H.E.S. No.4 Q 519

RELAY UNIT G519 PAGE 1-6
FOR TERMINATING ONE NON-MULTIPLE ISSUE A
NOTES: - EXTENS{ON.
1. D Relay is connected differentially and operates only while an CIRCUIT OPERATION (NOTE 3)
Earth §s applied with the Loop at the Non-Multiple Extension
Telephone. INDEX
2. EX Relay is normally operated. 1.0  EXCHANGE CALL FROM EXTENSION
1.4 1st EXCHANGE LINE FREE
3, For Cabling and Strapping information see Dgm. 4 503, Reference 1.2  1st EXCHANGE LINE BUSY, Znd EXCHANGE LINE FREE
should also be made to Dgms. Q 516 535 or 537, and 540 when 1.3 BOTH EXCHANGE LINES BUSY
Eonsii%%;g circuit operations. For wire colours used in unit see
gRe .

2.0  INTERCOM CALLS

2.1 MULTIPLE STATION CALLS EXTENSION

2.2 EXTENSION CALLS MAIN STATION

2.3 EXTENSION CALLS MULTIPLE STATION OTHER THAN MAIN
2., EXTENSION CALLS EXTENSION

3.0  RECALL

3,4 EXTENSION MAKES ENQUIRY CALL

3,2 EXTENSION RETURNS TO EXCHANGE LINE

3,3 EXTENSION TRANSFERS EXCHANGE LINE CALL TO MAIN STATION

APPARATUS SCHEDULE

CODE ITEM CODE ITEM L.0  EXCHANGE CALL TO EXTENSION
L. 1st EXCHAMGE LINE
A Relay No. 17510 RC Relay No.17515 L.2 2nd EXCHANGE LINE
AL ' No.603L RR ' No.5112
B * No.11527 S " No.11493
0 ' Nol.15068 SR ' No.17512 5,0 NIGHT SERVICE, EXCHANGE LINE CALLS
EL ' No.bk403 C1-6 Capacitor, Paper No.,7725 5.4  1st EXCHANGE LINE
EX ' No.17513 D1-15 Valve Electronic CV 8308 5.2 2nd EXCHANGE LINE
F ' No.17509 R1-3 Resistor, Coil No.35A 5111
LA ' No 17511 Ry Resistor, Coil No.35A 2001
L8 ' No 17514 R5-6 Resistor, Carbon No.26 GC L7K 6.0 EXCHANGE SERVICE RESTRICTED
6.1 1st EXCHANGE LINE
6.2 2nd EXCHANGE L INE
7.0 MAINS FAILURE
P.0.
TELECOMMS,
m%. g
pAPER 2l g:lay D -am:ioa, Note 3 amended. g
A nor asen s 18.5.70.
CIRCILTN: LA >7
GENERAL Kl Jpo s Si/3 T02,3.3 M.7.67.
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1,0 EXCHANGE CALL FROM EXTENSION Relay Operated:- £X

£XCH Button at the Extension Instrument is Pressed, Earthing Loop
to Relay Unit Q519, operating Relays A and D. D1 opsrates Relay EL.
Then as 1.1, 1.2 or 1.3.

1.1 1st EXCHANGE LINE FREE

EL1 operates Relay LA to Earth on EA lead, battery on LA lead, from
Relay Unit 0516. LAZ operates Relay B. Exchange Line looped by Resis-
tor RL via B3, EX3 and Relay S, which operates. X4 and LPAC leads
sarthed by BR, &1 operates Relay SR, SR3, releases Relay EL. When EXCH
Button is released at Extension, Farth removed from Telephene loop.
Relay D releases. D1 releases Relay EX, EXi and EX2 Switch Extension to
Exchange Line and release Relay A. EX3 removes Rh hold Resistor from
Exchange Line,

Relays Operated Hold Circuit
LA Lead (RU Q516)-L83-LA Relay-LA1-BS and SR6
SRS

1.B1-S Relay - EX1-D Relay-RR1 - Extn. Loop -
- gRZ-D Relay~-EX2-S Relay-LB2
1

1.2 1st EXCHANGE LINE BUSY, 2nd EXCHANGE LINE FREE

EL3 operates Relay LB to Earth on EB Lead, LB3 and LB6 operats
Relay LA to Battery on LB Lead, from Relay Unit Q516. LAZ operates
Relay B. Exchange Line is {ooped by Resistor Ry via B3, EX3 and Relay S
which operates. XB and LPBC Leads earthed by B8. S$1 operates Relay SR,
SR3 releases EL. When EXCH Button is released at Extension Earth
remoyed from Telephone Loop releasing Relay B. [ releases Relay EX,
EX1 and EX2 Switch Extension to Exchange Line and release Relay A. EX3
removes RL hold Resistor from Exchangs Line.

LA
B
S

Relays Operated Hold Circuit
L3 1.B4-LA3 and SRL
LA LB Lead {(RU Q516)}-LB3-LA Relay-LA1-B5 and SR
B 3R5-RC?
S LB1-3 Relay-£X1-0 Relay-RR1 - Extwn, Loop -
@ §R2-D Relay-EX2~S Relay-LB2
1

1.3 BOTH EXCHANGE LINES BUSY

Ho further Relay operations occur due to absencs of Earth on EA and
EB Leads, from Relay Unit 0516,

Relays Operated Hold Circuit
A EX1-D Relay-RRi-Extn. Loop - RRZ-D Relay-EX2
EX Diode D11-B6-D1 and Diode D12-EL2-F3-A2-M1
EL SR3-EL2-F3-A2-01.

2.0 INTERCOM CALLS (Relay Operated:- EX)
2.1 MULTIPLE STATION CALLS EXTENSION

Calling Multiple Station operates Extension Button Fully, connect-
ing a Resistance Battery to Multiple A wire, Larth to B wire, operating
Relays RR and F. RR1 connects Earth Ringing to A wire of Extension
Circuit to Ring Bell in Instrument. When calling Multiple Station re-
ieases Extension Button, normal cornditions, Earth A wire Battery B wire,
are restored. Relay RR releases. RR1 disconnects Ringing to Extension.
Extension answers by pressing EXTH Bution on Instrument, completing Tele~
phone Loop and operating Relay A. A3 complefes transmission circuit to
Calling Multiple Station and conversation can procsed.

Relays Opsrated Hold Circuit
EX Diode D11-B6-M 7
A EX1-D Relay-RRi-Extn. Loop - RR2-D Relay EX2
F A3-B1 - Mult. Sta, Loop - B2

2,2 EXTENSION CALLS MAIN STATION

EXTN Button on Extension Instrument is pressed completing
Telephone Loop and operating Relay A. A2 operates Relay AL, ALY
operates Buzzer, AL2 lights Calling Lamp in Control Unit Q535 or Q537.
MAIN Station answers by depressing Extension Button on Staticn
Instrument, operating Relay F. F3 releases Relay AL, AL1 and AL2
disconnect Buzzer and Extension Calling Lamp. Conversation can now
proceed.

Relays flperated:-As in 2.1
2.3 EXTENSION CALLS MULTIPLE STATION OTHER THAN MAIN

Extension first calls MAIN Station as in 2.2, then instructs
MAIN which Multiple Station is required. MAIN Station calls Objective
Station, removing Hold Loop from Relay F, which holds via Al and F1.
When Objective Station Depresses Extension Button on Station Instru-
ment, conversation can proceed.

Relays Operated:- As in 2.1
2.4 EXTENSION CALLS EXTEMSION

Extension first calls MAIN Station as in 2,2, then instructs
BAIN which Extension is required. MAIN calls objective Extension
removing Hold Loop from Relay F, which holds via Al and F1 contacts.
When Extension answers MAIN operates associated CONNECT and TEST Key on
Control Unit 0537, Conversation between the Extenmsions can now proceed,
via the AC and BC Leads.

Relays Uperated:-As in 2.1



When extension clears, removal of Telephone Loop releases Relay A.
Bl releases Relay F, F6 operates Relay Al. via CONNECT and TEST Key.
ALY and AL2 operate Buzzer and Station Call Lamp in Control Unit Q537,
restoration of CONNECT and TEST Key releases Relay AL to disconnect
Buzzer and Extension Calling Lamp.

3.0 RECALL

Extension can hold an Exchange Line Call and call MAIN Station by
depressing EXCH Button on Extension Telephone. Telephone Lecop is
Earthed operating Relay D.

3.1 EXTENSION MAKES ENQUIRY CALL

Relays operated: LA, B, D, S, SR (1st Exch. Line), plus LB
(2nd Exch, Line). D1 operates Relay RC. RC1 connects Resistor Ri
across Exchange Line to hold Call and Relay S, RCZ resleases Relay B.
RC6 disconnects Earth from LPAC Lead (1st Exch. Line), RC5 disconnects
Earth from LPBC Lead {2nd Exch. Line). B1 and B2 restore A and B wires
of Intercom. Pair. When EXCH Button at Extsnsion is released earth is
removed from Telephone Loop releasing Relay B. Di operates Relay EX.
EX1 and EX2 Switch Telephone Loop from Exchangs Line to Intercom
Circuit operating Relay A. A2 operates Relay AL. ALY operates Buzzer,
AL2 lights Calling Lamp in Control Unit Q535 or 0Q537. When MAIN
Station answers, by pressing Extension Button, Station Instrument Loop
operates Relay F, F3 releases Relay AL . AL1 and AL2 disconnect Buzzer
and Calling Lamp. Extension and MAIN Station can now converse inde-
pendently of Exchange Line.

Relays Operated Hold Circuit
LA LA Lead (RU Q516)-LB3-LA Relay-LA1-SR6
gR §$1-S Relay-RL - RC1-S Relay - LB2
RC D1-B6-SR2-RC3-AL and F7
X D1-B6-Diode D11
A £X1-D Relay-RR1-Extn. Loop - RR2 - D Relay-EX2
F A3-B1 - Mult. Stn. Loop - B2

3,2 EXTENSION RETURNS TO EXCHANGE LINE

To return to Exchange Line EXCH Button at Extension is depressed,
Earthing Telephone Loop and operating Relay D. D1 operates Relay B
and releases Relay RC. RC6é reconnects Earth to LPAC Lead (1st Exch.
Line), RC5 reconnects Earth to LPBC Lead (2nd Exch. Line). When EXCH
Button at Extension is released Earth is removed from Telephone Loop
releasing Relay 0. D1 releases Relay EX. EX1 and EX2 Switch Telephone
Loop from Intercom Circuit to Exchange Line Circuit, releasing Relay A.
51? regoves RL hold Resistor from the Exchange Line. Al releases

elay F.

Relays Operated: :g in 1.1 (1st Exch. Line) or 1.2 (2nd Exch.
‘ne *
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3,3 EXTENS!CK TRANSFERS EXCHAWGE LINE CALL TO MAIN STATION

The transfer can take place in two ways, (a) Extension instructs
MAIN to take over Call and then clears, {b) Extension wishes to be
connected to a Station or fxtension after Exchange Call has been trans-
ferrsd.

MAIN operates CONNECT and TEST Key. TEST 1 or TEST 2 Lamps show
which Exchange Line Extension is holding.

{a) When Extension clears removal of Telephone Loop releases Relay
A, Exchange Call is held by HMAIN Station in following manner. F
Relay holds to Earth via Multiple Station Loop. F7 holds Relay RC.
RC1 holds Exchange Line Call and Relay S. S1 holds Relay SR. SRé
holds Relay LA, SR1 maintains Earth on XA or XB Leads. Relay EX is
held via i1, B6 and Diode D11, MAIN Station takes over Exchange
Line using fxchange Butten on Station Instrument releasing Relay S
and F. Relay Unit then releases.

{b) MAIN Station takes over Exchange Line Call using Exchange
Button on Staiion Instrument releasing Relay S. S1 releases

Relay SR. SRi disconnects Earth from XA (1st Exch. Line) or XB
(2nd Exch. Line) Leads, SR? releases Relay RC, SR% releases Relay
LA, If Exchange Call is on 2nd Exchange Line Relay LB will have
been operated. Contact LAZ releases Relay LB, Relays AF, and EX
are operated, as in Z.1.

4,0 EXCHANGE CALL TO EXTENSION

Incoming Call will be answered by, or passed to, MAIN Station.
MAIN Station will call Extension as in 2.1, when Extension answers
operations will be as in 4.1 (1st Exchange Line), or 4.2 (2nd Exch.Line).

L. 1st EXCHANGE LINE

MAIN Station operates CONNECT and TEST Key associated with Exten-
sion, followed by TRANSFER 1 Key, on Control Unit Q535 or Q537. Relay
LA operates, te Farth on X1 Lead from C.U. Q535 or G537. (A2 Operates
Relay B. B7 operates Relay AL via CONNECT and TEST Key, B8 Earths XA
and LPAC Leads. AL1 eoperates Buzzer, ALZ Llights Extension Calling Laamp,
in Control Unit 4535 or Q537. When MAIN restores TRANSFER 1 Key, TEST 1
Lamp glows, Earth via Contacts B8, LB5 and Resistor R2, CONNECT and
TEST Key is now restored, releasing Relay AL and disconnecting TEST 1
Lamp. AL1 disconnects the Buzzer, AL2 Extension Calling Lamp. RELEASE
Buttcn associated with Exchange Line 1 on Main Station Instrument is now
operated, Exchange Line is extended to Relay Unit Q519. Resistor Rl
holds the Exchange Line via B3 and EX3, Relay S operates. 51 operates
Relay SR. SR5 releases Relay EX. EX1 and EXZ2 Switch Extension to
Exchange Line and release Relay A, EX3 disconnectsResistor RL hold
Circuit. A1 releases Relay F.

Relays Operated: As in 1.1
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£.7 Znd EXCHANGE LINE

MEIN Station operates CONNELT and Til7 Kev, assueiatsd wstr Exten-
sion, fnxlar?ﬁ by TRANSTER 2 Key, on Cantrel Unit 05535 or G537, Relay
LB ﬁﬁofaies fo Farth on X2 Lead from Cul. Q535 or G537, LB ang LB6
S'a"#s* %uaav LA, LUAZ sgerates Relay B, 87 vrsrates Relay AL viz
CONMECT and TEST ey, BE Earths Y a.ﬁ LeaC Leads. AL1 operates Buzzer
a2 i:gﬁi& Exteasion u¢!£3?g Lamp, iv Centrol Unit Q‘iﬁ cr 0537, Hhen
ALY restorgs TRASFER 2 Key, TEST ¢ ‘Awp glows, Earth viz Contacts B8,
LB% and Resister CONNECT 2nd key 1s pow r'ﬂ*rrfu, reiessing
Felay AL and disconnecting TEST 2 Lamp. ALY discernevts Buzzer, 8.7
Ixtension Cailiag Lawp. RELEASE Button associated wsfw Exchange Line 2
on KAIN Staticn instrument is ﬂ“ﬁ operated, Ehpﬁange Line is sxlended to
R@iay Unit G519. Resistor R holds Dxchangs Line via B apd EX3, Relay
% operates. 3% operstes Relay SR, Relsy EX is relesased by SRS, EXY
aﬁd FX2 Smitch Ixtension to Excﬁangﬂ Line and releass Palay A, E;B dig-
connects Rezistor RL hold circuit., Al relesses Relay F.

o E'Z} '

Relays Operated: As in 1.0
5.0 WIGHT SERVICE EXCHANGE LINE CaLLS

The NIGHT SERVICE &ey on Control Unit Q535 or 0537, when operated
connects &Y and NBY Leads from Helay Unit 0516 to N& and NB Leads of
Relay Units G519, The Key 2lso Farths BLT Lead to Relay lnit Q516.

5.1 1at EXCHANGE LINE

{ncoming Call on Exchange Lins 1 cgefaies Belay RGA, to Ringing
Cadence, in Rsigy lintt Q516. RGA Contacy Earths WA Lead via C.U. Q535 or
0537 to opsrate ﬁw»ay RR in Retay Unit 0519, RIG extends Ringing to
Extension o operate Beli, When Uxlession answers depression of EXCH
Button on Cxtension Ingtrument provides Ezrthed Loop to operate Relays &
and D. D1 operates Relay EL. Circuit opsration s then ag in 1.1,

5,0 Znd EXCHARGE LIBE

Incoming Call on Exchange Line 2 operates Relay RGB, 1o Ringing
Cadence, in felay Unit @516, RGB Contact Earths NS Lead via C.U. Q535 cr
0537 tc operate Relays LB and RR 1a Felsy Unit 05 Relay LB Holds to
Earth on ML Lead via LB7. RRY extends Ringing to Extension to operate
Bell. When Extension answers dapression of EXCH Button on Extension
Ingtrument provides Earthed Loop to operate Relavs A and D. D1 operates
Relay EL. ELL operates Relay LA, Circuit operation is then as in 1.2.

&.00 EXCHANGE SERVICE RESTRICTED
hn extension that is Restricted as regards Exchange Calls cannot

eriginate an Exchange Call without assistance from MAIN Station. Ex-
tension must first Call MAIN Station as in 2.2.

5.1 {st EXCHANGE LINE

MAK nsprpssas C3R 1 Button on Station lastrument, Earth%ng BAY
Lead, and tells Extension to desress EXCH Button. Earth i3 applied to
wa@qs ion Loop to operate Relay D, M cperates Ratay EL, ELS operates
Reiay LA 1o Earth on BAY Lead. Circuit epﬂra ion is then 25 in 1.1,
 Button on Stetion Instrumern? is released shen Dxchanse Line 1 Lamp
glows.

incoaing txshanng W@Li is received, or passed to MAIN Station which
calls Exisnsion az in w.b. FAIN 3taiion Jepresses BARY Button on Statiun
instrument znd tells Extension fo depresa EXUH Button, ELarth is applied
to Extersion Loop fe o2 te ?5 ay §. U1 operates Relay EL. EL5 operaiss
Relay LA to farth on 853 Laag LA2 eaeri?ns Relay 8. B8 Earths XA and

LPEC Leads. EXuﬂ&ﬁQ& Line i Lamp will changs from a flashing to a steady
glow. BARY Sutton is relsased followss by speration of RELEASE Butten
associated with Exchangs Lire 1. ngru«t vperation wiit then be as in
1.1,

6.2 2nd EXCHAMGE LINE

MAIN depresses BARZ Pution, Earthing BBY {ead on Station Instru-
ment and tells Extension to dapress EXCH Buiton, Earth is applied to
Extenzion Loop to operate Relay D, D ogera;ee hela% EL, EL6 operates
Re 2y LB to Earth on BBl Lead. Circuit operation is then as in 1.2,
azﬂs Button on Station Instrument is released when Exchange Line 2 lamp
glows.

incoming Exchangs Call is received, or passed to, MAIN Station which

calls Extension as in 2,3, MAIN Staiion depresses BARZ Button on Station
Instrument and tells Extension to depress EXCH Button. Earth is applied
to Extension Loop to operate Relay D. Dt operates Relay EL. EL6
operates Relay LB to Earth on BBt lead, LB6 operates Relay LA, LAZ
opera%es Rglay B. B8 and LB5 conpsci Earth to X8 and LPBC Leads. f£x-

change Line 2 Lamp will change from 2 flashing to a steady glow. BARZ
Button is released followed by operation of RELEASE Button asseciated
with Exchange Line 2. Circuit operation will then be as in 1.2.

7.0 MAINS FAILURE

When mains fails Relay X releases. EX1 and EX2 Switch Extension
Circuit to Exchange Lins 1. Calls ir progress on Exchange Line 1 will
be maintained when Mains Fail, Calls on Exchange Line 2 will be dis-
connected, During Mains Fail Incoming Zalls on Exchange Line 1 or Z will
not Ring Extension instrument Bell. if a Call is in progress on Exchange
Line 1 when Mains are restored Relay SR will operate via $1., SRi Earths
X4 and LFAC Leads. SRS operates Kelay B.
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