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Part 1, 20 Line

NZPO TYPES 120, 135, 149 PABX2 CIRCUIT SUMMARIES

LONILENE

System

Section 1
Section

Section

Section 4
Section 5
Section 6
Section 7
Section 8
Section ¢

Section 10
Section 11

Section 12
Section 13

Part 2,.39/49 lina Systema:

Tocal calls between extensions; called line frse,
bugy and release cONGILIONS .vevnervracevrosraonesnacns

Extension dials wrorg first figure .u.ieevevesnsccsnnss

Extension calls attendant (dial "0"): Attendant’s line
free and busy conditions; releasals ...iiiveveenecnnse

Attendant calls extension and releaSe ..ovevessrsesesncy

Extepsion calls main exchange (dial "1"): all exchange
lines engaged; releasals; barred access extensions;
Alterﬂative access (dial 3) ssscasBsIseNPILI et s enetovton

Inceming calls froin main exchavges: Answering,
extending, trunk offering, rerouteings, consecutive
testing of extensions, hold feature (key “EB*),

1‘010&8&18 PO PIP QIR IREIOIL I I EI I IRV IRINNPINSSSIREEenI S

Attendant calls to main ezchange: establishment and
extension of calls; TeleaS8lY vevecesernrsassascocnens

Enquiry calls from trunk connections: to extensions,
transfer of calls, a%itendant recalls, releasals, fuulty
transfer conAitiond cuvivicossvreanrarsoraresrtocsserorer

Kight Service: night service extension number (59);
night service bells (dial "2 calls); attenpt to
transfer exchange line calls %o attendaunt under night

SeWiQB conditions *erseensectterstIIRsCORULAI ELACEARTYE

Altemative access R N R R R S N A R

Mains fail (automatic switching of trunk to allotted

extcrxsions SO L PIRNP P RONEN NN LN ONPORONTIODACVYOEEANIE IOV EOEN
Alarms: P.G. Auto (fuse, ring failure, mains failure).

Attendant's cabinet -~ remaining featurss (splitting
keys, flash and cancel key, alarm cut~oLf ko¥) veeesca.

uged in 20 lipe systems

Sections
1=5

Section 6

Section 7

Cornecting circtdt vouiiieiivnvareraserinerveasasssnnns

Enq“iry cirenit R R R N N R R I I I I AP

ROLEABE BIBIUR 44 usvvrauruneracnsnessonsononstsonssnsens

Eage Ko

i

)
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deseriviion of circuits whigh diffex from those
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Y.

Remszls R | & B

Marking relays (CX, RX, CY, RY) and €D, X, SD release. H docs not operate m : &7 : N
as line 33 is not apu.om ; : : :
IP slow flashes (as for busy extn) L)
attendant restores XDO m 8 : SB,SA -

: : . : : il
Relays opcrated awaiting c2ll to be extended normally . {1p) i P BR uwrmuow

7. Quigoing Calls set up by attendant, :
7.1 Attendant operates KT LPs of engaged exchange lines light. : LP
KT released : ' LP

7.2 Attendant operates X0 of free exchange line, ; C 84
Busy ohair closed, start chain closed, Earth to B wire to call main (aosmhmm - | 88,0433,
¥H ops to & 2th from exchange. : : ; o
iC and MY dis from exchange vhich is connected to attendants loop. ; : CL

Relays operated when attendant hears Gial tone ‘s 84,88 ,Ca,
| : m | BR,CL,1®

7.3  Attendant dials CR ops via DON wire. , CR.
Rulses direct to line. LP flashes quickly {flicker mﬁi Attendant is : ‘EC . ()
across cct for speech when called sub answers, ; .
Relays operated when attendant across cet arc same as before extending on ‘NA,EC . 8,(1P). . S4,SB,CA,
incoming call. i ‘ BR,CL,CR,

WA
MR,

7.4 Attendant nmay retire from cct. without losing call. w : W
attendant restores X0 ’ 8 M.mmvm,.w f

CL held, Exchange loop maintained LM
Relays operated afier attendant hss retired from cet. A {NA EC ! L(we) | BR,MH,CL,
IP flashing reninds attendant of urcowpleted trunit condition. M : : CR P,




7.5

7.6

.N‘.N

7.8

7.9

Remarks

extending is as indicated at conclusion of sect, 7.3. Extn,
required is "keyed-up" and trunk extended as described
from Sect. 6.3.

Attendant can release call from dial tone (Sect. u.uv.

o -t et 8 o

Attendant rcstorcs KDO

MH ops until exchange equipment is restored.
Trunk ncrmal

Attcndant ean rclcase call after dialling main exchange
nuember and before keying extn.

Attendant operates KR with ¥DO still operated

Titonasnt rostorcs X and KDO, cct. rostores as in 7.6 as CL
ean not hold vhen HH ops if CR is nomal sn that exchange
loop is broken.

Attendant can release call aftcr keying up extn if the extn
has not ansvicred. ’
Releys opcrated. LP steady

Attendant operates KR with KDO still opcrated

Attcendant relcases KR and KDO,Cct. rclcascs as in 7.6

If an exchange caller who has becn extended, clears before the
extn. answers, the extn. receives "ring no reply" condition,

Enguiry Calls ‘
Relays operated when extn. connected to exchange call

" attondant may extend call to an extension Position before

44720 13241 14,690

e T R e i ep
H ! !
. s ‘sB,sa |
¢ CA
M COMH
. BR !

EC ; ! _m

oM s, 'BR,%,B,
1 CA,CL M,
| H,MPF,RR,
| HM,RR.,
“ 1 Hmt m H
H i
14670
O BR,CL,CA,
| i H,LS B RG,
MF;



8.4

8.1.1

8.1.2

wulud E.osmb._wm,u..wﬂw‘ .,m.bommnm d.&.ndob on telephone thus eaxrthing .

- Extn recleases button

-4 6

Remarks

negative wirce
Assume encuiry cct. already engaged OR ops vie NSK wire {ER3
back) and lccks Ring tone to exin.

Pulse cct. operatcs. LP flashes EC

Extn., releases vutton

e e

Atterdant overates XKDO to answer

Position is now the samz as when callied extn, answers witn 8004
attendant across cet. {Sect. 6.4)
Zssuze Enquiry cct is free IR ops via ST wire, Exch line

—_——aa s e

iooped to hold.

Extn dis from ewhange caller and connected via TR1 to
enguiry cci,

R6 SYC Bk te ying s@mrt, pulsce cct operctes. Dial tone
to extn, ;
Eelays operetec .m L

Extn Dials 4st fiz. (7 or &)

Assume 8 T1S releascs twice, -~ & (Exch line) operates

tvice - A (Enquiry cct.) rclesses twice - ES steps to
contect 3.

Dial tcne éis at ES7
End of train

Relays operated after 1st fig. (8)
ES cn contacts 3

CD,(ES)

ABE

DR

A

BR,CL,H,LS,
B,CA,ER,¥B
RG MF

s

BR,CL,H,
18,3,CA,
ER,EB RG,
MF



Y

) g : 14720 14670 42,090
" rel © op rcl op ¢ rel op
8,22 Assume 7 dialled for 1st fig, Cot functions the same as in .
8.2.1 except that at end of pulse train ES is on contact 4.
DT operates via ES8 instead of E and ES drives to cont act
14 via ESt1. (DF locks) ) : :
Relays operated after ist fig (7) ‘ABR, . BR,CLH,
ES on contacts 14. DF : . 1S.,B8,C4,
! . : C M,
8,3 Extn, dials 2nd fig.Pulses repeated to step ES : ; A : 1S k
. ; ! (D
DF releases if 7 dialled for 1st fig. . DF :
End of trainCalled extn, testcd during release jag of E, i . CO A DA 1S
Assume free. OO of called extn. owcrates and extn. busied. ‘H
Ring tonc to czller, Ringing to called extn, . ; L E w
Relays opcrated during ringing ] i 4B MR | ! BR ,CL H
T T 1564,
: i N.Hu,uﬁm T
§ MF,
8,4 (Called cxtn. answers Ring tone and ringing dis, eth off ring:start F .
w D M
Relays omeratcd  extns, t2lking (A B,NR,,: {BR,CLH,
w W {H,FD, . LS,B,CA,
: ER ,EB RG,
w | MF,
8.5 Assume celled extn. was busy. H dees not operate, relays otherwise : :
are the saic as at the conclusion of section 8.3. Busy tone is
sent to the caller,
8.6 Calling Extn, rcverts to original exchange call . h
8.6.1 Extn. Presges button
Z operates via DR wire and locks. Eth to ring start operates Z
Pulsé ect. i .
ER end FB held to DRt via 26 and DR wire. i
Extn relecases bution : s DR
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Renasks C mo T 44670 4630
Hndu . op rel | op T “rel iop

PRy il B Adermboib i

ES homes

eth frem ring start, enquiry ect, norxmal

WOTE:~ If D does 30* release, u.m.. called extn, does so.n clear, B iz released
by £/C from RP pulse via PS3. B then releases HD, 3 and IR,

| Y

8.6.2 Callcd extn, releases ‘D
‘3

-

8.7 Extn. trarnsfcrs call to enguiry extn.

moqm%t\nw&.nm.m”m tefore transfer cansences. : A B NR, BR,C
: : H,FD “L3E

MP,

ba

8.7.4 Bxtn replaces roceiver

o W

CO of cxtensien rclcased, S/C of TR removed at CD5 i ; : cD : ,

2P wirc dis. ST (exch line cct) does not operate in series with TR : IR MH
(2000 chus : ;
1050 ohm batt. to J wire, L W
CD rele&ses by S/C at TRE and applics full eth to TR wire o) { :

EF hunts for markcd t2b on J bank (marked via EF2 and ES6) Lo
Enquiry extn, picked, EF dis, Enquiry extn. to cxch. line cct. : ;

%l

j C &
A {enquiry cct) ops when A in  exch line cct is released. ; ! A

Holding loop dis froa trunk, enguiry extn, and main exchange sub . ! . ET
connected together, POER,
‘A ; CcD :

[P S—

ES hones . : w
C
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I . y - .. .:.Lmo . :_.m.\o " .,:*mwo.

irel op :rel | op Crel ow...

e e m e e o g e e 4 5 e € e e e

H)E.B\ ovndcu.f uUH.Bm..r . . ¢ NR P .“

Relays o»zerated in exch line cct, are the same as for "dial 1" calis : ; ., " BR,CL,H

and extension of incoming calls : ‘ ! LS,B,CA,
H H : Mw@ 200,

«8 Extn rccalls attcndant
£.4 Extn prcsscs . and rcleases ‘onﬁuow to engagec enquiry cct, (Section
8 to 8.1.2.) ‘ :
Relavs orerated when extn has dial tone from enquiry ccit, . AB ‘ BR,CL,H,
S 18385
. : . ER,EB,RG,
! i ME,

8.8.2 Extn, dials '0' IS and A (Bxch line cct.) follow pulses - A (enquiry :
" ecct) steps : m .
ES to contacts 11, Dial tone dis at ES7 ; ‘D, (8s) '

End of train ‘cp ;

OR operates via CR wire and locks. Ring tone connected ; : i OR

ILP flashes, Pulse cct operates ©CR

: X _ ‘ER,E2 . (LP)

2

ES horzes ! i H :
Relays cpsrated aweiting attendant to answer. ¢ NA EC: : BR,CL,

: CA,CR,RG,
8.3.3 Attendant operates KDO to answer Attendant to extn. via 'IN? _ ) SA,
Ring %on¢ dis., warn tone connected S i 8B.
8.8.4 Attendant. may Jeave extn. connected to exchange line, or take over : _
owovbbmo line call
8.8.4.1 Attendant clears from call by releasing XDO Warn tone dis, M mwuww. ,

3.4.2 Extn, rcstores to 2llow attendant to take over call ; !

CR “_wmmm to g wire i i ! m,
CO of extn released ! i ‘HRG. !




mnw .

8.3.1

8.9.2

Wt
W.A
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o e S i-ﬁ..wmo s .._rm.\o .
rel | op H rel . op

fttendant moy now key trunk caller tc another oxth, i
(Sect. 6.3) :
Relays operated Pom,

: . S,EC.

Ertn. cannot tranzfecr call beiore cnguiry citn answers
Relays opersted whon cnquiry extn is being rng. NA

o

Ttn restores bofore waiting for enouiry extn to ansver ;

COs of exins. release. Pulse cct. operates ;
I® flashes ;. EC

Relevs operated awaiting attendant to answer NA EC,

S o e et e et

Attendant cperates ¥DOQ to answer ;
Eftendant connected to exchange caller via "OUT" wires : S

Relays overated M8, |
i g H

muomu..&woﬂ_wrwboﬁ.nromuaowméwmbmunﬁvuuwm.noﬂmm.moﬂwﬁﬁoumwuﬂ ,
to take over call (8.8,..2)

Night Service

Attendant overates ¥NS to night switch.
[SX oth dis iyoa exchanoe iine ccts, Cct. oprepored to give
busy tone if '0' dialled from equiry cct., Alternative eth dis. from night service

busy load. OIW wirc dis. XExtn dell cct prepared.

ABNRH:

. BR,CL,CA;

" B,5,18 ER,
. EB,RG I,
[ A




9.2.1

9.2.2

ing_on xchange Mine

Incoming xing on ¢

Stort and busy chains closed. Pulse cct operates

¢ operating will 2lso cither (i) ring 2 night service extn aumber

(89) or (ii) ring night servicc bells.

Assumc (1) nirht service extn, 89 comnected (togs 82 and 83 strapped in |

14L720)

ECR opcrates from ECt, Zth to ring sart,

BT oweratcs in scries vith CO extn 89

Continusuz ring to cxtn., 89 via bank strip conncction
Relays grerated awaiting cxtn to answer

Extn ansvers

A5 dis. Maridng batt, to J wire of EF bank

EP hunts for marked contact
Contact picket, EF dis.

CO of 89 retained

i treleased by S/C frow HY

Extn 89 extendaed to exch. line cct.

Extn. 89 connectced to exch. caller
Pulse start dis

Night seriice extn cct normal
Relays operated during speech are the same as after
extensicn of incowing calls (Sect.6.3)

Assume (ii) night service bells connected. Tegs 85 and
86 strapped and night-service bells cormnected to

tag 83 and 8% (14729)

m.mm.m,w.m operated - night service bells ringing

ET ‘B

DOH,AC CR ' RG.



2.3

:E)&ﬁmﬁbh cu&n , Ht ts udoou.ﬁwa mbm mmwm mu.mp dnﬂm

Rearyls

RBelays operated (Scctlt)

Extn dials !'2' A follows pulsc train CS steps to contact 9.

——— .~ e ———

Dial tone dis.

End of train
28 4450 olm batt. to J wire vie L2
ST opcrates via E..mwﬁxmnn.ﬁ..ow.m«wh& eth.

®® hunts for marked J contact
Contact picked, Drive cut.

H retains O cf aanswering extn.
FI' relcascs by 3/C. Bxtn.. to 1S

Extn. connccted to exch, caller
¢S homcs > eon, cct. normal

Relays oprcratcd during speech are the samc as after
extension of w:oo aing calls (sect.6, 5)

Attempt to transfer exchange call to atiendant after

N . e e o

night-switching

Relays opexated before transfer attcmpted..
Extn has dial tone from enquiry cct. (Sect. B).

wﬁn:m.w.wmrmfhw..bnphWP moNQWHHdmro.nvmaLbAmwgﬁFHuaoo.wv
step BS to contact 11

End cf train

Busy tone to extn. Ao,w and CR of exch. line cct. do not

op:zrate. because Ma is releascd)

8

E
G

; BT
i GEA
LB
| N
i

BS

. ow

BS

i
i
i
H
i
H
!
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1.

Renazks e IL ——

mel_; op [ Tei ; S

Relays opcrated 4,B,KR

Extn, reverts to exch. caller by pressing button and releasing

; : b2 :

ES homes, ‘B

Bnquiry cct, normal, Exch. line cct is in the sanme 1 Z,MR,

condition as before the transfer was attempted. :

pltemmatsve Asoeas ; S

Outgoing 8ccess on two routes can be provided as described in I.S, 1035, addendum No.3, This involves fitting a new relay, CS,

to the miscellaneous cct, as shown on (BW,.14720 iod A and alsc modificaticns to the connecting cects, and Extn 1line ccts as shown

on he Mod. A, wersion of the relevant circuit diagrams, The modifications provide for connecting sose exchange line relay

sets for dial "i" access and some for dial "3"., The CS relay prevents "crossing! of dial 1, 2 or 3 calls, and allows access

tc djal 3 by oxtns. varred. from dial 1, if required. S e e e e g o 4 -

14729 . 14650 14,690

R = P S PO S UV
irel | op! rel op | rei op

Relays operated when extn. has dial tone R R B .»w“w FT,K. | MF i

Bxin, dials 5.0 steps to contact 8 @ {cs§

End of train ¢y

CS and G op, in series., AS and BS dis, 1150 ohn -arking batt, cs G

to J wire. Eth to start chain "in" wirc of dial 3 exch line ccts. ST

EF hunts for marked J contact and call procceds as in 5.1. EF

tains fail

Normally MF rcleys in exchange line ccts are held operated. Selected extn lines are prewired t6 exchange line ccts, so that
while MFs arc operated, they function as normal extensions but, in the event of & mains failure, the releaszls of MPFs route

the extns directly to the relative exchange lines via IB relays,
P.B.X, group.

so that they then function as individual subscribers in a



" Mains fail M releases, AC dis, extn direct to line via IB, MH ais. T T

In call goes directly to extn, .

Qut_call; extn. must press button momenterily to eth the B wire to get dial tone from m :

main exchange. IB opcrates in either case, MF dis and if mains are restored before : . BR.

call is Tinished, BR operates to maintain exchange line cct busy. :

Dxtr clears when mains rostored:- ; 1B .

Conditicns restored to nermal. i BR : MF

W 14720
rel op ‘ rel ' op )

JN' I.PU.U.R.B.IM\ . M.....i...?f,.l.y ;.imyl&ls\l:l e ot s el e st s i e e Etiscamae 1 i sranas - -
12. P.C, Alam, ®nrdition origonates when an cxtn. holds dial tonc or docs not

Yolcsise con. cot. after use. Under these circumstances P operntes (pulse :

cct.) wnile TPt (con. cct) lights. : P

TH takes ahout 30 secs. : TH

TH dis, FG locis, LF13 (P.C. Alarm) lights. No awdible alamm PG

: i TH

Cendition clears when cen. cct. clears. i .
12.2 Auto  Alarm Corndition is signalled by LMk (huto alarm) glowing and the i ; :

Duzzer operating. Auto alams crigonate from fusc operations, ring ‘

faslures and wains fzilure if required. Refercence should be made to :

cowmon service Graving 13230 sheet 1 fig. 4A.
12.2,1 Fuose Alarg,Tuse operates

Fusc alam lams ard buzzer operate

Attendsnt _operatcs HUC AO operates and locks, (XCO can then be releascd)

Buzzer stops

Taulty fuse removed
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Remarks

e

12.2.2 Ring fail alam
Kormal owcration. RS ops to ring start

g g utio-tapigy

RR ops to TR1 output. :
If ringing is insufficient to opcrate RR. i

RS ops to ring start : " RS
- (vs2)
i © EA
S locks tc RS2 )
i FA
TR further locks to IBi1. Alarm conditions applied and maintaincd even after i P4
NS relcases. lLiarm conditions removed when rinzing is restored and RR ops. :
12.2,3 Yains Zail Sce drawing 13280, sheet 1, fig. 14 Meine failurc connects earth
fc baticry connected winding of AlL. . Alem functions es in 12.2.1.
13. Attendant fs caoinet - remaining Teatures uot alrcady covered 146
13.14 WNHWNM@%:MWW 78S and SE) “Then attendant entcrs an exchange line cet by operating DO, = -~ - e e e e -
zttindant, extn, and exch, caller are all connccted (ref. 14690, 13241).
XSS when operated leaves attendant comnected to extn only.
X3 when operated lcaves attendani commected to exchange only.
13.2  Mesh and Cancel koy (XF) When ettendant is across an exchange line, calls
can be concelled (avto) or if cxch, linc connccted to a CB exchenge, N Sav—
cancelled or flashed to cichangc operator. ; 13251 | i
Releys operated when attendant across cct:~ Pulse cct operation rel : op : OL,CR MF,
e DO - o ey sBloa)
- BR,
Attendant operates X¥, Exch loop opended at K
Cirelcased by S/C on ¥K wire. ‘cA
CR held Yo MiIf. M1 will hold_to wanual hold condition from cexchange PoMH
KT restored Loop to exchange closed. e
If exch, is releascd when K is opcrated MH rcleascs _ | MH
. i CL ;




Renaris’ P32 M 14,650

rel owA

B e
i

BR

If XDO. is restored S(13241) SA and SB (14690) will release ! ;
and cxch line cct is normal, ‘

Tf XD is left operated and KF restored,CA ops, eth. to exchon B |

wire w :
Eth, back on'a wire m
Toop to exch, dial tone o operator
nelavs overated are the same as when attendant had dial tone on i !

s

an outgoing call (7.2)

13.3 100 (slaim cut-—off key) AO operates as for fuse alarm (Sect.12.2.1) N

PANT 2 3%/L9 line systems:
Doscription of circuits which differ from those used in 20 line systems i.e., connecting and cnquiry

14660 i 13210

k71

Dese " ..
circuits, .. 13210

4. locel coll.cxtn. to extn. e L [ oop el o wel 0B -
$.1 Extn. locp, 4150 ohm batt. and CO. to HF wire (Lr) " i
to Linc start. ! i : i :
PS held via Ri ! W , | FB,PS
TS steps ! | PS,PA |
Pi and BB interact to step PS 2% times a sce. E ops > B
from 151 via F3k and locks to HOID wire : ! PA B
! ‘A
1o tnmts for calling line i i : : 'B
Calling line picked LF dis i co | S
Dial tonc to & relay, start chain rerouted, line start 18 ‘K !
dis dial tone to extn. i i

vd g
>
;w
3

Relavs copcrated oo |

s et . et it S

N\




Circuits deserjbed in these summarjegs:
GBY 13210 - Extension line circuits 20 and 35/49 line P.A.B.X.s.

GBY
GBW
GBW
GBW
GBY
GBW
GBW
GBW

GBW

13230
13241

14650

14660 -
14670 -
14680

14690

14700 ~

4711 -

20, 35 and 49 line P.A.B.X, Harker circuit.

Attendant's circuit 20, 35 and 49 line P,.A.B.X.s.

20 line P.A.B.X. connecting circuit.

35/49 line P.A.B.X. connecting circuit.

20 line P.A.B.X. Enquiry circuit.

35/49 line P.A.B.X. Enquiry circuit.

20, 35 and 49 line P.A.B.X. Exchange line circuit.

P.A.B.X. Ringing and tome circuit.

Pulse circuit 20, 35 and 49 line P.A.B.X.

14720 -~ Attendant's lina, Night service, start,

circuits.

20, 35 and 49 line P.A.B.X.

Alarms and miscellaneous



Part 1, 20 Line System

" Remarks

- rel

1. Iocal call Extn, to BExin.
1.1 Eutn loop - 1150 ohm batt + GO to
HF wire (I/8): 1line start earthed.
PS held via R1,

PS Steps

PA and PB interact to step PS 2%
steps per sec.

E ops from IS1 eth via PS4 and
locks to ISt via 'hold' wire

i

LP Hunta for calling line

Line picked, LP drive dis,

Extn. loop to A, Start chain dis,
line stavrt dis,

D.T. to czller, Start chaln re-
routed,

Relays operated at dial tone:-

1.2 Bxtn, dials 1st fip. (7 or 8)

1.2.1 Assume 8 dialled ~ A follows
pulse train - CS steps twice
N locks, D,T, dis,

End of train, GS on step 3

Relays operated awaiting 2nd Tig,

1¢2.2 If 415t fig had been 7. DI would
have operated via CS2 when CD re-~
leased,

CS drives to step 1L
Relays operated awaiting 2nd fig,

1.3 2nd fig, dialled - A follows pulse ;
train - CS steps accord.mgly. (oF
rels, if operated)

Ring start ecarthed,

End of train - CD rel -~ E rel
slowly called line tested

(assume free),.

PA, 3 interact to step PS. RA
ops via PS 2

Int, ring to line, ring tore to
caller

Relays oncrated during ringing
PS Stepping, RA oaerat:mg and
releasing. -

L, Called extn, answers, !
Ringing, Ring tone, Ring start dis ,
pulsc cct, normal

Relays operated during speech

A%}
+

13210

18

All cn.muit numbers are GBW

1u711
: op relv op
1S . .
- © PB,P8
¢ PAC
 FB ,P8!
:
SR
Cco : :
! PA _
co | -
o
: j v
: ! ]
S
L P
f .
o
oo
S
5 j s
i |-
R
i :
!
i
| !
: , RS
| 'FA,VB
| 'FB,RR
}
| P
. PA ' RA
. B
| RA -
co | " RS,VB
| SR
|
1 i
| RS
RR,VB
co

11;650

rel

op.. .

i Glows

: D, (cs)

E.
'AB IT K
NE,

{ RDF,
| Cs

13210

rel op

-A,B,FT,K,

| §,E,DF
* cp(es)

A,B,FT,K,

N, H, IR

1‘1

v}

ABFT K’l
Nhr
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1.5 Relcases

Remarks

1e5.1 C.:xll:ml extn clears firat

P operates P,G, Alarm after delay

Tsec 11.1).

Relays operated avaiting called

extn, to release,

Called extn relcases
IP1 out, CS homes via CS1,

Conditions nonn_e.l

1.5.2 Cnlled extn, clears {irst

1.

2,
2.

6

1

2,2

3

5

-after 2nd fig, and in 1.3,

P G. Alarm e.ﬁ.cr delay (Sec 11 1)

'Pelays opera’ced awaltm,g calling
extn, to rclease

Calling extn. releases
CS homes

IP out

Called extn busy

H does not operate when CD relecases

Pulse
cct. steps and busy tone is
connected. Relay BT is the busy
tone interrupter.

Relays operated during busy tone
Pulse cct, stepping - BT op and
release

Release (caller restores)

C8 homes

Conditions normal

Extn, diels wrong first dipit
Relays operated during dial tore

Extn, dials (9,6,5,4 or 3)
D.T. Dis,

End of train (CS on step 2,5,6,
7 or 8)

Busy torie to caller. Pulse cct
stepping,

Relsys operated after wrong 1st
fig,

Release seme as Section 1,6

Bxtn, dials attcndant ('0)
Relays operated during dial tonc
NA is always operated when night
service key is normal,

i

13210 10711
:rel}'op rel op:
: ] } i
! | |
i |
: ! ; | i
- Co RS
o L |
T
IR
A T R R
! | { ; |
R
S
‘co ¢ P |
o
: i !
o
co !
P
: . P
| ' i i P
' L
, | -’
1]
o ]
; I Co {RS
: : i |
I
L :
! i .
po : ]
! ; !
P é
| RS |
i § ! 2
: : i 1[
i | Co ‘P
C |
i ' ; i
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S T
T
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t : i |
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I
A
A

w650

! 13210

'r.e‘1> op
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LY s
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D! i i
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F. co |
N | i
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Hi et |, i
i co
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T K, H
i -N,NR,F
B
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"P,NR | !
i |
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‘ABFT )X, |
i N,NR, g I
!
A l
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X,NR,
FT !
N
i
P
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LP D ;
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b
A,BFT X
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1
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3.2

33

3k

3¢5

3.6

-5
Remarks BN B2 LN U & O S “*720
‘rel - op rel, op | rel op rel 61)
Extn dielg 'o' os s’\:eps to , ; : P CD,(cs);
contact 11 . . : ' ’ . P .
D.T, dis A o N G
03" drives to step 25 via C,SZ : . P i lF B T
: N : CD : !
; ! ; : B i
N T -
Attendant's line tested 4 : : i J !
during release lag of B iRS 1 H . KA
Pulse cct steoping, Ringing | : ; iEPA; B ’
cct, operating i : ' (vB)
Ring tone to caller, LPi1 : : [ ‘
flashirg to flicker earth ; 5 i(m) | !
from PA2, Alarm buzzer ops if: : 'RR |
KAA operated, : . . PB I RAT i :
Relays operated awaiting i ©Co. . i R§ ! AB,FI'K, NA
attendant {to answer. ' , o ! ; A
Pulse and ringer operating | ; ; i iN,NR,H LKA ALE15)
; .= i s !
Abtendant operates ¥0 %o ; : ! ; |
answer ! Pl P . SA
Buzzer dis, CS ops via DM wire i P O o 1B
IP11 dis. (Relay S is in | N KA,
marker cct.) 5 i P I b
CS steps to contact '1* 2 ‘ ? . CS ;8B
F ops from attendant's loop | , i L F i ©o
via 3 and 1 out wires i i i !
Pulse and Ringer ccts normal | | ' “RS | i D j
Relays operated during i i co ! I AB,FT,K;, | MNA,
speech : i P {  NNRH,F  SA,8B,
. ! ] | D 0,3
I . |
Release Attendant restores X0, : ! § \S SA
i : ' ; : [ SB
Con,cct releases as in sec. | f! ! , t D 1 :
1.5.2 i : i = f
Attendant's line normal L : .| H | CO|
! | f ' P
Attendant ‘s line already ; i ’ !
Relays operated when testing . G0 | RS AB,FT K, . NACO,
attendant's line (E holding | i ‘ NNRE ' 84,58
on relcase lag) i | : Ly s
Pulse and Ringer ccts : : ! .
operating ? i P
Relays in GBW,14720 op from | ! | g !
previous call, ! ! i : !
H and XA op via OL¥ wire i ! i H R ¢
LP12 to flicker earth i Lo | B f (Le2)
Relays opereted awaiting ' co ‘ | RS. | AB,¥P X' | NA,CO
attendant to restore, IP12 i P ’ I’N,NR H ! 8%,B,
flashing, Ring tone to caller ! L I ¥
. : ; i i i !
Attendant Restores KO P P } s
IPi2 diz 1Pt flashes, Gall P Vo 8,3 (1R11)
procceds and in Sect, 3,3, | i | ' | ! IL_P‘IZ.

Second call made to _attendent before first call is answered.

CS of both con, ccts on terminal 25, H of znd cct does not operate,
being shunted by 1st H7 earth, Busy tone sent to caller of 2nd call,
NOTE:~ This condition will also apply to the third of three
simultancous cells to attendant, i.e,, 1st call telldrng, 2nd in walting,
third rcceiving busy tone,




b
- T e e
o ewks o IEe T Toprel op rrel.. . op ...
4, Attendant calls extn, ; ; P i j
4,4 Atiendsnt operatcs XO : i s8 : "
. Buzzer dis, Larth'to line start i 1 8B,Is,s, L
1150 ohm batt. + CO to OLHF wire : ; | ;(BA.EB)i ;
Pulse cct, steps. (See sectioni) ; ; P 1 .
Co .
L B I T N -
LF hunts for attendant's line i : ! P | ¢ P, I
Attendant's line picked - LF dis, ; § co ! i FT
Eth, off line start S 18 P I
Dial tone to attendant via 3 4+ 1-Out @ | R . B
Relays operated during dial tone : ! co,sa,s8, | P | | AB,FT K,
; § S, Na : i i M
4.2 Attendant dials Con. cct operates as! ! o i
in Seotions 1.2, 1.3, 1.4 or 1,6, | to ?
Relays operated during. speech ! ' CO,8A4,sBi f AB,FT K,
(also CO of called:extn), ; Log,NA g_ | N,\R H,F,
Lled. ,_ | , | b

1

4.3 Release Attendant restores Ko | 84
Release of con, cct, proceeds as in 13,58,
1,541 |

{
i
!
!

Attendant's circuit noxmal




5.1

5.2

5.3

5.4

5.5

" Extn. calls wein exchange (Dial '4')

_Remarks

Relays overated when cxtn nears dial tone (See Section 1)
MF (146390) is operated as long as mains supply exists.

Extn dials '4' CS steps to contact 10

End of train
Eths to pulse start and PS5, 3mo ohm batt to .u wire via LI

Pulse cct steps ST ops via PS5 and start chain.
EF humts for calling extn. (marked by J wire)
Marked terminal picked: EF drive dis.,

Extn to exchange line

FT rcl from S/C by H7 (exch. line) which holds CO of calling

extn.

wrm.&og.«o uoun« oynwwﬂkmoo.\owomoﬂmrrdowaﬁmco
call exchange .

CS hores via CSi

Con. cct. ncrmal

Exch line connected - eth from A wire operates MH to mid-
point of voltage divider R7 - R8. .
Exch line looped - CL locks

RG locks ,

Dial tone to extn from main exchange

Relays opcreted.

Extn., dials main muﬂgm number, Aoperates on releasals
of IS
Pulses repeated to exch B holds

Relays operated during spcech are same as when diel
tone heard,

Relezge ,Extn restores Exch loop opened

AuNAO

e EeL _op  Eel.

Co

| PA-PB

WM L k720
2l op. Trel ep

Am?.mwuw

P o

>m

1

rel

N

s o otk ) L oot Ariomaeis s mree s me s e e s

i RG

ﬁhmwa P
B,BR,CA,
RG,CL.



5.6

~8-

erd holds CL if

hold fzciiity.

chain eth,

Remarks 13210 1711 447200 1 14650 14690
“rel:  op | rel . op | rel, opi rel: op rel . op
‘B
| o
5.5.1 If exch equipment has not reléased, ¥H ops to A wire , MH
"note 9" strap is in preventing : :
further relcase, This ernables the extn, to "flash" :
the operater at the wain exchange in case of a i
call to toll or cother manual board with manusl
When extn, lifts off 1S, B, CA op .”
A, ¥H release, exch. loop is reclosed, _ :
5.5.2 Assume exch cquipt. has released. i vH
CL
Exch line cct normsl Moo .W :
A1 exch, lines busy
Relays operated after 'M!' dialled (E not yet L co | ABFT.
operated) A1l exch line BRs op. U
"R ops via CS6 (terminal 10) LM wiper to busy _m N
: : i i
E cct dis., Busy tone to caller. _ ._
Relays cperated during busy tone i €O RS ! A B,FT,
i : L? i
ELNR

5.7

Bx

tarred direct access has iocal terminals E and
KD strapped. ’

This operates NR in the same manner 2s in section 5.6.
Czlling extn. therefore gets busy tone.

Inconing call from Auto main exchange (MA and MF
normzlly op) .

NOTE:~ Relays of marker cct (EW.17230 are shown
in explanatory form on GBW.13241 which will be

referred to throughout for convenience,




T 6

6.1.14

6.2

O O

mosmu.wmn

Emmmtm..wmm MH ops to ring re turn to busy ‘circuit ww.
operating ER if ._sowm 11" strap is in,

Attendant's buzzer omuoHP.wOM if KAA opcrated. Start
chain closed

Busy chain closed. Pulse cct steps.

1P of ascociated line flashes from flicker eth. from P4
Rclays operated awaiting attendant to answer

I7 an incoming call apnears before the éxch line cct.
relays have released, MH holds to ring return and 5C
ops to ringing.

GR locks

CR locks
Relays opcrate
call, LP flashe

mrgw,ﬂommﬁognoﬂ.pzoampgogubm
s, as described in Scction 6.1,

Attendant ‘Answers by operating KDO,Attendants 'out'! wires
to exch,linc circuit. )
SA, SB, aad S hold in series, Attendant's 'in' wires to
TRY.

Exch ring tripped. CL lccks

Rclays operated when attendant answers (LP still
flashes)

...rﬁﬁm:mrsn.no:mﬂcacl..ndmwh&d Am.mmcaa ﬂmv
Attendant presses key 7. -
Rey 7 released £X + BX hold in mbﬁ,om with RX

P &.u
Pulse circuit stops )
Relays operated awaiting pressing of 2nd key

i

dumao

H.mu, ow mmu“;.!o.u, WH.mH
! |

PA-FB

=)

f2-r8)

(e4.-5),

EC

.:Qmo

H

.1 ”HﬁP

-

NA ,BC

T op
- (1P)
. (1)

s,(LP)

cX BX,

ST

RX, ST,

8 ,CX ,BX

: 1 r@o

rel

:ﬂmﬁ%

BR,S4,SB,
CA.,CL MF..




Remerks

BT I
op |

“ m w(M tw&msmmﬁw presses key m

6.4

¥ey 5 relecased. AY, BY hold in series with RY
EF Drives via D' EMH.Q mmting for marked 7
terminal om M wire ’

Terminal picked, EPF drive dis

K has not time <o op.
EF thints for marked 75 terminal on M wire
Terminal xicked, EF Dis

¥ ops via ML wire and holds via Z wire

Pulse and Zinger ccts operating. RS op from M6
Required extn. tested {assume free)(H and CO operate
from pulse mrin.,a via P83, TP or ATP ﬁwn.ov Called
line busied, Ringing to extn,

to exch, caller
ting mv.tnr. to answer, LP steady.

1r wﬁmmmu\ , wu.rdc

tone
Relays onecrated await

HOTE:- If 79 had been keyed CD would have been
retained when  operatecd. EF would have remained
on termiral merked by first figure (7).

Omuwmm extn, answers
Ringing Dis. f{roa extn. .
1S to extn. lpop. Ring tone dis.

Warn tone connected
bdﬁ@bumb.w can speek to extn. if desired Aﬁm 'in' wire)
Relays operated

.co

Co

OSSO

RS

DA

T

PNA

ST RR IS

B
Mﬁ
BR,SA
R
&8@

ht




-1 -

”Hmu.wow H.owm.owm rel. ov_ud,_omow

6.5 Attendant restores KDO R : - T : mPuMm.“
Rolays operated when call connected and talldng (S0 : MA . WM m».wwc

Eoo ; ; m M B )P

6.6 Called extn busy .M ﬂ ;
Relays operated when testing called extn. : i RS ! PNA ) “mw ,SA,SB,
As called cxtn. is busy, H and FR do not operate, -LP : : : m : Ca OHJE
flashes to busy eth (BT2 in pulse cct.,)  If attendant : u.nJ ‘1P, ?
does not restore XDO, ecalled line will continue to m m
be tested from ATP wire (Section 6.3.2) Call will : M
proceced when line is free, i m : , :

6.7 Attendant trunk offers : i w : M “
6.7.1 Relays operated before trunk offering ' RS | B/ s 'BR,SA,SB,

I T (CACLX,
i i¥F,(LP),
6.7.2 attendant opcratcs KSS Call zen now be offered to . ~
busy extn., vie TO ¥ires. Warn tone to exin. (¥B2 in wc.wmw ! ”
cct) Exchange caller cannot overhear (TO incircuits ; : m i
14720 and 13244 is the sanmc relay). : {
6.7.3 alternatives ~
6.7.3.,1 Extn rejects call and caller is rerouted to
another extn. : _ , ! : :
Attendant restores XSS i LT w H
ittendant keys 2nd cxtn and call proceeds as in : u ! i

6.3, M will release when ST in marker oct :
operatcs and will reoperate when K operates. : : !

8.7.3.2 Extn. rejects call which Hm cancelled . : ' ; . i
Lattendant restores X83 ! : - T0 i

iitondant operates KR ; : i i M
LP out indicates XR can now be released 5 7
ittendsnt restores XDO : : S ' SB,SA



Remarks

——— . ——

RIS

T MR will operate if exchange has mot relcased and will hold
R ‘to maintain cxch. line cet busy.
Lssume exchange has releascd

6.7.3.3 Extn. accepts call and former connections relcase

" immediately when called extn line is free, I overates

and re-operates CO.

Call proceeds as in €.3,2. .

6.7.3.4 Bxtn, will accent call when existing connection is

o e - ——n

finished,
Attendant

collor loft camped on busy. (in waiting).

restores XSS

Attendant

restores ¥DO attendant dis fronm trunk and TR1.

MH ops to

Relays orcrated awaiting calied extn,

main exch. eth to hold CL

tc clear, LP slow

. flashing

6.7.3.1.4 Excn. caller clears before extn free. Exchange line

cct. vall not releasc vbecause CL is rctained by ¥7/.

called extn, restores, Exch. line cct. is extended dbut
extri. gets "Ring no reply" condéition.
Exch. line cct. clears when extn. restores.

6.7.3.4.2 Called extn clcars,Extn. seized, line rung

Ring tone to caller
Dxtn, answers
Ringing Dis.

Ring tone Dis.

Relays operated during speech

m..m wmpmm.mm..wx.g. Restores ~ See Sectien 5.5

: reli op: vrel:
!
: : i : W i
i : ;
H Bl . : i
m w | M S
| : m W : M
7O
M M
: i ; .
; : RS : NA
When o i i
j ; i
:
¢ Co |
RS
i ©COo NA

e
©rel .

CL

op

“g‘é

" op

M

rel



im.w,..

6.9.1

6.9.2

6.10

6.10.4 Attendant keys 1st fig. {3)

6.10.2 Attendant keys 2nd fig. (3)

Remarls

Rapid consccutive testing of extns
Relays operated when cxch. call received, extn. busy
and attendant atill across circuit.

4ttendant keys 1st fig.of 2nd choice extn.(assuem 8 of muv

Key 8 released, AX, BX, CX hold in series with RX,

Z wire opened to destroy previous calling condition
(i.e., ¥ releases) :
Condition of ccts 13241 and 14,690 is now the same
as at conclusion of scction 6.3.1 except that
different marking relays are operated.

Attendant presses key 3.Call proceeds as in 6.3.2.
Calls may also be similarly keyed to consecutive
"no reply” extns, H and RR releasing vith M when
Z wire opened by ST.

Incoming call cannot be extended immediately,neld
on "dial 33" facility

Relays overated when call answered and attendant
‘across line.

RKey 3 released. CX holds in series with RX.

Xey 3 released. CY holds in series with RY.
EF hunts’ for marked torminal 25 on M wire
Terminal picked, EF drive dis.

CD holds

'

. rel ' op

14720 13244 14590
rel | op . rel . op rel. op
's,(LP) ! BR,SA,SB,
W . ; Ca,CLM,
: m | MR,
X, ;
. HNN. :
ST
M S,(IR)) o YBeERSA,
{ SB,CACL,
X
RX |
EC ' R
P
cY
RY
- EF
o)
D
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