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DIAGRAM NOTES
. -.concerning
DILAGRAM GEW, 14680
. titled
358 19 LIWE P.A.B.X. - ENQUIRY CTRCUIT

1. GENERAL.

This circuit is used by an extenulon engaged on an exchange line call,
should it be necessary to:- -

13 make an enquiry call to another extension.
2) transfer the call to another extension,

3 call in the attendant, '
L) transfer the call to the,attendant.

The facilities of calllng in the attendant and transfeérring to the
attendant are not avallable at nlght.

2e FACILITY SCHEDUUE.

Provision is made for:-

(1) Connectlng an extens1on engaged on ah exchange line call to the enquiry
circuit (if free) by a single depression of the instrument push=-button.

(2) Recalling the attendant should the enguiry circuit be already engaged
when the button is operated.

(3) Extensions having seized the enguiry circuit to recall the attendant
into circuit by dialling 'O!,

é#g Connection to the wanted extension by dialling the requlred number,

5) Marking the called extension for transfer purposes and releasing

~-the circuit when the transfer is completed.

(6) Recalllng the attendsnt and relecasing the enguiry circuit when a
transfer is attempted to an extension that has not answered.

(7) Access to the circuit for testing with Routine Test Set GBW.13290.

(8) The connection of Ring Tone on operator re-call.

3, CIRCUIT DESCRIPTION.

3.1 Outline.

An extension, engaged on an Exchange Line Call may, by a mamentary
depression of the sub=set button and dialling the appropriate number make
an enquiry call to another extension while holding the main exchange call.
When the enquiry has been completed the extension can return to the main
exchange call, or alternatively, transfer the exchange call to the other
extension,

To obtain the assistance of ths attendant, the extension momentarily
depresses the sub-set button once and then dials the digit 'C'.,. The
depression of the button connects the cxtens1on to the enquiry circuit.
Dialling 'O!' steps the enqulry selector to the 10th level to call the
attendant.

In the event df the enquiry circuit being engaged; the first devression
of the button causes the attendant to be recalled.

3.2 Detail.

3+2+1 Enguiry Call, Enquiry Circuit Frse.

The extension momentarily depresses the sub~-set button which
comnects an earth to the -ve line and operates the differentially
wournd relay DR in the cxchange line circuit.

The operation of relay DR causes the ERArelay,‘in the Exchange
Line circuit, to operate to the earth cxtended over the ST lead.
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When the extension releases his sub~-set button, relay DR releases and allows
the EB relay in the Exchange Line circuit to operate over the H "IN" and TR
leads to earth on the front of H changeover contact in the Exchange Line
circuit. Relays ER and EB operated hold the main exchange call, and switch the
extension through to the Enqu;ny circuit via the repeating coil bridge in the
Exchange Line circuit. Relay A operates to the repeating coil 1loop.

Relav L operating.

i opefates relay B to 125 ohm battery (R34 and B).
A2 preparcs opcrating circuit for relay Z.

Relay B operating

Bl prepares operating circuit of relay CD.

B2  prepares holding circuit for B from battery at vertical magnet
. on operatlon of relay CD during impulsing.

B3 preparcs operate circuit of relay E.

By,  comnects dial tone to calling extension.

BS  prepares holding circuit for relay H.

B6 earths ring start lesd and disconnects earth from ST lead. -

Extension dials the first digit.

At the first releaso of relay diy rclay CD operates to earth at TR6 in
series with the vertlcal maenet

Relay CD operating

CD3 removes battery shunt across the vertical magnet.

%mrwm%mimﬁwﬁWafmmsw@;

Relay CD. and B hold durlng 1mpu131ng and the sw1tch steps vertlcally to
the reqplred level, opcrating the OLf-normal sprlngs N At the end of

impulsing relay CD feleases.

N springs operating

N1 discomnects dial tone, o
2 connects the release earth via the NPB springs to B or BT relays.
N3 disconnects the ST lead and comnects CR lead to back contact of
' B6, for attendant recall. when a transferis attempted to an
extens1on Wwho has riot’ anowered (see 3 5 2).

On non—worklng levels the NPB springs operate, dlsconnectlng relay E
and operating rclay BT on release of CD.

Relgy BT operating -

BM. & 3 1neffect1Ve at this stage.

BT2 -disconnects the vertical magnet and prevents re—oporatlon of
CD relay, by short circuiting it.

BT4 extends Busy Tone to the calling extension.

On worklng levels the NPB sprlngs remain unoperated "and st the end
of the first digit 'when rclay CD releases, relay E operates via Release
earth, TJ11-12, N2, B3, NR2, CD4, NP31.

Relay E operating

EA1 prepares a test circuit for relay H and an operate circuit for
relay BT.
E2  disconnects short circuit across H relav test Wlndlng.
E3 disconnects the tone windigg of relay A.
EL  prepares a hold 01rcu1t for relay E when relay CD operates during
second digit.
" E5  switches impulsing circuit from Vertical to Rotary magnet.

(GBW.14680)
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The extension dials the second éigit.

Lt the first release of relay .., CD rclay operates to ccrth at TR6 in
series w1th the Rotary magnet.

Relay CD Operating

CD3 removes battery shunt across Rotary moagnet.
CD4  prepares hold circuit for reloy E.
CDS  operates relay BT.

Relay BT operating

BT1 prepares a locking circuit for relay #.
BT2 ineffective at this stage.

BT3 Jlocks relay BT to release earth via B3, N2.
BTL - prepares tone circuit.

Relays CD and B hold during impulsing and the switch steps round to the
required outlet, operating the rotery off-nomal springs INR.

NR springs operate

NR1 preparcs operate~cir9uitxfor relay CD on‘transfer;
NR2 completes hold circuit for relay E during impulsing.

Lt the end of dialling relay CD releascs and at CDL breaks the holding
circuit of relay E. During the release time of relay E the H relay tests the
Called extensions line circuit via H wiper and Bank.

3.2.2.Called Extension Free

Ir thc called extension is free, H relay operates to the CC relay
battery‘ln.the extension line circuit.

Relay H operating

H! applies interrupted ringing %o thc extension's —ve line.

H2  applies ring return to the cxtension's +ve line.

H3  further prepares ring tone circuit. to calling extension.

Hy locks H over d-e winding to B5 earth., = .

H5 earths the called extensions's H lead, thcreby buS/lng the outlet,
H6  opens rotary magnet circuit. .

Relay E releasing

E1 disconnects relay H testing circuit,

E2  short-circuits winding of relay H.

E3 aponlies ring tone to tone coil of relay L.

E4  further disconnects holding circuit for relay E.
E5 further disconnccts rotary magnct.

When the called extension answers, relay P operates to oallcd extension's
loop.

Relay F operatirige

™  disconnects hold circuit of relay H (see operatlon of D)
F2  disconnects ring tone.

F3  removes ringing and closes -ve line to D relay.

Fli(x)locks relay F to earth on B by removing its short cireuit.
5 discomnects the earth on the Ring Start lead.

P6  removes ringing return and closes +ve line to D relay.

The D relay operates to the called extension's loop.

(GBW.14680) |
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Relay D operating

D1 provides an alternative hold circuit for relay H, which is made
slow to release by reason of the short-circuit cpplied to its
a-b winding by contact E2, Relay H holds untll above hold
circuit has been established.
D2  prepares a locking circuit for relay Z.
D3> prepares a locking circuit for relay TR.
Dk provides alternative hold circuit for relay B.

The connection is now complete, and the circuit is prepared for a
transfer if required,

3e2¢3 Called Extension Busy

In this casc, when the H relay tests the H lead during the release
time of relay I relay H does not operate as there is an earth returned on
the H lead from the busy comnection. DRusy tone is returned to the caller
via contact H3. '

Extension Reverts to the Original Exchange Line Call

When the extension has compl ted the enquiry call it is Doss1ble to revert
to the exchange line call by once more momentarily depressing the subset button.
Depressing the button operatcs the cxchange line DR relay as described in
3,241, Barth from the exchange line circuit is fed via the DR lead to the
enquiry circuit and operates relay Z via 2.

Relay 7 operating

Z1 connects the RP lead to the B relay in order to short circuit
relay B and release the circuit if the called cxten31on does not
clear.

Z2  earths the Ring Start lead. '

2%  locks Z to earth at D2 (11 the called extension hag not cleured)
or to carth extended from the exchange line circuit over the TR
lead (if the called extension has alrea ady cleared).

ZL4  disconnects the alternative hold circuit for relay H.

Z5  further disconnccts the ringing to the -ve lead.- '

Z6  removes holding carth for relays EB and ER in the exchange line
circuit on the H 'in' lead and holds relays “B and ER, until
relay DR rclcaoes, to: eqrth on DR lead.

The relense of relays EB and ER in the exchange line circuit follows
the release of thc press button and restores the calling extension's +ve and
~ve lines to the exchange lincg and releasecs rclay ..

When the called extehqion clears relay D releasess

Relay D releasing

1Dyl releases relay H.
D2 releascs reloy Z (slow releasc).
D4 releases relay B

If the called cxtension does not clear, the Release Pulse from.the
Pulse Circuit short circuits the B relay.

Relay B releasing

B3 releascs relay BT and preparcs release circuit to rotary magnet.
B5 releases relays H and F.

With relays B and H released, the rotary magnet is energised via the
rotery interrupter RMi, N2, TJj1~12-to release earth, and the switch releases.

Upon the release of the switch, and the release of the Z relay, earth
is re—comnected to the ST lead leaving the circuit free to receive another
call.

(GBW.14680)
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Sel ExtenSionfTTQQQTGrs“Call to Enquiry Extension

) Having obtained the required enquiry extension (see oar. 3.2.1) the
originating extension mey transfer the cell by simply replacing the receiver,

o In this case the carth at BS in the enquiry. circuilt continues to hold
- the EB and ER relays in thc exchange line circuit vig the H 'in' lead.

The rollowing sequence of relqy OD“T&thHu takes place in the exchange
llne und the enguiry circuits.

When the oxtension replaces the recciver, the LS relay in the exchange
line circuit is released thereby operating rclay 4 in the exchange line
circuit, which opens the line 1oop and releases relay 4 in the enquiry
circuit. The relcasec of relaj i, operates ‘relay CD from earth at TR6 to
125 ohm battery at R3. In the exchange line circuit relay B releasing
releascs relays CA and H. The releasc of relays Ch and H prepare the drive
circuit of the EF switch. The releasc of relay H opens the +ve and -ve
lines to the orlglnutlng extension and removes the earth from the H lead,
thus releasing the originating extension. L conmtact of relay H removes the
earth fram the TR lcad and connects this lead to the ST relay. Battery at
the 8T relay operates TR in the cnquiry circuit, as CD relay, previously
operated, removes the short-circuit on relay TR at CD2.

Relay TR operating

TR1 disconnects alternative hold circuit for relay H.

TR2 prepares to connect a 1050 ohm battery to the J lead on releasc
of relay CD via R5, J wiper, and bank contact, and disconnects
the 4S and BS lead.

TR3 closes locking circuit of relay TR.

TR4Y disconnects the RP lead to the B and TR relays.

TR5 disconnects earth from relay D thereby leaving a 1000 ohm earth
connected, this in order to cnsure the operstion of the LS
relay in the exchange line circuit on transfer.

TR6 short circuits rclay CD which rclesscs slowly.

On releasc of relay CD an earth from BS is applicd to the TR lead, via
CD2, and ST relay in the exchange line circuit is operated. Relay ST
onerating completes the drive circuit of the EF switch, which drives until
the contact marked on the J (EF) bank by a 1050 ohm battery from the enquiry
J bank, is reached. Relay ET in the exchange line circuit operates to the
1050 ohm battery and cuts the drive circuit of the EF switch. Relay LS re-
operates in the exchange line circuit to the extension's loop and releases
relsy /. which re-connects the loop to the enquiry circuit, operating relays
A and Z in that circuit. Relay Z operating disconnects the holding earth
from relay H, which releascs, thereby rclessing rclay D. Relay D releasing,
relecases relays TR and Z, contact TR5 disconnccts carth fram the ER and EB
relays in the exchange line circuit and they relcasc. The loop circuit to
the enquiry circuit being disconnected releases relay .. thereby short-
circuiting relay B which in turn releases, and at B3 comnects the rotary
magnet to @rth, and the selector is returned to normal.

3.5 Attendant Re-call

In extension may recall the attendant by momentarily depressing the
subset button once, waiting for dial tone from the enquiry circuit and then
dialling the digit '0O'.

Pressing the button once seizes the enquiry circuit as described in
3.2.17. Dialling 'O' steps the sclector to the 10th level where the NPL
springs operate. The NPA sorings olace an earth (during the day-time only)
on the CR lead, which operates the CR and OR rclays in the exchange line
circuit. Contacts of these relays comncct flicker carth to the line lamp on
the attendant's cabinet, and release the EB relay in the exchange line circuit,
thereby releasing the enquiry circuit as already described in par. 3.3.
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Ring Tone is returned to the caller. The attendant answers by operating the
speak key associated with the calling exchange line circuit, and the CR, OR and
ER relays are released. The attendant, aftcr having dealt with the query, moy
retire from the call by restoring the speak key, leaving the extension still
comnected to the main exchange calls  If, however, the extension wishcs the
attendant to deal with the call, on revlacing the receiver, the exchenge line
circuit relay LS relecses, cousing relay CR to re-operate and relecase relay H
which opens the originating extension's loop, allowing the extension to release.
The attendant then proceeds as for an incoming call.
3.5.1 If an attempt is made to re-call the attendant at night, the

extension receives busy tone as the BT relay is operated directly
the switch steps to level '0O' and closes the NPA springse.

3e5e2 If an attempt isg made to transfer = call to an cxtension who has

not answered, the enquiry circuit extends an carth via B6 and the
CR lead to operate the exchange line circuit OR reley and the attendant
is coalled into the circuit as described cbove. '

, Tt should be noted that an exchange line cell is not lost by
either of these mis~opcrations.

END
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