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SECTION I - GENERAL-DBSCRIP'l'IOR 

1. PURPOSE OP CIRCUrr 
.. 

1.01 This circuit provides two-wa.r aervice 
between & dial or manual PBX and a 

distant switch center. , 'l'he acce■s line 1• · 
dial repeating with E and M lead signaling 
and arrange_d tor pre~emption. · 

1;02 The circuit is arranged.to be uaed 
with a 24 V4 repeater. A switchable 

2-db pad 1s removed for tandem or through 
connectiona. 

2. GENERAL' METHOD OF OPBRATIOR 

2.01 The access line 1s seized by a ■t&tion 
or tie trunk trom the selectoi- or 

selector-connector b&nlta or at a switchboard 
by the attendant. A seizure (ott hook) is 
sent to the switch center. Dial pulses or 
TOUCH-TONE signals are transmitted to the 
switch center after receiving dial tone. 
When the call is answered at the distant 
end, answer supervision is transmitted· back 
to the access line. 

\ 

2.02 The ■witch center seize■ the ace••• 
· line ( ott hook) and transmits pUlaea ._ .. 
to the accesa line to. complete the call. .. .' 

·When the call is completed, the acceaa 11.n• 
_tJ"&n8m1ta answer supervision· to the awltcb 
center •. 

. i 

2.03 The attendant can pre-empt a rcn1t1ne 
call on the access line. A pre-empt 

tone is supplied to the called and_calllng. 
parties for 3 ·seconds and then ·disconnect 
1a sent to thei switch center. The •coeae 
line reseizes the distant-end upon·ct1acon­
nect by the switch center to initiate the 
_precedence call_. 

2.04 'l'he switch. center c-..n. pre~empt any_ 
call. ·A pre-empt • .Lgnal 1, tran■• 

mitted to the access line aigna1·c1rcuit 
and pre-empt tone 1s supplied to~ 3 
seconds :from the sw1 tch center. . ·The acce1a · 
line disconnects the PBX party it it is ott 
hook.at the end of 3 seconds. An on book· 
ia transmitted to the switch center at the 
end of 3 seconds or when the PBX:part.r 
changes to an °"-hook ·cond1 tion. . 

• I 

I 
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SECTION II.;. DETAILED DESCRIPlIOK 

. 1. l:NCOMilfO CAU, · 

. 1.-. • ae1su:zoe 
1.01· The acceas line 1• ·seized at the 

d1atant end by a ground on lead:B. 
Lead E grounded operat•• re~ .:S. · 

~.02· ·Relq E operate4s 

(a) Operates relay BA. 

(b) Completes. part ot the dialing loop to 
the aelector bank er to the nltch~ 

bo&r4. · , 

(c) Opens the operate path ot relay_P.rl. 

(d) Opens the operate path ot relay' :Z. ,, 
The relay E break contact,.rea1,tora 

REl and RE2, and capacitor CE prevent 
di~tortion ot lead E pulses. · 

(e) Open• the operate path ot the sequence 
count relays Pl, P2, P3, and P4. 1 

(t) Opens the operate path ot relay c. 
. (g) Prepares a locking path ·t.or 1t■ilf'. 

1.0.3 Relay n· 1operated1 

(a) Locks operated under control ot'.rel&y 
Pr. ; 

(b) Operate■ relay Bl. 

(c) Prepare■ the operate path tor relay' WK. 

1.04 · Rel&.Y Bl operateds 

(a) Close■ the -dialing loop to the selector 
bank and 1111tchb0a.rd. ~ · · 

(b) Ground• leads to.the ael.ector bank 
to·m&rk .access line buay. to outgo1:ng 

dial-selected calla •. · 

·(c) Operates relay OP (V option) to route 
all incoming routine calls to the 

attendant and prepares a locking path 
tor S.t. 

(d) Prepares the operate path tor relay­
, c. 
(e) Starts the timed operation ot relay 

AT. 

(t) Operates relay Wlt. . 

(g) Lights the busy lampa. 

1.05 Relay WK operateds 

(a) Operate■ relay P4 to start sequence 
count~ 

(b) Operate ■ relay 82. 

1.06 lleia,: B2 operateds_,.· ·. 
' . ' :: .. I' ~-:-: ., ;: ' • 

·(a) Locks operated via its own contact . 
and the operated rel.&7 Bl., · 

{b) Reraoves the idle line term~tlon 
{Resistor IL). · · · 

(c) Connects the .contact protectS.onr. 
.network Dl across the pul•!.ns ·~Oil•: ' 

tact ot relay B. 

(d) Grounds lead S to access· 11ne• and· ·. 
jack circuit tor restoring air grQUft4 

and data trunks. · 

(e) Provides holding paths tor· relays Pl' 
and PO.when operated. 

B. · Manual PBX ( Routine Ca1l): ·· ' 

; 1.07 Relay P4 opera~~d:, 

(a) Releases relay' VIC. 

~,_ 

(b) ~erates re.lay DB ( d1,g~t :begin)!~ 

(c) I,ocks operated ·-via relq'-Bl. 
' ' . ,', ·>Ak,' 

1.08. Rel&,Y DB operat~ds . ,. , ,, '"" . . i: 
' . . ' ''. · ... -·; :.'.,' /-.~ . t.~:-r-_,;_..~.-: J ,i(-J 

(ar Op~rate·s reiay DE (d1gtt··end).t. 
I , , • ; • " , •,.. • ' • -~ •,. ~ _' , , :' 

(b) Grounds lead.IN to the trj,f'fic; llll&ge 
registers indicating an incoming ~all .. 

·1.09 Relay AT operates in about:•3 -seconds 
to light the· rout1ne·l1ne lamp. 

c. Manual PBX (Precedence Call) 
. . ; . 

1.10 On an incoming precedence call/ the 
access l1n~ is seized by a repeated 

1650 ms oft-hook and a 345 ms on-hoot· a1g­
nal on lead E. The ott-hoolt portton ot the· · 
priority alert signal seizes the acceH 
.line 1n the normal manner. · · 

1.11 Circuit action proceeds same as ro~ & 
routine call until relay E relea■ea 

due to the on-hook :portion of the pr1or1t7 ' 
alert signal. 

1.12 Rel&,Y E released: 

(a) Operates relay C. 

(b) Starts timed operation of rel&,Y PTl. 
Relay PTl does not operate on pulae 

breaks ot incoming d1gita. 

1.13 Relay PTl operates in about 250 u 
after the release ot relay E. Rel.q 

. P'l'l operated operates relay Pl'. 

1.14 Relay l?T operatedt 

(.a) Start.a the slow release of rel.,- BA. 

(b) Starts the slow release ot' rela,.B}. 

8:SCTI"- n 
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(~) Relea■-• relq Pl'i. 
(e) Provide■ a locking path tor re~ B. j 

I 'I 
1.15 Rel.a,r P'1'1 relea■ed. •tart■ anotll•r · ! · 

timed operation when relay :IA rel•••••• 
Its. reoperation is prevented b7 th• r:e- ; · 
oper.at1on ot relay Eon the repeated. .prior~t)' 
alert ■.1gna1. . . . ! . 
1.16 Relay Bl released releaHil rel&T B2. } .: 

With relay B2 released· and. rel-,.■ Pl' : 
and·. EA o~~rated,. re~ PR operatH. 

· 1.17 Relay PR operate4f 

(a) Relea■e ■' relq n.; ,. 
(b) Prepare■• an operding path tor NlQ'. 

. _AR •. ~ '\. 
·"' I·· 

( c) Applies .ground on • 1ead • Pr to the! 
acceaa line and Jack circuit tor 

restoring ai.r ground &nd data tnmka to 
1n41cat~ a priority bua7 condtt1on •.. 

1.18 With relay PT rel'eased :and rel.&¥ :U., 
operate4, rel&,Y' Bl operate■•. Relay; 

Bl op•.rated operate■ relay AR. 'The pre- 1 

_cedence bu17 lamp 1• extinguished and :the; 
precedence line. l.an,.p 1~ lighted •teady. · . 

• I ' ' i . . . . I 

1.1~ . Re~ AR ·ope:l"&t~'ds. 

(a) Provide■ precedence audible ringing 
to the di■tant end. 

' ' . 

(b) frovi4e■ a holdina ground tor rtl..,-, 
PR. 

(c) Swit~he• in resistor RT6 to increa■e. 
the operate t1mo ot relay P'l'l to 

approximately 550 ms to prevent -it• 
operation on the next on-hook part ·or the 
priorit7 alert a1gnal. 

1 . .-20 Relay- c operating at the beginning 
ot each on-hook signal rectcles the 

timed operation of reia., AT. · 

D. Dial PBX not Arranged tor PND> 
c Routine caiiJ . . 

1.21 Rela., P4 operate41 

(a) Lock■ up under control ot relq Bl. 

(b) Relea■e• rel&J' n. 
(c) Prepare■ a path to operate reia7 DB. 

1.22 An on-hook signal from the switch 
center will releaae relay B. Rel.Q' 

E relea■ed1 

(a) Step■ the incoming selector.· 

(b) Opera~e■ relay· c. · 
SECTIOB II 
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·tc) Dtarta the timec1···operatlon· ot reta, 1
• 

P'l'l. 'Rel&y Pl'1 does. no·t·· ~rate, on'· 
pulae breaks of incoming digita. 

1.23 Relay C remain■ operated. during the 
, pul1;1ing of each digit. Rel&.r·O · 
. operate4a 
l.' ' 
I ' I . 

(a) Stopa the timed operat~on·or.~ela, .A~. 
The timed operation ot relay A~ whicb 

will be completed does not start until · · · · 
the release of relay C after the la1t 
41&1t~ . . 

(b) Remove ■ relay D-'and inductor A .trom 
the pulsing pa~ll. · 

(c) Removes capacitor A and· resistor .AA. ." 
from the hybrid. coil ot ·:the .. · ta• 

min&ting aet \llled. \. · · 
• • '. \ ' " ,- ' I .•' ~ ' -

(cl) Inserts capacitors C ~cl Cl acroaa the 
hybrid coils to prevent pu1ae tran- ). i ' 

aient interference •. , :; · 

. 1.24 Relay DB operate~,· 
•, • r :•/ .J... 7"' ~•I'" ', ,-_-.. ~, ~\ 

. (a) Operates reiay DE ·at en~!"-ot''41git., 
(R~l&¥ C n,leaaed).,.~i.:-'~~~ .. } . . ';,;-,· 

(b) Locks operate~ 

. ( c_) Grounds .1ead IN to tratf'1c usa.p 
register. · . ··i 

1.25 The digits are repeated ~om lead B 
by relay E to step the selectors or 

connectors through the released reia., AR 
contact. 

1.26 Audible ringback or busy tone ta. 
. returned to the switch center dir- , 
ectl.Y from the switch train. 

E. Dial PBX not Arrped for PNn>. · 
I Precedence cail 

;.27 On an incoming priority call, the 
acceu line is seized by a repeated 

1650 ms off-hook and a 345 ms on-hook 
■ ignal on lead E. The ott-hook portion of 
the priority alert signal seizes the acce■• 
line in.the normal manner. 

1.28 The on-hook portion or. the priority 
alert signal releases relay Eu a 

normal on-hook pulse signal. 

1.29 Relay B released1 

(a) Operate■ relay- c. 
(b) Starts the timed operation ot rel.q ffl~ 

(c) Opens the loop to the selector re-
leasing the switch train. The relea•• 

ot relay E steps the selector one level, 
but the selector loop 1s opened longer 
than a dial pul■e forcing relea■e. 

( 

/.. ' 
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I 
!· 

' 



( 

\ 

CD-5EOOO-,Ol .. - ISSUB l - SECTIOlf II 

1. 30 Relay .PTl operate■ 1n a'bout--2,cHnia'• 
&ner the relea■e·or rel.,- B.· Reta, 

P'l'l operated operate• rei.,. Pl'. •· 

1.31 _ Relay Pl' operateda 

(a) Start• the alow releaae·or relay EA. 

(b) Starts the-release or relay Bl. 

(c-) Prepare• a path tor operating relq PR. 

( d) ReleaaH relq P'l'l. 

(~) Provide■ a locking pa~h ror relq B~ 

l.J2. Relay PTl released ■tart■ another 
timed operation when the slow relea■a 

relay EA release■ • Relay Pl'l operation · 
is prevented by the reoperation ot reJ:a., E. 

1.33 Relay Bl released releases rel&.7 B2. 
With relay B2 released and ~elqa Pl' 

&nd EA operated., relay PR operates. 

1.34 Relay PR operated, 

(a) Relea■•• relay PT. 

(b) Prepare• an. operating path tor relay AR. 

( c j Applies ground on lead PY to the access 
line and Jack circuit tor restoring 

air ground and data trunks to indicate a 
priority busy c~nd1t1on. 

1.35 With relay PT released and relay EA 
operated., relay Bl operat••• Relq Bl 

operated operates relay AR •. The precedence 
busy lamp 1• extinguished and precedence 
line lamp 1■ lighted ateadl". 

1.36 Rel&.Y AR operateda 

(a) Provides precedence audible ringing 
to the distant end. 

(b) Provides a holding ground tor relay 
PR. 

(c) SWitche ■ in resistor RT6 to increa■e 
the operate time ot relay PTl to 

approximately 550 ms to prevent its 
reoperation on the next on-hook part ot 
the priority alert signal from the switch 
center. 

(d) ~n• the dialing loop to the ■elector 
to disconnect the ■witch train. 

1.37 Rela,r C operating at the beginning or 
each on-hook ■ 1gnal recycle ■ the 

timed operation ot relay AT. 

F. Dial PBX Arrmed tor PNID (Routine or 
Precedence ca } · 

i 
1.38 Relay P4 operateda 

(a) Lock.a under control ot rel&¥- Bl.. 

(b) Release■ relay Vlt. 

( c) Prepares a path . to operate rel.., mt. : 

1.39 The operation and release ot rel.&7 ft; 
connects battery on lead M momentars.i., 

to signal the awi tch center that the ace••• · 
1ine 1■ re&d.r to receive the incoming 41g1t~. 

1.40 Relay E follows the lead E pule•• aent 
trom the switch center. Rel&J' a 

operates and remains operated during tll• ·· 
pulaing ot each d1gi t. • . 

1.41 Rel&¥ C 0perated1 

(a) Removes relay D:and inductor A troa 
the pulsing path. 

(b) Removes- capacitor A and resiatoz- Al 
and inserts capacitors C and Cl to.· 

improve pulsing. · . ;-:- :. · 

(c) ~eratea relay n:e.·· 
1.42 Relay Pl operates on the f"irat 

release ot relay E. Relay P4 releue• ·: 
when relay E reoperates. The sequence co111lt 
ot relays Pl, P2., P3 and P4 indicates the . · 
precedence ot the incoming call. 1'he: ' 
sequence recycles as pulses ot the ~N• 
cedence digit are received. · 

1.43 Relay C releases at the end. ot the' 
precedence d1g1 t. Relay C releaaec!a • 

(a) Operates relay DE (digit end). 

(b) Restores pulsing path to normal. 

1.44 Relay DE (digit end) operated, 

(a) Locks operated via its contact. 

(b) Closes the loop to the incoming 
selector and switchboard. The in­

coming selector is seized to operate 
when the E relay pulses on the next. 
digit. 

(c) Removes the operating ground tor the 
sequence counter. The sequence 

counter remains in the same state uat11 
disconnect. 

1.45 If the sequence counter relay M 1■ 
operated arter the precedence digit, 

the call 1s routine. Relay E pulses the • t 
switch train in the nonnal manner. 

1.46 It the sequence counter rel'1• Pl, 
P2., or P3 are operated, the ca11 1• 

translated as a precedence call. Relq PR 
(precedence) operates via contacts ot rel&79 
DE and P-. 

1.47 Relay PR operated operates relq Alt. 
Relay PR applies ground to lead PY 

to indicate to the access line and Jack 
circuit tor restoring air ground and 4&ta 
trunks a precedence buay condition~_ 

DCTDWD 
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1.48 Relay AR operated1 

(a) Provides a holding p&th tor relay PR. 

(b) ~ov1des preceden~e audibl~ ring·s.ng 
to the distant en.4. 

(c )-Trana:f'ers the pul•1ng path to. the 
incoming selectore trom the term~t1ng 

set to. a path through relay AR contacts. 

1.49. The digits ~ollowing th~ precedence 
digit pulse the switch. train 1n t~• 

normal manner. 

G. 

caii unanswer~d l>j station) 

1.50 The first release of' relay Eat the 
beginning ot each digit operate• reia., 

C. Relay C re lea.sea . when relay E remain■ 
operated between digits. 1'he operation or 
relay c prevents the timed operation or 
relay AT. If' relay C 1s. released and the 
called station is busy or does not answer, 
relay AT operates 1n ab~ut .12 se:onds. 

1. 51· Relay AT operated alerts. the attendant 
by tlash1~ the line lamp at 601pm. 

H. Listed Numbe~ Call 

1.52 The access line trans:f'era listed 
number calls to the attendant. ~e 

incoming selector or ·selector connector 1s 
seized and operated in the normal manner. 
The incoming selector is arranged tQ apply 
direct ground on lead Oto the access line 
1~ the call is to be compieted to the 
attendant. 

1.53 Direct ground on lead O operate■ relays 
DVT and TPC. Relay DVT operate·d oper­

ates relay OP. Relay OP operateda ·, 

(a) Locks operated via its own contact •. 

{b) Opens the loop to the incoming 
selector. 

(c) Prepares the lamp circuit to alert 
the attendant. 

{d) Prepares the timed operation ot relay 
AT tor a 3-second interval. 

1.54 The incoming selector releases when 
the loop is opened by relay OP. 

Lead O ground is removed when the selector 
releases. 

1.55 Relay AT operates three seconds after 
, the last digit is received (release ot 

relay C). The operation of relay AT is .· I ; 
delayed to prevent the attenda.nt from · 1 • 

answering a listed number call before the ·, 
switch center has completed pulsing the 
entire number. The access line absorb• all 
digits atter relay OP has operated. 

SECTION II 
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1.56 The attendant is alerted by-a ateadJ' 
line lamp.1nd1cat1ng • listed ftUlllber 

inc~~ call. · · · · -· · ·,_ , 

I. Answer by Siat1ori or Tie TrU:n]t1 

1.57 A station or tie trunk upon _answer . 
reverses battery and.ground on lead.• 

T and R. Relay D operates over the atat1.on. 
or trunk loop indicating answer. Relq .D 
operated operates relay Fl. Relay Pl· : 
operates.re;.., Dl-. 

1.58 Relay Dl operated:. ,. ., L 

(a) Connects battery to lead M to 1nd1~ 
cate answer to ~he switch center. 

{b) .Opens the operate path of' rel.&7 AT •. · 

( c) Release·s relay AR if operated. t~ - -,--­
disconnect precedence ~udible r1rig1ng. 

(d) Starts the 1.1 second timed opera.tlon · 
or relay cc (call complete). , .:. -~ . 

' ' . . -: ~ - ~' ... ~, . 

(e) Adds & parallel path in the pulsµig 
loop across the relay E contact. 

The path is used to prevent. immediate . ' 
disconnect on calls pre-empted. 

(t) Provides a holding path f'or ~elay.Bli 
Relay Bl 1s held operated by both th• 

or1ginat1ng and term1nat1pg end,. ' 

(.g) Extinguishes the precedence. bu-.y lamp 
it the call was routine class. 

1.59. · Relay cc operatedt 

(a) Locks operated via relay EA. 'Rel&7 
cc remains operated until discon-

nection of call. · 

(b) Opens the operate path o~ relay.a OP 
and AR to prevent false lamp ind1ca­

.t1ons ?n disconnect. 

J'. Ana\lf'er by Attendant 

·1.60 The attendant inserts either cord 
plug into the Jack associated with a 

lighted line lamp. Direct ground is pro­
vided on lead SL in the Jack circuit when 
the attendant inserts plug. Ground 1a 
applied on the sleeve of the cord circuit 
via diodes Dor PD to indicate a station 
appearance. Relay Sor SP tdepending on 
line lamp lighted) operates from the cord 
circuit of the switchboard. Rella¥ Sor SP 
operates relay J or JP respectively. 

1.61 Relay J operated (routine call): 

(a) Releases relay·S. 

(b) 'Operates relay Jl. . 
{c) Completes part o:t' the T and R con­

nection to the access line from the 
cord circuit. 
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. ( d) Releases relay . OP i:f open.ted. : i 
. . ! 

(e) Operates relay JP1 to all.ow pi-a- I 
empt by the attendant af'ter a routln•! 

call 1• answered b7 the attendant. · 

1.62 Relay J1 operate41 

(a) Operates relai m/ , 
(b) Opens the loop to the incoming ■elector. 

(c) Completes the talking path to the 
• attendant cord c 1rcu1t. 

1.63 b.l.&y Dl operated", 

(a) Returns·answer supervision to switch 
center by application ot batter~ on 

lead~- · 

(b) Releases ~lay AT. \ 

(.c) Adds a parallel path around relay- E , 
pulalng contact to prevent immediate 

disconnect supervision on pre-empt. 

(d)_ Adda a holding path ror relay· Bl. 

(e) Starts the 1.1 second timed operation 
ot re lay CC . ( call complete)-. · 

(t) Operates relay B2 which grounda 1 lead · · 
ALL to the trattic usage registers. 

-1.64 Relay JP operated (precedence c&ll): 

(a) Release■ rela.v SP. 

(b) Operate■ rel.&J' JPl.. 

(c) Completes part ot talking path to 
cord circuit. 

(d) Releases relay OP-it operated. · 

(e) Opens operate path o't J1 relay. 

(t) Lights the precedence bus7 lamp. 

1.65 Relay JPl operated1 

(a) Operates rela, Dl. 
; 

(b) Completes talking path to cord cir-
cult. · 

(c) Disconnects the incoming selector. 

1.66 Relay Dl operate41 

(a) Applies battery to lead M,to trans~ 
mit answer supervision to switch 

center. · 

(b) Releases relay AT it operated. 

(c) Releases relay AR to trip precedence 
audible ringing a.nd extinguish the 

precedence line lamp. 

· (4) Adda a holding path tor rela, "in • 
(e) Adda a parallel path -around the _____ =.~=-· __ 

pulsing relay E contact to preven~ 
immediate disconnect supervision on. 
pre-empt. 

. . 

(1') Starts the 1.1 second timed operation-; 
ot. relay CC (call compJ.eteh- -

(g) Operates relay B2wh1ch grounds lead 
ALL to the tratt1c usage r.egiatera. 

1.67 Relay CC operated opens the operate 
path tor relays OP and AR to prevent 

talse lamp signals on disconnect. 

2 ~--DISCONNECT ON INCa.tING C~ _ 

A. Disconnect - Called Party F!;rst 
' . ' 

2.01 Relay D releases wpen station or tie 
trunk goes on hook. Relay D released: 

operates relay F2._ Rel~ F2 operated:1. · 

·(a) Locks operated under control.of re• 
lays Fl and OP. ' . 

(b) Starts the timed. -operation ~t relay U. 

(c_) Seta the time delay operation ot 
relay AT to about 1.2 seconds .• 

2.02 Relay AT operates 1n about 
Relay AT operated, 

(a) Releases re1ay··:,1. 

(b) Releases relay cc~ 
2.03 Relay Fl released: 

(a) Releases relay P2. 

(b) Releases relay m._ 
(c) Releases relay AT. 

2.04 Rel113 Dl released1 

I 

1.2, sec~onda. ·. 

(a) Removes battery trom l~ad M to 
indicate disconnect to the switch 

center. 

(b) Removes the parallel path across the 
relay E pulsing contact. 

(c) Removes the holding ground to rel&.Y 
Bl. 

2.05 When the switch center disconnect■, 
relay E releases, Relay E released: 

(a) Removes the operate path tor re1ay 
EA. 

I 

(b) Starts the 250 ms timed ope~tion 
ot relay PTl. 

(c) Opens the loop to the incoming 
selector to release the switch train. 

SECTION II 
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2.06 

2.QT, 
Relay Pl'l operated operateareia,--PT. 

Rel&T Pl' operateda .. 
·, 
fa)" Release■ relq m. 
(b) Releases relay Pl'l. 

... -,j-' ,\ ',. ., .. •) · ( c) · Re.lease■ rela, a. 
(d)_. Starts the timed operation G~ relq 

· AT (no 1'unct1on). : · ·, 

2. 08 Jte lay.· Bl re leased 1 

(a) Releaaea re3.:ay B2. 

(b) Releases relays DB and DE and 
sequence count relays Pl-4. • 

( c) Opens the· loop to the 1npom1ng · :­
selector. 

2.09 Re+a,y B2 rele~sed. 

(•)· Inserts idle line term1.n&t1on 
(resistor IL). 

(b) Removes network Dl rrom across the 
pulsing relay E contact. 

(c) ·Extinguishes the busy lamps. 

2.10- Relay EA released starts the.250ma: 
timed operation o~ relay' Prl. Relay 

PTl operated relea_ses relay Pl'. 

2.11 Relay PT released releases relay Pl'l 
and opens the operate path tor rel.a¥ 

AT. 

B. Disconnect - Calling hrty Pi~■t 

2.12 Relay E release ■ when the switch , 
center disconnects. ~•la.YE releasedt 

.(a) Removes the operating path ot relay 
EA. Relay EA 1a held operated by 

relay Pr released. 

(b) Starts the timed operation ot relay 
PTl to determine it lead Eon hook ia 

a pre-empt s~l. 

(c) R~move■ one or the parallel paths 
holding the incoming selectors. 

2.13 Relay Pl'l operates in about 250 ma. 
Relay PTl operated operates relay PT. 

2.14 Relay PT ope.rated1 · 

(a) Releases relay Pl'l. '· 

(b) Releases relay EA. } 
_,i 

(c) Removes a holding path tor relay Bl. 
i 

(d) Starts the timed operation ot relay 
AT (no tunction) •. 

SBCTIOH II 
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2.15 Relay EA. released 1tarta the 25<> ma. 
timed operation of- relay Pl'l.! F<eia, 

P'l'1 operated releases relays· P'1' and cc. · 
2.16. Relay Pl' released releases relay Pl'1 

A.'l. 
and opens the operat.~ path· tor rel.,-

.··~:---~:., -:/ 
2.17 Relay D releases when the :called •ta:.. 

.tion goes onhoolt. Relay-D i-eleased 
operates rel-., F2 .• 

2 .18 Relay F2 operated I · \ _ 

(a) Lock~ operated unde~ control or rel11¥•; · 
Fl and .OP. 

(b) Starts the timed op~rat1on ot relay AT. 
i "•','·/ ,:.; 

(c) Sets the. time delay· operation ot· relq 
AT to about 1. 2 second.:,; . ; 

,.1 .·- -; 

2.19 Relay AT operates in abdut i.2 second•• 
Relay AT operated releases rel&¥ Fl. 

2. 20 It -relay CC, has re{
1

eas,~~ ~ei'ore the 
called party disconnects,: the holding, . 

path tor relay Fl is opened an,d rel&T Fl re+-
leases a~ soon as the D relay release• · 
rather than atter the 1. 2 second timed oper;_ '· 
ation or relay AT, ,/ ! ·/ 

-.. .~ I ~. > 
2.21 Relay _Fl -r~e_le~:a~d.1~ J . . Ji 

(a) Releil.aes · r'el&j F2~1 

1 

1 1 

' ·· .. • ' Li'. • .• i .'i 
(b). :Releases 'relay Dlf· 

i 
(c) Releases. relai'AT. 

2.22 Relay Dl releaaech · 

(a) Opens the loop to the :incoming 
selector. 

(ti) Releases relay Bl. 

(c) Removes lead S ground (busy indica.;, 
tion to selector banks tor outgoing 

calla). 

2.23 Relay Bl released releases relay B2. 
Relay B2 re1e.,sed1. 

(a) Extinguishes the busy lamps. 

C. Disconnect by Attendant 

2.24 The attendant disconnects trom access 
line by removing cord trom the Jack 

used. Relay J or JP is first to release 
when cord 1a removed. ½ 

2.25 Relay J or JP released1 

(a) Releases Jl or JPl ~espect1vely. 

(b) Opens the transmission path to the 
cord. circuit. 

((:) Releases rel93 Dl. 



( 

. ( 

2.26 'l'he switch center release• tlie-·acceaa· 
· circuit by an on~book lea~ I whloh 

releases relay E. Rela.r B releueda : 
·- . 

(a) Removes the operating "tb ~~ ~~ J ,· 
BA. ·.. . : ' ' - ' _·, . ,· _: . ~ i. ., 

- :;:L:J)\,S~>.~LL;!_\\,.~it/f :: t':f :: 
_ (b) Operates relay PT1 in abOIR :~50:~~111: 

i 

I ., ~ -· ' '' 

2.27 Relar P'l'l operated operat,a rela, Pl'., 

.\ 
2.28\ Relay Pl' operated1 

\ 
I 

(a) \~leaaee relq Bl1t 
' - . 

Releases reJ.&.r P?l. ·--
\ 

~-~) Releas·es relay BA. 

( d) Starts the timed 'operation of n,lay • 
- AT (no function). _ · 

·\ 

2~29 Relay Bl released& 

(a) Releases relq Bt!:; 
·(b) Releases relays DI, DB, and the 

sequence count relays Pl-4 • 

. . 

2,.30 · _Relay B2 releaaeds · 
\ . ' 

(a) Extinguishes the busy lamp■• 

(bJ Inserts - idle line termi~tion. 

2.31 Relay EA released start■ the 250 me 
-,_, timed operation ot rela., P.rl. Rela.¥ 

PTl operated releases relay-■ Pl' and cc. 

2.32 R;iay PT released releases rel&T Pl'l 
and 'opens the operate path tor rel&T 

AT. 

D. Disconnect by ··Switch Center 

2.33 Lead Eon hook releases relay Z on 
disconnect trom the switch center. 

Relay E released1 

(a) Removes the operate path or relay EA. 

(b) Operates relay PTl in about 250 ma. 

(c) Opera tea relay C (no tunct1on). 

. ~ . 

, 2.35 HeJ.a.r Pl' ~OJ;,~i"&te~~(:;!;~.{{''.,:·· . 
~.' ,' ,· ' , •., ••~,I _.:•~-~I_? __ ,~,.,~•<~--·\:· 
(a) Re1eases re~.,- ni~-\-~ · __ ,;ii -i~ ._, 

. BeleasH r::fu ..f.,';;~\t~ft·.,,,., '· 
i - - .. 

(c) Starts the timed operat1~n of rela,--
AT (no function). · · · _:' , · 

2.36 Relay EA released starts the 25o·u· 
timed operation ot ~elay l'Tl. Rela., 

PTl operated releases relays.Pr and cc. 

i 

AT. 

Relay- PT released ~eleaaes· relay Pl'l 
&nd opens the operat4:: pat~ for relq _ 

2. 38 The talking p·a th to the cord 'c 1t"Cul.t , 
is opened when relay CC releas••• 

The .cord circuit supervisory :lamp·· 11ghta 
when the talking path is opened to indicate,; -
d1aconnect. .. -

-2.39 When the attendant removes .the c~r4' 
from the jack used, relay J or J1 - : i; 

releases. The release of relay if.or ·n 
releases relays Jl or JPl respectively.­
Relay Dl releases when the Jack rel&J'II 
releaae. 

2.40 Relay Dl releaaedi 

(a) Grounds lead M to indicate disconnect -
to the switch center. 

. ·cb) Releases relq Bl •. 

2.41 Relay Bl released& 

(a) Releases relay B2. 

(b) Releases relays DB, DE and sequence 
count relays Pl-4.. • 

2.42 Relay B2 released1 

(a) Extinguishes busy lam.pa. 

3 . TRANSFER TO ATTENDANT 

3.01 Calls completed by the attendant 
can be transferred by the attendant 

entering the connection in the normal, 
manner. 

SBCTIOLXI 
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3~02 ·cans completed direct to the atation 
by a network-in-dial method can be 

transferred to the attenda.n.t by the ■tat1on 
depressing the switchhook and then releasing 
the switchhook within 1.2 second■• 

"3.03 · Re1a,y D releases when the · ■tatlon 
switchhook · is depressed. Relay D . 

released operates rel.a¥ F2. 

3.04~ Relay 'F2 opera.tedi 

(a) Locks operated :under control ot rel&111 
OP arid Fl. 

(b) Sets the timed operation.ct reJ.&.v AT· 
tor 1.2 aeconda. 

3.05 Relay OP operates if the station,goea 
oft hook within 1 •. 2 seconds. Relay 

OP operated1 

(a) Alerts the attendant by tlash1.ng the. 
line lamp at 120 1pm. The 11tle lamp 

that fl&shes·depends on the precedence 
or the call. 

(b) Supplies audible ringing to the 
station requesting a transfer a.nd 

the·dista.nt end. The audible ringing 
supplied depends on the precedence ot 
the c&ll, (i.e. normal for a routine call 
or,precedence audible ringing tor a pre-
qedence call). · · 

(c) Releases relay- P2 to prevent discon­
nect. 

3.06 Tl)e attendant answers the call by the 
same procedure &a a.n incoming call. 

Relay Fl operated holds the loop to the 
incoming ~elector closed. 

3.07 The tranamission path ot the cord 
circuit and the incoming selector 

loop are coupled by capacitor■ JUI' and 'l'P. 
Inductor C 1s used to terminate the cord· 
circuit. The· de p&th through inductor C 
provides answer supervision tor the cord 
circuit used. 

3.08 When the station depresses. the switch­
hook for disconnect, relay D rel•••••• 

3.09 Relay F2 operates when rel&T D 
release■ • · 

3.10 Relay F2 ■tarts the timed operation 
of relay AT. Relay AT operates 1n 

&bout 1.2 aecondo to release relay■ Pl and 
cc. 
3.11 Relay Fl releaseds 

(a) Transfers control of relay Dl to the 
Jack relays. 

(b) Removes capacitors TF and RP an4 induc­
tor C from the tran■m1■■ 1on path to the 

cerd circuit ■• The cord circuit 11 thu■ 
connected directly to the acce11 11ne. 

SEC'l'IOlf II 
Pas• 8 

(c)" Releases the incoming selector ni.tch 
train by opening the ~OOJh · 

(4) Releases relay F2. 

( e) Relea.aea relq AT.· 

4~ OU'l'CIOING cm. (DllL. ~TD,·. 
A. Dial Selected Call Seizure 

.4.01 Only the lowest class ot precedence 
calla can be dial selected. The · 

access line is seized by a ground on lead 
S ~rom the selector or selector-connector 
ba.nk multiple. Lead S ground operates 
relay TR. Relay TR oper&ted1 

(a) Transfers the leads T and R to the 
w1n~1ngs ot relay_s A and L. 

(b) Prepares a path for operating relay 
RV upon answer. 

~ 

( c) Removes inductor A &nd. rel-ay D from . 
the talking path. 

4.02 Relays A &nd L operate over the loop 
from a station or tie trunk. Rela., 

A operated places battery on lead M to 
seize th8' distant end.· The switch center 
when ready to receive di&l pulse-a retul'ml · 
dial tone. · · ... 

4.03 Relay L operated.. ope.l'at-ea r.e~~ -~ 
Relay B operateds · 

(a) Provide■ a ground on lead 8 .to 
hold the sw:1:tch train until relei, :Bl· · 

operat••• 

(b) Operates rel&y Bl. 

( c) Opera tea relay 12. 

(d) Prepares. a path to. operate re:lay cc 
on canpletion pt call. 

(e) Opens the operate paths otre1a,s AR, 
AT and OP. 

(t) Prepares the operate pat~ ot relay c. 
4.04 Relay Bl operated1 

(a) Grounds lead S tor the duration ot 
the call. 

(b) Ligh,_a the routine busy lamp. 

4.05 Rela.y B2 operated& 

. (a) Removes the idle line termination 
(resistor IL). 

(b) Grounds leads Sand ALL to indicate 
bu■y condition■ to connecting cir-. 

cuit■.--

(c) Provides holding path■ for relay• . 
1T and B2. 

' I 
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4.06 Relaya A and L tollow and r&peat the· 
dial pulse digita·~rom the atatton or 

tie trunk. The release ot rel.ay"A changes 
lead M to ground from batter,y. The breaka 
or the dial pulses are transmitted to the 
swi~ch center as le~d M ground•~ 

4.07 The tirst release of ~lay Lin each_ 
digit operates relay c. Relay C . '· 

operated remains operated over the dial. 
~ulaes Qt each digit. Relay- C operated1 

\ 
(a) Removes capacitor A and reaiato:r AA 

rrom the transmission termination. 

(b) Adds capacitors c·and Cl across the 
hybrid coils or the tranami■aion 

termin& t.ion. 

4.08 Diai· puiae transients are re·duced by · 
·the operation ot relay C. Diodes T 

and Rare used to reduce the transient 
effect of the first break and make or each 
digit before relay C operates. Varistors 
Band Bl are used to prevent "ring-tap" of 
stations during dialing.. · 

' \ 
4.09 Stations equipped with TOUCH-IOU do 

not release relays A and L during 
dialing. 

B. Answer of Dial Selected Calls. 

4.10 Ground is applied to lead Bot the 
access line upon answer by the di•~ 

·tant end. Relay E is operated. Rel.a¥ B 
operated operates rela.y EA. 

4.11 Reiay EA operatedt 

(a) Starts the l.l second timed operation 
of ~elay CC ( call complete). : 

(b) Locks operated under control of 
relay Pl'. · 

(c) Provides a holding path tor relq Bl. 

4.12 Relay CC operated operates relq RV. 

4.13 Relay RV operated reverses the 
battery and ground trom the 1dncl1nga 

of relays A and L towards the stat1an or 
tie trunk to return answer supervision. 
Resistors RVl and RV2 are inserted by relay 
RY when reversing tpe tip and ring to pre­
vent a moment~ry open of the talking path 
and to discharge line capacitance ot the in­
coming circuit. This is to prevent momen­
tary release of relays 1n the acce1a line. 

c. Dial Selected Disconnect Calli 

4.14 When the calling party di■connecta 
first, relays A and L release over 

the station or trunk loop. Relay A released 
grounds lead M to signal disconnect to the 
switch center. Relay L released operates 
relay c (no function) and releases relay 
B. 

4.ls' Rela.v B releaseds. 

(a) Releases rel•~>Q•, 

· (b) Releases 

( c) Removes a holding ground tor rela, • 
·Bl., : . . . - •· ,·-

•,,· t,_: ... 

4.16 When the distant end ·disconne~t•• 
ground is removed from lead E. 1'h18 

releases rel&,Y E. Relay E releaseda · 

(a) Operates relay C {no tunction}•:, 

, (b) Removes the ope.rate path of rel_~ J:l. 

(c) Starts the timed operation ot reJ.ar 
PT.l.. ' 

4.17 

4.18 

Relay PTl operated operates relay Pl'\. 
Relay Pr operated: .. , . , 

.{a) Releases relay Bl. : 

(b) Releases relay P.l'l.~ 

(c) Releases relay EA. -
(d) Starts- the timed operation of relq 

A1l:9. , . 

. 4.19 

(a) 

(b) 

Relay Bl releas,ed•: 

Releases relay B2;,.. 

Removes the busy indication (ground 
on lead S) to the selector banks. 

4.20 Relay B2 released: 

(a) Extinguishes the busy lamps. 

(b) Inserts the idle line termination 
(resistor IL). 

(c) Removes the ground to the traffic usage 
registers and the access line and·Jack­

circuit for restoring air ground and 
data trunks. 

4.21 Relay EA released starts the 250 ms. 
· timed operation of relay Pl'l. Relay 

Pl'l operated releases relays Pl' and cc. 
4.22 

AT. 

Relay PT released-releases relay P'rl 
and opens the operate path tor relay 

D. Dial Selected Disconnect Called Part 
Releases 

4.23 When the distant end disconnects, 
relay E releases. Relay E released: 

(a) Removes the operate path o~ relay BA. 

(b) Operates relay PTl in about 250 ma. 

4.24 Rela_y P'l'l operated operates rel-, PT. 

SECTIOR II 
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4.25 Relay Pr operatedt 

(a) Releases relay Pl'l .• 

(b ). Releaaes rel-.,· EA. 

.. 

(c) Removes a holding path tor: !"f!l&J' Bl~ ~­

(d) Starts t~e t1med_operat1on_of relq A!. 
(no :tunct1on). . .· • - : 

4.26 Relay EA released starts the·250 m•~ 
timed operation of relay Pl'l. Relay. 

Pl'l operate·d releases relayar.PT. and CC. 

4.27 Relay~ released releases rela.v P'll 
and opens the operate path for relay.' 

AT .. : 

4.28 Relays A and L release when the s·tation 
or tie trunk. goes on hook. Relay A 

released grounds lead_M to indicate disconnect 
to the switch center. 

4.29 Relay L J'eleased releases relay B. 
Relay B released& 

(a) Releases relay Bl.· 

4.30 Relay Bl released releases relay B2. 
. Relay B2 released1 

(a) Removes ground from the tratf1c and 
busy indication lee.de. 

(b)· Extinguishes the busy lamps.· 

(c) Inserts the idle line termination 
(x:es1stor YL). 

5. -OUTGOING cm COMPLETED BY ATTENDANT 

Routine Sei~ure 

5.01 The attendant can place an outgoing 
call through the access line by 

inserting a cord into the jack of the pre­
cedence desirtfd. 

A. Routine 

5.02 Routine connections require the 
attendant to insert either cord 

(answer or calling, station or trunk) into 
a routine (nonprecedence) jack with a dark 
busy lamp. Ground ls connected to the 
sleeve of the plug indicating a station 
appearance to the · c·ord circuit. 

5.03 Relay S operates over the cord 
circuit loop with the 551, 552, 555, 

556, and 605A-type switchboards. Battery 
on the ring or the cord circuit operates 
relay S when used with 607 and 608A switch-
boards. · · 

5.04 Relay S operated operates relay J. 
The operation or relay Jin the 

access line is delayed by thenniator J to 
allow time for automatic ringing to be 
tr1pped_on 607A. and 608A aw1tchboarda by 
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relay I. Ringi.ng is tripped b.Y rU•i---.-:, 
on the de compc,nent of ringing to.al1ow 
immediate seizure of thl! acceaa line.· __ 

5.05 Rela_y J operatech. 
I' 

(a) Releases re1il.y S. 

· o,) Operates re1a., Jl.. 

(c) Prevents operation o-r relay\Jn~ 

(d) Completes part or the. t•llt1ng p•th. 

5.06 Relay Jl operatedr 

(a) Completes talking path, to the acceaa 
line. · i • ·, '.\:· 

' I: 

· (b) Opens the loop t~ the · incom~ 
~elector. ., 

·(~) Oper.:tes relay Dl~. 
;•\. ~ 

(d) Changes the sleeve ot.· the ~pre~e-dence 
jack to a trunk condition~ .. ·, .. 1 . : 

I - ~ ' t ' '. , 
, 5.07 Re~ay Dl operated1 

(a) Connects battery to lead M_to aeize 
the •. distant. end • 

(b) Operate·• rela, BL·· 

(c) Operates relay B2~ · 

5.08 

(a) 

(b) 

. Relay Bl operatedJ ... ;. 

Lights the busy lamps·<•,;._-~ 

Provides a locking path for, ,rela., 
B2. -

(c) Grounds lead S to indicate trun1t:1a 
busy to outgoing dial selected calla. 

5.09 Relay B2 operated1. 

(a) Removes the idle line termination·. 

(b) Grounds leads ALL and S to traffic 
register and connecting circuit•· 

to indicate busy. 

B. Dialing Routine Calla 

5.10 Insertion of a trunk o~ calling 
cord into the routine jack allow■ 

TOUCH-TONE calls to be completed using one 
cord. · 

5.11. It the switchboard is not arranged 
for TOUCH-TONE dialing or a station 

cord 1■ inserted into the routine jack, the 
precedence Jack ia used as a dial Jack. 

5.12 A trunk cord of an idle pair 1a 
inserted into the precedence 3ack. 

Relay JP operates through the operate4 
relay J contact. Relay TR operates to 
tranater the acceaa line to the dial ~ack. 

~~.-•{:-~ 
t\ 1··, ~-
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5.13 Relays A and L operate over t·he cord 
. . circuit loop. Relay A operated places 
battery on lead ij ·to hold the ·swit-ch center 

:connection when. relay Dl releases. 

5.14· Relay L operated operates relay ·B. 
. Relay B operated releases relay' Dl 

and provides a holding path for rela.r Bl. 
~elay Dl released trans~ers control o~ 
lead. M to rela¥ A. . . . . 

5.15 Dialing is completed through the-
cord inserted in the precedence Jack. 

TOUCH-TONE digits are transmitted without 
the release of relays A 9:nd L. Relays A 
and L follow the dial pulses of the 
attendants rotary dial. 

5.16 Relay A releasing changes lea~ M to 
ground for each break of a digit 

to transmit the digits to the switch center. 
The first release of relay L during a digit 
operates relay c. Relay C operated adds 
capacitors C and Cl across the terminating 
set coils and removes capacitor A from 
across the terminating set to prevent ~1al 
pulse transient interference Jrith signal 
circuits .• 

5.17 Relay Dl reoperates if the attendant 
removes the dialing cord before the 

distant end answers th:X'ough relay B. 

c. Distant.End Answers 

5·. 18 Relay E. operates from ground on lead 
E when the distant end answers.· 

Relay E operates relay EA. Relay EA 
ope~tedz 

(a) Provides a holding ground for 
rela.r Bl. 

(b) Starts the 1.1 second timed operation 
of relay CC {call c·omplete). 

(c) Operates relay JPl with relay JP 
releas~d. . 

5.19 Relay JPl operated changes the 
precedence jack appearance to station 

class (ground on sleeve lead). 

D. Precedence Call 

5.20 ~ecedence connections require the 
attendant to insert either cord 

(answer or calling, station or trunk) into 
a precedence jack with a dark busy lamp. 
Ground on the sleeve of the plug indicates 
a station appearance to the cord circuit. 

5.21 Relay SP operates over the cord cir-
cuit loop with the 551, 552, 555, 

556 and 605A-type switchboards.· Battery 
on the ring of the cord circuit operates 
relay SP when used with 607 and 608A. 
switchboards. 

5.22 Relay SP operated operates relay JP. 
Relay JP operates through thermistor 

,-' l 

JP when used with 607A and 608A switch­
boards to allow sufficient.time delay tor 
tripping the automatic ringing 1"urn1ahed. 
by these swit<?hboards. 

5.23 Relay JP .operated'c 

(a) Releases rei.y sP>t\, \,h .• 
;•. ' . ~ ' 

(b) Operates · relaf JP].·;:'}\:\} 
•~c) Prevents 

('~) Completes part of the precedence. 
\ ·talking pa th. 

5.24\ Relay·JPl operated1 
\ 

(s.) Completes talking path to the access 
line-:f'rom the precedence. Jaclt .. 

(b} Opens.the _loop tot~ inc~m'inS, 
selector. 

·(c) Operates relay Pi!:. 

{d) Changes the sleeve condition or 
routine jack from station to trunk 

class. 

5.25 Relay PE operates relay ;PTl. ·Relay; 
PTl operates to insure the acce.aa . . ; 

line goes on hook before re seizure of tbe;, 
switch center during pre-empt. Re;t,ay.~l 
operated operates rela7 ,Pll. :.:. :, 

\ .. 
\ 
5.26 Relay PR operated closes the operate 

path of' relay Dl and. '.releases rel&7 
PE. Relay Dl operateds· ., . 

{a) Connects battery t'o le8.d M to seize 
the distant end. 

(b) Operates relays : Bl &lid. 'B2 ~ 

5.27 Relay Bl operatedz 

(a.) Light's the busy lamps. 

(b) Provides a locking path ~or relay 

(c) Grounds lead S to indicate access 
line 1s busy to outgoing dial 

selected calls. 

5.29 Relay B2 operatedz 

B2. 

(a) Removes the idle line termination. 

{b) Grounds leads ALL and S to traffic 
register and connecting ciructta to 

indicate busy. 

E. Dialing Precedence Calla 

5.30 Insertion of a trunk or calling cord 
into precedence jack allows TOUCH­

TONE calls to be completed using one cord. 

SECTION II 
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5.31 It the switchboard is not arranged tor 
TOUCH-TONE dial.ing or it a stat.1on 

cord is inserted.into the precedence ~ack, 
the routine jack is used as a. dial ~ack. 

5.32 A trunk or calling cord ot an idle 
pair is inserted into the routine 

· jack. Relay- J operates through· -the oper-.ted 
relay JP contact. Relay TR operates to 
trans:rer the access .line to the dial ~ack. 

5.33 Relays A &nd-L operate over the cord 
circuit loop. Relays A and L operate_ 

and per:form the same f'Unctions as described 
for a routine call. Relays Band EA operate 
when the distant end answers: · 

6. PRE-EMPl'ION· 

A. Pre-emption }?Y Switch Center. 

6.01 A pre-empt signa,1 i_s a nominal 345 mil-
lisecond on-nook signal f'rom the switch 

center. The on-hook signal is timed to ver­
ify that 1t exceeds the minimwn 250 ma pre­
empt time but does not exceed 500 ms. The 
access line may be pre-empted at_any time by 
the switch center. Relay E releases during 
the on-hook signal from the switch center. 
Relay E releasedz 

(a) Removes the operating ground of ~elq 
. B,A.. ' 

{b)_Starts the timed opex-ation ot rel.a¥ 
. Pl'l •. 

6.02 Relay P'l'l operates 1n about·250 
milliseconds (minimum on-hook pre­

empt) af"ter relay E releases. Relay .Pl'l 
operated operates relay~. 

6.03 Relay Pr operated.I 

(a) Remains operated until the trunk 1a 
idle. 

(b) Starts the timed opeTation or relay AT. 

(c) Opens a part or the parallel combin­
ation of relays AT, PE aind PT in the 

tip and ring conductors. ·. 

(d) Prepares an operate path f'or relay 
PR when rela_y B2 releases. 

(e) Releases relay EA. 

6.04 After the on-hook wink signal from~ 
switch center, relay E reoperates. 

Relay E operated operates relay EA. Relays 
EA and PT operated prevent the •reoper&tion 
of ~elay P'l'l. This verities that the E lead 
on-hook signal is not a disconnect signal. 

6.05 Relay AT operates in about 3 second• 
to complete the opening or the tip 

and ring conductors. Relay AT remain■ 
operated under control or relay PT. 

6.06 r:r the call to be pre-empted 1B a net­

SECTION II 
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work-1n:d1aled call. the· opening ot the tlp 
and ring conductors releasea the incoming 
selector ••itcti tro.in amd .release■ reia, D 

. . 1p th~ accea1 line. Relay D· release• re1a,-·. 
Fl which release• r~lay- Dl. Relay Dl re- . \, 
leased aenda diac·onnect to the sw1 tch · center. 

· 6. OT ~t the cali , t,o ~~. ~r~lempte4 18 ·• , · . . ·. 
. ·. · network-out-dialed _ca11· _(statS;on',.or 

. tie trunk. orig1na ted), the opening o~ tile 
tip and ring conductors· releases relay•:A 
and L in the access line 1.f the or1g1nat1ng ::: 
party 1■ oft hooko Relay A released, aenc!a 
disconnect to the switch center. RelayL 
releases slow-release . relay. B.. · 

6.08 I~ the originating station or t1e 
trunk is o:rr hook., operated relays .,.,T . . . \ ... 

&nd B operate relay RLl. Relay· RLl operated• .+. 
, I 

(a) Remains operated ·untU ·or1·g1na.ttisg . ·-.·~..,~~­
party goea · on_ hook.. , 

(bl Grounds lead S to the s~lector bank · \\·.·. 
multiple. Relay RLl operated mark.a ·~ 

the trunk busy to outgoing calls but allows : \ 
incoming and.attendant placed .calla :to be \ 
completed. 
( c) Disconnects the transmission path ot .. 

the accesa line and the selector bank .. 
mul t1pl•;~ , 

(d) Operates :r•lfl¥. ·Jm! • 
6.09 Relay RL2 operated opens the ·operate . 

path ot relay TR to prevent the:·:relq 
RLl ground :f'rom seizing .the acce•• :l:ltie •... ; . , 
When the atation_or tie trunk goes on hook,; 
relay !L1 releaaea. 

6.10 Relay RL~ .. releaaed1. 

(a) Relea•es slow release relay RI.2. 

(b) Reconnects the path trom the ■elector 
banks to the acceaa l1ne. 

6.11 'l'he slow release of' relay RI.2 holde 
lead S open atter rel-.y RLl releaaea 

to wink the outgoing switch train released. 
G~ound is held on lead S until the at&t1on 
or trunk goes on hook to prevent :rault., 
release ot the _outgoing switch train. 

6.12 It the call to be pre-empted 1a an 
attendant completed or originated 

connection, relays AT and PT operated 
release relay Jl or JPl. Relays Jl or Jn 
released a 

(a) Release relay Dl to send disconnect 
to the switch center. 

(b) Open the tip and ring conductors to 
the cord circuit to indicate dis­

connect to the attendant. 

6.13 Relay PT operated and relays D1 and 
B released release relay Bl. Relay 

Bl released releases relay B2. The release 
ot relay B2 allows an incoming precedence 
cal.1 to be completed. 
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6.14 Relay B2 released releases relq PT 
it the call pre-empted c:U4 not 

require attendant assistance •. Relay PT 
remains operated until the attendant re­
moves the cord .from the jaclt circ'ldt · · 
through relay J and JP contacts if' the 
call 11 pre-empted .for nonreuae ~ · 

6.15 Relay PR operate1 1:f' the acceaa line 
. 1s pre-~mpted .for reuse (incoming 

. call o.f higher precedence). - Relay PR 
op~ratedt 

(a) Locks operated under control o-r 
re lay· _EA.~ 

{b) Removes the operate path o.f relay 
J1. 

( c) Releases relay Pl' if' relay Z 1a 
operated (o.f.f portion o-r repeated 

priority signal on lead E) and relay J 
operated. This allows incoming pre~ 
cedence calls to be completed be.fore 
the attendant removes the cord .from 
the routine Jack. 

6.16 Relay JP operated (a'"ttendant co~ 
in precedence jack} prevent■ the 

completion o.f a.n incoming precedence call. 
Relay PT 1s held operated b,Y relay JP. 

6.17 When relay Pr releases and relay BA 
is operated~ relay Bl opera.tea. 

Relay Bl operatedt 

(a) Operates relay AR to send precedence 
audible ringing to the switch center 

· (b) Operates re lay WK to send wink on 
lead M to indicate to the switch 

center that the access line is reaey to 
receive dial pulses (access line arranged 
.for PNID). 

6.18 The completion o.f the call 1s as 
described in the section covering 

incoming precedence call.a. · 

B. Pre-emption by Att'end&nt 

6.19 The attendant can pre-empt & 
routine call by inserting a cord 

into the precedence jack when the pre­
cedence busy lamp is dark. Relay SP 
operates when the attendant in11erta a cord 
into the precedence jack. Relay SP 
operates relay JP. Relay JP operated 
operates relay JPl and releases relay SP. 

6.20 Relay JP and JPl operated operate 
relay PE. Relay PE oper,ateds 

(a) Supplies pre-empt tone to the calling 
and called parties to indicate pre­

emption of the call. 

(b) Starts the timed operation of relay AT. 

(c) Provides a hulding path for ~ela.y 
JPl when relay AT operates. 

· (d) Opens the operate path ot relay n. 
6.21 Rel113 AT operateda 

. . 

(a) Opens·· the· tip and ring-·conduct~ra' to-· 
. release relays A and L (dial ae;ected, 

network-out-dialed call} •. -·, .. _ . : ; __ , :,;-

(b) Opens the tip and ring conductoJ'8,"tO 
release relay D and the- incoming-,.:.,.~.-. 

selector (network-in-dialed call to ·. • 
station or tie tr~). Relay .p releaae·d 
releases relay Fl. Relay Fl released 
releases relay Dlwhich sends disconnect 
to the aw1 tch center. · 

· ( c) ·Relay Jl releases , if' a .cord is 1l\ 
the routine Jack. Relay Jl releases 

relay Dl. Relay Dl released sends 
disconnect to the switch center. 

6.22 Pre-empt tone 1s .supplied to the dis­
tant end for 3 seconds. Relay I 

releases on the disconn~ct signal from the 
switch center •. Relay E'rele&sed1 

(a), Removes the operate path, of' relay,. 
\ EA. 

(b) Starts the timed-operation of rela.v 
Pl'l ... 

6.23 Relay Pl'l 6~rates in about 250·••• 
Relay Pl'l operated operates rel~_Pr. · 

. . . 

6.24 Rel&.Y' PT operated1 

(a) Releases re¥-,Y Bl. 

(b) Releases reia.v Ptl~ 

(c) Releases relay BA. 

6.25 Relay EA released ata~ts the 250 m■.' 
timed operation ot relay Pl'l. R~la.y · 

Pl'l operated releases relays PT and CC .•. 

6.26 Relay PT released releases relay P1'1. 

6.27 Relay Bl released releases relay B2. 

6.28 

6.29 

(a) 

(b) 

Relay B2 released ope'rates relay PR. 

Relay PR operated1 

Marks the access line-as precede~ce busy. 

Releases relay PE if the routine Jack 
is idle. 

(c) Opens the operate path ot relay Jl. 

(d) Prepares a path to operate relay Dl · 
via a contact of rela.y JPl. 

• 6.30 Relay J must be released (attendant 
cord removed from routine Jack) be­

tore the switch center ia seized for 
another call. Relay J operated holds relay 
PE operated which prevents the operation 
of rela.Y TR. 

SECTION II 
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6.31 Relay Dl operates when the access 
line is idle. Relay Dl seizes th.e 

switch .center. The switch center returns 
dial tone when ready to receive the d1g1 ta.-:-~=· 
The call is completed by the same procedure 
as the precedence outgoing call described 
in another ~ection. 

. 1. PAD CONTROL· 

7.01 A.2 db transmission pad is normall.Y 
in the access line transmission cir­

cuit. The pad 1s comprised ot the 185-ohm 
resistor AA in series with the capacitor in 
the transmission termination and the 3480• . 
ohm resistor A and capacitor A 'brid~ed . 
across the tip and ring. Relay PO (pad out) 
removes the pad by removing resistor A and· 
capacitor A from across the tip and ring 
and shW'lting resistor AA. 

A. !~coming Tandem Dial Connection 

7.02 An incoming call that is terminated 
through another trunk requires pad 

removal. The oft-normal post springs of the· 
incoming selector used with the access line 
are adjusted to place a resistance tround 
on lead O for levels requiring pad removal •. 
Relays DVT and TPC are con.~ected in series 
but resistance ground operates only relay 
TPC. 

7.03 Relay TPC operated operates relay PO. 
Relay PO operatedz 

(a) Shunts resistor AA. 

(b) Removes resistor A and capacitor A 
from-across the tip a.nd ring. 

(c) Locks operated via relay B2. 

7.04 Relay TPC and DVT both operate it 
lead O is connected directly to 

ground. Relay DVT operated operates relay 
OP to transfer the call to the attendant. 
Relay OP operated prevents the operation 
of relay PO in this case. 

B. An Outgoing Tandem Dial Connection 

7.05 An outgoing call that is originated 
by a.nether trunk removes the 2 db 

transmission pad by the operation ot relay 
TSP. Relay TSP operates whenever an out­
going dial-selected call originates trom 
selector-bank levels that require pad removal. 
Relay TSP operated operates relay PO. Re-
lay PO operated removes the transmission pad. 

C. Attendant Completed 

7.06 For an attendant completed call that 
is tandem connected (trunk-to-trunk), 

. • :1..;i: j,iUlil 
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the attendant depresses the nonlocking pu•h 
button associated with tne access. l.ine roir. 
pad removal. : 

1.07 The push button {nonlocking) d~pz-eaa~d · 
operates relay PO,. ... _ . . .· 

1
. 

·7.08 , •.ta.r PO ope:ratedt 

(a) Sh1m.t■ res1ator ·u. · 

'J·,:,.r:; 

(b) ·Removes ·resistor A and capacitor A 
:rrom across the tip .and rj_ng. . .'.-.-. · 

'!, 

(c) Locks operated via rela,Y. B2. 

8. EXCHANGE OF BUSY CONDITIONS 
' 8.01 The access -line and Jackicircu:i.t for : 

resto~1ng air ground and data ,tJ'UDks 1 
requires an exchange ot _b"usy conditions -. 1 

with the PBX acces• line. _, i, 
• ·1 - ;·\ ~ :-r ;· 

8.02 Ground is applied to lead S whene:ver· 
the access line is busy and re~aina · 

until the access line is idle. This! ta 
used to indicate routine busy to the: con.­
necting circuit. __ ,, · 

8.03 Ground is applied to lea'd.;/pto,toL\ 
indicate a priority busy cond1.'.t:lon. 

The access line·and Jack circuit can pre.., 
empt a routine call to use the '

1 
t_ransmiass.on 

facilities normally used with the P.eX:> · 
access .line. 

8.04 Whenever a PBX access line's -trans-
mission facilities are used with the 

access line and jack circuit for restoring 
air•ground and data trunks~ a ground is 
applied on lead P to the PBX acces• line 
to m&rlt the line precedence busy., Ground on 
lead P operates relay Bl. Relay Bl 
operated& 

(a) Grounds lead S to the selecior bank 
to mark access line busy for dial­

selected outgoing calla. 

(b') Operates relay C to remove the.operate 
p&t.b for relay AT. 

(c) Lights the routine and precedence 
busy lamps. 

8.05 When ground is removed from lead P, 
relay Bl releases. Relay Bl released a 

(a) Releases rel&y c. 
(b) Extinguishes the busy lamps. 

(c) Removes lead S ground frail the 
selector banks • 

,. 
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SECTION. II.I - REFERENC.K DA'l'A · 

1,. · WORKINO'LIMI'l.'8 
1.01 Station pulsing and superv1s1on: 

·maximum conductqr loop reaiatllnce., .. 
11 500 ohms. Minimum 1naulation rea1■tance~ 
1~.000:ohlllll •. 

2,~ Ji'UNCTIONAL l>ESl:ONATIONS 
. . 

2. 01 . The functional meanings or the deaig-. 
_ nat1o.p.s or the relays or the acoea■ 

line e1rcui t are listed below.1 

Des1.pt1on 

A 

Meaning 

Pulse Transmit 
Audible ftinging 
Attendant Transrer 

., 
de 

A. 

AR 
AT 
B 
Bl 
B2 
C 
cc 
D 
DB 
DB 
DVT 

. D;i 
B 
BA 
]1~ 
,:2 
J 
Jl 
JP :,,.1 
:op 
.Pl 
'P2 

~ 
Pl: 
!'O 
PR 
Pl' 
Pl'l 
RLl. 
RL2 j 

RV 
a 
SP 
'l'PC 
'l'R 
'l'SP 
WJC 

FUNC'l'IOHI 

Bwly . 
Busy Auxiliary 
Busy Auxiliary 
Pulse Control 
Call Complete 
Historicie.l 
Digi't Begin 
Digit End 
Divert to Attendant 
D Slave; 
Recetv•i . 
Receive: Awc1l1ary 
Flaih !! , ', 
·Pl11t.eh. 2 i .; 

· Jae~ : ·. 
Jack Aux111a17 
Jack Preceden6e . 
Jack Precedence Au.x111ar, 
Pul1e 
Ope.ttator 
Pulse Count 1 
Pul■ e .Count e 
Pulse Ooun.t ! 
PulH Count li, 
Pre-empt 
Pad Out 
Preoed.enoe 
Preceder1ce 'l'iming Aux1li&rJ 
Precedence Timing 
Release 
Release Aux111&1'1 
Reverie 
Ring 'l'rip 
Ring Trip Precedence 
Tranam111ion Pad Control 
Tran1te11 
Tranamia■ion lad 
Wink 

Outgoing Calla Dial Selected rrom 
Stations or Tie Trunks or Compiet•d by 
Attendant 

3.01 To light routine busy light 1t call 
is dial selected. 

3.02 To signal the switch ~en~er on 
seizure. 

3.03 '1'o give a disconnect signal to the 
awitch center when the PBX station 

41aconnecta. 

3.04 To hold the. PBX acceaa 11ne bua~ 
when the PBX station disconnecte un­

til the switch center end ot the acceee. · ' 
line 1a released. 

3.05 To reveree battery upon answer bJr 
the distant end to give answer~ •uper- · 

v·1aion to connecting circU1t11. · 

3.06 T9 disconnect the incoming eelecto•~ ·· 
. ,, ,· ,.\ 

. - . ~· 
3.07 To repeat dial pulses to the s1gna11ng\' 

circuit. · 

3.08 'l'o furnish transmitter battery to 
the, calling station. · -

3 .• 09 To furnish a talking ·path.' 

3.10. To remove the idle line termination 
when the circuit is seized. 

3.11 To provide E & M lead signaling~ 

3.12 To connect to a 24 V-4 term1na1 
r.eptta te.t-. 

3.13 To provide ·pad·control :at tandeJD 
. lacat~ona. 

._,_.,,1:·.· 1·· 

3,14 To short' the 'repeating coil hybrid 
during d1a11n,. · . . . '. · ;_:, : . · 

3.15 'l'o all.ow pre-emption at any time Q, 
the d11tant end. · 

3.16 'l'o allow the attendant to pl'•"."••t 
a routine call.· 

3.17 'l'o light the preaedenoe buay lams, 
wh~n a 0011d plug 11 in the pnoeclenoe 1 

Jaok~ 

3.18 'l'O make the tz-unk bu■y on the ■e1ec,• 
tor banka. 

3.19 'l'o provide pre-empt tone to the 
calling and called party during 

pre-empt. 

3.20 'l'o hold the outgoing switch train un• 
til calling party 11,on hook. ' 

B. Incoming Call■ 

3.21 'l'o ground the sleeve or the &elector 
multiple. 

3.22 'l'o light the busy lamps (routine and 
precedence) until call 11 anawered. 

3.23 To light the routine and precedence 
busy lamps during precendence call•• 

3.24 To seize the incoming selector. 

SECTION Ill 
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3.25 To repeat the dial pulse• from the 
signaling circuit of the diatant encl : 

to the incoming ■elector. •i 

3.26 To provide.precedence audible rlnging 
to the diatant end until ~••er~ 

3. 27. To provide routing t.o the attendant of 
a precedence call to a bu■T atation '. 

or a preceden~e call unanswered by a •tation. 

3 .. 28 To tran■mttan■wer supeni■lon to 
dilltant end. 

3.29 To provide awltchhook tran■ter to 
attendant. 

3o30 To provide pad removal on calla,to 
cert&ln level■• 

3.31 To absorb digits for directory number,. 

3.32 To light a line lamp ·steady tor 
attendant and direc~ory number calla. 

3.33 

3.34 

3.35 

3.36 

3.37 

c. 

· To light a line lamp at 60 1pm tor 
don't answer transfer to attendant. 

To light a line lamp at 120 ipm for 
switchhook tranater to attendant. 

To allow pre-emption by di■tant 
_end .at any time. 

To release the incoming ■elector 
when.attendant inaert• cord. 

To extinguish a line lamp when-the 
attendant 1naerta a cord. · 

Other :Function.a 

3.38 To provide an exchange ot bu■7 eon- : 
ditiona v1th the access line an~ ~ack 1 

. circuit for re■tor1ng air-ground and 4ata • 
trunks. 

3.3 To provide a meaaage register ground 
tor all calla. · 

3.40 To provide an additional meaaage 
register ground for all incaning calla. 

BELL TELEPHONE I.lBORATORIES, INCORPORI.TD 

(WECo 7760HV-VPP/GKO-JGV) 
DEP'l' 5337-LAB 
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4.01 When this circuit 18 11ate4 on • kef-: -
sheet, the connecting 1nf'ormat1bn · · 

thereon 1■ to be followed. _ '" >i': I'. 1 .--, •.,"'-r, ';.-4 '._,.· _ _... 

4.02 

4.03 

4.04 

4.05 

First Selector Circuit •- ;SD-66359.;01•11· 

Selector Connector Circuit·'i;;~'./'.·/:.{/t',~:L 
SD-65721-0.1 *. . . . : .'•; i 

• • ,\,:-{ Y_;-•• ,,r'.~.>fS:·:"'' 
Ineom1ng Selector - SD-65950:.01"• -~-~·--::. 

Incoming Connector .;. SD-66049•~1•··:·· : ,;, 

4.06 Traffic Register Circuit - SD-65774~~1.•. 

4.07 24 V-4 Tele·phone Repeater C1rc1J.1t 
SD-97047-01. ·.. '. . 

l·, 
4.08 DX Signaling Circuit - SD-95481~~1~ 

4. 09 :E3B Signaling Circuit 2400· or· 2600 , 
Cycle. E and M Lead Superv1a1o~. -~·~ 

SD-98124-02. 

.4.10 556 Cord. Telephone Dial, Buzzer; 
Ringing~ and Battery Circuit - :, · 

' ID-65658-01 •. . · · ,; 
·. ·,, ; t"'.:, 

4.11 Cord Circuits 607.A. ··.~ SD-66707.01~.1: 
607B - SD-65670-0ltt 1o . · . ;; • .··. 

•. :- _1:'_j-. -~, ' •• 

'' ,' ' 1•'.•··:· 

4.12 .A.cceu Line a.nd Jack Circuit !'or~ 
Restoring Air-Ground and Data i ~- ·~·· 

Trunks - SD-10207-01~ .. : :, 

4.13 Power Supply ~1rcu1t SD-81337.;.01•. 
I 

, .... 
• Typical 

! ,·• 

5. MA.NUP.A.CTURING TESTING.lNFORMATIOlf 

-:-. . . ( ~ 

5.01 !h• PBX acce•s line circuit eha11 
.. betcapable o:r per:rorming all the, 
••rvtce tunct1on■ apedfied 1n this circuit 
4tscriptl0n and meeting all the requi~e•ent• 
of the Circuit Requirement■ Table. ' 

.. 


