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COMMON FGUTEMENT RINCING, TONES AND BULSES

USTIG. FLECIRONIC GENIRATORS

1o GRITRAL.

s

The diagram shows the circuit arrangement of the common equipment, which
includes Ringing, Tones, Time and Meter Pulses, Alarm and Test Iumber circuits
as installed in U,A.X. N.Z. 413C units,

The diagram should be considered in conjunction with the following diagram:-

GBW.13730 Rack Alarm Circuits

2« FACTLITY SCHEDULE.

Provizion is made for :-

(1) The gencration-cf time milses for forced release of selectors.

(2) The generation of "S" and "z" pulses for metering nurposes; and the
connect.on of up to 6 metering wulses as required.

(3) The gererution of "S" and "Z" wnulses for the linefinder control relay
sets.

(4) The generation, by vibrator circuit, of alternating current suitable
for operating polarised ringers.

(5) The generation, by valve oscillators, of L00 ceDes. and 900 c.es.
tones.

(G) The "pulsing” ~f tone supplies.
(7) Battery charging fail alarm.
(8) Fuse alarm,.

(9) Relezse alarm.

(10) Linefinder control alaym,

(11) The connection of N.U. tone to the test mumber circuit when faults
causing any of the sbove mentioned alarms existe

(12) The connection ef a "po feult" tone (inverted ringing and ringing
tone) to the test number circuit when none of the above mentioned
faults exists.

(13) Meter routine testing.

(14) The transmission of N.U, tone to the caller when.o ceased, unallotted,
or temporarily-out—of-service number is dialled.

3.  QUTLINE.

The equipment incorporates a vibrater circuit to generate ringing current,
and valve oscillators to generate 400 ¢/s and 900 c/s tones.

A meter pulse uniselector generates the pulscs required for multi-metering
and pulscs to step the time pilsc uniselector,

The circui s divide the singing current and tones into pulses for their
separate apnlications and also mecesure the time allowarice for the various
alarms,

4 test number circuit is provided, which when called indicates to the

.

calling operator whether or not o sorious Fault condition exists at the U.A.X.
P
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he  CIRCUT! DESCRIFTICH.

Le1 Machine start.

Reley MS operates when

(a) The time pulse Stert wire is corthed by the exchange apparatus
(TA1 makes).

The Ring M/C Start Batt. wire iz earthed.

o o

( ) The test number is dialled (T3 makes).

(d) The meter routine test circuit is taken inso use (T2 makes).
Relay MS operating,

M1 eapplies carth to operate vibrator VB,

M2 removes earth fram test jJack MPtJ; operstes rciay RC;
comnects earth to wipers MP1, MP2, P9 and MP10;

MS3 sterts the X, ¥, Z. relay chain:

MSL removes carth from test jaclz TPtJ; completes the cathode
circuit of valves V3% and Vi

MS5 short circuits resistor R3 to apviy full carth to the cathode
circuit of valves V1 and V2:

Relay RC oper-ting,
R connects battery to wipers 1\@?5,‘ ¥PL, MP5, P66, MPT7 and MPS.

L2 Relay T:ImingL Chain.

In order to obtain a time basc for the ""‘ClO«J pulses and delays required,
relays X,Y and Z arc comiected o as to be mutnally interrupting.

The rclays have comparable characteristics mnd eve comnccted so that -

Relay X releases to operate relay Z at contact X2,

Relay Z operates to release relay Y at contact %2,

Relay Y releases to operate relay X at contact ™.

Relay X operates- to release relay Z at contact Z2,

Relay 72 relcases o operate relay Y at contact 72.

Relay Y operates to ralease relay X at contact Yi.

When contact MS3 makes to start the ch“m, all the relays attempt to
operate, Since the thrce relays are not ids nt:x_ca_h, “one of them operates
firstand » v the sccond. step the 'abeove sequence is Oper'atlng. The relays
are timed so that the complete gycle.is ‘rmqmtod every 200 m8 (sce also the
diagram inset

The inductive windings of the relays are shunted by non~inductive
windings in order tc render dhe relay slow-to-relcase, and to provide

spark-cuenching at the interiupting cont actse

tach ralay carries an oxtra coabact unit, connected as follows :—~
(a) X1 couses uniselector MP to seep onco cvery 200 mS,

(b) Y2 and 21 in conjunction with wipcr ¥MP! and bank contact 3 caus
unisclector TP to swven oncs every 10 seconds

GBWe 15720
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ko3 Unisclector MP (fringing and Metcr Pulses).

The various functions performed by the wipers of unisclector MP stepping
over the bank contacts are as iollows :=

Wipers MP1 and MP2

(a) Pulse relays RE and RO (out of phase) in the following sequence -

LOO mS - operated
200 mS ~- veloesged
400 m3 - operated

2 seconds - released

(approximately)

(b) Comnect S and Z pulscs to the linefinder control relay set via bank

contacts 13 and 9 respectively, providing a 0.2 seconds interval
betiieen the comncction of an 3 pulse and the succeeding 7 pulse.

Relay RE operating.
RE1 conmects L0O ofs tone to the Tnt. Ring Tone ¥th wire;

RE2 extends ring tone via RM to contact T& (for the test
number circuit);

RE? connects ringing current to the Int. Ring (Bven) wire.
Relay RE relcasing.
RE1 gubstitutes earth for tone on the Int. Ring Tone wire;

RE2 substitutes ringing current for ring tone at T4 (test
mmber) 3

RE3 substitutes earth for ringing current on the Int. Ring
(Even) wire.

Relay RO operating,.
ROT connects ringing current to the Int. Ring (0dd) wire.
Relay RO releasing.

RO1 substitutes -arth ior ringing current on the Int. Ring
(0d¢) wire.

Wipers MP3 and MPL

Connect § and Z pulses (battcry) to the metering circuit. The .S pulse is
of 200 mS duration and the % pulse of L seconds duraticn. An interval of 800
m3 elapses between the connection of an.8 pulse and the succeeding Z pulsece
During the % pulse period the métering tulscs are comnccted by wipers iP5, MP5,
MP7 and MEG. |

Wipers MP5 and M6,

(a) Connect 200 mS battery pulses to the metcre routine test circuit via
81 (operated) resistor R2 and relay A.

(b) Comnect metering pulse 4 (four 200 mS pulses of batiery) to the
metering circuit during the 7 pulse periods

Wigers MPY and MP8,

Comncet metering pulses 1, 2, 3, 5 and 6 (each comprising the appropriate
number of 200 mS pulscs of battery) to the metering circuit during the 7 pulse
period.

GBW. 13720,
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Wipers P9 and MP10.

(a) Pulse relay PA in the following scoucnce:-

600 mS - operated
LOO mS - releascd

Relay PA operating.
PAY operates relay PB

PA2  substitutes N.U. tone (from transformer TR2 via PB2) for
earth on the W.7, Tone Tarth wirc.

Relay PB iz slow=to-operate duc to the charging current of capacitors
C1A and C1B, the relay windings béing encrgiscd in opposition.

Relay PB operating,
PBY  disconnects relay PB,
PB2  substitutes earth for W.U. tone on the W.J, Tone Earth wire.

Relay PB is slow-to-release due to the discharge currcnt of capacitors
C1A and M B, which energises the relay windinge in serics assisting.

Relay PB releasihg,
P31 re~connccts the operate circuit of relay B,

PB2 substitutes N.U, tonc for carth on tho N,U, Tonec Barth
wire.

The self-interrupt circuit to relay PB is meintained during the 600 mS
. ; . . ; . 4 \
operate period of relay PA, Tclay PA is discomnecthsed by wipor MPY (Mp10)

Relay PA releasing.

PA1 disconnects relay PD self-interrupt <ircuit,

PA2  earth the N.i, Tone Farth wire,

Thus N.U, tonc consists of four "pips" of ftonc comnccted by .PB?. during
the period that PA2 is opurated, WU, tonc is not connected while PA2 is
normal.,

(b) Pulse reclay XB (slow rclease) in the following sequence := .
500 m$ ~- operated g
approximately
500 m3 - release
Relay XB eperating,

XB!  disconnccts the Reve Pulsc wire,

XB2 comnects 400 ¢/s tone to the Busy Tone wire,

XB3 connects 900 c/s tone to the Overflow Busy Tone wirc.
kelay XE releasing,

XB1  carths thc Reve Pulsc wire,

XB2  substitutes carth for tonc on the Busy Tonc wire,

XB3 substitutes carth for tone on the Ovorfiew Busy Tono wire,

GDBile 15720,
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bl Uniscloctor TP (Time Pulse Roleass)

The wipers of unis¢lector TP stop once cvery 10 secconds cxcept on contacts
21 =25, via viich wiper T7% completos o self=drive circuilt via TJY /2 and in-
terrupter springs TPAm. The wipers thus completc e revolution once every 200
seconds approximatoly.

When earth oot 7orelavy TM of o welicector or relay sct is applied to the
time pulse Start wire, relay TA (winding d=c) opcrates. Conbact TA1 opcrates
(or holds) the stort rolay 18. When wiper TP2 .ests on conbact 3 the twe
windings of relsy TA and resistor Rt e connected dn parallel, allowing rolay
™ in the selector to opecrate. When the wipers move on, relay TM holds via
the timec wulse. Hold wire to rolay T4 (winding a-b) and resistor R in porallel,

50 scconds efter the conncetion of winding a~b (relay TA) to the Start wire,
wiper TP1 applies carth to the Relcasc wire, to camplete the sclector relcase
SEQUENCCe

Similarly the relcase scquence for junction circuits is completed after 180
seconds approximately;  and forcthe rovertive call circuits after 120 .seconds
approximately, via contacts 1 and 2 of bank TP,

Yhen a gelector or relay set circuit has released, relays TM and TA releasc
unless a time pulse relsese scquence has been initiated by another circuit,
causing relay TA to holde

L5 Ringing Currcnt.

Ringing Current is genersted by vibrator VB.

Vhen contact M31 closes, earth is extended to encrgise the coil VB. The
spring-loaded armeturc VB is attracted and in moving breaks the coil circuit
at s;rings 2/3. The armature thercforc vibrates continuously at aporoximgtely
23 C/ Ss

Ag-the armature vibrates, the two contacts, springs 2/l and 2/1 make
alternztely and ‘pulscs of current flow slbtcrnately in the two halves or the
primary of trarsformer TR6e An alierntting current is thus induced into the
transformer sccondary winding,

The mid-point of the primary winding is connccted to battery via choke L1,
which prevents the leskage of ringing curvent to the battory.

Onc side of the sceondery vinding is earthed ond the other side is connected
to the centinuous ringing currcnt fecd.

4e6 Interrupted Ringing,

Contacts RO and RE3 connect ringing current, respectively to the odd and
even Int, Rking wires in the following sequence :-

300 mS - ringing

200 mS - carth

400 mS - ringing
2 seconds - carth

Barth is maintained on the Int. Ring Wires, during ringing periods via the
transformer secondary, and during silent periods; via normal icontacts RO1 and RED.
This earth, and battery on the R,R. Datt. wires provide an opexate eircuit for
selector ringing control rclays.

Le7 Ring Tonc.

Ring tone is a 400 c/s tone modulated by rincing current and interrupted by
contact RE1 in the same scoucnce as interrupted ringing.

Valve V3 gencrates the 400 ¢fs tone, which io fed to one winding ef transf-
armer TRL., Capacitor C5 feeds-z amnll provortion of ringing current to a sccond
winding of' transformer UR4 and tho modulated tone is txlwen from a third winding.
GRW, 15720,
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le8 Dizl Tonec.

Diel tone is a 40O /s tone #encrated by velve V1 and fed to the Dial Tone
wire via tronsformer TR3. A *third winding of transformer TR3 is uscd to feed
400 ¢/s tonc to the Busy and Nui. Tone valve V3.

4eD Busy Tonce

Busy vYome i a 400 o/s tenorobtoincd from valve V2, which amplifica the
tone fed from the disl tonc transformer. Transi'ormer TRYT in the anode circuit
of valve V2 fceds busy tone to thic cxchange ayparatus vie the interrupting contsct
XB2 to give thé following tone suouence ;=

500 mS - tonc )
_ ) approximatcly
SOO i) - carth )

Le10 N,U. Tonee

N.U., tone is a LOO 'c/s tone obtained from transférmer TR2 in the anode
circuit of valve V2. Contacts PB2 and PA2 intcrrupt the tone to give L "pips'.

Le11 Overflow Tonc.

Overflow tonc is a 900 ¢/s tone gencrated by valve Vi and fed vie transformor
TR5 to the 900 cepsse wirc, and via XB3 to the O/F B.T, wirc in the following
sequence ;-

500 m3 - tone
approximately
500 m8 - carth

Le12 Test Number.

Access to the tost mmber circuit is geined by ¢ Adelling the aoppropriate
number. 'Dhc final scléotor:siitches to batbt. Y at relay TN and velay TN operates
via the EF-wirec. Winding a~b of reloy TT wwodid.s =n answering loop for the
final “scléctor.

Relay TN operating,

TV connncets the tone feed to the tone winding of rotord 17,

TN2  opcrefes rdélay RE,

TN3  opcrotes (or holds) rolay MS,

N4 prepares an alternative tone path via RM, ageinst the mementary
oporation -of RAte

Relay RB operating,

RBl  preparcs an alternative tone path via TNL4, against
momentary operation of RA1 during the reclease of selectors,

The appropriate tone is returncd t¢ the caller via the windings of retard
TT as follows :=-

(a) No Faults,

Inverted vinging (23 cofs ‘tone) with ring tons connccted in the silent
peériods;

(b) Fault Conditiom,
N.Us tone via the avproprictec operated contact CF, A1 or FAl.

Le13 Fusc Alarm and Linefindcr Control Als

Reloy PRA operates to positivre batteriyexteonde 4 to Ubk; or to resistence
battery-at Us2 returned to USL whein o positive battory: Tuse blows.

1 TRE r
l;.“‘n"{n"l }7:}" -
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Relay PFA operoting,
PFA1 opcretes relay MPA (winding dee ).

Relay MPA opcrates dircet on winding d-e or "on both windings in scries vhen
a cammon circouit fisc hlows.

Relay MFA opcrating,
MEAY extonds carth to the Puse flarm lamp,
MPA2  operates relay P

Relay FA operates direct vhen other circuit fuses blow,. or when a linefinder
control slarm condition ariscs.

Relay FA operating,
FA1 connects N .U, tone to the test number circuit.
be1d Releasc Alorm.

Relay RA operstes to carth on the Rel (Rlse) wire whenever a sclector
releases,

Relay RA operating,

RA1 prepares the test number cireult for the connection of
N,U. tonc,

RA2 disconncets relay RB.
If the selector releases nommally, rolay BB holds (should the test number
be in use) until RA2 restores. The no fault tonc is.maintained via RBY, TN

and RAY during the operate period.of relay Tthe

Should the seloctor fail to release, relay RAholds snd rclay REB rcloases,
contact RB1 extending N.U. tone to rctard TT vie T4 and RAY.

Le15 Charge Fail Alorm.

Should the battery charging supply ioil, relay CF operates.
Relay CF operating,

CM conncets .U, tons to the tost number circuit,

CF2 connccts carth to the charge fail alarm lamp.

Lei6 Lines Ceascd, Unallotted, Temporzrily Qut-cf=Service or Faulty,

The linc wires of these lines arc returned to a reley, NUA and the P wire
is returned to a winding of relay TS. This is achieved by’ jumpering from the
appropriate line circuit to a "T.0.8." jack or to a set of N.U, terminals (see
common services circuit).

When onc of thesc numbers. is diallcd,. the final selcctor switches to battory
via relay TS, which operates to carth on thé P wire,

Relay TS operating,
s returns N.U, tone to the caller via the windings of relay NilA.
Should a fault condition operate relay NUA;

Relay NUA operating,

NUAY  carthe the P wirc. to proclude switching of final selesctors to
the faulty cirenit (and overates TS),
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NUA2 conncets earth to the N,U, tonc alarm lamp,
NUA3 operctes rolay FA,

Relay FA econccets WU, tone to the tost number circuit,

Le1T Moter Routinc Test Circuit.

When & test cord is conrctoed betiicen
circuit metor test jock (woe common i
celay T is extondcd from U2 to the 1d
is Tree, this corth busics the line of

ooaetor routine test jack and a line
3 ond line clrcults ), carth via
iconit Powise. Vhen the line cireudt
end relay T oporates.

Reday T oporating

T  preparcs a circuit for the meter routine test rclay via the
test keys,

T2  opcrates relay S,

7%  comnects carth via U56 to light the metcr test lomp,

T4  comnects W.U. tone to the test number circuit,
This provides a warning if the linc circuit is not freed
by the removal of the test connections at the conclusion
of’ the tecst.

When the mc,tgr test lamp glows, the "operate" or "non-operate" test keys
may be operated, Earth thus connected to UbL opcrs tes the meter routlnp test
relsy via ™ and A’l. The cam=operated contzct on the routine test relay closcs,
extending corth from USk to operate relay "ST.

Relay ST opernting,

o™ complctzs the metor pulse circult to the subscriberts moetor
under test, via roclay A.

Pulscs of operctc or non-operatc curwont (d¢pending on the exclusion or
inclusion of rosistor R bv the teqt ;:cy&, ) =ro connceted to the meter by wiper
MP5. Relay A operotcs to cach puls:

Relay A pulsing,

A1 steps the metor routine test reolay,

A2  flashes the meter test lammp.

At the release of relay A after the tenth meter pulse, the meter routine

test relay operctcs for the eleventh time and the cap—operated contact opens,
releasifg reldy ST.

Relay ST releasing,
S™M discomnects the moter pulsc circuits.

At the completion of the ten moter.pulses, contact A2 causes the meter
test lamp to glow continuously. Tho test ke should now be restored,

The meter routine test relay is disconnccted when the. test key is restored.
When the test cord plug is rcmoved from the line circuit meter J‘“CL. the line
circuit becomes free and relay T releases N.U. tonc is disconnccted fram the
test number circuit at Th. Contact T% extinguishes”the metor test 1am'p. Should
the plug be withdrawn be Toro . tho.,wst key is restored, T3 maintains the meter
test lamp circuit via U608 and the key conbactss

5e CIRCUIT MOIES,

51 Retards NUM , WUA2, NUAZ, NUAL, TT, IA, IE ond IC

These rotards are made hich impedance to prevent leckage of toncs to the
battory, ' '
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