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SECTION . - GENERAL DESCRIPTION

1...BURPOSE BF_CIRCUIT

1.01 This circuit provides a 2*&3{ dial
repeating tie trunk between two dia PBXs.
, loop basis over long
ranges or with simplex, ctomposite, single-
frequency, or carrier types af”sagﬁaiiﬂg, :

1.02 This circuit is arranged for use as
8 2-wire tie trunk or to connect to s &=wire
terminating set. Pad control features have
been added to this circuit, when arranged to
connect to a 4-~wire terminating set at tandem
locations, to insure stability and minimize
acho 4n tﬁt;thraugh«switchté‘canﬁitf¢n~

2.._GENEBAL NETHOD OF DPLRATION

2.01 When the trunk is seized by a sta-
tion or a switchboard at an originating PBYX,

a sefzure (off-hook) signal i transmitted to -

the associated tie trunk at the terminating
PBX via the appropriate signaling circuit.
Dial pulses from the originating station or
switchboard will then be 90€eates to the
terminating tie trunk by the local tie trunk
over this signaling circuit. At the ter-
minating tie trunk, these dial pulses are
received, corrected, and repeated to the
associated switching equipment in the PBY.
When the call s answered at the distant PBX
and off-hook supervision is provided, this
s;gﬂal is transmitted to the,criginatin? PBEX
F repeated back to the calling station or
switchboard,
supervision may be transmitted and repeated
in either directien. ‘

2.02 When arranged for wvia net loss
transmission with 4-wire circuits, the 3550~
Ciated pad control relays at tandem locations
will operate to remove the 2-dB transmission
pads automatically on calls routed to F ]
through condition via the PBX switchterain,
THRU {acks are provided in the switchboard
multiple for calls manually switched through
the PBX by an attendant. With this arrange~
ment, the transmission pad will be removed

when the attendant establishes the through

connection.

2.02 Upon seizure, both trunks {origing~
ting and terminating) will become busy and
the idle circuit termination will be - removed
from the talking path. * Joint control is
established between the ori inating and the
terminating tie trunk to reduce the unguarded
interval during the disconnect sequence.

In this wanner, dialing  and

.
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SECTION_1I_=_ DETALLED DESCRIPTION

Lo QUISHING CALLS - 08 KD DPTION (EIG....1

DIAL SELECTED

B,..5¢izure

1.07 when this circuit is seized, relay
TR operates from ground, which 48 placed on
lead 5 by the local selector or selector
connector. Relay TR operated (a) transfers

the transformer from the jacks of the incom—

?ﬁ?‘ selector to the banks of the local
selactor multiple, (b) opens the shunt path
through the primary winding of relay D from
across capacitor A (YG or YH option), (o)
connects battery and ground (resistance lamp
A, windings of relays A and L, and contacts
of relays RV and TR) to the inside of the
transformer, {d) connects resistor A& in
series with capacitor A across the wmidpoint
of the transformer (resistor A ig shorted

with relay C norwal), (e) closes the operat~

ing gai& for relay RV under control of ptiag
with YF or YE option, closes. a pat

relay B, and (g) opens one of the operating
paths of relay TU. Relays & and L operate
over the station loop. Relay A operated

transfers lead M of the associated signaling
circuit from graund to battery through regis«
tance Lamp to signal the incoming circuit
at the distant PBX. Relay L operated
operates relay B. Reia{ 8 operated (XE or XF
egtian} {a) operates relay B1, (b) with IY or
YD option, closes & path for the operation of

- relay C when relay L releases, (c) with YFf or

YE option, grounds the sleeve of the selactor
bank multiple through one of the applique
circuits, (d) connects a §ai§in$ ground for
relay TR, and (e) with XF option, opens the
sgarite path of relay BF (VA optiom).

B1 operated (a) closes a part of the shunt
path across capacitor A, (b) remowves ground
from the message register lLead, (c) with 2V
or YD option, operates relay B2, (d) operates
relay BY in the switchboard aspplique cirguit,
(@) closes a part of the operating path of
relay TC, and () ?;aanas the slesve of the
selector bank multiple (YU optiond. Relay B2
operated (a) removes the idle line termina-
tion from the 4~3 winding of the tranzformer
(YU option) and (b) comnects the D1 network
to the pulse corrector circuit. ‘

1.02 When Fig. B or G g provided, relay
BY operated grounds the sleeve of the TALK
jack and lights the BUSY lamps. When Fig. ¢
and E are srovided, relay BY operated grounds
the fack sleeve through the $ relay winding

and operates the IL relay. When Fig. € and
f are provided, relay BY operated places
h the s relay winding on the

battery thro
sleeve of thtu?sck and operates the IL relay.
When Fig. 0 4s provided, relay BY operated
operates the IL relay. ,

Relay

- tip and ring and with Fig.

B...Rialing

1.03 Relays A and L follow the pulses
from the station dial. Relay B 4s slow to

- release. and holds operated over the dial

pulses. Relay C operates upon the release of
relay L and holds over the pulses ‘of each
digit. It releases at the end of each digit
and reoperates on the Tirst pulse of the next
digit. Pulses are repeated to the distant
tie trunk by relay A, which grounds lead M to
the associated ségaatiﬁg.circuit each time it
releagses and reconnects battery to lead M
when it reoperates. Relay C( operated (a)
with YK option, connects capacitors ¢ and C1
across the 4-3 and 8-7 windings of the
trengformer to prevent dial pulse transients
from interféréng with other calls in the same
phantom group, (b) with Fig. 16, connects
capacitor A and resistor A in series with
operated contacts 1-2T7 of relay TR across the
17, removes the
AR resistor and AR capacitor from across the
tip and ria? to improve pulsing, and (¢}
short-circuits the primary winding of relay D
which also improves pulsing.

1,06 when Fig., 22 is g?eviaad, relay C
operated operates relay CA (UX  optiond.
Relay CA operated closes ONG ground to oper-
ate relay CX. Relay CX rated places the
CX resistor across the A inductor via the CXx1.
and CX2 leads to provide & holding bridge for
the central office registsr if 3 trunk to a
No. 5 crossbar office is dialed. The resis-
tor allows the A inductor to fully charge and

“prevents & false pulse from being transmitted

relay W

to the central office during seizure. During
the holding time of relay CX, relay W
operates when relay CA releases and provides
a lock path for itself and relay CX. When

the second digit s dialed the ¢ and CA

relays aga‘n are operated. Relay CA operated
operates ralay I through the (X1 diode and
contact BM of relay W. Relay 7 Llocks
nﬁeratsg to ONG ground a~d releases relay W
which opens the Lock path of relay CX. On
subsequent digits relay I stays operated,
remaing  down, and relay CX follows
the (A relay.  Bn each subseqguent digit
dialed the X relay places the CX resistor
across the A inductor to suppress inductive
opens. , - _

Cs._Call Answered

1.05 When the call 4s answered at a

~ distant PBX arranged to provide off-hook

supervision, the associated signal circyit

connects ground to lead E, which operates

relay R. Relay R operated connects ground to

lead D through one of the applique circuits

to operate relay RV. VWhen fig. M is pro-
vided, relay R operates relay RA which
extends ground to lLead D, through one of the

applique circuits, to operate relay RV,

Relay RV operated reverses the baattery and

ground toward the calling party to provide

answering supervision in case the call orig~-

irnsted in & distant PBX.

Page 3
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1.06 When a tandem call s answered a
§ﬁ§f1ﬂ9 condition may be encountered particu-
larly when the facilities are customer-owned
non=~gell type carrier sgste&s, The pumping
occurs upon answer from the called end. At
the tandem point there are two tie trunks

trunk.  When answer supervision is recet

from the called end relay AV s oparated in

the outgoing trunk. Relay RV reverses bat-
tery toward the incoming trunk. At this cime
the A relay is the outgoing trunk is locking
back towards the dinductor 4n the incomin
trunk. The reversal of battery causes the

inductor to discharge and _recharge to ths
reversed battery polarity causing a momentary
inductive open towards the & ytiaz in the
outgoing trunk. This open causes the A relay
to release momentarily and to place ground on
the M lead towards the called end. The
called end recognizes this as 2 disconnect
signal and drops the R velay and subseqguently
the B8v raia{ in the outgoing trunk. The
release of relay RV again reverses battery
toward the incoming trunk. The reversal of
battery causes the A inductor in the incoming
trunk to charge and recharge to the nonbat~
tery polarity causing & second open towards
the & relay in the outgoing trunk. The

momentary release of the A relay causes a

momentary disconnect to be sent to the called
end. This pumping condition usually does not
persist for more than three or four cycles,
It does cause noise on the trunk and in
exgz&ge cases may persist throughout the
call. :

1.07 Fig. 22 is provided as outlined in
1.05 to cure a false pulse problem. It also
contains an RVA and an MSK relay to resolve
the pumping problem outlined above. The #MSK
relay operates for approximately 50 ms every
time sgsaer supervision is either received or
removed.

- 1.08 when relay mMsK (?ig, 223 s
operated and ground 1s placed on lead MSK?
either by relay R or RA, current will flow
through the cotl of relay MSK tﬁarginf capac~
itor MSK. This charging current will pulse
(or timed) operate relay MSK, Momentary
operation of relay MSK will operate relay RVA
from ground on lead MSK. felay RVA operated
will cperate relay RV from %resaé over the
MSK1 lead. Relay msx will remain operated
only for the duration of the :aar?é current
of capacitor MSK {approximately 120 mg) ang
then release. For the duration of the pulsed
operation of relay MSK control of the M iead
{or DX 5?$n§ifﬂ§ circuit) is taken away from
relay A, his is done to prevent an possi~
ble flutter of relay A (which could be caused
the instant relay &Y operates) from being
transmitted to the distant tie trunk ac false
oulses. Such pulses will be generated 1%
Large inductions are found in the de gigrsl~
ing path of any connecting circuits external
to the tie trunk. FRe ag MSK operated ang
reledsed places resistance attery on the H
lead (or DX signaling circuit) for approwi=
mately 120 ms, thus masging the M lead from
any possible flutters of relss A. The resig~

%

involved: an incoming trunk and an eﬂtgaiag :
ve

tance battery mentioned above is furnished in
Fig. i y the B resistance lamp over the
MSK3 Lead z§A¥f?. 22 andxzafsa?§~c§niazt_ oM
of relay MSK to the M or DX circuit via the
MSKS lead (UX option).

R...Disconnection
Called Party Disconnects First

- 1.09 when the called party disconnects,
the  associated signal circuit. removes ground
from lead £ which  relesses reta{ R.  The
release of relay R caussg re ay RV to
release, which restores the polarity over the
tip and ring to normal to give disconnect
supervision if the call originated at a
distant PBX. When Fig, M is provided, relay
R releases relay RA, which releases reiay/ﬂv.
When the calling party disconnects, relays A
and L release. Relay A releaced transfers
lead M from battery to ground for an ddle
circuit condition.

1.10 Relay L released (a) operates relay
€ {no function) and releases relay B.
Relay B released releases relays C and B1.
Relay B1 released (a) opens a part of the
shunt across caps~itor A, (b) connects ?rauné
to. the wnessa re?istéf Lead, (c) releases
relays B2 and BY, (d ng a8 part of the
operating path of relay TC, (e) with YU
agtian, removes the ground from the slesve of
the selector bank multiple to release  the
preceding switches and releases relay TR, and

(f) reestablishes a part of the operate path

for relay BP when YA option s used (XF
optionl.

1.11 Relay BY relessed (3) with Fig. B
or G, removes grourd from the sleeve of the
jack and extinguishes the busy lamp, (b) with
Fig. C and E, removes ground from the jack
sleeve and releases the IL relay, () with
Fig. € and F, removes battery from the
sleeve of the jack and releases the IL relay,
and (d) with Fig. D, releases the IL relay.

1.12 Relav B2 relessed connects the idle
Line termination across the 4-3 winding of
the transformer {vU option).

1.13 Relay TR relessed (a) transfers the
transformer from the Local selector banks to
the  jacks of  the incoming selector, (b)
connacts & part of & shunt path across
capacitor A through the primary windings of
relay D (Y6 or YH option), (c) removes
battery and ground through resistance Lamp A,
winéfngs of relays & and L, and contacts of
relay RV from inside the transformer, (d)

- disconnects resistor A from being in series

with cepacitor A, (e) opens the operating
patks of relay RV, (f) with YE or YF o tion,
opens a path for grounding the selector
sleeve multiple at relay B, and (g} closes a
path for operating relay TC.

Calling Party Pisconnects First

1.74 When the calling party disconnects
first, relays A and L release. Relay A

o
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raleased trangfers lesd M from battery to
ground 23 a8 sitgnal  through the sesociated
’§§§§§§§§§ equipment Tor the distant PBY to
réleage. Relay L relegsed (&) operates relay
£ (no functiond ¥ releases relay B,
#alay B released (a8} releases relay € and (b}
transfers the holding of relay B1 under
‘contepl of the signaling circutit through o
make contact to ground on relay R, which ig
held by the ground on the £ lead.

. 1.13 When the §§§§§§§§€ at the distant
PBYL releases, ground s removed from lead E
by the  gssociated signsling. circuit to
release relay R, Relay R relesased
relays BV and B1. Relay RV releassed restores
the polarity of the teunk towsrd the callin
party to normal. The release of relavy B &

§§§£§u§§§ §§éﬁts_if§ the same as in 1,09

through
1.16 Relsy R relsased (Fig. 223~
(8) Releases relsy RA if provided.
(bY If relay RA 48 not provided, removal

of the ground Trom the MSKZ lead will

avlow capacitor MSK to discharge
through resistors MSKT angd RSKZ and
the coil of ?%iég RVA, thereb
sperating relsy MSK. Relays )
RV raeleass. ’ '

1.17 Relay BA (if provided) released:

{7 Allows capacitor H3X to discharge,
somentarily operating relay RSK.

(b) Releases relays RV and RVA.

1.18 when relay MSK (Fig. 22} ids pulse
’@%g?éﬁﬁﬁg resoval of ground froem lead MSEZ
allows capacitor M5k to discharge via the
coil of relay RVA and parallel resistors MSK1
and MSKZ 4n series with the coll of relay
M5K. This pulse operates relay MSK for the
guration of the discharge of capscitor ASK
which masks the ® lesd (or DY signalin
cireuit? agaiest any possible flutter o
relay & when relay BV s ?ﬁiéﬁ%%ﬁ?g After
the  capacitor timed §%§?§€§ eyele 18 com~
pleted relay M3K will relesse restoring cone
trol of the ® lead to relay A,

and

CALL FRBM ATTENDANT

d. Fiam,
=a--zedi--
Sgizure

1.9 Talk  Jack Uperation: The attendant
may plug a £§?3§§ﬁ§§ §¥§§ér the talking or
gtal jack to maske an ﬁﬁ%g@%ﬁg call. .f a
cord 18 plugged into the tal
relay S operates from battery and ground in
the cord circuit. With option ¥§ (for 556A
or G08BR PBA} a low resistance ?reaﬁd ig
extended to the slesve of the jack v
diode to condition the :z.rd circuit for

ien L(332A, 3520,

releases

pulse

L, and opens the operate pat
when ¢§§§§

ing fack  Tirst,

, ‘on  the cord.
a the § -

providing ﬁattérg"§§§§¥§té§a§:,ts’ §§§  trunk

efrguit.

1.20 In the case of a call from 2 sta-
tion, the battery and ground are supplied
from the cord, while on a call from a trunk,
the battery and ground may originate from the
cantral office or from another trunk circuit.
falay § oporated ceuses relay T to operate
from ground on lead 7 of the talk jack,
Relay T operated (a) locks operated t%raugh
its own contacts to ground on lead C1, (B)
groynds lesd P to operate relay B81, (o)
operates relay Ti, (d
fe} partially closes & path for the operation
of relays A and L, Relay B1 operated {(ad
conngcts & shunt (winding of relay D} across
capacitor A, (b) resmoves ground from the
message register lead, (o) with ¥D o ZY
options aggrstea/:rsigg 82, (d) operates
relay é?,; (e} with option, grounds the
slesve of the §§§§€t§?(§§§§%?£§ to make the
circutt test ins{, and () closes the operat~-
ing path to relay TC. #elay 82 (a) removes
the idie line termination from the &~3 wind-
ing of the transformer (YU option) and (b)
gonnects the 01 network to the pulse correc~
tor circuit, ' '

1.2% §ei§{ T1 operated (&) locks operated
under control of relay T, (b) transfers the
transformer from the 3nca&§a? selector jacks
to the talking jacks, (¢7 completes the
cireuit through the H resistor to operate
relays A and L, (d) opens the operating path
for relay TR, (e) opens the C relay operate
path  through the contacts of relay LU
operated and relay D1 released, and (f) opens
& locking path of relay OP, Relay L operated
operates fgiai 8. Relay B operated connects

sdditional. holdimg ground for relsy B1,
cloges 2 part of i%%‘ﬁ;gratiaﬁ path for rela
of relay

n YA 13 used C(option 3?39

1.22 Relay A operated transfers lead M of
the associated si?ﬁsiﬁﬁg circuit from ground
to batiery a8 & saizure signal to the distant
tie trunk. Relay 8Y grated grounds the
slesve of the talk jack and Lights the busy

Lamps.
PETY Yo O LT froatcora ot
an 1dle pair 18 p

sgaed into the dial Jack
relay DS operates over lead € in series u%tﬂ
the cord sleeve relay to ground. Relay 0§
sperated (3) operatss ??isg TR, (b) provides
battery to hold relay DL when ¥t crperates,
and {(g) connects the T and R leads of the
dgial jacks to the T and R leads of the
selector multiple.. ‘ ;

¥§eéfiésa%%é%§"¥§§%%E§§E§§§§§§£§'§g?§%"§§§%; .

ground will be extended from the jack to (aj)
operate relay DS aend (B) provide  high-
resigtance grauss through resistor SL to the
slesve, establishing a high-sleeve condition
Relay DS operated {(a) operates
relay TR, (b} provides batterg to hold rela

0L when 1t operates, and (c) connects the

Page 5
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ard ® leads of the dial jack to the T and R §§i§,§§§§gg§§~§§§M§g§§§§§§§§§

leads of the selector §§%§€§is. : , - e : }
1.29 Uhen the call ds ansuered st the
. distant PBX, the associated gignaling circuit
.25 piat  Jack Operation (5524, 5520, places ground on lead E to operate relay 8.
5564, 6USA, or GOBA PBX): Relay TR operated Relay operated removes ground from the
ta) transfers the transformer from the talk winding of relay LUT and ?gis{s LU and L1
jeck to the dial ack, (b) opens the ghunt release. The release of relay LUT replaces
path across capacitor A, (g} comnscts battery the shunt across capacitor A in  the trans-
#nd  ground through the windings of relavs & former, extinguishing the supervisory lamp,
and L to the inside of the transforner, {(d) '
connicls  resistor & in meries with capacitor . - . ,
A, {e) ciosee the operating path for relay 1.30 The party at the distant end may
AV, (1) with Y€ or vF option, connects an  flash the PBY attendant. Under this condi=
sdditional ??ég&é from relay B to the sleeve tion, ground s alternately removed and
of the selsctor multiple, and (g) opens an replaced on lead £ by the associated Signal=-
operating peth for relay TC. When the talk  4ng circuit which causes relay R to re 2588
and dial key of the cord that is plugged inte  ang operate. This alternately removes  and
the disl Jack 4s oparated relay DL ooerates replaces the shunt across capacitor A, a8
over the bridge across the tip and ring in  deseribed in 1.28 and 1.29, thereby fé&gﬁisg
the attendant telephone and dial circule. the supervisory Lamp in the cord circuit, :
The cord circuit bridge also holds the & and : .
L relayvs operated, Reley OL operated (s} 1.31 The attendant at the originating end
Locks operated on its secondary winding under may flash the attendant at the éésisgt X by
control of reley 05, (L) short-circuits ts gia§§§§§ in and out of the talking jack.
primary winding, and (e) opens the circuit  This relsases and operates relay T1 through
through the W resistor to relays & and L. relays T and §, as described in 1,19 through
1.22.  Relay 71 released and  reoperated
Causes reélay A *o relsase and operate, which
1.26 1 a cord is plugged inte the dial transfers lead M from battery to ground,
jack {firgt, the speration 1z similar te the %fgﬁéifﬁ? the distant PEX through the a550~
abuve with The functions of the talk and dial cisted s gnaling circuit. o
lack reversed in occurrence.

isconnoction
1.27 Relays & ang L repeat  the dial biscennestion

pulses from the sttendant dial and the cir= 1.32 wnBCty, . Disconnsg First:
tuit functions as described in 1.03. When t§§§§§%%§§ §§? §“§?§§§n§§§§§§§§§§ asso~

. o ciated signaling circuit removes ground from
1.8 When dialing has been completed, the lead £ to rolesse relay R. The relezse of
dial cord 98 removed from the disl  dack relay R operates relay LUT which removes the
relessing relays b5, K, ang L, Relay 05  shunt from FLr0sE ié?ét%i&? &, causing the
released (1) relesses ralays TR and DL and superyisory Lamp to light. When the atten-
(b) disconnects the T and 2 leads of the dial dant removes the cord from the talk jack,
jack from the selector multiple. Relay DL rélay T releases, in turn releasing relavs
reliased closes the circuit to relave A&  and T, &, and L. Relay A released connects
Lo Wiich rooperate. Relay TR released (a7 ground to lead M for an dle circuit condi~

Ctransfers the transformer from the selecter tipn. Relsy L released releases relay B,
wltiple to the 7T and # leade of the Jack,  which #n turn relesces relay B81.

(b disconnects relavs 4 and L from scross

the midpoint of the transformer, () opens 1.33 Relay B released (a) grounds  the
the operating path of relay BV, {d) connects message register lead, (b) relpases ?giaia
¥ shunt across the A caparitor, {8) dizeconw BZ, BY, LU, and LU, and (¢} removes the
fects the A resistor from being 4n series g?&an& from the selector sleeve banks. Relay
With the A capacitor at the widpoint of the Y released {(2) removes §?§§ﬁ§ from ‘the
repeating coil, (f) closes the operate path  sleeve of the talk jack and (b extinguishes
of relay TC Lo ground at relay B, and tg)  the busy Llamp. Relay B2 released connects
with YE or YF option, disconnects the addi~ the idle’ line termination acrogs  the 4-3
tional ground on the sieove of the selector winding of the transformer,

sultiple from ??igi g, §§§§? ?§§§§§?§%g§ gg} A

gperates relays LU and 7B, partia 1.34 Calling Attendant Disconn cls First:
E0unls the winding of relay LU, ang (e) wit Bhen z%g L sa%i?ig §€§§§§§§f§§§$gagaﬁe:is
I¥ or Yp option, operates relay C. Relay LU ground i3 removed Trom Llead €1 at  the §ae§
operated relesses relay TC, which i3 siow n tausing relay T.to release. Relay T releases
releasing, and on releasing removes the shunt relays T1, "A, and L. . Relay & releasesd
from the winding of relsy LU1, which “hen transfers the M Lead from battery to ground -
@g%?%?%g i series with relay LU to remove to signal the distant Pax through the assso~
the shunt from capacitor A. The removal of  ciateg signaling circuit to disconnect.
the shunt Lights the supervisory Lamp in the FRelay L releassd causes relay B to release
&itendant cord circuit, Relay 70 released (relay  may operate until B releases, which
Lauses relays TH ane ¢ to release  (no has no funetion?. Relay B released transfers
function), . . - the holding of relay 81 to relay R.

R

e sy — s
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1.35 when the eguipment at the distant
PEY releases, the associated signaling cir-
ground  from Lead £ to releass
relay R, Relay R releassed releases ?§i§§ B
which functions as described in 1.32 and

L -

Reciail

1.5 When  connected - to  switchboards
g??&ﬁ@%ﬁ for fi@sﬁ%§§ ‘recall, the circuit
will Tunction as desceibed in A., with the
guception that relavs TA and BA will function
o transfer the D relay bridge oireuit around
the %ﬁi%ﬁ repeating and supervisory contacts
of relays TC, 70, and LU, thereby assurin
that the supervisory ge%ﬁg% {shunt pet
scross capacitor A) remaing open until the
called party answers.

1.37 buring selzure, ground on Lead C1
will operate relay TA of fig. M in parallel
with relay T. Relay TA operated transfers
the 0 relay bridge around the pulse repeating
and §§§€?¥§§§?§ eircuit Jcontacts of relavs
TC, ¥, and LUT) and prepares the shunt path
acrogs cepacitor & in series with contscts
1=28 of relay ®A. :

Superyision :
1.38 When the call 1ds answered at the

distant PBX, the associated sigral circuit

§§§§§§ ground on the £ lead to operate relay
. Relay ® §§§?§%%§ R4 which {37 closes the
b relay pats across capscitor A and (b3
provides an additional holding ground for
relay Bi. When the called station at the
distant end flashes, a momentary open on lead
E will cause relays B and BA to relesse and
reoperate. This alternately removes and
replaces the shunt across capscitor 4, there~
?g flashing "the cord circuit supervisory
ml ° .

Bigconngetion

1.39 During disconnection, the relsase
sequence 1% similar to that desceibed in £.,
with the exceptios that if the called party
disconnects Tirst, removal of ground on  Lead
E relesses relay #. WRelay % releised causes
relay RA to release, which will remove the
shunt from across capacitor A causing the
cord circuit supervisory lLasp to Vight, Dis-
connectd the cord from the talk fack will
cause relay TR to release in parallel with
relay 7. Relay TA released transfers the 0
relay bridge back through the pulse ?§$§§i§§§

fiﬁ} supervisory relay contacts (YC, T8, and
Coo Flg, .C_CAEM Bnly) YW B Bo6R

or_$07K_PEX ! Her 4t SemTeRe
Sglzure '

1.40 When a cord 4. plugged into the jack
of this circuit, automatic ringing is Lripped

- pletes an ﬁ%érsting pat
Qié?@%éé relay e
shunts capacitor & with the primary winding

tapacitor 4.

by tube TP (option ¥1). FRelay 3T operates
its 6~77 and 6~78 sgfin§s from battery on the
ring of  the cord {option YW} or from ground
on the St lead {option YX). This partial
gration of relay 57T (a8} closes a i
t rs&ﬁ& resistor H to operate relays A& and
and (B} grounds the slzeve of the Jack
through the géa§€§§ of relay 8. 1f Fig. E
is used, relay will operate from the
positive potential on the cord sleeve, in
turn ég§?§t§ﬁ§ relay 34 and fully sgg?atia$
relay 57. Relay 34 operated causes relay
to operate. I Fig. F i3 used, relay § will
oparate 1o resistance battery on the cord

sisgve and cause relay 87 to fully  operate,

sperating relay T. %gisg $A1 operates Trom
§§@§§§ on relay SA (Fig. E) or relay § (Fig.

} ared Locks to ground st reley T. Relay T
operated (a) oppens the operating circuit of
ralay RV, (B) transfers the transiormer from
the incoming selector jacks toward the talk
fack, (e} with IU option, parallels the
contact of relay TR in the operating path of
relay TC, (d> provides Llocking ground for
relay 581, (@) prepares an ¢§§rai§§? g;:h for
relay TR §§?§ﬁ? dialing, and (f) wit gg:iaa
Y7, extends dial tone from the distant PBY to
the cord circuit through capacitor DT,

1.41 Relay A operated transfers Lead M of

the associated signaling circuit from ground
to battery as 3 seizure signsl to the distant

. PBYX. Helay L operated operates relay H.

Relay 8 operated (a) ?ynaﬁés the sleeve of
the selector waiviple, (b)Y partially com

b for relay €, and (2}
y Bl. Relay BY operated (&)

of relay 0, (B) removes ground From the
megsége register lead, (o) pperates relay 82,
{(d} opesrates relay BY, (@) completes the
operating path for relay TC, and () trans-
fers the sleeve of the selector myltiple from
ground st relay B8 to relay BY. Relay 82
operagted rempves the 4ddle Lline termination
from the 4~% wé§§%5§i cf the repeating coil,
Relay BY operated (a’ operates relay IL, (b}
connects §?§ﬁﬁ§ througn the winding of relay
§ (Fig. EJ to the sleeve of the jack to hold
relay 5, (¢} transfers the %sid%a? path of
relay ST from relay S to relay SA, and (d)
places resistance battery on the sleeve of
the jack through the winding of relay § {$%$.
F? to hold relay 5 opersted. Relay TC

oparated (a) operates relays LU and T8, (b3 -

with IY or YD option, operates relay €, and
(¢} shunts the winding of relay LU1. §eisy
LU operated releasses relay TC which permits
relay LUT to operste and releases relays TD

snd €. Relay LUT operated opens the shunt

through the primary winding of relay 0 from
Relay IL operated (a) with IC
option, advances the idle indicati cireuit
and (B> with ID option, lights the ac busy
tamp. Relay SA1 operated prepares a path for
the operation of relays RT and DL durin
§§§E§a$ and locks operated under contrel o
relay 7. , . '

Page 7
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Rialing
1.42 1f the diral key in the cord circuit
i moved offepormal,
relay S will 9§i§§§§»€§6355? relays DL, TR
and RT to operate. Relay RT operated (a$
locks under control of relay SA1 and (b)
closes the ring side of the line and shunts
capacitor 0T when option YT iz furnished.
Relay OL operated transfers relays A and L
across the tip and ring of the cord cireuit
and then disconnects the H resistance bridge,
Leaving relays A4 and L held operated by the
cord oridge cireuis, Relays A and L follow
the dial pulses and function as described in
« ‘Relays § and 53 (Fig. EJ, or relay §
- (Fig. F), and relay DL release between each
digit. Relay TR also Operates at the begine
ning of each digit and 1eleases st the end of

each digit, connecting resistor A 4in series

with capacitor A to ia§rave pulsing (see
operation of relay C in B.).

T.44 With option 7y, relay T §§§?§§§§
operates relays 7C, 18, LU, and LUT whan the
trunk 95 seized to prevent the cord circuit
from being connected to the primary winding
of relay D after dialing 48 ¢ leted ang
before "relay (U1 operates te change the b

restored

1.45 %&iag T operated provides an alter-
nate path to hotd relays LU and L1 oparated
until relay & operates 1in response to the
answered signal,

: %%géé,ﬁggzgﬁgﬁ,,iﬁgg%&é%

1:4% when arranged for manual service on
§§§?§5ﬁ§ talls to a distant FBX, the circuit
will function as described in 1.40 and 1,41,
with the ss&ﬁ@%ssa that relay $ {(Fig., ¥F) or
SA {Fig. E) slso closes §§?§§§§ the rin
side of the L(ine to the trunk. Thiz wil
prepare a talking and supervisory path for
t§§ i?iiéﬁg party after the operation of
relay T,

§§§é,§§§§§£§§m§;fz§“§a§§§§gf§§i§§

1.47  when relays DL and TR release at the
end of the Lsst digit, the tip and ring of
the cord 43 connected through to ths trans-
former. When the call -i8  angwersd &t the
distant eng, ground s placed on lead £ by
the associated signaling circuit, operating
relay &, Relay =8 sge?étg& releases relay
LU, which closes the Shunt across capscitor
A and extinguishes the supervisory lamp. The
© the distant end may flash the pay
attendant. Under that tondition, ground 4s
éité?ﬁatei§ removed und replaced on leadg £,
which alternately releases a3 operates relay

8

R. Relay ® released permits relays TC, 18
LU, and LU1 to operate as described in 1.27
and 1.28. Relay LU1 operated removes the
shunt from across capacitor A, lighting the
cttendant cord supervisory Lamp.

1.48 The attendant at the originating end
may flash an attendant at the distant end by
iugg%ag in and out of the jack. The call 4g
g% grsg the distant end under control of
f'g ;y &

Risconoection

1.49 Called Party pisconn is Eirgt: If
the éistagé §§S §§§a5§3§€§§ %%?st:igiéanﬂ is
removed from lead £, relesasing relay R, This
operates relay LUT which removes the shunt
from capacitor A, Llighting the supervisory
Lamp., en the cord at the calling end is
resoved from the %sc&, the circuit functions
45 described in 1,50,

1.5 i p i Firgt:
0 £§é§§§§3§§§ﬁ§§ﬁ“§;§s§zﬁ§. First

When the at connects, relay § of
Fig. F or relays S and SA of Fig. €
release. Relay 5 relgased operates relay DL

which opens the cireuit to release relays A
and L.  Relay & released transfers lead M
from batrery to ?rauaé to signal the distant
PBX. Relay L relsased releases relay B which
transfers the holding of
control of relay & {relay
until relay 8 releases),

relay B1 under
C will operate

1.51 When the equipment at the distant
PBY releases, the associated signaling cir-
cuit  removes ground  from lead £ to release
relay R. Relay R relessed causes relay B1 to
release. Relay 81 releaged (3) opens the
shunt across taf&eétaa A, (b) grounds the
message rs?ﬁszer ead, (¢) releases relays B2
and 8Y, {d} opens the operating path of relay
TC, and ‘e) with option YU, removes the
§?§8&§ from the celector sleeve bank, Relay

2 foption YU connects the ddle line ter
mination across the 4-3 winding of the trans-
Relay BY relesned releases relays IL
and ST. Relay IL released (a) with 21
cgtﬁsn; restores the idle Lline indication and
(b} with Ip option, éxtia%uiskes the busy
Lanp. Relay ST relessed releases relay T, in
turn releasing relays SA1 and RT, wh
restores the circuit *o noraal,

Ra._fig.  DABM Boly) (6078_pax)

Seizure

1.52 A cord may be gtuggeﬁ

into either
the talking or dial jac
call,

to make an outgoing

1.53 17 a cord is plugged first into the
talking jack battery on the ring of the cord
will gset%aiiy Gperate relay TT to close
springs 6-7T and 6~78 which (a; operates
relay § from ground through the sleeve of the

resistor H.
relay 17T,

Relay TT operated (a) operates
relay 7, ()

gpeng | the

ich

it o . b
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rélay TR Trom relay B, and () closes the to the slesve of the selector multiple (lead
“ring of the talk jack through to the T relay. - AG), (d) connects resistor A in series with
Relay T operated ta) opens the operating path  capacitor A, (@) removes the shunt from
of relay RV and (b} transfers the tip and capacitor A, and (F) opens the operating path
ring of the repeating coil from the incomin of relay TC. uhen & cord is plugged into the
selector jacks to the talk jack, Relay talking jack, battery on the ring of the cord
operated transfers lead M from ground to will gaftisiiy operate relay 77 to clese &~77T
battery to signal the distant PBX through the and 6~78 springs, which operates relay § from
associated signal circuit, Relay L operated groungd through the sleeve of the cord and
sg@r&tés relay 8 which (a) operates re a8y B1, closes the circuit through resistor H to
(b)) grounds the slesve of the selector mul-  operate relays A and L. elay S operated
tiple to make the circuit test busy, and (&) fully operates relay TT. -Relay TT fully
partially prepares an sge?gtiﬁg/ path for operated {a) operates reisi T, (bl opens the
ralay ¢, Relay B1 operated (a) shunts capac~ ~ operating path of relay T from relay B, and
itor A, (B) removes ground from the %é%%é?Q‘ fc) closes the ring of the talk jack thraugh
f§§§s€§r lead, (¢} operates relays B2 and BY, to relay T, Relay T cgerat&é {8} opens the
(d) closes the operating path of relay TC, ﬁier§§é§§ path of relay RY and (b) transfers
and (&) transfers the ground on the sleeve of the tip and ring of the talk jack to tne
the selector bank from relay B to relay BY  contacts of relay TR, . Relay & operated
{é?fééﬁ YUJ . Relay B2 operated removes the transfers lead M from ground to battery to
idle Line termination from the 4~3 winding of signal the distant PBX through the associated
the transtformer, : : §§?aai circuit. Relay L operated operates
, relay B. Relay B operated (3) operates relay
1.54 #elay BY erated (a2 opens the B1 (b ss%tiaii; prepares a path to operate
ground from relay to the slesve of the raiéy £, and {¢) connects ‘grcunﬁ to the s
selector bank and (b) operates relay IL which sleeve {ead (lead AB). Relay B1 operated (a) |
advances the idle Lins indicating circuit. - removes ground from the message register
Lead, () operates relays B2 and By, (g3
135 Whan the front cord of an ddle pair closes 4 path for operating relay TC, and (&)
is §ig§§§§ into the dial jasck, bsttery on the with YU o tion, transfers ground on the
?%ﬁ% of the cord causes relay CT to close the sleeve of t §'ssfe€§ar,§9itipia from Lead AB
6=7T and 6~7B springs to (a) close the tip  to relay 81. Relay B2 ocperated removes the
from the dial jack and (b) operate relay JS  idle line termination from across the 4~3
from ground on the slesve of the cord. Rels winding of the transformer (option YU).
43 operated (8} fFully opsrates relay ¢ ) , f
through its primary and secondary &iﬁééﬁgs 1.57 Relay BY operated operates relay IL
and (b) prepares a locking path for relay 05. to advance the idle Line indication. The
flelay CT fully operated (a) operates relay TR  operation of the talk and dial key then
and (b} transfers the ring of the dial jack  operates relay DS which prepares the g¢ircait
from the secondary winding of relay (T to the for dialing as described above. . ;
primary winding " of ?§£§§ 55, Relay 18 Co :
erated {(a) transfers the transformer from Pizling ‘ : .
the talk jack to the disl jack, (b) removes : i g
the shunt from capacitor A, (e} connects 1.58 &ei&ggﬁi and L function during dial-
relays & and L to the disl §§g§§ {d) connects ing as described in 8, ‘
an additional ground (relay B) to the sleeve o ,
of the selector multiple, (e) connects resig~ 1.59 When dialing has been §§§§EQ§§§, the
tor A .in serigs with capacitor A, and ()  cord 43 removed from the dial jack releasing
§§§§§ the operating path for relay TC. When relay JS which releases relays DS and CT.
the talk and dial key in the cord circuit 48 Relay (7 relessed (&) cﬁeas the tip of the
dperated, relay DS operates on its primary dial jack, (b) releases relay TR, (¢}  trans~
winding and locks on its secondary windings, fers the ring of the dial Jjack from the
short circuits its oun §§§§§?§ winding, and primary winding of relay DS to the secondary
opens the H resistor bridge, Leavi geiayé A ais§%5§ of relay €7, and {(d) opens the
and L held by the cord in tié dial jack. operating path of relay JS5. Relay DS
relessed closes the bridge to relays A and L.
. 1.5 1f a cord is plugged into the dial Relay TR released (@) transfers the trans~
jsck first, relay CT will operate partially former to the talk jack, (b replaces the
from battery on the ring of the cord to close shunt across  capagiter A, and {c) aperates
57T and B-7B springs which close the tip relay TC which resylts in relays LU and LUY
corductor angd éﬁé?éﬁ% relay J% from ground on operating to open the shunt from capacitor &
the sleeve of the cord. Relay JS operated for suservision, ; ;
{a) fully operates ralay (T and (b} prepares
@ locking path for relay DS, §%i§§ 7 Fully §§§g;§§§§§§§§w§§§-§§§§;gi§§§g.
%g%f@?gé {a) sggfgggg relay TR, (b) transfers . ) -, ' -
e ring of the dial fack from the saconuary 1.60 When the call 4s answered at the
g%ﬁééﬁg of relay LT to the g?%gg?g winding of  distant Py, the associated signaling circuit
*elay U5, and (c) grounds the sleeve of the §i§§é§ & ground on lead £ to operate relay R,
selector multiple (lead 4a@). Relay TR Relay R operated releases relay LU1 which
operated (a) transfers the transformer to the opens the shunt from across capacitor A to
diat gsagf (b) connect- relays A and L to the §x§%§§nig§ the supervisory lamp in the cord
dial jack, (¢) connects an auditionsl ground circuit

®
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1.61 The party at the distant end nay
flagh the attendant.  Under this condition
~%%§M d i3 alternately resoved and replaced on

wad B by the associated sigral coircuit,
which causes relay R to relesse and reoper-
até. This alternstely removes and repléces
the shunt across capscitor A to flash the
supervisory lasp 1n the cord clrcuit.

.62 The attendant may flash the distant
PR by §i§§§§%§ in  snd out of the talking
Aack. This will relesse and operate relay

T, which ceuses relay & to alternate batigry

g ground on lead W which signals  the
distent PBX over the associate gignal
Cpirguit.

Rigconnection

1.63 . EBCLY . Disconngcts *izggi
When the %%%%%g §§?§§§§¥§§%ﬁﬁ§€335§§§§§§§ 5
removed from lead € releasing relay R, which
operates relay LUV 25 described in 1.32 1o
rambve . the shunt  ¥ros scross capacitor &,
causing the supervinpry lamp dn the cord
circuit to light.

1.84 When the sttendant eremoves the cord

From the talk jeck, relay S rileases wiich

{47 releases relay TT and (b3 gaeﬁigiig
closes the operate path for relay ¢ &%?@ﬁ%?
contgcts  of relays LU, 5, and Y. HRelay
relessed (a) relesses relays &, L, and 7, I
operates relay TR, and (£} comnects the ??%?
of the talk jack to the secondary winding o
rglay TT. Belsy TH operated relesses relayvs
LU and LU, Relay & relessed tranefers Llead
B from battery to ground ag en idle eircuit
condition to the sssocisted signal cirguit,
ftelay L relessed couses reley B to releass
which releases relays BT and TR, Relay 81
relegsed (3} conmnects ground 1o the message
regigter lead, (b) relesses relsys B2 and BY,
and  (e) with option YU, removes the ground
from the selector sleeve aultiple. Relay B2
relessed, with option YU, connects the ddle
Line termination acrogs the 43 winding of
the transforaer. Relay BY relessed relesses
relay 1L which vrestores the idle Llins
ingication.

1.65 . Bttendant  Digconnects First: When
the §§§§ﬁ§§s§ §§§£§§§§€§§:§?§§§§ 5 releages
eelegsing  relay  TY.  Relay 77 released
relegses relays B, L, arngd 7T and operates
relay TR, HRelay & relessed trangfers lead B
from battery 1o ground 10 signal the distant
MK te disconnect (through the associated
gigral circyit),. Relay L released releases
relay B and operstes relay (. Relay 8
relessed (a) relesses relavs © and TR and (b3
trangfers (he bolding of relay BY to relay H.
When the eguipsent a8t the distant endg
releases, ground 15 resoved Trom lead E by
the associated signal coircuit te rélesse
relay B. HRelay R relessed relesses relay 81,
felay BT relesdsed (@) cosnects ground o the
mesgage rogisgter lead, (b)Y releases relayg B2
anid BY, and (¢} with YU option, removes the
groungd - from  the glseve of the selector bank
sultiple. Relsy B2 re‘gased, with YU option,
corpecte the fdle Uine termination acrogss the

0

4=% windings of the transformer. Relay BY
released releases relay IL which restores the
idle Line indication, o

gﬂgiﬁgzﬁéﬁg&,§§%§§§§’

sgizurs ‘ 3

1,66 A cord may be plugged into either
the iﬁi&iﬁ§,%§ti or the dial jack 1o make an
outgoing call.

1.67 1% a cord i3 plugged éﬁ§§,iié talk~

ing fack first, relay § operates Trom battery

and ground in the cord ¢ircuit. In the case
of a call 7From a station, the battery and
ground are supplied by the cord, while on 2

call Trom 8 trunk, the battery and ground may

originate in the central office or in the
trunk circuit. Relay & @gé?éiiﬁ operates
relay T {rom ground on the {1 lead to the
jsck. Relay T operated locks to lead (1
through & contact on itself, ager%%@% relays
81 gﬁg,?ﬁg #nd releases relay 3. Relay 81
places ground on the sleeve of the switch
multiple to make the circuit test busy,
operates reiay BY, and removes ground from
this pircuit to the K lead. Relay T1 trans-
ferg the transforeer from the incoming switch
1o the i§§§§a§ jack and operates relays A and
L through resistor H. Helay L operates relay
B and relay & transfers lead ®M of the
g%%ﬁéiiﬁg girguit Trom ground  to batlery.
Relay BY operated grounds the jack sleeve and
Lights the busy Laups.

1.68 When the front cord of an idle pair
is plugged into the  dial jack, relay DS
operates in series with the cord sleeve relay
to ground. Relay 0% operates relay TR
through & make contact toe ground on relay B
{or girsctly 47 A option i3 providedy, con~

nects the transformer to the tip and ring . of

the disl jack, and §%§gi§$s battery for
Llocking relay BL when the DL relay operates.
When the TALKE and OIaL key of the cord
circuit plugged dinto the dial  jack  is
operated, relay DL operates on its primary
winding through the bridge across the tip and
ring in the asttendant telephone and dial
gircuit. The cord circuit bridge also holds
the & and L relays. Relay DL operated Llocks
on 1ts sécondary winding, shorts its primary
winding, and disconnects the H resistor,
%%aviﬁ§ the & and L relavs held only by the
cord circuit bridge.

4.69 1f 3 cord is plugged into  the dial
jack first, the operation is similar to the
zbove with the functions of the talk and dia
jack raversed in scourrence.

gialing
1.70 Relays & and L repeat the pulses

from  the attendant dial angd the circuit
functions as described in B. g

1.71 When dialing has been completed, the

gial cord 43 pulled doun,

raleasing feiags
S, A, and L. §

The release of relay




Coodnd L, opens 1

g

 places ground on the E lesd, ubich operstes

o
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releases relay DL, which reoperetes relays A Lead which relesses relay 8. The rgiz;x: of
fe tip and ring to the dial relay R restores the cirtuit to normal,
‘Jsck, and releages relsy T8. The relesse of _ : _ : }
H?§§§§§?§%§§§§§§ 8 gsgé ig ag&iéig r§i5§13€ §§ 2 . GOING. CA : §g§§§§§§.$£i§ 8_a80
L araUn # & bresk contsct on relay R, ALLE =¥ S

g%@ §§§?§§§§§§§§ relsy TC operates relays TO e T G i ‘ e T
and LU. Relay LU releases relay TC., Relay _ N : R

TC relesses slowly and, on releass ﬁ? removes  DIAL SELECTED
& short from the §§§§§ﬁ§ of ralay 0 which
§§§?§%§§ in series with relay LU to remove B, .. 88lzure
the bridge from capacitor & in the transform~ S

er. Removal of the §?§§§§ lVights the super~ 2.01 when this circuit is seized, relay

© visery lamp in the sttendant cord circuit, TR operates from ground which is placed on
o , lead 5 by the local selector or selector
C Eall Answsred. sng. vision - tonngctor. Relay TR operated (2) transfers

transformer from the jacks of the incom~
ﬁ§ selector to the banks of the local
slector multiple, (b) opens the shunt path
hrough the prisary winding of relay D from
relay . The operation of ?ﬁiiﬁ R removes scross cepacitor B, (¢} connects hattery snd
§?§¥ﬁ§ from the winding ﬁf»?éiii LU, releas~ ground (resistor Lamp A, windings of relays A
ng this relay and reley LU. The ?§§6§§§ of and L, end contacts of relays RV and TR) to
T ore sz LUt replaced the %?iésﬁ §¢§§$§ capaci~ the inside of the transformer, (d) connects
in the transformer, retiring the super~  resistor & in series with capacitor A across
visory Lamp. s the widpoint of the transformer (resistor A
, , ~ 1s shorted with relay C normal), (e) closes
: 1.73 The §§§¥? at the distent end may the eparating path for relay 8V under control
flash the PBY attenden:, Under that condi- of relay R, () closes a path for groundin
tion, ground 18 alternately removed and the selector slesve multiple at relay 8, 3
v ?§§£§§§§ on  lead £, whi.h alternately §§3»§§$§§,$ﬁi of the operating paths of relay
. operates and releasses réisy R. This alter~ TC. Relays A and L operste over the station.
notely removes and replaces the bridge from Lloop. Relay & vperated transfers lead W of
copacitor A, as discussed in 1.28 and 1.29, the associated signaling circuit from ground
thereby Tlashing the supervisory Lamp. o to  battery t&?a§§h registance lamp 8 1to
: ; gégﬁii the fincoming cirevit at the distant
.74 The sttendant at the originating end  PBX, Relay L operated operates relay B,
mpy flesh an attendant at the distant POX by Relay B operates (a) operates relay B1, ()
§§§§§i5§ in and out of the talking jack., closes & path for the operation of relay C
This rolesses and operates relay T1 through when relay L relesses, (¢) grounds the sleeve
relays T and 5, as described in 1.19 through of the selector bank multiple through one of
T.82. Rels T1 releases and recperates relay the appligue circuits, (d) connects a holding
A to tranemit signals to the distant PBI. grourd  Tor  relay ¥§, and (g} é§§ﬁ§ the
" operate peth of relay BP (WA option). Relay
B7 operated (a) closes a part of the shunt
ta g&t& §§€¥$§§ tagsci§¢§ 3,ii§§ ?gagvts gragﬁé
ggé r o g rom the message register , (e} operates
0 Dé %{. sconnse %gggr§s§§z § relay 82, {§? e§§¥§§si relay BY in the
romoved from the E Lead which relesses relay  switchboard applinque circuit, (e) closes a
. The relesse of relay R recperates relay part of the operating path of relay TC, and
LUT,  which removes the bridge across capaci~  (f) grounds the sleeve of the selector  bank
tor &, Lighting the §s§§?v§§§§{ lemp. When wmultiple. Relay B2 operated (a) removes the
the attendant disconnects, relay T releases, idle circuit termination from the 4-3 windin
relepsing relays 71, A, and L. The relesse of the transformer and (b)Y connects the O
.ot relay . releases rels B, which in turn network to the pulse corrector circuit.
relesses relay 81, which relsases relay BY.

! £
, 1.72 uWhen the call 48 answered at the 1
dlatant PEY, the sssocisted signaling cirouit §

The relesse of relay BY removes ground from 2.02  When Fig. @ 13 provided, relay BY
the jack and selector bank sleeves and extin= operated gfﬁaﬁﬁﬁ the sleeve of the TALK Jack
guishes the busy Lamp. and Llights the BUSY Lamps. When Fig. § and

1,76 Calling Att 1t pig C £ ? §§§ ?ﬁvééggg ?§§s§k§¥se§a§ats§ sgiaﬁs igg

' . t , 3 ack sleeve throug e $ relay winding a

Chen §§§3§§%§§§§§§§§§§§§§$ﬁﬁ§§§§§§§§§g§? 53? operates the 1L relay. When Fig. § and F
relesses. Relay T releases relays T, &, and  are provided, relay BY operated places bat-
L.  The release of relay 4 places battery on  tery £§?§a§§ the § relay afﬁﬁ%ﬁ? on the

“the M leads to signal the cdistant PBYX.  The sleeve of the jack and operates the 1L ralay.
releage of relay L relesses relay B, which in - dhen Fig. R 1% provided, relay BY operated

turn  relesses relay B81. Relay B1 releases operates the IL relay. '

relay BY which retires the busy lemps and : '

removeR ground Trom the gleeves of the talk- B Blaling

ing jeck and selector bank. ,
R 2.03 Relays & and L follow the pulses

1.77 When the fauipment ' at the distant from the station dial. Relay 8 s slow to
PBX releases, ground 1s removed from the £ release and holds operated over the dial
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pulses., Relay ¢ operates upon the release of
Feléy L and holds over the pulses of each
digit. It rolesses at the end of sach digit

#nd recperates on the first pulse of the next

digii.  Pulses are repeated to the digtant
#1¢ trunk by relay A, which

relesses and reconnects battery to lead M
when 1t reoperates. Relay ¢ opersted (g
Connects capacitors ¢ and C1 across the 43
and B-7 §%§§§ﬁ§g of the transformer to pp-
vent dial pulse tramsients from interfering
#ith other calls in the sams phantom Efaaag
(b} sghort-cireuits the primary wind

relay D and the & inductor, and
érranged for P-wire operation (Fig. 193,

connects capscitor A and resistor A in series -

with operated contacts
#eross the tip éﬁé_?éﬁ?; or_when arranged for
b=wire operation, (F g. 21 and d-wire ter

inating circuit) disconnects the ac §9i§$§

=27 of relay TR

- (AR resistor and associated midpoint capac
tord from scross the tip end ring.

§3@*§§%§0§§§§§§§§

: 2.04 When the call +g anguered 3t the
dlstant PEY, the associsted signal circuit
Lonnects ground to lesd £ which operates
Meldy R.  Relay R operates r:lay RA. Relay
RR comnects ground to Lesd b through one of
the aspplique circuits to operate relay aY,
Relay AV opersted réverses the battery and
ground ftowerd the calling party to provide
answering supervision in case the call orig-
shated in.g distant pBY,

Ba..Disconneciion
§%ééggﬁ§§§§§g§§§§§§§§§§§&§§§§§

2,05 When the called party dluconnects,
the associated signal cireuit removes  ground
from lead £, which relesses relsy R. The
réleass of relay R causer relay BA 1o
"elesgsn,  which a  turn releases relay RV,
Festoring the polarity over the tip and  rin
0 normal  to give disconnsct superyision 4
the cell originated at a distant -

2.06 - When the czlling party disconnects,

Crelays A end L release. Relay A releassd
trarzfers lesd ® from battery to ground for
#n Jdle elrcult condition,

2.07 Relay 1 relessed (g) operates relay
Lodews Functiond and  (h) relesses relay 8.
felay B released fa) releases relays C and 81
and {b) reestablishes 2 part of the operate
path for relay B9 when option WA is  used.
Aelay 81 released (2) opens s part of the
Bl SLr08% capacitor &, §§3 conngets groung
in the sessege ?ggig%%? lesd, {¢) releases
relays - BZ  and BY, (d) opens s part of the
§§§?§zé§§ path of relay TC, (e} removes the
graund  from  the sleeve of the selector bank
multiple to relesse the preceding switcnes,
angd 173 relssses relay TR,

.08 fAelay BY relsased (4) with Fig. @
Femgves ground from the slesve of the §§€§
an sntisguiehes the susy lemp, (B with ige

12

grounds lead ¥ to
the sssocisted signaling circuit each time 4t -

S and E, removes ground from the ga:& sleeve

and relesses the 1L relay, (c) with Ffig, s
anc F, removes battery from the sleeve of the
ack and releases the IL ralay, and {d) with
ig. R, releases the IL relay, :

2.09 §§§§y,§§‘r&igag&ﬁ'zaag§¢§s the idle
Line termination ascross the 43 winding of
the transformer. =~

2.10 Relay TR released (a) transfers the
transformer Trom the local selector banks to
the Jacks »of the incoming selector, (b)
connects a
tapacitor & through the primary windings of
relay D, (¢} removes battery and ?yauaé
through resistor Lamp A, windings of relays A
and L, and contacts of relay RV from dnside

the transformer, (d) disconnects resistor 4 °

from being in series with tapacitor A, (&)
opens the operating paths of relay RY, ()
a§§a§ 8 path for grounding the selector
siesve multiple at relsy B, and {g) closes a

‘path for operating relay TC.

falling Party Disconnests Firss

2.11 VWhen the calling party disconnects
firgt, relavs & ang L ¥ Relay &
released transfe.s (ead M from battery to
ground as a signal through the associated
§§?§§iiﬁ§ equipment for the distant PBX to
re
L

case. Relay L relessed (a) oparates relay
tno  function) and (b) releases relay B,
Relay B relessed (a) releases relay € and (b}
trangfers the holding of relay B1 under
control of the signaling circuit through a

make tontact to ground on relay R, ‘which 4g

held by the ground on the E lead.

2,12 when the %?a%&é%ﬁ% at the distant
PBX releases, ground 18 removed from lead £
by the associated signaling circuit to
release relay R,
relave RA and 81,
BY which

Relay R released releases
Relay RA released releases
restores the polarity of the trumk

toward the ééii§n§1=§szig to normal. The.

release of relay B1 ang following events are
the same as covered in 2.07 through 2,10.

CALL FROM ATTENDANT

2.13 The attendant may plug & cord dinto
either the talking or dial Jack to make an
aﬁﬁgaéﬁg call. If a cord 48 p ugged into the
tal éﬁ§ jack first, bround s extended to the
jack sleeve via the § diode. Ground on the
sleeve will condition the cord circuit, where

necessary, to §§§§i§ battery and ground on
the tip and ring to the tie trank ﬁ?é?étéﬁg
relay 5, In the case of 3 call from 1

station, battery and ground are supplied from
the cord. While on a call from a trunk, the
battery and ground may originate from the
central ofice or from another trunk circuit,
Relay 5 operated tauses relay T to operate
from ground on Llesd €1 of the talk jack.

art of a shunt path across

f



~ relay TC.

4% plugged into the dial Jack,

“ingide of the transforser, ()
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Relay T opereted (a) locks operated through
1te own contacts to ground on lead C1, (B

" grounds lead P to operate relay 81,0 (¢)

operates reley 71, (d) releases relay 5, (o)
partially clogsss 2 psth for the operation of

pelavs A and L, and (F) transters the ) relay

bridge arvound the pulse repesting and super-
wigory circuit (contacts of relays TG, -
and LU1Y and prepares a shunt path across
capacitor A through contacts 1+2B of relay
B4. Relay B opersted {a) connects a snunt

(winding of relay D) ascross capacitor &, (b)
removes greund from the wmessage register

Lead, (c) operates vrelay 82, (d) operates
relay BY, (&) grounds the sleeve of the
selector multiple to meke the coircuit test
busy, and (F) closes the operating path to

the transformer and (b) comnects the M
network to the pulse corrector circuit,
Relay Tt opersted (8 locks operated under
control of relay T, (b) trangfers the trans~
former from the incoming selector jacks to
the taiking jacks, (o) completes the circuit
through the # resistor to operate relays 4

cand L, (d) ocpent the operating path for reiai

TR, {#Y opens the C relay operate pat

through the contescts of ?éiég LU operated and
reley DY relessed, and {f) opens a locking
§§§§ $§ relay BF, §§i§§ L operated operates
relay B.
a1 holding ground for relay B, closes 3 part

of  the operating path Tor relay T, and opens

the operate ggi& of relay OPF when pption WA
s used. algy A pperated transfers lead A
of  the assgocisted signaling circuit from
ground to batiery a3 a seizure st
gistant tie trunk. Relay BY operated grounds
the slesve of the talk jack and Lights the
busy lamps. ‘

2.%4 when the front cord of an 1dle paic
; relay D%
operates over lesd € in series with the cord
glesve relay to groumd,
{a) operates relay TR, (b} provides batter

to hold relay DL when 4t operates, and (¢

copnects the T and § leads of the gial jacks
to the T and & lLeads of the selector
multiple.

2.15 Relsy TR operated () transfers the
trangformer from the telk jack to the diat
jack, tb) opens the shunt path across capaci-
tor A, (¢} connects battery and ground
through the windings of reliays A and L to the

gistor A  in series with capacitor &, (&)

cloges the operating §gz§ for relay 8V, (3

conmects an additional ground from relay 8 to

the slesve of the selector multiple, and (g)

opens an é%%?%iiﬁ%‘?ﬁ%% for relay TC.  Hhen
the talk asnd dial key of the cord that is
plugged into the dial jack is operated, relay
bl operastes over the bridge across the ti

and ring in the attendant telephone and dia

circuit. The cord oircuit bridoe also holds
the & and L relays operatec.  Helay DL
aperated (g} locks operated on its secondary

Cwinding under control «f relar 05, (B) short-

circuits its primary windiry, aﬁ§,¥€},e§§ﬁ§

Relay B2 operasted (30 removes the

‘Jack from the selector multiple.
idle’ Line termination from the 43 winding of-

whith

‘relay T to ground  at :
, disconnects the additional ground on t
fnlay B operated comnects addition—-

2l to the - of rela

connects re=
Ction, . ground s alternately

goross  capacitor A,

the circuit through the W resistor to relays
iﬁfg,ig ST i . .

2.16 1f a cord is plugged into the dial
jack first, the operation is similar to the
shove with the functions of the valk and disl
jatk reversed in octurrence. ’

2.17 FRelavs & and L repeat the dial
pulses from the attendant diel and  the cie-
cuit functions as described in 2.03.

2.18 When the dialing has been completed
the dial cord is removed from the dial jac
releasing relays 05, A, and L. Relay 05
relessed (a) releases relays TR and DL and
(b} disconnects the T .and R lLeads of the dial
Relay OL
relessed closes the circuit to relays & and L
reoperate,. Relay TR released (&)
transfers the trensformer from the selector
multiple to the T and R leads of the jack,
{b> disconnects reisgg 4 and L from across
the  widpoint of the transformer, (o) opens
the operating path of relay RY, <d5 connects
2 shunt across the A capacitor, (e) discon-
nocts the & resistor from being in series
with the A §s§§;§§§? at the midpoint of the
transformer, () closes the operate path of
relay R, and ég}

&

sleeve of the selector multiple from relay B.
Belay 7TC operated (&) operates relays LU and

TH and (b partially shunts the winding of

relay LUY. ,Réisg LU operated releases relay
TC, which 43 slow in releasing, and on
releasing, removes the shunt from the winding
LU1, which then bperates in series
with relay LU to remove the shunt from
capacitor A. The removal of the shunt lights

_ the. supervisory iaﬁ§ in the attendant cord
elea

cireuit. Relsy TC ¢ sed causes

: relay TO
to release (no functiond.

Reloy 05" opersted Catl.Answered and Superyision

2.19 when the call 1s answersd at the

- ‘distant PBX, the gssociated signaling circuit

laces gr§§ﬁ§ on tead £ to operate relay R,
elay sperated (a) removes ground from the
winding of réi§§ W01 and relays LU and LUT
release and (b) operates relay RA. Relay RA
operated places the shunt #cross capacitor A
in the transformer extinguishing the supervi~

C gory lLamp. |

. 2.20 The party at the distant end may
flash the PBX sttendant. Under this condi-
remo ed and
replaced on Lead E by the associated ssgnat~
ing circuit, which causes relays R and RA, iF
provided, to release and operate. This al-
ternately removes and replaces  the shunt
thereby flashing the
superyisery lamp in. the cord circuit. If
relay R& s not provided, relay LUT controls
the shunt path.

2.21 The attendant at the nrégiaatin end
may flash the sttendant at the distant PBY by

‘giﬁggéa§ in and out of the talking jack.
his releases  and operates relay T1 through
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relays T and &, as deseribed 9n 2.1%. - Relay
T1 relessed and reopersted ceuses relay A to
release and operate, which transfers lead M
from battery to ground, §§§ﬁ§i§ﬁ% the distant
PBX through the associsted signali

Fisconnection
2.2 5 ) SOan £
when the Cottif-zzEarte,  Disceonects. Firssi

ciated wignaling circuit removes ground Troa
Lead E to relesse relay R, The relesse of
relay # (@) relosses relay RA, which removes
- the shunt from atross capacitor A, saasiﬁ§
the  supervigory Llamp to Llight and (b
ag&s&i&a the pulse correcting relays (TC, TH,
LU, and LUT) which serve no function, If
relay RA is not provided, relay LU1 controls
the shunt path. When the attendant removes
the cord from the talk Jack, relay T
releases, in turn relessing relavs 71, &, snd
L. Relay & released connects ??Qgﬁﬁ to  lead
B for an ddle circuit condition. Relay L
released releases relay B, which in turn
releasvs relay B1.

2.23 Relsy 581 relessed (3) grounds the

ﬁggssgé register lead, (b} releases ?éiégs
B, BY, LU, and LUT, and (¢) removes the
ground from the selector sleeve banks. Relay
7 relessed (&) removes ground from the
sleeve of the talk jack and (b) extinguishes
the busy lamp. Relay B2 relessed connects
the tdle Lline termination acruss the 4~3
winding of the transformer. ,

2.26 ing ALt ant Bis 15 £ H
When g§§§§%é§§§ﬁ§ §§§§§§§§§i§§§ za%a%%%%f

ground iy removed Trom lead €7 2% the jack,
causing relay T to relesse. Relay T releases
relavs TY, A, and L. Relay & relesased
Lransfers the M lesd from battery to ground
to signal the distant PEY through the asso-
ciated  signaling oircuit to disconnsct.
Aelay L relessed causes s@égg 8 1o releazs
frelay ( way operate until B relesses, which
has no function). Relay B released transfers
the holding of relay B1 to relay H.

£.25 When the eguipment st the distant
PlY releasss, the associasted signeling cie=
Lttt removes ground from lead £ T to  relesse
relay B, #elay B 43} relesses RA& and (h)
causes relays 70, TH, LU, and LUT te operate
fng  functiond. Relay & or RE relesssd
releages  relay 81 which  functions  as
deseribed in 2.2%. ’

B...0ig. 5.4 piion
pods-ut<pntrae 180ui

Relzure

2.26 When a cord i3 plugged into the jack
of thid circuyit  (8) sutomatic ringling from
the cord sircutt i3 tripped when  tube TP
fires éﬁ?%ﬁ% the ringing cycle and (b)Y relay
5T operates its 677 and &6~7B springs from
battery  un  the ring of the cord (option W8
ar from ground on lesd 5L foption W0, Thig
partial operation of relay 57 (4) closes @
loop through resistor H to opsrate relays A

gﬁ*@%&ﬁié&é )

1%

ng circuit. turn

‘Relay B operated (a)

Crela

ithe operat

and 'L and {§§a§egga§§=t§s slesve of the jack
through the winging of relay S, If fig. E
18  used, r§§§§ will operate from the
positive potential on the cord slesve, 1in
erating relay 58 and fully operati
relay 57. Relay SR operated causes relay
to operate. 17 ??g; Fis used, relay 5 will
agérais to resistance battery on the cord
sieeve and cause relay 57 to - fully  operate,
operating relay T. ési&g 541 operates from
§?§§§§ on relay 54 (Fig. E) or relay § (Fig.
) and locks to ground at relay T. Relay T
pperated (a) opens the agara&ing pircuit of
relay BV, (b)Y transfers the transformer from
the ise&&iag sélector jacks toward the talk
jack, extendiing dial tone originating at the
fetant PEX to the cord circuit through

d
§s€a€i§cr DY, {(¢) parallele the contact of .
ré

Ldy TR in the opersting path of relay TC,
td) provides & locking ground for relay SA1,
and (e} prepares an. operating path for relay
TR during dialing.

2.27 Relay A operated transfers lead M of
the associated signaling circuit from ground
to battery as a seizure signal to the distant
PBX. Relay L operated operates relay B.
rounds  the siesve of
the selector waultiple, B partially com
pletes an operating path for ?eiag ¢, ()
operates relay B1, and (d) opens the operate
path for relay 8P (WA option), ﬁe{ag 81
operated {a) shuynts  capacitor & with the
primary ﬁéaﬂ%ag of relay D, (b)) removes
ground from the message register lead, (o)
operates relay B2, (d) operates relay 8Y, (@)
completes the operating path for relay TC,
and  (f) trargfers the sleeve of the selector
pultiple Trom ground at relay B to relay B1.
Relay B2 operated removes the ‘dle Lline
termination from the 4-3 windings of the
transformer. Relsy BY operated (a) operates
rolay IL, (B) connmects ground through the
winding of relay § (Fig. E) to the sleeve of
the jack to hold relay 3, () transfers the
holding path of relay 5T from relay § to

g SR, and (d) places resistance battery
on the sleeve of the jack through the windin
of relay 5 (Fig. #1 to hold relay
operated. Relay :TU operated (3) operates
relays LU and T8, fb} operates relay C, and
{¢} ghunts the g%ﬁéﬁﬁ? of relay LUT. Relay
LU operated releases relay 1L, which §er§§ts
relay LUT to operate and relesse relays T8
and €. Relay LUT operated opens the shunt
th§§§§§ the primary winding of relay b from
capacitor A, Relay IL §§9?3i§§ {a) with WK
option, advances the idle indicating cirguit
and (b with WL option, lights the 2c¢  busy
Lamp. ﬁ%igg SA1 operated prepares a path for

orn of relaye RT and DL durin
§%&i§ﬁ§ and locks operated under control o
relay 1. : »

Bisling

2.28 If the dial kay in the cord cirguit
is operated énd the dial iz moved off-normal,
rolay 8 will release, causing relays DL, TR
and RT to operate. Relay RT operated §§§
Locks ynder control of relay SA7 and B
closes the ring side of the line, shunting




o fand V leads.
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 capacitor BT. %éiay BL  operated transfers

“relays A and L across the tip and ring of the
cord cireuit and  then dJdiscomnecis the H

Crresistance bridge, leaving

‘rgiigs A and L
‘ held erated %{ the cord bridge circuit.
CRelavs A and L follow the dial pulses and
function as described in 2.03,
© 58 (Fig. £ or relay § {(Fig. F) and relay
L relesse betwsen sach digit, Relay TR also
operstes st the beginning of sach digit and
relesses at the end of sach digit, connecting
resistor A in series with capacitor & 1o
‘%ﬁg§§ve pulsing (see operation of relay C in

Relays § and

2.29 The cord supervisory lamp at the
saii&s? end resains Lighted even though relay
LY also operates and releasses et the begin-
ning and end of each diqit, since relay TR
operated opens the shunt across capacitor A,

2.30 HRelay T operatad operates relays TC,
T, LU, and LUT when the trunk g seized to
prevent the cord ¢ircuit from being comnected
to tha §f§§§?{ winding of relay D after
dialing g completec and before relay LUY
operates to change the b relay bridge to high
regigtance. This prevents the 5 relay in the
cord from operating falsely ¥ the talk and
dial key s restored immecistely after

R Ré&&g T operated provides an alter~
nate path to hold relays LU and LUT operated
Cuntil relay R operates in response to the
snswered signal.

2.32 18 I8uEs Dialing: When the asso~
ciated guwitenbi ?§§§¥§§§§é§§§e§ with &  TOUCH-
TOHE  dial, no dial off-rnormal  Tunction
exists. It 13 therefore necessary to provide

V¥ optional wiring for operating the RT
?§iai, When & cord 13 inseried nto the tie
trunk jack, the BT relay will operate and
close & transmission path through the switch-
board app
holding oridge on the & and L relayve over the
The diasl and talk path i3 now
egtablished over the H and J leads, either
toswards the distant end or 1o & tie trunk
sccess circuit for TOUCH~TEHE to dial pulse
conwersion.

 $all Answered. aod Superyision

2.33 uhen relays DL and TR release at the
engd of the last digit, the tip and ring of
the cord ars connecisd gé?@agk to the trans~
former. When the call 13 snswered at the
distant end, ground i3 placed on lead E by
the associated signaling circuit, operating
relay R, Helay R opersted reledses relay
LUT, which closes the shunt across capacitor
A& and extinguishes the supervisory ia&g. The
party at the distant end may flash the PBX
attendant. Under that condition, ground ig
alternately removed and replsced on lead E,
whizh alternately releases and operates relay
#, Relay R relessed ocoerates relays 7¢, 76,

*Registered Service Mark of ?§9)£?§?'

Fig. f, or

- transfers the

Ligue to the tie trunk and place a

“the talking or dia

LU, and LU1 as described in 2.17 and 2.18.
isisy LU operated removes the shunt from
across capacitor &, lighting the aitendant
cord supervisory lamp. : «

2,34 The attendant at the originating end
may - flash an attendant st the distant end b
ing in and out of the jack. (The cal
%si éig §?s§ the distant .end under control of
relay D. : : -

pisconnection

2.35 Called Party Disconnects First: If
the ﬂiitaﬁg §ﬁ§f§¥§§§§asets%%?rgi,'giaiaé is
removes Trom lead B, releasing relay R, This
operates relay LUT, which removes the shunt
from capacitor A, t§§h2€a§ the supervisory
lamp., When the cord at the calling end is
removed from the jack, the c¢ircuit functions
as described in 2.36. .

2.36 Calling __Party Disconnects Firgi:
When the atteégaﬁ¥'§$§§§nnects, se§§§~ §i %?
: relays S and SA of Fig.
reieass. Relay § released operates relay DL,
which opens the circult to relesse relays A
and L. Relay A released transfers lead W
from battery to ground to signal the distant
PEY. Reley L relcased relesases relay B which
e holding of relay 81 under
control of relay R (relay ( will operate
untfl relay B releasesd. ;

2,37 When the equipment at the distant
PBYX releases, the associated signaling cir=
cuit removes ground from lead € to release
relay B. Relay R released causes relay B1 to
release. Relay B1 released (a) opens the
shunt across capacitor A, (b) grounds the
message register lead, (c) releases relays B2
and BY, (d) opens the dperating path of relay
T, and (e} remwoves the ground from the
ssigcier sleeve bank. Relay 87 connects the
idle line termination across the 4~3 winding.
of  the transformer. Ra{a{ 8Y  relessed
releases relays IL and 37. Relay IL released
{a) with WK option, restores the idle Lline
indication and (B) with WL option, extin-
guishes the busy lamp. Relay ST released
releases relay 7T, in turn releasing relay
$A1, which releases relay RT, restoring the
circuit to normal.

Maousl. Operation (Dptico WI)

2‘33/ When arranged for manual service on
&8i%§§ﬁ§ calls to a distant PBY, the circuit
will function a3 described in 2.26 snd 2.27

with the exception that relay § (Fig. F) or
. 8% (fig. E

alsa closes throug i
side of the line to. the trunk. Thig wil
prepare a talking and supervisory path for
t%g €a§iiﬁg party sfter the operation of
relay T. N : :

the rin

C...Eigs B (607H.PBNY
Seizure : ’

2.59 A cord may Lugged into either

y be plug
; jack to make an outgoing

?ag&‘ 15
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—~eall,

2.40 If a cord 1s plugged firsi into the
talking jack, battery on the ring of the cord
will §§P§§§§i? operdte relay 7T to closse

-springs 6-7T and o-78, which (a) operate
relay S from ground through the sleeve of the
cord and (b3 agsrais relays A and L through
resistor H. Relay S opersted fully operates
relay TT. Relay 77 operated (a) sperates
relay T, (b) opens the sperating path of
relay TR from relay B, and (c) clogses the
ring of the talk jack through to the T relay.
Relay ! operated (s} opens the operating path
of relay RV and (b) transfers the t p and
ring of the transformer from the dncomin

- selector jacks to the talk jack. Relay

operated transfers lead ®  From §?§un§ 1o

bBattery to $§§ﬁ§i the distant PBX through the
sssociated signal cireuit, Relay L operated
operates relay B, which (3) operates relay

grounds the sleeve of the selector

8

g@?t%;is Lo make the circuit test busy, and
{e) partially prepares an operating path for
relay C. Relay BY operated (a) shunts capac=
itor A, (b) removes ground from the message
?%?ﬁ%ié? Lead, 1) operates relays B2 ang BY,
{d; closes the gﬁé%gzéag path of relay TC,
and {e) transfers the ground on the slesve of
the selector bank from relay 8 to relay B1,
Relay B2 operated removes the idle Line
termination from the 4~3 winding of the
transformer.

2.41 Relay BY operated (a) opens.  the
ground from reley B to the sleeve of the
selector bank and (b) operates relay 1L,
§§§§§§ advances the iddle Lline indicating
circuit,

2.42 When the front cord of an Ydle pair
4% §i§§§§§ into the dial jack, battery on the
ring ot the cord causes relay CT to clLose the
6=7T snd 6~78 springs which (&) closes the
tip from the dial jack and &) operates relay
45 from ground on the sleeve of the cord,
Relay JS operated (a) fully operates relay CY
through ite primary and secondary ’ﬁéﬁéiﬁgﬁ
and (bl §%§§§r§s & locking path for relay bS.
Relay (T fully operated {23 operates relay TR
and  (b) trangfers the ring of the dial jack
from the secondary winding of relay CT to the
primary winding " of ?%%%g Ps. Relay TR
oparated (a) transfers the transformer frem
the talk jack to the dial jack, (b)Y removes
the shunt From capacitor & {e) connects
relays A& and L to the dial §§§§§ {d} connects
an additional ground (relay B) to the sleeve
of the selector sultiple, (&) connects resig=
tor A dn series with capacitor &, and ()
ég%ﬁs the operating path for relay €. When
ihe talk and dial key in the cord circuit is
operated, relay DS operates on ts §r§36fy
winding, lLocks on 4tg secondary winding,
short-circuits its own §?é&§?§ winding, and
opens the H resistor bridge, leavin relavs A
and L held by the cord in th ?éékg

2.43 1T & corg ds %ia§§§§ into the dial
jack first, relay CT will operate partially
Trom battery on the risg of the cord t9 close
677 and 6-7B springs, which close the tip

¢ dial

16

conductor end agﬁf&t@*#ti:g 48 from ground on
the sleeve of the cord. glay JS operated
(a) fully operates relay CT and (B) repares
& Locking path for relay DS, §i£3§ €T fully
sgerats& (5] sﬁé?stgs relay TR, (b) transfers
the ring of the dial jack from the secondary

sisééﬁgssf relay (T to the gfiaary winding of

relay DS, and (c) grounds the sleeve of the
selector  multiple (lead AB). Relay TR
§§er;zs§ (3} transfers the transformer to the
dial jack, (b) connects relays A and L to the

dial agki {¢) conngcts an additional ground
@

to the sleeve of the selector multiple (Lead
AG), (d) connects resistor A in series with
cepacitor A, (e) removes the shunt from
capacitor A, and (f) opens the apsratang path
of relay TC. When a cord is plugged into the
talking jack, battery on the ring of the cord
will gartfa&iy operste relay TT to close 677
and 6-78 s§riﬁ§s, which operate relay S from
ground throu the sleeve of the cord and
close the circuit through resistor H to
operate relays A and L. Relay S operated
fully operates relay TT. seiag TT fully
operated (a) operates relay T, (B opens the
operating path of relay TR fr§a=reiai B, and
(e} closes the ?én$ of the talk jac %ﬁrangh
to relay T. Relay T operated (a) opens the
egﬁraiiag path of relay RV and (b) transfers
the tip and ring of the talk jack to the
contacts of relay TR. |Relay A pperated
transfers Lead M from ground to battery to
signal the distant PBX through the sssociated
sé%gai circuit. Relay L ageratas operates
relay B. xéis{ B operated (a eﬁe?atas relay
B1, (b) partially prepares a path to operate
?éiay £, (c) connects ground to the sleeve
lead ({lesd a8, §§£3§ B1 operated (3
removes ground from the message register
Lead, (b) operates relays 82 and 8y, (&)
closes a path for éﬁi?é%iﬂ? relay TC, and (&)
transfers ground on the sleeve of the selec~
tor multiple from lead AB to relay B1. Relay
B2 operated removes the idle line termination
from the 4~3 winding of the transformer.
Relay BY operated operates relay IJL . to
advance the idle Line inYicaticn. The opera-
tion of the talk and disl key then cperates
relay DS, which prepsres the circuit for
dialing as described above.

Pialing

2.44 ﬁ%iég% A and L function during dial-

ing as described in 2.0%,
2.43 When dialing has been completed, the

cord i removed from the dial jack, releasing -
-relay JS which releases relays DS snd LT,

Relay LT relessed {(a) c?sﬁs the tip of the
dial jack, (b) releases relay TR, (¢)  trang=
fers the ring of the dial Jjack from the
primary winding of relay DS to the secondary
¥€ﬁ§§ﬁg of relay CT, and (d) opens the
operating path of relay JS. Relay 0§
released closes the bridge to relays A and L.
Relay TR relessed (a) transfers the trans~
former to the talk gaci, b) replaces the
shunt across capacitor A, and (¢) operates
relay TC, which results in relays LU and LU
operating to open the shunt from capacitor A
for supervision,




winding of the repeating coil.
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© ¢aik Angueced and Supervision o
- Z.46  Yhen the call 45 anzwered at the

distant PBY, the associated signaling circuit
Laces a ground on lesd E to operate relay R.

elay H opersted relesses relay LUT which

closes the shunt from scross capecitor A to
§§§§a§s%§§ the supervisory lamp in the cord
circutit. ’

2,47 The party st the distant end wmay
flash the attendsnt. Under this condition

§?§sa§ is alternately removed and replaced on
ikead E by the associated signal circuit,
shich causes relay R to relesse and recper-

#te. This slternately removes amd replaces
the shunt acrogs capacitor A& to flash the
supervigory Lamp in the cord circuit.

2.48 The attendant may flash the distant
PBY by plugging 1n  and out of the talking
sck, This will release and operate relsy
T. causing relay & to alternate battery and

ground on lead M, which signals the distaent

% over the associated signal circuit.

Digzenogciion

when' the Sopted-o;Racty,  Dlsconnects firsti

removed from lead B, relessing relay #, which
operetes relay 1UT to remove the shunt from

BEPDES ééggcitcr A, veausing the supervisory
dasp in £

¢ cord circuit to light.

2.50 ygﬁgﬁ the §§t§ﬁ§§§% removes the cord
{rom the talk jack, relay § releases which

{a) relesses relay 71T and (B2 gartis&ii

¢loses the operate path for relay € throu
contacts of relays LU, 5, and DY1. Relay TT
raleased (a) releases relavs A, L, and T, (B
operates relay TR, and (¢} comnnecis the rd
of  the talk jack to the secondary g%aﬁéa? ]
ays

‘relay TT7. Relay TR operated releases re

LU and LUT., Relay A relessed trensfers lead
M from battery to ground as an idle eircuit
condition to  the associsted signal circuit,
§§i§§ L relessed causes relay B to release,
which relesses relays 81 and TR, Relay 87
released (a) connects ground to the message
register lead, (b) releases relays B2 and BY.
and ¢} resoves the ground from the selector
slesve multiple. Relay BZ released connects
the ddle Llire tersination across the 4-3
Rolay BY
released releases relay JL, which restores

~the tdls Lins §§§§t§i§§§§

e g = . it

3.07 The operation of an outgoing call
for H option s essentislly the ssme as that
described in 1. for option J or X0 with the
gxception of the outward signaling of ?siag A
and the incoming signsls that operate relay
R, described in 9.

- ate relay R,

4,01 The operation of an outgoing call

for WH option is sgsentially the same as that

described in 2.  for W théaa; with the
exception of the outward signaling of relay A

and the incoming signals that operste relay
%féﬁﬁﬁzfiﬁsﬁ iggé,”gﬁé . . :

.20 SO 1
SEIZuRE

5.0 uhen the trunk circuit is seized at
the distant ?%X,sgrﬁaﬁﬁ is placed on lead €
by the associated signaling circuit to cper~

5.02 When YN and XE or XF options ars
used, relay R operated (a) operates relay 81
ahd by with option E of Fig. B or with
options YA and II of $i?;, ¢, b, and G
operates relay OP, which Lights the trunk
Lamp. : ‘ , :

5.0% dhen Fig. G and W are used, relay R

rates RA. HEelay
ctions of relay R as stated above.

© 5,04 Relay 81 operated {(a) connects the
low resistance winding of relay D inside the
transformer to prepare the incowing switch

for puising, (b) removes ground from the

message register lead, (¢) operates rsia¥ B2,
{(d) operates the BY relay in Fig. 8, C, D,
or G, {e) connects ground to the sleeve of
the sgelector sultiple to make the cirpuit
test busy (option Yd), {f) connects the pulse
corrgeting relays to the back contact of

relay R, and (g) connects resistors B and €

in parallel with relay TC to make that relay
somewhat slow to release. Relay 82 operated,
with YH option, removes the idle line ter~
mination from the 4~3 windings of the repeat-
ing coil. Relay BY opersted (3} in Fiﬁ* B

with F option, grounds the sleeve of the tatk
jack and iigiis the busy lamp, (b} with Fig.

L, operates relay 1L, which advances the idle

sndicating circuit, if option 2C 48  fue-
rished, or lights the busy lLamp if ZD option
is furnished, and grounds the sleeve of the
talk Jack, (g} with Fig. D, operates relay
i, which advaences the idle Line indication,
and {(dY with Fig. G, grounds the sleeve of
the talk jack and Lights the busy lLamp.

DIALING

5.05 Dial pulses are repeated from the
distant end to this circuit by the sssociated
signaling c¢ircuit, ground being removed from

‘ilead E on each pulse. Relay R releases each

time ground s removed and reoperates when
ground 1s restored. When Fig. is  used,

relay R will release and reoperate relay RA.

5.06 Relay B1 remains operated during

dialing since it %s‘sicaﬁréiegsfag and holds

Page 17

&y RA, 9n turn, performs the

H
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over the disl pulies. Each time relay R or
RA relesses, relay TC operates and locks
under control of relay LU. Relay TC operated
{8) operstes rclays T and LU, (b)Y  shunts
relay LU1, (c) with Fig. &, C, b, and G and
1Y or YD option, operates rsiay C, and ()
closes a contect in parallel with s break
contact of relay 7O to maintain the closurs
to the incoming switch, Relay TO opersted
(a) opens the contact just mentioned, (b)
with IY or YD option, connects groung to hold
relay B1, and (c) with IV or YD option,
_connects resistor A in parsllel with capaci-
tor 4 goross the midpoint of the transformer.
Relay C operated (a) connects capacitors C
and C1 across the 4-3 and B-7 windings of the
transformer, (b) short-circuits the primary
winding of relay D, and (c) removes resistor
"R #nd capacitor K from across the midpoint of
the transformer. o

5.07 The operation of relay LU opens the
circuit to relay TC and prepares a path for
the operation of  relay LU1. §eia§ TE is

un

gé%gﬁ%iy 6low to release, as it is shunted by
resistors B and C, and when it releases, it
openg  the circuit to releases

“§ié§ L,
relays TO end C, and opens the
incoming gwitchs If  Llead 8 still  not
grounded $0 that relay R Tor RA)Y 418 gtill
relessed, relay LU holds and relay . LU
_ bperates, in serfes with relay LU, To hold
open the bridge to the incoming  switch, 1If
irad E has been grounded during this time,
reley B will have operated, removing the
ground d{or 49 Fig. ® s used, R operates
relay RA, which removes the g?é@ﬁé? and relay
LU end relay LUY, 1f operated, will release,
préparing - the circuit for operating relay TC
o the next pulse. Relay T8 s slow to
- release and when it releases, it closes the
bridge, provided that relay LUT has released,
Ralay 48 eslow to release and renaing
coperated until the end of the digit. .

bridge to the

5.0 with @ Tast dial in the order of 10
Pps or greater, rélay 7B remains  opsrated
during the entire &%géé and relay TC alone
?§§%§%§ the pulses to the switches. The slow
release characteristic of relay TC provides »
Limed closure to the switches, Relav LUl has
i effect on the pulsing, even thouoh ¢ say
Y may  not operste gince, &t the time it

nperates, relay 70 has  already opened the

puleing bridge. With a slow dial, in the
srder of 9 pps or less, relay T8 follows the
pulzes, Since the release of relay TC
seleases relay T at  the same 1instant it
apang the §$i§%§§ bridge, the slow releasing
i§§%§§§§?%§§%g§ &

open intervel  Tor the pulses.

¥ relay LB
has cperated during pulses,

it will have

relessed before relay TD relesses and will,
§§§?§§§§§ have no  effect on the pulsing.
L) kL |

speeds  betwsen the é§§?§§%§§%§
Vimits of ¢ to 11 ppe, sither relay TC or TH
will control the output pulse, depending upon
the relessing timé of the particular relay
fnvalved,

%

spans
retay 7O provide & timed

5.09 The correct pulse operates the asso~
¢i§§§§ switch or switches to complete the
calls, p : Bab

CALL TO & STATION BR T8 ANDTHER TIE TRUNK

8e..fall B0susred. and Suosryision

5.10 17 off-hook supervision is provided
when the call is answered (battery and ground
reversed by the connectord, gince relay 0 is
polarized, it will operate, in turn opersting
relay D1. Helay D1 operated (a) transfers
lead M from ground to battery to signal the
originating PBX, (b)) closes the circuit to
the secondary winding of relay 0, and (&)
transfers the operating ground for relay C to
a’%at§§a§ ground for relay B1. If the calied
party flashes, relay 0 will respond to the
reversals, r&isasiag and reoperating rela
D1, whith repeats the supervision over lLead
to the originating PBI.

5.11 When the called party disconnects,
battery and ground are restored to normal,
releasing relay D, which releases relay D1.
Relay D1 released (a) transfers lesc B from
battery to §?ssﬁ§ to signal the originating
PBX and (b) with YD option, removes a holding
§r¢§§a from relay BY. iksia{ BT at  this

ime, however, 13 still held operated by
relay RA or R, which s held operated by
groung on the £ Llead.) :

5.12 When the calling gsr:g disconnects,
ground is removed from lead £ by the asso~
ciated signaling circuit to release relay R
With YN option, relay R released (3) releases
relay B1 and Kk o erates relay TC, which
operates relays 7TO and LY. VUhen Fig. # is
used, relay R released releases relay RA,
Relay RA din  turn performs the functions of
relay R, as stated above.

,?3£§;,§§§£§§§§§§§

tetion = Cal

5.13 Relay LU operated releases relay TC
and prepares & g&%% for locking in series
with relay LU, he relegse of relay 7C
opens the bridge toward the wncoming switch
and removes the shunt from relay LUT, whith
operates in series with relay LU to the
ground a1 relay R or RA. Relay LUT cperated
the bridge at another point. Relay B1
released (a) opens the bridge to the incoming
switeh 3t another point, (b) grounds the
ressage - register  lead, (c) releases relays

2, BY, LU, and LUT, and (d) removes round
from the sleeve of the gselector bank multiple
with YH option. Relay B2 connects the idle
Line termination across the 4-3 winding of
the trassformer with eption YH. Relay 8Y
released (3) extinguishes the busy lamps, (b)
removes ground from the talk jecks, and (¢)
releases relay 1L, which restores the dle
Line indication.




releasing relay D1,

ctrunk  results.
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Calling Party Disconnects First

5.1% When the calling party disconnects,
ground 45  romoved Trom lesd £ by the asso~
caited signaling circuit to relesse relay R.
Relay R released operates relay TC, which
operates relays T0 and LU and removes a
haiééas ground from relay BY. (Relay B1 at
this time remaine operated, being held by a
ground through operate contacts of relay D1.)

5.15 Relay LU operated releases relay TC
and §f§?é?§§ & path for operating relay LU1.
The release of relay 7TC removes the shunt

from relay LUT which operates in series with

relay LU and removes the short circuit from
the secondary winding of relay D. The high~
resistance winding of relay 0 causes the

~telease of the A relay 4in the connector

circuit or releases the supervisory relay in
the tie trunk circuit. ,

5.96 wWhen the connector or the trunk

releases, battery «nd ground are restored to .

normal, which releases relay ¥, in turn
31 released transfers
lead M from battery to ground to indicate an
idle  circuit to the éségiﬂataa§ PBX. Relay
81 rolsased (&) grounds the mgssage register
lead, (b) relecases relays B2, BY, LU, and
LUT, and (c) with option tH, removes the

ground from the sleeve of the selsctor bank

multiple. Relavs B2 snd 8Y relessed function
#8 described in 5.1%.

5.17 With option 2¥, relay 01 4s  held
operated through a make contact of relay LU
until relay B1 releases. This delays sendin

- # disconnect signal to the distant end unti

81 has released to remove the low-resistance
trunk bridge from the & relay in the incoming
selector. If the disconnect signal 1s not
delayed until relay 81 releases, a pusping
action between the éncaxing selector and the

_ Relay B¢ acts to guard the
selector bank sleeve after relay 81 releases.

5.18 With option YD, relay D1 4s held
opersted under control of relay D. When the
disconnect signal is recelved from the cal-
iing perty, ?eisg R releases, and in releag~
ing, zrigggrs the pulse corrector r&iags
causing the relesse of the & rsisg of the
incoming selector. Upon receiving the con=
nector  disconnect signal, relay D releases
releasing relay D1. Relay D1 released (a)
extends the disconnect signal to the origina-
ting tie trunk, removes the holding
ground to relay B1, and {(c) provides an

operate grownd for relay C through operated

tontacts of relay LU, during disconnect
until re'ay B1 releases. This operation cas
astablishes joint conmtrol  on  disconnect
Between interconnected tie trunks, the~eby
agsuring 2 minimum ungusrded interval during
dlisconnect (b) eliminates & pump-on~answer
condition E&tﬁé&ﬁ two tie trunks, and (¢}

eliminates & pump-on-disconnect condition

between the terminatin, tie trunk and the

incoming. selector.

‘or relay TT of Fig., 0.

b, 6,

CALL T8 ATYENDANT (FIG. B, MFR DISC., FIG.
ABM BNLY) |

By  Trunk Seizure
Oesien YN
5.19 Bn an incoming call, ground is

placed on the E lead by the associated
§§%ﬁ§§§§§ circuit, which operates relay R.
Ralay R operates relay B1, which functions as
described in 5.01 through 5.0{ and grounds
‘lead AC to the switchboard spplique circuit.

fig...M.SSpeciall

5.20 If Fig. M s provided, relay R
opérated will operate relay RA. Relay RA
will (a) prepare a supervisory path around
the pulse corrector relay contacts and (b)
operate reiag 81 whic functions  as
described in 5.01 tﬁrﬁuqﬁ 5,04,

8...Lighting the Trunk Lamps

Manual Switchboard Only

5.21 wWith ootfon E, ground on Lead AC
operatsas ?e{a{ B, which (a) Lights the trunk
Lamp and (b) locks operated to lead AC under
control of one of the following: relay T1 of
Fig. B or G, relays RT1 and BY of Fig. C,

w 5.22 With options YA, 21, and XE, or YA,
i, and XE, Fig. €, D, and G ?:eﬁné on lead
AC operates relay 3?, which (&) Lights the
trunk Lamp, (b) locks operated to ground  at
relay B1 over lLead A, under control of one of
the following: rs&ag T of Fig. €, relay 1T
of Fig. 0, or relay T1 of Fig. 6, and (¢)
with YR option, grounds the MS lead to the
power ring ¢ircuit and extends auvdible ring
tone to the calling party via capacitor AR,

Lighting the Irunk Laep by Diaiing Zsre
5.23 With F optica, the incoming switch

is arranged to graaaé lead 8 when the digit
~zero s diale

to operate relay BP, which
Lights the trunk Lamp and holds under control

‘of Lead 8.

5.26 With 17 and 7% options of Fig. ¢
and D, or with 27 and 7N @gtéans of Fig. 6,
the incoming selector switch is arranged to
ground  lead 0 when the digit zero is dialed
to operate relay BP. Relay DP opersted 1a)
lights the trunk Lamp, (b) Locks operated
over Lead A to ground at relay 81, (¢) opens
the ring conductor of Fig. C and D, or opens
the tip and ring conductors of Fig. G to
égég the incoming selector switch, amd (d)
Wit

tone to the calling party via capacitor AR,

5.25 The selector switch is dropped to
prevent seizing an dttendant trunk i1 zero is
tdialed when both local and incoming selecters

are mounted on the same shelf¥,
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Caofall Answerel

Eig.. B (Mfr Disc.) _or G CAGM Enly)

3.26 when the attendant ?isgs into the
talk jack to answer a call, battery and
© ground on the cord operste relay §. With
option ¥§ (for 5528 or &08F PBYY grournd is
extended to the sleeve of the jack via the 5
diode to condition the cord circuit to pro-
vide battery and ground for the trunk.] Rels

5 operated causes relays T and TA (fig. A

to cperate from ground on lead €1 of the talk
jack. Relay T operated (a) locks operated
through its own contacts to E?ﬁaﬁé on  lead
€1, (b grounds lead P to hold relay 81, (c)
" operates relay T1, (d) releases relay 5, (&)
partially closes a path for the operation of
relays A and L, and (¥) prepares a locking
gsz& for relay T1. I Fig. M is used, relay
A operated completes the 0 relay %?iﬁge
around the Eaiss correcror relay eircuit, o
series with operated contscts of relay RA,
toward the cord.

5.27 Relay 71 operated (a) operates
relays B and L, (B) transfers the trunk from
the incoming selector jatk to the talk jack,
(e)  Locks operated to relay 7, (d) opens the
operating path for relay TR, and (e) releases
relay OP, which extinguishes the trunk Lamp
§§§ §$s§av§s the sutdible ring tone from the

ung.

5.28 Relay & operated transfers the #
Lead from ground to battery as a supsrvision
signal to the originating PBX. Réi:g L
operated causes relay t¢ operate, wnich
connects holding ground to relay 81,

E19-of {6068 6068, or

5.29% When the attendant plugs into the
jack to answer the call, tube TP tg%gs the
sutomatic rfﬁg on the cord (option YT and
&

battery on the ring of the cord {option Y,
or ground on lead SL (option YX) partially
operates relay 57 to close the &~77 and 6-78
springs to agé?sié rglays A and L. €§§i§§ §
18 grounded ? relay BY and relay ST partial-
Ly operated. if ??g. F i used, relay §
will operate from positive potential on the
cord sleeve, 1in turn operating relay SA ard
causing relay ST to fully operate. 1 Fig.
E 98 used, relay 5 operates from resistance
battery on the cord sleeve, géﬁ%ias relay ST
to fully operste. Relays 5 and SA operated
cause relay SA1 to operate. Relay A operated
trancfers lead M from ground to battery to
signal the originating PBX. Relay L operated
operates relay 8 which, in turn, holds relay
. Bl, which functions as described in 5.04.
Relay ST operated operates relay T, which (a4
operates relay RT, (b) transfers the tip and
ring from the incoming switch toward the *alk
jaek, (c) with F option, extinguishes the
trunk Lamp, and (d) with II option, relesses
relay P, which dn  turn extinguishes the
trune i&%ﬁ‘aaﬁ removes sudible »i tone from
the trunk Coption vvi. §§i§§§§? tperstes
advances the idle Line indiertion.

29

5.3C when option E is provided, relay RT

operated ogératas reélay RT1 which releases

?éii{ - Relay OP released extinguishes the
trunk lemp and removes audible ring tone from
the trunk (option YT), ; :

£19...0a. A8 6oLy

5.317 uhen the attendant plugs ‘into the
jack to answer & call, battery on the ria? of
the cord partially operates relay TT to ¢lose
6=7T and 6~78 springs, which (a) operate
relays & and L through resister M and (b)

operate relay S to ground over the sleeve of

the cord. Relay § a?s?a;aé Ffully operates
relay 77, which (a) operates relay T, (b
opens one of the operating paths of relay TR

(c) with F option, extinguishes the trunk
Lamp, (d) with Z1 or E option, releases relay
0P, and (e) closes the ring side ta~reia¥ 1.
saiay OP released, with JIZI or E option

extinguishes the trunk Llamp and with %
option, removes audible ring tone from the
trunk, §§iag T ggsratﬁﬁ transfers the tip
and ring of the trunk from the jacks of the
incoming selector switch to the talk jack and
the circuit functions as described +n 5.09
f&fﬁ%h 5 s@%; )

B...Risconngction -
;ﬁﬁ%amiﬁgﬁﬁmm

5.32 When the calling party disconnects,

the gssociated signaling circuit removes

ground from lead £ to relesse relay R.
5,33 When option YN is used, relay R

released rates relay T(, which in turn
operates relays LU, 70, and C (IY option) or
relays LU and 16 (YD optiond.  Relay Lu
operated releases réiag TC and operates relay
LU1, which opens the shu

to light the cord supervisory Lamp.

5.34 When Fig. M is used (with Fig. 6
only) relay R released w' Ll release relay RA.
Relay RA released (a) opens the shunt across
capacitor A to Llight ihe cord supervisory
lamp and (b) operates relay TC, which in turn
operates  the pulse corrector relays (no
function), -

5.35 uhen the attendant removes the cord
from the talk jack, all the operated ysiags
in this c¢ircuit relesse and restore the
circuit to normal. '

Attendant_Disconnests Firsg

5.36 f4 § _G._ASM_Bnly:
When the %ig§§§§§§§§%§§E§§§E§§§g§§§t, re §§x§
releases, which releases relays & and L. In

Fig. 8, relay T released releases relay T1,
but 4n Fd

lead from %stze?g to ground to signal the
originating PBX. Relay L released operates
relay C momentarily and releases relay B.
Relay B released transfers the holding of
relay B1 to relay R and opens the operating
path of 3§iay C.

nt across capacitor A

: ?* G, relay T1 remaing iac{eé to
lead P. Relay A released transfers the #




onects,  the
removes ground from lead E to relesse reis;iﬁ
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5.37 When the originating end discon-
agsociated signeling circuit

which in turn releases relays B1 and

Relay 81 released (4) removes the shunt from
the A ;agacit&ﬁ, (L) grounds the message
register lead, (c) relesses relays 82 and BY,
E (6> with YU option, removes the ground
from the sleeve of the selector multipla.
Relsy B2, with YU option, removes the idle
line termination from across the 4~3 winuing

of ‘the transformer. Relay BY released extin-~

guishes the husy lawmps.

5.38 B4 Boly, _an . {al:
Whaen 5%9*”“g$¥§’§§§85§§?§55§§ﬁ§‘§§§§aéeg %%%
release ss$aeae§ is sisilar to that described

or

in 5.36 Fig. G, except that when the
attendant disconnects, relay T& releases in

parallel with relay T, and when relay R

releases, 1t releases relay RA, which in turn

~releases relays B1 and T1.

5.39 A nly: It the attendant
Eigpree- A0 Ry

disconnec rela releases. Relay &
rgleased releases réia{ SA ‘and operates
relays TR and DL. Relay

the circuit to relays § and L. Belay &
released removes battery from lesd W, which
trangmits the disconnect signal to the dis~-
tant end.  Relay L released transfers ground

“ for relay BY to relay B. When ground s

removed from lead E, signifying & disconnect

.from the distant end, re ay R releases

releasing relay 81,

5.40 Relay 81 released (&) grounds the
message register lead, (b)Y releases éﬁlégﬁ
B2, BY, LU, and LUY, and {¢) removes the
ground from the selector sleeve banks.

5.41 Relay BY released (a) removes ground

_ from the sleeve of the talk jack, (B) extin-

%ﬁfﬁh?& the busy lamp, and (c) releases relay
T. Relay B2 connects the idle lLine termina-
tion across the 4~% winding of the transform—
er, Relay ST relessed relsases ?éii{g T and
%éé;g?ﬁiay SA1 released releases relays RT
#nd BL. ’

5.2 Fig,. . Do ABH Only: When the atten-
dant disconnecis —F% §§§é?§§§? % releases,
causing relay 77 to release, which releases

releys A, L, and T. ®Relay T released trans-

fers the tip and ring of the trunk to the
incoming selector jacks. Relays A, B8, 81

B2, C, L, and R function as described in 5.35
and gaiﬁ. Relay BY released releases relay
ik, which restores the idle line dndication.

o JHCONING CALLS = W4_DPTION_(FIG._18.a0

~SELIURE

6.01 when the trunk circuit is geized at
the distant PBY, ground is placed on lead £
by the associated signaling circuit to oper-

- ate relay R. Relay R, with WE or WF option,

operates relay B1, and with WA option of Fig.
R or S, operates relay DP, «hich lights the

or Lights the busy 1 if WL
rauassaﬁge sle
BL operated opens

_connected.

trunk Lamp. When Fig. @ is used and relay
RA, VX option, is provided, relay R operates
re{ay RA. Relay RA, in turn, performs the

functions of relay R stated above.

6.02 Relay Bt aagstated {a) connects the
Low-resistance winding of relay D inside the
transformer to prepare the incoming switch

~for pulsing, (b) removes ground from the

message register lesd, (c) operates relay BZ,
(d) operates the BY relay in Fig. @, R, or
5. (&) connects ?rsuné to the sleeve of the
selector multiple to make the circuit test
busy, (f) connects the pulse correcting
relays to the back contact of relay R, and
{?} connects resistors B and € in parallel
with rgia{ TC to make that relay somewhat
slow to release. Relay B2 operated removes
the ddle line termination from the 4~3 wind-
ings of the transformer.

6.03 Relay BY operated (a) with Fig. §,
operates relay 1L, which advances the idle
indicating circuit 1f option WK is fur$§s§e§,
option 1is
furnished, and eve of the talk
jack 31 wit F%g. R, operates relay IL,
which advances the idle Line indication, and
(e3 with Fig. @, grounds the sleeve of the
talk jack and Liguts the busy Lamp.

DIALING

_ 6.04 Dial pulses are repeated from the
distant end to this circuit by the associated
signaling c¢“rcuit, which removes ground from
lead £ on each pulse. Relay R releases each
time ground is removed and reoperates when
ground is restored. When Fig. & s .used,
relay R will release and reoperate relay RA.

6.05 Relay RA is gaat of Vi option and
should only be ;g§ jed when the attendant
cord circuits have been modified for automat—
ic flashing recall. This modification pre-
cludes the possibility of a calling station
dialing iﬁra§§h the attendant cord circuit
since the R4 relay provides a shunt Qaiﬁ
around the pulse torrecting contacts of the
pulsing Lloop once the cord circuit is

6.06 Relay B1 remains operated during
éiéiiag sinte 1t 185 slow releasing and holds
over the dial pulses. Each time relay R or
RA releases, eelay 70 operates and locks
under §§ﬁ§?§§ of relay LU. Relay TC ~perated
(a) operates relays TO and LU, (b)Y shunts
relay LU1, (¢) with Fig. P, 4, R, and S,
operates relay {, and (d) closes a contact in
parallel with a break contact of relay T8 to
maintain the closure to the incoming switch.
flelay 70 nperated (a) opens the contact just
mentioned,  (b) connects ground to hold relay
Bi, and (¢) connects resistor A +n parallel
with capacitor A across the midpoint of the
transformer. Relsy C operated (a) connects
capagitors C and (1 scross the 4-3 and 8~7
windings of the transformer, (b) short cir-
cuits the primary winding of relay D, and (&)
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removes resistor A and capacitor A from
¢ @cross the midpoint of the transformer.

6.07 The cperation of relay LU opens the
circuit to relay TC and prepares a path for
the operation of relay LUT,
zi%g&ﬁiy slow to relesse, as 1t is shunted by
resigtors B and C, and when it releases, 1t
opens  the circuit to rais; LU, relesses
rélays TO and C, and opens the bridge to the
incoming switch. If lead E 48 still not
grounded so  that relay 8 s still reélessed,
relay LU holds snd re ag LUt operates +n
series with relay LU to hold open the bridge
to the incoming switch. If lead £ has been
grounded during this time relay B will have
operated, which removes the ground {or if
- Fig. Q@ is used, R operates relay RA, which
removes the ground) and relay LU  and relay
CLUT, i operated, will *elease, preparing the
eircuit  for cg§ratiag relay TC on the next

pulse. Relay TH 15 slow to relesse and when
it releases, it closes the bridge, provided
that relay LUY has released. Relay € 18 slow
- 1o release and remains operated until the end
i of the digit.

6.08 with a fast dial, in the order gf 10
bpe or grester, relay ] remaing operated
during the entire digit and relay TC slone
repests the pulses to the switches. The
slow-rglease characterisgtic of relay TC pro-
vides a timed closure to the switches. ﬁsiég
LUT has no effect on the pulsing, even thoug
it may or may not operate, since at the tise
it operates, relay TC has @lready opened the
pulsing bridge. With a sleow dial, 1n the
~arder of 9 pps or Less, relay T8 follows the
pulses. Since the release of relay TC
relesses relay TD at the came instant it
§§§§§ the pulsing bridge, the slow-relessd
tharacteristics of relay T8 provide & ti
open interval for the pulses. 1f reia{ Lot
has operated during guigég, it will have
released before relay TO releases and there-
have no . effsct on the pulsing.
For dial speeds between the approximste
limits of 9 to 11 pps, either relay TC or 18
will control the output §ai§e,>§e§§aéin§ n
the releasing time of the particular  re ay
involved.

%.09 The correct pulse operates the ssso~
£é§§§é switch or switches to complete the
call. :

CALL TO A STATION BR TO ANOTHER TIE TRUNK

Bao fell Angwered snd Supervision

H.M 0 IF ofi-hook supervision is provided
wher the call 1¢ answered (battery and ground
reversed by the connector) since relay D 92
polarired, 3t will operate, in turn operating
relay D1, Belay 01 operated (a) transfers
lead ® from ground to &étt&fﬁ to signal the
originating PBX, (b) closes the circuit to
the secondary winding of relay b, and (¢)
transfers the operating ground for relay ¢ to
& holding ground for %‘ié{ B1. If the calied

“party flasnes, relay 0 will respond to  the

:g§§

Relay T¢ 4g

- restores t

- £alling Party Pisconnects First

reversals, releasing and reéoperating rgiag
D1, whith repeats the supervision over lLead
to the originating PEY.

33*«5%5%&,&%&.:&53&.&3:&13@@%

6.11 When the called party disconnects,
ba%is?§ and ground are restored to normal,
releas ﬁ? relay D which relesses rsisg 01,
Relay D1 relessed (a) transfers lead M from
battery to gr@saé to gignal the originating
PBX and (b)Y removes a holding ground from
relay 81, (Relay 81 st this time,
is  still held operated by relay R or RA
which is held operated by ground on Lead E.5

6.12 When the calling gsrtg disconnects,
ground i removed from lead € by the assoe
ciated signaling circuit to releage relay R,
When Fig. @ is used, relay R releases reia§
R&  4f provided. ?eisg R or RA released (a

relesses relay 81 and b operates relay TC,
which operates relays TP and L.
operated releases relay TC and ,
gatﬁ for locking in series with re agfgﬂi,
he release of relay TC opens the bridge
toward the dncoming switch and removes the
shunt from relay LU1, which operates in
series with relay LU to the ground at relay
R. Relay LU1 operated agsns the bridge at
another point. Relay B1 reiessed (a) opens
the bridge to the incoming switch at another
point, (b)) grounds the message register lead,
(c) releases relays B2, BY, LU, and LU1, and
(d} removes ground from the sleeve of the
selector bank multiple. Helay 82 removes the
idle line termination from across the 43
winding of the transformer.

6.13 Relay BY relessed (3}
the §5§§ Lamps, b}
talk jacks

felay LU
prepares a

#xtinguishes
removes ground from the
and (¢) releases relay IL, which
he idle Uine indicstion. _ R

&.14 When the calling gértg disconnects,
ground is removed from lead £ y the asso-
ciated zsi§ﬁ§§§ﬁ§ cirgutt to release rﬁiag R,
Relay R released berates relay TC, which
operates relays TO and LU and
holding ground from relay 81.. €R£ia§ Bl at
this. time remains operated, being held by a
g§e§aﬁ through operated contacts of relay

FEMOVes &

6.15 Relay LU operated relesses relay TC
ang prefa?es & path for operating relay LU1.
The release of relay TC removes the shunt
from relay LUT which oparates in series with
relay LU and removes the short circuit from
the secondary winging of relay D, The high-
resistence winding of relay D causes the
relsase 6Ff the & relay 4in the connector

circuit or releases the supervisory relay in

the tie trunk circuit.

5.16 When the connector or the trunk
releases, battery and ground are restored to
normal, which releases relay B, in  turn
relessing relay 01. D1 released {a) trang~-

however,

B

s
S R Lot



&

¥F, ground on lead AC operates r;Ea{ ée,

~ under contro
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fers lead M from battery to ground to indi=

, cate an idle circuit to the originating PBY,
(b removes the holding ground to relay B1,
‘and  (c) provides an operate ground for relay

C through operated contacts of relay LU,
during disconnect, until relay B1 releases.

6.17 The foregoing operation establishes
joint control on disconnect between intercon—

nected tie tranksi‘fﬁﬁsaby assuring a minisum’

unguarded interval during disconnect.

CALL TG ATTENDANT (FIG. @, R, 8R &)

A,..Truok Seizure

6.18 On an dncoming call, ground 4
placed on the E lead by the “associated
signaling circuit, which operates relay R,
when connected to Fig. 'S and R, relay R
operates relay B1, which functions  as
described  in 6.01, 6.02, and 6.03, and
grounds Lead AC to the switchooard appligue
circuts.  When connected to Fig. @, relay R
sgerates relay RR of Fig. @ 1f provided,
E

ich .performs the functions of relay R

above, and prepares 3 D relay bridge path
§r§un§ the contacts of the pulse corrector
relays. .

B...bighting the Trunk Lamps

Bapual Switchboard Ooly

6.19 with options WA and WE, or WA and

#*
which (a) Lights the trunk lLamp and (b) locks
operated to graﬁﬁé at relay 81 over lead A

of one of the following: relay

of Fig. 5, relay TT of Fig. R, or relay

T1 of F§$. 8, () grounds Llead M5 to the
power  ring :

§§ng-iﬁnﬁ to the calling party via capacitor

*

e-by_Pialing Zere

6.20 when the iﬁe&%iﬁg switch s arranged
to ground Lleasd O when digit zero s dialed
relay 8P will operate. Relay BP operated ad
lights the trunk Llamp, (b) locks operated
over lead A to ground at relay B1, (¢) opens
the ring conductor of Fig. S or B eor opers
the tip conductor of Fig. . @ to drop the
incoming selector, and (&) grounds the NS
lead to the power ring circuit and extends
audible fing tone to the calling party via
capacitor AR. The selector switch is dronped
to prevent seizing the attendaent trunk 47
zero 18 dialed when both local and incoming
selectors are mounted on the same shelf,

£s..Call_Aoswered

£ig...8

6.21 When ‘the  attendant plugs into the
talk jack to answer & call, relay S operates.
Ground s extended to the sleeve of the talk

rd 19 used, this ground will condition the

ggiﬁ via the § diodr. If the 5564 switch~

ground 1o reliay 3%,

€§?¢§3§i§33§ (d) extengds sudible

cord circuit to extend ba?ter; and ground on
the T and R leads of the trunk, causing relay

“$ to operate, Relay 5 operated causes relay

T to operate from ground on lead C1 of the
talk jack. : :

. 6.22 Relay T operated (ad) Locks operated
t&raa?b 1ts own contacts to ound on lead
€1, (b) grounds lead P to hold relay 81, (¢}
operates relay T1, (d) releases reiay 5§, (&)
partially closes a path for the operation of
relays A and L, (¥) prepares a2 Llocking path
for relay 71, and (g) completes the D relay

- bridge sround the pulse corrector circuit, in
‘serien with operated contacts of relay RA,

toward the cord., -

6.23 Relay T1 operated (a) operates
relays & and L, (b) transfers the trunk from
the dincoming selector jack to the talk jack,
(¢) Locks operated to relay T, (d) opens the
ggsrating path for relay TR, ang (e) releases
velay 0P, which exziﬂgaigkes the trunk Lamp.
Relay A operated transfers the M lead ¥rom
ground (o battery as a supervision signal to
the originating PBX. Relay L operated causes
relay B to operate, which connects holding

B_(606A, 6068, or_607A_PBX)

6.24 When the attendant plugs into the
jack to answer the call, tube TP trips the
automatic ring on the cord and battary on the
i of the cord (option WB), or ground on
lead SL (option WC) partially operates relay
ST to close the &6=?T and 6~78 springs to
operate relays A and L.  (Relay 3 is grounded
by relay BY and relay ST partially operated.)
zf,Fé?; F is used relay § will operate from
positive opotential on the cord sleeve, in
turn operating relay SA and causing relay ST
to fully operate. If Fig. E is used, relay
S operates from resistance battery on the
cord sleeve, causing relay ST teo fsi£{ oper-
ate. §eisy’§ 5P SA operated causes relay SA1
1o operate. HReisy A operated transfers lead
® from ground o baltery to signal the
originating PBY. Relay L operated operates
relay B, whkich in turn holds relay B1, which
functions as described in 5.04. Relay ST
opurated operates relay T, which (3) operates
relay RT, (b) teansfers tﬁe’t?p and ring from
the incoming switch toward the talk jack, (&)
with F  option, extinguishes the trunk lamp,
and {(d) relesses r§13§ 8P, which in turn
extinguishes the trunk Lamp and removes aud-
ible ring tone from the trunk. Relay 8Y
operated advances the idle line indication.

Fig. 8

6.27 When the at:eaﬁan§ plugs into the
jack to answer 3 call, battery on the rzn? of
close

“the cord parttally operates relay 17 to
&~7T and 6~78 s§r§a§s, which (a} .operates
through r

relays A& and L esistor H and (b)
operates relay § tu ground over the sleeve of
the cord., ®elay § ﬁ§srata§ fully operates
relay 7T, which {a) operates relay T, (b)
opens one of the operating paths of relay TR,
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{e) releases relay OP,
ria? side to relay T.
gxy ishes the trunk Lamp. felay T
operated transfers the tip and ring of the
trunk from the jacks of the incoming selector
switch to the talk jack. Relays A, L, 8, and
B1 function as described in 6.22 and 3s2§,

Ba. Bisgonnegtion

Lalling Party Discoongcts First

6,26 When the callin party disconnects,
the sssociated signal ng  circuit  removes
ground from lead £ to release relsy R.

6.27 When Fig., R and § are used, relay R
released operates relay TC, which
operates relays LU and T8, Relay LiF operated
releases relay TC and operates relay LU1,
which opens the shunt across capacitor & . to

Relay BP relessed

light the cord supervisary Lamp,
6.28 when Fig. @ s used, relay R
rélessed relesses relay RA, 47 provided.

Relay RA relessed (a) opens the shunt across
capscitor A to light the cord sagéraﬁﬁéry
Lamp and (b) operates relay TC, which in turn
operates the pulse corrector relays (no funce
tiond. Relay (U1 controls the supervisory
Lamp when relay RA is not provided.

 6.29 When the attendant removes the cord
from the talk jack, all operated relave in
the circuit release and restore the circuit
to norsal, :

Attendant Disconnects First

6.30 Fi “§§ When the attendant discon-

nects first, relay T relesses. which releases

relavs & ang L. Relay & ?égﬁégiﬁ tranafers

the ® Lead from battery to §§§§§é to gignal
2

the  originatin PBY. lay L released
operates relay nomentarily and releases
relay 8. Relay 8 relessed transfers the
holding of relay B1 to relay R and opens the

operating path of relay C.

6.31 uwhen the originating end discon-

nects, the associated signalin circuit
removes ground from Lesd £ to relsase ralay
R, whith in turn releases relay RA. Relay &

or RA released relesses relays 81 and T1 avng
removes the shunt from across the 4 capaci=~
tor, Relay 81 relessed grounds  the
meLsEge register lead, (b} removes ground
from the sleeve of the selector multiple, andg
{e) releases relays B2 and &y, delay B2
removes the idle line termination from BCPOSE
the 4~3 winding of the repeating coil. Relay
BY extinguishes the busy lLamps.

6.32 §g§§a_§; 1f the sttendant discon-
necty firs . relay 5 releases. Relay $§
réleased  relesses ?%i&{ 54 and  operstes
relays TR and DL, Relay DL operated opens
the circuit to relays A and L. g@iﬁg A
releagsed removes battery from Lead M, which
transmits the disconmect signal to the dig=
tant end. Relay L re’gas *ransfers ground
for relay 8% to relay R, idhen  ground s

(&}

24

énd {dY closes the

in  turn.

ing & disconnect

removed  from lead E; glognif
relay R relesses

from the distant eng,
relessing relay 81.

6.33 Relay B1 released (a) grounds the
aassags rezistsr lead, (b)) releases reiags
B2, B8Y, LU, and LUT, and (o) removes the

~ground from the selector sieeve banks.

' 6.36 Eig, R: When the attendant discon~
nects ?i%s%f’ %@Ea

6.34 Relay BY released (a) removes ground
from the sleeve of the talk jack, (b} extin~
g§ish§s the busy laag, and (c) releases relay

6.35 Relay B2 connects the jdle line

termination across the 4-3 winding of the
re§§ati cord, Seiﬁg.S? released releases
relays and SA1.

elay S&1, in turn,
releases relays RT, DL, and TR.

% 5 releases cousing relay
TT to_releasse, which releases relays A, L,
and T. Relay T released transfers the tip
and ring of the teunk to the incoming selec-
tor Qacis. Relays 4, B, B1, B2, ¢, L, and B
function s described ia,&,sﬁ and 5.33,

g v

7.01 The operation of incoming calls with
H option is essentially the same as that
described in 5.  for J option, with the
exception of the outward signaling of relay 4
and the incoming signal that operates relay
R, described in 9,

§M§§§m§§§.§g&&;§&mmgm

8.01 The operation of incoming calls with

Wi option 4 esgentially the same as that
described in 6. for W option, with the
exception of the outward s?gnatiag of rtia{ A
and the incoming signal that operates relay
R, described in 9, : ;

2:..DESCRIPTION OF DPERATION BF BELAY R
H BR WH OPTION (DX METHED)

9.01  The ségﬁai%ng circuit uses the same
cable pair as the tal ing path; therefore, no
filter s required to separate the signai%
from the voice transmission. Bne wirs {tigg
of the pair 45 used for signaling and t
other (ring) to compensate for differences in
greanﬁ potential and partially for variations

n battery voltages. '

9.02 At each end of the line, a polar (RO
relay with four egual windings s connected
to the . trunk conductors at the sidpoints of
the trankformer. & balancing network con-
sis£€n§ ‘of resistance (Fig. J) and capaci~
tance (capacitor N or NT) éspgreviﬁgﬁ,at each
terminal between the P2 and P3 windings. The
resistance of this network is adjusted to

i

Y




of the Piep2

. operated connects battery through

. associated with
- receive disl pulses and s

&Bo-ha

 §§%§ for relay R th
500

. to ground the
o lead B establishes
. relay B through 91z P4 aéﬁéiﬁg’gﬁé 600

Lot resistoer &

: the functions
L pages. -
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ohes. 3t sach eng.

¢§?§§1 the conductor Loop resistance plus 1250
128 | il .

9.05 When the trunk is idle, the junction
windings of both R relavs s
grounded by the A ?éia{s reloased.
relays are alectrically bissed to the non~
operated pogition by their P2 end P3 uﬁaﬁiﬁgs
from a ﬁ§§a§€¥§ potential (=20 volts) of the
voltage divider (resistor R}, Assuming no

. Barth ?aﬁgﬁtiai difference, there is no cur-
rent f

owing over either trunk comductor.

9.04 When one end is off-hook, relay A
winding of relay R, tip side of the trunk, to
operate the distant R relay on i1ts P winding
to ground &t 1ts A relay, At the a?ggénating
end, current in the P2 and P3 windings is
rgvarsed, tending to operate rai;g R, but the
signal current through the P1 winding more
than offsets this efiect and holds relay R
nonoperated. -

9.05 When both ends are off-hook, both A

relays operated connect battery through their

respective P1 windings of relay R to the tip
side of the trunk and no current flows if no
earth potential 1is assumed. Both R relays
are held operated by the battery from the &
relays thraggh their respective P2Z-P3 wind-
ings to ground through the voltage divider
{resistor R). wnen earth potential dif-
ferences do exist, they produce gite and
approwimately equal effects in the P1 and P4
windi of each R relay
neutralized.

§, %D, BR Wl BPTION (E2M LEAD SIGNALING)

9.06 The E&M lead signaling circuit uses
& separate path from the one used for voice
transmission. The same R relav, however,
Py signaling, 18 used to
SgQ?véséan from the
distant end on lead E. én 80 arranged,
relay R is biased to the nonoperate position
circuit from 48 volts  through  the
: portion of resistance R, windings P2
and P3, 1000~chm portion of resistance WA,
and 250 ohms of resistance L to ground.

9.07 When the near end is off-hook, relay
connecting battery to {ead M,

& 5?3?&?&#;
- which causes the associated signaling cireuit

at the distant end to conmect ground to Lead
E. Ground on lead £ establishes an operate
rough its P4 winding and
chms of resistor R to battery. Relay R

_gﬁé%%%%ﬁg&éﬁiﬁ?ﬁs the functions described in

€ previous pages.

9.08 -Vhen the distant end goes of¥=hook,
§te A relay operates znd connects battery 1to
Leac H, §§g§§§§ the associasted signal cireuit

~lead 8t the nedr end. Ground

&n operate path for
: ohas
R to battery. lay B performs
descrived in the  previous

Both ®.

the P14

distant PBX thr
R _via the midpo

angd 80 are

‘removes the AR capscitor bridge from

9.09 wWinding P1 i3 not used when EEM Lead
signaling is provides. =~ =

10, _4-¥IBE_COMECTIONS

GENERAL

© 10.01 four-wire termination and pad con~
trol circuit interconnections between the tie
trunk and 4=wire circuit are shown schemati~-
colly in BOZ and 803,

4-WIRE CONNECTING CIRCUIT AND "THRU" JACKS
R DISC.) (FIG. 1, 12, 13, 14, AND 1)

Sa_Girsuis Sneration

10.02 when this trunk circuit is arranged
for use with the 4~wire terminating set and
pad control circuit, the function a opera-
tion of the wvarious relays is the same as
previously described with the exceptions
given below. B

10.03 Relay A with_H option signals the
ough the P1 windings of relay
¥int (simplex leg) of one of
the transformers in the &4-wire circuit to
operats relay R at the distant PBX instead of
over the tip of the trunk, :

- 10.04 Relay C operated (a) short-circuits
two windings of the transformer hybrid coil
in the 4~wire terminating set to prevent
singing during pulsing and (b) with option
¥4, opens the short circuit from across
regigtor A if the pad-out relay in the 4~wire
¢ircuit 4s operated, and with option ¥K,
&across
the midpoint of the hybrid coil.

10.05 Relay B2 controls the didle line
termination across the transformer hybrid.

10,06 Relay TR controls (a) the tip and
ring of the transformer hybrid rather than
the transformer, (b) the a§§ ication of bat-
tery and groungd through re s¥s A and L to the
midpoint of the hybrid coil rather than to
the midpoint of the transformer, and (c) the
shunt through the D relay to the widpoiat of
the transformer hybrid rather than the
transformer., -

10.07 Relay R 1is operated with 4 option

‘over a path via the sidpoint (simplex leg) of
“one of the transformers in the 4-wire circuit

éas:ssi of over the tip side of the trunk.

T0.08 The midpoint (simplex leg) of the
other transformer 4in the 4-wire circuit is
uged to compengate for differences in ?rauné
potential and variations in battery vo tage.

10.09 The shunt through the primary wind-
ing of relay 0 hss the A inductor connected
in series with 1t to prevent an antiresonant

condition,
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- 10.10 The h&%is@g 0 relays & and L has
inductor B in series with it to prevent an
antiresonant condition. ,

16.11 Resistor A 48 the shunt leg of &

pad and the series legs are locsted in
the é~wire circuit.

Ba.Ta0dem_Connections Yia_Switchboard

10,12 When this tie trunk is used with a

4=wire  terminati s¢t and pad control cire
cuit, the THRU jack 18 connected in parallel
with either the talk or answer Jack depending
upon which applique circuit is used.

10.13 when the attendant answers & csll
and 1t is determined that the call will be
completed via another tie trunk arrangsd for
4=wire service (tandem switched with trang~
mission pads out) the THRU jacks of both the
incoming and outgoing iie trunks are con-
nected by & pair of cords,
then ivserts another dial cord into the dgial
_or answer jack of the putgoing trunk and
‘diels the connection, Upon the completion of
dialing, the dial cord and the first answer-
ing cord are removed from the jacks. The
cords in the THRU jacks hold the equipment
operated as  described in 1.19 through 1.22

1.36 end 1.37, 1.40 and 1.4, 1.52  through
1.57, '5.26 thrcugh 5.29, and’5.30, depending
upon the g@gi%gg% circuit used. Tandem con-
nections at a X

handled with two cords instead of theee, as
an glternative procedure. The rear cord of a3
pair may be inserted into the &M or TALE
jsck of the calling trunk. The connection
c#n then be exterded to the second tie  trunk
by inserting the rear cord of a second pair
Cinto the THRU jack of the first tie trunk and
 the front cord of the second
THRU  jack of the second tie trunk for sut
dialing. The rear cord of the first gaér can
then be removed Trom the calling trunk.

A-WIRE TERMINATIEN - PAD CONTRBL CIRCUIT ANp
¥§§§§“ JACKS (FIG. 18, 20, 21, 12, 13, AWD

Aa. fircuit Opgration - fig, 18

06 when this circuit s arranged  for
uEd with 24 V-4 tupe repeaters, the functions

‘and  operation of the various relayve of Fig.
13 are the sams as previously described with
the following exceptions. '

10.15 Belsy. A with wi option s%ga&ig the
distant PRy §%§%§§§ the P1 winding of relay R
via the midooint gimglex leg) of one of the
repeating coils in the 4-wire circuit to

sperate relay R at the distant PoY ingcead of

©over the tip of the trunk, -

10.16 Relay € operated (a) short-cireyits
two windings of the transformer hybrid in the
dvwire terminating set  to prevent singing
during pulsing and (B) removes the capacitor
%?E?%% from scross the midpoiut of the hybrid
[ 51 0

26

‘midpoint of the hybr

‘used to compensate for differences in
The attendant

if series wit

B~type PBX switchboard msy be.

10.17 Relay B2 controls the idie line
terminstion across the transforser hybrid,

10.18  Ralay
ring of the transformer hybrid rather than
the transformer, (b) the épplication of bat~
tery and groundg t&?ﬁugﬁ relays & and L to the

id coil rather than to
the midpoint of the transformer, and (¢) the

shunt the the D relsy to the midpoint of
the transformer hybrid rather than the
transformer,

10.19 Relay R is operated with WH option

over a path via the midpoint (simplex leg) of

one of the transformers in the 4-wire cirguit
instead of over the tip side of the trunk.

10.20 The wmidpoint

(simplex Lleg) of the
other transformer in the

b=wire circuit dg
round
potential and varistions in battery voitage.

10.217 The shunt thrsagh the primary wind-
ing  of reiag 0 has the A inductor connected
it to prevent an antiresonant

condition. .

10.22 The battery to relays A and L has
inductor B in seiies with it to prevent an
antiresonant condition.

10.23 Resistor A s the shunt leg of a
2-dB pad and the series legs are located iin
the é=wire circuit. »

B...Pad Controls = Fig. .21
%é%%&mﬁﬁiﬁ&éa&ﬁgziﬂ,ﬁam

10.24 Bn & tériéaaiiggjtaii from one PEY
to a station of 2 second POY via a tie. trunk
cireuit, the normal post springs of the
incoming selector of the called PBY will not
be arranged to cause the 2-dB transmission

pad o be removed.

10.25 vhen any level +s dialed which
requires that the call be directed to the
attendant, the incoming selector normal post
springs will be arranged to place ground on
lead O of Fig. 21, causing relays DVT ang
TPC to operate. Relay DVT operated grounds
Lead 8 to the tie trunk api ique cirecuit,
which results in Lighti j tne trunk lamp ang
releasing the incoming selector., Relay TPC
operated operates relay PE, which removes ths
transmission pad, but a§§ﬁ the releare of the
incoming selector, re &ys TPC, DVT, and PD
are released. Relay PP released inserts the
transmission pad. ,

Ianden Lonneciions

10.26 when & call come:s to an intermedi-
ate PBX from a tie trunk and the cell is to
be completed via another tie trunk to a third
PBX  (tandes switched, with transmissisn pads
outl) the normal post springs of the incoming
selector are adiusted to §is¢§ & resistance
ground on iead © of Fig. 21 associated with

TR controls (a) the tip and

=
2
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“the incoming circuit. Relays DVT and TPC are
connected in series to lead 0, but the
resistence ground will only operate relay
TPC.  Relay TPC operated operates relay P20,
which removes the 2-08 transmission pad in
the dncoming circuit. As soon as the incom=
ing selector completes the circuit through
its banks, relay TSP of ?égg 21, associated
with the outgoing circuit, wil operate,
causing 1ts associated relay PO to operate,

~which removes the 2-dB transmission pad in
the outgoing circuit.

Bttendant THRY Jacks (Fig.  12..13..a0d_14)

10.27 When this tie trunk 18 used with a
b=yire torminating set or 24 V-4 repeater
the THRU %aci % connected in parallel with
either the TALK or ANSWER jack, depending on
which appligue circuit is used.

. 10.28 On incoming cells to the attendant
the circuit functions as described in 6.18
through 6.20. when it is determined that the
call will be completed via another tie _trunk
siranged for 4~wireg service (tandem switched
with transmission pads out) the THRU jacks of
both the incoming and outgoing tie trunks are
connected by & pair of cords. 43 soon as the
Loop is complete, relay ASP in both circuits
oberstes, csusing the associated PO relays to
operate, which removes the transeission pad
in each circuit. The attendant then inserts
another diasl cord into the dial or answer
jack of the outgoing trunk and dials the
connection. agca completion of dialing, the
#tal cord and the first angwering cord sre
removed from the jack.

10.29 The cords in the THRU jacks hold

the eguipment operated
appligue gireugg ascﬂ.'

SIGNALING

10.30 DX signaling from the tie trunk

circuit is psssed on a simplex basis to the
4=wire trunk. The simplex path is through
sither the transmit or receive loop asso-
cisted with the é~wire terminating set.

1la  JBCKS A, B, C. AND D
11.01 These jacks are g;:vié%é to facili~

tate maling the circuit ¥ and for making
various tests. ) '

18. BAKING TRUNK_BUSY

12.01 & éagﬁg’§a§k placed in jack ¢ will
trancfer lead M from ground to attery, and
with fig. B, €, or D, will operate relay BY.

BY makes the circuit test busy by grounding
the slesves of the selector nuitégié and. the
talking jacks and by lighting the usy lamps,
if they are provided by Fig. B. Battery on
Lead M causes the cir-uit at the distant PBY
to make the trunk busy. W en Fig. A s

depending upon the

provided, the { jack directly grounds the
ssi;stsrfba§§,§§%§§§iég : Y g}»i

13 .CERCENT. BREAK TEST
PULSE CORRECTING RELAYS

13.01 Percent bresk tests of the pulse
aarrestiﬁ? rglays. may be made §yn§atchéng
jack 54 of the pulsing test circuit to jack
of the trunk. The output of the pulse
corrector may be measured by patching jack 8
of the trunk to jack PLS CHK of the ulse
rigéitf test set. The 4B contact of the 82
re ag' should be insulated in order to remove
the D1 network while asking pulse repeating
tests. The LU1 and D1 relays shall be
blocked nonoperated. ‘

15.02 wWith the patchin
jack B, the incoming switch is cut off and
réelay B1 4s operated from the Local contact
to ground on the 3a€k. B1 closes the bridge
inside the repeating coil and prapares a path
for operating the pulse correcting relays.
The output of the pulse corrector is measured
at the tip and ring of jack B. The tip of
jack € 1is grounded and ring is connected to
the pulse correciing relays, which repeat the

cord piugged into

. pulses from the pulsing test set.

- 14a. HAND TELEPHONE TEST SET

14.01 A connection in the distant P@y may
be set up b Pluegin§ a hand telephone test
set into Elck and dialing the desired
number. The talking circuit s tlosed
through to permit conversation under this
condition, . ;

15, TESTING R_BELAY

15,01 The D jack s provided for testing
and readjusting the R relay. Current flow
tests may be made as indicated in the Circuit
Requirements table.

6. ALL=TRUNKS-BUSY REGISIER

16.01 .when all circuits in a group are
busy, all of the 81 relays will be operated,
th&s»reaavin? ground from the K lead. That
causes the all-trunks-busy register to score,

e U SN

17.01 when 3¢ ddle indicating Lamps are
provided, the - operation of the JIL relay
removes battery Trom this circuit to the idie
trunk indicating circuit., The idle indicat-
ing circuit causes the idle indicating lamp
corresponding to the trunk seized to be
retired and the lamp corresponding to the
next available trunk to be lighted. When the
IL relay 1is released, battery is again pro-
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wided to the dle indicating cireuit, permits
tiﬁ? the lamp to be (ighted when the trunk
again becomes the next svailable.

17.02 hen de idle indicating Lamps are
provided, the operation of the IL relay
@xtinguishes the IND Lamp and furnighes ths
next released IL relay battery to Light the
-associated IND lsmp. When the I relay
releases, the IND Lamp of this  cireudt
Lights, "4f it is the Lowest-numbered cireuit
with & released IL relay.

18, USE_WITH SIGNAL LEADS EXTENSION CIRCUIT

18.01 when the carrier, CX, or SF gignal~
ing circuit 18 not  located close to this
circuit, no additional equipment is required
Lo oparste with a signal Lleads extension
cireuit located at the signaling circuit end,
H option enables this circuit to operate with
& signals
~gEtension ¢ircuit,

18 MISCELLANESUS
APPARATUS

19.01 Resistance LU s provided to make
rélays LUT and LU slightly slow to release,
80 that they will not release falsely due 1o
# momentary release of relay R caused by a
contact chatter on the pulsi réiag in  the
#ssociated  signeling cireuit. he false
relsase of LU would cause the cireuit to
transeit e extrs pulse,

19.02 Resistor &, which 1s bridged in
G6rigs with capacitor A& scross the tip  and
ring during outward dialing, s provided to
proftect the contacts in the attendant digl.
Without the resistance, the dial would place
& direct short circuit across the tondenser,
The seme applies on calls from stations on
which the Loop resistsnce ig Lo

T9.0%  Resistor ® ig provided to saintain
4 path from l2ad H o ground while the
tontacts on relay & or 01 are transferring
that Leazd fros ground to basttery, or wice
versa. This prevents fslse §§§?§tf§ﬁ of  the
Felay in the associsted signaling circuit,

19.04 Resistor IL provides a termination
far a telephone repeater 1o prevent repeater

6inging when the circuit s idle.

19.05  When gingle~Trequency signaling s
Wwhed, varister T 48 provided ¢ stop  the
Ltransmission of clicks caused by the break of
the first pulse in sach digit. If the
varistor wvas not provided, these tlicks would
cause intolerable distortion in the first
putse of each digit, The ¢ relay perforas
the gsame function on the subseguent pulses in
sach digit.

T9.06 The ¥ network 4s provided to pre-
@%ﬁ& kickoff of relay R when pulses are sent
out.

24

circuit end of the signal Leads

CPTLIENS

19.07 Prior to Issue 138 of the 8D,
various options were added to provide addi-
tional festurcs ang corrections. As & matter
of record, the following options were added.

19.08 In fig. C. and D, option I35 was
previously sdded for the purpose of opening
the ring conductor to drop the dncoming
selector when the attendant digit 0 was
dialed. The fault infroduced by this change
was, with F option, relay BP would operate
from gragﬁd on lesd B to signal the atten~

u

dant, but as soon as relay OP operated, the
incoming  selector would release, removing
‘ground from lead B. Relay 8P would then

release, extinguishing the trunk Lamp.

19.09 This was corrected by aﬁﬁins option

and rating options E ana F Mir bisc.
Option YA replaced option £ and relay RT1 was
no longer reguired in Fig. €.

19.10 In Fig. "G, option IN was previous~
lg added to release the incoming selector
when the attendant digit 0 was disled by
openving the ring conductor. A& part of

Coptions F o and N caused relay OP to operate

from ground on lead P on gvery incoming  call
which sigaaisé't%é attendant; with F option,
relay OP had a3 race condition on lockup ¥rom
relays 81 and BY.

19.11 To correct these conditions,
18 was removed, options I and 1N
changed, options I and Y& were. added,
options £ and F were rated Mfr Bise.

19.12 Relay ©OP was chenged to & code
which was faster operating and had contacts
to open the tip and ring conductors.

option
were
and

19.13 with these chan$es, reélay 0P would
not operate on every incoming call, would be
locked wup under control of relay 71 when the
attendant digit was dialed, and with option
YA, would sggraté fart enough to lock up’
before relay BY operated.

19.14  Option U was added in Fig. 1 and
€ to delay closure of the tip and ring after
dialing to prevent a false flashing recall
signal when the called party snswered.

19.15 Option IY was added in ¥i$* 1to
prevent a pusping action betwsen the ncoming
selector and the tie trunk when the calling
party disconnected first.

19.16 Bption IP was added in Fig. 1 to
prevert shunting the SV relay 4in one cone
nected recorded telephone dictation trunk.

1917  The following options are added to
big. 1, 16, 17, C, b, or to provide for
modification or addition of features to one

C existing tie trunk cireuie.

19.18 Wiring option YD is added to Fig.
» C, 0, and G, superseding option 1Y to
(3) clear & pumping condition belween tie
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trunks when the called station answers and
(b) establish the pulsing path for an incom~

ing tie trunk celling party to disi through

the jack circuit, -

19.19 Wiring option YF s added to Fig.
C to prevent a Llockup condition when used
with the 6078 or &08& suwitchboard during

~attendant signaling, or when the attendant

changes cords during an established

connection,

19.20 Wiring option YH is added to Fig.
1 to clear a lockup and p iag condition  on
disconnect, when used with the
switchboard when the attendant disconnects.

19.21 Option YK is added to Fig. 1, 16,
and 17 to dimprove pulsing and reduce tran=~
sients during dialing. The D1 network capac~
itor is changed to 0.5 uF and capacitors C
and €1 are added 4n series with the shunt
path across the transformer to reducs inter—
§g§§§at clicks and pulse transients during

aling. ,

19.22 wWiring option YL s added as an
additional strapping option to the NC resis~

tor ¢f Fig. J to permit balance network

adiustment for loops Less than 1000 ohms,
when arranged for DX signaling.

19.23 The N capacitor is provided as YN
option to allow for proper balasnce network
adjustment; e, when DX ségnaiiﬁg leads are
connected on & simplex basis over a é~wire
network, the reactive impedance of the Lline
way require the removal of the N or N1
capacitor (refer to Notes 117 and 311).

19.24 Relays RA and TA are provided in
$§$. M for use with Fig. G when associated
S tf%baarés are arranged for flashing
recall.,

19.25 Option YR 1is added to the switch-
board applique circuit, Fig. C, D, and ¢
provide for audible ring tone to the trunk
when the distant station dials the operator.

19.26 BOption YT s added to fig. ¢ to

provide for tripping the automatic ring frca

the cord circuit on outgoing calls from the

switchboard and to provide dial tone to the
attendant when the incoming selector at the
dgistent end iz seized,

19.27 fOption Y¥ 45 added to Fig. € and ¢
to provide for use with the 60BA switchboard,

- 19.28 wWiring option YU is added to Fig.
1 to reduce the unguarded interval to the
switchboard on disconnect of a call originat=~
#0 by & local station.

19.29 Option YY 4s added to Fig. 16,
changing the value of the A capacitor to 1 uf
to improve return loss in  transmigsion and
reduce & pulse transivat towzrd the incoming
selector on disconnect.

S07A or G0BA

19.30 %iring sgtiaﬂ AR 18 added to Fig.
C to provide the busy lamp feature when used
with the 608& switchboard.

19.31 Bption XB is designated and is for
use with the 4~wire terminating set and pad
control circuit, SD-65789-01., Mption XC is

ed for use with the 24 V-4 telephone
repeater (a) tandem location when Fig. 1 is
furnished or (b) when provided at a terminal

location.

19.32 Wiring option XD is added to Fig,
J to provide higher wvoltage on lead £ to
permit proper operation of the 188 toll
testboard test circuit when testing the

Ctrunk.

19.33 BOption Y$S 4s added ta'$§g, 6 to
provide for two-jack operation to the 608A
switchboard. .

19.34 DOption IF 4s added to Fig. 6 to
provide sleeve ground through dicde § to the
talk jack to activate the cord circuit when
associated with the S56A switchboard,

19.35 Oprion XF is added to Fig. 1 to
eliminate false operation of the switchboard
Line lamp on outgsing station selected calls,
when the local tie trunk is arranged to route
incoming calls directly to the switchboard
(YA option) and the distant tie trunk is
connected to wquipment arranged to send back
immgdiate delay dial polarity on seizure.

19.36 ﬂirfa? option XG i3 added to Fig.
E and F to provide for sutomatic cut-through
of the ring side of the line when the trunk
is connected to a manual PBX at the distant

*

19.37 Fig. 18, 19, 20, 21, @, R, and §
and their associated options are provided as
new circuit figures and options, replacing
the Mfr Disc. and ASM Bnly figures and
options.

SECIION 11X - RECERENCE_DATA

- 1o WORKING LIMITS

1.01 The station pulsing and supervision
maximum conductor loop resistance  is 1500
ohms. .The minimum insulation resistance is
15,000 ohms. '

1.02 The trunk ?ﬁigéﬁg ang  supervigion
maximum_ conductor loop resistance is 5000
ohms. The minimum insulstion resistance <s
30,000 ohms.,

£ LUNCTIONAL DESIGNATIONS

'ﬁnng;
3. EUNCTIENS
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BUTGDING CALLS
3.01 uwhen thig cireuit s seized by &

selector or selector connector or when & cord
;g giuegeﬁ into the talking jack or disl
ack: .

(g} To ?raaﬂé the sleeve of the selector
multiple.

b} To gra&nﬁ the sleeves of the telking
jecks and THRU jacks, when provided.

e) To Light the busy Lamps or extinguish
the ié?i indicating igfgs. ou

(d)  To signal the PBX &t the distant keaﬁ
of the trunk.

{e) Te disconnect the incoming sgitcta?
from the trunk,

3.02 To repeat diasl puises to the signal-

ing circuit or to the distant PBYX.
3.03 To furnish 3 talk%nq'path.

3.0 To furnigh transmitter battery to
the celling station on dial selected calls.

.05 Yo provide answering supervision.

3,06 To hold
calling and called parties,

3.07 Yo remove the Ydle Line termination
when thig cireudt is seized.

3.08 To provide DX, E&M Lead, or sF types
of signaling,

3.09 To connect o @ é~wire termination
S9L Or & 24 V-4 terminal repeater, ‘

2.10 Yo short the transformer hybrid dup-
ing signaling.

3.11 To provide THRU jacks when useﬂzwith
8 d~wire circuit,

3.12 To provide pad control at tandem
locations, !

INCOMIRG CALLS

3.13 0 when this cireutt 4s selected at the
distant end:
8 To ground the sleeve of the selector

wultipls multiple,

the talking

by To g?ﬁﬁﬁﬁ the sleoeves of
'8 and THRU jacks, when provideg.

jac

(e} Yo §%§%f the busy lamps or extinguish
the idle indicating Lamps,

{4y 1o geize the incoming ~egister
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under joint control of the

(@) To correct and repeat the gial guisas
from the sigaai%ﬂg circuit of the
distant PBX to the neoming  selsctor,

) On & call to a station or to another
tie trunk, to repeat supervision from
t:; called party to the originating
’ & ]

3,14 Bn a call to the attendant:
(&) To Light the trunk lamps,
to the

b)Y To gravéds sudible ring tone
calling party.

fe) To release the incoming selector.

@ To retire the Line Lamps when the
: attendant answers the call.

(&) To furnish supervision to the origina~
ting end. o

() To Lock out the Lline Lamps,
attendant disconnects first.

(@) To permit the calling party to dial
through the cord circuit when a  con-
nection critable far this zgps of
operation has_been established y  the
attendant.  Through dialing of this
type cannot be done when Fig. 4 g
provided with vy option where the cord
circuits  have been sodified per ES~
65440~01 (rated Special for the appli-
cation of asutomatic flashing recall).
Keither can thrc§g§ disling of this
tgfe be accomplished when inband gig-
naling facilities are used regardless
of the type of switchboard 4n yee,

3.15 To hold under gcint control of the
calling and called parties.

3.16 To
circuit test

if  the

rovide means for making the
WSy at bott ends of the trunk.

3.17 Yo provide mewns for making percent
hfeai_iests of the pulsing features of the
circuit.

3.18 To provide for the operation of an
all-trunks~busy register, .

3.19 To provide & balance for an 4880~
géag;f telephone repeater while the tie trunk _
3% % 8.

s CONNECTING CIRCUITS

4.07 When this circuit s Llisted on &
keysheet, the connecting information therson
is to be foliowed. : -

(8)  First Selector Cirpuit - SD-66359-01
(eypical).

by  Selector Connector Circuit -
S0-65721-01.




ie)

inssaia? Selector ~ SD-66360-01

Atypical). :

{d) ineeuiﬁ? Connector = 5D~66049-01
{typicall).

(e) Cord Circuit - S0~661%8-01 (typical).

(f} Type B CX Signaling Circuit - SD-
9%&#&«0% Ceypical), ‘

{(g) Night Alarm Circuit =~ $D~66653-01
{typical). )

{(h)  Buzzer Circuit - 50-66914-01
(typicald.

(4) Traffic Register Circuit = $D=65774-01
{typicall).

{3y 24 vy-4 Telephone Repester Circuit -
$0~97047~01. .

(k3 Pulsing Test Set Circuit = SD-31481-01
(typical) .,

(13 Pulge Repeating Test Circuit = $h-
31667-01 (typical. ’

(m) Tie Trunk Circuit at Distant PBY -
LD~65718~01 (typical).

(n) ldle Trunk Indicating Circuit - §D-
66657-01 (typical). ’ ;

) W1 Carrier Application Schematic -
$0-95121~01 (typical). )

{p) Signaling 26400~ or 2600-Cycle Single-
?rega&nsy Signaling Circuit -
50-56292-01.

gy Simplex Stgnald Circuit -
50=-95051-01, " ,

(r) Repeating Coil Circuit - §D=95492-01.

{8} Power Supply for AC Idle~ and Busy~
Line Indicating Lamps = SD=-B0770-01.

{(t) Line, Link, and Marker C(ircuits =
$0-65741-01, ’

(u) 4~Wire Terminating Set and Pad  Control
Circuit - SD~65789-01. :

(vl G~Wire Terminating Circuit -
5D=97138~01. :

(w) 7574 Auxiliary Tie Trunk Circuit -
S0-66765-01, - -

{2} Tie Trunk Access Circuit -
SD=-1E0%4-01. k

{y} Tie Trunk  Access  Circuit -
50-1£052~01. B ,

{z) Tie Trunk Apcess Cirguit -
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5p~1E053-01.

(aad Sigﬁ;i%ﬁg?§§?§§§éhéifty of V4 Repeat~

er = §D=

(ab) No. 608D Cord Circuit = §D=67034~01.
Cac) HWo. 608D Auxiliary Signal, Fuse
Alarm,

Battery (ut~off, and Miscel~
laneous Circuit - Sp-67059-01.

No. GOBA, 6088, or 6080 AC Lamp
Relay Circuit = SD=66774-01.

(ad)

(ae) BOOA ' Auxiliary Trunk Circuit -

No., B
$D~1E027-01.
{(af) Rotar
_ 5p-30
{ag? No.

{ah)  No.
Fuse Alarm, Pattery Cut-off, and Mis-
cellaneous Circuit = SD~64722-01.

Eug} Trunk  Switch Circuit -

608A Cord Circuit - SD~64720-01.

(ai) No. 6088 Cord Circuit - $D-65832-01.
(aj) No. 608D Centrex Cord Circuit =~
SD~67035-01. - :

5. ANUEACTURING TESTING REQUIREMENTS

5.017 This circuit shall be
meeting the requirements
circuit  description
Reguirements table,

capable of
specified 1in this
and in the (ircuit

SECTION. IV = REASONS FOR REISSUE
A.._Changed and Added Functions

A.1 Fiq.
sdded to eliminate a false pulse condition
when this trunk Js extended to a No, S
crossbar central offire and a pumping condi-
tion on answer supervision when this trunk is
used with non-Bel. System carrier facilities.

A2 BOption UY has been added to allow
Fig. 22 to function with a2 suitchbosrd,
Option UZ has been added to allow Fig. 22 to
function when a switchboard is not provided.

. Ba._Changes_in_ Apparstus

B.1 Added_(in Fig. 22)
CA Relay, 1/2 AK30
 RVA Relay, 1/2 AK30
X Relay, 1/2 AK3S
- MSK Relay, 1/2 AK35
W Relay, 1/2 AXé
Z Relay, 1/2 Aké
MSK1 Resistor, %%8§
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60BA and 608B Auxiliary Signal=

22 and option UX have been
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MSK2 Resistor, 18&W

CX Resistor, x§*25289; L3, 25 uf
MSK Capacitor, K$-16390, L1, 25 uf
X Diode, 446F '

CX1 diode, 446F

CX2 Diode, 446F

Re..Rescription of Changes

b.1 Bption UW has been designated in Fig.
8 and rated Standard.

0.2 Option UX has been added in ?f?, 18
and rated ABM Only to allow Fig. 8 to
function with Fig. 22 which has been added
and rated AEM Only. Whsn Fig. 22 and option
UX are provided option UW shall be removed.

0.3 @Bption UY has been added and rated
AZH Bnly to sliow Fig. 22 to function with a
switchboard,

D.4 Bption TA has been designated and
rated Standard. Yhen option UY 48 used
option TA shall be removed.

§!§
ASM Only to allow Fig. 22 to function when a
switchboard is not provided.

0.6 Fig. 22 is added to furnish appars~
tus and wiring to eliminate a false pulsge

condition and a pumping condition under the
following conditions:

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 3222-GRJ-FKB

Bption UZ has  been added and rated

&

(a)

(b3}

When a tandem call 4s extended to &
No. 5 crossbar central office via a

round start central office trunk, a
alse pulse may be generated toward
the central office when the trunk cuts
through to the central office regis=
ter. The false pulse s due to an
inductive open during the charge time
of the A dinductor. This inductive
open has been eliminated by the addi-
tion of the CX resistor across the A&
inductor_ under control of the [ 4
relay. To insure that the CX resistor
remains across the A dinductor until
the central office register is
attached, the W~Z counting relays are
furnished in Fig. 22 to count the
central office access code and the
first digit dialed into the ceatral
office register.

A pusping condition may occur on  tan~
dem connections when the called end
returns answer supervision. At the
tandem point the A relay in the outgo~
ing trunk may be momentarily released
ugan operation of the RV relay due to
the A inductor in the incoming trunk.
The MSK reiay is provided to maintain
battery on "the M lead or the DX
circuit during the momentary release
of the A relay. When the MSK relsy is
used the C(A-CX relay combination in
Fig., 22 must be conrected to provide
@ Lotk path for the MSK relay. The
MSK relay must be locked out of the
circuit  during dialing to prevent
interference with dial pulsing.




