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e CINTELAL ., . - ;

To1  Tiids "'aarun vhowr tue circult of o inck-in 2000-type raley oot wiod
in Nﬁ‘? '}ﬂv-’ -ty no eXonunges, Tne purpese of this relay get is te proviac
an interfoce beiwecu 2 !oup dooounent Sipnalling exit and an ouf-of-bing
Siguull$dg earrier syshemn, The hyhrinlﬁﬁa\arﬁ““wl are included in thio
ralay ol. .

Ted While these notes apnly to Sheets % & 6 of the relay set; they will
aleg glve guidance o the prineiple of eperstion te shoet 1, bearing in
mind some changes Sn focilities and contact numbering estc.  The diagram
" should be censidercsd In . conjunction with the Iu¢low¢n5 ulnylans.

(a) héPO JH e ﬂ/ﬂ IAMWlnatﬁon at CB- EHSB,. r)I,c.‘ S '

(%) GBw 15%)@ Selr LP?Ll R/S sus, or equlvalent‘:'-

(c) GEW 10760 or EQUJvdenL. ‘Group Selector. . '

{d) NEPO 39391 or équivalcnt* Electfoni* Timer.

(e]” REPO 3M179 o/g OB h/ﬁ or equlvalﬁnt. '
2. PACILITY SCHEDULE. - : - .

P rovigiol As made for - .

L

2.7 Inceming unidgirectional working.

2,2 DByvrid tveusiorner providing & conversion from 2ewire Line to Y-wire
Eldfrﬂhﬂlﬂﬂ circuits., o : SR oo - o
4
243 Outeof-band uzgndlllrg over . the cmrcult on geparhte MET and W
signalling 1vﬁdﬁs : ) "

2 calls frowm a distant operabor or sudomatic
éxchnsnge subsoriber Lo & 2000-typa selector, o to a ranusl bhaoard ralay
et direct or via en iAncowming seleclor,

2.4 Rowteing of incoming

!
£

e

2.5 A Laek busying sipnzl to the distant eutgeding OO0% cignaliliug raluy
whoen the assocdaied dncowing selector or manual hourd ralsy sot is -
(&} on routine tests .
(17 has besk busicd or '
(¢} has been Liacked eunt,
ire line whenever this Zu
cd depending on whethcr
d transforuera are .

S.6 4 60D oxr 900 oha tewminotion to hybrid twow
nat corroatly watehad, the velue of rezistance

L) i ‘\z
F; 27 (G600 ohisd or Fig., 3 {900 ohm} type aybr

i
5
i

2,7 Dransrizsion of sarih-dis-garth YD wire gequence Lo the originsticg
eud an relessc and full juaciion grard wnlil Lhe selector is fully restored,

e P b 1y e r -
2. Mapusnl lald, .
- 5 LI :
el O?:,ﬁtar Domnll o,

e JoAL M

1

.10 Repebition of "ealled subseribey snswered gupervisosy conditions.

.01 Butenoien of an wnbalinced T et UsY o pad Y wiven to the
o ' - e L T . R A
Canal ool whnen Vireual ofvosci . Lo ouleed {HWele B0
-
AR AR vt A



3. QUTLINE CTRCUTY QPERATION,

3.1 Cadls from dintont onerator o an patometic exshanpge subscriber,

%.1.1 Seizure. When the operator plugs into the circuit at the distunt
exchange, nn earth is received over the ecarrier system via the "EY wirc
to opsrate ‘relay LD. A loop is connzceied across the “"—1" ond “+3%
wires to o greup selector, which when seiged refurns an esarth on the
HPIY wire. This carth prepares the relay set for dialling.

Z.%.2 DAY dng, fiher the operaior ﬁlﬁ]&, Brley LD responds o tho dinl
(EdrthTMPuLuC on the "B wire and a LD sontect bresks the loop Lo the
proup solector {and progressively to any other selector). ¥hile 1D is
pwlﬁing, relay GD operates and connects a termipation across the

wwire side of the Hybrid trancformer (T1/72).  When dialling is
anmghcd and the ”dlal ke;" rﬂatured the opﬂrstor will hear the appropricic
tone.,

Ze%.2 Called Line Free. if the called subscriber is free, and aaswery,
the supcrvisory sigaal wecelved Irom the finol seledtor will be ropeated
to the distant mapwal board to provide supcrvmslon.

Z.1. Oporetor Recall, By replacing and letlng the recaiver a;uernatg}x,
the calleod subscriber may asttract the operstors attention by "{lashing" '
the supevvisory lamp. )

507k Cullad Poxty Clcears-Munual Hold, When the called subscriboer olears
the LA carth is removed from the YK wire and this causes the superviscory
lamp in the cerd cirenit to light. The manuwel beard yelay scit preveutbs
the further release of the circuit. (0iig "Manunl Hold" fealurc i5 uses
in the ccutiel of calles to or from Toll Munusl Bosrds,}

Pelonse, When the eperatcr releascs (after the subscriber has
¢leered 2nd relay LA welansed), velay LD will be released from the MEY
wire spd the sguipmendt belng held is relecsed. The circuit is now novwsl.

:fi * .1- né PE'].(’!-‘"

e A “:f"“ Offcering. If Lhe culled subseriber is "puwsy', it jg peossinlie
0 effer the cull. Cparetion of the nanuwsl beard “sing key" rasulits in
this reloy set vnbaloneing the loop extended to the iucoming solecnors,
This unbalance causes the final selecior Lo swiich Lo the enpaged line,

o A

9he call is then offered Lo the pubseriber pho pey ¢lser. e Meing mag®
is mpain opeveted and th2 cubseriber »o-rang. Then the subgseriber

spivers noraal supervisory aignals are returuned,

A

s Calls fyom Dictani Automatic Dichanze to Mamual Poard,

3.2.1 Sejzure.

{a} Mopusl board relay sel dircctly connected -

Vihen o celling cubscriber ds conneeied by the distant
auto eguipment to the outpgoing O0B relay nmot &t thaet
exohunpe, an carth applicd by the errrier cuulpment to the
B wrive of {he ine oming GO relay feb, oporobing relay
Ly I

i

ol - . Ly
Fal _‘,."-éﬂ‘}:)._ Srrorom _f;



: -This causes a loop to be placed asvvoss the divectly
cornccied menval boord rolay sad GHF 15RED op cquivaleont,
t which lights a calling lanp on the switehboasrd and renurnaa
Ybusy" earth on the PV wire, Ringing tone is transmitted
frem the manwal board relay set to the calling subseribor,

(b) Hanual beard relay set access via selector level -

Access to the Wanuwl board rolay sct from the incoeming
Qor rclay set zzy be vin the level aof a selocter conmnvoted to
the dncoming 008 relay u&t. In this case Yseluure' and
! "dielling® occur as explisinzd in 3.1.1 ard 3.1.2.
When the selector train has been positions=d on the regunired
MB relay met, the calling lamp is kit and ring tone returnad
B8 in 3.2.1 (@).

2 Dperator Ansvers, When the eoperaior inserts her answer plug in the
ack associated with the rmonual board relsy met, an anzwer gipnal is
pagaed owethe Q0B carrvier system to LHO distant O/G relay sed, and the
civeuit is cenditioned for specch.

Ze2.3 Callippg Party Cleaps - Manusl Hoid,  When the calling subssriber
clears, carth is removed from the MEY wire, and- the oporstor cord circuit
superviscry lamp gloss indicating “ealling subsceriber cleared', Until
tho aperator remeves her plug, however, an oarth »ill be maintained on
the Plewire by the manual board relay set, This wmanual hold ceundition
is pernsed Lo the originating exchanpge via the 00B system, holding the
calllng subseriber and the intervening “WlLb&lﬂé equipnent,

He2oh Calling Party Rocalla. If under "manuzl hold" cenditions, the
Galilng porty 1ifts off his receiver, the calling lecp will be received
‘y *ha l/¢ GOR relay set as an earth on the "R lead. The =17 and "+11
wires ‘to the monual board relay set will be loopoed, dnﬁ the opsrator'ts
sunerviacry will be d4immed,

N ~

Bea2ed Ik Jo"h&. When  the operator withdraws her plug, the manual board
rel ay snt removes the earth from tha Pli-wirsa, The "manual holagh
condition is xemoved by the IL/C 0OB relay wet, and the-distant exchange
‘equipnent is released.

3.3 Avto-Auto galls. Details are piven in the appropriate sub paras of
para. %.

Y. COPERATIONAL DETAILS,

b1 Calls Jrom Mstont Operator do Automatic Exchanpe Subseribel s

oA Seisurn. When tha eperator pluge-into the marunl beard rolay szet
al the dz.tdnf cxcthge, it causcs sn earth to be foroardced over Lhe HEY

wvira Lo the incomin relay sel, to operate reolay LD.
E 1 ¢

Relay Li operating,
LDA ioops the Peelt and Y41 wires Lo the group sclector,
’ "U’id r"’i/'r %

e
e

!’.\
L

Lo A reonnoe be NP wipe carly from the YHY sive rad
7.5, (ﬁu‘utxwvxxﬁ Tinar ).

The Leop op the Y= Yif Gires cpuses an oirth Yo be roiurned on the
RN wine vhich eperatoes swlny RR owvia DI, ICT, RO and ORI.
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‘Relay

T

1w &t

LD.

Relay

e

o0

[
]

Reléy

vin the

HAVER Al

RR

RR1

RG1

RG2

RG3

cupernting,

pro%ides a holding civenit for relay ER, independent
ol contacts AL} nnd Chx. ' '

I3

disconnccla the "M wive from UJK.1. and "P1%.
operates rolsy RG.,
operating,
prepareé eircuit for Trunk foering.

' ) :
prepares circuit for U.R.1, "DO" iead and relzy CD.
disconnects the ope rat;ng ireuis for relay RR,

and provides sz holding .clrcuit for relay RG,
independent of contact ER3.

The circuit is nos ready to receive dial pulses,

Gperator Diala, The pulses from the Uperator's dial pulse xelay

Cn the firset break pulse, relay LD reloases,

Ln

LB

Lb2

LDA
Lhe

"releasing (on first "break® pulse),

disconnects the loop to the "-1'. and "™+1" wires.

connests the ¥PI1M aarih to relay CI which overstesz,
and to Electronic timer U.E.1. which staris timing the
1(’*11131 il Of hI‘"cA.h. pulse‘

cperatlag,

connects the G000 or 900 ohm termination across the
2owire side of T1/92 {Hybrid PTransformer).
S

conpects 1Y and "+1Y wires direct to the pmlaing
contect LPT,

further discoanects the eperating circuit fer relay RRj
plzees resistive shunt across relay RR for siugging
PRITNOLES8.,

operating (to “make"™ pulse),

recounecis Lhu loeop to the -1V gnd "+1" wires.
disconnects tha "FP1" earth te relay CD, which remains.
eperated dering pulsing duoe to "slow release" and resets
Blectronie Timer U.B,17.

During dialling, weliay LD pulses and reley CD rema2ins operated.

ALthough the "DO" luzd of U.EB.1.
pul

Preadc
Fers

et - ey -,
Thie train of
LR
L]

Sy

Yy

s conneeted to the "PAY earih
]

1 3
iing sontael L2, relsy IG does nnt oneratn, unless the breek

Lote beyond P52 omd ns meastrsd by the electronic timer ULELT,
pulses zctuabes the group selector {and progressively
et o } o

HEPO 74935, Goeb 5,
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When the dialling ceamses, relay LD remaina operated and relay Cb
roleases,

Relay LD romaing operated,

LD loaps the "-1" and "+1" wires to the group selector,
' via T1/72.

LD2  disconnects the "PA" wire earth from U.E.1, "DO" lead,
resetting the Electronic Timer.

Relay CD relesases,
Ch14 discoﬁnects the 600 or 90D ohy termination Across T1/T2

G2 .
Chi)

CDh3 has no useful funetion at this stage.

reconnects T1/T2 to M= and "+1" wires.

"Ring tone' will be heard from the final selector if the ecalled line
is frae. Reloys operated at this stage - LD, RR znd RG. )
When the circuit is equipped with a 900 ohm wybrid transfornmcr (Fig. 37,
in the pre-onswver condition an 1800 ohm termination is maintained acrosy
ihe hybrid 2-wire. .

belo3 Celtled Subseriber Answers, Whan Lthe called subscriber ansbwers, t(he
potential. merors "the o1 and "¢1" wirves is reversed, diode DY ceases to
prss current and relay LA will operste.

Relay LA apcrales,

LA1  disconncets R4/CH or RG/R7/CH termination acrsss
' Te " gnd M+ 1M wircu..o

LA connects earth to ihe ™M wire which extiuguishes Lhe supervisory
laup inm the opsraters cord circuit,

Spcech now talkess ploce.
Relays eperated while talking -~ LD, RR, RG and LA.

Go1.b Becall Operator. If the called subscriber wiches to aturact the
gttention of the operater, the switchhook iz depressed and released siowly.
Thin relegses yelny LA and fnkes the contact LAZ carth off the MY wiro,
which bas the effect of lighting the cord circult supervisory lanmp,

Then whaen the switchhoeolk iy woleased, relay LA Ls yo-operabted and 20onlacte
LAZ e2rith is re-applied to the YHY wire, which extiupuishes tie cord
circeuit supervisory lamp. The e¢alled subseoriber eguipment iz not
released, due to contact LD meintaining 2 lonn or the “=1% ung "+1%

wiree: this wmainteins an earth on "P1Y wire. Relay LD is held by thz
operatorts cord cirenit (see par. 4.1,6),

HALG A9, hest O

L
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hot.8 Sulimesribey ©Yines, Whea Ahe ewdl o Jinlaobed, the callod suviseiiber

reploaces the ALCDJx\; and relossss raloy L.
Rgl:'.:f L.'n- l‘hlutu‘gldll‘ﬁ,,
K ‘ . .
Li1 - reterninsates }Q/Ck or RO/R7/04 termination across "-qn
apd 41" wives. ' '
L
Lhz discopuects sarth frosw Lhe "B'" wire which causes the
suporvisory lamp in the operatora cord cireuit toe light,
. . . n Lo

h,1,6
set wubil

inl Iiord. Bécaﬁbo relay LD iq held by the nmanusl board relay
the Op“l@tOr rcmovos the cord cirouit p]ng. the circuit stoys

“in thn condltlcn, ¥ndun ds "Maniia) Hold". T Contadt LD1 waintains a lcop.

on the Y-1" apd "1 wires and this caureu the carth on e slru to
remain, holding the clrcumt. '

Relavﬁ opmratcd at ths stagc - LDy RR and RG,

hot,w Pﬂ]on”e.' When tho oparator'removes the rlug from the Jjack of

the manval board relay set, the earth is removed from- the "E" wire,

L3

Rela ay LD releases. oo

Relay 1D -releaéing,” .
.le dlsconnecte thu Aaop across the U;1“-and'ﬂfﬁ_wircﬂ_ﬂ
. (oug: see. cantact 102). ST 'f. e oy

SLb2 a connects the "PT" W1re earuh to the U E;%::hﬁbﬁ.iéad;-
: R L

Rc 1 ey CD averatas, and the U.E.1. (ElectroniclTimer) willlbpérate
reloy IG affer 73 125,

Relay CD Cperates,
Cni Y : .
CR2) bave no useful function at this staga.
D4 ) - ' _
CD3  plases resistive shunt 2eross relay RR for slugging
purpases.,
Relay 1G opcerates,

IG1 disconnectsn the "P1" carth from relay RR {which rcleases
in 70105 ms), '

16z re-loops the "-1Y and "+1" vires (lbap persists until reolay
KG releases), '

Releoy Rit relersen (after 70-105 m8),
RR1 has no useful funclion ot Lhic wtage.
Br2 HP zavih iz enmnscted fa fha YR o wiep bt eauce thi

relay set "Duay® lanp to Pichi (Ydunction guned! fobare],

l.._
\

disconnecta relay EY {whic) relesnscs in 160~-2470 w00



Helony RG

relonsing {nftur 160-200 w8},

a1 disconnects tha lowp Q? SEMALE I MR CEREI
¢ (z) maintains U.BE.1, {(ang y&iay IG) oferhted,
‘ (h)_ and-releach relay OD,
RG3 prepares fast re-operate of peiay RR on next selzure.
Relay CD releascs,-
GD2) have no useful funmetion at this stege. .~
OBR) A R s Hoau bide s e :
b .
CD3  completes fast re-operaste of relay RR on next seizurdf

The loop having been disconnected to the -1 and "4+4" wires, the
esrth on "P1U is dep ndent on the release of the melecior {rain.
When sclectors ra fully restored, U E. 1,_§and relay ;ﬁ} will relzase,

Tn= Certh iz now ready for further. calls,

4;i¢8 Trunk Ofxorlng (Hote 5-&) ,If the called subscriber’s line is

“the operdtor hehra "busy tone%.

Rela s op*r4ted at this stage - LD RR anu RG.

busy,

If the . operauor want* to Uffer the call ta the canled subsc*ibe;, o
the’ “r;nq key“ in the operator's gord circ ulg_lﬂ oHP"ated momentreily.
This causes a "itimed release" (of 200300 nS)'of relay LD.

ReJay LD

L2

=t
&
1%

IG1

gz

releases (for 200-300 mS).

dizacnnects the loop acroess bdhe Y=Y and "+1" wiros
o
{(but =mce contact TER},

connects the "P1Y wire earth to the U.E.T, "DO" lead
and also operates relay CD. :

Clp ‘.aue..' r

connecis the 600 ohm termination @cross the e~wird mside
of B1/T2.

coaneets -1 apg "+1Y wires to contoect IG2.

places resistive shunt across relay RR for slugging purposes

operates (75 mS after the earth is applied to U.E,.1,),

disceonuaects the D1 eartk from relasy R
{rhick releasez in 70-1065 wS), '

re-laops the "ot pund "1 wiiw:,

5 .



Relay BR . relcases (sfter 70-105 mb),
RR1 has no uwgeful function_ uat this stage.
kRz has no ugeflful functien ot this stapge.
e . . X
RR%  prepares the trunk olferinp earth signal and
pre] E .
© dipconnects relay RG {but due to it elease time,
dozs not release). '
Relay LD overates after Ytimed relcase',
LB1 re-loops the "=1% and "+1" wires.

LD2  disconndcts the PN wive earth snd roleasea v, E.1. and -
- relays IG and CD (E]OW“tO"rGJEaue}o ‘ '

lielay 1G releases,a

IGH DropAres the "P1" earth to re- ogeratu ra]a" RR via,
RI1 and contact CDE.

162 connects the earth on contact- RR3 to the_“ai"-wiré,
via contacts Rai1 and CDa2 (trunk'mfferiug earth signal)

Reley CD- rclééSGQ (slbﬁi&)*-,_fff__.";f QQf't.f:"

CD1  hes ﬁéfﬁﬁefﬁl”fﬁﬁcéiﬁﬁ &ﬁjtﬁiafSEagg;"

 33§2' reconnects T1/T2 to g and “+1” wires. SR

-.‘(-_ .

cn3 .gompéeues ulOd ope*‘atu c11cu¢t (via thornlstor PY1‘
o ralay RR

R

Relay RR onerates slowly (vla contact CD thermistor RY1, contact
: 161 diode D3), SRR '

BR1 pravides holding circuit.

RR2 hos no usefuwl function at this stage,
RRS disconnects the trunk offering earth signal,

The esrth on the Y"~1" wire causes the final sélector Lo ge into a
talking condition which reverses the potential aeress the "-1" gnd 1M
wires, this cperates relay LA,

Relay LA operates,

LA disconnects R4 /Ch terwmination across "=1" and "+1" wires,

LA2 connects earth to the MY wire which extinguishes the
aupervigory lamp in the operator's cord circuit.

The operator may now aoffer the 1oll call bto the called subscriber.

Hndoys gperated ot this siope <LA, L4, BR and RG,

i

. P .
MATC s :



fr._?.?} _ ITothe
ko i i B Tl b PR v is oantion rolesson roiay LE
un.;(‘h l J.I-.; H.L's Lo cord clreult supsrvisory Ionp as alicody descrilbod
(I'rlr. 4,1.5), S .

Flod sukasitiber noeopts bhe (oilosd)

F|1

A

By oporating the “wing key'', the ocircuit will feschion as in
or. ,.1.8 odd cnuue the callr;d snboeribers boll set Lo be runp.
. I

The circuit now futctions as in par, #.1.3. '

L, 2 Calls frmm Distant Automatic Subscriboer Lo Menuwnl, Board,

+

: *’h:,., T J:-E:J.::ur“c.
L

(a) Manual -Board Kelay Set Directly Conngeted -

When the distant outpgolng 008 relay scbt is scized
by & subzcriver via the switchinpg train, the 00B carricr
system causes an eerth to be placed on the “EM lead of
the I/C rclay sot, p'“ahnng relay LD,

Rélay LD cperating, ' P
LD _plucer the hybrid transformer: windings in zeriss with
Rg Rﬁ’ard D5, acpross the ¢t~ apd Y+1% léada to bhe manual
board relay sat, The associatad "gall" lamp on the
seitehboard is 1it, and &n earih is Foiturned by the
mzpual board relay set .on the P1 Jead, ' This earth
._operates ‘RR via D3, 181, BGJ apd; (D3, R

i

.LDQ DlBGOﬂnGCts the P1° 1eaa from the Blectronxc t1mar U E 1

,7. v

Relay RR operatlng,

RR provides a held circuis for ER ind9péndent of RGZ and CDZ,
‘RREI discomnecta the "M lead from U,E.1. -
Raﬁi orerates relpy RGE.

Relay RG operating,

RGA Proepares a shart circuit path round LD1T conditionzl on
the oweraticn of IG,.

RG2 Irepares & cirecuit for OD and the delayed operation of the tim

bdu
o
=

RG3 provides m holding circuit for RBG independent of RRZ, &

Ring tone is vassed from the manual boord relay set and, via the
hybhrid and carrier systewm, te the calling subSoriber.

(b} Hanital Beard Relay Set Access via .Belector Level -

In this ¢azge the solzure of the cistant 003 reloy set

Ly the calling subscribver results in seizure of the I/C
Q0B relay et ag erplained dn ho1.1. The associated
preup selector 15 ciepoed a5 in 4,1,2 snd a free manual
board reloy set ix attuched by bhis grovp =elector.
Lailgure of the puncel board relay seb fhon ouours ds

seribed dn .27 (a4}, the “eall” ]amp bodngr 1it and
ring tent returred 1o (he calling subseribor.

-

NEvis e Dy



L Op.: Whoen the owerator ingerbo ey onovor cord, tho
Gy GEL roverscs Lhe polority of polential on the =1, 41

aaas) boara el 3
WAL . Dipde N5 is now book-Licsed apnd relay Lt opeératca.
LAT remoeves Lhe 600 olim (IE,"/}5 oy IS0O ohw (RE < ]_{,?/) termination Acivoss
thie -1 awd +7 wives, : . z : :
LAZ cemnects certh to thﬂ Y wire cousing thoe answer signa2l to be
X (= [}
Trancsmittzsd to the originanting relay sci,

Speech can now take place.

h.2.3 C171££n(1Hdr « Hnanuil Hold. ~ When the calling subscriber ¢)cars
the 00D carricr sysbenm causes the YEY lead cartn to be rg Mo vcd, resaliing
ig tHe releose of relay Lh, ' '

‘Reilsy LD rcl casing,
Dt - opens_the -1, +1 roop. .The Lloop will however be released by
: in 75 mS, at wmoementary (75 mS)_release-of_relay LA obecura,

L2 aprlies the P1 earth %o ;hc "delayed operaticn' lead
LG of 'the electronic timer U.E.?7 and to relay CD which
operates, i

Relay €D operating,

ChZ - applies the RT%%HOB 900 ohm shunt Lc relay RR to render
cthat relav slvwffo relcase..h R

In 75 m$,. the earth &pplled to-the- electronlc tlmer Dolead causes
-rnla) IG to ogbvate,

‘Relay IG -"ogerating,
1G1 opens the RR circuit and relay RR rzleases after 70-%05 ms

IG2 re-~closes the »1‘ +1 loop, re-operating LA,

BRR - zeleasing (70-105 w3,

RR2 connects the P1 wire earth via LD 2 to the M wire to hold
ths distant switching equipment via the 003 gyctem. Tha
mewontoary relense of relay LA, being less than the welease

eriod of a B relay or its equivalent at the originating
ond, d

o¢s not cause the release of the switching $rasin.
RR3  releases RG (160-240 us),

RG releasing,

RG1 discounects the loop Lo the M,.B. relay set, causing ihe
"oallaer clsax® SUperv isGiy lamp te light, and relay LA
te release, -

RG2 mainbaine U E.1, lznd  relay IG) operated, and releases
relay CGD. '

RG3  shori circuits thermistor RYT, ensuing thet rclay RR will
cporyeLe oot en Lhs next selzure,

FIPQ Bh19%5 0 Sheni



releasing:
LA pemfermivates the hybrid 2ewire in 600 or 1800 ohm.
LAz removes its zartk frow the N wire but this has previously been
overlappod by the P71 eaxrth via RR2, so no disconnection of M-uire
carth coours. :

cn’ releasing,
CN3% - prensres RR ra-opecrabe clircuit,

Jhs long as the operator's plug remains in the jock, the munual board
relay sct maintains the Plewirve carih, which, being applict to the UM
wire, is passed back to the originatling relay set as a manual hold
condition, wnd holds the calllng sub seriber's line circuit under cosntrol
of the called cperator, : ' '

4,24 Callinp Pariy Becalls. - Should the caller now 1ift off his recoiver,
his loop will cauae “the GUB currier system to app)y an earth to the “E!
lead of the 1/C velay sei oncrat1ng relay LD. '

Relny LD operating,
LD1  loops the "=1" dpd> "1" wires tothe manual board relay sed

cdusing the supervxcor lamp'bn‘the_SWi;chboard to be extinguished,

e P "
H S ‘-,-.'-- L -‘-,-__._1'

\..

‘Relay LA - rehoperates.;'

o2 dzsconnects the P1 eapth from thg “F"-wire and the timer
10 lesad, releasing r61ay IiG.

LA -re-operating,
A1 reroves the hybrid 2-wire termination..

LAZ  mpplics corth Lo the "MY pire to hold the O/G rolay zet
anag watchln equipment. ' '

G releasing,

IG1 onplice Plewive earth to relay RR whlch onerates in
its fast nede, :

Ic2 preparces the short circuit round LD1.

RR cperaulno,
RR1 holds relay RR.

RR2 'isolates the “MY wire,

RKE3 sparates RG,

BERO 410G, Sheek il



it opoerating,

At . further preparcs the shori simcuit reund LR 1.
a2 'prpnaVe“ for the operation cf.CD and the delayed

operation ol the timel.
RG%  locis RG indepcndent of RR3.

The circuit it again in the epesch condition,

4.2.5 Oney  tor Cloars: hﬂforu Calling quhscr’bﬁv, fhen the cperantor
withdraws her yais the menual bosyd re iay set rostolu ﬁhe polarity of
the M- V’ ang 477 nxtes, rcleaﬁ:ng Jﬁlay Ehe e E SO

Relay LA relcasmﬁg,.f'
LaA restores Ehe-two wire hybrid termination,.

L2 remowes e edr%h from the M-lead and. the d1stant 048
relay set regis te;s tho fact that the called part)
has cleosred,

The a@witeh train in the originatiné'QXLHdn&a, the GOB cmrrier
system and associated relay sets, and the manual boarﬁ relay set ave now
'heldjunder control of the ca;lcr loop,' BN

4,2.6 C a]ler Cle&rs after Oper&tor.' Hhen thﬁ caller olears, the callznb
loop is disconnscted at the originating exch%nge._- The OOB cnrg*er b?uttm
remo?em the E-~lead eﬁ“th roleaslng relaj LD,

tow

Rglay LD ’ 'releasxng,‘

L ¢pens the loop to the nanual hoard reley set but xh 5
iz wslessad in ,5 uf by the GP&IutLOﬂ af il

Lo npplice the Pi-carth to the fimer to operate )
jancdiately and IG in Y5 al.

¢l - operating
ot terminates the ybrid in 600 or $00 oL .

CDh3  zpplies a Q00 c¢hm Hhugt(RiOAend'Q1OD)to relay R@ Lo
rrevide a releage leﬂj.

cphy Switch the hybrid windings out of;the bolding loop.
iG gperaling in 75 mS,

IG1  removes the RR holding circuit from the Pi-wire.
IR selenses alonly LFO*:OSPu).

iGe re-apnlies Lhe holding loop tc the manual board relay cet.

:R}._(‘. FAERN L'-‘,I..'-:'-illg Py

Ly snnrtoks the earth on D1 to the Hewire, providing a bucks
Lo eondition Lo hold Lhe éintant relsy set wntil the
ol Dpurd relay set haes cloared,

RS iode o R (80-200 mR), B
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3 i (‘-[_“uu-“.f:”.
it opentthe holdiog Loop and the manuald boeard relay sob
otarts te relenseo, ' ’ :
- . . Al
kG2 . ppwlics the Pl-sarih 4o the 10 lead of the timer to
hold JG, and removes it from rolay CD éhich relsases

. a

in its fast modo,

hhcn the mapnual board relay set has released it removes the earih
from the Plewire and hence the M- ~wire and releascs LG, ALY relays
arc normal. Should there bo an intervening selecteor houliwesn the I/C
Junetion-roelay et and the manval heoard relay getl this selector will
astore on renoval of the Pl<éarth by the MB relay sebt. An earth
dig-enrtll sequence will be reveated on the M-wire during this action,
releasing the distant switching equipment then re- grarding the junciion
during the restoration of the selector, Yhea ultimately the H-wire
earth is removed, the dista nt - cutgoing reloy set will be avalldble for calls.

u :%  Auto to Auto C“71h. Details a:e given in the appropriate sub paras of
para. 4. - . e R S

5. CIRCUIT DESIGH;HOTES.
5.7 Relay CD. '

(a)} Usual CD 1@5 of 100~ ~950 mS with didde D1 in
parallel while rcldy RG is- oparated, .

(b}, fast ralease (approx*mately 20 m&yon open czrcu1t),
' ._qwnen relay PG releases.'

5.2 Relay ; Tu 75 1l ope“ato laﬂ fropm Naph. %h391, If the “b”euk“ signal
teo U, Lb;o Tasts longex then 75 m3, Relay IG oporates performing the
fellowinmg functions:

{a) Initiates the release of relay RE,

(b) Resloses the loop ©o the selectors.

5.3 thﬁg PR, 70-105 mb release lag. IE the "bresk” signal Jasts

Tongexr than fﬁswsuo S, relay BR rele 15eg pcrformlng the fecllewing
unchions:

(23 Upens its Lolding circenii,

n) Cannects the "P1" wire to the send lead to transfer
WER wire information to the Orl"Ln ting ¢nd for
Junctien gu"“& purposes,

(c) Tuitiztes the release of relay PG and if Note 5.2 or 6.2
cs ranares & Trunk 0£fering signal.

& 1 \.."I

'\.*'F

S.%  Roluy sy 160-280 LS release lag, on dicde shunt. IFf the "break!
signal ladto longer than 305-420 w3, relay RG will releans, opening again

Cthe loop €o the saleciors.

This now eelasnea 3he A reley 2 the finagl egelocter, which ia fwurn
Lintes Cho rolease of relay B on its luog of 150»2?5 5 . This means
Ay in the finul selecter releuses only if tho “hrook' peiso
omaste fer G55-645 13,

Lt fhe B orel:
i



5.5 ay Bl L Operotoes when Uhoe (roup Seleetor voin aboul 4
Ee e provp svleefolr Tor roubdonisig. Contovse of velry W7 disconnoct

w Mpepoative® mud “poaltive®™ wired and prevoeni -
(r) the termination, ond

(b) +the Operator seizing tho groep selector, eithér. of
which interfere with the routiner teutn, As moon
a8 the selector is seized, a puarding earth is
retwrned on the "P1Y wire, which covecs the manusl
relay set fteo Moack busy” (lignv the Busy lq‘p)

. L3

5.6 Divde Di. Causes xc¢dy LD 4n- have the ususl release lug of

100-150 W3 when xelay RG in operated. OvherWLQe, 6 reloouse lag of
&PPTﬂuimﬁtﬁlj 20 @5 applies, '

.5.? iode DZ, Causes yelay RG_fo have'a ﬂﬁomﬁhﬂ mS release lags

5.8  Diocde B3, Isolates relay RER from the selector "Pi¥ .wire during the
releass seyuence, ' S

5.5 D;oun B, In conjunction witin diode D6 prevents say interaction
betwsen CUfU E.1. znd PH® wive.

5.10 Diode BS. Polarises 'relay LA.
5«12 Diode DG, —3@@,D4. 

5,12 Diode D?. Prevents relay RR being permahently 1losked via RRY, RG3,
apd RR3 Lo ¢artih. ' ' : .

5.12 Rid. Non-linedr resistor; providsd to reduce sparking on contact
16T, .

S.¥ RICA apd R1DB,  Provides resistive shunt across r*i'v RR for siugning

purpsses when relay €D opeirates, thus giving a release time of 70-1035 =8

for releoy RR.

215 PY1. (Thernistor 14) delays the operatwor of relay TR theraby
lengthening the tiwe of the unbalapce eartih sent to the fxnul selector

Ge16.1 The lecep Condusior Posistance on exit is 1400 ohnz (rolsy LAY,

5,16,2 Tho im%u] tion resisience must pat Ye less than 59,000 ohmi fron
githeyr wire (0 = :

(#) auny other wire, or
{b) to carth.
$5:16,3 The Cenductnr Resigtance on the VEY wire is 1450 ohms.

5,150 The Cocoinctor Resistance on thePwire will be determined by the
carelon o)L g

B L LD P DRAR NOTES,



