SOnonTTYIn 19
r ;’ £ofue ey
i‘i.f 14 ! et Lol [
A SR S S Ay
ot e
el g

FOTOR, TUTFTRIER AWD ALLOTTER

[P, i T ey e et ttar et it e

An cxplanation of the above circuilry is covered under the
following headings:
1. GENERAL,

s

2. FACITITY SCHEDULE,

Do UTLING CGIRCULT ORFRATICN,

3,% Linefiander and Ailcttern
3.2 Discrimircatring Selector
0]

RATLONAL DETATLS - TIWNEFINDEHR AND ALLOTTER,

4,17 Seizure of a Pree Linctinder
4,2 Allohter "3Step-On” Ciroulb
4,3 Release of Linefinder

5. PERATIONAL DETATLS — DTACRTMINATING SELUCTOR

5.1 Parent Fxchange -~ TAY 13,

5.1.1 Pre-dialling Stage.
() Free Junction Fouvnd
(t) ALl Junctions Busy
5.71.2 Dialling the FLT%U Digit to Aubtouatic Parenk
(a) Free Junction
(b) All Junctions DBusy
5.7.3% Local Call.
{(a) Free Junction
(b) Free Final Selector Tound
{(¢) TFinal Selectors Rusy

(4) Junctions Busy
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.7 4 Revertive Call,

(a2
()

Pree Hevertive Roiuy selb

£1) Rewvertive Relay Debts Ihisy

5.1.5 Dialling Barred or Srare Digite,

5.1.6 THelecase,

(a)

(b)
()
(a)

58

Calling Party Release from a Succesalul Call
( hutomatic Tareni)

Calling Party Releazze of Unsuccessful Call
Called Party Relecse

Torced Relosge

Parent Exchange = Manun'® Zoard,

2
5.2.% Pre-dialling.
5.

2.2 Dialling the First Digit.

(a)
(b
(e)

Junction Call

Free Junction Found

AY1 Junctions Busy

5.2+3 TLocal Call.
5.2

A Revertive Call,

5.2.5 Releagse,

(a) Local Call

(b)

Dial "O" Call (Manual Hold).

5.3 Busying.

G, CIRCUIT D

516G NOTES.
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1. GENERAL.

S —

1.1 The diagrsm shows the cirvecuilt arrangzment of the sgulpuent
used for the Tiscriminating Jelector, Lin=finder and Allotter
cireuits of a wulti-party linz unit UAT M, Z, 13RM. Six
Discriminating Selector and Linefinder circuits ave assoclated
with one Allotter ¢ircult.

1.2 The dizgram should be considered iz conjunciion with the
following diagrams:

(a) NP0 31697 Subseribers Tiine Circult

(b) N7ZPO 31693 Final Selector for Multi-party lines

{¢) GBW 13770 Fevertive Call Relay Sets for 2 and 5
Party Lines

(i) As applicable; Junction Relay Sets,
1.3 TFor the sake of convenience and clarity of description, the
Linefinder and Allotter cirvcuits will be described separately
from the Discriminating Selector circult.

2. FACILITY SCHEDULE.

2.7 ILinefingder and Allogtter,

2.7.1 TFinding the calling line and connection to the associated
Disceriminating Belector.

2.1.2 FEarly ssizure of the Diacriminating Selector by the
Allotter whilst Linefinder search is in progress in order to
reduce the risk of premature dialling.

2.1.3 Pre-selection of a free Linefinder by the Allotter circuit.
2.7.4 Prevention of Allotter search when all Linefinders are busy.

2.1.5 Congestion metering when all Linefinders are busy.

2.1.6 Automatic Dusying when the assoclated Discriminating
Selector fails to restore.

2.2 Discrimpinatine Selector.

2.2.70 Access Lo ~

(a) ZLoecal M unit subscribers by dialling a distinctive
digit (usually '5');

(b) parent automatic or manual calls by dialling digits
corresponding to those used at the associated parent;
and

(c) revertive calls by dialling '99', followed by the
digit corresponding to the party reguired

2.2,2 Seizure of a junction to the automatic Parent exchange
followed by the transmission of dial tone to tne calling party.

2.2.% Discrimination of the first digit dialled in order to
distinguish between junction and loonl calls,

2.2.4 Repetition of further dialled digits over the Junction
when working to an automatic Parent.



- . . r~ S P T o FT I FLIT IR ,
Z2,2.% RAeleasce of the Juasction and selzuave of o Final Deleclbeox

or revertive relay seb on locel c¢alls.
2.72.6 Suﬁ?ﬂu11‘a of juncition search until Lhe firvst Jdiglt hog
been alalloed when worlking dirceliy Lo 2 Meousl exchsnue.

] JUERTI S T . P - B T T
2.2.7 Congestion metering and trymsmiszicn of overflow lone

when either all junctieons, or all local outlebtz fo final
seleclors or revertive relay sels are cupgezed.

2.2.8 Transmission of N.U. tone tae the calling pavby when a
barred or spare dizit is dialled.

2.2.9 A& transformer type travsmission bridse.

2.2.10 Application of 'forced rolease' (under time pulse
control) if the selccotor is h=ld

(8) to a vermanent loen (P3)
(b) on overflow toame (all oublets erngaged), or
{c¢) on H.U. tone.

2.2.11 TFirat perty release, excepbing on c¢alls te a Parent Marual
exchanpge which sre subject to "Manual Hold" by the operator.

2.2.12 Auntonatic busying of the azzlector if -

(a) The selector fails to restore due to a mechanical
defect, or

E
]
it

(b) The battery supply is disconnected (i.e., fuse blown).

B OUTLINE CIRCUIT OPERATION.

3.1 Linefinder and Allotter,

%2.1.1 Earth on the "Allotter 3tari" lead from the subscribers
line circuit encrgises the Allotter confroel circuit and causes a
Linefinder to scarch for and selse the calling linc, switching it
through to the associated Discriminating 3elector and returning
Dial Tone bo the caller,

3.1.2 The Allotter is recleascd when $the calling line is seilzed
by the Linefinder, and release is &GQOWDJ“iLd by avtcmatilc
movement of the wipers, thereby causing pre-selection of the
next disengaged link.

‘E"!
"3
v

3.1,%2 TIf a subgeriber attempts to make a call whea all links
busy, @ selector congestion meter is cperated by the allotter
control circult, The gllotter then seizos the Tirst link to
become free. !

.2 Discriminating Selector.
PRSI 2

3,217 Nhen the linefinder selecto the calling linc, relays A
i ] % [X

and B opsrate, The uniselector (NSFS) drives and selects a
free O/G Junection. The calling sabseribar hears dial tone

from the junction in the casc of an automatic parent wnd from
the discriminating selector in the case of a monuial parent.

NuPO %1692, 3ucet '+, Issue 1



e aglector noves fo an
; Lo operate an overllow
she enller, howsver, 2o

2.2 (If 811 junctions ape
"all Junctions husy” pusiving :
meter, Pial wone is aLilh cobuomn

the csller may oniy reculze o loeni csll. )
F.2.5 The subseriber dinls, and ihe disceininating uniselector
(DR2%) steps u,uO?d1QFlV Fhen dlalline (of st dgimity is
comnleted, an asppropriate dincrim1hauinw relay i ensrgised.

I 3 I =

3.2.4 Hhould & Jjunction c2il be reguired when all the junctions
are busy, the dial Jing of the 1ot digit w11 caume overflow tone
%o De returned to the caller and the junction overflow meter to
be operutbed,

5.2.5 BShould a diglt corresponding to tha pavent exchenge

accens be dislled for the st disms t, Lthe DI wnigsclector remains
on the oaxtlet zmelected. Tre calling subscriber is comnected
to the /G junction relay cet.

%.2.6 {hould a 6lhit corresponding to a revertive csll be
dialled lor the st digit, the D3 uwniselector drives to the
appropriaste bank termlnal and the calling subscriber is
connected to the revertive R/S.

3.2.7 Bhould a digit correspondiag to a loeal call be diallied
for the 1st digit, the DS unise leclor drives to the approprlatve
bank terminals snd the ecalling =subscriber is connected to the
local final selectior.

5.2.8 Should all the fiunsl selectors be busy, the selector
switceh wipers move to an "all final selectors busy” nosition.
Overflow tone is then returned to the c¢aller and the final
sclector overflow meter operated.

3.2.9 Should a diglt corresponding to a spare level be
dialled for She st digitv, N.U. tone is extended.

3.2.10 Proviasion 1is made for 'forcsd release' when uwnallotted
levels are dialled; on incomnleted Jjunction calls, local calls
and revertive calls, as well as calling sub not relsase,

4.2.77 If the 13M unit is dependent on a Parent Kanual Exchange
inctead of a UAY 13, position '0' (the "home" 'position) of the
235 switceh 1s used 18 a duwny Junction pesition to sus wand
novemant of the switch wipers until the first digit iz dialled,
This 15 to prevent UNNecessary calling of the opcrator during
local calls,

4, OPERATIONAL DEFAILG — LINEFINDER AND ALLOTTER

4,1 Selizure of a Free Tinefinder, The Allotter c¢ircuit is seo
arranged that the Allolver wipers are normally standing cn
contacts asscciated with o free linefinder.

Relay BT operating to the earth extended on the common sllotter
start lLcad Irom Lbhe subseriber line circult:

B has no useful function at thiz stage
Sie operates relay DK to carth st contact KF2 (Pig. 1),

and the R4 resistance hattery (Mg. 1) via wiper AL,
TJ springs 7-5, contact KF2, wiper DRS (home pou:qun),
contact KAR, W"“or D33 (hone position) and contact KAS,

NZFQ 31642, Sheet 5, Issue 1
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SN propares i oprraboe ofreuth dor veloy
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DE_overat ing,

Rel

Nine

151 perabes DR (siow-be opornio) to eurth at contuct
} .

e P N e O T 3
o {? iy .if: L4 /[ ,J Voidl \‘;01_':_ (AR P 4

IR cncrating at the end of its siow-operate perlod;

e

lay

i erxtends ecvhh wig FET, wiper 4L2 and the LT 4m cprings
Lo energpise LF switch mapnet, covsing the LF switch
wipers uwo roltate.

DR2 prepares the testing cireult (rolay WK).

IRE provides an alteraative hold cizceult Ter reloy DX
arainst the release of reloy 3T,

DR#4 prepares an operate ¢irouit for relay EF (Fig. 1).

DRY energises snd holds the AL switceh MEEnd >t

RS cxtends the RT resistunce carth via wiper ALY and
winzding 2-1 of frans .Lnnpr "R (Pig. 1) to operate
reloy & in the seloctor circuit, cuusing it to
operate relay P (ace ﬁAr. 5. 1. 1;, Contact B
prevares a Holdlng circuit for relay EIF.

The linefirder (IF) awitch winers now rotate
until the contacts assocliated with the calliug
line are reached,

o

TE_cperating on its a<b winding to the marking battery on

the P bank contact of the calling line,

FE1 disconnects the LIF switech magnet circuit, completes
a hold circult for »glay FH on it d-e winding to
earth at contact DR1T and wsxtends earth at conbact DR
€ia congact DR4 and wiper AL Lo operate relay KF

Mg, ).

FRZ substitutes contzct DR,

elay EF (Pig. 1) operating;

KF1 holds relay KF to eartk at contact KA3 via contact Bl

Kirz disconnects its earth fron relay DK and connects it
to the line circuit 2 wire, causing the operation of
relay K in the line circult and the consequent
removal of earth from the allelter start lead.
1t also short-cireuliis the a-b winding of relay FK,
leaving it to hold on the d-¢ winding.

KF?% disconnects the "fres linefinder” battery from the
gllotter T wire, so busying the linefinder and
further dloOOﬂnCCtlDF Pclug DR,

KFi4&) extoends the line wireg to relay A

KPS ) and the transmission Lridge.

KF& prepares operate circuit for relay TM, earth at 5¥5
to "Line Pulse Start.”

K®7 disconnects earth from the linefinder test Jjack LT 4],
preventing the insertion of a tink in the test jack
from sStopping the IF switeh and disconaccting the call,

Relay ST releasing, due to the rewoval of the earth from the

allottoeor gstart lead.
ST )
472 ) See par. 4.2.1 {(a8) balow,
ST3 )
NZPO 31692, Zheet &, Issue 1



Relay DK releasing;

DKA disconnects reloy DA,

Relay DR releasing ab the end ol its slow-release period;

R releases relay FK and leaves KF holding to earth
at contact KA% via contacts BT and KP1.

DR2 disconnects the linc testing cirecuis.

DR2& )

DR4 )} have no useful function at this stage.

DRS leaves the AL switch magnet energised to earth

at contact TFEZ2.

Relay FK releasing;

FEA hazs no useful function at this stage.

FK2 disconnaclts earth from the AL switch magnet circult,
causing the AL switch wipers to take one step
{see par. 4.2 below).
The call is now switched through to the Discriminating
Selector cireuit, and the Lineflinder and Allotter
circuit takes no further part in the call,

4.2 Allotter "Step-on"” Circuit. It will be noted that the DK

lead i1s c¢ommon To all Linefilnder clrcuitls. ¥hen a Linefinder

and associated Discriminating Belector are unengaged, relay KF

ig normal and earth is exbtended to the common DK lead by contact EKFZ.
There will, therefore, always be an earth on this lead as long as a
free linefinder remains.

4,2.7 There are two conditions for Allotter "Step-Ou",

(a) "Step-0n" when relay 3T is not operated. This

follows from par. 4.1 above. Jelay FK releasing
enables the Allotter (AL) Switch wipers to move one
step when contact FK2 breaks, If the Linefinder

connected to the AL switch contacts on which the
wipers are now standing is free, no further action
takes place until the next call,. Irf, however,
the Linefinder is busy and a free Linefinder
remains, earth is extended from the common DK
lead via contact K¥3 of the busy Linefinder,

wiper AL1, contact ST?1 and the AL dm springs

to the AL switch magnet, causing the AL switch
wipers to step. The Aljotter wipers continue

to step in this manner until the contacts
associated with a free Linefinder are reached.
Relay KF of the free Tinefinder being unoperated,
earth will not be extended to the AL switch magnet
and consequently the Allotter wipers will come to
rest on the contacts associated with the free
linefinder. No further action takes place until
the next call.

NZP0 %1692, Sheet 7, Issue 1



(1)

Relay K o

”Sﬁﬁn On when reloy ST b oneratod,
chould a call be orgivnzoed Cirectly {ollowine
a1rﬁnlei one, rolay & soerated when ro7*x: FE

roleagsen ags described Ir this enos, the

ethod of hunting for o free Zinefinder g diflervent.

uvnbdct FK2 presking causss the AL switeh wipers to

move one r“00§ az hoeforo, Ti the Livefinder
aasoc'?tﬂd with the cortaets on which the winers

are now standing is frec, the call proceeds asn

tn opar. 4.7, [* howevoer, the linefinder is Tusy

and a free linefinder remaina, earth from the

common DR lead 1s extended via conbuacts S5T5, DT

and 571 and the AL dm svriags to the AL switch

ragmet, causing the wincuvs to rotste. Yhen &

froe Iingfinder i rsached B4 resistonce bLatlery

is extended via contact KL, wiper 153, convact KAZ2,
wiper DRS%, contact XKF3, wiper AL1T and contacu 5T2

to operate relay DR to carth on the common DK lead.

nerating gquickly,

KA

cubts the Allotter drive circuld and operates

relay DR. The c¢sll then proceeds as in par. 4.7
above. If all linefiunders sre busy when contact
PK2 breaks, the wipess move one step and renxain
there until a linefinder beceomesz free, When

this occurs, the Allotter wipers will at once
move to the free Linefinder centacts as in

(a) above. Should a call be originated when

all Linefinders are busy, contact 3T1 operating
extends the AL awiteh magnet batbery via the AL dm
springs and contacts DET and 2JR% to operate the
Selector Congestion Weter, which Jlocks via its
own contact. If » Line LLﬁdO” now becomes Iree,
the Allotbter wipers sten to the free Linefinder
contacts as in (b} and the meter is releassd.

It will he noted that the Selector Congestion
NMeter can only be operated once in any "all busy"
neriod.

4.% Release of Linafinder. At the end of a2 call, the

M.seriminating seiector 1s releassd and contact B1 breaking

ganses rel

ay K to release.

Relay KF releasing;

K1
- KF2

further disconnects the holding circuit of relay KF.
disconnects the earth from the Line circuit PL wire,
releasing K in the Subscribers Line circuit, and
also reconnects earth to the cowmon DK lead.
re-connects bustery to the T lead (assuming the
selector to have restored correctly, see par. 5.7.6

(a)).

disconnect the line wires.

disconnects T relay from "PMime Pulse Start® or "lold".
re-connects earth to tho LY switch test jack. :

The circuit is now ready for snother call. It will be seen that

the Linefi

nder is of the non-boaing type, and awaits the next call -

with the wipers resting in the pesition in which they were last used.
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5. OPERATTIONAL DETATILS —- DNESORTIIFATING SELECTOR,

5.1 Parent Bxchenge -~ UARY 14,

5.1.1 Pre-Dialling Stage

Relay A oneratas to earth sutended along the negative line wire
from the Linefinder circuit (see par. 4.1);

A1 operates relay B
AP prepares the outigoing loop

Relay B operating;

B4 connects earth at KA3
B2 breaks the DI switeh homing circuit and prepares
the leocal call "step-on" circuidb.
B3 prepares circuit for Junction Owverflow Meter.
B4 extends earth via wiper D34 on the home contact
ta operate relay CIi on its d-e winding.
BS5 maintains the connection of the R4 resistance battery

orn the T wire in case the linsfinder and‘dllotter
circuit should =till be in operation when the IS
switeh wipers move.

B prepares bthe relay KD testing circuit.

Relay CD operating:

CD1 prepares the testing circuit and energises the DS
switeh magnet via contacts K4 and KD1 and the DS dm
springs, causing the DS switch wipers to rotate.

Ch2 disconnects the overflow tone circuit and prepares
the dial tone circuit.

CD3 has no useful function at this stage.

Co4 prepares the DR switch magnet pulsing circuit.

G5 no useful function at this stage,

CD6 further prepares the testing circunit.

CD7 breaks the D5 switch local call "Step-On" circuit.

Relays operated at this stage are - XF, A, B and CD. The
selector (DS) switch wipers now rotate until (a) a free junction
is reached, or (b) the all junctions busy position (No. 7) is
reached,

(a) Pree Junction Fouznd.

When the DS switch wipers reach the bank contacts
correspending to a free junction;

Relay KD operates on both windings in series to battery extended

from the junction relay set P wire via wiper DS6 and contacts NU4
and B6.

KD1 gwitches relay K in series with the DS switch magnet,
thereby operating relay K and preventing further
operation of the switch magnet.

NZP0O 31692, Sheet 9, Issue 1
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Relay K onerating

KA no useful function abt Lhins stage,

K2 propares an Aadditicn=l holding circult for relsy KF
against the operation of ocomboet KAS.

K3 further disconnechs the D2 switch "3tep-On" and
hoaing civeuits.

Ei prepares Lo hold relay K to an earth rebturned on

the junction velsy sot P owire, and zshort clirouiis
relay KD causing it to reloase slowly.

K5 exbends eartnh at contacht B4 via wiper DR?3 on the
home contact to opervate rejay KA,

K6)

&) extend the oubpoing line loop to the Junction

K7} relay set.

K8 apare.

Relsy KA overating,

KA prepares hold cirecuit for relay SW.

EAZ has no useful functicn st this stage.

KA% leaves relay KP* dependent upon earth at contact K2.
EAL prepares the pulsing circuit for the DR switch magnet.
KAS has no useful function at this stage,

KAG holds relay KA to earth at contact BY.

KA has no useful function at this stage.

Relay XD reloasing at the end of its slow relesase period;

D1 has no vaoeful funetion at this stége.

Dial tone is returned from the parent UiY and the circult is now
ready to receive the first dialled dipgit. ¥ith a free Jjunctlon
found, the relays cperated are - XF, A, B, €D, K and KA.

{b) A1) junctions Busy.

The selechor wipers pass over the busy junction contacts,
and when position 7 is reached relay KD is energised Dby
the RS and R6 resistance battery connected thereto.

The selector swibch then ceases $o hunt and relays K

and KA operate as in (&). As there is of course no
junction connected in position 7, contacts Kb and K7
have no useful function at this stage. Contact KAY
returns dial tone t¢ the caller via wiper D37 and
contact D2, and KA? prepares the time pulse release
circuit.

5.1.2 Dialling the First Digit to Aulcmatic Parent.

{(a) Free Junction.

On hearing dial tone, the caller proceeds to dial the
first digit.
Relays operated at this stage - KF, A, B, CD, K and K4,

Relay A responding bo the bresking and making of the dial springs;

A7 repeats the pulses to the DR swilbch wmagnet in series
with the low resistance a-b winding of relay CD.
A2 repeats the pulses over the junction loop.

mhe DR seriteh wipers step to the contacts corresponding to the
dipit dialled.

TTFTIY T e 0yy [ e e T 1 I ORI |



Wiper DR4 moviane frown bhe howe position dnuses the Zipgh resistance
d-¢ winding of relay CD Lo be disepunected, and when the pulse
train ends, relay CD is nmel

I

£ 55, At thiz end of the pulse train,

Relay A holds To the subscriber's leop on the line wires,

e o

A4 hotds relay B ehich being slow tce reiease held
during dialling.
AZ holds the junction connectlon.

Relay C relecansing at the end of its slow release period;

GD1 leaves relay K denendent upoen the earth from
the Junction relay sef,

cD2 has no usefunl furctien at this stage.

CD% extends earth at contact B4 (via wiper DR?) to operate
rolay SV {(for straonping detslls, see Diagram Note 2).

Ch4 breaks the DR switch maprebt nulsing circuit.

CDS has no useful function at this stage.

Cho further disconnects the testing cirecuit.

CD7 has no uwaeful functien at this stage.

Relay SW cpsrating

SW1 has no useful function at this stage.

SWE%

& posilive and negative wires extended to the junction
SWA) relay zet by-passing TR1; releascs relay A,

SW4 provides advance lorwara loon to Jjunction relay set.
SWS provides alternative holding earth for relay KF.

36 provides holding earth for relay 8% dependent

on contact KA?T.

Relay A Teleasing;

A7 releases relay B.
A2 has no useful function at this stage.

Relay B releasing;

B1 disconnects K2 earth from relay KF; relay KF is
now dependent on contact SW5 earth.

B2)

&) have no useful function at this stage.

B3)

B4 disconnects relay KA,

B5 has no uwseful function at this stage.

B6 disconnscts relay K holding cireuit; connects

earth from the junction P wire holding reclay SW
independent of contact KAY,

Relay X releasing;

K1 has no useful function at this stage.

K2 leaves relay KF dependent on earth at contact KA3,
K3)

K4 )

&) have no useful function at this stage.

K5)

Ko

& disconnects SW4 short circuit from the Junction

K?7) relay set.
K3 spare.
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Relay B4 relodsings,

KA disconnects weloy 20 melo aironi (5% holds on
ite d-e winding Lo «a0th in Jupction relay sebh),

B AF’T\} ’

hﬂﬁﬁ

A4 )

KAS) have no useful functbizs ot this sbage.

LAG)

Lr’)
Further diallad digilbts from the aubperibers loop sre extended
to the C/G Jjunciion relay cel and Lhence fo %ze paﬁeﬂt exehunge

Relays operated al this stage KF and BW,

(b) ALl Junctions Busy.

On hearing disl tone, the caller proceeds to dial the
first digit. Relays operated at this stage - KIF,
A, B, CD, XD, K and KA.

Qalay A responding to the breaking and making of the dial spriugs

A repeats the pulses to the DR switch magnet in series
with the low resistance a-b winding of relay CD.
AD has no function at this stage.
The TR switeh wipers step to the contacts corresponding to the

digit dialled.

Wiper TR4 nmoving from the home position causes the higa reaiatance
d-e winding of relay CD to be dizoonanected, and when the puls

train ondn, relay CD is released. At the end of the pulse train;

Relavy A holds to the subscriber's locop on the line wires;

A4 holds relay B which “eing slow to relesse held
during dislling.
AZ has no function at this stapge.

Relay CD releasing at the end of its slow-release period;

con releases relays KD aad X.

coz connects Overflow busy tone to TR1 via wipers D57
in position 7.

CD3 has no function at thnis stage (note that carth at

contact KA2 short-circuits R11 battery via wiper D33
in position 7, preveating relay OSW ooedatnnw)

Ch4 breaks the DR swibch magnet pulsing circuit.
CD5 has no useful function at this stage.

N]S) further disconnects relay KD,

CDY has no useful function at this stage.

Relay TI will operate to contact SWH earth via contact KF6 (see
under par. 5.1.6 (4) 'Forced Release'), The junction overflow
meter cperates Lo earth at conbact 8%6 via wiper I3, contacts B3,
K1, NUO7 and wiper D38 in position 7.

The-caller hears overflow busy tone.

Relays operated at this stage - ¥, A, B, KD, K and KAi.
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2-1-2 Ipcal Call.

(a)

Free Junction.

The subscriber hears dial tone and dials the first
digit corresponding to the local number.

At the end of the first digit pulses, the relays
operated are - K¥, A, B, CD (slow-releasing), K and XA
and wipers D84, 5 and 6 are on a free junction.

At the finish of CDl slow-relesse period;

Relay CD releasing;

CD1

Cn2
CD3

CI4
cD5
CcDée
co7

leaves relay & dependent upon the earth

from the Junction relay set,

has no useful function at this stage,

extends earth at contact B4 to operate relay LC
over wiper DR2 (for details of strappings, aee
Diagram Note 2).

breaks the DR switch magnet npulsing circuit.

has no useful functlion at this stage.

further disconnects the testing circuit.
prepares operating circuit for DS switch magnet.

Helay 1.C operating;

161
G2
IC3
T4
1C5
1C6
1C7
108

prepares holding circuit for relay LC.

prepares DS switch magnet drive,

prepares relay 3W operate circuit.

has no useful function at this stage.

provides alternative holding earth for relay KF.
prepares circuit for relay CD.

spare.

disconnects .and releases relay K.

Relay K releasing;

K1
K2

K3
X4

K5
K6)

x5}
K8

has no useful function at this stage.

disconnects earth and leaves relay KF dependent

en contact LCH earth.

completes drive for DS switch magnet to earth at
contact B4, via wiper DR4 in pesition 5, wiper D32
in position O-7/, and contacts LC2, CDY and B2,

has no useful function at this stage.

provides alternative circuit for relay IC.

disconnects TR4-7 from wipers DS4 and DSS5,

spare.

The DS switch wipers rotate until they leave position 7, when the
magnet circuit is broken at wiper DbS2. Then relay CD operates
from earth at contact B4 via wipers DR4, DS2 in position 8,
contacts RC2 and ICo.

Relay CD operates;

Ch1

prepares the testing circuit and energises the DS
switch magnet via contacts K4 and KD1 and the DS dm
springs, causing the DS switch wipers to rotate (if
first outlet busy).
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Relay G0 operates; (Cont'd)

Ch2 has no useful functlon at this stage.

Chna provides holding eartil from contact B4,
Ghe has no useful ferntion at tais stage.

CNS provides alternative cilreult for relay LC,

and further preperes the operate clreunit
for relay SW.
hiies further prewnares the testing civcuit.
Ny breaks the DS homiap circuilt.

The selector (D5) switch wipers now rotate umtil a free local
final ssleckor is reached, or the all fincls busy position
{No, ﬂﬁ) is weached.

Relayn operated at this stags are - KF, A, B, CDI, KA and IC.

(v) PFree Final Selector Found.

When the DS switch wipera reach the bank contacts
corresponding to a free final selector;

Relay KD operateg on both windings in series to
battery extended from the rinal selector P wire
via wiper DS6 and contacts NU4 and B6,

j A switches relay ¥ in series with the DI switch
magnety therehy owordu ing ralay K and preventing
further operation of the switch magnet.

Relay ¥ operating;

A1 has no ugeful function at this stapge.
X2 provides a further hold eircuit for relay KF.
K3 further disconnects the 35 "homing" circuit.
K has no useful furnction at this stage,
X5 extends earth at contact B4 via wiper DR3 in

position No. 5, contact CD5, LC3 rectifier MR3
to operate relay 8% Lo K11 battery; holds
relay LC via diode D2 and LC1.

K6 )

&) extends a loop to the selected final selector.
X7)

K8 spare,

Relay 89 operating;

5W1 has no useful function at this stage.

S942) :

& ) positive and negative wires extended to final
S#3)  selector, by-passing TR1; releases relay A,

BWL provides advance forward loop to final selector.
SW5 provides alternative holding earth for relay XF.
BV provides earth for relay SW, dependent on contact KA1,

Relay A releasing;

£ relcases relay B,
A2 has no useful function at this stage.
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Relay B relcansiagg

ameiwd
B dicconnects {2 cartl from relay EFy  relay KF
is now dependent on cmnbact ”H) carth,
B2 prepares Yhoming™ circuit Tor I3 magnet.
133 prepares "homipg® eircuit for DR maznut
D4 disconnects velaysg A, CD and LOC.
B5 has ne useful function at this atage.
Pe dlsconnects relay KD operate circuitb;

connoects earth Tyrom Ghe final selector P wire
holding relay SW independent of conbact KAY.

oy,
L

elay TC releasing, performa no nsaful function at this stege.

-t

{

telay KD releasing ,(due to earth on P from Final Selector and/or
o dis);

{

K1 has no useful function at this stage.

Kelay KA releasing;

KA disconnects relay 5% hold circuit (SW holds on its
d-e¢ winding to earth in final selector.
KAZ)
433
%igg have no useful function at this stage.
2
Kib further discomnects holding circuit.
KATD has no useful function at this stage.

Relay CD relessing;

cDA releases relay K.

Ch2)

CDh%) have no useful function at this stage.
CD&%

CD5

CD6 fuarther discomnnects the testing circuilt.
chne has no useful function at, this stage.

Relay X releasing;

E1 has no useful fulctlon at this stage.
K? £l " " n 1} "
K3 prepares DS switch magnet "homing" circuit.
B4 has no useful function at this stage.
K5 Tt rl " 1t " "t t
KG) -
&) disconnects the SW4 short circuit from wipers
K?7) 0S4 and DSS5.
K8 spare.

Farther dialled digits from the subscriber's loop go over the
positive and nepative wires to the selected final selactor,
Reldys. operated at this stage - KF and SV,

{e) Final Selectors Busy

Assume the subscriber has dialled the ‘st digld
corresponding to the local number, the DS switch
wipers have rotated to position 7, relay CD has
onerated and the D3 switch wipers are hunting
for a final selector,



(¢)

¥inal Selectors Busy (Coutid)

Helays operatoed ob this e WHELOADS CD, EAL, A
and L0, o5 q'ltv“ 1AL fepe Lo contact Cn“

parth wia contecls s T, :

Jince there are no s agvers freo, the N5
selector switehn sloens to poaltion M ('all finals busy

nosition).

Relay XD ﬁﬁe“ﬁiﬂﬁ on bobth windings in series o AB/RG battery
via wirper DSHoanda ococntacts NUS and Do,

EB switcehes relay B oin sordies with the DS switch
mapaset  thareby copevatiag relay K and nrevaeniing
further operation of the switch mngnet.

Relay K oeeratings
¥ ocmpletes Final ector Overflow MHeter circult
o

K2
K5
K.
Ko

K6)
)

K7)

K&

Relay TM
under

will operate to contact SWH
"foreced rele"“e‘)
operated {and remains operated until

wipors of DR in pesitvion 5,
d wineres D38 in pos sibion M,
a furtrcr h<Ld cireult for relay EF,

Yo
at earth on 56, vis

contncots BA, NP’ a1
provides

further disconnects “he U3 "noming” circuit.
has no pgeful function &t this stage. _
has no ugeful function at this stapge; (Wote taat

garth st coantact EAZ
wiper D53 in position
pperating).

short-circuits R11 batlery via
¥ preventing relay 5V

have no useful functicn at this stage

spare.
earth via contact YRS (see

Gelector Overflow Meter has
the subscriber hangs up).

The Final

The caller hears overflow busy tonc via D87 wiper in position 14,
KA7 and TUZ2 contacts.

Helays opevated at this stage - KIF,

(d)

A, B, CD, X, XA and KD.

dqunctiong Buav.

The subseriber heare diszl tone and dials the 1st digit
corresponding to the leoal number. A the end of the

1et digit pulses, the relays operated are -~ XF, A, B,
Ch (slow-releasing), KD, X and K4a, and wipers LS4,

Relay OB relsasing;

CD1
¢n2
Ch>%

Cbd

GRS

Cos
on7

5 and 6 are on the "all junctions bzsy" nosition,
At the finish of CD slow-Telease period;
releases relays KD and K.
hag no ugseful function at this stage
extends earth at conbtact B4 teo opsrate relay LC
over wiper DR2 (for dotails of ctrapping, sce

Diagram Note 2).

breaks the D awiltoh magnet pulsing circult.
has no useful function e this stage.
further disconnects relay KD.

has no useful funetion ot this stage.
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Helay 1O operabting;

e preparcs holding circuit.

LC2 prepares DI swilch macnet drive.

LC3 prepares relay 5% cperabte circult.

LC4 no usecful function ot this stages.

T.CS proevides alternative holding earth for relay KF.
IC6 preparaes circuit for relay CI.

LOY spare.

LC3 no ueseful function at this stage.

Relay KD releasing;

XD no useful function at this stage.

Relay K releasing:

KA has no useful function at this stage.

K2 disconnects earth and leaves relay KF
dependent on contact LCYH earth,

K3 completes drive for DS swiltch magneb to earth

at contact B4, via wiper DR4 in position 5, wiper D32
in position ?, and contacts LCZ2, CD?7 and BZ.

K4 has no useful function at thkis stage.

K5 completes holding circuit for relay LC to
contact Bi earth.

K& disconnects TR 4-7 from wipers DS54 and DS5.

KI? . " n n n 1r 11 Li} i

K& spare.

The D3 switch wipers rotate frowm positon 7 to position 8, where
the magnet ¢ircuit is broken at wiper DSZ. Then relay CD
operates from earth at B4 via wipers DR4, D32, contacts RC2

and TJ 6.

Relay CD operates and the circuit functlons ag explained in
par. 5.7.3 (&) {Free Junctien.)

5.1.4 Revertive Call. The subscriber hears dial tone and dials
the first digit corresponding to the loecsl revertive number. A
the end of the 1st diglt pulses, the relays operated are - KF, A,
B, CD (slow-releasing), (KD if U3 wipers in "all junchions busy"
position 7}, K, KA ani wipers D84, 5 and & on a free junction

{or in position 7).

At the finish of CD slow-release period;

Relay CD releasing;

CDh1 leaves relay K devendent upen the earth from the
Junction relay set (or releases relay KD and K in
"all junctions busy' position).

CD2 has no useful function at this stage.

CD3 extends earth at contact B4 to operate relay RC
over its a-b winding via DRZ2 (for details of
strapping see Diagram Note 2); and relay LC via DR2
and diode D%,

Cha breaks the DR switch magnet pulsing circuit.

CD5 has no useful function at this stage.

CDh6 further disconncets the testing circuit (and relay KD
if in "all Jjunctions busy" position).

CDh7? prepares operating circuit for DS switch magpet

(or has no useful function if wipers in "all junctions
busy"” position).
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Relay 1.0 operating;

RTINS prepares bolding clrouiy.

Lo2 prepares D3 switelh magnet dyive in DE wiper
positions O-7,

G35 prepares relay 5% operate clreuit.

LC4 hag no usetful furction 8t Lils stage

LCYH provides alternative holding earth for relay KE.

GG prepares cireult for relay Ch.

LG SPATEe.

1.C8H disconnects and releases relay X {or, has no ugeful

funecbion if wipers in "all Jurnctions busy” position).

Relay w0 operating;

RC prepares holding circuib,

RC2 prepares b3 swiben wapmet drive in DY wiper position 8.

RC% prepares DS switceh vsznet drive in DT wiper positions
Guti,

RC4H)

& )  have no useful funetion st this stage.

RCYS

106 provides alternative circuit.

RC provides alternative holding earth feor relay KF.

RCB has no useful function at this stage

Relay K relesuasing;

K1 has no useful function at this stape.

Ko disconnects earth and leaves relay K¥ dependent
on earths on contacts LCS and RC7Y.
K3 completes drive for D3 switch magnet to earth av

contact B4, via wipcer DR4 in position 1, wiper D32
in position O-Y, and contacts LC2, CD7 and B2.

K4 has no useful furnction at this stage.

KS) provides holding civeuit for relay ILC and RC.

X6

&) disconneccts TR4-7 from wipers DS4 and DS5.

R7)

KB spare.
The DS switch wipers rotate until they leave position 7, wher the
magnet circuit is broken at wiper DS2. In position 8, the Do
switeh magnet receives a drive from con tdct B4 earth, wipers IDR4
in position 1, wipers D32 in position 8, contacts RC2, LC2, CDY,
B2 and K3 to drive the D5 winers to p0q1t10n q, Tn Do~1t10p 3,

the D3 gwitch magnet receives a drive from contact B4 earth,
wipers DR4 in position 1, wipers D32 in p051t10n 9, contacus R32%,
RC2, LC2, CD?, B2, and K5 to step the D3 wipers to n051t10n 5.
Then rﬂlav co operatoq from ecarth at contact B4 via wipers DR4,
D2 and contacts LC6.

Relay CD operates;

co1 prepares the testing circult and energises the D3
switch magnet via conbacts K% and KD and the DS dm
springs, causing the DS switch wipers to rotate (if
the first revertive relay scbt is busy).

Ch2 has no useful function at this stage.

GD3 provides holding earth from contact B4,

CD4 has no useful function at this stage.

CDS provides alternative ecircuit for relay LC and RC,

and further prepares the operale circuit foer relay S

- P T i L T W e a4 o A e



k]
4

o Lesting civeult.

Cha further preuwsres th
ings clreuin,

ooy brenks the 153 heom

The q&icarev (1D3) switeh wipers npow rotabs untiil (a) a Free
reveari iqe relay gel is reached, or (b)) fthe "all relay sets busy"
(Fo. 24) is reuched.

Relay 91erdtea #t this stege - €', A, B, CD, KA, LC and RC,

(a} Free Revertive Relay Set,

When the DS switch wipers reach the bank contacts
corresnonding to a free relay sel - '

Relsy KD Op@ruuho en bobh windings in series to battery
extended from the reloy seb P wire via wiper D36 and
contacts NU4 ana Bé. EDY switehszs relay K in series
with the D3 switch magnet, thereby operatling relay K
and preventing further operation of the switch magnet.

Relay ¥ operating:

K hag no useful function at this stage.

K2 provides a further hold circwit for relay KF.
K3 further disconnects the DS "honming" circuitb.
K4 has no useful function at this stage.

KB extends ecarth at contnet B4 via wiper DRS in

position No. 1, conlachts CD5, LLC3, rectifier MR3
to operate relay S5F to R11 battery.

X6)

P% exlends a lLoop to the selected revertive relay set.
7

K8 spare.

Relay S operating;

SWW) has no useful function a% this stage.

SH2

& g pesibive and wegative wires extended to the relay setb,
SH3 by~passing TR1; releases relay A.

SWY provides advance forward loop to revertive relay set.
SWe provides alternative holding earth for relay £F.

S¥%6 provides holding sarth for relay SW, dependent
on contact KAT,

Relay A releases;

A1 releases relay B.
A2 has no useful function at this stage.

Relay B releases;

B disconnects K2 earth from relay KF; relay KF
is now dependent on contact SW5 earth.

B2 prepares "homing" circult for DS magpnet.

B3 prepares "homing"” c¢ircult for DR magnet.

B4 disconnects relays KA, CD, 10 and RC.

B5 has no useful function at this stage.

Be disconnects relay KD operate circuit; connects

earth from the revertive relay set P wire holding
relay SW independent of contact KA1,

WM EACT0 Chast- 1O Taapes A



Relay

e e,

Aelay

3- i d L T R T el aven ween ] oae ee e b
((_f-_l_}f",‘ Lo eariy o oon o Trom vowertive rolny gob

KA disconuschs (3% holds
on ite

AP has no

"J n prI

s )J‘

'“42 has po ugseful lunction ot this chbage.

5465

{{!’ :’J “‘-. U}-J‘:‘ ‘i-‘ ‘J“ \JIJ-\v‘f\({\r’ l’l:'

KA7 hao ne uneful fuan

(_J T’f 1"'1["':1 L:,‘l;

At b, e 3

'R

Tt e - 4
;J.-‘\ raleases _E"EE]..r_ly’ [

have no useful funetion at this shape.

the tosting circult.

further disconnects
metion att this stage.

CuO7 has no useful

K releasing,

Relay

K1 has no us eful functien at this stage.
K;_‘;. ] 1 b1 [H LA 4] .
5 prepares D8 swilceh megnet "homing" circuilt.

L4 . g . . .
E%% have no useful fuanctlon at thls sUoEe.
KG)
&) disconnects TR 4~7 from wipers D34 and D35,
K7)
K& spare.

5L releasing;

Ralay

LC contects have no useful function at this stage.

RC releaging:

RC contacts have nc useful function at this staze.

Further dialled digits from the subscriber’s loop go over the

~oalt

Relays

ive and ne vaflve wires to the sclcected revertive relay set.
opardtcd “at this stage - KF and SW.

(p) ALl Revertive Relay Sets Buny.

Assume the subseriber hos dinlled the 1st 2!
corresponding to the local revertive rels: =¢% nuunber,
the DS %witch wipers have hunted for 3 rovertive relay
cat and have now stepped Lo positicon 10 ("all relay sebs
busy" DO“ithﬂ)
Relays operated nbt this astope - KV, E, B, ¢, KA, LC ﬁni RC.
D3 switeh magnet will continue st pl g to carth at CD

{0,

C [
via contacts K4, & D3 dm ountil poszition 24 is “quh“w-.
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Relay B0 OTPTLL““ onn bobth windinms in series to RH/REG battery
via wiper N66 nnd contacts KUY and TE,

DA switchies relay U in serles with the D3 switch
magnet, f%rvhu oncieabing: I(L“V K nnd preventing
further Op&ruil(i of {he switch maynet,

3 "'"\ 1r 13 r
Relay ¥ omervating
K1 complebes Revertive Overllow Meter civeult at earth

on S%5, via wipers of DR1 in position 1, contacts B3,
NU7 and wipers DGO in vosition 24.

K2 provides a further hold cireuilt for relay WE.

K3 ferther dizsconnects the DS "homing" cipecuit,

K4 has ne ugeful fuunciion at this uuhge

5 has no useful funcbion aib this stape (note That earih

at contact KA2 shory circuits R1? battery via wipecw D53
in position 14, preventing relay SW operating).

K&) _

&g have no useful function at this stags.
X7

X8 spare,

Relay T will operave to contact SW5 ecarth via contact FFPF6 (see
par. 5.1.6 (&) 'Forcei Relence’ ), The Revertive Overflow Meter
has operated (and remaing overated until the subscriber hangs up).
The caller hears overflow busy Lone,

Relays operated at this atage ~ KF, A, B, CD, K, X4, Kb, 1€ and RC,.

5.1.5 Dizlling Barred or Snare Dipdisg, On hearing dial tone,
the caller proceeds to dial the ‘st cigit. The DR switch wipers
step to the contaets corresponding to the diglt dialled. Relays
operated at this stage ~ KT, A, B, CD (slow-releasing) K, (KD ir
"all Jjunctions busy") and KA.

At the finish of CD slow-release period;

Relay CD releases;

o1 releases relay K (and Relay KD if "all junctions busy”).

cnz has no useful function ot this stage.

Ch3% extends earth at contact B4 to operate relay NU vis DRZ
(for details of strapping, see Diogram Hote 2),

Co4) '

Cos have no useful funetion at this stage.

Ch6

CD7

Relay NU oncrates;

NuU“1 provides holding cireuit to earth at contact B4
indenendent of wiper DRZ.
N2 gxtends NU tone to TR1.

NU3 rovides &lternative holding earth for relzsy KF.
NU4. opens P wire circuit.

NUS spare, :

NUG oncrating and holding earth for relay TH.

Ny has no useful function at this astase.

N8 spare.
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(b)

e
0

S

Thutomatic Parent

' el -
y 1
' is J?'
b -
! M

provided on oal

; SRR caepting toose to a monual
par, 5,2.95 (b)),

Calling Party relense Irom o Succassful Usll,

S
S
RAelays operated ab this shage and SW,

When the calling subzeriber hangs up, the loon
extendnd to the Jurceticon relasy seb by wipers D34
end DSH is removed, causing the earth on the

P wiper D56 to be discoanscted.

Relay SW releasing removes the napative and
positive wires from wip=2rs D4 and 5 and
reconnects bthe A relay to the wipers LET and 2.
Conbact 8W5 removes the holding earth for relay KF.

Contact SWO provides th2 sarth to drive the DI

o
iy

switeh magnet via DET wiper off normal and contact E3.
riied position (0 or 12), the
S35 drives the DS switch nagnet

Yhen DR drives to the
same c¢arth at contach

114

DS and B owlivers romn Lhe
cr B
11D operabe S0 coniwohn arid Woe (see par. 5.7 (&)
sleaco' ) Helavs 3o this stace - K¥, A BJHA and
- Then Ooiling (see Tinzl selecher circult)
£

and wipers to their noraul position (0), via wipers DR7

in position O or 12, wipers
and X%,

Cnce the XF relay releases, earth at contact KF2 is
placed on the coumon DY lead signifying that the
Linefinder and

associated Disciriminating Selector are

D31 of f norwal, contacts B2

fres. And whea wipers D33 reburn to normal, R4 batlhery
is regstored on the 'T' lead to the Allotter.

It will be noted that ualess both

switches ares in the

home position, the R4 registance battery will not be

extended to the T wire by wipers D35 and IR5.
proventys the seizure of the selec¢tor and lincfinder
by the allotter i{ the switches fail to restore.

Calling Party release of Tnsuvecessful Call.

It a caller fails to cxtend
overflow or WU tone is retorned.
Relays operated zt this stage - XP, A, B, X and NU

(=

This

a call past the selector,

When the handset is replsced, Telays A and R release.

Relays KA and KU relesss at contsct B4, followed bY
relay KF at contact Nij.
The two switeh magnets "home" as in 5.71.6 (a) above

Called Party Releasec.

Should the called perty restore first, (in the case

of” the

Final Selector being strapped for either parly

release) or 'forced release' takes place in the final

gselector,

revertive relay set ov Junction relay saet,

the discriminating selechor is released as below,
Relays operated at this stape - KT and SW.

Relay o
P wire by the release ol the final selector, reveriive

relay set or juschicn relzy set.

the

calling party's line circuit reverts to the

two

W releases when the carth is removed from the
Relay KIF resleases and
"home" as in (a) above. The
PG

switeh magnolbs

corat 1o,



(d) FPorced Neleaun.

Arrvangements are wade bo ralesze the cireuld by
time pulse when the Jollowing conditions have
lzsted tetween GO nud 260 secan:

(1) Selector seized, but no dialling has
taken place:
Contact ETE cveratod, ecarths tag "ant
of relay T (see par. 5.71.71).

(ii) Overflow tone is being returned:
Contact KI6 operated, sarths tag "a'
of relay Tt (ses par. 5.1.1 (b),
.13 (¢) and 5.1.4 (b)).

(iii) NU tone is being returned:
Contacts K¥O and WUG operated, earth tag "a'
of relay T (see par. 5.1.5).

The first time pulse to arrive on the start lead after
one of these conditions has boen set up, will operate
relay TM.

(Time pulse start pulses occur once every 198 secs.
approximately.)

Relay TM operating;

TMA enables relay TH to hold to the '"hold pulse’.
™2 completes the time pulse release circuit,

60 secs affter the operation of relay T, the release pulse (earth)
and relay B is short-circuited, cau51np it to release. The whole
gelector circuit then releases as in par, 5,1.6 (¢) and the
subsceriber's line circuit reverts to the "P,G." condition.

Relay TM releases as soon as relays KF or NU are released.

5.2 Parent Exchange-Manual 3Board.

5.2.7 Pre-dialiing. When a 130 unit is entirely dependent upon
a Manval exchange for its Junction traffic, it is desirable to
suspend seizure of a junction until the digit "O" is dialled.

Note 7 on the diagram details straps to be connected. WMhen the
selector is initially seized, the RS and R6 resistance battery

is extended via contact RC&, strap 62-64, wiper DS6 on the home
contact and contacts NU4 and B5 to opera ue relay KD (both windings
in series) to earth via contacts CD6& and CDI.

Relay KD operating:

KD1 removes the short-circuit from across relay K,
which operales.

The seizure of a junction is thereby prevented until dialling
occurs, Relays operated at this stage - KF, A, B, CD, KD, K and KA.
The caller dials an initial digit indicating (a) a Jjunction call
(digit "O" dialled) or (b) a local or revertive call. Barred or
Spare Digits are dealt with as in par. 5.1.5.
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S.2.2  Dialling the st Jigit.

(e) Junction Call.
RelaysnpnPared prior te dialling - Ef, A, B, b, KL,K & KA.
The DR swibech wipers step to ;ufitiou 10 when the digit"On
is dialled. The circull opcevation during dislling 13 Ag
desceribed in par. 5.1.2.

Relay CD releasingm; {at the cod of its slow-velease poriced).

DA disconnects relay

cnz has no useful fTunction ai this stage,

Ch% operates relay RC via sirap 30-32 (see
Diagram Nete %), wipers TR in nuriulun 10
to contact B4 ezrth.

CD4)
CDS) have no useful function at this stage.
Cn6)
CDY )

Rzlay K relessing;
K1)
E2) have no useful function at this stage
R3)
K&4 prepares DS switch magnet “tennlng cireuit.
K5 provides holding circuit for relsy ROC.
X6)
K7?7) have no useful function at this Stage.
K8)

Felay XD releasing;

KD1 further prepares DS switch magnet stepping clircuit.

Relay RC operating;

RC1 hold circuit for relay ERC.

RC2)

BC3)  have no useful function alt this stage.

RC4 )

RCS completes operating cireult for relsy CD via strap
24-22 (see Diagranm Hote %), contacts LC4 and K5 to
earth at contact B4.

RCG provides alternative circuit

RC7)

RCH ) have no useful furetion at this stage.

Relay CD onerating;

DA prepares the testing circuit and energises the
NS switch magret via contacts K4 and XD1 and the
DS dm springs causing the DS switch wipers fto rotate

CD2)
Cn3)
CD%) have no useful function at this stage.
CD5)
CD6 further prepares the testing circuitb.

CD7 has no useful function 2t this stage.



Relays operated at this stage « HF, AJB, D, KA and RC.
The selector (DD) awiteh wivers new votole unsil a Tree
junction is found, cor Lhe all junctions busy position
gNo. ?) is reached.

(b) Trec Junction Iound.

When the DI switceh wipers reach the bank contacts
corresponding to a free Juncticn.

Relay KD operates on bobh windings in searies to babttery extended

from the junction relay set I wire via wiper D56 and contacts NU4G
and Bo.

o1 switcher relay X in serdies with the DS switch
magnet, thereby operating relay K and preventing
further operation of the switch magnet.

Relay K operating

K1)

K2) have no useful function at this stage.

X3)

X4 prepares to hold relay X to an =arth returned on

the junction relay set P wire, and short-circuits
relay KD causing it to release slowly.

K5 disconnects relay €I and operates relay SW via a-b
winding, WR3%, RC6, and CDS, wipers DR3, contacts K5
to earth at contact B4,

K&)

&% extends the outgoing line loop to the junction relay

K7 set.

K8 hag no useful function at this stagé.

Relay KD releasing; has no useful function at this stage.

Relay SV operating;

SH1 prepares relay 5W holding circuit.
SW2)

& ) positive and negative wires extended to the
SW3) junction relay seb by-passing TR1; releases relay A,

SW4) provides advance forward loop to junction relay setb,
SWH5

& )  have no useful function at this stage.

SW6 )

Relay CD releasing;

CDA leaves relay K dependent upon the earth from the
juncltion relay set.

CD2)

CD3)

CD4)

CD5§ have no useful function at this stage.

CD6

cD7)
Relay A releasing;

A1 releases relay 3.
A2 has no uzeful function at this stage,
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r Borotonsinr:

o Ty

vt
e
FI

dolo

[

f.4

¥

B1 disconnects B oart
19 now dependent on
R2)
£) have no useful Tuncbtion =t this siapge.
B%)
R disconnects reluxyas i awnd T,
(335 has no useful funcetion at thia atsac,
JEiS disconnects relsy ¥ holding cireull;

connects earth from the junction P owin

1
8% isceverndeab of contacy

helding relay 057

Ralay K releasing;

K has no usefwl function a4 this stage.
®e leaves relay KF dependent on easrth alt S5WH
K3) , _ .
K&4-) have no useful function at this stage.
K5)
K6 )
&) disconnect S%Wi shord circuit from the
K7) junction relay sct
its? has no useful function at this stage,

Reley K& releasing;

KA1 disconnects relay S% hold circuit (8% holds on
its d-e winding te earth in Juncticn relsy set).

KAZ)

KA%)

KAL)

KAS% have no useful function at this stage.

KAG

KA?)

Relay RC releasing; contacts have no function at this stage.
Relays operated at this stage are LI and BW, The call is now
switched through to the wmanual exchange via the Junctlon relay

set and the eoperator has contrel of the call (Menual Hold facility,
see Junction relay set). '

(e) A1l Junctions Busy,

Whern the DS switch wipers reach the "all junctions busy"
pogsition 7, relay KD is energised by the RS and R&

resistance battery connected thereto. The selector
switch then ceases to hunt and relays K and KA operate
as in () (Free Junctien Found) above. 4s there is of
course no junction connected in position 7, contacts K6
and K7 have no uscful function at this stage. Contact

KAY returns Overflow busy tone to the caller via wiper
D87 and strap 15-27 (see Diagram Note %).

Relay T¥ will operabe bto cenbact SW5H earth via contact
Ki'6 (see par. 5.1.6 (d) "forced release"). The
junotion overflow meter operates to earth at contact
via wiper D1, contacts B35, K1, NU? and wiper DS8 in
nosition 7.

The callier hears overllcw busy tone.

Relays operated at this stage - KF, A, B, KD, X and KA.

o
BN
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5.,2.% Tocal Call. Phe wivers of the DR switch step to the

lecal dipat pesition in resnonge to the dial pulsas,

Reluys operated at this stage (end of digit) - KF, A&, B, CD (slow
releasing), KO, X and KA,

Relay CD relcases aod relay 1O gperstes via wiper DR2 (for strappiug,
see Diagram Wete 2) when CD3 restores.

Relay LC operating;

LCA prepares holding circuit.

LC2 prepares D3 swilch magnet drive.

LC%)

LG4 ) have no usefnl function at this stage.
LC5) _

LCo preparez circuit for relay CD,

C7)

&. g have no useful function at this stage.
LC8

Relays K and KD release dve to contact CD1 and © restoring.

Relay K releasing:

K1)

K2) have no useful function at this stage.

K3 completes drive for I3 switch magnet to earth at
contact B4, via wiper DR4, wiper D32 in positioen O,
and contacts LCZ2, CD7 and BZ.

K4 has no useful function at this stage.

K5 completes holding circuit for relay LC %o
contact B4 earth. :

K&)

K7) have no useful function at this stage.

K8}

The DS switch wipers rotate from position O fo position & where
the magnet e¢ircuit is broken at wiper D32, Then CD operates from
earth at B4 via wipers DR4, D32, conbtacts RE2 and LC6. Contacts

CD1 and 6 connects earth to prepare the testing circuilt and the DS
switeh magnet. The DS switceh wipers search for an idle final
selector as described in 5.1.3%.

5.2.4 Revertive Call. The wipers of the DR switch step to the
rever*mvc digit position in response to the dial pulses.

lays operated at this stage (end of digit) -~ XKF, A, B, CD (slow-
releaSLng), KD, ¥ and KA.
Relay CD releaSLHg operates relay RC over its a-b winding via DR2
(for strapping see Diagram Note 2) and relay LC via DR2 and diode D3
to contact B4 earth via contact CD3,

Relay ILC operating;

LCA prepares holding circuit,.

LCE) prepares DS switch magnet drive in D3 wiper positions O-%
LC3

LC#% have no ugeful function at this stage.

LCS

LC6 prepares c¢ircuit for relay CD.

LC?)

1C8) have no useful function at this stage.

NZPO 31692, Sheet 27, Issue 1



Relay RO onerating

RO prepares holding clreull,
nan QECDuTP D switeh vngnet drive in DS wipop

e

position 8.
BOS prepares N5 switch mapnet drive In D5 wiper
positions 9-14,

RCE nave no vesful functicon at this stape.
RC7)
RCA )

Releys K and KD releases due te contact OD1 and 6 restoriag.

Relay ¥ releasings

——rm e

K1)

&) have no useful function at this stame.

K2}

K% completes drive for DS switch magnet to earth ab
contact B4, via wiper DR%, wiper DY2 in position O,
and contacts LCZ, CIY and Be.

K4 has no useful funetion at this stage,

ES completes alternativ: holding circuit for relsys RC
and LC to contact B4 earth,

K& )

E?% have no useful function at this stape.

8

The DS switch wipers rotate until they leave position 7, when the
magnet circuit is dbroken at wiper DSZ2.

The circuit functions now as described in par. 5.7.4

5.2.5 Release.

(a) Tocal Call.

Release of 2 loecal call is as dascribed in par. 5.7.6.

(b) Disl "O" call {(Manual Held).

When a c¢all is made to a directly connected manual
exchange, an additional earth is maintained on the
P wire in the junction relay sot. The junction
relay set (and thus the selector) camnot then be
released by the caller removing the loop from the A
relay in the relay set. The call can only be

- released by the manual operator, who causes the
cireuit to restore &g in par. ;.ﬂ & (c).

5.3 Busying. See Note 7 on the diagrim.
6, - CIRCOTT DESIGN NOTES.

6.1 Relay A, The high speed relay used has an improved
cpevate~to~ralease current ralio; permitting a relatively low
minimam value of line leakage resis tance.

6.2 Belay B Made slow=-to-release to enable it to hold
during pulgLn of relay A.
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6.% Relay CD, Made slow-towrelizuase to enable it to hold opn its
a-b winding during pulsing of rclay A.

6.4 Relay DR, Made slow-to-operate to ensure couplete.
saturation, this preoducing an adeqguate release lag.

6.5 Helays LU and RC. Made slow-to-release to enable them to
hold durinyg the transilt periced of contact K5,

6.6 Rectifier MRA. Increases the releasc lag of relay B to
enable 1t to hold more satisfactorily during pulsiag of relay A.

6.7 Rectifior MRZA. The non-lincer resiztsnce characteristic
of rectifier WRZ assists in prevoenting double switching.

6.8 Rectifier MR, Prevents the undesirable holding of
relay CD, LC to earth on contact SW6.

6.9 Beetifier MR4.  Prevents a linefinder holding earth, or a
forced release priming earth, from veing extended back into the
cirecuit.

6.10 Diode D1, Prevents the recoperation of relay CD until the
restoration of contact K5.

6.11 Diocde D2. Prevents the premature operation of relay 3W
to earth at contact B4,

6.12 Diode D3. Prevents operation of relay RC on local calls,
whilst allowing operation of relay LC on revertive calls,

6.1% Design Line Limits. The lcoop CR on entry is 1, 122 ohms.
Subscribher Line Insulation Limits. The insulation resistance
must not be less than 50,000 chms from either wire to (a) any
other wire or, (b) teo earth.

END OF DIAGRAM ROTES
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