient to the efficient lay-out of line finders,
that is it will not “require a number of complete
panels of line finders' for adequate service. It
may, for example require 23 line finders per
group. If the rack is copstructed to hold panels
of 10 line finders obvipusly much space will be
wasted. and unnecessary provision of apparatus
involved since the multiple will extend over the
whole panel and the banks, at least, of the full
number of line finders will be fitted and wired to
the multiple. If recourse is had to half panel§
the advantages of a standard size of rack is lost.
Accordingly, it is proposed to re-group the lines,

-allotting the more heavily loaded lines to one

group and the more lightly loaded lines to an-
other group and to-provide line finders at the
rate -appropriate to the calling rates of the sev-
eral groups. Thus two panels may serve each of
two groups' of lightly. loaded lines and ‘three
panels may-serve a group of heavily loaded lines,
the result being provision of line finders at the

‘rate 0f 23 per group of 200 lines averaged over 3

groups.- This. provision .of two groups of 20 line

finders and-one group of 30 may be repeated as

often as necessary. - In this particular example, it

happens that the finders of the combined groups

occupy a complete rack hut it -is mot necessary -
that this should be so. For instance, the smaller

groups could be tegether on one set of racks and

the larger groups.on.another set.

. It will now' be explained, by reference to the
accompanymg drawings, how ‘the association .of
the allotters and line finders is effected. In the
drawmgs Fig, 1. shows circuit arrangements for
a line finder and its .allotter. Pigs, 2a and 2b
show the terminal connections for two and three
allotters per group respectlvely and Fig. 3 shows
modifications required in Fig. 1 where the line
finder is one-of a number of graded finders con-
nected to a single first selector. .

Reference will first be had to Fig. 1. The line
finder is a 200 outlet-single motion hynting switch
driven by an individusal electric mator the eircuit
of which is controlled by a latch magnet which,

‘on operation closes the circuit for the motor and

removes a latch from one of the gear wheels

‘The switch is furnished with 16 ‘wipeTs and asso-

ciated arcs of contacts, the wipets being palred
and positioned 80 that when one wiper of a pair
leaves the last contacts in its arc the other wiper

steps on to the first contact in its ass‘ociated‘arc.



2,375,622 -

The arcs are-arranged:in:two.sets .of four:pairs
each ‘'set providing outlets for the:positive, nega-
tive, test and metering and holding wires for: 100
lines, there being 50-outlets in each'are. To one
set are:eohnected.lines"in the lodd hundred .and
to .the"other ‘setilines in:the even ‘hundred:of:-a
200-line:group.: . The pairs of wipers are desig-
nated Pl to.F8.and are connected, as regards the
Positive; negative -and: test:and ‘metering ‘wipers,
over.contacts of switching relays to similar wires
incoming to a group selector, these wires marked

+, —. and p: respectively, being shown at the.

right hand of the drawings.. On the left of the
~drawings is shown a line circuit with its connec-
tions over .a.distributing frame desighated IDF
to a:subscriber’s line SLiand to the terminals FS
of this line in the final selector multiple. . Below
the line finder is shown the allotter ‘which is' of
similar construction to:thé line finder but:which
has-only:100 outlets‘from its 16 arcs of contacts;
Its wipers -which are also paired-are designated
Al.to A8. . The: relays: shown in this. part of ‘the
figure:serve for:the: control of the allotter, and
line finder. : 'To.the left of the . relays is shown g
set. of 9 terminals . which provide for the starting
of :an allotter, the selection. of jthe set:of wipers
on: the line finder to be'used and the extension
of the start, circuit to another finder should :the
one shown be faulty and-for.routine testing  pur-
poses. - R B R : et
The apparatus-shown will now be: referred to.
In the line ‘circuit-is shown the jine ‘Telay. L, leut
off relay K and meter MTR. ‘Contacts. of .the
line relays: of one sub group .of 100 lines are con-
nected .fo .a common start relay. designated S;
and -similar. contacts. of the line relays .of the
other sub-group of; 100 lines ‘of the same 200 line
group - are to:be assumed connected-ito another
start relay. = Only. the starting arrangements rel-
evant to the firs{ sub-group are shown: in rdetadl,
the arrangements of the other group being. simi-
lar. . They will be referred to, where necessary.as
the description. proceeds. ' There isi also: a::relay
RT for automaticiroutine testing purposes...:: e
The line finder comprises the wipers-and banks

before referred to, the latch magnet FMU for’

controlling the driving. motor, two switching re-
lays HA and HB, one for each sub-group: of lines
and the -metal rectifier MRA: The allotter:cir-

cuit includes the allotter latch magnet ANIET ,start .

relay ST, wiper switching relay WS, allotter test

relay T .and its-auxiliary relay TA, finder: test

~relay P and-its auxiliary PA, last contact relay
LC, and off-normal contacts ON, "There.is also

a pair.of relays designated SA and ZA.which. are

concerned with a timing: civcuit for extending the
start wire 4f the allotter® does not::complete its
task 'within ‘a predetermined time. The outlets
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35 the' starting :condition. - It will,-however, for the
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in.the bank.of the allotter. are. multipled- over -

all the allotters onthe panel, i e. they .arecon- .

nected to all the:finders-on the Tack snd 30 out-
lets remain over for connection to finders on other
racks.if necessary as previously explained. The
contacts in.the.arcs' associated ‘with the pair of
- wipers:desigriated A8 .are not multipled: but. con-
tacts associated with outlets to all'the finders of
agroup to.which: the -allotter :is assigned" are
;- commoned:and ‘connected.to an-earth terminal
on:theallotter.  Wiper A8 is:connected in-the
- allotter: test. cireuit. so-that test for a free line
finder: can'only be made amongst: those: :serving
a particular group of lines as determined by’ the
strapping: and ‘earthing of ‘the .contacts in«the
arc-associated-with' the ‘wiper.'w The - off riormal
contacts ON:are only open when the allotter wip=
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ers'are in their first contact position; in-all other
positions they are closed and relay LC if not oper-
ated is short-circuited. ' This arrangement is pro-
vided to allow the allotter to drive past the last
contacts if search began at'a contact other than
the. first ‘so that ‘all the available outlets ‘can
be searched yet the switch can be prevented:from
continuous 'driving if no frée outlet is available
to-it. ~In.the actual apparatus each-arc com-
prises 52.contacts, the 52nd contacts being “last -
contacts” to which line finders are not connected,
only: 50 of  the 'contacts: beingused :for outlets.
If a pair of arcs associated with'a pair.of wipers
are considered - as comprising contacts 1" to 52,
represented by the full line semi=circle and corn-
tacts. 53 to.:104 represented ‘by-the dotted ‘semi-
circle, contact | inthe.arc of wiper A8 is directly
earthed and contact 104 is earthed over contact
lel when relay LC is.operated.. Contaet | in the
arc of :wiper Al is.connected to battery over con-.
tact pali for a purpose’ which: will be made: clear
later.. Included in the allotter cireuit is a. cons
tact.designated sp for causing the allotter to exe-

cute.a further search if after a search no line

finder-has been found frée. "‘Both theallotter snd
the line finders are high speed switches-driven
at the rate of about 200 steps'a second: Jacks
J are provided for testing' purposes. ) S

The -operations-involved in' extending'a call
from:g calling line to a group ‘selector will now
be described in detail. . T LI IS TR

The allotter normally stands on contacts cons’
nected to an outlet to a free finder-seiector link,
and if this link is free when the start circeit is
closed it .is seized for the call that gave. yise. to

purpose ‘'of ‘description be assumed that -the :link
on the outlets to which the allotter: is resting is
busy. ‘When a subscriber. initiates g call; line
relay L.operates in a cireuit from earth over-con-
tact k2, the-calling loop, contact ki, winding: of
the ‘relay. to battery.  Contact i connects: edarth
to.the start wire common to the sub-group; which
in the present case ‘will be.taken to be the, sub-
group-having the common start;relay ‘S associated
with it.. Contact 12 connects battery over a suit-
able resistance to the contact in the arc of ‘wipers
F3 associated with the. calling line and connected
to wire m, contact 13 -earths the test wire pin
the final selector multiple: and: contact.i4 ‘opens
a point: in the meter circuit. Relay S operates
over.the start-wire .and contact: i, ..Contact s!
connects earth to terminal SI'which is extended
by strapping to ‘terminal W' and over contacts
zal, wsl, relay ST, contact 2a4 to battery; and
contact s2 disconnects battery from the first con~
tact.in the arc-of wiper :F3.. This battery: con=
nection is provided in .order to stop the. line finder
in that position should the calling condition be

-removed before search has been completed:: Re=

lay ST operates and closes the ‘following circuit:
earth over contacts. ¢1, tal,. stf magnet. AMU to
battery. - In addition circuits are prepared as fol-
lows: at contact st2 for the Upper winding of ‘relay .
TA, at the moment short-circuited over contacts.
tal and tl; at contact. si3 for. test relay. T;-at
contact stb. for the . left-hand winding of ‘relay
SA; at contact $t6 g locking circuit for relay SA
over its right-hand winding and. at contacts st
a-circult. for starting up the ringing current gen-
erator.  As the outlet to which the allotter is'con-"

-nected is assumed to be busy, relay T will' not

operate: as’ wire p will be earthed’ and magnet
AMU will be energised to start the motor and
the switch-will commence to drive.- When'g free




4
finder in the group of finders to which the-allot-
ter is restricted in its search is:found, relay T
will operate to-stop the allotter. - The eircuit for
relay T.is from earth over terminal E; the tom-
moned caontacts in the marking are, wiper AS,
rectifier MRB, both windings of relay T, eontact
518, wiper A7, contacts ha6 and hbS§, wire pb
to battery connected fo this wire in the aS80-
ciated group selector. = Relay T holds to-this bat-
tery over its low resistance left-hand winding and
earth over contact ti, thereby marking the finder
selector link. busy, diseconnects the direct earth
from magnet AMU and. switches relay TA imto
circuit with magnet AMU.  The resistance of the
cireuit including the winding of relay TA is toe
high to permit the magnet to remain' operated
and the magnet is de-energised and the switch
brought to rest.

It the allotter fails to find a free finder in the
group assigned to it before reaching the end .of
the bank; it will continue to drive over the whole
of the bank so that any free finders connected
in the multiple to contacts situated between con-
tact 1. and the contact from which the search
started may be seized. When the first contacts
are reached -contacts ON open and the short-
circuit across relay LC is removed. Relay LC
operates and at contact Jcl connects earth to the
last (104th) contact in the arcs of wiper ‘A8 so
that if drive continues until this position is again
reached, relay T will operate from the earth over
contact Icl to battery over the wiper: Al, contact
sp and the lower winding of relay TA. Contact
1 opens to disconnect the circuit of magnet AMU

and stop the switch. - The two windings of relay

TA are connected in opposition-so that when
‘both are energised as they will be in the event
now under consideration, the relay will not. be
operated. Contact.sp is opened every second by
a suitable timing device and when it opens, relay-
T releases before relay TA canh-operate and the
switch-is driven off to make another search for
a free outlet. : :
Continuing with the description of the normal
operation of the circuits, it will be remembered
that when a free finder was found by the allotter,
relay T operated and connected relay TA in series
with the alotter magnet AMU.  Relay TA :oper-
ates in-series with the magnet winding and at
contact tal substantiates the starting earth hold-
ing relay ST operated. Contact ta2 closes with~
out effect in the present example and ifs purpose
will be referred to later.  Contact a3 prepares
a, cireuit for the finder test relay P, contact g4
prepares a circuit for the finder switching relay,
contact tab applies earth to the negative wire to
eperate the impulse relay of the group selector
which in turn operates the usial release relay
for ‘holding the connection by applying earth to
wire p, contact fab closes a circuit from earth
over contacts #1, pab and wiper A6 for magnet
FMU and contact.taT opens the operating circuit
for magnet AMU. In consequence of the applica-
tion of earth in the group selector to wire p relay
T is short-circuited and released but relay TA is
guarded by the open contact ta]. Magnet FMU
energises and brings.about the driving of the line
finder in search of the ealling line. When this
is found, relay P operates in g circuit from earth
over the relay winding, contacts ta3, ws2, wiper
Al, P8 wire m, contact 12 to battery. Contact
pl switches relay PA into the circuit of magnet
FMU. The left-hand winding of yelay PA is.of
high resistance and the relay operates. over this
winding but the magnet will not hold and the
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switch. is therefore stopped. Contact pad closes
a cireuit fram earth over contacts Zad, ws3, wiper
A3 for relay HA, contact pe? prepares a circuit
for magnet AMU over the low resistance right-
hand ‘winding of relay PA, contact pa3 connects
battery to the first contaet in the are assoeiated
with wiper AT for a purpose to be deseribed. Con-
tact. pad substantiates contact st3,.contact pab
short-eiretits relay ST to force its release should
another call have been initiated and contact pab
opens a further peint in.the circuit for magnet
FMU shunting the left-hand winding of relay PA.
Relay HA operates and locks to wire p at contact
hal.. Contacts ha2, hald, had extend the nega-
tive, positive and test wires from the group se-
lector back to the line circuit over wipers Pl, F2 i
and T3, contact hab applies earth to wiper F4 to
operate cut-off relay K over wire p and «contact
#iab disconnects battery over wire pb from wire p.
Relay X operates and disconnects the line relay
L. at contacts kI and k2. The cut-off relay re-
mains held over wiper F4 to the earth on wire p.
Relay Ts releases, removes. the starting condition

" from the start-wire so far as this call is-concerned,

30

connects Up the meter and extends the earth ap-
plied in the group .selector to wire p in the final
selector multiple to maintain the busy marking
on the line eontact therein. “Following the oper-
ation of relay PA, relay ST releases by reason -of
the short-circuit across it and relay P releases
by reason of the shert-circuit applied over-con-
tact had. TRelease of relay ST releases relay TA

‘at contact st2 and the holding earth for relay ST

at contact tal is removed. The following eireuit
is now closed: earth over-contact £l, ta¥, stl, pa?,
low . resistance right-hand winding of relay PA,
magnet AMU to battery. The magnet operates
and the switch drives until a free finder selector
link is encountered, marked in the are of wiper

40 AT by battery over contacts hab, b6 and wire b,

60
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whereupon relay T operates to stop the drive.
This selection of a free link can only take place
amongst finders of the group with which the
allotter is concerned as determined by-the strap-
ping of the contacts in the arc -associated with
wiper A8. ‘Relay TA will not operate as its circuit
is open at contact st2. Consequent on the open-
ing of the circuit of the alotter magnet, relay PA
included in this circuit releases and opens ‘the
test circuit at contact pad thereby leaving the
allotter standing on the selected outlet without
operating the finder thereof. When contact pa¥
opens, relay ST is freed for operation if anether
call is ‘waiting or when a new start condition is
applied. If the allotter is unable to preselect a
finder in .the group assigned to it, it .continues
in rotation until the first contaets are reached
whereupon a test circuit will be completed and
the switch stopped. This circuit extends from
earth on contact | in the arc of wiper A8, the
wiper. rectifier MREB, both windings in' series of
relay T, contact pad, wiper :Al, first contact in
its arc, contact pad to battery and ‘the allotter
stays on-thoge contacts until it is wanted. for an-
other.call. Relay T is released when relay PA
releases following the operation of contact £i.
When the allotter is first taken-into use and
relay ‘ST -is -operated, contact stb connects the
left-hand winding of relay SA to wire AS. Wires
AS and AZ are connected momentarily to earth
periodically by a timing device there being-an
interval of 6 seconds between the earthing of
wire AS and that, of wire AZ. When wire AS.is -
earthed by the timing device, relay SA operates
and locks up over its right-hand winding, con-
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tacts sa2 and st6 and at contact sal' cotinects

relay ZA to wire AZ.  If relay ST is still operated. .

at the expiration of 6 seconds from the operation
of relay SA, earth applied to wire AZ operates
relay ZA and this relay locks up in the following
circuit: earth over the contact in the other or one
of the other allotters associated with the same
group of lines and corresponding to contact za3;
terminal ZZ, contact 2a3 of the allotter the oper-
ation of which is being described, left-hand wind-
ing of relay ZA to battery and.in parallel there-
with over lamp AL to battery. The lamp glows
to indicate'a- condition of failure by the allotter
to complete its task and contacts zal and 242 of®
relay ZA'transfer the starting circuit to the other
or to a spare allotter. . Contact zad opensthe start
wire and releases relay ST and contacts 2a5 and
206 complete circuit for alarm and supervisory
signals.” It will be noted ‘tha if, before a calling

- line‘has been found, another call in‘the samie ‘sub-
group. of lines occurs, relay S will vemain' oper-
ated'and the:start condition will:bé maintained.
However, ‘consequent ‘on’ the finding of a calling -
line by the finder, relays'P and PA are operated
and theatter by short-circuiting relay ST at con-

" tact pab ensures release of relay ST so that relay
SA will:be releaseq’ at contacts st5'in readiness
for a new time-cycle. . .. oo g
- If a line in the other hundred sub-group of the
200: line :group calls; another: start relay -~ will
be.operated in the same manner 'and perform like
functions to relay S. Its-contact: I will ‘connect
earth to terminal SIT-which will ‘be connected i
the second: allotter of the group-associated with
the line-group in:question to the terminal Y7, If
the "allotter-of ‘Fig: 1" is' now. assumeéd to be one
normally taken into use for-calls in this. other
sub-group, the:earth. over: terminal 'SIT. will be
extended via terminal YZ, contact2a2, relays WS

_‘ahd ST to battery. Relay ST will operate and if

nections from wivers Af and A3.to wipers A2 and
‘A4 50 that the calling line will be searched for
.over wipers F5—F8 the test circuit being in -this
Instance over relay P, front contact ws?; wipers
A2, F1 and wire-m. When the line is found and
relay PA is operated, switching relay HB is oper-

‘ated over. wiper A4 and.front. contact ws3 and . .

this relay performs functions similar to those per-=
formed: by relay HA for calls'in. the other hun-
dred. sub-group. Itwill be noted that when: re-
lay TA is Opera,ted contact ta2 extends the earth
over contact tal to hold relay WS as well:as relay
ST, the short-circuit across relay WS having been
Temoved When' the relay operateq..and opened
comtact wsl, U T

It 'm4ay here be convenient to. refer to Figs. 2a
and 2b." Fig. 2a .shows the terminal-strapping
employed when' there are two allotters per group
of lines, "The terminals. SI, SII and so on corre-
spond to the terminals similarly designated in Fig.
1,"those termirials in the column headed I being

‘those of one allotter adapted normally for oper-

ation in response to calls signalled over terminal
‘8L and those terminals in the. column headed II
- ‘heing-those of the ‘other allotter for the same
8roup of lines adapted normally for operation in
response to calls signalled over terminal ‘SII. It
will be seen that for a call signalled over termi-
nal ST the earth on that terminal is extended to
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and thence, by reference to Fig. 1, to relays WS -
and ST.  The'ZZ terminals on the two allotters
are strapped together. 'If the allotter:I should"
fail and relay ZA be operated, o call signalled over
terminal ST'is extended over terminal WX, con-~
tact zal” and- tefminal WXO' in" allotter I, the
strapping, Fig. 2a, to terminal WX in allotter IT
and thence to the ST relay of that allotter. ‘Simi-
larly if allotter IT should fail and its'relay ZA be
operated ‘a call signalled over terminal SIT is ex-
tended ‘over términal ‘YZ (column II), contact
za2’and’terminal YZO in‘allotter II, the strap-
bing, Fig. 2g to terminal YZ in'allotter T and
thence to relays WS 'and ST of that allotter.: If
there are three sllotters per group of lines, the
arrangements 'shown in Fig. 20’ may be used. Tn
this arrangement calls are normally dealt with.
by allotters I 4nd IT.as before described but should
one of these allotters fail the call will'be dealt
with by allotter TII. - The strapping shown in this
figure ‘will be seén to be between allotters T and
IIT "ang ‘between' allotters II“and TT and 'theé
operation will be clear ‘from’the” déscription of
the Strappirigs shown in Fig. 2¢. The ZZ termi-
hals of all three allotters are strapped together.
“Returning to the line finder; it will be remerm=
bered that wheh the calling line was found it was
extended by the switching relay, relay HA or HB
as ‘the casé’ 'may be, to the group selector and
the ‘allotter was released. The' group ‘selector
and subsequent selectors are set by impulses from
the stibscriber’s dial and the wanted line tested

~and if ‘free rung. When the ‘¢alled subscriber
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necessary: start- the allotters in search of a. free .
‘outlet. .Relay WS on operation changes the.con- :
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replies, a positive battery, the negative pole of
Whiéh“ is earthed is conhected at the feeding bridge
circuit to"wire p and the caller’s’ meter is oper-
ated over wiper F3or F'1, wire 7, the meter MTR!
contacts' 14 and k2:to earth, " The"cut-off ‘relay
K remains held:over: wire:p and 'wiper F4§ or
F8-in' an independént circuit over contact. hab
or'mb 5. At the end of the conversion the caller
clears; releases the impiilse: relay’ at the feeds
ing bridge which in turn teleases the slow-to-
release release relay. 'This ldtter relay discon=
nects earth from’ wire: prreleasing’ the operated

switching relay: iti-the line finder and removing -

the'busy marking-from the contsact in the arc of
‘wiper-Al.- Release of the switching relay reléases
relay K which restores’ the connection of the
line relay L to the line. ST IR
If the group selector is .one.arranged to con-
nect-battery potential: to the:test wire when it
ig free, the.connection ovei contacts a6 ang 7b6
and-wire ipb would be omitted and -contacts: ka6
and Ab6- will be connected: in -series ‘between the
contact in-the arc.of wiper AT and wire pat
the place indicated by the broken, wire BP. When
calling line is: found -and the switching relay-op= -
erated; the test circuit for relay T will be opened
thus guarding the outlet against: seizure: by an
allotter. . RIS i
.+ If the line finder is one of a number of graded

" finders, that.is if 2 number of finders in different
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terminal WX'in allotter I and thence, by refer-

ence to Fig. 1,'to relay ST. Similarly for a call

signalled ‘over terminal SII the earth on that .

terminal is'extended to terminal YZ in allotter IT

75,

groups-are connected to the same group selector,
the test circuit for the allotter: may be-arranged
as.shown in Fig..3: .In this figure the terminals
corresponding te P and-PB in Fig. 1 are shown
for three line finders LF and in addition a termi-
nal PA is,provided on each finder. All the ter-"

.minals P-of -the graded line. finders. are:com-

.moned. and connected. to the selector test. wire
to which earth is adapted: to be connected in the
group selector GS and battery is.connected in the
.group, selector GS to;terminal PB of one of the
finders and extended over chain contacts of the
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switching relays of all 'the graded finders to the
finder test “wire, The allotter “test wcircuit ex-
tends 'over terminal ‘P, the strap to terminal PA
of ‘the finder :shown, uppermost, tihe serially con-
nected switching irelay contacts:of all-the finders
to ‘the battery connection ‘to terminal PB in the
group :sélector. ‘This chain -circuit is opened -by
the waperation of the switching relay in any ohe
of the finders. :

¥ :some iof - the finders of 4 -group-are graded,
the sungraded finders ‘will ‘be-conneeted ‘fo earlier
contacts jin the allotter bank than the .graded
finders and only ‘the outlets in the arc of wiper
A8 corresponiing to ungraded finders will be.con-
nected to earth. The outlets corresponding o

" graded finders will be connected to.the last.con-
taet  in -the 4pair of arcs «(the 104th) and con-
tact Iel. Thus dn:searching for a free finder, all
the ungraded ‘finders must ‘be ‘tested -before the
graded finders as:it is-only after the switch has
passed.over ‘its .first -contact position that fhe
marking for graded: finders 'will be -connected up
hy the operation :of relay LC.

“The line finder shown in Fig. 1 is arranged for
self-routining. - If the upper sprinegs of jack: J4
are bridged by a plug, a start-condition is- simu-
lated, relay -RT -operating in series with relay 8
from -eart. hoonnected o the jack. - The allotter
will take into use a free line finder-and, provided
no -other -calling -condition in the subgroup is
present, the finder -will rotate 4o -a last contact
position -in. which relay P will “be -operated .over
wipers Al and 3, contact ¢l te battery. The
1ast vontacts on theother dine finder ares, except
the :axc-of wiper ‘F1, are unconnected. Follewing
the -operatian of relay PA and release of relay
ST the-allatter will advance to the next free out-
let mvailable to-it'and the line finder of this-out-
let will e ‘rotated ‘in like manner. When the
allotter moves on after the line finder has been
stopped -on- last -contatts, the switching relay
operated will be released as no earth will be pres-
ent onwire'p.. n this manner all the linefinders
of the group may he tested auntomatically. -If the
fack -J2 be ‘plugged, an indication will ‘be given
by the closure ©f ‘contact #bY that the set of
wipers F5—F8 is inuse. .A similar test for lines
in the other sub-group may be had by bridging
the Tower springs of jack Ji.

We claim:

1. In a telephone ssystem ‘including @ plurality
of ;groups "of incoming Yines, - ‘plurality -of call
fin@ers ;for each of said ‘groups having access to
g1l of the lines in -the group, 4 ¢all ‘allotter as-~
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finders, connections therebet,ween capable of pro-
viding access to all of said-call finders from each
of .said. call .allotters,.and means causing-each of

~said.call allotters to-allocate calls only -to a par-

L2

10

ticular group of said -call finders. -

4. In.a telephone system including =, ra,ck ‘con-
‘taining a pluralityof panels .of -call finders and-a
panel -of -call -allotters, a series of first multiples
each common toe all of the, call finders -in one
panel, @& second multiple between some but not
all -of -said first multiples,-a third . multiple.com-
mon to .all-of said.call allotters capable of pro-
viding -access-to.all :of said.call finders from -any

-one of said call allotters,-and means causing any
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one-of said call -allotters to -extend connections
over.said third multiple-only to.particular panels
of call finders operablng -on- -common: ﬁrst
multiples.

5. In & ‘telephone: system mcluding a plurahty
of racks -each -containing a plurality -of panels-
of -call finders and: a -panel -of -call allotters, a
serieg +of . first ‘maltiples ;each ‘common %o -all :bf
the call -finders -in ‘one panel, a second multiple
between some but not all -of ;said MArst multiples’
in -different racks, g third multiple commbon to
all -of the -call allotters in ‘ohe rack rcapable -of
providing access to:all of the call :finders 'in ‘said
one rack and also capable -of ‘providing access
to :all of the ‘call finders in other racks which
have their first multiples commoned to 'the first
medtiples «of ‘call -finders -in said one Tack, :and

" 'mesans causing -any one of said call allotters in
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sociated with mach group of lines having :cireuit -

paths to all :of said call finders, means respon- -

sive to the fnitigtion -of =@ call over :one of said
lines for s“ta;l‘ﬁ?txg the associnted call :allgtter, and
means causing saill .associgted call allotter to
allovate sait call to o call finder in ‘the group
having access to said one line.

80

2. Tn s telephore system including -a plurality

«of groups -of incoming lines, a plurality of call
firders ‘for each -of 'said groups having access to
&1 of "the Tines in the :group, a call allotter as-
'socigted 'with wach -group-of lines having ‘circuit
paths to all of 'said -call finders, means responsive
fo the initiation of & ©all over ‘one ‘of said lines
‘for wstarting the -assodinted -call -allotter, and

mreans preventing :said ‘associated -call allotter.

from '@locating said cdll to call finders which do
‘not hrave atcess to said-one line.

3. In 4 ‘t€lephone system ‘including ‘a group of
fcafll allotters #nd a plurality of groups of call

(1]
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saidl-ome rack ‘to -extend -connections ‘over said
third ‘multiple only to particular panels of call
fincers operatitig dn .common first multiples. -~

-6. ‘A telephone system as claimed in clgim3in-
cluding -4 test circuit in reach of said 'eall ‘al-
lotters, whd said means comprising a marking
bank individual to each-of said call allotters: and‘
ineluded -in -the 'test ‘circuit thereof.

9. In-a telephone system as ¢laimed in clajm '8,
gireuit arrangements sub-dividing certain of said
groups of vall finders and ‘causing the several sub-
divisions to mormally ‘be. served by different call
wlictters, and means responsive o3 failure of one
of the call allotters causing another edll allotter
serving ‘the same ‘group of call finders to "act as
an ‘alterngitive for suid one ‘call dllotter..

’8. In 'a ‘télephone system as c¢laimed in claim
.3, ‘cireuit arrangements ‘sub-dividing -certain of
said groups ‘of call finders and causing the sev-
eral sub-divisions 1o ‘be 'served by different call
‘allotters, & normally inactive call allotter as-
sociated ‘with eath such ‘group, and means Te-
sponsive to a failure of one of ‘the call allotters
serving a sub-division of a group to cause the.said
asscciated normally inactive call allotter to .act
gs an alternative for said one call allotter.

9. ‘A telephone system as claimed in claim. 3
inciuding means causing one of said call allotters
to pre-select an idle call finder in the .said par-
t;icIular group in which it is permitted to allocate
calls.

_ 10. In a telephone system as claimed in c1a1m 3

in which one of said.groups of call finders is sub-

divided into first choice and second choice finders,

means preventing the cdll dllotter serving said
one .group Irom allocating calls to said .second

‘choice finders while any one of said first .choice

finders is "idle.

11. In g telephone system as claimed ‘in :claim
3 in which one of said .groups .of call finders-is
subdivided into first-choice .and second -choice
‘finders,.a test circuit included in the call allotter
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serving: said ohe group, and means causing- said
call allotter to test all' of ‘the said first . choice
finders before testing any of the said second
choice finders, : .

.12. In 3 telephone system as claimed in claim 3

in ‘which said “means.” comprises g marking

7

of terminals each corresponding to one of the call

finders ‘to which the associated call allotter is

5

circuif for each call allotter including a number :

-capable of allocating calls, and means for mark-

Ing particular ones of said terminals to determine

the group to which calls may be allocated.
DAVID ADAM CHRISTIAN.
DOUGLAS PERCY LONG.




