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: JETECD OF QPZRATICN
* CORD CIRGUIT
Zero ard Intercepting - Arranged For Flashing Recall And For Dialing - On Line -
I Zor Use on M.R. And C.C. Lines - Full Mschanical Switching System.

T T e T T mn -~

1. This circuit is used at the zero and intercepting position of a special
i poard in a full mechanical office for completing two number calls, information,
' intercepted, and such other calls as subscribers may be unable to complete mechan-
izally, The answering cord is used with intercepted lines, supervisor's lines, lines
sransferred from the repair clerk's desk, intercepting operator's final lines, three
wire trunks to two number and zero operators, amd special line circuits, THe inter-
sapted lines and intercepting operators' finmal line circuits have sleaves grounded
through a maximum resistarce of 42 olms, The supervisors' lines, lines transferred
{rom a repair clerk's desk, three wire trunks, and special line circuits have sleeves
grounded through 2 maximum resistarce of 368 ohms. The calling cord of the circuit
1s used with outgoing trunks, supervisor's lines and operators' district and semder
selectors, whose sleeves are grounded through a maximum resistance of 368 ohms,

2., In answering 2 c2ll from a toll switchboard over a toll trumk circuit, or
from a cordless toll board, the supervisory lamp in the calling switchboard is ex-
tinguisrked when the call is answered by the zero ard intercepting operator. The in-
sertion of the plug of the answering cord in the line or trunk jack trips machine
ringing in the incoming trunk ard causes the answering cugsrvisory lamp at the zero
and intercepting position to flash until extinguiskred by -the opsration of the talk-
ing key, The operation of tle talking key extinguisres the answering,cord supervisory
lgmp and comnects the special "A" operator's télephornu.zircuit to the cord circuit.
The operator talks with the calling party, amd if the 5azll 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 rirging current over the cord as may be necessary. The calling cord
is arranged to prevent its being used as an answering cord in comection with incom-
ing intercepted line or an intercepting operator's final line circuit, thereby pre-
venting a charge on the message rate line, On zero operator's calls, or calls incom-

'l' ing over supsrvisorg' lires from final, lines transferred from the repair clerk's
desk, throc wire trumks to zero operators, special line circuits, or ircoming trunks
from magneto office, it is possible to reczll the zero ard intercepting operators by
a momentary depression of the switchhook at the calling station, or by witkdrawing
and immediately re-inserting the plug in the jack at the calling switchboard., The
& operat?o; in either case causes the answering cord supervisory lamp to flash until
: the talking key is operated, On calls over intercepted lines from incoming, or in-
terceptea.operators' final line sircuits it is not possible to recall the zero and
~ inte;:ge_ptlng operators, as depressing the switchhook at the subscriber's gtation or
??m?V1n§ the pilug from_the Jeck of the calling switchboard will release the calling
district and sender selector circuits, In all cases, when the receivers are replaced

on the :WitChhaiis at the calling and called stations or the plugs removed from the
Jacks at the calling ard called switchboard. both d ervi 2T iz
until the removal of the plug from the jacks. cord supervisary lamps are lighted

o

3. The e¢ircuit is provided with the number checking feature to snabls tho zero
: oparator_to verify the ling ' i o ' 2 ; ¥
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check test, the tip of the plug of the calling cord is touched to the slieeve contact
of the cailing line, which appgears in the check test multiple before the operator,

If the 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 mulitipled sleeve of that number.
DESTAILED DESCRIPIION.

4, Vhen the plug of the answering cord is inserted in the jack of an incoming
intercepting line circult in answering a call, the lG-1 and SL-l relays operate on
ground through the siesve of the jack. The SL-l relay operated, lights the answering
supervisory lamp. The MG-1l relay operated, closes a circuit through the winding of
the SW relay which operates. The ogeration of the SV 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) connects grourd 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" ogerator'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 relay. (b) connects lead L=l of the telephone circuit, through the make con-
tacts of the SV relay, through the repeating coil, to ground over the tip side of the
cord, (c) closes a circuit from the slesve of the answering cord, over the checking
tone lead to the special "A" operator's telephone circuit, amd (d) closes a circuit
from battery through a winding of the S relay, mske contact of the S5 relay, to
ground over ‘the tip side of the incoming selector circuit, owverating tae S relay. The
operation of the C relay discomnects the answering cord supervisory lamp from the
flashing circuit. Grourd comnected to the L.l lead starts the o.eration of the trip-
ping relays in the operator's telephons circuit., The time required to operate the
tripping relays in the operator's telephone circuit insures the tripping of machine
ringing in the incoming seliector circuit by battery furmished through a back contact
of the third tripping relay. The S relay operated, (a) locks through the make con-
tact of the SW relay, to ground on the tlp side of the incoming selector circuit,

(b) opens the circult through the winding of the S-1 relsy over the ring side of the
incoming circuit, {¢) closes a circuit from battery through its outer winding, to the
ring side of the incoming selector circuit, and (d) extinguishes the 2-F lamp.

6. Upon insertion of the plug of the calling cord in the jack of an outgoing
trunk, operator’s distriet and semier selector, ot tie line, the SL relay operates to
ground on the sleeve of the
high resistance of the jack sieave. The operation of the SL relay discomnects the
tip of the cord from the busy test lead and connects it through the dialing anG 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 18D resistance to
battery through the calling cord supervisory lamp which lights. Should the plug of the
calling cord be inseried in the jack of a blank incoming intercepted line or an ine
tercepting operator®s final line circuit, the MG relay and SL relay both operate,

The MG relay operated, closes a circuit through the winding of the G relay wanich
operates, opening the tip side of the cord and preventing tle inteirceted line from
being bridged by the repeating coil and S-2 relay, and tker¢by maxing a charge or

Jack. The LG relay, however, does not operate due to the
(]
»
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7. The operation of the dialing key disconnects the tip ffﬂ rigg of the gall..
ing cord from the repeating coil and commects it to the TD ama gu leaas,gf the glal_
ing circuit. “hen the operator's district and serder selector is regdy.to receive
dialing impulses, the dialing tone will be sent back over the tlp‘ana.rlng lsadg T
and KD, through the dialing circuit to the operator's telephone circuit.

8. When the receiver is removed from the switchhook at the called station, a 3
reversal of current over tip and ring of the operator's Gistrict and sender selector
circuit operates the S-2 polarized relay., The 5-2 relay operated, extinguishes the -
calling cord supervisory lamp. When the receiver has been replaced on the ;witchhook a3
at the calling station, the § relay releases, re-lighting the answering cord super-
vigory lamp. Beplacing the receiver on the switchhook at the called station causes
the district sslector and sender circuit to function, reversing the current over tip
and ring, causing the S-2 polarized relay to release, and re-light the calling cord
supervisory lamp, Upon the removal of the plugs of both cords from the jacks, the )
gL, SL-1 and kG-l relays are released, extinguishing both cord supervisory lamps ank
restoring the circuit to nomal.

8

9. %hen the plug of tho answaering 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
special line circuit, in answering a call, the SL-1 relay operates, but the marginal
relay MG-1 does not operate due to the high resistance in the jack sleeve. The S and
ard 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 repreating coil and over the ring side of the
cord. Ground is furnished through the break contact of the SW relay and repeating coil
to the tip side of tre cord, The S-1 relay operates through the loop of the calling
station, repeating coil, to ground through the break cantact 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, ocperating the L relay. The operation
of the L relay (a) cl0ses a circuit through the secondary wirm ing of the C relay which
operates, (b) closes a circuit through the tripping relay in the telephone circuit
over the L-1 lead, break contact of the SW relay to ground on the armature of the SL-1
relay, operating the tripping relay, and (c) closes a circuit over the checking tone
lead, to the answering cord slesve, The operation of the C relay closes a circuit
from battery on the armature ard break contact of the SV relay, make contact of the
S-1 relay, through the 18.D resistance to ground on the armature of the SL-1 relay,
thereby placing a 40 ohm shunt around the answering cord supervisory lamp, extinguish--

ting it,
e

10. Vith the plug of the answering cord inserted in the jack of a two number
ard zero operator trunk, the talking key operated and the tip of the calling cord plug
touched to the calling station multiple slesve contect, 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, trumk sleeve multiple, tip of the calling cord,

‘busy test lead, to ground through the repeating coil in the operator's telephons cir-
cuit,
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11, Should the switchhook at tkre calling station be depressed momentarily
when the talking key is in its normal position and the L relay released, the S-1 relay
is released momentarily, The S<1 relay released opens a circuit through the 40 ohm
winding of the C relay vhich releases. Upon the re-operation of the S-1 relay, a
circuit is closed from grourd on the ammaturs and make contact of the SL-1 relay, 18-D
resistance make contact of the S.1 relay, break contact of the C relay, over the flash-
ing-circuit lead, which causes the answering supervisory lamp to flash., In complet-

ing intercepted calls, the ogeration of the calling cord is the same as previenuly
described, ’

12, A reverting ringing koy is provided to ring on the calling cord. The

operation of the kcy supplies ground to the tip through the 18«G resistance to hold
the S relay operated.

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 arnd ring of
the line to collect or return the coin. The CN relay is slow in releasing to leave
a path of discharge from the coin magnet to ground to proteet the apparatus against
the high voltage developed by the coin magnet, The operation of the coin collect key

also connect; 59 velt battery to the sleeve of the line to operate the message reg-
ister on a line operated on a message rate basis.

CIRCUIT REUIREVENTS

OPERATE_ NON-QPERATE_ RELEASE_
£03-4 JCCHANICAL REQUIREMENTS
(5=2) _) rmature travel .0i5" to .02qQ",

(a

(b) Armeature must move freely in bearings,

(c) There must be follow in the contact springs.,

(d) There shall be ,005" air gap betwsen the hard
rubber bridge ard the swinging spring,
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Yhen the trunk loop
does not excead

3560 ohms resistarce,
Zest .004 amp,

Zeadjs 0024 amp.

hen the trunk loop is more
than 3960 chms but does not
sxceed 5000 ohms resistance,
Test 0032 am

Readj. .0024 amp,

“hen the trunk loop exceeds
0 olms resistance,
t
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On oren circuit.

'On open circuit.

On open circuit.

NOTE; IRUNK LOCP includes the resistance of the trunk conductors,

relays and rereating coils, in the district aml commscting

circuits.

After a soak of 2 PPT O X
imately .3 amp,
Test .018 amp.

d 015 amp.

g
®
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.
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After a soak of 2ppProx-
imately ,3 amp.

Test ,0047 amp.

Readj. 005 amp.

Test .010 amp.
Readj. 011 amp.
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CIRCUIT 3%
OFERATE
E192 Test ,035 amp.
(cx) Readj. .033 amp.
E4b66 Test .0263 amp.
( sw) Readj. 025 amp.
B464 Test .034 amp.
(L) Readj. 028 amp,
Spl, E6 -~ Through relay winding;
D-22188 Readj. .057 amp.

coded £650 Through sleeve of cord;
(¥G & 1G-1)Test .074 amp.
. Readjo «070 amp ¢

Spl. 39 - Test ,014 amp,
D.20418 (G)Readj+ «CO7 amp.

Spl, E85  Through 200 ohm winding
D.22153 of relay:
coded 2649 Readj. .026 amp,
(sL & SL-1)Through slseve of cord:
Test +024 amp,
Readj. .032 amp,

Spl. Bils4 Test 053 amp,
D-22136 {S)Bealj. 037 amp,
Cocded EG3Q

Inrer %Wz,

250 ohms,

Quter Wig. Test 057 amp.
» 250 Ohms.

ENGe=eIWB-JO.
5/20/21.,
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Test «020 amp.,
Roadj. 032 amp

Test .014 amp.
Reedj. .015 amp.

Test ,003 amp,
Readj, .004 amp.

Through relay winding:
Readje o045 amp.
Through sleeve of cord:
Test ,082 amp.

Readj. 058 amp.

Test .0052 amp.
ReadJ ] 00055 amP.

- Through 200 okm winding
of relay:
Readj, 017 amp.
Through sleeve of cord:
Test 020 amp s
Readj. .021 amp.

Test 020 amp,
Readj. 022 amp,

APPROVED €, L, SLUYTEZR, G.M.L.






