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6 Clarms

‘The present mventlon relates “to telephone -
systems-and while’ partlcularly concerned with'
systems employing final selector - or two- digit . g
“group’ selector switches “of the up and around -

or two-motion type:is also apohcable to group:
selectors - 'of "other kinds jand construcuons
Arrangements- have ‘already ‘been ‘stuggested

whereby. ‘after ~the “setting:- operation & switch.

s -adapted to hunt for aun idle line in a group.
0 11 :case ‘the ‘group ovelﬂows on 10 -other levels
‘due to all ‘linesin.the first level ‘having been
"ound buisy 'a further level ig hunted. over whiclt
:i$ reached as a result’ of & level hunting opera-
_ tion., With this arrangement it was. necessary

—
<

“stazice, outlets ona levels for-any one-group had
“to.. be' successive and in' case ‘a’group ‘required
more- than one Tevel’ the overfiow -outlets of the
group had to be ‘gecommodated on the first and
subsequent suedessive ‘outlets of the further level
required. - In order to cater for extension, -one
"Qr TNOTe “Spare outlets were allotted ab:the, end
of each-
LaTgroup.
25

20

.change to the. switch dr’ even-teo remove the
group,. 0. another: S\mtch

30 is therefore to Provide an improved switch which
permits of the ttilisation of spare outlets in-any
posmon on any 1eve1 When it is desned to ex-

tend ‘a group.

“According. 1o one feature of the 1nvent10n an.’

5 auxiliary switch preferably of - the .-uniselector

tyoe is asseciated with a final selector or group-

gélectar e‘mtch #nd.is arranged after-fthe fingl
“selector or
Cgroup’ of hnes and found them 1o be busy to
tHer line or Jdines. of the ‘group first tested un-
der the control 6 the. uniselector’ distinet from
the plev‘mus auw'femervts in which 1eseft1ng 0f
the switch” was effected by impulsing.

45 i Vs eeording to another fca’mre of the: mvenmon

v, ~switch provided: with ‘two  or Tore  sets wof ..
wipers is arranged initfally to.test a group of

lines accessibie 1o one get of wipers only as ‘de~
terlmned by the: route -over which' the switch
30 as taken into’ use Jutis. srranged in testing
vm other lines. of the: erolp to test; over ‘either
set’ of wipers according to -the posﬂnon of the

584

aﬂdn’uml 1ines of the ‘group.

“Accordingtto. o third feature of the mventlon N

01

5 the switch ‘when the mpers ‘are passmg ‘over

to ‘group. the lines: in:a speczam ‘manner. for: in-

group but-if "it, was: desired to.extend .
ahove. the. prédetermined maximum it
was nhecessary to make a somewhatb complicated

with - a . consequent

“alteration. of the excnange ‘nunmber. allocated 1o
‘thé group. . One of the: ‘objects of the invention:

g¥oup selector has tested a line or

contrst the selectm =0-that it hunts to find an-

(CL' 179-18)

contacts is operated by a: self-mterrupted cu'cuxt
except 'when it is. passmg over outlets in the :
group ; bemg tested. .

Accordmg to:a Iourth featme of the mven—'
_Hen. arter the sw1tch has -hunted over the first;5
sectxon of. the group it is adapted to sxmultane-
ously ‘fest, ‘outlets accessxble to two or ‘more. sets
of -wipers. ‘

According to vet a- ﬁfth fea/ture of the mven—

‘tlon ‘single lines, ‘adjacent lines formmg a sxngl
. group and lines of a. group havmg g plurahty
of sections: w1th one.or, more lines of the group
iy each sechn Bre - adap+ed to, be . tested re=
“peatedly. The invention being partmulaﬂy ap-
plicable up ‘and around. switches .can hei con-¢ 15
‘tlolled by a umselector so as-to, repeatedly test

‘a group of lines e

“These and other features of the 1nvent10n wﬂl

1be better understood flom the followmg de-
‘scmptmn of two. methods of | carrying it 1nto 120
,effect refelence belng had. to Flgs L and 2 and
Flgo 3: and 4, thch should be arranged sxde

by side to form circuit diagrams of a 200 outlet

. P.:B. X, ﬁnal selector; and-of 2200 outlet group :
selectm 1espect1ve1y Both smtches are "of. the; ;25
_‘ long1tudma1 and 1otary type and employ two
magnet mechanisms, of Lhe type dlsclosed in
“Patent No. 2028 689 granted Janualy 21, 1936,

1o R. N.. Saxby,. while each switch has assocla,ted ‘
‘with it an auxiliary umselector e 180
Referring now to Figs. 1 and 2 i, w1ll ﬁrct be -

agsumed. that an auxiliary un1se1ector is not
ﬁtted in whlch Case. the swﬂ;ch is alranged to
perform the functions. of a ‘staridard 200 outlet’
,ﬁnal selector..with fa.cxhtles for P..B. X, groups; 35‘
iupto:10 lines.on both hundreds of the 200 total
Zout‘xets ~This is effected by sttapping termmals
K, I and M-and termmals G,'J-and B “together’
and. by making the: ' following 'cross connectxons
-to the odd-and even hund1eﬂs banks P2y and 40
P2n as follows: L
‘Terminal A ‘to- the ﬁrst 11ne in each P B }.».
-group: and- terminal B to all other lines m each
CP.B. X, “Broup except the last:
1t wﬂl ‘als0. be assumed first of all that the 45

switeh 1is.taken into-use’ over the 6dd ‘hundreds -
set of. conductols negative 1, positive L'and Piin
which ‘case’ the operation  does not involve: the
energxsa‘mon of the wiper switching relay ‘WS o
' When' the ‘speaking leads are. looped. relay A: 50
‘sperates aixd-brings up relay B which thereupon
at armature: bl extends. & guard earth on to'the
. +incoming Pl conductor and. at armature.bgrop-
‘erates relay - C over its;right hand’ winding in-
‘series wﬂ:h 1es1stance YD. - Reélay: C m operat-lms

010
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ing at armature ci prepares the impulsing cir-
cuit via its left hand low resistance winding to
the vertical magnet VM, the magnet being, how-
ever, non-operative in series with the winding or

v relay B.

On reception of the first’ tram of setting palseo
relay A responds and each time it releases a
circuit is completed to energise the magnet VM
as follows: earth, armatures b2, el and ci, left
hand winding of relay C, armature e2, contacts
NRI, ‘magnet VM to battery and accordvng’y
the. sw1tch wipers are raised to the level cgrre-

_sponding to the digit dialled. During the im-
pulse train relay B is intermittently short. cir-,

cuited at armature al, but this reldy remains
operated due to the slugging effect of the short
circuiting. The presence of the metal’ rectifier
MRB in the energising circuit of relay B pre-

- vents the slowing down of the magnet opera-.
tion which would otherwise result by the direct

connection of the comparatively low value non-

“inductive resistance in parallel with its winding.

It will be readily understood that neither the
vertical magnet nor. relay C will hold operated
in series with relay B and moreover the induc-
tance of the latter relay is such that it has no
appreciable effect on the magnet performance. -

On the first vertical step the off normal springs

N are mechanically operated and at contacts M4

extend an earth from armature b2 to short cir-
cuit the right hand winding of relay C to enable
the relay to hold satisfactorily during impulsing
also’ to enable it to release when unpu]smg
ceases.

"At the end’of the train of nnpulses relays A
and B remain steadily operated and after a short
period relay C releases whereupon relay E is
-operated in series with the magnet VM and at
armature - e2 it transfers the impulsing circuit
to the rotary magnet' RM and at ‘armature el
rémoves the eéarth shunt from the right hand
winding of relay C thereby enabhng it to re-
operate.

The . second digit is sumlarly repeated by relay
A through the winding of relay C fo the rotary

magnet RM " which accordingly advances the

wipers into engagement with the required line. .

On the first rotary step the rotary off normal
springs NR are mechanically operated and at
contacts NR2 again short c1rcu1t the right hand
wmdmg of relay C.

At the end of the d1g1t relay C releases after
a short inferval ‘and st armature ¢4 opens the

circuit of relay E which, due to its slug, com-"

mences to release slowly. At armature ¢3 an

earth is now extended over armatures .7%4, b4
- and ws2; and the upper winding of relay PA in
"series with the lower winding of relay HA on to
_the odd hundreds group test wiper Pf; and as-
‘suming that the wipers have been: positioned

into engagement with the first linié of- aP. B. X
group the odd hundreds test wiper P21 will en-
counter an earth by way of the ‘strapping be-
tween the bank contact on which it is resting.
and terminal A, armatures ch, rk2,"hi1, hb4, has,
F1 and b2 whereupon relay PA will be operated
over its lower winding. ‘Relay PA in operating
at armature pai operates relay HT from the same
earth and this relay thereupon locks over arma-
ture htf, contacts rm and .armature 212,  Relay
HT in operating. completes an operating. circuit
for relay HS from earth over. armatures e3 and

"hi6 and operated off normal contacts N2 and at

armature 2L7 it disconnects the operating circuit
“for relay PA. )

-whilst relay PA will release.
.relay PA an energising circuit is completed for 5

“up wipers -+t and —f,

2 190 140

If the first line of the P. B. X group is engaged
wiper Pl will encounter an earth or disconnec-
tion thus preventing the operation of relay HA
On the release of

the rotary magnet RM as follows:—earth by
armatures b2, 1, ha, hb4, hi2, ph3, pald, hs4, off
normal contacts N3, armatures kal and hbl,

‘magnet RM to battery and accordingly the wipers
-are advanced to the next position while at the 10

same. time the opening of the rotary magnet
interrupter contacts rm opens the holding circuit
of relaj HT. Relay HT thereupon releases and
at armature ht2 disconnects the magnet ener-
gising circuit while ‘at armaturé At7 it extends 15
earth to terminals A and B by way of armatures
7k2, ¢B and hs5. The cross connection from

“ferminal "A is now ineffective since the wipers

have been stepped.off the first line of the group
but the earth is now extended over teirminal B 20
and ‘cross connection to the intermediate lines
of the group in the P2: bank and it thereupon
re-energises relay PA over its lower winding.

Relay PA'in operating again operates relay
HT which as before locks and prepares the rotary 25
magnet energising circuit and disconnects the
lower winding of relay PA. Should the Pii wiper

again encounter a busy outlet relay HA will not

operate and relay PA will release as before,
whereupon the rotary magnet is again ener- 30
gised 'and the cycle of operations continues until
the switch reaches a free outlet in the group
or alternatively the sw1tch will rotate to the 11th
position. )
. Relay E will have released after its slow release '35
period at some instant during the rotary search
and in so doing it re-operates relay C on its right
hand winding by removing the short circuit
therefrom while it @disconnects the impulsing
circuit for the rotary magnet at armature €2 toio
prevent its energisation in case the subscriber’s
dial is accidentally operated. - Relay HS is pro-
vided with a slug to enable it to hold operatd dur-
ing the interaction between relays HT, PA and
the rotary magnet.

‘As soon-as wiper Pl: encounters a free outlet
in the group which is indicated by a battery po-

=)

- tential extended from the cut-off relay of one of

the subscribers in the group, relay PA will remain

‘held on its upper winding when its lower winding' 350
" is disconnected by armature hi1 while relay H_A

will operate.
Relay HA in opela,tmg at armature had locks

- over its upper winding to the earth via armatures

ft and b2, at armatures hal- and he2 connects: 55
at armature ha3 it ex-
tends an earth over the Pl1 wiper to guard the
selected outlet and to operate the called sub-
scriber’s cut-off relay; at armature had it dis-
connects the holding circuit for relay HT andi60
at armature hal it disconnects the magnet driv-
ing circuit. Relay HT in releasing opens the
holding: circuit of relay HS which releases after
s short interval and thereupon completes an
operating circuit for relay J as follows: earth, 65
armature b2, contacts N& and NR2, armatures
hs8, e§ and ha‘o‘ winding of relay J to battery,
and this relay in operating at armature 74 there-
upon applies ringing current over common con-
ductor {§ through the winding of relay ¥ onto the: 70
selected line, the ringing current finding a re-
turn path by way of resistance YB to the ringing
return battery connected to common lead 16. At
armatures 71 and 72 a ring-back tone transformer
connected to common lead 14 is extended to the 73
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middle winding of relay A whereupon a tone is

. -applied by induction from the middie to the
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the calling ‘subscriber.
‘armatures df and ¢2 provides the usual super-

'side of the circuit
cating circuit for rélay E from earth, armature
b2, contacts N%, winding of relay E, ar matures .

is disconnected and its &
mines the duration of application of the booster

outer windings on the incoming speaking con-

-ductors in @ balanced circuit so -as to inform the

calling party that. the call is 'proceeding satis-
factorily.and that the wanted party is being rung.

Vhien the called subscriber replies relay F oper- .
ates and-at-armature f8 and f4 disconnects the.

ringing current arid at the same time switches the
indoming speaking conductors through, where-

“upon relay D operates over the called party’s loop

and contacts 76 and s in series with the cur-
rent limiting the resistance: BRA.: Further at
armature fi relay F inserts its lower winding in
series with the upper winding ‘of relay. HA and
thus prov1des a . locking circuit for itself while
at armature 78 it disconnects the ringing tone to
Relay D in operating at

vision by reversing the current to the calling
while ‘it completes an oper-

¢4 and d3, vertical magnet VM (non—opelatwe

in this condmon) ‘to battery. Relay E thereupon

at-armature ed locks independently of the arma-
fure d3d and at-armature e§ connects booster bai-
tery to the incoming release trunk conductor over

armature 78 to opersie the. subscriber’s meter in

At armature 5 relay J
10w release time deter-

the well known manner.

metering pulse after which earth is reconnecied
to the release trunk conductor at armature 78.
Rectifier MRA ‘serves to maintzin a guard earth
to the P conductor during the transit.times of
armatures 73 and e§. Clearly if relay D flicks
during its operation due ‘to clumsy removal of the
receiver by the called party relay E will hold op-
erated due to its slug and there will be no false
interruption of the metering pulse.

If the last line only in the group is disengaged
when the wipers are advanced to this position
the wiper P21 will encounter no potential since
there is no strapping. connection between the
last line of the group on this bank and terminal B.

Relay PA therefcre cannot be operated over its
lower Wlndmg on. release of relay. HT hence the
latter is not re- ~gperated and thus no' further
energising circuit for the rotary magnet will be
prepared. Relay HS: will commence to release

and during its release time relay HA will oper-

ate over its lower winding over the Pli wiper
to the called ‘party’s cut-oif velay when the cir-

cuit operation vnll proceed as descrlbed previ-

ously. - :
‘Should all Lhe lines in the group. be engaged

relay HA will not operate in the last position of "

the wipers and . hence on. release of relay. HS

after its slow release period a self-interrupted
- driving circuit for the rotary ma gnet RM is com-

pleted as follows: earth, ay rinature %, contacts 14

and NR2, armsatures 1s8, o5, hab, hn, bs and |

ktt, rotery magnet mterlupter contacts rm, ar-

5 matures 753, pad, and ks, vertical magnet inter-
-rupter contacts vm, armatures 7%T and b3, strap-

ping between terminals K and T, contacts N3, ar-
matures hal and kbI, rotary magnet RM to bat-

tery. ~ Accordingiy the switch rotates its wipers .-

to the 11th step position and on reaching this
position the wiper P21 encounters an earth by way
of the multipled 11th step contacts, the cross con-
nections betweeh terminals J and E, armature
AtT to the esrth whereupon relay PA quickly op-
erates over-its lower winding and opens the cir-

“cuit: of the 1otary magnet Relay PA in.oper-

ating thereupon 'extends ‘an earth by way..of its
upper holding winding in “seri€s -with the lower
winding of relay HA on to.the Pi1 wiper where-
upon relay HA operates in series with resistance
YC. Relay HA in operating locks up i the nor-
mal manner, further dis¢onnects the rotary mag-
net ‘circuit, short circuits “and reldases relay PA
and operates relay J.” Relay F will then be con~ -
nected up to the negative and positive wipers but a0
since these wipers are standing in'theé 11th" posi-
tion which is unwired this relay will not'be oper-

-

]

‘aterd. The 11th step cam springs S are-also me-

chanically operated thereby connecting relay ‘A

‘contacts Sf-and 82 in circuit with the busy flash a5 -

and tone cam assemblies BF and BT which are :
connected to .common leads -15:and 18 respec- .
tively.  Busy tcne is thereupon returned to.the
calling party in s balanced circuit, the busy flash
arrangement serving in a° well known manner to 20

- flash the supervisory lamp if the call has been

set up by an operator.. The arrangements of the

windings of relay A are such that this relay. is

maintained operated under all. positions of the
busy flash cams..

During the rotation of the sw1tch to the 11th
position it -will be seen that there is no possibil-
ity of switching to a free line in another group.on
the same level since the resting armature 755 pre-
vents earth from being extended to terminal B 30
while the A terminal is disconnécted by the oper-
ated armature c3, so that no.circuit cah be com-
pleted to operate relay PA and thereby cutb the-

25

“magnet drive until the switch. reaches the llth

position. ' 35
Assuming. - now. that the switch is taken mto

“use over ‘the “even’” hundreds set of:conductors

negative 2, positive 2, and P2, the operation will
continue in a normal manner until relay E is op-_
erated on release of relay C at the end of the first 40

-digit when the low resistance left hand winding
‘of relay W8 is inserted in the ihrcoming positive’

line and this relay operates. On the first rotary::
step made in response to the second digit, the ro--
tary off normal springs Nr are operated and- at 745
contacts NMR2 short circuit the operating -windin ‘
of. relay WS .which, however, remains ‘opei‘ated s
on'its right hand winding by way of contacts NR2

and Né&, and armature b2 to earth. Relay WS

" in operating disconnects the operating earth for {60

the “ocdd’” hundreds test and switching relays PA -
and HA and transfers it over to the “even’” ‘hun-
dreds relays PB and HB which are associated with

‘the test wipers P22 and Pl2 respectively; at the

same time at armature wsé4 the normal operating £55
circuit forrelay PA isdisconnected whilst theupper

winding of relay PB is connected up to wiper P2.
The circuit operation will now proceed in ‘a nor-:-

mal manner except that the testing will be per- .
formed cver these wipers and when a free outlet £60

-is’encountered relay HB will be operated to switch

the speaking leads through to the negative 2 and

positive 2 wipers.

In case the switch is set by the dlalled impulses
on to an internmiediate line of a' P. B. X group, ¢
on release of relay C thére will be no earth ex-
teriged fo operate the test relay PA o1 PB as the .
case. may be, since terminal ‘A is cross connected
only to the first line of a group. Relays HT and
HS will not therefore be operated and.if the line 0
is free relay HA or HB will operate according to

~whether relay WS is opeérated or Vmu,when the op~
‘eration will proceed in a normal manner, -If the

line is engaged the switch will not rotate further :
to test othex lines in the group but in this case, on 75
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release of relay E after its slow release period a
self-driving circuit will be completed for the ro-
tary magnet as follows: earth, armature 52, con-
tacts N4 and NR2, armatures hs8, €5, hab, nb6, b5
and ntl, interrupter contacts rm, armatures b3,
pad and hsd, interrupter contacts vm, armatures
kT and b3, strapping between terminals K and
L, contacts N3, armatures #al and hbl1, magnet
RM to. battery. Accordingly the swifch wipers
will be advanced to the 11th position where busy
tone will be returned in the normal manner.

Should it be desired to extend any P. B. X
group advantage may be taken of spare outlets
in any of the “odd” or “even” hundreds levels. By
the way of example, assume that a P. B. X group
which is situated on the first seven cutlets of level
3 in the “odd” hundred groups is to be extended
to 14 lines. Due to the relative congestion of the
switch it will be further assumed that the group
of 14 lines must be made from 4 sections situated
on various levels as follows:

“(a) The first seven “o0dd” hundreds outlets on

. level 3.

"(b) The last two “even” hundreds outlets on
level 3. ‘

‘(¢) The last two “odd” hundreds outlets on
level 8.

(d) ‘The last three “even’” hundreds outlets on
level 8. To enable the switch to perform a hunt-

‘ing operation over this widely scattered group it

is necessary to utilise an auxiliary uniselector rep-

‘resented by banks Id, 2d, 8d and 4d which serves

as a fexible means of marking each of the ocut-
lets in the group and the levels on which they are
situated. Tach group is allocated one or more
positions on the hanks of the uniselector as will
be explained later. In case all outlets in the first
section of the group are engaged the uniselector
will be caused to rotate to a position marked on

) the 3d bank by a cross connection between the

last” line. of the first section on the P21 or P2z
banks and terminal Q. In this positions wiper 4d

"will mark further outlets in the group on the level

diglled (in this case level 3) by means of a cross
connection between contacts of the P2: and P2s
banks corresponding to outlets in subsequent sec-

“tions of the group on this level and termine! P.

Terminal R is cross connected to the next level
of the vertical bank to which the switch must be

raised to continue the hunting operation, in this

case level 8. On finding 2ll cutlets and subse-
quent sections of the group if any; on level 3 busy
the switch will restcre to normal and then drive

vertically until it reaches level 8 whereupcn the -

uniselector will be stepped to the next position.

“In this position wiper 2d will mark the succeed-

ing level to which the switch must ke raised while
the outlets in the section or sections in the group
on level 8 will be marked by wiper &d or alter-
natively if there is no further vertical hunting
required there will be no strapping from the con-

‘tact on which wiper 24 is now resting whilst the

contact on which wiper 34 is resting will be cress
connected to terminal G in order to return a kusy
tone to the calling subscriber in case all outlets
in the group are engaged. Terminal A will be
connected as before to the first outlet and fer-
minal B to all other outlets in the first section of

- the group except the last whilst terminals K, L

70

75

and M and E, G and J will be connected as shown
and not strapped as previously described, it being
understood that when the operations previously
described require the employment of circuits in-
cluding the strapping connections other such cir-
cuits will be replaced by means involving the use

2,190,140

of appropriate banks and wipers of the uniselec-
tor under.the conditions to which such circuits
relate,

In order to secure access to the first line of the
first section of the group the switch will have to
ke taken into use over the “odd” set of conduc-
tors. "On dialling digit 3 the switch will be
raised vertically to level 3 in the usual manner
while on the reception of digit 1 the wipers will
be advanced into engagement with the first line
of the P. B. X group. At the end of this digit
relay C releases after a-short interval and dis-
connecis relay E which remains operated for a
further short interval while an earth is extended
over terminal A and P2: bank and wiper. to
operate relay PA in the normal manner. Relay
PA in operating closes a circuit for relay HT
which in turn operates relay HS and disconnects
the operating circuit for relay PA. Should the
line be engaged relay PA will release and there-
upon the magnet RM and relays PA and HT will
interact in the normal manner until the switch
reaches an idle line or the last line in this sectlon

-of the group.

If the last line is also busy, then, since an earth
is not encountered by wiper P2; to operate relay
PA in this position due to the fact that there is
no cross connection between terminal B and the
last outlet in the first section, relay HT iS not
operated and therefore the rotary magnet is not
re-energised. No further operation ensues until
relay HS releases after having previously been
held operated during the rotation due to its slug,
when a self-interrupted driving circuit for the

‘magnet DM is completed as follows: earth, arma-

ture b2, contacts N4 and NR2, armatures hs8
and ed (relay E having released by this time),
afmatures ha®, hbS, b5 and Rtl, interrupter
contacts rm, armatures pb3, pad and hsf inter-

rupter contacts vm, armatures r%k7 and b3, bank

{d, uniselector magnet interrupter contacts dm
magnet DM to battery.

Accordingly the Dm switch wipers are 1otated
until wiper 3d encounters the position which is
strapped to the last outlet of the first section.
Relay PA then operates quickly to earth over
wiper 34 and the cross connections on to the P2
bank and opens the driving circuit at armature
pad and at armature pa! re-operates relay HT.
This relay at armature N3 operates relay RK
which at armature rk{ locks independently of
armature 2t3 and completes an operating circuit
for relay HS over armatures k8§ and 25 and con-
tacts N2. Relay HT in operating disconnects the
operating circuit of relay PA at armature htT
and as it has been assumed that the last.outlet
in the section was engaged and that it is still en-
gaged relay PA will release and at armature pa3
will again prepare an energising circuit for. the
rotary magnet RM and relay HT will be released.

On release of relay HT at armature hti a self-

“interrupted driving circuit is completed for the

rotary magnet RM over earth, armatures b2, {1,
hak, nbd, %8, €5, nab, hbS, BB, hil rotary mag-
net interrupter contacts rm, armatures pb3, pas3,
hsi, off normal contacts N3, armatures hal, rbT,
winding of rotary magnet to battery and the
wipers are thereupon rotated until they reach the
9th position, that is, the first outlet of the second
section of the group, when an earth will be ex-
tended over. cperated armatures 7k2 and hsS,
terminal D, wiper and bank 4d, and cross con-
nection to further outlets of the group on the P2
bank to operate relay PB on its upper winding by
way of armature 7%5.
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Relay PB in operating opens the magnet cif-
cuit and reaperites relay HT which in turh-opens
the operating circuit of relay PB which then re-
leases if it iz asswiied that the éven hundreds
wiper Pi2 is in engagement with a busy -outlet.
Orn release of relay PB the rotary magnet is again

‘energised to step the wipers to position 10 and
if this second outlet is engaged the magnet’ will

be again energised to step the ‘wipers to the 11th
position, - Since the Wwipers are now out of en-

gagement with the group there will be no earth:

extended 6ver the §d and bank to re-op“erate‘ re-
isy. PB whilst furthermore although the switch
is in the 1ith position no operating circuit can
be completed for either of the ‘switching relays
A ot HB since their operating earth is yeinoved
at armatire 7k4, ~¥Hence the rotary ragnet RM
wilt now be operated in a self-interrupted circiit
from earth over avmatures bi, 74, had, nbé, Tk,
€5, hab, nbE, BB, htl, interrupter contacts rm,;
armatures pb3, pad and ksd, contacts N3, arma-
tures hel and hbI, magnet RM to battery, and
the wipers are thereupon: advanced to. the’ 12th

‘positmn.whereupon they fali and rotate ‘below

{he banks under spring tension back to their nor-
mal position where the off normal contacts N3
open and disconnect the driving circuit. . Pref-
erably the rotary magnet is mechanically pre-
vented from opening its interrupter contacts dur-~
ing the vertical release movement so that there
is no tendency for it to chatier. - :

Tt will be noted that armatures 7k and 7k5 in

the operating position provide analtema’cive ¢ir-
cuit to the armiatures wss and wsd respectively
of relay WS so that whenever hunting takes place
in an overfiow group in which case relay RK is
always operated the - outlet can: be over either
set of wipers aithough normally without overflow
the outlet is over the set of wipers determined by
the incoming leads. : : ;
In the ncrmeal position the rotary off normal

and the off normal springs NR and N ‘are re-

stored to normal and at contacts N2 the hold-
ing circuit for relay S is disconnected.. This

reélay thereupon releases after a short interval * -
“and completes a ‘self-interrupted driving. circuit

for the vertical magnet VM as follows: earth,
armatures b2, 71, haG, hbd, K8, €3, nab, hbb, bb
and Riti, contacts rm, armatures pb3, pad and
hsd, vertical  magnet interiupter contacts vm,

srmatures kT and- At4, vertical magnet VM to

wattery, and accordingly the “wipers are raised
vertically whilst at the sare time an energising
cireudt
DM from earth over armatures k8, ntd and hs2,

Due however to the reverse drive action of ‘the

uniselector switch the wipers are not ‘advanced
1o the next position until subsequently the mag-
net DM is de-energised. = -

on resching level 8, on which are situated the
sections ¢ and d of the group an earth is ex-

‘tended over armatures rk2 and 756, 2d wiper and

“pank and the cross connection to operate relay
PA which thereupon opens.the driving circuit

and at armature pal operates relay HT. Relay
T in opersting lccks up over a‘rma’c;urés hti and
nt2, at armature k1 opens the operating circuit
‘of relay PA which then releases since its - upper
winding is in an cpen circuit, ahd- at ‘armature
ntd further opens the driving circuit of the

‘magnet VM. The energising circuit of the mag-

fiet DM is opened at armature htd wherelupon

‘the uniselector wipers are stepped to the next
" position while af

)

armature /5 earth is extended
over afmsture TkS to re-operate relay HS. In

is compléted for theluniselector ‘magnet .

resting is unwired since it is not desired to mark
any further levels to which the switch must be
raised to continue huniting: while the: contact on

which wiper 3d is resting will'be wired to termi- -

nal G fort'a plrpose which will be understood

Inter. Relay IS ih operating extends earth-over

armatures 212, pbé, pa3 and hsd, contacts N3'and
armatbures Ral and Bbito energise: the rotary

‘maghet RM ahd the wipers are théreupon: ad-

. 'this ‘position the contact on which ﬁper 2d is

10

vanced into engagement with the first outlet on

tevel & while relay HT is de-energised’ by the
dperated contacts rm. -However as the wipers are
nat set into enghgement. with an outlet of the
gvoup fhere will be no-céircuit to operate relay

pa snd hence ou réigase of relay HT the magnet

B will self-drive until'the;wip‘el‘s réach posi-
tlom 8 which is the first line of section @ of the
grotip.  In this position since an even outlet has

heen uiilised sn earth will be encountered over '
“the 4d wiper and cross: connection to the P22
" pank, théreby cperatitig relay PB. This relay in

15
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operating at armature. pbl re-operates relay HT"
which in. turn releases relay PB if the outlet:

is engaged wheréupon the switch will be stepped

1o pogiticn 9. Since there are odd and even out-

25

lets in the group in this position, on release of
relay BT both relays PA and PB will be operated

over wiper and bank 44 and €ross connection to
banks P21 and P22 respectively and at armatures
pat and pbi relay HT will be re-operated.

Tf the.odd outlet'is free relay -PA -will hold

“and relay HA wiil operate to switch connection

through in the normal manner, while if the even
cutlet is free relay PB will hold and relay HB
will switch the line through. - If both outlets are
free Both relays PA and PB will hold but-relay
HA in operating will cut off relay HB at arma-
ture kab thereby giving priority to the odd set of
wipers. : . ’

1f Loth outlets are engaged relays PA and PB
will release and will cause the magnet RM to ad-

vance ‘the “wipers to. position 10 in which are

situated the -last two cutlets in the group.. If
both- the outlets in. this position are engaged
the wipers will be advanced to the 1lth position.

In this position 2. circuit:is completed to operate

yelay PB over:a connection made. between the
contact on which wiper 34 is resting and terminal
G since this-is the last level to be hunted over
and at armature pbd the driving circuit is opened
while relay HB is operated from ‘earth; arma-
ture pbe and the windings of relays-PB and HB
tn hattery resistance YC whereupon relay J will

be operated in the normal-manner to return busy:

tone to the calling. subscriber.

4o
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Should the switch be set by the dialled im-.

pulses, on shy of the lines:in the group. excepb

the first, the switeh will test this line only and .

will not perform a hunting gperation if it is busy.:

"Thus on release. of relay C there will be no earth
extended to operate relays PA and PB since

terminal A is only connécted to the first line of

the group and thérefore relays HT and HS will

riot be obperated to prepare for further  rotary:

hunting. - If the desired line is free relay HA ‘or

“HB will operate according to'whether relay WS is

operated “or not, when the operation will pro-
cesd in a normal manner. - If, however; the- line
is ‘engaged, on release of relay E-following that
of relay C, & self-interrupted driving circuit: will

be completed-for the uniselector magnet. DM as

60
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follows: earth, armature b2, contacts N4 and

NR2, armature hs8, armatures e5, hab; hbb, DO

and Atl; contacts 7m; armatures pb3, pasd and‘hs4,
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contacts vm, armatures rk7 and b3, bank id, uni-

selector interrupter contacts dm, magnet DM to
battery. This switch thereupon self-drives to the

‘home position 1 where relay PA is operated over

wiper and bank 3d to open the drive circuit and

‘at the same time operates relay HT which in turn

operates relay RK. Relay RK operates relay HS
while relay HT in operating releases relay PA
since there ‘is no holding circuit over its upper
-winding. On release of relay PA a self-inter-
rupted driving circuit is completed for the rotary
magnet RM as follows: earth, armature b2, con-

‘tacts N4 and NR2, armatures hs8, e5, ha8, hbs,

05, and htl, contacts rm, armatures vb3, pad and
hst, contacts N3, armatures 2a? and ab1, magnet
RM to battery. The wipers are thereupon rotated

-to the 11th position where an earth marking is ex-

tended over wiper and bank 44 to operate relay
FB which cuts the drive in a normal manner.
Relay HB is then operated in series with re-
sistance YC and.in turn operates relay J when

-busy tone will be returned to the calling sub-

scriber. It should be mentioned that a similar
condition is brought about when a call is made

‘to a group comprising a single line, that is to say,
‘on release of relay E a driving circuit will be
-completed for the uniselector magnet DM and
-the operation proceéds as above described.

On release of the conhection at the conclu-
sion of conversation, when the calling party hangs

up relay A releases and releases relay B and other

relays . previously. held operated are released in

‘turn.. A circuit is then completed from earthed

delayed alarm equipment which is connected up

‘over common lead {1 via the resting contacts of

all relays and bank and wiper id to home the uni-
selector and when this reaches the home position
1 a circuit is then completed to self-drive the

Jnagnet RM which advances the wipers to the

12th position where they are restored to normal
in the manner previously described.

A substantially constant initial unguard pericd
which is represented by the release time of relay

~C is provided on the incoming release trunk con-

ductor to enable the preceding switches to be re-
stored to normal with the minimum of delay.
When the switch reaches normal the restoration
of the off normal springs removes the guard
earth from the incoming P conductor at con-
tacts N1,

A buzzer connected to common lead {7 in con-
junction with test jack springs T and armature

- b8 enables the set of wipers in use during con-

versation to be readily determined without re-
moval of the dust cover from the switch.

If the calling party should fail tc restore his
receiver after the called party has hung up earth
will be extended over armatures d4 and 72 to light
the lamp LP in series with delayed alarm equip-
ment connected to common lead {2. :

Referring now to Figs. 3 and 4 these show a
circuit diagram of a 200 outlet group selector
which is adapted, by the provision of an auxiliary
switch of the uniselector type to perform repeated
hunting operations at predetermined intervals
over single lines, adjacént lines forming a single
group and lines of -a group having a plurality
of sections distributed over various levels. After
a predetermined number of researches arrange-
ments may be made to stop the hunting and to
return busy tone to the calling party. Facilities
are also provided whereby any pair of odd and
even hundreds- outlets in the group except the
first may be dialled when busy tone will be re-
turned if they are both found to be engaged, no
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hunting taking place, while if they are both idle
switching will take place tc one or other of
them.

The selector, in this example, is of g two-digit
type, that is to say, it must be set initially in its
two directionis of motion by two trains of dialled
impulses before hunting can commence. It em-
ploys two sets of wipers which have access to so-
called odd and even hundreds groups of out-
lets. The outlets in the various groups may be

10

distributed anywhere over the levels of the.

switch, the only limitation being that a pair of
odd and even outlets on any level must belong
to the same group. A maximum of twenly-two
outlets on each level is available, due to the in-
clusion of the 11th step busy contacts which are
normally used in such switches for returning busy
tone to the calling party and the switch has
therefore a maximum capacity of 220 ouilets.

For the purpose of description it will be as- .

sumed that a particular group comprises thirty
outlets, twenty-two of which cccupy the whole
of level 3 and of the remaining eight, four occupy
the first two and four occupy the last two odd
and even outlets on level 8.
repeated hunting over this particular group may
take place the cross connections shown in the
drawings between banks GM2, 3 and 4 and ter-
minals A to E are necessary. Terminal A con-
nects with all contacts on the SW bank which
represent the position of the odd and even out-
lets making up the group, while terminal B con-
nects with a contact on the M bank representing
the position of the first pair of cutlets in the
group and which is therefore in this example con-
nected up to contact | in level 3. The connec-
tions to the other terminals can be seen from
the drawings, whilst the purpose of the cross con-
nections to the GM banks wili be appreciated in
the ensuing description.

Considering now the circuit operation, on seiz-
ure the loop extended over the incoming nega-
tive and positive conductors operates relay A
which thereupon in turn operates relay B. Re-
lay B in operating at armature b2 operates relay

In order that the
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C on its lower winding and at armature b3 re-’

places the idle resistance battery marking poten-
tial normally extended on to the incoming P
conductor by a guard earth, while at armature

b& a dial tone transformer is connected up over .

common lead {{ to the middle winding of relay
A to extend dial tone in a balanced circuit to the
calling party.

On dialling the first digit 3 relay A responds
and impulses the magnet VM and accordingly

55

the switch wipers are raised vertically to level 2.°

On the first vertical step the off normal springs
N are operated and at contacts N2 prepare an
operating circuit for relay E, whilst at contacts
N3 a circuit is prepared for the rotary magnet

1160

RM. Contacts N2 also disconnect the energising

circuit of relay C but this relay remains held
on its low resistance upper winding due to its slug
during the impulse train, while similarly relay B
remains held due to the slugging effect produced

.65

by the short circuiting of its winding on each '

release of armature al.

At the end of the train of impulses relay C
releases after a.short interval and at armature ci
operates relay E and this relay thereupon locks
at armature el independently of the armature ecf,
re-operates relay C on its lower winding at ar-
mature e2 and at armature e6 prepares the im-
pulsing circuit for the rotary magnet RM. On
re-operation of relay C at armature ¢3 an ener-
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relay SK is released and-on release of the latter:
a hommg circuit is - completed  for the ‘magnet

gising  circuit -is prepaled for ‘the uni-selector

.magnet GMM, at armature cb relay PA is.con-

nected to the Vertical bank VB and at armature .

. ¢t the impulsing cireuit for the magnet RM is

£

R

further prepared.

On- dialling the second digit' 1 relay A agam'

1esponds and impulses the magnet RM-which ac-
cordingly advances the wipers into engagement

_with the first odd and even outlets in the group:

On the first rotary step the rotary off normal

~$prings  NR. arg" mechanically operated and ‘at

contacts NRI: disconnect the energising winding
of relay C which however in the normal manner

“yemains held due to its slug, while: at contacts’

NR2 an energising circuit is completed for the

”;mavnet CGMM.

_de-gnergisation of the magnet ‘GMM,

= At.-the end-of this Qlolt relay C releases aftel
a'short interval and-at armature ¢3 de-energises

‘the magnet: GMM while at-armature cé earth is

extended to the testing relays HX and HY." On
since the

switch operates onithe reverse. drive, p1mc1ple, it

agvances..its Wlpevs to. position 2 Whereuoon it

gperates . in'.-a - self-interrupted., circuit’ from
earthed delayed alarm equipnient which is con-

nected to common conductor 18, wiper and bank
GMt, magnet interrupter contacts gmm, magnet |
" engaged relay HY wﬂl be operated and will bring

. GMM to batiery. .On reaching position 11 earth

U ig. extended over.armature e, wiper and: bank"

30

GM3, -cross connection to terminal B, M. bahk

and wiper (on:first pair of- outlets in - group)-
.winding of relay PA to battery: ~Relay PA quick-

1y -operates: and. thersupon at - armature pa? it

disconnects the driving circuit and at-armature -

»al- completes an operating circuit. for relay SK.

Relay SK in operating at armature sk2 discon-~

neects relay B which commences to release slowly

o due to its,slug, at armature sk6 it further dis-
' connects the GMM magnet, driving circuit. and

40

prepares q cireuit for the rotary magnet RM

i awhilst at armature ské a re-energising crrcu:lt 1s
o ‘prepared for the magnet GMM.:

4B

Returning again to the testing relays HX and

JHY, I the odd outlet is free whilst the even out-

let- is. engaged 1olay HX is operated as Tollows:

: ‘earth armatures el and ¢4, rectifier MRC in a-

ondur-tlve duectmn low resistance winding - of
e‘ay X, Pl wiper and banx t0 an idle markmg
battery in the stcceeding sthch The low re-
sistance of relay HX provides an immediate
guard .on the outlet seized.in that it is eufﬁcxently

. ,low ‘to prevent the HX relay of anocther group se-

1éctor switching to the outlet while after opera~
“tion it will hold oper ated if another switch should
‘test the oublet.

On operatlon at-armature. izt it
completes an operating circuit. for relay HA in

' series with the rotary-magnet’ RM (non- operative

in this condition) and the laiter in operating

at armature hal locks independently of armature
hxl,at armature ha? disconnects any subsequent

ooel ating circuit for the magnet RM and at ar-

matures ~ad and & extends the incoming speak- -

ing conductors cver the odd set of wipers nega-

‘tive 1 and posmve 1 to the succeeding switeh.
At armature 2af the incoming P lead is extended

through while at the same srmature relay HX is
short circuited and released by the guard earth
extended-from armature b3; furthermore at. ar-
matures 7ad 'md nafl relay- A -is released and in

turn opens the holding circuit of relay B-which
‘During this time

releases aft er a short interval.
the A and B relays in the stucceeding switeh will
have been: operated and will have returned. a
guard earth over the P! wiper to maintain relay
I—IA on release of relay B. On release of relay B

4

GMM at ‘armatiure sk6... When the GM switch

reacheés the home posmon 1-g circuit is prepared :
 over-wiper and bank GMHI, armature b4 and the
SP switch off normal contacts SBNI, for the sub=

sequent operation of the magnet RM on release
of the connection at the end of conversation. .-If,

- as will be described. later the:SP switch has been

stepped off-normal thereby mdlcatmg that one
or more re- searches have been made before find-

‘ing a free outlet in the group, ther on completion

of the homing of the GM switch a homing cir-

w o

cuit will be completed for the magnet SPM. over .

the off normal contacts SPN{ in the operated po-

gition, magnet interrupter contact spm, maghet

L

SPM to battery. When. the SP. switeh reaches *

the home position the off-normal contacts. SPN1

~open the homing circuit and prepare. ‘the hom-

ing circuit for the magnet RM. ‘The,above ar-
rangements, whereby the SP. and GM switches
are restored to their home posrtlon at commence—

ment of conversation ensures a more rapldfree- s

ing of the selector for further use when the par-
ties nlbsequently hang up.at the end of conversa-

tion.

25‘\5‘ .

If the even outlet is free and the odd outlet ‘

in relay HB to sthch the- 1ncommg conductors

Cthr ough-over -the even  set of wipers negative 2,

positive 2 and P2, If both outlets are disen-
gaged both 1e1ays HX and HY will be’ operated
but on operation of relay HA the operatmg cir-
cuit, of relay HB will be: disconnected at arma-
ture kc&? and thus preference will be always given
to. the odd. outlet of the pair.

T‘he rectifiers MRB and MRC. in series “with
relays HX and BY prevent sw1 cmng t0 an en-
gaged. outlet. whilst meterlng is taking place
thereover, when the normal guald earth on:the

P conductor is replaced by a booster batteryr

metering potentla,l -
If both the outlets on which the wipers Pl and

. P2 are standing are already engaged then no
further operation ensues until relay E releases
~after its slow release period Whe‘l a. self-inter-

.
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rupted griving ciréuit is completed for the rotary -

magnet RM. over a circuit as follows: earthed
common lead 18, armatures pa2; rn3, skb, ‘02 1o~
tary magnet interrupter contacts rm, atmatures
eb; hbz hyt, ha and nxt,

a0
: off normal contacts:
NS magnet RM to battery. ~Relay E also in re-

leasing at armature eT makes relays HX and- HY '

depéndent on the wiper SWfor an operating
earth and in thls case it will be understood that
since all outlets on level 3 belong to the group

the ‘whole level of SW bank contacts. are.cross

connected to the 11th position-on the GM4 bank

and-the wiper SW will thus encounter an earth’
89

disengaged odd of ‘even outlet in the group is:

in every position during the rotary search. If'a

encountered relay HX or HY will operate quickly

and open -the driving circuit at armature Zzl or .

hy! when the operation will proceed il the nor-

- mal manner, but if all.the outlets in the group @

on this level are engaged the switch will rotate to
the 12th position when it will restore to normal.

When the switch reaches the normal position
the N.and. NR.springs restore and -at contacts N2

and NR{ relay C is re-operatéd over its’ lower:

winding.” A self-interrupted driving circuit is
now completed for.the vertical magnet from the
earthed lead. 10, armatures pa2; rnd, ski: and c2,

vertical magnet’ interrupter. contacts VI, Upper
low resistance wmdlng of relay. C, armature ‘ef,

D
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magnet VM to battery and accordingly the switch
wipers are raised vertically while at armaturée c3
the magnet GMM is again-energized and at arma-
ture ¢b the winding of relay PA is connected to
the vertical bank VB in preparation for arresting
the vertical motion of the switch at the next level
to be hunted over, in this case level §. On the
first vertical step the N springs are again oper-
ated and at contacts N2 open the energising
circuit of relay C which however remains held
during the vertical motion on 1ts upper winding
due. to its slug. -

When the sw1tch 1eaches level 8 earth is ex-
tended over wiper and bank GM2 and cross, coi-
nection to terminal C, vertical bank VB, wiper
VW and armature cb to battery via the winding
of relay PA which accordingly quickly coperates
and opens the driving cireuit. After a further
short interval relay C:releases and at armature
¢8 it de-energises the magnet GMM whereupon
the GM wipers are advanced to position 12. In
this position the outlets in the group on level 8

are marked over wiper GM#& whilst the wiper -

GM2 marks level 3 so that in this case if all the

_outlets in the group on.level 3 should be found

busy the switch on restoring to 'normal would
again step vertically and cut in cn the original
level dialled” whereupon the cycle of operations
would recommence.  Should the group overfiow to
a still further level the GM2 wiper in. position
12 would mark the next level to which the switch
should be raised to confinue the search. Relay
C in releasing also at armature c§ releases relay
PA when a self-interrupted driving circuit is
compieted for the rotary magnet RM from the
earthed lead 10, armatures pa2, 8, skb and c2,
interrupter contacts rm, armature e5, rb2, nyl,
ha?2 and hzl, off normal contact N&, magnet
RM to battery. During the rotary hunting oper-
ation whilst the switch is passing over contacts
of the group an earth feed is supplied to relays
HX and HY over the SW wiper and bank so that
if o disengaged outlet in the group is encountered
one or other of these two relays will be cperated
to cut the drive,

If all outlets in the group on level & are engaged ’

the switch will rotate to the 12th position and
will. restore.to normal. In the normal position

- relay C is again operated and initiates the vertical

hunting. On reaching level 3 relay PA is oper-
ated to the marking extended over wiper GM2
in position ‘12 and arrests the vertical motion
and on the subsequent release of relay C a driving
circuit is completed for the rotary magnet RM
in a normal manner whilst the GMM magnet

- which has been previously energised during the

65

70

75

vertical motion is now released and advances
the GM wipers to position 13. In this position
wiper GM#& extends an earth marking to terminal
B which connects with the first line of the group
on the M bank whilst an earth is extended over
wiper GM2 and cross connection to terminal
E to operate relay RS which locks at armature
rs2 and at armature rs# prepares a circuit to
release relay SK. On the first energisation of
the magnet RM the wipers are cut in to the posi-
tion to which they were set by dialled impulses
but there is now no operating earth extended
to relays HX and HY since there is no strapping
connection from contact i3 on the GM bank
and terminal A, Earth is however extended over
armature skb, GM#& wiper in position 13, cross
connection to terminal B and bank and wiper
M to operate relay PA which at armature pa?2

2,190,140

opens the RM magnet driving circuit and at arma-
ture pal completes a circuit  from earth
over armatures b2, pai, e3 and rsé to short cir-
cuit - and release relay SK.. The two-motion
switch now remains in this position until a pre-
determined interval has elapsed when earth is
again .connected up to relays HX and Y and
the rotary magnet driving circuit is re-completed.
On release of relay SK relay PA is released at

armature sk whilst at armature sk2 a circuit 3
is completed to operate relay E over armature cf,-

contacts W2 and armature b2 to ealth whilst at
armature ské the earth lead (§ is now trans-

ferred to wiper and bank GMI whereupon the-

GM switeh seif-drives to the home position 1
where the driving circuit is opened. TEarth is
now extended over armature ef, wiper GMS in
position 1 and armature 788 to relay TP which
is connected up to commor lead {5 extending o
time pulse equipment. It ‘will be understood
that a puise of battery potential is applied to
this lead at predetermined intervals which might
e, for exarple, of the order of 12 seconds and
hence on réception of the next pulse relay TP
is operated and at armature tpl it energises the
magnet GMM and at armature £p2 it energises
the magnet SPM of a small stepping swiich SP
whilst ab armature ¢p3 it opens the circuit of
relay RS which releases after a short interval
On reléase of reiay TP the magnets SPM and

GMM are de-energised whereupon the wipers are

advanced to position 2. The GMI wiper in this
position now completes a self- driving circuit for
the magnet GMM and the wipers are thereupon
rotated until they again reach original position
11 where the eartied wiper GM$ extends a mark-
ing o operate reiay PA which cuts the drive. At
armature paf relay SK is now re- -operated and
this relay at armature sk2 releases relay B, at

armature sk§ extends earth to relays HX and HY

and at sk8 completes a driving circuit for the

1o
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magnet RM on release of relay PA by the arma- .

ture- e, The whole cycle of operations now
recoramences and is repeated at predetermined

Jintervals until a free outlet in the group is found.

The switch. S2 is advanced one step before
each researching operation and it is arranged
that if no free outlet in the group is found after
a predetermined number of such operations g
circuit .is completed from earth, armature sKkS,
wiper and bank SPi, to battery via relay RN.
This reiay in cperating at armature rn3 opens
the earth feed to the driving magnets while at

armatures rnf and 772 busy tone and flash is ;

connected up over common conductors 12 and i3
respectively to the windings of relay A and thence
to the incoming speaking leads to inform the
calling -subscriber or operator that all outlets
in the group are engaged.

If the switch should be set by the dialled im-
bulses on to any line of a group except the first,
relay PA will not be connected up to the bank
GM3 since the cross connections thereto are only
made from first lines of groups.
will therefore rotate until it reaches the last posi-
tion when an earth will be extended over arma-
ture ed, wiper and bank GM3, and armature rsi
to operate relay PA and cut the drive. Relay PA
in operating operates relay SK in the usual man-
ner when an earth will now be extended over
armature sk5 and wiper and bank GMS4 to oper-
ate relay RN which further opens the driving
circuit at armature rn8. In the meantime if one

or other of the pair of Outlet,g on to which the ;:

The Gm switech
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wipers are ‘set have been.: found to be free elther
relay HX or HY will have been operated and in
turn have operated relays HA or HB but if both

- outlets were found to be busy they will have failed -

to operate and thus on operation -of relay RN

busy tone will be returned to the calling party "

over the resting armatures of relays HB and HA.
When the parties clear at the end of conversa-

© tion earth is removed from the release trunk ¢on-

.16

ductor thereby releasing either relay HA or HB:

A self-interrupted” driving circuit is..now com--

pleted for the rotary. magnet RM from. the

. earthed lead {0, armatures pa2, rn3 and sk8,
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wiper GMI in the home position: 1, armature bé.-

SP switch off-normal contacts SPNi, rotary mag-

net interrupter contacts rm,. armatures €5, hb2,
“hytl, ha? and Rxl,

contacts N& and magnet RM
to battery, and accordingly ' the -wipers are
rotated clear of ‘the banks from where they re-
store to normal when the off-normal contacts N3
in restoring open thedriving circuit. The restora-
tion of the contacts N4 now extends a resistance
battery potential over armature b3 on to the in-
coming P conductor to render .the svvltch avall—
ahle for further use.

A buzzer connected to common lead i4in con-
junction with test.jack springs T{ and armature
RDG, readily enables the set of wipers in use dur-
ing conversation to be determmed w1thout re-
moval of the cover,

In the arrangement described 1t “has been as-

sumed that a uniselector is provided individual
to each switch but the. invention also contem-
plates making the uniselector common fo'a num-
ber of switches, it being borne . in mind that the
umselector is only in ‘use for shoxt perlods of
time.

The invention is not necessarily 11m1ted to'the
employment of a uniselector as a two motion or
up and around switch might be used in its place
as will be readily understood. A uniselector. is

usually of small capacity. and as the invention

in the majority of cases will only require the use
of a small capacity switch, it will be seen that

the uniselector is generally speakmg the more

advantageous to use.

We claim.: .

1. In an automatrc sw1tch1ng arrangement a
two-directional hunting switch having a plurality

of contacts arranged in levels accessible over two'

different paths; a plurality. of lines accessible to

said switch through groups of adjacent contacts

of non-adjacentlevels, means for setting said
switch to one of said groups, means for testing

the lines associated therewith, and means.effec- '

tive when all of a group of adJacent contacts 1s
found busy and when the switch is seized over a

certain one of said paths only to causethe switch'

to be reset to another group of sald plurahty of
lines..

.'9

"2, In an automatlc sw1tch1ng arrangement 2

groups of lines" divided irito non- adjacent sub-

groups, means for setting ‘said switch to.a certain - v
10

sive - thereto for testing lines of. the sub-group .
‘and causing the switch to be advanced when a

sub=-group of a particular group means respon-

two-directional hunting switch having access to

busy line is encountered, and means effective

in-one instance when the last line of a sub-group
is found busy to cause the sw1tch t0°be reset to
another sub-group of said’ partlcular group and

15

effective in another instance when the last line of © =

Wlthout resetting the switch. -
. An "automatic switching arrangement as

‘said group is found busy to return 2 busy 51gna1 _

20

cla1med in ‘claim- 2, wherein  the  last-named *' o

means is“efféctive when the last line of the last.

sub-group is found busy to cause the sw1tch to

be reset to said certain sub-group,
4. In an automatic switching arrangement a

divided into-sub-groups accessible to said switch,

means for setting. the switch to test the lines of - . |

a certain one of said sub-groups, an suxiliary

“switch associated with said hunting switch oper-
ated when all the lines of a sub-group are busy

30‘ L

to” control the resetting of said hunting switch S
to the next sub-group, said auxiliary switch oper-"-

ated -when-all lines of sald group are: busy. to

control-the resefting of said’ hunting switch: to’

35:

said - certain ‘sub-group; rmeans for - repeatedly L

available and means responsive to the testing of

said group of lines a ‘plurality of times for ren-
-dering said signalling means effective: :

-testing said sub-groups, signalling means for in-
dicating that none of the linés of the group are

5. An automatic sw1tch.1ng arrangelnent aso

claimed in claim 2, wherein an auxiliary, switeh

- is included in sald last-named. means- to mark

the position to wh1ch said hunting switch is to be 45 g

reseb.
6. An automatlc sw1tch1ng arrangement as

claimed in claim 4, wherein the encounter of an. .-

effective to restore said auxiliary sw1tch and sald
last-named means: to normal
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idle line during any of. the testing operations'is:
50
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o5
two-directional hunting switch, a group of lines: .~ - -




