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DIAGRAM NOTUS (ISSUA 1)

concerning
GEW. 1 1

titled

U A X, NoZo 13 BOTHTAY JUNCTION TO PARENT EXCHANGE

LIMITED FACILITY TYPR

14 GENZRAL.

11 The diagram shows & Bothway Junction Circuit designed for working
between a U, A X. N.Z, 13 and a Parent Manual Exchange.

For ©calls to the perent exchange, ccoesg is gbtained via a level of
the grouo selectors, and for cal]s incoming from the parent exchange 20638
ig obtained via either level "9" or "8" of the ILine Finder.

te2 Typical diagrams to be considered in conjunotion with this diagraw
include thé following: -

GBW. 13910 Subscriber's Line Circuit and Line Finder.
GBY. 13090 Group Selector Circuit.
GB¥.13990 I/C Junction From Dependent U.A.X.

1#3 All contacts not included under the operation or release of relays at
a particular-stage are ineffective at that stage.

2, TACITITIES,
The lacilities provided by this circuit include:-

241 Selzurs of the circuit froam a group selector level and the automatig
transmission ol a rlné—calllnr signal to the manual exchange.

2.2 The return of “ringing tone" to the calling subsoriber,

2.3 A "rxng—off“ stgnal to be sent to the parent exchange when the
subseriber cléars or flashes his switch-hook.

2.4 Operator ~ hold of ealling subscriber.

2.5 Suppression of the "ring~off" signal should the operator remove the
plug from the Jjeck before the calling or callad subscriber clears,

2.6 Timed releasge of the junction under calling subscriber holding
conditions.

2.7 Trunk offering.

2.8 Holding of the circuit under P.G. conditions.

2.9 A discriminatinz tone signal on calls originating from coin boxes.
210 Barring of calls originated over another junctiona

211 Switching of calls originated from a dependent exchange ordinary
or coin box subscriber,

3. QUTLINE CIRCUIT OPZRATION.

Yhen the circult is seized by 2 call to the paremt exchange, the
subseriber' s loop is extended vis the growp selector:and couses a ringing
signol of » short duration to be connocted to the junction. At the same
time ringin. tons is returmed ta the calling subscriber.
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Relay A operates when the operator answers, end the circuit cuts off
the ringing tone and appllos a hold dondition to the calling subscriber,
Yhen the calling subscriber replaceg his receiver or {lashes his switch-hook,
a short ringing signal is conncctéd to the junction to attract the attention
of the oper=ator.

If the operator should remove the plug from the answering jack before
the calling subscriber has cleared, this ringing signal is suppressed and
after = timed delay, the circuit is forecibly released.

When a call is originated from the parent exchange, & stert condition is
applied to the snpropriate control relay set and causes the circuit to be
seized by a linefinder and associated group sel:ctor. Dial tone is returned
to the operator and simplex dial impulses over the junction are converted to
1oop impulses for steppring the U,A.X. selectors. If the called subscriber
is busy, the operator may ° 'offer" the call by operatln ta¢ ringing -key and
#§ goon as the bartics hang up the operator receives a short ringing signal.

A furtier operation of the rlnglné key -then cauges ringing to be connected.
to the called subscrlbyr’s line. . The operator receives a "ring off' signal
wien the called subsoriber @venmually hangs up on the términation of the call.

When & c211 is. or;gln‘tul from:a coin box, ringing tone continues after

the plug has bsen insérted in the jack, and the opgrator must momentarily
operate the ringing key in order to cut off this tone before speaking.

U, A. X, SUBSCRIBSR CATIS PAJENT'EKCHM‘GE.

Le1 Subscriber Dials "0".

On seizurec of the eircuit, relay WS operates from 2000 ohm battery which
is applisd to the "M" wire vi= the vertical marking bank of the group
gelector.

WS relay operating.

31 onmmesahﬂdcnmmtfm'muwvﬁ.

NSQ% e¥tend relay TC to the-calling

WS3) subscriber's loop.

W3l Prepares an operate gircuit for relay CB.

WS5 Prepares an opbrﬂte ccte for relay DA.

WS6  disconnects.an initdal operate.tct. for relay CD.
WS7  discome cts the P wire to she  Jjunction hunter.

IC relay operating.

IC1  operates relay,Bs.
IC2 prupafes a.circuit. er relsy DB.
1C3 prepares a circuit for relay DC.

B relay operating,

B1 completes the hold circuit for relay WS.

B2 operates relay BY.

B3 earths the 1ncom1ng P w1rc from Group Selector levels..

BL completes the circuit for relay CB to the M lead. Relay
CB will only operate.on Coin Box. calls.

BY relay operating (.slowly).

BY1 operates relay DA.
PBY2  opérstcs relay BA.

DA relay operating.

DAY completes the operate circuit for relay LB.
DAZ2 preparés an operate circuit for relay DC dependent
on relay DB operrting, and relay BY releasing.

DB relay operating.

DB1 completes the operate cet. for relay DC. GBW. 14451
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BA relay overating ( slowly).

BA1 completes relay ™ cct. to the time pulse start equipment.

BPA2  prepares a octe for tae 0/G call count meter.

BA3 comnects a guard carth to the P1 lead to the I.D.F,
multiple.

BA5  prevares to extend 2 puard earth to the P-wire from group
selector level on the rulease oi relay Ba

BA6  completes n hold cet. for relay BA.

BA7 disconnzcts relay BY hold oct.

BY relay releasing.

BY1 discommects relay DA hold cct. and completes an operate
cct. for relay DC.
BY2 ineffective duc to BAG being operated.

DC relay operating.

DC1  completes a circuit for relay CD to the Bl earths

DC2 comnects an earth to the Bal. Ring Start lcads

DG3

DCo6

DCL4  is ineffecti- 3.

DC5 extends an alternative start certh to the "Ring Start®
lead.

connect balanced ringing to the junction.

CD relay operating.

GD1; provide an elternative hold circuit for relay CD on
CD2) release of relay DC.

CD3 completes the oot. for returning ringing toné to the ocaller.
CD6  disconnects relay TM ccCta.

DA relay releasing.

DA1  discomnects relay DB hold cct.
DA2  discomnects relay DC hold cct.

DC relay relersing.

DC2 disconnects the Bal. Ring Start carthe
DC3) disconnect balanced ringing
DC6) from the Junction.

DB relay releasing.

DB1  disconnects relay DC operating cot.
Relays operated at this stage (waiting the operstor)s—
W(‘\1’13, LC, B, BA, C’.D.

L.2 OQOperator Angwers.

When = plug is inserted in the snswering Jack, an earth is ocomnected
to the centre point of the junction terminating transformer, to operate
relay 4 via retard IA and resistor Rk, to battery -at 18C50.

A relay operating.

A2 discommects relay CD hold cct. and completes relay BX operate
cct.

CD relay releasing.

%8 disconnect relay CD.hold cct.
CD3 discomnects the ringing tone to caller.
CD5 discomncets the ring start cct.

CD6  ineffective due to relay BX operating.
GBY. 14451
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BX relay operatinhg.

BX1 completes an operats cect. for relay DB.
BX3 disconnects 'relay T ccte

BXL completes a cets for relay DD.

BX7 orédares a cct for relay J.

DD r¢lay operating,

DD1  completes a hold cct. for relay DD.
ID2) only effective on I/Céall from
DD3) dependent exchenge.

D5

DDY.  orepares a hold cct. for rclay A.

DB relay operating.

DB1 prapares a cct for relay DC.
DB2 completes an operate cct. for relsy CJe

CJ relay operating (after its slow operatc time).

CJ1  completeg~an operate - cef.. for relay. CMa
CJ2 completes a cct. to operate the 0/G call count meters

CM relay operatirg.

CM1 releascs relay CJ and completes o hold ect. for relay CM.

CJ relay releasing.

CJ1  discomnects relay CM initial operate cct.
£§2  discotinectd the cots for the 0/G tAll count meter.

Relays operated at this stage (talking):-
'8, 10, B, BA, A, BX, DD, DB, OM.
ko3 Releage.

(a) Caller Clears First.

The caller clesring;, disconnects the loop across the -ve and +ve leads,
thus causing relay IC to release,

IC relay releasing.

C1 disconnects relay B initial operate path.
IC2  dlsconnects relay DB.
IC3  operates relay DC.

DC relay operatinga

DC2 comnects a start carth to the "Bals Ring Start®.

lecad

DC}; comect balanced ringing to the

DCE) Jenation.

DC4  ¢émpletes a hold cet. for relay A, via resistor R1 to earth
at 18CL8.

DC5 comnects = start earth to the "Ring Start" lead.

DB relay releasing (after its slow release period L50-675 m/s).

DB1 discomnects relay DC which releases slowly.

DC relay releaging (nfter its slow relsasc period 180-270 m/s).

DC2  disconnects “Bal.s ring. .start’ lead cct.
DC3)  discrnnect balaneed ringing.

DC6) from the junctiocn.

DG5 discomnects ring start carth.

GBW. 14451
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Relays operated at this stage: -
WS, B, By, A, IX, DD, OM.

When the oper~tor withdraws the plug, relay A releases followed
in turn by relays PX B, B4, WS, DD, CM and the circuit is again normal.

(b) Operator Clears First.

The operator withdrawing the plug from the Jjack, discomnects the earth
on the ~ve(B) and +ve(A) leads ceusing relay 4 to release,

A relay roleasing.
A2 disconneccte relsy BX which releases slowly,

BX relay releasing (after its slow release period).

BX1 disconnects relzy DB which relcases slowlye
BX3 completes the cets for relay T to the "Time
Pulse Start" lead.

TM relay operating.

TH1 cornnects relay T to the "Time Pulse Hold" lead,
"MM2  connedts relay PR to the *Time Pulse Release® lead,

DB relay releasing, verforms no useful funejion,

hen the subscriber clears relay IC releases, fellowed in turn By the
reraining relays and the circuit is restered to normal,

(c) Dimed Out Release.

If in (b) =bove the subscriber fails to.restore within 3 - 6 mins,
approx., relry PR opsretes to earth on the Time:Pulse Reclease wire.

PR relay opcroting.

PRY1 ddsconnects the guerd carth on the P wire causing the previogs
comnections to rustere and the subscriber is lefy on the PG conditions

(4) Subscriher "Flashes' Oper-tors

This is 23 described in L. 3(a) cxcept thet on re-establishment of the
loop, relays IC, DB =re re-operatcd.

OPERATOR CAILS U.A.X. SUBSCRIBR.

5.1 Operator Plugs In To Junction.

Both line wires sre earthod (via the junction transformer at the
parent exchange) to operate relay A via retard IA and resistor Rh {o battery
at 1SC50.

A relay operating,

A1 operates reley LS (to earth at K1).
A2 prepares a cct. for relay BX.

1.3 relay operating.

L31 prepares a oircult for relay rde.

1S2 prepares a clrcult for relay HB.

I53 discormects the incoming "P" wire to prevent sedzure from a
group: selegtor.

I35 discomnects the P wire to the junction hunter,

Depending on which control relsy set is available either relay E& or
HB will overate. It will be assumed thrt control relay set No. 1 l1s
availlable, so that relay Hl -perstes and the call proceeds via line finder

level 9. GBWe 144573
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HA relay opersting (to batt. on T1 lead, and earth on Ti1 lead).

Ha extends &n earth via the 25 ohm winding of relay HA to
the T1 lead (to operate relay JD in the control relay set).

HA2 prepares to extend a marking condition to the line finder vertical
marking tanka

HA3  preveitts relay iHB operating. to the battery and earth potentials
returned from the second control relay set.

HiJy extends a loop over the -1 and +1 leads to the line finder
control relay set.

HA5 extends a loop cver the ST and HA2 leads seizing the control
relay set end causing the allotter and linefinder to search
for the calling cct.

The linefinder =nd associated group selector having found the calling
cct., an sarth ie returned on the M l:ad from the group selector, causing
relay X to oper=zte.

X relay operating.

K1 prevares to short cet. the -1 and +1 wires to the
1ine finder levels 8 and 9.

K2 extends relay K hold cot. to the P1 lead.

XL completes a cirecuit for relay P.

X5 completes an operate cct. for relay BX.

X6 release’s relay TS :

K7 conrects Pos. Batt.e to M1 lead as o discriminating signal
to indicate it is a Jjunction calle.

P relay operatinc.

P1§ extend the -1 snd +1 leads tH the- loop. via

P2 resgistor R2, and rectifier MR2(c-b).

P3 further disconnects 150 omm. batt. to P wire on I/C
group selector levels '

Pl further discomnects 450 ohm.batt. to P vwire on I/C
Junction hunter banks.

P5 completes an operate ccte for relay RC.

6 further discomnccts the cet. for reley LS.

Py disconnects corth via HA1 and the 25 ohm winding of
relay HA from the T1 lcada

RC relay operating is ineffective at this stage.

BX relay opc;rating.

BX1 prepares an operate ccte for relay DB.
BX,  completes M " n " " DD.
BX7 prepares ] n 1" L] n CJd.

13 reley releasing.

18t dise¢onnccts the hold circuit for relay Hl.
182  discomnects the hold circuit for relay HB (when pperated).

DD relay operating is ineffective at this stage.

Dial tone is returned to the operator.

Reloys operested =t this stage:-
4, X, P, BX, RC, DD.

F.2 Operator Dials.

Relay A regponds to dial impula_f_%;§~‘

Ry repeats the. pulses as loop discommsct pulses to the
group sclector via level 9 of the linefinder.
A2 on the first release operates relay CD.

GBW, 14451
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CD relay operating.

CD1) complete an alternative hold clrcuit for relay CD

5 independent of 7S6 and SKl.

ODlY  présents a short circuit in plece of the R2, MR2, loop to
the group selector during impulsing.

CD5 extends an earth to the “Ring Stert’ lsada

At the end of dial impulse train.

CD relay releasesg,

CDl4  discomnects th: short circuit across the -1 and +1
leads outgoing to the linefinder levels and repleces
it by the R2, MR2 loop.

5«3 Callcd Subscriber ‘nswers.

Due to the reversel:of polarity on the =1 and +1 leads relay D
operates.

D relay operating.

D1 completas an operate. circuit for relay DB.
D2 prepares an alternative circuit for maintaining Yoop
over the -1 and +1.leads on the releasc of relay A.

DB relay operating.

DB1 oreparcs an operate circuit for relsy DC on the
releage of relay D,

DB2 compleies the, operate circuit for relay CJ via coarth
K5, CM1, BX7, DB2, 200CCJ to batt.

CJ relay cperating,.

CJ1 complstes an opernte circult for relay CM.
CJ2 completes a circuit for operating the I/C call
count meter,

CM relay operating.

an discomnects relay CJ operate circult and completes
8 hnld ccts for relay M.

CJ relay releasing.

CJ1 ineffuctive as relay CM holds via its own contact (M1.
CJ2  discomnects I/C call count meter circuit.

Relays operated during talking: -
A, X, P, BX, RC, DD, D, DB, CM.
Hel. Release.

(2) Caljed Subscriber Clears First.

D relay relessing due to the polarity of the -1 and +1 leads besing restcred.

D1 discomects relay DB hold ccte. and completes en
oper>te cct. for relay DC.

DC relay operating.

DCA preparcs an alternative operate circult for relay CD
on release ol rclay .
DC2  connects a start ecarth to the "Bals Ring Start" leads
DC3) conncet balsnced ringing to the
DC6) Junction.
DCy  completes a hold cct. for rclay &, via resistor Ri.
DC5 connects a strrt e~rth to the "Ring Start" lead. GBW. 14451
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DB relay relsasing after its slow release period

(450-675 m/s).

DB disconnects relay DC.

DC relay rcisasing :Tter its slow release period C180—270m/s).

DC2  disconnects start eth from "Bal. Ring Start" lcad.
D03§ discomacts balenced ringing

DC6) from the junctions

DCh  disconnccts relay .. hold circuit.

DC5  disconnccts start errth from "Ring Start" lead.

Relays operated at this stage:-
4, K, P, BX, RC, DD, CM.

Operator withdraws plug from jocke

“hen the operator removes the plug fromthe jack, relay A relesases,
due to the crrth being removed from both -ve and +ve Jleads.

A relay relessing.

A discomnects the loop to the linefinder levels,
22 discomnects relay BX »nd operates relay CD.

The loop being discomnccted at A1 couscs thc gelaector at the U,i.X.
to rclesse” snd in so doing, the carth prasent on the P lead is discomnected,
and relay X thercfore relecases.

K relay releasing.

K1 re-comects the earth to the +1 lead,

KZ; re-connect the X relay

X3 to the M1 leads

Kl relsages relay P,

X5 disconnects the earth holding relays CD, DD, & C,

Relays CD, DD, & CM relsased

P relay releasging.

P5 rcleases relay RC.

The circuit is now back to normal.

Should the operator fail to release the junction, or relay A be
held operated due to an earth fault the equipment is forcibly released
after a delay period.

The earth present on the P1 (& PZ) lead is discomnccted causing relay:
K at this cxchangs to be relessed. Relay P now holds vie Batt, 1500P, DS,
K6, A, P2, TR1, SK2, VS2, 600R2, MR2(co-h), W33, SK3, T™1, P1, K1 .earth.

Relay P holding discomneets the P Jeads to the group selcctor and junction
hunter, thus preventing this cquipment from Being seized.

(b) Operstor clears first.

The operator withdrawing the plug Trom the Jjack discommects the earth
fromboth -ve and +ve leads causing relay A to release,

A relay relecasing.

A prepares to disconnect the 0/G loop on the release
of relay BX.
A2 disconnects relay BX and operates relay CD.

CD relay operating.

GD1§ provide an alternative hold circuit

CD2 for relay CD.
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BX roley releaging alter its slow release period
&

(180-270 m/s).

BX1 disconnects relay DB hold circuit.
PX2 disdomects the 0/ loop to the distant U A X

The loop being disconnected the selectors at the distant U.A4A X
release and the carth present on the P1 or P2 lead is disconnected causing
reley K to release.

X relay releasing.

K discomnects relay P which-releases.
X5 discomects relays DY, (D & QM

P reley releaging.

P3 restores the 150 B9 bett, to the P wire of Group 3elector
levals.

Pl restores the 150 13 batt. to the P wire of Junction Hunter
banksa

P5 releages rolay RC.

The circult is now back to normal.

TRUNK OFFERING,

£ the gperator desires 'to offer a call to an engaged subscriber,
the coerator throws the Ring Koy momentarily causing ringing to be applied
to the. Junation, which opcrntés relsy RR.

RR relay operating.

RR1 operates relay RS.

RS relay operating,.

RS completes a hold circuit for relay As

RS2 discomnects relay RC which releases.

RSB§ discomsct relay 1 initial operate circuilt

RS6

RS preparce to cormmect earth via RC1 to the -ve lead.

NOTE.~- In the present instance it is assumed that the simplex earth
2t thé psrent is disconnected when the key is thrown.
Y'hen non ring through cord ccts sre used, this earth is not
disconnected and relay ‘RC remaing held over both Nlndlngs.
In this latber case NOTE 41 on the diagram is applied.

RC relay relcasing.

RCH commecte an earth to the ~ve lead and in so doing unbalances
the loop circuit ecausing the operation of the trunk offering
relay in the U,4.X., final selector.

The finel selector row causecs a reversil of polarity to be
applied to the -(B) and +(L4) leads corusing relays D & DB to operate. The
operator cin now "offer® the trunk calla

“Vhen the parties clear relay D releascs and operates relay DC which
applies a "ring off" to -the junction to signal uhe'operﬂtor that--the two
parties have releascd. The operator can now throw the ring key which
unbalances the line as dcscribed o ove, and causes ringing to be applied
to the called subscriber from the final selcctor.

COIN BOX CALI.

7.1 s described in Le1 except that in this case, instead of a 2000 ohm
battery, a 150 ohm bettery is comnscted to the "M" wire, This 150 ohm
battery operates relay CB.

GBW. 14151
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CB relay operating.

CB1 provides ¢ hold eircult for reley.CB.

Chz mrintains a circuit for the inter. ring tone earth after
the relesdse of, xelay CD.

CB3 connects a start eeorth to the "ring start" lead,

The rest of the oall is as doesceribed in paras. e le

7«2 Operstor Lnswers.

As described in 4.2 except that reley CB remaing opcrqtcd and at CB2
mainteing the inter. ring tone circuit so as to indicate to the operctor
that the call is from a coin-box.

Before speaking the operator must ring on the Jjunction in order to
operote relay KR which in turn operstes relay RS.

RS reley operating.

RS1 provides & hold circuit for relay A.
RS2 disconnects relay RC operate circuit.
RS5 discomnects relay CB which releasese

CB relay releasing.

CB1 discomnects relay CB.
CB2 discomects inter. ring tone circuit.
GR3 discopnects :start earth from "Ring Start" leads

"Vhen the operstor restores the ring key, relays RR & RS release and
the call proceeds in the normel manner.

BARRING OF CATIS ORIGINATSD CVER ANOTHIR JUNCTION (NOTE L),

On seigure of the circuit relays VS, IC, B, BA, & DA function as
described in (4.1) but on release of relav CC 1n the group selsetor a
positive battery is applied to the I/C M wire, which cguses relay WA to
operatc,

WA relay overating.

WA campletes a hold eircuit for relay Wi

WA2 discommcects relay DC operate circuit thus preventing
ringing being euplibd to the junction.

W3 disconnects the P wire to the group selector levelse

This-discomection of the P wire releases the linefinder and group
selector and the eircuit-then restorss to normel.

CALLS FROM DEPLNDENT LXCENGE ( TANDEM WORKINTY

The standard signalling arrangements for combined routes are used
between the dependent and the tendem U,d.X., which are as follows: -

(a) i battery on the +ve(A) wire indicates o c¢211 from an ordinary
subgoriber te,the percnt switchboord.

(b) An carth on the ~ve(B) wire indicates n call from a coln box
subscriber to the perent switchboard.

9.1 €211 From Qrdinary Subsgriber To The Prrent.

An earth is extended via the 11 ohm winding of relay Ki in
GB'.13990, and the Jjunction huriter to operate relay SK.

GBW. 14451
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SK relay operoting,
SK1 prepares an operate circuit for relay Dl
SK2 extends a bettery via relay 1B, Mi2, DD2 to the ~ve(B) wire.
SK3 comiletes an coerate circuilt for relay L4 to the
battery extended via the Jjunction hunter,
SKL. discomects reley CD operate circult.
SK5 disconnects 150 ohm R9 battery present on the 1/C P wire
from groun selector levela
SK6 providss an alternstive hold cct. tor relsy SK.
T.\ relay operoting.
T\ completes an operate circuit for relay BB.
I Y
BB relay operating.
BB1 provides an alternctive hold ¢arth for relay BB.
BB2 completes an operrte circult for relay IC.
BB3 orepares to extend relsy-Ci on the.operation of
relay DD to the -ve wirc.
BBL. provides an altern~tive held cot. for relay SK.
BB5 prepares a circult for the re-operation of relay Ld
when relay Ci operntes.
IC relay operating.
C1 completes an operate circuit for relay B.
102 prepares it ] ] 1 1 DB,
103 prepares n i ) i n Do,

B relay opversting.

B1

B2
B3

B5
B6

BY relayv

completes an operste cct. for relay CD when relay
DC operatusz.
completes sn operete circuit for relsy DY.

comects a guard earth on L/C B wire on group

selector
prevents
DC.

prevents

1ev: ]S
relay & from oper:ting on the operation of relay

a-loop to line finder lével when relay &4 operates

later.

opcrating.

BY1 operates relay Di.
EY' 2 n " ;."L.
DA relsy operating.
DM completes an pperate cct for relay DB.
DA2 preparsg n v *  DC.
DB relay operating.
DB1 prepares an operate cct Ior réley DG,

Ba relay

operating,

B preperes an opcrate cct for relay TM.
BA2 " R " - W " the call count meter.
BA3 carths the P wire to M.D.F. multiple.
BA6 holds reley BA independant of relay BY contactsa
BAY relzases relay BY.

BY relay rocleasings
BY1 relsases reley Di and comnletes an operate cota for

GEYa 14051
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DC relay opersting.

DCA
DC2

203)
DC6 )
DOk
DO5

completes an operate ccte for relay CD.
comnccts a start earth to the "Balsonced Ring Starth
equipment.

apply balanced ringing to the junction.

prevares a hold cct. for relay Jd.
comects 2 .start earth to the "Ring Start™ le=d.

CD relay operating.

CD1
CD2
CD3
D5

CD6

complete »~ hold circult for

relay CD.

returns inter. ring tone back to caller,

comects an alternative start zeorth to the “Ring Start!
leada

discomccets relay T™ operante circuit.

DA relay releasing.

Da1
DaA2

digconncets rolay DB hold oot.
u n DC " ]

DB relav reléaging.

DB1
D2

further discomnscts relay DC.
disconnscts relay CJ operate ccte

DC relay releasing.

DC2
DC}?
DC6

DCs

discomnects earth gtert from "Bals Ring Start' lead.
discomnects balenced ringing from the Jjunctian.

ineffective dus to relay CD still being operateds

Relsys ovnerated 2t this stage: -

X, 1., BB, IC, B, BL, CD.

9.2 Qggrator Ansgwers,

When a plug is inserted in the answering Jjack on earth is extended via
the centre point of the junction terminating transformer, to the -ve and
+ve leads of the Jjunction, =nd both coils of the retard I\ to relay 4,
which operates.

A" relay operating.

iy

A2

ineffective due to the ( linefinder) loop being
disconnscted at Bb.

completes an operate ciraait for relay BX while at the
same time cousing relay CD to release.

CD relay rele&sing.

D3
CD5
CD6

discomects the inter. ring tone ccta
disconnects gtart earth from "Ring Start" lead.
prepares an operate circuit for relay T,

BX relay opor-ting

BX1

BX3
BXL.
BX5
BX6

BX7

GBVW, 14451

completes an operate circuit for relay DB.
completes a hold circuit for relay B.

completes #n operste cireult for:iraley DD.
prepares sn slternative opernte cct for relay IB
when relay CH oper~tes.

oreperss An alternative opercte cet for relay LA
when relay CH operntcs.

pircperes Aan operate circuit for relay CJ.
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DB r:zlav operating.

DB1 prepares a circult for re¢lay DC,
Dn2 completes an operate clrcuit for relay CJd.

CJ relay oper=ting,.

CJ1 completes an operate circuit forrelay CM.
GJ2  completes a circult for the operation of the 0/
“Call Count Meter'.

CM relsy opereting.

an holds relay M and relenses Cd.

DD relsy operating.

DD1 holds relay DD.

DD2 discomre cts reley IB ond applies a batt. via 500 ohm
relay CH to the -ve(B) wire.

D3 discomnects earth via 500 ohm relay TA.to the 4ve wire.

b5 discomnects relay 0 operste circuit.

Relays IA & IB release but perform nc useful functions

This disconmnection of earth on the +ve wire is returned to the adjacent
dependeént cxchange equipment (GBW.13990) as a supervisory signal to indicate
that the operator has answereda. On receipt of this disconnection, the
adjrcent equipment applies an earth cn the. =ve(B) as an’ acknowledgement signal
causing relay CH in parent exchsnge equipment to operate.

(H relay opersting.

CH2 re-srnplies the earth via 500 ohm relay T4 to the +ve
line.

CH3 completes an operate circuit for relay IB.

CHY'x' completzs a hold circult for relay CH.

CH5 prepares 2 hold circuit Tor relsy BB for manual hold
PUrpPOSE Sa

Td relay re-operatinga.

L1 completes relay BB hold cct.

I8 relay operating.

B1 discomects relay BE initial operste cct; -leaving relay
BB hold cct. dependent on relay ILd.

Relays operated at this stage:-

SK, L., BB, IC, B, Bh, Q¥, ., BX, DB, DD, CH, IB.

9.3 Call From Coin Box Subscriber Tc The Parent.

An earth is extended on the P wire, via the junetion hunter, causing
relay SK to operate.

SK relay operating.

SK1 preparcs an operate circuit for relay DA.

K2 completes an operate circuit for .relsy IB to the
carth extended via the Junction hunter.

SK3 extends an earth via relsy TA to the +ve(A) wire.

SKL ‘digcomects relay CD operate circuit.

SK5 disconnects 150 ohm R9 battery to the I/C P wire
from group selector levels.

SK6 provides an altermate hold for relay SKa.

IB relidy operating.

LR completes an operste cirouilt Tor relay CO. GBV. 14451
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CO _relay operating (wvia esrth, IB1, DD5, 150000 to batt.).

o1 prepares & hold circuit for relsy CO.

002 completes an operate circuit for relay BB.
03 prepares a re-operate circuit for relay TB.
CoL. orepares an operate circuit for relay CB.
Co5 pren-res 2n operate circuit for rcolay CH.

BB reley operating (vis sarth, IB4, 002, T41, BOOBB to batt.).

BB1 preparcs # hold ccte for relay BB on relay Td operating.
BB2 completeg an operate cct. for relay IC.

BB3 prepares 2 hold ccte for rzlay IB in conjunction with €03,
BBL. provides an alternate hold cct. for relay XK.

BB5 prevares an operate cct., fer relay CHe

IC relay operating.

1C1 completes an operate circuit for relay B.
1c2 prepares’ ah operate circuit for relay DB.
1C3 prepnrres an operate &irouit for relsy DC.

B relay operating.

B1 prepores an operate circuit for relay CD, and operates
rzlay CB. | v _

B2 completes 4n operate circuit for relay BY.

B3 comects 2 guard earth to the P wire from group selector
level. '

B5 discomects reiay A hold cct.

B6 discormnects outgoing loop to Tine Finder.

CB relay operating.

CB1 holds relay CB.
CB2 comects inter. ring fone back to caller,
CB3 comecis stért earth to ring start lead.

BY relay operating.

vy completes en operate ccte for relay Da.
BY2 completes an oserate cct. for relay Bl

DL relay operating.

| completes an operate cct. for relay DB.
Di2 prepares an operate ccte for relay DC.

DB relay operating.

DB1 prepares an operate cct. for relay DC.

BA relay operating.

BA1 prepares an oberate cct, for relay-TH,
BA2 prepares an cperate cot.. for the 0/G call count meter.
BA3 éarths’ the P wire to M.D. T,

B.\6 holds relay Bl
BAY releages reley BY.

BY relay releaging.

BY1 disconnects relay DA hold cct. and completes an operate
cct. for relay DC.

GBW. 1L451
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DC relery operating.

DC1 completes an operste cots for relay CD.

Dc2 connects © start earth tc the Balsnced Ring Start
equipment,

DC3 e .

DCGg applizg ringing to the Jjunction.

DCL. prepares a hold ccts for rélay A

DCs connects a start earth to the Ring Start lead.

(D reley oper~ting (earth, 31, .2, DC1, 10/500CD to batt.).

CD13 provide a hold prth for relay CD independent.

b2z of contact DC1a

CD3 prenarea a cote for comnecting ring tone back to coller,
CD5 similar Lo DC5.

CD6 disconnects relay TM operate ccte

D\ relay releasing.

DRy disconnccts relasy DB operate cot.
Dii2 discome cts rolay DC operate cct.

DB relay rcleaging Its contacts re ineffectives

DC relay releasing.

DC1 ineffective dus to relay CD being operated,

DC2 discomnects start eth from "Bslanced Ringing',

DCBg discomncct balanced ringing from

DCs the junctione.

DC5 ineffective dus to contact CB3 being operated, on
extending =n e¢arth to the Ring 3tert lead.

Relays operatzd at this stage:-
SK, TR, CO, BB, IC, B, C7, B4, D,

9.4 Operator Answers.

The zeries of operations are similar to pere. 9.2 except that the ring tone
is not discomnected, 8o thot before the operntor can speak to the Coin Box
subscriber the Ring Key must be momertorily opereted; this causesrelay RR to
oper=te.

RR relay operating.

RR1 completes an operate circult for relay RS.

R3 relay operating.

R31 completes a2 hold circuit for relay la
ggg% connect relay RC =cross the Junciion.

R85 discomects relay CB wihilch rélenses.

CB relay rcleasing.

CB1 disconnects relay CB hold path.

CB2 discommects the ring tone cct.
CB3% disconncets skart cartl from the "Ring Start' leads

With the discommection ol ring tone the operator con now spesk to
the coin bhox subscriber by opercting ths Speak Key asgnci~ted with cords

Relays operated ot this stnge:-

sk, 1B, 00, BB, IC, B, BA, M, 4, BX, DB, DD, CH, Li.

GBY, 14451
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9.5 Relsass.

ot g———

(a) Caller Clears First.

4t the end of the conversstion, should the c:1ling subscriber relesse,
and the plug be still in the jrck, then L., IB rélease and the 500 ohm earth
via Li is replreed by o 200 olun R12 battery on the +ve lead causing the
Manusl Hold relay to operate in cet. GBW. 13990,

T\ relay releaging.

TA1 discomnects relay BB, (IB1 for coin box call).

BB relay releawing.

BB1 °  discomnects BE hold cct.
BB2 releases revlay IC,

BB3 conmnects manun?l hold relny ME te the -ve leg of
the I/0 junction.
oB5 coemmects 200 onm R12 botts to the +ve leg of the

I/C junction.

IC relsy releasing.

1C2 releases relay DBs
IC3 com>letes an opersate circult ror relay DC.

DC rclay operating.

bc2 comeets  stert earth to the "Ba1, Ring Start" lead.

gggg comnect brlanced ringing to Junction.
DCL cogpletes a hoid cct. for relny A, vir DDha
DC5 comecks * start earth to the "Ring Start" lead.

DB relay releasing.

DB1 relermses relay DC.

DC relay releasing.

Decz discomnsots "Ralsnced ring start" eth.
DC3}  disconnect balenced ringing
DC6) from junction.

DCL disconnects relay 4 hold cct.
DC5 discomnects start enrth from "Ring Stort" lead.

Relsys oper~ted ot this stage: -
8x, B, BA, M, .., DD, CH, BX, (00 for coin box call).
The operstor withdrswing the plug frem the jock disconnects the
earth prssent on the -vo and +ve léeads of the junction therehy causing

relay 4 to relense.

A relay relenging.

A2 relengses relay BX.

BX relay relcasing.

BX3 releases relay Be

B relay rele~sing.

B1 releascs relay DD.
B2 relesses relay Ble
B3 extends guard carth from Ba3 to the P wire from group

selector levels

GBY, 1451
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Bl relay releasging.

Bt discomects the time pulse ccta
345 discomnsots the juard esrth’to the I/C P wire
from group selcctor lovels.
BA3 discomnects the errth from the P wire to the M DT,

DD rclay relsasging.

D2 replaces roley IB on the -ve(B) line.
DD3 eplaces relay L on the +ve(A) linc.

With the reolwcing of earth via rclay L4 instesd of the 200 R12 hatt.,
on the +ve wire of the Junctlrn reley MH in GBW. 13990 releases cauging the
earth on the ¥ wire to be removed, and roley 3K to rcleass.

SK relsy releasing.

SK2 discomnects relay TB from the -\reéBg vires

SK3 discomnects relay TA from the +ve wires

I, reconncets relay CD initial opernte path
ready for another call,

SK5 recomnects 150 ohm R9 battery to the P wire

from groun selector levels.

SKé reconnects 150 ohm RS bettery in parallel with
15008K relay to the I/C P wirc from junction
hunter levels.

The circult is now back to normal 2nd ready to receive further calls.

(b) SulLscriber "Flashes" Operator.

1f, in () above, the subscriber ro-1ifts his receiver bofore the
operator withdraws the »lug, taen relay MH will opsreate to earth on the -ve
lead from GBH7, 13990,

MI relay operating.

MHA completes » re~operste clroult for relsy BBe

BB relay operating.

BB1 prepareés 2 hold cct. for reliy BB.

BB2 completug & re-~operate pata Jor relay IC.

BR3 disconnccts relay M and re-operates relay IB.
BB5 completes a re-oporayte path for relay Tda.

Relays 10, DB, IB =nd Id re-operating the circuit is now back to the
same state, prior to the subscriber hanging up.

(¢) Operstor Clears Firgte

The operator withdrews the olug from the jrck ~nd releases relay .

\ relay releasging.

A2 relensss relay BX.

BX relsay releasing.

BX1 releases relay DB,
BX3 connects eorth to the Time Pulse Start.
BX5 releases reloy IB.

Relays cpercted 2t this stage:-
8K, L&, BB, 16, B, B4, OM, DD, CH (OO for coin box call).

When the subscriber clears relay I4 is released followed by the
remaining releys, and the cet. is restored to normal.

GBY. 14451
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(d) Timed Out Releasc.

If the subscriber docs not clear within 3 - 6 mins approx., after
the operator has clearcd, earth is returned on the Time Pulse Release
wire, to operate reclay PR via TM2 in the Jjunction cct. GBW. 13930 at the
dependent exchange. Preceédng connections arc released and the subscriber
holds to the PG condition. The remaining relays in GBW. 14451 are releascd

as in 9.5(a).
BUSYING THE CIRCUIT.

Inscrtion of 2 1ink in TJA1 & 2 or TJB 1 & 2 operateg relay PR.

PR relay operating.

R1 disconnects the P wire from the group selector levels
PR2 " "on u " " Sunction hunter.

The Jjunction must be busied at the porent exchange also, to prevent
seizure from I/C parent calls.

GEW. 144151



