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This invention 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 assigned for use by allotters it is especially 
applicable to line finders concerned with the 
connection of incoming lines to common appa 

In an automatic telephone system employing 
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 incoming line. . . . 
In the case of subscribers' lines it has been 

found convenient to group two hundred lines. 
The number of call finders necessary for such 
a group will vary with the calling rate. It may 
for 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 odd hundred group and 
each to serve as a spare for the other in case 
of fault conditions. . . . . ; : . . . . 
The variable calling rates met with cause 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 which can be em 
ployed in any exchange... - 

It is common practice as regards automatic 
telephone exchange equipment to provide racks 
having a column of panels often 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 be spare space or 
spare banks notin use. . . . . ". . . . . . . . . 
As a compromise, panels, so far as wiring is 

concerned have been sub-divided so that one may 
form groups of multiples of five. In some cases 
wider racks have been employed such as would 
accommodate twelve switches when the calling 
rate indicates that round 
should constitute a group. 

It is one object of the present invention to 
provide a disposition and connection of line find 
ers and allotters on a rack such that it can be a 
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matter approached from the point of view of a 
rack. - 

In the present invention 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 eventually 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 to 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 marking bank would permit only 
the testing of line finders corresponding to the 
earthed contacts. 
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 not the mecha 
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about 24 finders, 
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stock rack which may be readily adapted to the requirements of an exchange. 
To this end the conception of a group of lines, 

a group of call finders appertaining thereto and 

nisms, on the basis of one for each ten line finders. 
It may happen that the number of outlets from 

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

The rack is also adapted to be used in the foll 
lowing 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 
standardised 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 one 
group of thirty line finders and assigning lines 
with lesser callingrates 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 association of allotters with the 
different sized groups. . 
It will be apparent that by abandoning the 

arrangement of allotters associated by wiring 
only with a particular group of line finders and 
by multiplying them to all finders groups of line 
finders of varying size can readily be arranged in 
any desired order on a rack or can even over lap onto an adjacentrack. 
Of the line finders of a group some may be un 

graded and others graded or some may be di 
allotters as a unit is first disregarded and the rectly connected to a selecting switch whilst 

  

  



2. 
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 allot an ungraded or directly connected 
finder, if there is a free one, in preference to a 
graded or indirectly connected finder. If these 
lector with which a finder is connected is ar 
ranged to test free 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 be pro 
vided, said potential being nullified when the line 
finder is seized and the usual busy earth is ap 
plied to the test wire. 
Where secondary line finders are used, these 

may be mounted in panels and associated with 
allotters in a similar manner to that described. 
Relays for the control of primary finders may ap-' ... 
pear on the secondary finder rack. 
The line finders and allotters may be high 

speed single notion switches driven by individual 
driving motors and the allotter may be arranged 
so that after one has been released from a call it 
preselects a line finder for use on the next call. 
The nature of this invention, Will be clear from 

a consideration of a specific embodiment given 
by way of example, and taken in-conjunction with 
the accompanying drawings in which . . . . 

Sig. 1 is a schematic diagram of a line finder 
and associated call allotter. . . . . . . 

Figs. 2a and 2b, show the strapping employed 
between terminals of different call allotters when 
two or three allotters, respectively, serve a com 
mon group of line finders. . . . "... " 
Fig. 3 shows modifications required in Fig. 1 

where the line finder is one of several graded 
finders which are connected to a single first se 
lector. . . . . . . . . . . . . 
At a telephone exchange the line finders are 

arranged in racks, each rack comprising a num 
ber of, panels horizontally disposed in Vertical 
tiers. 
will be assumed to contain seven panels of line 
finders and a panel of allotters for their control. 
Furthermore, each panel of line finders will be . 

lmed to contain 10 switches all the switches of a panel operating on the same multiple. Each 
line finder is provided with 200 outlets which 
form a group and a group of lines will usually 
need not less than 2' panels of line finders for 
its adequate service. Where two panels of line 
finders serve a single group of lines the line 
finder multiple 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 multiple and 70 outlets in the mul 
tiple aire connected to the 70 line finders on the 
rack, one outlet to each line finder. The allotters 
are 100 outlet switches so there will be 30 out 
lets not connected to line finders on the rack. 

For the purpose of the example a rack 
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a rack are not divisible into an exact number of 
groups but 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 three panel 
group, the other two panels of line finders be 
ing accommodated on an adjacentrack. 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 
adjacentrack. Similarly use is made of the ad 
-ditional otitlets on the allotters on the adjacent 
rack for the control of that part of a group that 
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 instances would not be a number 
convenient 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 
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These may be connected to line finders on an 
adjacentrack. It is arranged that an allotter is 
available for use with any line finder of a group. 
Thus, if a group consists of 20 line finders ac 
commodated on two panels and two allotters are 
assigned to 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 be restricted to one panel of line 

may, for example require 23 line finders per 
group. If the rack is constructed to hold panels 
of 10 line finders obviously 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 panels 
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 of 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 but it is not necessary 
that this should be so. For instance, the smaller 
groups could be together on one set of racks and 
the larger groups on another set. 
... It will now be explained, by reference to the 
accompanying drawings, how the association of 
the allotters and line finders is effected. In the 
drawings Fig. 1 shows circuit arrangements for 
a line finder and its allotter. Figs. 2a and 2b 
show the terminal connections for two and three 
allotters per group respectively 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 outletsingle motion hunting switch 
driven by an individual electric motor the circuit 
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, wipers and asso 
ciated arcs of contacts, the wipers being paired 
and positioned so that When one wiper of a pair 
leaves the last contacts in its arc the other wiper 

finders. It may happen that the line finders in 75 steps on to the first contact in its associated arc, 
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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 arc. To one 
set are connected lines in the odd hundred and 
to the other setlines in the even hundred of a 
200-line group. The pairs of wipers are desig 
nated F 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 designated IDF 
to a subscriber's line SL and 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 the line finder but, which 
has only 100 outlets from its 16 arcs of contacts: 
Its Wipers which are also paired are designated 
A 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 a 
set of 9 terminals which provide for the starting 
of an allotter, the selection of the 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 
OOSeS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
The apparatus shown will now be referred to: 

In the line circuit is shown the line relayL, cut 
off relay K and meter MTR. Contacts of the 
line-relays of one sub group of 100 lines are con 
nected to 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 to another 
start relay. Only the starting arrangements rel 
evant to the first Sub-group are shown in detail, 
lar. They will be referred to where necessary, as 
the description proceeds. There is also a rela 
RT for automatic routine testing purposes. . . 
The line finder comprises the wipers and banks 

before referred to, the latch magnet FMU. for 
controlling the driving motor, two switching re 
laySHA and HB, One for each. Sub-group of lines 
and the metal rectifier MRA. The allotter cir 
cuit includes the allotter latch magnet AMU, 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 circuit for extending the 
start wire if the allotter does not complete its 
task within a predetermined time. The outlets 
in the bank of the allotter, are multipled, over 
all the allotters on the panel, i.e. they are con 
nected to all the finders on the rack and 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 designated A8 are not multipled, but cond, 
tacts associated with outlets to all the finders of 
a group to...which the allotter is assigned are 
commoned and connected to an earth terminal 
on: the allotter. Wiper A8 is connected in the 

... allotter test circuit, 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. The off-normal 
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ers are in their first contact position; in all other 
positions they are closed and relayLC 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 free 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 being used for Outlets. 
If a pair of arcs associated with a pair of wipers 
are considered as comprising contacts to 52, 
represented by the full line semi-circle and con 
tacts, 53 to 04 represented by the dotted semi 
circle, contact? in the arc of wiper A8 is directly 
earthed and contact 04 is earthed over contact 
lc when relayLC is operated. Contact in the 
arc of wiper A7 is connected to battery over con 
tact pa3 for a purpose which will be made clear 
later. Included in the allotter circuit...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 free. Both the allotter and 
the line finders are high speed Switches driven 
at the rate of about 200 Steps a Second: Jacks 
J are provided for testing purposes. . . . . . . . . . . 
The operations involved in extending a call 

from a calling line to a group selector will now 
be described in detail. . . : 
The allotter normally stands on contacts con 

nected to an outlet to a free finder-selector link, 
and if this link is free when the start circuit is 
closed it is seized for the call that gave rise to 
the starting condition. It will, however, for the 
purpose of description be assumed that the link 
on the outlets to which the allotter: is resting is 
busy. When a subscriber, initiates a call, line 

- 40 the arrangements of the other group being simi- 4 relayL operates in a circuit from earth over con 
tact k2, the calling loop, contact ki, Winding of 
the relay to battery. Contact li connectSearth 
to the start Wire common to the Sub-group, which 

it) 
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in the present case will be taken to be the Sub 
group having the common start relay Sassociated 
with it. Contact i2 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 l3 earths the test wire p in 
the final Selector multiple and contact.l4 opens 
a point in the meter, circuit. Relay S operates 
over, the start, wire and contact. lt. Contacts 
connects earth to terminal SI which is extended 
by strapping to terminal W. and over contacts 
2af, ws, 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 t , tail, Sif, magnet. AMU to 
battery. In addition circuits are prepared as foll 
loWS: at contact St2 for the upper winding of relay. 
TA, at the moment short-circuited over contacts 
tal, and it; at contact st3 for test relay. T:... at 
contact st5 for the left-hand winding of relay 

70 

contacts ON are only open when the allotter wip-7s 

SA; at contact Stó a locking circuit for relaySA 
Over its right-hand Winding and at contacts st 
a circuit 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 a free 
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finder in the group of finders to which the allot 
ter is restricted in its search is found, relay P 
will operate to stop the allotter. The circuit for 
relay Tis from earth over terrainal E, the 30aa 
moned contacts in the marking arc, Wiper A8, 
rectifier MRB, both windings of relay T, Contact 
st3, wiper A7, contacts ha6 and hibs, wire pb 
to battery connected to this wire in the asso 
ciated group selector. Relay Tholds to this bat 
tery over its low resistance left-hand Winding and 
earth over contact ti, thereby marking the finder 
selector link busy, disconnects the direct earth. 
from magnet AMU and SWitches relay A into 
circuit with magnet AMU. The resistance of the 
circuit including the winding of relay TA is too 
high to permit the magnet to remaira Operated 
and the magnet is de-energised and the Switch 
brought to rest. 

If 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 f. 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 IC is removed. RelayLC 
operates and at contactic? 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 
contactic to battery over the wiper. Al, contact 
sp and the lower winding of relay TA. Contact 
it 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 can 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 allotter magnet AMU. Relay TA oper 
ates in Series. With the magnet Winding and at 
contact tail substantiates the starting earth hold 
ing relay ST operated. Contact ta2 closes with 
out effect in the present example and its purpose 
will be referred to later. Contact tag prepares 
a circuit for the finder test relay P, contact ta4 
prepares a circuit for the finder switching relay, 
contact ta5 applies earth to the negative wire to 
operate the impulse relay of the group selector 
which in turn operates the usual release relay 
for holding the connection by applying earth to 
wire p, contact ta6 closes a circuit from earth 
over contacts p?, pas and wiper A6 for magnet 
FMU and contact tail 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 tal. Magnet FMU 
energises and brings about the driving of the line 
finder in Search of the calling line. When this 
is found, relay P operates in a circuit from earth 
Over the relay winding, contacts ta3, 2ts2, wiper 
A, F3 wire m, contact l?, to battery. Contact 
pf switches relay PA into the circuit of magnet 
FMU. The left-hand winding of relay 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 circuit from earth over contacts ta4, US3, wiper 
A3 for relay HA, contact pa2 prepares a circuit 
for magnet AMU over the low resistance, right 
halad winding of relay PA, contact pa3 connects 
battery to the first contact in the arc associated 
with wiper AT for a purpose to be described. Con 
tact pa4 substantiates contact st3, contact pas 
short-circuits relay ST to force its release should 
another call have been initiated and contact pas 
opens a further point in the circuit for magnet 
FMUshanting the left-hand winding of relay PA. 
Relay HA operates and locks to wire p at contact 
ha. Contacts ha2, has, ha4 extend the nega 

20 

tive, positive and test wires from the group se 
lector back to the line. circuit over wipers F, F2 
and F3, contact ha5 applies earth to wiper F4 to 
operate cut-off relay K over Wire p and contact 
has disconnects battery over wire pb from wire p. 
Relay K operates and disconnects the line relay 
I. at contacts k and k2. The cut-off relay re 
mains held over wiper F4 to the earth on wire p. 
Relay L. releases, removes the starting condition 
from the start wire so far as this call is concerned, 
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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 contact 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 short-circuit applied over con 
tact ha4. Release of relay ST releases, relay TA 
at contact st2 and the holding earth for relay ST 
at contact tail is removed. The following circuit 
is now closed: earth over contact t, tall, stil, pa2, 
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 arc of wiper 
AT by battery over contacts ha6, hb6 and wire pb, 
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 allotter magnet, relay. PA 
included in this circuit releases and opens the 
test circuit at contact pa4 thereby leaving the 
allotter standing on the selected outlet without 
operating the finder thereof. When contact pas 
opens, relay ST is freed for operation if another 
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 contacts 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 MRB, both windings in series of 
relay T, contact pad, wiper Al, first contact in 
its arc, contact pa3 to battery and the allotter 
stays on those contacts until it is Wanted for an 
other. call. Relay T is released when relay PA 
releases following the operation of contact t. 
When the allotter is first taken into use and 

relay ST is operated, contact st5 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, relaySA Operates 
and locks up over its right-hand winding, con 
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tacts sa2 and st6 and at contact sail connects 
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 2a3, 
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 

10 

to complete its task and contacts 2af and 2a2 of 
relayZA transfer the starting circuit to the other 
or to a spare allotter. Contact 2a4 opens the start 
wire and releases relay ST and contacts 2a5 and 
2a6 complete circuit for alarm and supervisory 
signals. It will be noted that if, before a calling 
line has been found, another call in the same sub 
group of lines occurs, relay S. will remain oper 20 
ated and the start condition will be maintained. 
However, consequent on the finding of a calling. 
line by the finder, relays. P and PA are operated 
and the latter by short-circuiting relay ST at con 
tact pa5 ensures release of relay ST so that relay 
SA Will be released at contacts st53 in readiness 
for a new time cycle. 

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 will connect 
earth to terminal SII which will be connected in 
the Second allotter of the group associated with 
the line group in question to the terminal YZ. If 
the allotter of Fig. 1 is now assumed to be one 
normally taken into use for calls in this other 
sub-group, the earth over terminal SII, will be 
extended via terminal YZ, contact aa2, relays WS 
and ST to battery. Relay ST will operate and if 
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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 ZAbe operated, a callsignalled over 
terminal SI is extended over terminal WX, con 
tact 2a" and terminal WXO in allotter I, the 
strapping, Fig. 2a, to terminal WX in allotter II 
and thence to the ST relay of that allotter. Simi 
larly if allotter II should fail and its relay ZA be 
operated a call signalled over terminal SII is ex 
tended over terminal YZ (column II), contact 
2a2 and terminal YZO in allotter II, the strap 
ping, Fig. 2a to terminal YZ in allotter I and 
thence to relays WS and ST of that allotter. If 
there are three allotters per group of lines, the 
arrangements shown in Fig.2b may be used. In 
this arrangement calls are normally dealt with 
by allotters I and II as before described but should 
one of these allotters fail the call will be dealt 
with by allotter III: The strapping shown in this 
figure will be seen to be between allotters I and 
III and between allotters II, and III and the 
operation will be clear from the description of 
the strappings shown in Fig.2a. The ZZ termi 
nals of all three allotters are strapped together. 

Returning to the line finder, it will be remem 
bered that when the calling line was found it was 
extended by the switching relay, relay HA or HB 
as the case may be, to the group selector and 
the allotter was released. The group selector 
and subsequent selectors are set by impulses from 
the subscriber's dial and the wanted line tested 
and if free rung. When the called subscriber 
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necessary start the allotters in search of a free 
outlet. Relay WS on operation changes the con 
nections from wipers Afi and A3 to wipers A2 and 
A4. So that the calling line will be searched for 
over wipers. F5-F8 the test circuit being in this 
instance over relay. P. front contact ws2, wipers 
A2, F7 and wire. m. When the line is found and 
relay PA is operated, switching relay HB is oper 
lated over, wiper A4 and front, contact ups3 and . . . 
this relay performs functions similar to those per 
formed by relay HA for calls in the other hun 
dred sub-group. It will be noted that when re 
lay TA is operated contact ta2 extends the earth 
over contact ta? to hold relay WS as well as relay 
ST, the short-circuit across relay WS having been 

ved when the relay operated and opened 

employed when there are two allotters per group 
of lines. The terminals, SI, SII and soon corre spond to the terminals similarly designated in Fig. 
1, those terminals in the column headed I being 
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replies, a positive battery, the negative pole of 
which is earthed is connected at the feeding bridge 
circuit to wire p and the caller's meter is oper 
ated over wiper F3 or FT, wirem, the meter MTR, 
contacts LA and k2 to earth. The cut-off relay 
Kremains held over wire p' and wiper F4 or 
F8 in an independent circuit over contact...has 
or hib. 5. At the end of the conversion the caller 
clears, releases: the impulse: relay at the feed 
ing bridge which in turn releases the slow-to 
release release relay. This latter relay discon 
nects earth from Wirelp? releasing the operated 
switching relay' in the line finder and removing 
the busy marking from the contact in the arc of 
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wiper A7. Release of the switching relay releases. 
relay K which restores the connection of the 
line relay L. to the line. - 

If the group selector is one arranged to con 
nect battery potential to the test wire when it 
is free, the connection over contacts ha6 and htG 
and wire pb would be omitted and contacts has 
and hibe will be connected in series between the 
contact in the arc, of wiper, A7 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. Twill be opened 
thus guarding the outlet against seizure by an 
allotter. . . . . . . - 

... If the line finder is one of a number of graded 
finders, that is if a number of finders in different those of one allotter adapted normally for oper 

ation in response to calls signalled over terminal 
SI and those terminals in the column headed II 
being those of the other allotter for the same 
group 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 SI the earth on that terminal is extended to 
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terminal WXin 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 II 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 to 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 circuit ex 
tends over terminal P, the strap to terminal PA 
of the finder shown uppermost, the Serially con 
nected Switching relay contacts of all the finders 
to the battery connection to terminal PB in the 
group selector. This chain circuit is opened by 
the operation of the switching relay in any one 
of the finders. - 

Ef some of the finders of a group are graded, 
the ungraded finders will be connected to earlier 
contacts in the allotter bank than the graded 
finders and only the outlets in the arc of wiper 
A8 corresponding to ungraded finders will be co 
nected to earth. The outlets corresponding to 
graded finders will be connected to the last Con 
tact in the pair of arcs (the 104th), and con 
tactic. Thus in 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 the 
marking for graded finders will be connected up 
by the operation of relay L.C. 
The line finder shown in Fig. 1 is arranged for 

self-roubining. If the upper springs of jack J. 
are bridged by a plug, a start-condition is simu 
lated, relay RT operating in series with relay S 
from eart adonnected to the jack. The allotter 
will take into tise a free line finder and, provided 
no other calling condition in the subgroup is 
preserat, the finder will rotate to a last contact 
position in which relay P. will be operated over 
wiper's A and E3, contact frt to battery. The 
last contacts on the other line finder arcs, except 
the arc of wiper Fl, are unconnected. Following 
the operation of relay PA and release of relay 
ST-the-allotter Will advance to the next free out 
let available to it and the line finder of this sout 
let will be rotated in like maanner. When the 
allotter moves on after the line finder has been 
stopped. On last contacts, the switching relay 
operated will be released as no earth will be pres 
ent on Wire p. En this manner all the line finders 
of the group may be tested automatically. If the 
jack 2 be plugged, an indication will be given 

... by the closure of contact hibit that the set of 
wiperS F5-F8 is in use. A similar test for lines 
in the other sub-group may be had by bridging 
the lower springs of jack J. 
We cairn: 
d. In a telephone system including a plurality 

of groups of incoming lines, a plurality of call 
finders for each of said groups having access to 
'all of the lines in the group, a call allotter as 
sociated with each group of lines having circuit 
paths to all of said call finders, means respon 
sive to the initiation of a call over one of said 
lines for starting the associated call allotter, and 
'means causing said associated call allotter to 
'allocate said call to a call finder in the group 
having access to said one line. 2. In a telephone system including a plurality 
of groups of incoming lines, a plurality of call 
finders for each of said groups having access to 
'all of the lines in the group, a call allotter as 
'Sociated with each group of lines having circuit 
paths to all of said call finders, means responsive 
to the initiation of a call over one of said lines 
for starting the associated call allotter, and 
means preventing said associated call allotter. 
from allocating said call to call finders which do 
indt have access to said one line. 3. In a telephone system including a group of 
call allotters and a plurality of groups of call 

2,875,622 
finders, connections therebetween 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 
ticular group of said call finders. . . . . . 

4. In a telephone system including a rack con 
taining a plurality of panels of call finders and a 
panel of call-allotters, a series of first multiples 
each common to all of the call finders in one 
panel, a -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 

15 one of said call allotters to extend connections 
over, said third multiple-only to particular panels 
of call finders 'operating. -on common first 
multiples. . . . . . ... . . . . . 

5. In a telephone system including a plurality 
20 of racks each containing a plurality of panels 

of call finders and a panel of call allotters, a 
series of first meltiples eachtcommon to all bf 
the call finders in one panel, a second multiple 
between some, but not all of said first multiples 

25 in different racks, a third multiple common to 
all of the call allotters in One rack capable 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 

30 have their first multiples commoned to the first 
meltiples of call finders in said one rack, and 
means causing any one of said call allotters in 
said one rack to "extend connections over said 
third multiple only to particular panels of call 

35 finders operating on common first multiples. . 
6. A telephone system as claimed in claim33in 

cluding a test circuit in each of said call al 
lotters, and said means 'comprising a marking 
bank individual to each of said call allotters and 
included in the test circuit thereof. 

7. En a telephone system as claimed in claim 3, 
circuit arrangements sub-dividing certain of said 
groups of Call finders and causing the several sub 
divisions to normally be served by different call 
allotters, and means responsive to a failure of one 
sof the call allotters causing another call allotter 
Serving the same group of call finders to act as 
an alternative for said one call allotter. 

8. In a telephone system as claimed in claim 
3, circuit arrangements sub-dividing certain of 
Said groups of call finders and causing the sev 
eral Sub-divisions to be served by different call 
'allotters, a normally inactive call allotter as 

55 sociated with each such group, and means re 
Sponsive to a failure of one of the call allotters 
'Serving a sub-division of a group to cause the said 
asSociated normally inactive call allotter to act 
as an alternative for said one call allotter. 

9. A telephone system as claimed in claim... 3 
including means causing one of said call allotters 
to pre-Select an idle call finder in the said par 

ar group in which it is permitted to allocate 
Calls, 

05 19. In a telephone system as claimed in claim 3 
in which one of said groups of call finders is sub 
divided into first choice and second choice finders, 
means preventing the call allotter serving said 
One group from allocating calls to said second 
choice finders while any one of said first choice 
finders is idle. 

11. In a 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 one group, and means causing Said of terminals each corresponding to one of the call 
call allotter to test all of the said first choice finders to which the associated call allotter is 
finders before testing any of the said second capable of allocating calls, and means for mark 
choice finders. ing particular ones of said terminals to determine 

12. In a telephone system as claimed in claim 3 is the group to which calls may be allocated. , 
in which said means, comprises a marking DAVID ADAM CHRISTIAN. , 
circuit for each call allotter including a number DOUGLAS PERCY LONG. 

  


