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:JE'ffiOD 0~ OPZRL.TION 
CORD CIRCUIT 

April 28th. ~~21. 

zero and Intercepting - Arranged For Flashing Recall And ~or Dialing - On Line -
tor Use on M.R. And C ,C. Lines - Fu.11 l~chanical Switching . System. 

G-~Fflt~ _DESCRIPTION.! 

1. This circuit is used at the zero and intercepting position of a special 
''A" board in a full mechanical office for completing two number calls, information, 
intercepted, ar.d such other calls as subscribers may be unable to complete mechan
ically. The answering cord is used with intercepted lines, supervisor's lines, lines 
transferred from the repair clerk's desk, intercepting operator's final lines, three 
wire trunks to two number and ze1;0 operators, a?ld special line circuits. Tlie inter
eapted lines and intercepting operators• final line circuits have sleeves grounded 
through a maximum resistar.ce of 42 oluns. The supervisors' lines, lines transferred 
!rom a repair clerk's desk, three wire ·trunks, and sp·ecial line circuits have sleeVE]S 
grounded through a maximum resistar..ce of 368 ohms. The calling cord of the c·ircuit 
is used with outgoing trunks, supervisor's lines and operators' district and send.er 
selectors, whose slee~es 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 ex
tinguished when the call is ans,:er.ed by the zero and intercepting operator. The in
sertion of the plug of the answering cord in the l~ne or trunk jack trips machine 
ring1ng in the incoming trunk ar.d causes the answering ~uf0rvisory lamp at the zero· 
and intercepting position to flash unti 1 ex.tinguisr.ed b:,: ·the op::ration of the tal~
ing key~ ?he operation Qf .tte talking key ext~ngu~shf3s the ansvvering.cord s~per:1sory 
,lamp anu connects the special "A" operator's telephone . c~r~uit to the cord circuit. 
Tbe operator talks with the calling party, and if the ~all requires 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 senier selector, and the operator 
dials or sends rir,ging current over the cord as may be necessary. The calling cord 
is arra:nged to prevent its being used as an ansv;ering cord in connection m.th incom
ing intercepted line or an intercepting operator's final line circuit, thereby pre
venting a charge on the mess~ge rate line, On zero o~arator's calls, or calls incom
ing over sup3r~isors' lines 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 fossible to rec~ll the zero and intercepting operators by 
a momentary depressi•on of the switchhook at the calling station. or by wi ttdrav;ing 1 

and immediately rc-inserti~g the plug in the jack at the calling switchboard. The 
operat~?1 in either case causes the answ!3ring co1·d supervisory lamp to flash until 
the talk:-ng key is operated, On ~alls over intercepted lines from incoming, or in
terceptea. operators' final line r:; i:ccui ts it is not possible to recall tho zero and 
inte:"ccpt i::ig operators. as d~pressiri.g the switchhook at the subscriber's ·station or 
removing th~ plug from the j2.ck of the callir.g switchboard will release the calling 
district ~nCL ~sender selector c~rcui ts. In all cases, ~vhen the receivers are replaced 
~n the sw1 tchnook~ at t~a callu.g ~nd called sto.tions or the plugs removed from the 
Jac~s at the calling ar.a. c~lled switchboard., both cord supervisory lamps are lighted 
until the removal of the p1ug from the jacks. · 

3. The circuit is provided with the number chocking feature to enable tho zero 
opcrntor to verify the calling party's num,; . __ _.. 111 malting toll charges. In making a downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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check test, the tip of the plug of the calling cord is touched to the sleeve contact 
of the cali ing line, whic·h apfears in the check test multiple before the O}?erator • 
If the calling :par:ty has given the correct number, the operator vvill receive a check
ing tone upon contact of the tip of the cord with the multipled sleeve of that number. 

m""}TAILE.D DESCRIPi'ION. ----~----------------
I NTERC3PTING CALLS. -------------------

4e ~ben the plug of the answering cord 1s inserted in the jack of an incoming 
intercepting line circuit in answering a cal 1, the IvIG--1 and SL-1 relays operate on 
ground through the s l eeve of the jack. The SL-1 relay O_f)erated, lights the answering 
supervis or ~y l am:p., The MG, ... 1 relay operated, closes a circuit through the winding of 
the SW re l ay which ope rcl.tes. The Oferation of the SW relay closes a 40 ohm shunt 
through the flashing circuit lead, intermittently around the answering cord super
visory lamp, flashing the lamp. 

5. The operation of the talking key (a} conr.ects grou.r..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" Oferator's telephone circuit and (c) operates the L relay. The oper
ation of the L relay, (a) operates the C relay which locks to battery on . the armature 
of the SV/ rel_ay, (b) connects lead L-1 of the telephone circuit, through the make con-
tacts of the STT rela.y, through the reJeating coil, to ground over the tip side of the 
cord, (c) closes a circuit from the sleeve of the answering cord, over the checking 
tone lead to the sfecial 11 Nr operator's telephone circuit, and (d) closes a circuit 
from battery through a winding of the S relay, make contact of the SV/ relay, to 
ground over ·the tip side of the _iY'..coming selector circuit, 02erating the S relay. The 
operation of the C reiay disconnects the answering cord supervisory lamp from tbe 
flashing circuit. Grour.d connected to the 1-1 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 sel ector circuit by battery furnished through a back contact 
of the third tripping relay. The S relay operated, (a) ·1ocks through the make con
tact of the S\7 relay, to ground on the tip side of the incoming se l ector circuit, 
( b) opens the circuit through the windir.g of the S-1 relay over the ring· side of the 
incoming circuit 0 (c} closes a circuit f~om battery through its outer wirding, to the 
ring side of the incoming selector circuit, and (d} ex tinguishes the 2-F lamp. 

6. Upon insertion of the pl ug of the cal ling cora. in the j:ack of an outgoi!lg 
trunk, opera tor 7 s dist1•ict and seni.ier select;Yl-'~ ot tie line, . the SL re l ay operates to 
ground on the s1eevo of the j 2,ck~ The MG re l a.y l'i however, does not operate due to t:he 
high . resistance of the j ack sleeve<: The operation of the SL rel ay disconnects the 
tip of the cord from the busy test lead and connects it through the dialing an~ ring~ 
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 l8JJ resistance -t o 
battery through the calling cord. su'f)ervisory lamp vvhich lights. Should the plug of'. t l1e 
calling cord be inse r ted in the jack of a blank incoming intercepted line or an in
terce2ting o_perato r ~s final line circuit, the MG relas and SL re-lay -notl1 operate. 
The MG relay operated, closes a circuit through tl1s 1ivincliri.g of the G relay wr1ich 
oP-e rates, openil'Jg the t ip_si_de o_f_the_c~nL.anLJ.r--ev-e-nt i ng t-l=:& ir+t9-J.:!..:e }te<l. -l ine from 
being -bridged by the re pea ting coil ar.d S-2 relay, and t l:er0 by roa\dng a cha rge or 
collect_ing a. coin at the calling station. · downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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7 • The ope;r3,tion of th0 dialinG key disconnects the tip and. ring of the call-· ·, 
d from the repeating coil and connects it to the TD anu RD leads. of the dial-ing cor . .. , . . . d 

ing circuit. dhen the ?Pe:ator s d1~~r1ct and sender selector is rca y to receive 
<iialing impulses, the d1al1ng t one wlll be sent back over the tip and ring leads TD 
and RD, through the dialing circuit to the operator's telephone circuit. 

s. When the receiver is removed from the switchhook at the called station, a\ 
reversal of c~rrent over tip and ring of the operator's Qistrict o.nd sender selector 
circuit operat es the S--2 polarized. relay,, The S-2 relay operated~ extinguishes the ... , 
calling cord supervisorlf lamp. When the receiver has been re:placec1 on the swi tchhook ·' 
at the calling station, the S relay releases, re-lighting the answering cord super- . 
visory lamp. Replacing the receiver on the switchhook at the called station cause~ · 
the district s81ector and sender circuit to function, reversing tbe current over tip 
and ringj causing the S-2 pol~rized ralay to release, am re-light the calling cord 
sup0 rvisory lamp. Upon the r0moval of the plugs of both cords from the jacks, the 
SL. SL-1 and ~G-1 relays are releas~d, extinguishing both cord supervisory lami:s and 
restoring the circuit to normal. 

I 

~iP.Q_ :OPER·~ TOR 'S _CALL. 

9. ·,,·hen · the plug of t~c answaring cord is inserted in the jack of a super- ., 
visor• s line a line transferred from repair clerk's desk, a three wire trunk, or 

' . l special line circuit, in answering a call, the SL-1 relay operates, but the marg1na 
relay MG-1 does not operate due to the high resistance in the jack sleeve. The Sand 
and SV relays therefore, do not operate as in the case of the intercepted calls. Talk-· 
ing battery is furnished to the incoming circuit through the winiing' of the S-1 relay, 
break contact of the S relay, through the rereating coil and over the ring side of the · 
cord. Ground is furnished through the break contn

1
ct of the SW relay and repeating coil 

to the tip side of the cord~ The S-1 relay operates through the loop of the calling · 
station, repeating coil, to ground tr.rough the break contact of the SW relay. The 
S-1 relay operated, causes the answering cord supervisory lamp to flash under control 
of the flashing circuit described under "Intercepted Calls". The operation of the · 
talking key functions as previously described, operating the L relay. The operation 
of the L relay (a) clPso~ a, ~ircuit through the secondary wirding of the C relay which 
operates~ {b) closes a c1rcu1t through the tripping relay in the telephone circuit 
over the 1-1 lead, break contact cf the SW relay to ground on the armature of the SL-i 
relay, operating th~ tripping~ relay, -and (cl closes a circuit over the checking tone 
lead, to the answering cord s1eeve~ The 0µ3ration of the C relay closes a circuit 
from battery on the armature and break contact of the S~ relay, make contact of the 
S-1 relay, through the 18.-D resistance to ground on the armature of the SL-1 relay, 
thereby placir.g a 40 obm shunt around the answering cord supervisory lamp, ex:tinguish- · 
ing it. 

10. V✓i th the plug of the answering cord inserted in the jack of a two number 
and zero operator t~unk, th~ talkin? key operated and the tip of the calling cord plug 
touched to the calling station multiple sleeve contact, a circuit is closed from the 
checking tone lead (CTR} in the operator's telephone .circuit, make contact of the L 
~relay, sleeve of the answering cord, trunk sleeve multiple, tip of the calling cord, 
busy test lead, to ground through t'he refeating_coil in_tlla...opera.tor's tele!}hone-cir-- 
e-u-i-t-.-
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• · 11. Should the swi tohhook at tr..e calling station be depressed momentarily 
when the talking key is in its normal position ar.d the L relay released, the S-1 relay 
is released momen-iarily. The S-l relay released o?e.i1s a circuit thrrn:;gh the 40 ohm 
windir..g of the C relay which releases. Upon the re-operation of the S-1 r0lay, a 
circuit is olosed from grourA on the armature and make contact of the SL-1 relay, 18-D 
resistance make contact of tr~ S-1 relay, break contact of tre C relay, over the flash
ing ·circuit lead, ~hich causes the answering supervisory lamp to flash. In complet
ing intercepted calls, the Oferation of· the calling cord is the same as previau~ly 

• described. 

• 

12. A reverting ringing key is ~rovided to ring on the calling cord. The 
operation of the key supplies ground to the ti~ through the 18.G resistance to hold 
the S relay operated. 

13. The operation of the coiD collect kay or coin return key operates the CN 
relay, applying 110 vol ts posithre or negative direct current to the tip ar.d ring of 
the line to c_ollect or return th~ coin. The CN relay is slow in releasing to leave 
a path of discharge from the coin magnet to ground. to protect the apparatus against 
the high voltage developed by the coin magnet. The operation of the coin collect key 
also connec t s 39 volt battery to the sleeve of the line to operate the message reg
ister on a line operated on a message rate basis. 

f::-03-A 
( S-2) 

CIRCUIT_RE½UIRE~NjS 

NON.OPERATE_ 

.. 1£JCHANIC.AL RE0,UIREMENTS 

REL.EASE_ 

( a)- Armat ure travel .. 015'; to ..,.02()" • 
( b) Armature must move freely in bea rings. 
(c) There must be follow in the contact springs. 
{d) Thex-e shall be o005" air ga.p between the ha.rd 

rubber b:t·idge ar.d the swil~i_ng spring • 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



• • 

• 

• 

' 

B76 
( S-1) 

E144 (C) 
Seoorrlary 
Wi:rnliY1g 
( 350 ol1ms) 

Pr.imo a:.1d 
TeI· Wdg,~c 
in prn·s.llel 
( 40 ohms} 
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ELECTRICAL_RE~UI::mM3NTS 

When the trunk loop 
a.oes not exceed 
3560 ohms resistar~e. 
':::est • 004 amp. 
].eadj •• 0024 amp • 

Yihen the trunk loop is more 
than 3560 ohms but does not 
exceed 5000 ohms resistance. 
Test .0032 amp. 
Readj •• 0024 amp. 

~·:hen the trnnk loop exceeds · 
5000 o1~ns resistance. 
rest .0026 amp. 
Readj •• 0024 amp. 

On open circuit. 

On open circuit. 

_On open circuit •1 

ZRUNK LOC"P includes the r sistar~e of the trunk conductors, 
relays ani repeating coils, in the district ani connecting 
circuits. 

After a soaJ~ of approx
imately e3 amp. 
Test • 018 amp. 
Re adj. • 015 amp. 

Test c055 ampe 
Rea.ij. 11052 anip .. 

Test ,.,088 aop. 

After a soak of approx~ 
imately .3 amp. 
_Test ~0047 amp. 
Re adj • • 005 amp. 

Test .010 amp. 
Readj. .011 amp • 
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~192 en) 

E466·· 
( SW) 

&464 
(L) 

Test ,035 amp. 
Readj •• 033 amp • 

Test .0263 amp. 
Raadj, .02s. amp. 

Test .034 amp. 
Readj. .028 amp. 

Spl. E5 · Through relay winding: 
D~22188 Readj. .057 amp. 
coded £650 Through sleeve of oord: 
(MG & MG-l)Test .074 amp. 

Readj •• 070 amp. 

Spl. ~g - Test .014 amp. 
D.20418 (G)Readj •• 007 amp. 

Spl.- E85 Through 200 ohm winding 
D-22153 of ~ela.y: 
coded £649 Readj •• 026 amp. 
(SL & SL-l)Through sleeve of cord: 

Test .024 amp. 
Readj •. • 032 amp. 

Spl. E1&4 Test 0053 am.p 0 

D-22196 {S)Rearlj. c037 ~P• 
Coded E830 
.Inner Wdg. 
250 onms. 

Outer Wdg. Test .057 amp. 
250 Ohms. 

I 
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NON-OP3RATE ----... ----~~--
Test .020 amp. 
Re adj • • 022 amp 

Test .014 am;. 
Readj •• 015 amp. 

~ough relay winding: 
Re adj. • 045 amp. 
Through sleeve of cord: 
Test .052 amp. 
Read~ •• 055 amp. 

Test .0052 amp. 
·Readj. .0055 amp. 

Through 200 or.m winding 
of relay: · 
Rea.dj • • 01 "I am;,. 
Through _sleeve of cord: 
Test ,020 amp, 
Re adj. , 021 am:p • 

Test .020 amp. 
Read.j. • 022 amp. 

April 28, 1921 • 

Test .. 003 amp. 
Readj • • 004 amp. 

ENG.-IWB-JO. 
5/20/21. . 

CHK 'D • --RAP ...CWP. APPROVED C. L. SLUYTER. G.,M.L. 
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