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SECTION I - GENERAL DESCRIPTION 

1 .. PURPOSE OF CIRCUIT 

1.01 This·trunk circuit is used to provide 
.2-way traffic between offices. It 

utilizes either dial pulsing or multifre­
·-:--.. quency pulsing in either direction and E 
• ) · and M lead supervision. 

.. ,~:·• 

2, GENERAL DESCRIPTION OF OPERATION 

n4·c·oMING CALL - SEIZURE 

2.01 The off-hook seizure supervision from 
the trunk in the distant office causes 

the E relay to operate· which causes .a start 
\ signal· to be sent to the incoming register 
/ link. tr a. · registi:ir is available, · the link 

switch operates to.attach a register to the 
trunk •. With the link closed· various control 
and pulsing leads are cut through to the 
register.. · 

2;02 ·At the ·same time the trunk made the 
link start, it also sent off-hook 

stop~dial supervision to the ori~inating 
office~ The signal is sent via the E and M 
signaling circuit and forms the first part 
of the wink signal which tells the outgoing 
sender to start outpulsing. The attached 
incoming register causes the trun~ to change 
the off-hook supervision to on-hook super­
vision which completes the wink signal and 
causes the outgoing sender to MF outpulse 
the digits registered in it. The MF pulses 
are sent to the trunk over the tip and ring 
circuit and are cut-through to the register. 

MARKER OPERATION ~ INCOMING CALLS · 

2.03 When pulsing is completed, the incom-
ing register operates relay CT in the 

trunk and summons a marker. The marker 
operates relay LF over lead F via the regis­
ter link. Relay .LF causes the trunk link 
frame to function and provides marker access 
to the trunk via the trunk.link frame. 
Leads R2, R3, RC, and TPR are connected to 
the·marker and are used in setting up the 
ringing connection. After performing tests 
on the called line and on ringing the connec­
tion, the marker releasei relay LF and ring­
ing is begun on the called line. 

ANSWER AND DISCONNECT - INCOMING CALLS 

2.04 When the'called·cu~tomer ~nswers, 
ringing is tripped and a. talking path 

established. A signal that the call has been· 
answered is returned to the originating end. 
When both parties disconnect~at the.end of 
conversation the tr..unk return·s to normal. 
However, should the callect·customer fail to 
disconnect after the calling customer has 
·done so, a time-out feature will function to 
release the connection and restore the cir­
cuit to normal in a minimum of 13 seconds. 
Reselection of the trunk during the timing 
intervai is possible •. When this .happens .. 
the timirig is stopped and the previous called 
customers line is rileased. · 

2.05 The timing circuit.also functions when. 
the called customer discohnects. before 

the calling customer. At the end of the . 
timing interval, the resulting time-out will 
cause the release of the called customers 
line and the trunk will await· the calling · 
custome~s disconnect or timed ~elease before 
returning to normal. · 

OUTGOING CALLS - SEIZURE 

2.06 When the marker determines that an 
outgoing trunk is required, it s'eiects 

an .idle trunk lirik frame, an idle trunk on 
that frame-associated with the desired route, 
and a sender. The marker completes certain 
tests then conn~cts the trunk to the calling 
customer. 

2.07 After the marker disconnects, the 
sender.MF outpulses the dialed digits 

and if required for ANI purposes it will 
outpulse .the calling number. The attached 
sender causes the trunk to split the tip 
and ring from the calling customers line 
but the MF pulses are connected through the 
trunk to the tip·and ring to the distant 
office. The sender disconnects when ou~~­
pulsing is complete. 

ANSWER AND DISCONHEC'f - OUTGOING CALLS 

2.08 When the called customer.answers, 
off-hook supervision is returned to 

the trunk which remains in a state prepared 
for disconnect. The calling customer dis­
connecting first causes the trunk to release 

SEC'1'ION I 
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the channel through the No •. 3 office, to 
send off-hook supervision·to the distant 
office, and then.to return to normal after a 
~imed intervql. The called customer discon­
necting followed by the local customer will 
re$ul;t :iqi;he trunk returning to·idle in the 
same. fashion, If the local customer does not 
disconnect, the trunk time-out feature will 
function.to release the local customers line 
and'restore .the trunk to normal. 

ABANDONED CA:YL 

2.09 ·The.trunk i$ arranged to release if the 
local customer abandon~ the call at any 

t;tme after the marker disconnects~ If the·. 
sender is attached .the trunk delays the ·start 
of tlie coverup tim;tng prior to release until 
the sender releases. 

OVERFLOW 

2· .10 .If ·durin~ an 9htgoing call the sender 
is ,not 'able to complete its.functions, 

it s~ts the trunk :l.n. the overflow state and · 
releases. The trunk causes overflow tone to 
be returned.to the calling customer and 
qWait~ the customers disconnect before re~ 
turning to normal. 

lECTION I 
>age 2 
~ Pages 

SIMULTANEOUS SEIZURE 

2.11 A simultaneous seizure occurs ~hen the 
distant office sends an o;t'f-hoolc seizure 

to this ·trunk at.the same time ft has be~n. 
seized by the marker for an outgoing,call. 
The trµpk causes· the local qutgoing senaer 
to time-out and s~nd. overflow tone.to the 
local ballirig customer riauslgg tne rilistomer 
to hang up. The ·trunk, whicih h~s sustained 
stop pul.sing off-hook superv;tsion. to tne 
distant office s~naer, nowcsends i sta~t 
signal to the incomfog register +ink. 4nd. . .· 
When a register is attached-, the wink st~rt 
pulsing sigbal is sent allowing the di$tant 
i.iender to. outpu.l!;ie it·s $tored digi.ts, 

MAKE-BUSY AND_ T~ST CALLS . 

2 .12 A jack ·for e·ach trunk;. is. provided at 
the test frame for· making tne _tr4~k· 

busy. ~If the trunk is· in us~·~hen:th~ · 
make-busy plug :is inserted 1 .the. can· ~f3. ?1ot · 
~ffected; however~ at· the end ·c:if. the oall 
the. tr1,1nk will be made b4SY .inune<;lbtely.~ 
Two .Jacks per trunk permit simpli;! tes'ts to· 
be made, One is br.idged ·across the tip and 
:ring Circuit; the other is cut into the E 
anq M signaling leads . For more. detailed 
testing the circuit is able to acc~pt test 
calls initiated through ,the inaI'ker .. · 

(----. ..J 
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SECTION II - DETAILED DESCRIPTION 

1. INTEROFFICE SIGNALING 

1.01 This circuit uses ~ and M signaling to 
send and re6eive the supervisory signals 

necessary between offices. Relay E is oper­
ated over lead E by off-hook supervision from 
the distant office· and released by on-hook 
supervision. Low-resistance battery is con..:. 
nected to lead M to signal off..:.hook supervi­
sion to the distant office and ground is con­
nected to.the M lead to send on-hook. 

2, .INCOMING CALLS 

INCOMING LOCALLY COMPLETED CALLS - SCl 

A. Trunk Seizure 

2.01 Relay E'is operated by off-hook seizure 
supervision from the originating office. 

Relay E operated: · 

(a) Partfa11y clb'ses resistance battery to 
the ST lead to the incoming register 

link. 

(b) Changes the polarity on the tip and 
. ring-leads which will later be cut-
through to the incoming register to off-hook 
supervision. 

(c) Partially closes a p~th from ground to 
t.he .coil of the SA relay. 

( d) Remove·s ground from tbe FT lead to the 
trunk switch circuit so that the trunk 

appears busy. 

(e) Opens the TF lead and the TT and TG. 
loop leads from the trunk switch cir­

cuit. to prevent the marker from seizing the 
trunk for an outgoing call. 

(f) Disables the TMB timer. 

(g) Operates the El and IN relays. 

2.02 The operation of relay El. 

(a) Transfers an operating path of the RL 
thermal.relay. · 

(b) Opens a TMA timer control path. 

(c) Partially closes the B lead. 

2. 03 The. operatiop of relay D:l: 

(a) Partiallj oloses rdsi~tance battery 
on the ST lead. 

(b) Op.erates the SA re la~/ 

(c) Partially closes the RC relay lock 
path. 

{d) Transfers a TMA timer control path .. 

(e) Operates the BSY relay. 

(f) Changes the .TMB timing from 750 to: 
· . 920 milli~econds to ~60 to~545 milli~ 
seconds. · · · · · · ·. · · · 

_(g) Opens an S lead holding path. 

(h) Partiallt cl6ses ~he d~-~ri~ C3 lead~. 

2.04 The operation of relay SA:.· 

(a) Transfers resistance battery to• the M 
lead as the.off-hook stop dial wink 

signal t& the distant senderr 

(b) Transfers an operating path of the GL 
relay. 

(c) 
·. 

Transf.ers. an operating path of the RL 
. thermal relay • 

(d) _Provides a control ground . for the TMB 
timer. 

(e).Transfers a TMA timer control ground 
and partially closes a locking path 

of the MRP relay. · 

2.05 The operation of relay BSY: 

(a) Opens the FT ~nd TF leads. 

(b) Opens the TT. and TG lead loop. 

{c >. Co"nnec_ts the G relay to the TMB timer. 

(d) ·Provides its -own locking ground. 

(e) Completes the.path from resistance 
battery tq the ST lead to the in­

coming re·gister link as a request that 
a register be attached to the ~runk. 

SECTION II 
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B, In~Oipihg Regis~er Attacped 

2,06 The attached incoming r~gister operate, 
. the CO :relilY in the trunk .. 'l'he operated 
QO relay splits the tip a·nd ring ·circuit 
through the trunk and transfers th~: end which 

.comes from the distant offtde into the incom­
;tng register.. When the. regiater :t,s ~eaqy to 
receive·digit~, it applies off-hook supervi­
sion· to the tip and ring: which-c{luse~ the . 
RSS fel~y to qperate. The RSS operated opens 
the path to· the SAr~lay which.releases chang­
ing the supervisiori ori _the E and ' iignaling 
circuit. from 9ff,,,.hook tq on.,.paok. · .. '+'his change 
in supervi~iqn completes the wink start-dial· 
signal to· the .. distant 'sender causing it to MF 
outp4lse the qigits registerf=ld in it. The MF 
pulses are received by the· incoming register 
over _the tip and ring circuit.· · 

C. Abandoned Call During Pulsin_15. 

?.07 Snould the calling c~stomer ab~ndon the 
call whi~e tb~ distaht s$pd~r is out-

. pu+sing 1 .thl'l 11ei;iulting; on"'-hook supervis:j.on 
rec¢ived by·the-trun~aauses th~ E!rel•y to. 
release .. The E relay'rel~ased releases relay 
El,. ana·a1so causes the incoming register to 
release by changing the supervision on the 
tip and r:l,ng to. that circuit _to on-hoo~. · 
AJ,.so the TM:[3 t:Lme del~y. control circu·it · is 
enabled. and ·aftt?r tpe ·¢over up interval· it. 
t::t.rnes out· ap.d operate~' the· G relay .. The G 
operated releas~s the IN relay~ ~he regis­
ter releases releasing the CO r~l&y. With 
G o·perated and CO releas·ed, l3SY rele~ses and 
the. trunk return13 to. no;r>mal when a r·elease::i. 

Pu1-sing Completed . . . 

2.08 When pulsing is completed, the register 
grq4nds the CT lead operating re1aY CT. 

The· operation of relay CT: 

(a) Locks relay CO operat~d. 

(b) Transfers the SA relay operating path. 

SECTION II 
Page 2 

(c) Removes a control ground frQm the TMA 
-timer, 

(d) :Removes shunts Trom· ·the T and· R ¢9-Pi:l.ci-:: 
.tors. .. 

( e) .Transfers the ".r. and R leaqs .from· the 
incomirig ~egister back to-lhis.c}rcuit. 

( f_) Cloa13& _a locking path. for the. D~ rela_Y T 

The-CT ~elaY l~cks op~~ated.tq i~s 6 •ak~­
contact· under control of th~ 5 make~contact, 
of the· IN rel~y. The i'eg:l,ste:r check~ fo-r ... · .. 
the appearance of the QT relay_.locking groun4 
on. lead CT. Absence of the grounq indicates 
an. abandon call to the register.. · · · · · . 

E. · Marker bperation 
I 

2.09 At the .time that tpe ·1ncoriting regiatel:' 
. -_operated tli_e: CT rel~y in the ·truqk,. it 

l;>id for a marker. !.I'he marker operates. the 
· I,.F;. relay in the trunk. via. the register 111'\k 
· c_ircu1t. Batt_ery appear:l,ng on. lead }li op~ . 

· .. erates· the LF reJ,ay. ·. ,'l'he operiation of re],ay 
LF: - . . ·. . 

(a) Transfers ~he S i~ad f~prit t~1s c~rc~it 
to the SL lead. • . . . · ·· 

(b} Opens the PU relay operate path.·. 

. (c} G_rounds t~!'l JC( read_ and the!_ SW. leac;l 1 

(d) Transfers 'the. ·.T ·arid R ie:;i:d1{ from thi's 
circuit.to the-Tl and_Rl leads, _re-

_- spectively .. ' · · ·· · 

(e) Connects the R2 relay to the R2 rela;v_. 

(f) .. oonnects the.· R3 relay to the R3 lead. 

(g) Connects the 'rPR relay to tne 'l'J:'l:1 lead. 

(h) Connects the RC relay t.o the RC leaa, 

<) 
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(i) O~e~s the RC rel~y lbck path and par- · 
tially grounds the RA lead. 

(j) Operates the. DS relay. 
. . 

2;10 The operatibn of ~el~y DS; 

(a) Locks under.control of the CT relay. 

· ( b) · G~ounds the' TTl :1ead .•. 

(c) Parti~lly c~os~~·a. ground path en the 
S lead. · 

2 .11 The. ~ark~r set~ up· th~ conne.ctfori .from 
this tru11k "t{).,· th.e: ,cal.led, line arid. op..: 

erates the RC relay: and .also operates .. the 
R2, R3, and .TPRreJ,ays .. 1f they a.re required. . . . . . . . . . . 

2.12. The operat:i.on.:~f'r~lay R~ and/or R3: 

(a) Close their 'O:l'.Jn. lock p~th. 
·. ~-:. .• . .. . 

(b) Set.lip the :required ringing code. 

( ci) Delay tM · operatibn of .. the PU relay . 
uiitil the PU iead :i.s 'grounded if 

required. · · 

2.13 The operation of relay TPR:. 
. . 

(a)' Reverses the ringing and grourid applied 
to the·R and T ieads. · 

(b) Closes its own lock path. 

2.14 The Operation of.relay RC: 

(a) Transfers a CH relay ground.from the RL 
thermal relayto itself. 

(b) Transfers the T and R leads to the 
ringing circuit. 

(c) Provides a locking g~ourtd·f6r the R2, 
R3, and TPR relays. : 

(d) Ground~ the RA lead. 

(e) Closes a ground for later use by the 
s lead. 

(f) Partially closes an operating ground 
path and a locking path for the PU 

relay. 

F. Ringing the Called Customer 
·. . . ' . ·. 

2.15 When the marke~ is completed it re-
leases th~ LF relay. · 

2. i6 The release. of relay LF operates t·he 
· PU relay directly or after the PU 

lead is grounded as required. 

2.17 The-0peration of relay PU: 

(a) Applies ringing to the line .. 

(b) Clo.sea the Cl ringing lead. 

(c) Transfers to its locking circuit in 
place of its operating circuit. 

G. Answer 

2,18 When the call is answered, the RT re­
lay will operate over the .line loop. 

2.19 The operation of relay RT releases the 
RC relay, 

2,20 The release.of rela~ RC releases the 
RT a,nd.·PU.r.elays and also R2, R3, and 

· TP~ relays if they are operated. It also 
connects the calling customer to the called 
customer .. · · · 

. . . 
2.21 When the tip and ring leads are cut 

through; tne.S relay coils are bridged 
a.cross them thus .supplying transmitter bat­
tery and ground to. the called line and 
causirig ~elay S to opera~e. 

SECTION II 
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2w22 ·The operation of relay S: 

(Q) Operat~s the SA relay. 

(b) Partialiy closes a lo~k path for the 
Sl relay. 

2,23 The operii,tfon of relay SA_: 

(a) See 2io~. 

(o) Activates the TMA timeryihi9h operates 
the OH relay; · · 

2.~4 rhe oper~tion.of n.elay CH: 

·(a) T;il,n~fers a· ground fro~ the .MRP relay 
lpcking·p~th to thp,- RL thermal.relay 

lqckins patn-.· . · 

(~).Op~ns the TF lead. 

(c) opens tbe s le~d grou~ding path. 

(d) Replaces diiect'ground with message 
registen. .Pot.ent;.18.1 on :the s lead 

wl;)ep t):le ~RP.relay i~ also·operated, 

(e)_ Ground~ the A lead. 

2.25. The t!runk:fs,now ih th~ talking. state. 
... . ·.-. 

LINE-BUSY .OR ;FAILURE TO MATCH - SC2 
I .. I • ) 

3~01 ir th~ c~lled line ~s busy, the.marke~ 
. sets up the channel from this trunk to 

50-IPM 11n13-bus:,r tone or 120;.;.IPM overflow 
;one. if ·.a ·channel is. not .availa:J;>le tq com­
)lete the ca~_l. 

•. 02 When t~e marker is completed, it re­
leases the LF rt=lay which c_onnects 

:he ton~ .to the calling line. 

1.03 When the calling .customer han~s up, 
the E and El relays·release. 

ECTION II. 
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.3°.05 

The release of E relay acttvates tne 
TMB timer which operates tqe· G relay, 

The ciperation:of rela~ G: 

(~) Opens the ST l~ad. 

(b) Opens a BSY relay ope~ating and iock 
path. 

(c) Releases the IN relay. 

3.06 The release of relay IN reieases the 
·CT relay. 

. 3,07· The release of relay C~ releases the 
. . ·co relay and the tone.channel and also 
ttie D$ relay. · : 

3.08 The release of relay CO releas~s the· 
BSY relay. 

3.09 The release of relay BSY releases the 
G relay restoring the trunk to.· it.s 

idle state. 

· ·4, . INCOMING C.Ji.LL - CALLING CUSTOMER DIS­
CONNECTS FIRST- SC3 

4.01 When the calling customer disoorm~cts 
first, relay E releases. . 

4:02 The release-of relaj E~ 

(a} Releases the El relay. 

(b) Activates the TMB timer which operat.es 
the G relay .. 

4~03 The operation of relay Q: 

(a--) Opens the ST lead. 

(b) Opens a BSY relay operating ~nd lo6k 
path. 

(c) Releasea the IN relay~· 

A 
l;;!J 

CJ 
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4.04 The release of relay IN releases the CT 
relay. 

·~.05. The release of relay· CT: 

(a) Releases the CO relay. 

(b) Releases the DS relay. 

(c) Releases the S relay. 

4.06 The release of.relay DS releases the 
channel and drops the· called line to 

line lockout. 

·4.07 

4.08 

The release of .relay S releases the 
SA relay. 

The release of relay SA: 

(a) G~ounds the ~ lead as an on~hook super­
vision signal to the originating office. 

16) Releases the CH.relay. 

4.09 The release of relay CO releases the 
BSY relay. 

4.10 The release bf relay BSY releases the 
G ~elay restori~g the trunk to its 

idle state. · · 

4 .11 The called line will return t·o its idle 
state when the called customer hangs up. 

5, INCOMING· CALLS - CALLED CUSTOMER DIS­
CONNECTS FIRST ~ sc4 

5.01 When the called customer disconnects, 
relays s and SA release. · 

5.02 The release of the SA relay: 

(a) Grounds the M lead .as an on-hook super..: 
vision signal to the originating office. 

. (b) Starts the RL thermal relay timing. 

5,03 If the calling customer hangs up before 
the RL thermal relay operates, the E 

relay releases. 

5.04 The release of relay E: 

(a) Activates the TMB timer which operates 
the G relay. 

(b) Releases relay El which deactivates the 
RL thermal relay timin.g. 

5~05 The operation of relay G! 

(a) Opens the ST lead: 

(b) Opens the BSY relay ope~ating and lock 
path. 

(c) Releases the IN relay. 

5,06 The release of the IN relay releases 
the CT relay. 

5°07 The .release of relay CT: 

(a) Releases-the co relay. 

(b) Releases the CH ;relay. 

(c) Releases the DS relay. 

5.08 The release of relay OS, releases the 
channel connecting the trunk to the 

line .. 

5,09 The release of relay CO releases the 
BSY relay. 

5.10 The release of relay BSY releases the 
G relay restoring the t~unk to its 

idle state. 

5.11 If the RL thermal relay operates be-. 
fore the calling customer hangs up, 

it will operate the RC relay. 

5.12 The operation 

(a) See 2.14. 

(b) Releases the 

(c) Releases the 
trunk to the 

of relay RC: 

RL thermal relay. 

channel Cionnecting the 
called line. 

SECTION II 
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5.13 When the calling ~ustOmqr hangs up ~r 
is timed released; the E relay releases. 

5.14 ' The reiease of relay. E: 

(a) Releases the El relay. 

(b) Activates the TMB timerwhich operates 
the G relay. 

5,15 The operation.of relay G: 

·. (a) Opens the ST lead. 

·(b) Opens the BSY relay.opyrati~g and lock 
path. 

(c) Releases the I~ relayA 

5~16- The release o'f re:).ay I~: 

(.a) Releases relay RC. 

(b) Releases relay. CT. 

5.17 · The release O·f relay CTI. 

(a) Releases the co . rela;v. · 

{q) Releases the CH relay. 

~c) Releases the DS relay. 

5.1.8 · The release of. relay CO rel.~ases 
BSY relay. 

the 

5, 19 The release of r.elay J;lSY ne;I.eases the 
G rela~ restoring the trunk to its 

.idle state. 

6. OUTGOING CALL. - .SC5 

6;01 When the marker selects this trunk for 
an outgoing call, it operates the F 

relay. · 

6.02 The operation of relay F: 

(a) C6~nects resistance battery to the M 
lead. of the sigijaling circuit :as 

9ff-hook·seizure supervi&ion·t0 th~ distant 
office. 

SECTION II 
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. (b) Op.ens the CH relay operating path. 

{c) Operates the SG relay. 

(d) Grounds the VG lead. 

(e) Operates the Sl relay. 

(f) Opens the F lead. and operat·es the LF 
relay. 

(g) Locks itslef to the TF lead. 

Ch) Operates the MRP relay. 

(i} Connects the SS lead to the SSB lead, 

(j} Partially grounds the TMB time con­
trol lead. 

(k} Operates the TPC relay if the calling 
customer is the tip party on a 

2-party· line. 

(R) Opens the DS relay operating path. 

· 6,03 The operation of relay LF! 

(.a) Transfers· the s· lead from this cir-
cuit t6 the SL lead.· 

(b) Opens the PU relay operate path. 

{c) Grounds the JC.lead and the SW lead. 

(d) Transfers .the T·and R leads from this 
circuit to the Tl and Rl leads, re­

spectively. · 

(e) Connects the R2 relay to the R2 lead. 

(f} Connects the R3 relay to the R3 lead. 

(g) Connects the TPR relay to the. TPR lead. 

(h) Connects th.e RC relay to the RC lead. 

. ( i} Opens the RC ·relay lock path and par-
t±allY. grounds the RA lead. 

0 . 

() 
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6.04 The operation of relay Sl: 

(a) Provides a ground for later use on the 
· S lead. 

(b) ·Bypasses the CT relay contacts on the 
R lead. 

(c) Closes its own lock path. 

(d) Transfers a TMA timer c.ontrol path. 

(e) Partially connects ground to the B 
lead. 

6:05 The operation of relay MRP: 

(a) Pa;r>tially closes the MRS-RP lead. 

.(b) Replaces direct ground with message 
register potential on the s lead when 

the CH relay is also operated. 

. · (c) Opens the F. relay operating path. 

.(d) Partially closes its own locking path. 

6,06 The operation of relay TPC: 

(a) Replaces MRS-RP with MRS-TP message 
register potential. · 

(b) Partially closes its own locking path. 

6.07 The operation of relay SG: 

(a) Provides locking ground for the TPC 
relay. · · 

(b} Transfers.a·TMB timer control path. 

· (c) Opens the IN relay operate path. 

(d) .·Operates. the BSY relay which provides 
a locking path f6r the BSY relay and 

the SG relay. 

6.08 The operation of relay BSY: 

(a} See 2. 05 .. 
·' 

6.09 The 'marker associates an outgoing sender 
with this truhk via the ou~going .sender 

link circuit. 

.... ·· 

6.10 The outgoing sender applies ground 
over l~ad b to operat~ the D relay. 

6.11 The operation of relay D: 

(a) Transfers the T and R.leads from this 
circuit to the outgoing sender. 

(b) Grounds the AB lead. 

(c) Transfers the s·1ead from the AB lead 
to the SI; lead wh.eh LF relay is not 

operated. · 

(d) Connects resistarice battery to the M 
lead :of the sig.naling circuit as . 

off-hook seiZuresupervision to the distant 
office. · 

(e) Grounds the TMB timer control lead. 

(f) Opens the El relay operating path • 

(g) Partially closes.the GL relay operating 
path. 

6.12 Before the mark~r rel~ases,-1t causes 
the sender to close a loop between the 

T and R leads from the. trunk •. The closure . 
operates relay RSS. Wnen· the D relay first 
operated, the E relay was released as a re­
sult of on-hook supervision received from 
the distant office. As soon as~ ~e~ister 
is attached to the trunk at the distant 
office, the supervision is cha.nged to 
off-hook operating the E relay .. · The E re­
lay operated transfers the supe~'\Tision to 
the sender, to off-hook as the first ~art 
of the wink start-dial signal. The distant 
register changes the supervision to on-hook 
to complete the wink start-dial signal and 
the E relay releasing repeats that signal 
to the sender. 

6.13 After relay RSS operates ~nd the 
marker has se.t up the channel between 

this trunk and the calling line, it releases 
relay F and. then relea1;Jes its'e11·. 

SECTION II 
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6,14 

~.L 15 

6.l6 

The release of relay ~ releases the 
LF J;>ela.y. 

The releasp pf l;'elay ~F ope;rates the 
S ~elay ~ver p~e lin~ loop. 

The pp.erat ion of :relay S: 

(a) Close• 1 locking ~ath_ for the Sl relay 
~h1ch _is a slow~release •. 

' . 
(b) Op~~ates.t~~· $A retay, 

6;17 Th~ operaticin oi ~elay SA: 

(~) See.2;04, . . ' . 

(i .18 .. J;f the p\i~go;i.ng pen,dep ia unable to 
, pulse the digit~~ it .,111 perform its 

reorc'iE)r fun.ction which r.erjlo:lres gr<;'lund from 
the S. leaq, relE1asing the charm~l .. petween . 
th;ts· t~~nk and tbe callins fipe. When the 
sertder rele~ses ~t rel,ases the RSS relay. 

6.;i.9 Thl\l l'elease of·the chann~l: 

(a) Dr6ps the ~alling 11n, to lipe ~Q~kout, 

(b' Re+eases the S :rel~Y• 

9 ;40 .· Tpe release o.f relay s releases the SA 
and s+ re].ays. 

6.21· Th$ release of relay SA releases relay 
·tl)RP. · ·. 

6. 22 T~El ri~lease of I'elay · . .Sl rem;ves ground 
f:t'om·the AB lead, wh~ch causes the 

outgoing sender to rel~ase the D relay. 

6.23 The release of relay a:· 

(a) $ends a.n on"'!hook s!gn~l to the distant 
o:ff;l.ce over·the M lead. 

(b) Activates the TMB time~ ~perating the 
G relay •.. 

6.24 The ope~atiori of rql~y G: 

(a.) Opens the ST leads. 

~b) Rj!)l~alH~S the. SG and BSY l"elays, 

·~EC~IQN ·n 
.. fage. 8 

6,25 The r~lease of,relay SQ: 

(a) Transfers a TM$ timer contrb;I.· iead •. 

· (b>° ~eleases the TPC reiay if it had·op~ 
-·~rated. · 

6,~6 The r~lease of relay BSY rerease~ the 
G relay; restol:'ing tn.e trunk to its 

idle ::;:t;ate. 

~'.~7 ~he·calling lirie will return to its 
_:i,dle state when ,the cal:J.ing customer 

. nansl? ·up. 

6, 28· If the outgoing· sender·· 1s e,b11!l' . .to . 
. .. ·. . ·pul.se the digits, . it :w-111 dq so using· .. /'\ 

~11:JQ~r dial pulsing or multifrequ~qcy puls:ln~ . t. .. _j 
.as . required. . . . · · . · . 

6. Z9 · t;Jpon completion of outpul·sing ·the. 
outgoing sendep,will. release.the-~ ~ 

r~Jay.and then l:'elease itself. ~ · . 

\) t. 30. The release . of rel&Y D will connect· 
the.trunk to th& line.· · ·. · · 

6. 31 · When the outgoing. sender'. releases.· :tt 
·.opens the loop between the 'T and R 

leads i~hich releases the RSS relay. 

6.3~ The terminating office wiil connect 
this trunk·to line-busy tone if the 

oalled~line is busj, ~o overfloi ton~ if· a 
channei is not available, or to the called 
line .if it is' idle and·a channe+ is ava~1::.. 
able~ In the latter oase, the ter~inating 
<?ffi9'e wil:J. ring the called l;lne •· . 

6,33 If the calling cust6mer hangs up due 
to line-busy, overflow Qil no answer, 

the S re;tay will relea~e. 

6, 34 The release' Gf ,relay S releases t.he 
·sA and the Sl relay. 

6,35 The release of relaY Slr 

(,~)Removes ground from the Aa lea.d·to 
the sender indicating to-it that the 

cf:l,P is abancionea· ~nq causipg it to start 
:r~leasirig. 
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( b) Removes' ground from tl:)e S lead which 
releases the channel between this tr.unk 

and the calling line. 

6.36 The release of·re.lay SA: 

(a) Releases the MRP relay. 

(b) Grounds the M lead ~~ an on-hoo~ super­
vision signal.to the distant office. 

(c) Activates the TMB timer operating.the 
G relay. 

6.37 The operation of relay G: 

(a) Opens tne ST lead. 

(b) Releases the SG and BSY relays. 

6.3B The ~elease.of rela~·SG releases the 
.TPC relay·if it is operated. 

6.39 The releaae -0f relay BSY releases the 
G r~lay, restoring'the trunk,to its 

idle state. 

6.40 When the -called customer. answers, the 
E relay operates fro~ the answer super­

vision returned by the distant office. 

6.41 The operation of Erelay operates relay 
El. 

6.42 The operation of relay El: 

(a) Transfers an operating path. of the RL 
thermai relay. 

(b) Activates the TMA timer operatin~ the 
CH relay. 

( c) Partially closes· the B lead. 

6.43 The operation of relay CH: 

(a) See 2.24. 

6.4.4 The trunk is now in the talking state. 

7 ·. OUTGOING CALL _, cALLiNG CUSTOMER DIS-
CONNECTS FIRST ~ sc6 . 

7.01 If the c~lling <i~stomer hangs up due 
to line-busy, over16w, or no answer 

the S relay will release~ 

7L02 The release -0f relay S releases the 
·sA and the Sl ~elays. 

7,03 ~he reli~s~ of relay ~l: 

. (a) Deactivates the TMA timer and releases 
relay cli: 

(b) Relea.ses the channel to. the called , 
customer. 

7.04 The relea~e of relay SA: 

(a) Grounds the M.lead.as an ori-hook 
superviiion sign~l to the distant 

office which returns on-hook supervision· 
on the E' lead and releases relay E and. 
relay EL 

(b) Activates the TMB timer operating the 
G relay. 

7,05 The operation of relay G: 

(a) opens the ST lead. 

(b} Releases the SG and BSY 1•elays. 

7.06 The release of relay BG.releases the 
TPC relay ·if it is· opera·ted; 

7.07 .The release of relay BSY releases the 
G relay, restoring the trunk to its 

idle state. · 

8. OU'l'GOING CALL ·~ CALLED CUSTOMER DIS-
CONNECTS FIRST - SC7 ·--

8.01 When th~ cilied ctistomer disconneots, 
relay E .. re leas.es. · · · 

8. 02 Relea'se, of relay .~ releases relay El. 

SECTION II 
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B,93 The release of the El relay starts 
·the .RL .. thermal re,lay timing, 

8.04 If the 'RL thermal .relay 6perates ~efore 
the calling customer hangs up; it will 

operate the RC r¢1a?• 

8.05· ~he operation of relay RC: 

(a) Releasei;: the RL thermal relay.· 

(b) Releases the channel c~nnecting the 
trunk to the Calli.rig 1 ne. · 

8.06 The r.elease 6r the channel: 

(a) Drops the calfing line to line ;Loc~o~t~ 

(b) Releases the· s rei~y. 
8,07· The releases of relay S releases· the 

SA.and Bl.relays. 

8,08 The release o~ realY SAi 

(a) Rele{iset:i r$1ay R,C. 

. (b) Grouhds the M lead~~ an oh-hook 
supervi~iori 'iinal t6 the distant 

office. 

(c) Activates the TM~ timer which operates 
the G relay. 

8.09 

lay, 

8.10 

(a) 

(b) 

8.H 

The release of relay Sl deact;tvates 
the TMA ti1ner and releases the CH re-

The operatiop of relay G: 

Open the ST. 
'. 

Releases the SG and BSY relays. 

The ~elease of ~elay SG releas.es the 
TPC relay if t;I. is operated. 

8.12 The felease of: relay BSY releases the 
G ·relay> re&t6ring.the trunk to its 

id1e state. 

SECTION.II 
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8.1~ If the calling.customer disconnects 
before the RL thermal relay pperates, 

the ~ relaY will release. 

8.14 The· release of relay S releases the 
SA.and Sl ~elays; 

8. +5 . The t'elease of relay, SA: 

(a) Deactivates the RL thermal r~;J.ay. timing 1 

(~)~rounds the M 1ead·'s an on-hook super­
visi9n signal to the diat~nt office. 

(c ~ Activates the TMB. t.imer and operates · 
tne g relay. 

8.16 The reJease of relay·.s1 deactivates 
tne TMA timer a:ndreleases the CH 

relay. · 

8.17 The operation of relay G: 

. (a) .see 8 .. 10. 

8 .1~. The. release of relay SG releas~s if he · 
TPQ relay if it is operat~d • 

~ .19 · The re'lease of relay BSY !'eleases the 
G .pelay~ restortrig the trunk·t6 its · 

idle ~bate. · · · · 

8.20 The call{ng line will return to its 
. 1a1·e state when the cs,lling. customer 
hangs up. 

9. SIMUL'.):'A~EOUS SE~ZURP: .... see 

9. 01 ·A.· ·a1muJta.rieou111 seizur!f oc<:iurs if · 
during the period the marker and send­

er have control of the trunk, the ~istant 
Office a~tempts to Seize the trunk by send­
:l.ng ·continuous off-hook supervisior1. 'I'he · 
signal operates the E relay. · 

9,02 The operation of relay E: 

(a) ~~rtial~y closes resistance battery to 
the S'l' l~ad.to the incoming registev 

circuit. · · 

·o··. 
..... 

.; 

) 
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(b) Chang.es polarity on .. the T and R leads 
to the sender circuit f'or off:...hook 

supervision. 

9,03 The e~nder ci~c~i~ interprets the 
continuous off-hook .~ignal as a stop­

dial signal and does not out.pulse. When 
the local sender times-out,, but before the 
sender releai?es, it rele~ses·the channel 
and drops .the local· customer· to line lock-
out. · · 

9. 04 When the channel. rei'eases and the 
16ca1 customer dis~6nnects, the S 

relay rel.eases. 

·9.05 The release of relay S: 
) 

(a) Releases the· SA relay. 

(b) Releases the 'Sl relay. 

9.06 The release of' relay sA: 

(a) Releases the MRP relay. 

(b) Operates the GL relay; 

~.07 The operation of ~elay GL: 

(a) changes the TMB time delay circuit 
so that it will ·operate immediately 

upon release of the:D relay. 

(b) LoQks under control of the CO relay. 

(c) Maintains off-hook supervision to the 
distant office over .the M lead. 

9.08 The release of the sender: 

(a) Releases the RSS relay.-

(b) Releases the D relay. 

9;09 The release of the D relayt 

(a) Operates the El relay. 

(b) Activates the TMB timer operating 
the G relay immediately. · 

9.16 The operation of relay G: 

(a) Releases the BSY relay. 

(b) Releases the SG relay! 

9.11 The release of relay SG: 

(a) Operates the IN ~~lay. 

(b) Rel·eases the TPC relay· if it ,is 
operated. 

9.12 The release of the BSY relay releases 
the G relay. 

9.13 The release of the G relay closes 
the operate path of the BSY relay. 

9.14 The operation of relay IN: 

. (a) See 2.03. 

9.15 Resistance battery· is now app1ied to 
. the ST iead requestirig an incdmirig. 

register be attached. 

9.16 When the incoming register is at-
tached the CO relay operates, CO 

~elay operated releases the GL relay and 
the incoming call. proceed in the normal 
manner as covered in 2., starting with 
operation 2.06. 

10. TESTINCl 

10.01 Testing of the outgoing features of 
this .trunk is performed by setting 

up a test connection to this trunk fro~ 

SECTION II 
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a test 1i~e; Routine operat~ons are per­
formed from .·the test line in the 13ame manner 
as for a regul~r service ~a11. 

lQ. 02 'feating of .the incomtn~ features of 
. .thi~ t~unk is performed by accepsing 

the T and R leads throug~ Jack Tl. This 
enables the test e~ploiee to control the 
supervisory circuits of this tr~nk and to 

. dial pulse, mul 1( ifreque~cy pul.se; and talk 
~ri~o ;tt. · · 

11. MISCELLANEOUS 
I ' I ; 

11.01 The T and R capacitors a~e p~ovideq 
to isolate the input an~ output . 

circuit·s; 

11.02 The M diode to .gro4nd. is used to 
supp~ess v9ltage transents during 

6ontact break. · · · 

SECTION II 
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12 P,ag¢s 

11.03 The MB and A ·diodes are useg as . 
Unidirectional current C.Gntrol de...: 

v:t,ces.' 

ll;-0~ The L reciisto~ is used tb limit the 
·current on the ST lead. 

il.O~ The .M resistance lamp is used to 
provide resistance battery for 

oft-hook supervision. 

11.0~- The S network is pro~fde~to prot~ct 
~he diodes·.in the line circuits. · 

CJ 

11. 07 The· C arid D capacit<;)rs ~nd · t·pe S, T, () 
and Tl resistors a~e the tim;tng 

elements ·pf the TMA and TMB timer circuits.· 
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SECTION III :.. REFERENCE DATA 

l. . WORKING LIMITS · 

l.01 See the No. 3 crossba; keysheet .for 
customer line supervis°:l,.op limits . . ·--\ 

j 
' <~._ 2. FUNCTIONAL DES.IGNATIONS. 

.. 
) 

· · .2~~~Re1a;s . 
. c'x.. 1: •• ~-~~~r,,__j 
De · iation · Meaning.· 

BsV 
CJ{ 

co 
·cT 

. D. 

DS 

E 

El 

'F 

G 

·GL 

IN 

LF 

MRP 

PU 
.. 
R2 

R.3 

·RC 

Busy 

·charge call . 

.cU.t off 

· Cut Through 

Sender connected 

Delayed Stil~t 

Traditional - E and M Sig­
naling 

. Traditional 
- . 

Frame·-.Trunk Seized by 
Marker. 

.Trunk Release 

Glare - Simultaneous Seizure 

Inc9t'ning Call 

Auxiliary Frame 

Message Rate 

·Pickup 

Auxiliary Ringing 

·Auxiliary Ripging 

Ringing.control 

Designation Meaning (Cont) 

RL Release 

RSS Register Sender Supervision 

RT Ringing Trip .. 

s Supervisory 

Sl Sleeve 

. SA Auxiliary Supervisory 

SG Outgoing Call 

T.PC Tip Party Charge 

TPR Tip Party Relay 

3.' FUNCTIONS 

3.01 See SECTIONS I and II for Functions· 
of~his circuit. 

4. CONNECTING CIRCUITS 

4 .01 Wheh this 'ci:t:>cuit is liste·d on .a key-. 
sheet, the connecting information 

tbereon·shall be followed. · 

.Ca)·Trunk Switch and Connector Circuit -
SD-26383-01. 

(b} Incoming Register Link Circuit 
SD-26394-01. 

(c) Outgoing Bender Link Circuit·­
SD-26395-01. 

(d) Test Circuit - SD-26411-01. 

(e) PR'l'D Circuit 

· (f) Time Delay Control Circuit -
SD-94820-01. . 

(g) Traffic Usage Recorder Circuit -
SD-96494-01 .. 

SECTION III 
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5, MANUFACTURING TESTING REQUIREMENTS 

5.01 This circuit sha11 be capable of.per-
forming all the functions listed in 

this Circuit Description and meeting the 
requirements li~te~ in the Circuit Re~uire-
ments Tables. · 

6. TAKING EQUIPMENT OUT OF SERVICE 

6.01 If it is desired to remove this trunk 
trom service for t~ou~le qr oth~r 

reasons, the test circuit is arranged to 
ground the _MB lead·' which operates the. BSY 
relay. This sets the trunk in the busy state. 

6.02 ·The test circuit can ground the.MB 
leQd by either' of the following 

· methods: 

BELL TELEPHONE LABOR.A'l'OR,J;ES, lNCqftPORl\TEP 

DEPT 524 5·-GFC 

WE DEPT 25820~JRF-GWC-JC 

ECTION III 
age 2 · 
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(a) Insertion of ~ make~busy plug in the 
·associated TRK-MB jack. 

(b') Operation of the remote. ma.k;e.-busy 
facilities if they ~re provided. 

. " 

6.03 Removal of ground from the Ma ;teaq 
will restor~ thif! circuit to normal. 

sel:'vice. 

6.04 Test jacks Tl and T2. provid6 aac~Sfl 
to this ~ircuit for test purpose~. ' 

Irisertion of a plug i~ the jacks disconnects 
the trunk circuit from the c~ble pai~. · 

0 

··o··. 
· . ...., 
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