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NO, 7504
LINE 4AND LINK CGIRCUIT

CHANGES

4. - OHANGED AND ADDED FUNCTIONS

Asl Ko ohange.

B, OHARGES IN AFPARATUS

B.l Superseded ) superseded o Added
Fis. 3-Res.(a) 18G-200w 185Y¥- {4 )1075w/ 8200
Res.(B) 13BH=-1000w
B GL wons IN CIRGUIT REQUIRELENTS OTEER THAN THUSE APPLYING

J-u .-L.a.-r.l.- _-B 'l.-'-.H ¥ .:.l]‘.'-I]L' Lald JELP ﬁ.EJder
G.1 N¢ chanZe.

. DESCRIIFTIQH OF CLRCUIT CHANGED

.1 Added Note 11l.

.2 HKResistances A end b are now bhlhiﬂﬂﬂ in ong resistance
(i) to reduce t.e cost Of thae oireuib.

1. FURPQSE OF CIRCUIT

lel This sirouit is used in the 7504 Gl gl P.E.X. tO giuvidﬁ
a connection between any two dial. stations in the F.B.2.

o, WOREENG LIMITS
L

£.,1 “ueximum externsl station conductor resistance 200 ohms.
2,2 linimum insulation resistance 20,000 ohms.

QPERATTION

‘3. FUNCTIONS

%S.Dl When the siatinn,racai?er iz removed, t0 operats the,
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line relay in the line eireuit and cause an Ldlk -
to seleot the line, extendinz the tip and ring df

statilon to the pulsing relay in the link.

To ground the slesve of the line eircuit to maka the
line busy to other links,

To extend the start sircuit to the next link,

To furnish dial tone to the calling station from the
link when it is ready to receive dial pulses,

To step the link switech under control of the station
dial.

To test the omlled station.

To furnish busy tone to the calling station on a pre=-
liminsry pulse or if the oalled station is busy or un=-
equipped.

If the cealled station is idle to supply interrupted
ringing current to ring the station bell,

To furnish ringing induetion tone to the ealling sta-
tion while the emlled station hell is being rung,

To trip ringing when the called station answers,

To place a busy condition on the sleeve of the called
station line eircuit when the line 1s selzed.

To provide talking battery to both calling and called
stations. " :

To ground the start leads for ths ringing interrunter,
dial tone and busy tone when thcse are required.

To restore the switch and link %o nornel when the
calling station replaces the raceiver on the switoh-
hooks

To hold the start lead out through to the sucoeeding
link by means of the chain relay when the ligk is re-
stored to normal except when the chain relays n all
other links are operated. This permits a subsceriber
to obtain a second link if the first ljink seized is
in troubls.

To open the tip and ring of the link from the line
c¢ircult when a station trunk key is operated.

When the last link in whieh the ohajn relay is normal,
is used, to restore the operated ¢ n relays in all
idle links so that the next call wild be allotted to
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the first idle iink in the oh=ain. \

L

To prevent more than ore line from being connscted to
the same link, L'

To pass the ocall to the next idle link if the pulsinz
relay in the 1link seiz=d fails to aperata.

shen a link fuse operates, to cut the link out of ser-
vieces :

To provide means of manually cutting = link out of =ar-

vice.
To meke the dieling of extra digits ineffeotivs,

To give z busy tone to the oalling station when all
links are busy.

Toa increasse the charging rate of the rectifiers in the
power circuit on a loeal eall over that of eithsr a
trunk e¢all or normal eircult.

4, CONNLCTING CIHCUITS

4al
4.2

.0

4.L

1504 I’.E.I. TI‘H‘.[’!'EL Sirﬂ‘iit.

7504 P.B.i. Tone, Ringinz Alsrm and Common Timing
Cireuit. '

Standard Disl Station.

Power Cherse and Discharge Circults.

DETAILED DESCRIPTION

5. SclZURE CF LINK — FINDING LILE

nhen & station recelwver is removed from the switchhook
snd the sbtation "L" key is operated, the (L) relay,
Figure 1, opsrates over the loop to ground supplied
from the tore, ringing and alerm cireuit. Reley (L)
grounds the "ST" l:s:d ssveing reley {87} in one of the
idle linits to be operated., Ths nanner of extending
this start lesd to idle links will be deseribed "i3r.
Relay (L) also grounds the "L1", "L2" and "LS" loeds
to the link (L¥) relays assoclsted with the line. Th
(ST) relay connects battery to =211 of tie {17} relors
in the link but only that on '“yich is gzrounded at ths

L

line relay (L) will operate. Relay (LF) lecks in s=r- .

ieas with the (L0) relsy which operatcs and opens the
opsratingz batterv of the secondary windings of the (EE)
relsys, preventing any other.(LF) relay from opersiing
from a line ecireuit. The (LT) also opens the locking

eround from all (LF) releys electrically besyond so thet
S |

A
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if $¥c, (LF) relays had operated due to two (L) relcsys
bei?z operated at the seme time, only one (LF) would
lock, thus preventing more thin one station from being
sconnected to the same link. The (ST) relay &lso opens
the ciain cirmuit to other links and locks on 1is sec-
ondary winding in series with the (LK} relay which oper-
ates, Relay (LK) operates the chain relay (CE) which
transfers the start lead "ST" to the next link but this
lead is held cpen at the (ST) relay thus pirgventing an-
other link from being seized. Relay (LF) operaiss ihe
(CO) relay in the line circuit and extends the tip &nd
.ring of the line circuit to the pulse relay (4) in the
link. Relay (CO) releases the line relay (L). Relay
(+) operates relay (B) which in turn operates relay
(Bl). This prepares the pulsing circuit to the step-
ping magnet and closes the (PH) relay to the switch
interrupter contact. Relay (Bl) also operates relay
(B2) which in turn operates relays (BC) and (B3) &nd
closes a ground to hold the (CO) and (1LF) relays. Re-
lay (BC) grounds the "CT" lead. Relay (B3] releases
the (LK) and (ST) relays. Relay (ST) closes the chain
eircuit through to the next link so that other calls
may proceed. Relay (DT) operates from the normal ter-
minals of switeh bank No. 2 to ground on the (B2) re-
lay, grounds the dial tone start lead "DIS" to the tome,
ringing alarm and common timing circuit and closes dial
tone on the| "DT" lead. from that circuit to the (A) re-
lay winding giving an indication to the station that
dialing may begin. Relay (DT) also operates relay (T)
in order to prepare a cirecuit for the operation pf re-
lay (BT) in case of a short preliminsry pulse. gha
preliminary pulse will step the selector one step after
which the [Tg relay will release &nd close & ¢ircuit to
2 the (BT) relay through its back contacts. If the (&)

relay should fail to operate when the link is seized, a
sireuit will be closed from the back contact of the (i)
relay, back contact of the (Bl) relay, and the front
contact of the (LK) reley to the (B2) relay to operate
it. Relay (B2) will then operate relay (B3) in order
to release the (ST) and (LK? relays and restore the link
to normal. However, the. (CE) relay rem2ins' locked me-
ghanically thus elosing the chain eirecult through to the
next link. :

6., STATION NUMBERS

The numbering of the stations in this Systam.is 2 to 9
and 02 to 08 inclusive.

£.1 Stations 2 to ©

When relay (4) releases under control of the dial,
ground on its back contact through the front contaect of
relay (Bl) operates relay (SR)_in series with the step-
ping magnet of the switeh. Whén relay (A) recperates,
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Amhie switch steps but relay '(SR) being slow in releuasing
solds operated during the impulses from relay (A). Relay
‘(SR) in operating opens the ground from the No. £ brush
of the switsh and c¢loses a cireuit tc hold the (T)
relay, Relay (DT) releases when the switch steps off
normal, opening the dial tone from the line. Relar (PH)
also cperates and releases under control of the (A
relay and the interrupter contact of the switeh and
nloses ground to the stepping magnet in order to insurse
stepping of the switch. Each working terminal of bank

2 of the switch is connected to a (CT) relay correspond-
ing t¢ & line in the P.B.X. and when the dial impulses
have ceaged the (SE) relay releases operating one of
these (CT) relays which corresponds to .the line which
has been dlaled.

If the called station is idle the (BT) reley will =il

to operate due to the absence of ground on the sleeve

and when the slow release (T) relay releases, the sleeve
is conneeted tc the grounded winding of the (Tl) relay
opereting the relay to battery on the cut-off relay in
the line eireuit. Relay (Tl) locks on its other winding
to ground on the (B2)' relay, opens the pulsing elrecuit to
prevent the switeh from stepping if another digit is
dialed, operates the (RC) relay and grounds the sleeve of
the called line to operatse the cut-off relay and to meke
it busy.

6.2 Stations Q2 to 0B

When O is dialed the stepper steps as deseribed above
but upon the release of relay (SR) the ground whieh it
places upon the brush of arc #2 which is standing on
eontact #10 prevents relay (T) from releasing. No cir-
euit is provided for operating relay (Tl) and the step-
ping circuit remsins e¢losed so that upon the receipt of
the pulses of the second digit the stepper steps again
‘and selects & line as described abowe.

7. TESTING - BUSY LINE _ .

When the relav (CT) operates, it closes the sleeve from
the called line cireuit through the front contact of
the (T) relay through the winding of relay (BT). Relay
(T) 15 slow ir releasing so that if the called line is
busy the (BI) reley may operate from ground on the
sleeve, Relay (BT) operated locks to ground on the (BEZ)
relay, opens the switeh pulsing circult to prevent the
-switeh from stepping if another digit 1s dialed, opens
the sleeve circuit from the dack: contact of the (T) re-
lay, connepgts ground to the buay'tene start leasd "BIS™

to the ton Tinging alarm and ¢ommon timing circuit,
and econnecis busy tone ic the ring of the line as an
indicaticn to the eallinz st8&tionm that th= called sta-

tion is busy. The-eircuit will remain in this condi-
t;§u until- kie t&llirg.rﬁﬂtiﬁn hangs

= &
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RINGING , -5

Relay (RC) grounds the rifging start lead "RS" td& the
tone, ringinz anc slarm circwit .to starg the ringi
interrupter, closes the tip and ring of the cslled sta-
tion to the "i" and "N" leads in series with the (RT)\.
relay. Interrupted ringing is supplied from the. tone,
ringing and alsrm cirouit over the "." and "N" leads
to ring the called station bell. Relay (RT) will not™
operate under this condition ss it does not receive
sufficient current. Relay (R2) is normal st this time
as it is shunted by the back contsct ol the (HT) relay.
While the called station ig beinz runs the caelling sta-
tion receives sudible ringzing induction tone which is
passed back over the ring of the callinsz stetion throush
-gondenser (CG). When the receiver at the cslled station
i# removed from the switchhook, the (RT) relay operates
dugr to the ineressed current, and opens the shunt on
‘the (RS) relay allowing it to operate. Relay (RS) oper-
nted relemsses the (RC) relay, opening tle ringing cur-
" rent from the called stetion, znd connects the.(C) re-
tard c¢oil to the tip and ring of the called station
when the (RC) relay is released. :

T ING AND RELEASE
With the (C) retard coil conneoted, the tslking cirecuit .
is completed from the cslled ststion %o the tip and
ring condenser. The (C) retard coil supplies talking
battery to the called station. The connection is now
under control of the calling station which has talking
battery supplied to it through the windings of the (4)
relay. when the celled stztion hangs up, the link is
held by the callineg station. When the calling station
hengs up relays (A), (B), (Bl), (B2) and (B3) releace
in the order nsmed. Relay (B2) releasing, releases
relays (Tl1), (RS) and (CT).. Relay (B3) relessing clos-
es ground throusgh the No. 1 brush snd bank of the -
switeh to the interrupter contsct of the stepper switch
and the switch then restores to normal. "V" wiring.
The purpose of comneotingz the ground from ihe back con-
taect of the (E3) relsy through the normsl terminal of
the No. 1 switeh bank to the (B) relay contact is to
?revent the coperation of the (Bl) relay and the (B2) and
EZ) relays while the switch is restoring to normal in
the event that this link should be reseized before the
switeh is normal. "W" wiring. The releess of relay
(B3) removes ground from spring £ of relay (E) so that
relays (El), ?EB} and (B3) cannot be reoperated, in the
event the link is reseized, until the stepper returns
to normagl.



10« ALI LINKS BUSY

‘The ehain relavs (CH) are mechenically looking relays.
Wwhen = link 1= seized the (CH) reizy will operate and

. will be ensrgized throushout the conversation. How=-
ever, when the link is relessed the (CH) relay will
remain locksd mechaniecslly throuzh desnscgized and ox—
tend the start lead to anothsr link s0 that the next
call will be teken up by the link. W#hen all the (CH)
relays are operated, a circuit is closed for cperat—
ing the (2) relay which operates the (S1) relay. The
(31) relay energizes the restors windinzs of the {CE)
relays restoring them to normsl if the linke are idle.
When the (S1) relay is operatsd it closes & circult IO
the "Tone, Hingzing Alarm and Common Tiaing Cirouil” to
connect busy tone to the line circuit over the "LG"
lead in order to glve an indicetion thet all of tae
links ere busy, when any (CH) reslsy releases, the eir-
ocuit for the(S) reley is opened. Tue (3) relay re-
leases the (S1) relay which in turn deenerzizes s re-
store windings of the (CH) releys.

11. LINK CUT-QUT KEY

A (CO) key 1s associated with .ead , .80 fhat thE
chain circuit may be extended- $0~fhe next link in case
there is trouble. OUperation of the (CO) key operates
the (F) relay which transfers the chaiu and all links

busy signal. .

i

#. LINK FUSE OPERATED )

Operation of & link fuse cperates the (F) relay wiich

transfers the ochain cirecuit to the next link =nd ciocses
the all links busy chain.

113, PRELIMINARY IMPULSE

If = single pulse is received before the siocilol nuaber
is disled due to fumbling of the rseseiver in refFoving
it from the hook relday {BT) will operate, thus vravent-
ing further pulses being effective to step tle stepper
and plsce a busy tone on the calling line. This pre-
vents the calling line from getting & wrong number un-
der this circumstance.
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