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DIAGRAM NOTES (ISSUE 2)
concerning
GBW.13770

titled
U A X, N.Z, 13
REVERTIVE CALL RELAY SET

- GENERAL

The diagram shows the oircuit arrangement of tho ecuipment to be used
for Revertive Call Relay Sets for 2-party and 5-party linea at & U.A.X, N,2, 13 .

The diagram should be considered in conjunstion with the following diagrams or
their equivalents.

GBW.13760 Ringing Codes Circuit
GBW.138390 Group Selector

FACILITY SCHEDULE

Provision is made for:-
1. Revertive (party to party) calls on a 2= or 5= party line,
2, Holding the previous apparatus in the chain of connections,

3. Return of N.U, tone to the caller if an incorrect firat ("tens") digit or
an unallotted final digit is dialled.

4. Application of the appropriate ringing conditions to the line,

5. TForced release (under time pulse control) from permanent loop, NU tone, and
called party fails to answer conditions,

6. Guarding the circuit against intrusion during the progress and release of &
Calla

CIRCUIT OUTLINE

The circuit is designed to receive two dialled digits.

The first digit (9) performs preliminary operating funotions, preparing the
circuit for the receipt of the second digit.

The second digit (O in the case of a 2-party line and 4, 2, 3, 4, or 5 in the
case of a 5-party line) prepares to connect the appropriate ringing condition to
the line,’

Vhen the calling party restores the handset the ringing condition is comnected
to the line,

The called party answering trips the ringing, indicating to the calling party
(whose instrument bell was also responding to the ringing) that the call has been
answered, The calling party lifts the handset and the connection is established,

If the caller dials an incorrect first digit or an unallotted final digit
N.U, tone’ is returned on the line,

Forced release is initiated in the event of a permanent loop or NU tone
condition being sustained or if the called party does not answer within 180-380
secs, '

Release is effected when both parties restore the handsets.

SEPEDFTD BY M.Z2.P.O.
October, 1957
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Circuit Detail
1. SEIZURE

The Group Selector switches to the R2 marking battery on the P wire, and the
calling loop is extended via contacts PM2, PM3, H2 and H3 to relay A,

Relay A operating to the loop across the incoming line wires.
A1 operates relay B,
Relay B operating

B1 operates relay BR.
B2 prepares an operate circult for the d-e winding of relay CD.

Relay BR operating.

BR1 earths the P wire to hold previous equipment,

BR2 disconnects tho R2 marking battery from the P wire.

BR3 prepares the lmpulsing circuit for the CS awitoh magnet,

BRL prepares a holding earth for relay FD,

BR5 extends earth via wiper CS5 on tho home oontact (No. 1) to cpemts.
relay CD on its d~e winding.

BR6 has no useful function at this stage.

Relay CD operating.

cD1 further prepares the impulsing circuit for the OS awitch magnet.

cD2 . .

& have no useful function at this stage.

CD3

CDy. connects relay TM to the time pulsc start lead, preparing to force the

release of the circuit if the caller fails to dial within 180 to 380
secs, (see par., 8(a) forced release),

CD5 ‘has no uséful function at this stage.
cD? has no useful function at this stage,
D8 disconnects the operate circuit of relay NU.

The circuit is now ready to receive the first impulse train {"tona" digit).
Relays operated st this stage:- A, B, BR, CD.

2. DIALLING THE "IENS" DIGIY
The caller dials the "tens ‘digit.

Relay A responding to the "tens" impulse train.

A1 repeats the impulses to the CS awitch magnet in scries with the a~b
winding of relay CD,

The CS switch wipers rotate to the position correaponding to the digit
dialled, When wiper CS5 moves off the home contact the d~e winding of rclay CD .
is discomnected.

At the end of the impulse train relay A is held by the calling loop.

Relay A holding

At releasos rclay CD (slow-to-release) and holds relay B which, being slow-
to=release, held during impulsing.

Relay CD releasing at thc end of its slow release period

cm have no useful function at this stuge.
Ccne

CD3

CTY, disconnects the forced release cirouit.
cD5 ~ see (a) bolow

CcD7 has no useful function at this ataze.
CD8 - sce (b) below

GEW. 13770
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There are now two possibilities (a) digit 9 dialled - one impulse, or (v)

incorrect digit dlalled,

(a)

via

Relays operated at this stage:~ A, B, BR.
digit D dialled.

Relay CD having released as above, contuct CD5 cxtends earth at contact BRS
wiper CS5 on bank contact No, 1 and contact I'D1 to operate relay FD,

Relay FD opereting

™1

holds relzy FD to earth at contact BRL.,

¥D2 prepares an operate circuit for reley E.
FD3 connects relay NU to contacts 3, 4, 5 and 6 of the C3), arc, preparing to

FDh

return NU tone to the caller if the next digit dialled is an unallotted
digit,

disconnects the CS switch homing circuit ageinst the release of ocontact
BR3.

FD5 further earth the P wire against the release of contact BR1.
FD6 extends earth at contact BR5 via wiper CS5 on bank contact No, 2 and

contact B2 to operate relay CD on its d-¢ winding.

Relay CD operating

CcD1 preparcs the impulsing circuit for the CS switch magnet.

CD2 - See Circuit Notes.

CD3 extends earth at contact BR5 via contact FD2 to operate relay E.
chy prepares the forced release circuit,

CD5 has no useful function at this stagec.

CD7

& have no useful function at this stage.

cD8)

Relay E operating

1
E2
L3
By

E5

(v)

BR6

preporcs an operate circuit for relay NP or H from wiper CS3.
has no useful function at this stage.
provides an zlternate hold circuit for relay E against the release
of contact CD3.
further discomnects the CS switch homing circuit against the release
of contact BR3.
- See Circuit Notes.

The circuit is novi resdy to receive the final digit.,
Rolays opcrated at this stage:~- A, B, BR, CD, FD, E
incorrect digit dialled,

Relay CD having released as above, contact CD8 extends earth via contacts
and FD3 to operate relay NU,

Relay NU operating

NU4

NU2

3.

digi

connects N,U. tone to a winding of relay A, whence it is induced into
the lines and rcturned to the caller,

extends the relay T™ carth via the time pulse start lead to relay TA
in the ring and tonc circuit, providing an alternative machine start
condition, Forced releasc is initiated if the caller fails to replace
the handset within 180~-380 seccs.

For releasc sec per. 7(b) and 8(c).

DIALLTG THR UNITS DIGIT.

The caller, having dislled the corrcct "tens" digit, now dials the "units"
t.

Relays operated at this stege:- 4, B, 'R, CD, ID, E.

(GBW.13770)
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Relay & resconding to the "unita" lapulac 4rain

M repestis the dmoulscs to the GO swvitch nagnet in serdes with the s-b
winding of ralay Ch,

The €% switch wipers rotste to the position corresponding to the digit
dialled. When vwiper OB5 moves off bank contzct Wo, 2 the d=¢ winding of relay
CD is disconnceted, Relay CD still holds owing to the impulses passing through
the a~» winding and o tho slow relesse slug,

At the end of the "units" impulse train relay % is held by the calling lo~

Relay A holding

overemy

A1 relenscs relay CD (slcw—tq;rclcasc) and holds relay B which, being slow=
to-relesse, held during impulsing,

Relay CD rcleasing ot the end of its alow relcasge perioed.

cm has no uscful function at thias stage,

CD2 comnects carth viz contact 1S to relay FD, providing an altemmative
holding circult for relsy TD ageinst the relcase of contact BRL.

Ch3 leaves relry B dopendent on Gontact E3. .

' has no function st this stajge duc to relay R heing opersted.

CD5 has no useful function at tnls stage.

CD7 has no uscful function at this stage.

CcD8 conneets earth vie confaect BR6 to wiper (34, operating relay NU. if an

urnllotted finad digit tes heen dialled
There aro now thre. possibilibies.
(a) Digit O Aialled - Z=party linc working, sec par. L.
(b) Digit 1, 2, 3, & or 5 dislled = S5-party line working, see par. 5,
(¢) Digit 6, 7, 8 or 9 dialled - unellottad digit, sce par. 6.

o 2=PATTY_LTNE VORKTNG.

If the final digit dialled wes "0" (10 impulscs), the CS switch wipers
will have been sterped to position 12, and velsy CD will have relcased as above
No further action frkes wlace until the caller restores the handset, or forced
release takes ploce,

Relays operated at this stsge:~ A, B, BR, I'D, E

When the handsct is restored the line loop is broken and relay A rcleases.

Relay A irelessing
M rdummsﬂ&wlsﬁﬂmwwﬂﬁhmm)

Reloy B releasing at the end of its slow relecse period.

B1 release relay oR
B2 hes no useful function at this strge.

Relay ER releasing,

[Bital lenves the P wire enrth dupendent on contact FD5S,

BR2

& ~ have no useful function at this atoge,

BBR3 .

B, Jenves velry ID dependent on carth nt gontret TS via contacts CD2 and
D1 : ’

BRS relenacs velay B (slow=to=rclersc) and oxtends carth via centect E1 to
operate raloy if,

BR6 har no uscful function nt this atepo,

(a1sH,43770)
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Beley H operating during the roleass lag of relay E,

H‘i provides en alternativo hold circuit for rclay FD agalnst the release
of contect ES

He switch the lines from relay A to the ringing cirouit,

& conneccting ringing current to the lince as detailsd bolow,

H3

u, preparcs a hold ciroult for relay F on its a=b winding

15 provides-a hold clrcuit for rclay H against the relesse of oonteot 21,
H6 connects relay RS to the "Revertive Ring Pulse" lead.

HY propares to conneot the foroud rolease oircuit, on the release of E2,

Reley B rolcasing at the end of its slow relcase period.
E1 leaves relay H holding via contact H5
E2 leaves the forced release oircuit dependent on H7

By
ES leaves rolay FD depondent on contect Hi

E3
& ; have no uscful function at this stage

Relay BS responds to the revertive ring pulscs on the "Revertive Ring Pulse" lead

& and Ring Rot, Batt., via resistor R3
RS2 to the =ve and +ve line wircs'alternately to ring both party line
gubsoribers' bells alternately. (§ ses. on, % soc, off

RS1§ connect cont. ring via the d-e winding of rclav F

Forced release iam provided if the oallod party does not answer within 180
to 380 scos. (see par. 8).

Relays operated et this stage:- FD, H, (BS)

The called varty answers

The called party lifts the handset, looping the line and operating relay F
on its d-e winding, '

Relay F opoerating

™ (x) = carly break - disconncots the short ¢ircuit from the a~b winding
of relay F, which holds.

F2 discormect the ringing oirsuit and conncot rolay A acxn  the lins

&

F3

Relay A operating to the line loop
A1l operates relay B

Relay B operating

B1 operates relay BR
B2 has no useful function at this stage

Relay BR operating

BRY
BR2
& heve no useful function at this stage
BR3
‘BR4 provides an alternative holding earth’ for:relay FD'against the release
of contact H1.
BR5 relcases relay H
BR6 hag no uscful funotion at this stage

(cBW,413770)
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Rolay H relensing

H1 leaves relay FD dependent on earth at contauct BR,

H § further connects relay A soross the line against the releese of
& contacts F2 and 3

H3

H, rcleascs relay ¥

H5 has no uscful function at this stage .

H6 disconncets relay RS from the "Revertive Ring Pulse™ lead

H? disconncots the forced releass cirouit

Relay F reloesing
™ has no useful funotion at this stage

F2
& 2 lcave relay A connected to'the line via contaots H2 and H3
F3

ihe ringing having ceased, the calling party knows that the called party has.
answercd and may now pick up the handsot. The oall is now established and
conversation may proceecd.

Relays opcrated at this stage:= D, A, B, BR
5. 5-PARTY LINE WORKING

If the finel diglt dialled was 1, 2, 3, 4 or 5 tho CS switch wipors will have
stepped to tho position {11, 10, 9, 8 or 7 respectively) corresponding to the digit
dislled, and relay CD will have released as above, No further action takes place
until tho caller restores the hendset or forced relecaso takes place,

Relays operated et this stages= A; B, BR, FD, E

When the handset is restored the line loop is broken and relay A releases.
Relay A releasing

A rclesses rclay B (élw-to-release)
Reley B releasing et the ond of its slow relcase period

Bi relecses relay BR
B2 has no useful function at this stage.

Relay BR releasing
BRY leaves the P wire eartn dependent on contact FD5

BR2

& havo no uscful function at this atage

BR3

BRL. leaves relay FD dependent on earth at oontact E5 via contacts CD2 and

M

BR5 releases relay B (slow~to-release) and extends earth via contact E1 to
oporate relay MP

BR6 has no useful function at this stage

Relay MP operating during the releasc log of relay E

MP1 provides an alternetive hold circuit for relay FD against thc release
of contact ES :

MP2 prepares to conncot the forced releasc circuit, on the release of E2

MP3 provides a hold oircuit for rolay MP against the release of contaot Et

MPL earths the machine start lead

MP5 connects relay PM to the ring start and hold leada

Relay PM operating when the next ring start pulse occurs
Pt holds relay PM for the duration of the ring hold pulse

P2 connects the =ve linc wire to contact AC1
PM3 connccts the +ve line wire to ring returm eacrth

(6BW.13770)
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P connects relay AC via wiper CS6 to the ringing ocode lead (A, D, M, R
or 8) corresponding to the final digit dialled (1, 2, 3, &4 or 5
respectively).
Relay AC responding to the ringing codc carth pulses
ACH when operated connects Cont. Ring, to the =ve line wirc

Relay PM restoring at the end of the ring code hold pulse

PM1 disconnects the ring code hold lend
P2

& re~connect the lines to relay A
PM3

my disconncets relay AC from the ringing code conductor
Relay PM then remains unopcrated for 2,1 - 2.4 secs. until the next ring

start pulse occurs. The code ringing oycle then repeats until the called party
answers.,

Forced rclease is provided if the called party does not answer within 480380
seca. (sco par. 8).

Relays operated at this stage:~ ¥D, MP, (FM, AC)

The called party answers

The called party lifts the handset, looping the line. During the next
unoperated period of rclay PM the line loop is extended via contacts H2 and H3 to
relay A.

Reley A operating
A1 operates relay B

Relay B operating

B1 operates relay BR
B2 has no uscful function at this stage

Relay BR operating

BR1

BR2

& have no useful function 2t this stage

BR3

BR} provides an alternative holding earth for relay FD cgainst the relecase
of contuct MP1 ‘

BR5 relcascs relay MP

ER6 has no useful function et this stege

Relay MP releasing

MP1 leaves relay ¥D dependent on carth at contact BR4
MP2 disconnccts the forced releasc circuit

MP3 further disconmnects the relay MP hold circuit

MP4. disconnccts earth from the machine start lecd
MP5 discomnccts relay PM from the ring start lead

The ringing heving ccascd, the calling party knows that the called party has
answcred and may now pick up the handset. The call is now cstablished and
conversation may proceed.

Relays opcrated at this stage:- FD, A, B, BR

6. UNALLOTTED FINAL DIGIT DIALLED

If the final digit dialled was 6, 7, 8 or 9 the CS switch wipers will have
stepped to the position (6, 5, 4 or 3 respectively) corresponding to the digit
dialled and rclay CD will have reoleased as above,

Earth ot contact CD2 is now cxtoended via contact BR6, wiper CSL on bank
contact No, 3, 4, 5 or 6 and contact FD3 to operante reley NU.
(eBw,13770)
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Bel-y NU opcrating
NU1 connccts NU tone to a winding of relay A, whence it is induced into the
lines end returncd to the caller.
NU2 extends the relay TM carth vie the time pulse start lead to relay TA in

the ring and tone circuit, providing an alternmative machine start
coniition,

The oeller must now restore the handset. For release. see par, 7(b) and' 8,
7. RELEASE,

() Releasc of swcessful call

Relense takes place whon both celler and oalled party restoro their handsets.

The last party to replace the' handset breaks the line loop and releasos
relay A.

Relay A roleasing

A releases relay B (slow=to-release)
Relay B rcleasing at end of its slow reolease period

B1 rclcases relay BR
B2 has no useful function at this stago

Relay BR releasing

BR1 leaves the P wire earth depundent on contect FD5 '

BR2 prepzres to re-connect the R2 marking battory to the P-wire
BR3 prcpares the CS switch homing circuit

BRL releascs relay FD

BR5

&

have no useful function at this stege
BR6

Relay FD releasing
disconnects the hold circuit of relay FD
§ have no uscful function at this stage
completes the CS switch homing cirecuit
disconnccts earth from the » wire, releasing mrevious equipment, and

prepares to re~conncct the R2 marking battery
FD6 has no useful function at this stage

FD1
FD2
&
FD5
FD
FD5

The CS switch wipcrs rotate to the home position (No. 1), wherc the driving
circuit is broken at wiper CS1. The R2 resistance battery is connccted to the P
wire via wipcr CS2 on the home cuntact and contacts BR2, CD7 and 'FD5,

The circuit is now ready for another call,

(b) Rcleaso when N.U, fone is being returncd to the caller.

If N.U. tone is being returned the caller must replace the handset, This
causes the line loop to be broken and relecses relay A.

Relay A releesing
A1 releases rolay B (slow~to=relcase)
Relay B releasing

B1 releases relay BR
B2 has no uscful function at this stage

Relay BR relcasing roleascs releys NU and B (1f operated), and relay FD is
releascd when contact ES brealks

(GBY.13770)
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The CS switch is stepped by sclf-interruption to the hone position (Mo, 1),
where the driving circuit is broken at wiper CS1. The R2 resistance battery is

connccted to the P .wire vie wiper CS2 on the home contact end contacts BR2, CD7
and TD5,

The circuit is now ready for another call,
8. FORCED RELEASE.

Arrangements orc made to release the circuit by time pulse release when any
of the following conditions huove lastcd for between 180 = 380 scos:i=

(a) if - the caller fails %o complete dialling efter seizing the circuit or after
dialling the "tens" digit.

Contact CD4 operatod connccts reloy T™M to the Time Pulse Start lead,
(b) celled party fails to answer,
Contact MP2 or H7 operntcd comnects relay TM to the "Time Pulse Stert" lead.

(¢) MU tone is being returncd to the caller, Contact IMU2 connccts relay TM to
the "Time Pulse Start"

The first start pulso to osdcur after one of these conditions has been set up
will operate relay TM.

Relay TM operating

™1 enables relay TM to hold to the "Timc¢ Pulse Hold" lead
™2 opcrates relay TMR

If the initiating condition continucs for a further 180 scos. the release
pulse will bring about the relense of the circuit as follows:~

(a) callcr has failed to complete dialling
Contact A1 is operated and TMR!1 relcases relay B
Relay B recleasing at the cnd of its slow release poriod

B1 reclecases relay BR
B2 relcases rolay CD

Relay BR rclcasing releasss relays FD and E and disconnocts tho earth from
the P wire, relcesing previous cquipment, The release of the group selcctor breaks
the calling loop and relay A rcleases.

The CS switch is stepped by sclf-interruption to the home position (No, 1),
where the driving circuit is broken ot wiper CS1. The R2 resistance battery is
connected to the P wire via wiper CS2 on the home contact end contacts BR2, CD7
and FD5,

The circuit is now ready for another call,

(b) called party fails to answer.

Contact BR5 is unoperated and contact HS5 (or MP3) is operated, and TMR2
releases rolay H.(or Mfg

Relay H relcasing

H1 rclcascs relay FD

ggg comect relay A to the line, A operating has no c¢ffeot
H6 disconnects relay RS from the "Revertive Ring Pulsc" lcad
H7 disconnccts the forcad releanac circuit

(GBW,13770)
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Relay ME rcleasing

M relecases relay ID
MP2 disconnects the forced release circuit
MEL discomnects the machine start condition

MP5 disconnects rclay PM for the "Ring Start" leed
Relay FD releasing complotes the CS homing circuit, via contact FDL
The, £S switch is stepped by self-interruption to the home position (No. 1),

where the driving circult is broken at wiper CS1. The R2 rosistance battery io

connected to the P wire via wiper €S2 on the home contact and contacts BR2, CD7
and FD5.

Tho circuit is now ready for another call.

(c) NU tone is being returncd to the caller. The disconnections are as in (a)
above,

CIRCUIT NOTES

() Relay A

Made high impedonoe at spcoch froquencies o prevent speech ourrents leaking
to battory.

(6) Relay B
Made slow-to.release to enable it to hold during impulsing of relay A.

(c) Relay CD

Made slow-to-rcleasc to emable it to hold on its a~b winding during impulsing
of relay A,

(d) Relay E

Made slow-to-relcase to prevent disconncction of BRS earth at contact E1
before relzy MP or H has had time to operate on the rclease of contact BR5.

(e) Relay F
Made slow-to-operatec to ensure that it is fully fluxed before it operates.

(f) Contacts CD2, ES, B2, D6

In the event of the cnlling party restoring the handset cfter-dialling the
Pirst digit (i.c. without completing the Call) contacts CD2 (operated), E5
(operated), B2 (normal) and FD6 operated provide a hold eirouit for relay CD,
delaying -the reluesc of CD to ensble tho oireuit to release dorrectly.

(e¢BW.13770)



