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~!B'rP.OD O? OP3'R.\TICN 
CORD CIRCUIT 

zero ar.d Intercepting - Arra~~ea For ?lashing Recall And 7or Dialing - On Line -
7or Use on M.,R. And C,G, Lines - ?u.11 •3chanical Switching System, 

G~!§~~_DESCRIPTION. 

l. This circuit is used at the zero and intercepting position of a special 
"As' board in a full mechanical office for completing two number calls, information, 
interce~ted, ani such other calls as subscribers may be unable to complete mechan­
:.cally. The answering cord is used with intercepted lines, supervisor's lines, lines 
~ransferred from the repair clerk's desk, intercepting operator's final lines, three 
~:re trunks to tv:o number and zero operators• a.ni special line circuits. TJ'ie inter­
eapted lines aw. intercepting operators' final line circuits have sleaves grounded 
~hrough a matimum resistame of 42 oluns. The supervisors' lines, lines transferred 
!rom a repair clerk's desk, three wire trunks, and special line circuits have sleeves 
grounded through a maximum resistar.ce of 368 ohms. The calling cord of the circuit 
is used with outgoing trunks, supervisor's lines and operators' district and senier 
selectors, whose sleeves are grounded through a maximum resistance of 368 ohms. 

2. In answering a c~ll from a toll switchboard over a toll trunk circuit, or 
from a cordless toll board, the supervisory lamp in the calling switchboard is e:x­
t:nguisr.ed v1hen the call is ansue:r:ed by the zero an:l interc~pting operator. The in­
sartion of the plug of the answering cord in the lt.ne or trul'lk jack trips machine 
r:.ng1ng in t'he incoming trunk ani causes the ans~~ring ::ui~::rvisory lamp at the zero 
and intercepting position to flash until e~tinguist£J t1 the op~ration of the talk-
ing key. ':(he operation of_tm talking key extingu!~'r,~s thQ answaring.cord supervisory 
!a.mp and connects the special 11l." operator's t~lephonu.::;,i.r~uit to the cord circuit, 
Tne operator talks with the cs.lling party, ani if the ~all req_ui res a further connec­
tion, the plug of the calling cord is inserted in the jack of an outgoing trunk cir­
cuit supervisor's line or operators district and senler selector, and the operator 
dials or sends rir~ing current over the cord as ma¥ be necessary. The calling cord 
is arrar~ed to prevent its being used a.s an ansY1ering cord in comection m.th incom­
ing intercepted line or an intercepting operator's final line circuit, thereby pre­
venting a charge on the m~ss~ge rate line, On zero operator's calls, or calls incom­
ing over suparvisors' lires from final, lines transferred from the repair clerk's 
desk, thrao wire trunks to zero operators, special line circuits, or ir~oming trunks 
from magneto.office! it is fossi~le to rec~ll the zero ar.d intercepting operators by 
a momentary oapress1on of tho sTiitchhook at the calling station. or by withirawing 
an.i i:nn:ec.tiately ro-insertir.g the plug in the jack at the calling switchboard. The 
opera ti 0n in eith,3r case causes the ausw~ring cord supervisory lamp to flash unti 1 
the talk~ng key is operated, On ~alls over inte~cepted lines from incoming, or in­
tercept ea. operntors' firi.al line oirouita it is not possible to recall the zero and 
lnte::c.:;J?ti~g operators. o.s d.~pr~ssiP.g the sv:itchhook at the subscriber's "Station or 
:~mo-ing the plug from_ the j~~ of_ the callir.g switchboard will release the calling 
cnstnct ~r.u. sender se.tector c~rcui ts, In all cases, v:nen the receivers are replaced 
~n the sw1tchh)Ok~ at t~e callu.g ?nd called stations or the plugs removed from the 
Jac~s at the calling am c~lled switchboard, both cord supervis~ry lamps are li~hted 
until the removal of the plug from the jacks. ~ 

3, The circuit is provided with the number chocking feature to 6nablo tho zero 
opor.::i.tor to varify the callinb party 1 s numu .:· 1 "l making toll charges, In making a 
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check test, the tip of the plug of the calling coro. ls touched to the sleeve contact 
of the ca~ling line, which apfears in the check test multiple before the operator. 
If :he calling party has given the correct number, the operator will receive a check­
ing tone upon contact of the tip of the cord with the multipled sleeve of that number. 

D~TA:LED DESCnIP:lON, 
----·----------------

4, \'ihen the plug of the answering cord 1s inserted in the jack of an incoming 
interceptir.g lir.e circuit in answering a call, the ~G-1 ard SL-1 relays o:perate on 
grotlnd through the sleeve of the jack. The SL-1 relay operated, lights the answering 
supervisory lamp. The MG-1 relay operated, closes a circuit through the winiing of 
,;be SW relay which operates, The o;:eration of the SV/ relay closes a 40 ohm shunt 
through the flashing circuit lead, intermittently around the answering cord super­
visory lam~, flashing the lamp. 

5. The o,LJeration of the tallcing key (al connects grour.d to the REL lead to 
operate a relay in the dialing circuit, (b) connects the tip and ring of the cord to 
the special "A" O.i:,"erator•s telephone circuit and (c) operates the L relay. The oper­
ation of the L relay, la) operates the C relay which locks to battery on the armatuxe 
of the SU relay, (b) connects lead L-1 of the telephone circuit, through the make con­
tacts of the SV/ reley, through the re 1Jeat1ng coil, to ground over the tip side of the 
cord, {cl closes a circuit from the sleeve of the answering cord, over the checking 
tone lead to the s.i;:ecial 11A11 opera.tor's telephone circuit, a.Di (d) closes a circuit 
from battery through a Y,ir.ding of the S relay, make contact of the $"., relay, to 
ground over the tip side of the i~oming selector circuit, o~erating t~e s relay. The 
operation of the C relay disconnects the ans~;ering cord supervisory lamp from the 
flashing circuit. Grour-d connected to the L-1 lead starts the o;eration of the trip­
ping relays in the operator's telephone circuit. The time required to operate the 
tripping relays in the operator's telephone circuit insures the tripping of machine 
ringing in the incoming selector circuit by battery furnished through a back contact 
of the third tripping relay. The S relay operated, (al ·1ocks through the make con­
tact of the SU reley, to ground on the tip side of the incoming selector circuit, 
( b) opens the circuit thrc.rv.gh the windir.g of the S-1 reley over the ring side of the 
incoming circui t 0 le) closes a circuit from battery through its outer wiming, to the 
ring side of the incomir.g selector circuit, and (dl e~tinguishes the 2-l lamp. 

6. Uvon insertion of the _pkg of the calling ecru in the J&cli. o~ an outgoipg 
trunk, operator's district an1 senisr sele~tpr; ot tie line, the bl. relay- operates to 
ground. on the sleeve of the jack~ The l1~G relay, however, o.oes not operate due to t!liil 
high resistance of the jack slesveQ The operation of the SL relay o.isconnects the 
tip of the cord from tl:e b11~y test lead and. co:..mects it through the Ci.ic1,ling anC:.. rin.~­
ing key to the repeating coil. The operation of the SL relay also closes a circuit 
from ground on its armature through its own front contact and. the 18-lJ resistance to 
battery through the calliI'.g coro. supervisory lamp whicb lights. Shoulc;.. the plug of tha 
calling cord be innsrtea in the jack of a blank inccming intercepted line or an in­
tercepting ope~atorts final line circuit, the MG rel~• and SL relay- both operate. 
The MG relay o,i:)eratci, closes a circuit through t1"s wi.nd.ir.g of the G relay vmich 
operates, openi~ tbe tip side of the cord and Jreventing tLe int~.·•Je,:)t€a line from 
being briaged by the repeating coil ard S-2 relay, and tLer~oy n:aking a chJ.rge or 
collecting a coin at the calling station. 
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7 l'he 0p~ration of :hv dialinG key disconnects the tip&~ rir.g of 'he call­
ing cord from the r~poating coil and connects it to the TD ane1 ill) leads. of the dial­
ing circuit. •;,hen the ~pe:ator's di~trict and semer selector is ready to receive 
~ialing impulses, the dialing tor.e ~~11 be sent back over tbe tip ard ring leads TD 
and :RD, through tbe dialing circuit to the operator's telephone circuit. 

a. \"/hen the rdceivtir is removed from the switchhook at the called s:3.tion, a\ 
revers1l of c~rrcr.t over tip ~nd ring of tho operator's ~istrict &.nd s~nde~ selector 
circuit OJ;Jerat~s :he S-2 polarized relay. Th~ S-2 relay operated, e>.:ting·...t1s~e: the ·, 
calling cord supervisory lamp. \',ben the rece 1 ver i:ias ~een replace<1 on the sv,1 .. chhook , 
at :he calling station, the S relay releases, re-lighting the answering cord super­
visory lamp. Replacing the recei7er on thJ switchhook at the called station causes 
the district selector and sender circuit to function, reversing the current over tip 
al')(l ring, c3using the S-2 pol3rized relay to release, aDi re-light the calling cord 
supvrvisory lamp. Upon the removal of the plugs of both cords from the jacks, th-3 
SL. SL-1 and ~G-1 relays are released, estinguishing both cord supervisory lamJS am 
restoring t~o circuit to nomal. 

• 
~P.Q.. OPER.. TOR Is - C.ALL. 

9. ·,,hen the plug of tho .:ms,vJr i ng co rd is 1 nse rtea. in the jack of a super-
vi eor • s line, a lino transferred from repair clerk's desk, a three wire trunk, or 
special line circuit, in an~·ering a call, the SL-1 relay operates, but the marginal 
relat UG-1 does not operate due to the higb resistance in the jack sleeve. The S ani 
ar..d sr; relays therefore, do not ope-rate as in the case of the intercepted calls. Talk-· 
ing battery is furnished to the in:oming circuit through the v:iniing of the S-1 relay, 
break contact of the S relay, through the reI:eat ing coil and over the ring side of the 
cord. Ground is furnished through the break cont~ot of the S\1 reley and repeating coil 
to the tip side of tr~ cord, The S-1 relay operates through the loop of the calling 
station, repeating coil, to ground tl:rougr. the break contact of the SW relay. The 
S-1 relay operated, causes the answering cord s"..lpervisory lamp to flash umer control 
of the flashing circuit described under II Intercepted Calls 11 • The operation of the 
talking key furetions as previously described, operating the L relay, The operation 
of th3 L relay ( s.) clOs~~ a circuit through the secondary winl. ing of the C relay which 
operates, (bl closes a circuit through the trippir.g relay in the telephone circu1 t 
over the L-1 lead, break contact cf the S\'/ relay to ground on the armature of the SL-1 
relay. operating th~ tripping re1S¥, and (cl c:i.?ses a circuit over the checking ,;one 
lead, to the answering cord eleeve. Tho OP3ration of the C relay closes a circuit 
from battery on tr..e armture a.r.d break contact of the SVi relay, n:ake contact of tho 
S-1 relay, through the 18-D resistance to groum on the armature of the SL-1 relay, 
the~by placir.g a 40 ohm shunt around the answering cord supervisory lamp, extinguish-

1 ing it. 
I 
l 

10. ~ith the plug of the answering cord inserted in the jack of a two number 
ar.d iero operator t~uni-:, th~ talkin~key operated am the tip of the calling cord plug 
touch~d to the calli~ st~tion multiple sleeve contect, a circuit is closed ~rom the 
checking tone lead (C:tR) in the operator's telephone circuit, make contact of the L 

,relay, sleeve of the answering cord, trunk sleeve multiplo, tip of the calling cord, 
busy test lead, to grourd through the re~ating coil in the operator's telephone cir­cuit. 

,,.. 
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-- 11. Should the switohhook at the calling station bo depressed momdntarily 
when the talking key is in its normal position am the L reiey released, tbe S-1 relay 
is released momentarily. The S-1 relay released o?e~1S a circuit throltgh the 40 obm 
windir.g of the C relay v.hich releases. Upon the re-operation of the S-1 r,3lay, a 
circuit is olosed from grour.d. on the armature and make contact of the SL-1 relay, 18...D 
resistance make contact of tr~ S-1 relay, break contact of tm C relay, over the flash­
ing circuit lead, which oauses the answering supervisory lamp to flash. In complet-
ing intercepted calls, the oferation of· the calling cord is the same as ~revieuuly 

• described. 

• 

12. A revertitJg ringing key is yrovided to ring on the calling cord. The 
operation of the key supplies grouni to the ti¥ through tha 18-G resistance to hold 
the S relay operate<i. 

13. The operation of the coiA collect key or coin return key operates the CN 
relay, applying 110 volts positive or negative direct current to the tip ani ring of 
the line to c_ollect or return tl:J~ coin. The CN relay is slow in releasing to leave 
a path of discharge from the coin magnet to grouni to protect the apparatus against 
the high voltage developed by the coin magnet. The operation of the coin collect key 
also connects 39 v0lt battery to the sleeve of the line to operate the message reg­
ister on a line operated on a message rate basis. 

CIRCUIT_ REC.DIRE.MEN_'!'§ 

NON-OPERATE_ 

.. ACGHANIC.AL BE~UIREMENTS 
( a)- Armature tx-avel .015" to .020". 
(b) Armature must move r~eely in boarlngs. 
(c) There must be follow in the contact springs. 
{d) The:r.e shall be .oo5" air gap between the hard. 

rubber bridge am the swi1~i ng spring. 
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ELECTRICAL RE~UI:IBMENTS 

11,11.en the trunk loop 
does not exceed 
3560 ohms resista~e. 
·::est .004 a.mp. 
3eadj .. 0024 runp • 

V/hen the trunk loop is more 
~han 3560 ohms but does not 
exceed 5000 ohms resistance. 
Test .0032 amp. 
neadj .. 0024 amp. 

··.:n.en the trunk loop exc~eds 
5000 ohms resistance. 
lest .0026 az:ip. 
Reauj .. 0024 amp. 

On open circuit. 

'on open circuit. 

On open circuit. 

NOC'E: :i:rtUNK LO("P includes the re-Sistar.ce of the trunk comuctors, 
relays ani reFeating coils, in the district aw. connecting 
circuits. 

B76 
( S-1) 

EJ.44 (C) 
Secor.riary 
1.7iuJ.i !lg 

( 350 ohms) 

Prim. a!ld. 
Te:c Wd.g;;, 
i:n ,Jaz·~~l lel 
( 40 - 01l!IJS ) 

After a soak of approx.. 
imately .3 amp. 
Test . 018 amp. 
Res.dj. .015 amp. 

'i'est c055 amp. 
Rea.:c.j. a05Z am~. 

After a soak of approx­
imately .3 amp. 
Test .0047 amp. 
Readj. 0 005 a.mp. 

Test .010 amp. 
Readj •• 011 amp. 
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CIRCUIT_BE~UlffiMSNT§ 

NON-OPiRATE ------------
El92 
(CU) 

E466 
( SW) 

E464 
(L} 

Test ,035 amp. 
Readj •• 033 amp • 

Test .0263 amp. 
Readj •• 025 amp. 

Test .034 amp. 
Read.j. .028 amp. 

Spl. E5 • Through relay winding: 
D-22188 Readj •• 057 amp. 
coded BG50 Through sleeve of oord: 
(MG & MG-l)Test .074 amp. 

Readj •• 070 amp. 

Spl. 19 Test .014 amp. 
D.20418 (G)Readj .. 007 amp. 

Spl. E85 Through 200 ohm winding 
D-22153 of ?ela.y: 
coded E649 Readj •• 026 amp, 
(SL & SL-l)ThrO\lt,;~» sleeve of cord: 

Test .0~4 a.mp. 
Readj •. ,032 amp. 

$pl. El64 Test 0053 a:mP
0 

D-22196 [S)Readj. e057 ~p. 
Coded E8:30 
.Inner Wd.g. 
250 ohms. 

Outer Wdg. Test .057 a.mp. 
260 obms. 

Test .020 am:p. 
Re adj • • 022 am.9 

Test .014 am;. 
Readj. .015 amp. 

~ough relay winding: 
Readj. .045 amp. 
Through sleeve of cord: 
Test .052 amp. 
Re ad.j • • 055 amp. 

Test .0052 amp. 
Readj •• 0055 amp. 

Through ZOO ohm winding 
of relay: 
Readj •• 017 am;i. 
Through sleeve of cord: 
Test .020 anrp, 
Read.j. • 021 am:t). 

Test .020 amp. 
Read.j •• 922 amp. 

Test .. ooz amp. 
?.eadj • • 004 ~. 

ENG.-IWB..JO. 
5/20/21. • 

CHK 'D •--RAP ~WP. • APPROVED C. L. SLUYTZR. G.:M.L. 


