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METHOD OF OPLRATION
SENDER CIRCUIT
Subscriver's Two-Digit Office Code -~ Power DNriven Machine Switching System.

This appendix was prepared from issue 28 of drawing T=3502305.

The following requirements for the E1483 relay (MSI-1) shall be
hddet’i: ’
Test
€K Cont Arm. Test Test Readj. Comn Set
Code  Desig. Spece # _No. Irass Trvl., _For Amps. Amps. GREN  Erep
11483 (MSI=-1) X-~70037 15 2g .015 0 .040  .018 RU(M3I~1) G
Under the test notes for the 206-4K relay (CT-4) in appendix 1 to issue
2 note 9 shall be chenged to read as followg.
"9 - Before applying the current tlow reqguirements
to the prirmery winding, conuect 48 volt battery to
the #3 contact of tie (CT-d} reley ani to the 1-T
spring of the (CT-3) relay”.
FNG o ==FEOP-BO. CEZ™M¢~=4NE~CWP, AFFPOVED - J.T. DOV - G.M, T

3/20/23,
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METHEOD OF OPERATION
SENDER GIRCUID

Subsceriverst - Schematic Twn Digit Office Code - Fower Driven Machine 3Iwitch-
ing System.,

This Anpeniix was prenared from issue 25 of T—509é“5.

The requirements for the 208-4K relay (C™4) shall ve chanzed to readl
2s followg:

CIRCUIT REQUIRFLENTS

TR READJUST REQUIREMENTS SFO'N BRIOV ARE ROR MAINTRNANCE USE ONLY
T"r'ﬂ]“"? TICAT REQUIRENENTS
206-AX SrTC. MUMETR SKTTCE NUMBER
(CD-4) " %=70055 | ety

DIRECT " CURIEND 10 i} PRQUIRFEMENTS

(o) The eiasing spring shsll 2e tensioned asa
sufficient foroe

inst the amature with
o moel the non - perste redquircment.

Test Wiz Teat For Test, Amps. Realje amps.
P 017 .015
P .0125 L0386
S 0040 '038 ) L PN
J «020 .019
T .C53 . 050
CIRCUTIT TREPARATTON
TEST CLIP DATS
Te st _ Test Set See Test
ilBs Blozk Conn. Bat, Conn. GRNs  EFrep. Note _ Remaris
P 1B (CD-3) G 9/4/17
P 15 (C7-3) G 9/17
5 2B (CC) 31 (C1-3) B/G 17
.. - - - - c
T (cmn7)0 - I? (CP-3), " 10/17 D
Test Nctes:
4 (a) Total contact trzwel 004",
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Test Notes:

9

17

Before avylying the current flow requirements to the primary winiing, con-
nect 48 vOlt vattery to the #3 contact of the (CT-4) relay anl to the 1B
spring of the {(CT-3) relay.

Before applying the. joint hold current flow requirements to the tertiary
winding, connect 48 volt vattery to the #3 contact of the (CT-4) relay.
hile establishing the joint hold current flow values in the test set,

the (CT~4) relay should te held operated on its primary winding vy grouni-
ing the 1B spring of the (CT=3) relav. In order to get the (CT-4) relay
arnature in its operated nosition vefore testing for the hold oun its
tertiary winding, it will be necessary 4o operate it on its primary wini-
ing oy momentarily grouniing the 1B spring of the (CT=3) relaye.

Srecial reqﬁirements to meet circuit conditions which are (a) maximum
subscribers' loop 750 ohms, (o} earth potential 17 volts nezative, 18

volts positive and (c¢) minimam subscricers® line leak 10,000 ohiis.
Remarks ;
g - Requiréments for relay winding alone.

D - Joint circuit requirements for rarallel circuit combination of (CD—4),
(CT-3) and (CT-1) relays.

ENG o ==CF3-LK, CFK'De =~ANB=CVW/P, APFROVED = J,L, DOW = GuMoTe

8/20/23.
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MBETHOD OF OPERA TION
SENDER CIRCUIT
Subscriber's - Schematic Two Digit Office Code - Power Driven Machine 3witch=-
ing Systems
This Method of Operation was prepared from issue 26 of draviing T-502305.
DEVELOIMENT

1, PURPOSE OF CIRCUIT

1.1 This circuit is for use in controlling the establishment of a
connection through mechanical selectors unier Airect control of a
machine switching subscriver,

2. VORKING LIMITS

2.1 Minirmm trunk leax 30,000 ohms,
2.2 Maximum external trunk loop to 24 volt R.C.I. orffices - 6500 ohmns.
2.3 Maximumn external trunk loop to office, incoming or final se-

lectors - 2300 ohms.,.

2,1 Maximum subscricer’s line loop (non-coin) - 1000 ohms or earth
potential maximum. 18 volts positive to 18 volts nexative,.

25 Maximum subscriber's line loop (coin} - 750 ohms or earth jo-
tential maximum 18 volts positive to 17 volts negative.

2.6 On all R.C,I. class calls, minimum trunk loop for selection
beyond office ~ 900 ohms,

3« DPRINCIPAL FUNCTIONS
The principal functions of the sender are:
Sel To receive and register the pulses djaled by a calling subscricer,
3.2 To translate these pulses from the decimal system as dialed,
into the proper settings on the registers anl translator for making
the necessary selections on the panel type selectors.
363 To set up by means of the class register, the circuit coni-
ditions for completing the call to the particular class of office

in which the called station termninstes as for exam-le, a manual or
a machine switching office.
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ded To control the selections on ths various selectors as required
to complete the connection,

365 To translate the’ rezister settings into the proper pulses to
set up the required numver on the call 1niicatqr if the called
station is in a manual office.

36 To collect the coin on completed calls from coin vox stations
or to return the coil if the call is not completed or is for a
station to which free service is given,

37 To- give a suitable alarm after a predetermined lenzth of tinme

in case the commletion of a call is blocked at dny"wo1nt in its
progress.
3.8 To set up a release conlition in the sender ani the 3%istrict

circuit in case the call is avandoned bty the calling suvseriver
during the -time.selections are veing made,

369 To give a signal to the sender monitor at the trouvle deék in
case the call is vlocked due to improper dialing or failure of the
equipment during the time selections are being made,

3.19" . The sender is made up of the following divisions;

30101 CLLS3 CIRCUIT By means of which the class of call
to be made is Aetermined., The setting taken by the
class switch czuses the senler to add .or to omit certain
of its operations as requived for the completion o1 the
connection, '

3.102 REGISTER CONTROL CIRCUIT Controls the connection of the
sender to a district selector; controls the closure of
the fundamental circuit during selections an? controls
the disconnection of the sendter,

3.103 REGISTER AND TRANSL.TOR CIRCUIT The office code dial
pulses take settings corresponding to the number of
pulses disled. The setting of the ofilce cole rezisters
gives comnlete information to- the sender for selecting
a trunk to the office containing the called station.
That is, for setting the class register to zive the
necessary circuit comvinations for the class of the
desired office and ior making the proper brush and
grouy selections on the 4district and office frame and
for choosing an outb01nb trunk to the called orfice.

3.104 NUMBERS REGISTER CIRCUIT The numerical and station
dial pulses take settln ;3 corresponding to the numner
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of pulses dialed. The setting of the numerical registers
controls- inceming- and final: seglections or controls the

~ R.C.I..pulses Aepeniing upon the class oi 01f1ce in vhich
the called station is located.

3.105 SENDER CIRCUIT -ConsiSting of the steprping relay and count-
ing re=lays for controlling Aistrict, office,.incoming and
final selectioussv:The’ counting relays to be used for Ai.=
trict and office selections are determined by cross connec-

tions .from-the-district.brush, distriet group, office brish
and. office- group :ares of the translator.- The counting re-
lays to te used for incoming orush, incoming group, final
orush, final tens ani final vnits and if required station

; de31gnat1ons are d4¢termined by wiring fran the numerzcal

. and ‘stations r3515ter arcs of Ehe translator.

3,106 CALL INDICAEOH.IMﬁUloER CIRCUIT Ehe imulser sequence
switch sends out to tlie corntrol cirecuit of the call indi=
cator equipment at the manual office & series of pulses,
the 'sequence of which ‘is under ‘control of the sender
numerical registers, to operate the call indicator lamm
relays -that .cause: the number :of the called subscriber’s
nunber to bve dlsnlayeﬂ oefore an Operator.

3107 SEN’DER ’t?ON ITOR . AND TIME I\E&SURE ALARI’ CJ.RCU T"‘ For the

. ~ purpose-of ziving a signal to a sender monitor when any
condition in the sender circuit remains unchanged for a
length of time predetermined by the circuit. -Associated
with the tiire measure alam circuit is a coin circuit
used for monitoring on coin an? non~-coin llnes and for
. the retfund or collection of" 001n.

4, CONNECTING CIRCUITS ke This senier‘will runctlon withs '

4.1 Any standard district selectors

4.2 Any standard office selectér.

4.3 Any standard incoming selector.

4.4 Any sténdard fiﬂai selector, |

4.5 Any standard R;Q.I. trunk to-a'manuél office.

4,6 Any standard outgoingutrunk to.an operato?'s position.

4.7 Associated cord bir&ﬁits.at-trouble-desk.
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ETAILED DESCRIPTION
TON=COIN ("X" VIRING)

SENDER SELECTED

5« With the sender control switch in pesition 1, battery is conwe
nected through the winding of the ¥ relay to the multiple test terminal
of the associated district sender selector {not shownl- Vhen s huniing
sender selector selects and connects to *he tiv (7Ti, rinz {k), test,
fundamental tip (¥T), senier control SC!, fundsmontal rinz (¥R}, tormirals
of this circuit, it connects zround 4G fnc test t“t;ihal, operatinz the
T relaye 7The T relay cpersted, {a) is heid optrased from zround on the’
test lead, (b) operates the ON relay and (z) operates the SLZ relay under
mocmnmloftMaL ELS, ST and ST-1 relaySe

6e lhen the sender is selectcd, the associasted district advances
to the "awaiting sender" position, in which position a circuit 1s closed.
frcm battery, over lesl SC, taroush both windings of the SC "elav, fiot =
grocund operating ihe o0 reiays. The operation of the 9if wvelay, {2} closes
a circuit from ground to opsrate the SB ralay, (b} prepares ir ort a
circuit for operstine the =l reluy, (s} closes & cirsnit from ground
its make contact, X wiring), norisl terminsl (terminsl 22) anmd a2 orush,
to battery through tlhie break g¢omiect and winding of the US relay, cperat~
ing the MS relay. The operation of the SB rvelay, {a) opens the operaiing’
circuit to the MB reliay so that thils serder caznnct be mais busy by a make
busy plug, (b) eloses in par: a chain cirault to the "el) seniers busy"
register, {c) closec ia part a cirevit to light tne somder dmzw Lamn vhon
the oender busy key is opersted, and {d) closes a cirenit fiom buut,r"
through the non=iriuctive winding of the T=1 reliay in parzliel with battery
through the winding c¢f the T relay, throuch the 80 chm winding of the I-1
relay, to ground oa the armaturs of the ME relaye

7« The T=1 relay does not operate at this time, as its inductive
winding is short circuited by the ground on the test lead« The M5 relsy
operated, functions as described under "Time Ileasure snd Alarm"e The op=
sration of the SC relay opens the eircult through the SLE relaye The SIR re~
lay is slow to release and the call has not been abandoned or the sender seize
ed to colleect or return & coin, the L relay operates before the SLR relay re=
leasese Circuit battery thvough the primary winding of the L relay, (X wiring),
MSL relay normal, R lead, through the associated diotrzct, line finder and sub=
scriber's line circuits (not snOWn) T lead, MSL relay normsl, to zround through
the outer winding of the 66~4i repeatinz coile The operation cof the L relay
closes a circuit from battexry through the windine~ of the bLB relsyy to Zround,
thus holding the SiLR relay cperated.

_ 8« If the call is zbandoned or the sender has been seized to
collect or return a ccin, the L relsy does not operate and the SIR. relay

releases, causing the sender to function, as described for an abandoned

czll in paragraphs 41 to 43 or as described in paracraeph 59 1f seized.
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for the .purpose:of ¢ollectins or refu4a1”« thé coin’s: The operstion of the L
relay also closes a cireuit from ground, T and L relays operated, SC-1 relay
nommal, SC relay opersted, windine of the SC-1 relasy, to ta%tery, operating
the SC=1 relay. The S5C=1 reiay loclks:td groumd on the T relay. fThe opera~
tion of the bC-l relay (a) advancés-the. semder control switch to position 2, '
and (b) closes a circuit to operate the RIS relaye. The operation of the RIS’
reloy closes a circuit from ground through the LC.-4 brush znd nomal teminal,
25 ohm winding of the 66-i repeating coil, 1/2 mefs condenser to battery

on the lead "To Tone Circuits"e 4 tone is thus induced -in the 500 ohm wind~-
ing of the 66=A repeating coil and transmitted to the calling station as an
indication that the ofilce apparatus is ready for the- operation of thé diale

9s Then the sender control switch enters rositicn 1 3/4, sround is
connected to the upper outer contact of control cam T through the winding of
the ON relsy, holding the ON relay operated untll the oerdeT control switch
ad vances from p051tion 6.

SETTING EEGISTRIS

10« The operation of the dial at the callinz station, alternately
releases and reoperates the L relay, in syachronism with the fmrulses in
each digit diasleds The SLR relsy i1s slov ic rclesse and. remains onorated
while the entire number is being dialede The first release of the L relay
closes a circult from ground, T relay operated, L relsy released, RS relsy
operated, windings of the Ri relay, RC=6 brush ‘ﬁu‘v terminal, to battery -
throuzh two paths in pardilels One of these path: Is traced through the
normal PP relsy winding cf the 4 magnet, through the 44=E ‘resistance and
one winding of the OW=2 relay in parallel, to battery,. cperating the Ri
relay, the A magnet, and O¥w2 relay. The other ozth is traced through the
A mzznet normal, strapped terminals of arc im=l, lcsd &4, arc RC=5, ncrmal
teminal and brush, sender control cam ¥, windin~ of the PH relay, PP relay
normal to battery cperating the PH relaye The BA relay is slow in releas—
ing and remains. operated unt11 2ll dislts are dialede.

11. The 0perat10n~of the RA relay closes g cireuit from ground on
the RIS relay to omserate the KC magmete. The PF relay ic fast in onerating
and when opersted closes the register sterpinz masmet circuit to an addition-
al eround on its left armature and locks tc grournd until the A magmet operates,
to insure stepping of the register, if for any resson the impulses of the

L relqy are not of sufficient durativn to crerate the L magnets The opera~
tion of the PH relay alsc closes a circuit frem cround on its right armature
to battery through the windinz of the SIR relay and holds this relay cperated

during the nulsing periode

12 Vhen the & register maznct operates, after the L relsy relieases
it opens the cireuit throush the PH relaye. The FH reluy releases opening
the circuit throuch the . maznet. The (N2 relay and ihe A magnet release
and the A register brush assembly 1s advanved to symingl 1. Hach time the
L relay releases and reoperates, the 4 register masmet and the 7. relay
operate and release and the 4 register trush assembly 1s sdvanced one stepe
Upon the completion of the series of impulses, corrvﬂucna ng to the first
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digit of the office code, the R:i relay and OF=2 relays releases The relezse
of the R& relay opens the circuit in which the RC magnet is energized, re=-
leasinz the maghet, steppinv the RC brush assembly to: teminal 1. The: number
1 19 not used as a digit of: the office code and therefore two or more im-
pulses ‘are received for the :first disit d1a1ed end the 4 register Goes not
stcp on terminal 1 except in the case of a prelnninary impulse as descr:bed
1ater in pardzraph 45e. !

15 xh&‘sender is now- resdy to reCeivé impulses for the second digit

_of the office codee - The L-reiay again alternately releases and reoperatesy
-responding to the impulses from the-dial> The Rai, PH and ON-2 lCluyo. and the
B register magnet operate and release stev’&ng the P rezister in a manner '
similar to that'1n which the "a" register was set, ex2ept, the pulsing circuit
from ground through the L-ond PH relays operated is throurh the winding of the

B ‘register magnet and terminal 1 of the RC~6 arc, instesd of the 4" register
magnet, and the circuit in which the PH relay operates, passes throuch terminal
1 of the RC~E are, lead B, and strapped terminals of the B=l arc, instead of
the normal terminal of the RC~5 arc and lead i« The RC magnet is enercized.-
when the Rd relay operates, and when the Ri relay releases upon completion ci
the series of impulses correspornding to the second dizit of the number diszled,
the EC magnet releases, stepping the RC brush assembly %o terminal 2e “The
register control switch is now in position to direet the next series of ime

pulses from the L relay to the thousnands rezisterse The TH, K, T and U registers
are set in a similar manner to that deabflbﬁd for the & and B reai@ters.‘
On all calls for which the H register -is set 3n positions 5 to 9 inciusive,

the IG relay operates whereby the 1 countirg rsley is connected to the even
numbered terminal cof arc TH-6 for incoming group seleactions instead of the
0O counting relay and where the 3 cournting ralay is connected to the odd
nurbered terminals of the TH«f arc instead of the 2 couating relave

TRANS LATIONW

14. vhen the brushes of the RO’ su 1tch advance to terminsl 2 after
setting the """ register, a circuit is closed to operate the ST relay from
battery, winding and break contact of ‘the 5T relay, terminal 2 and arc RC=4
brush, to ground at the RIS relaye The ST relay operat d, {(a) locks in
position 2 through its meke contact, cam O to ground -on the ELS relay operuted,
{(b) closes = circuit from groundi on ito amature throuch the windinzs of the
ROP=1 and ROT-2 magnets to battery, operating the magnets, thus rotating the
power driven translator and (c) conrects ground from the RIS relay operated,
the SSE relay normsl, the ST relat operated, 4=5 brush and teiminal, to one
of the B register brushes and teminsl through the cross connections to the
translator arc T1-S and T2-S.

15« Vhen the translator brush assembly zdvances to the particular
terminal to which this ~round is comnected the circuit is extended throuzh
the TR relay operated or normal, to battery through the windings ot the TS-1
and =2 relays and to bettery throush the wirdings of the STOP=-1l and STOP-2
maanﬂts. The TE relay onnruteo if the A rezister is set in position 3, 5o
7 or 9 theretr transmittinz the humting lead from the axre nlth termlnais
nunbered 1 to 22 to the are 1tb terminals nunhered 25 to 44« The TO=-1 -and
IS=Z relays and the 510P=1 and 5102~z mameis overate in this circuit and. .. -
lock to ground on the ST relaye The operation of the To=1 and TO=2' relaya.
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17. issume for this class of call, that the translator stops in a
position in vwhich the T1~CL brush is resting on the contacts of the teminal
te vhich the class set lead-C is connecteds The circuit is then closed from
battery throuch the E-3 maenet and the CL relay in parallel, cam C, lesd C,
terminel and T2~CL brush, OT relay normal to ground at the =2 relay orerated,
zdvancing the class switch to position 7 or 18 and cperatinz the CL relaye.
The operation of the CL relay prevents the operation of the relays in the
impulse circuit durine the advance of the class switche The CL relay re=-
leases when the switch advances beyond positicn 6 or 17

DISTRICT SEINCTION

18« ¥ith the sender control switch in position 3, and the sender
switch in position 2, the fundamental circuit is closed for brush selections
‘This ecircuit is from battery throush the district line relay, over lead FT,

S and -ADV relays normal, sender control cam S, upper outer snd lower inner
contacts of sender cam ¥, windings of the OFL relsy, BO relay normal, 7ind~
ings of the STP relsy, 1000 ohms resistance, lover inner and upper outer
gontacts of sender control cam J, to ground orn sender cam Ie The OFL relay
does not operate at this time, as it is of the polarized type, unlesc one

of the select .rs coes to overflow, at wh;dh time the battery throueh its
winding is in the reversed directione The district L, and STP relays operat=
ed, cause the selector to move upward and close a circuit in vwhich one of

the counting relsys, operatess IXor this call, it is sssumed that 2 counting
relay is the first to be cperated. The circuit for operating 2 countins re-
lay is from battery at sender control cam X, winding of the 2 countinc relay,
2' countine relay nomal, lead 2, terminal and T~2 DB drush, sender cams V
and U, sender control cam ¥, Li relay normal, sender cam L, STP relay operate
ed to ground on sender cam I« The operation of 2 counting relasy closes a
circuit through its windines and the vinding of the 2' counting relay in
series from grournd throuch sender cam Je The 2' counting relay does not
operate at this time however, as 1t is short circuited by groumd on cam I
under control of the STP relaye 4&s the district selector moves upward for
brush selection, ground is commected to the tip side of the fundamental cire
cuit, each time the & cormutator brush makes contact with one cf the metal
segments in the "A" commutator. 7This ground short circuits the winding of the
STP relay, causing it to releases The release of the STP relay removes the
short circult from the wirding of the 2' counting relays The 2' counting re=-
ley now operates and the 2 countins relay holds in the clrguit described
abovee The operation of the 2' counting relay transfers the pulsing circuit
through its make cgontact, to the 1 countinz reiay, ready for the next impulsee.

19 ©he district selector continues to move up¥ard and each operas
tion and release of the STP relay causes one set cof counting relays tc be
operateds

20 The number of counting relays to be operated fcr a given selecticn
is determined by conmecting the countinz relay teminals to the terminals
of the translator arc as specified by the Telaphone Company, sc that the
desired counting relay wiIE be connected tc the terminal on which the T1-DB
and T2~DB dbrush of the translator shall be restinze  Then the STP relay

releases after the operation of O .ccunting relay, the shcrt circuit to
ground on cam I is removed from the winding cf the FO and BO relayse. The
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0 counting relay holds, and the FO an? BO r luvs opevate in parallel to
ground 0n‘esm J. The Cﬂer tion of the BO-relszy opens tlhe fundamental cir-.
cuit thus sitopping the wr-drive of the districe selector and causing the
Aistrict switch to advansze. . 7he operation of the

cuit in which the sender switeh iz alvawcel to po
is from ground on the armaature of ‘the B0 relay, I
control cam I, sender cam C, 4o battery throngh

vancas the switch to pesition 4. 4s the- serdsr
tion 2, the counting relays ralease, singd tne ¢
ings is opensd at cam I. With the sender switch in pOolt‘ﬁﬁ 4, Lhe ;OOO

ohm non-inductire winding of the 20 relsy is short circuised irom grownd on

the sender cam J, redusing the resistance to 't@udﬂ on. . 1 ad 3 using the
operation of the CH relay in the-disq

and truak hunting have bteen comgleted, 77 £ L £
CH relay rvoperane, in order to‘advance tue 11 tri t switck to the s
beyond positione "

NOTS: In crder to proicay the 1if2 of the stepy , the
dirsction of. msrrent 7low through these 0
eazh successive sgiection by means of the cut ; on sender cams

L anil X,

21, With the s 7der swi n
again closed for disvrict g lectic
selection. The circais for operating the coamting relays is frem gronud at
the lower outer contact of cam I, SIF ralay oppraLO&g cam L, I& relay normal,
sender control cam N, serder cams U and V, the T2-D¢ brush and terainal, a2nd
cross commection lead to twitery throvgh the proper countirg reiay. vhen
sufficient impuises have baen received tc satisfy the sendér, the 30 and FO
relsys operate as descrived for brush ae7 ction. The overgt1on cf the BO re~

on &, the funiamental circuit Is

positi
ction, as describad for district wrush
€
i

(DH'.

s

tch
piY

lay opens the funiamsntal circuit, advancing the district to its trunk hunt-

ing position. Faving selected an idle trunk, the district alvences to selection
veyond. The operation of the 0O relay clogew a ¢ircult from grount on its .
armatare, IA relay noimal, seuder coutrol cam I, sexder cam C to. wattery

through the R maznst, advancing the sender switch to position 5. The A ca
advauces the svitch tc vosition 5. The countingy relays. ralease vhexn the

switch advances from pes ition 4
OFFICE. TRST 4NN SHIEQCTIONS

22. With the sender switch in positi on 5. & TIEC ult ig closed from
vattery through one winding of the office linc relay, over lead FT, S and
ADV. relays normal, top inner convacs of Scnier consrel cam 3, 14,300 ohms
resistance, sonder cam 0, winding cf the TG, OFL and 3?? relays, B0 relay
normal, top inner contact of sender cam X, sendsr contrsl cam W compensating
resistaance and OFF-T1 orush and arc comnens at % resistance, (O-LKOO okms
sender control cam V, ADV=1 reiay nO?mu’, over lead pR, to ground in the
office cireuit. The TG relay operates, oyerauzng the Ti~1 relay. The GPETa~
tion of the TG-1 relay, oyreratss the CI relay vwhich is held orerated throwvgh
its make contacts, senjer cam Y, sendsr contrul cam T to g"ouni. The sender
R magnet enerzgizes from battery, top inner contact of cam B, cpesratsd CI
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relay, sender Guntrol cam U to ground advancing the sender switch to posi-
tion 7. As the switch breaks position 6 the fundamental circuit is orened
at sender cam O releasing the TG and TG-1 relays. A3 the switch breasks po-
sition 6 1/4 at sender cam ¥, the CI relay releases .pening the energizing
circuit of the sender R magnet, stopping the sender switch in position 7. The
switch advances to position 8 from ground on the Ii relay. While the switch
-:is advancing to position-7, d& circuit is closed from battery, sender control
-cam X, 500 ohms resistance, sender cams M and N, winding of the OFL relay, BO
relay normal, windings of the STP relay, 1000 chins resistance to ground on
sender cam F. The STF relay operates and immediately releases as the switch
advances from position 7. This condition soaks the STP relay.

23. In position 8, the fundamental circuit is again closed for oftfice
.prush selection. This circuit is traced the same as for office test with
the exception that it passes through the uprer outer and lower contacts of
.sender cam N instead of through the 14,500 ohms resistance and viinding of the
‘TG relay. Ground from the segments of the office A commutator intemittently
short circuit the 3TP relay alternately. releasing and reoperating it. The
counting relay circuit is the same as Adescrived for District Brush Select ion,
excent that it is now closed through the lower outer contacts of cams L and T,
uprer inner contacts of cam V, terminal and T2-03 brush. When sufiicient in-
-pulses have been received to satisfy the sender, the BO and FO relay cperate.
The operation of the BO relay orens the fundamental circuit, storping the upn-
drive of the office selector and advancing the office switch. The operation
of the FO relay advances the senier switch to position 9, the 4 cam advanc-
ing 1t to position 10. The counting relays release vhen the switch alvances
from position 8. ;

24, With the sender switch in position 10, the fundamental circuit is
elosed and office grouyp selection is mzde in the same manner as - the ofiice
brush selection, excsept that the circuii to operate tine counting relays is
through the upper outer contacts of cams I and T, lower inner contact of cam
U, terminal and T2-0G brush. Vhen sufficient impulses bave teen received to
satisfy the sender, the BO and FO relays opsrate, The operation 0i the 30
relay opens the fundamental circuit ani the oreration of the FO relay alvances
the sender switch to position 11, the 4 cam advancing it tc rosition 12, The
counting relays release when the switch advauces from position 10,

INCOMING TEST 4ND SEIFCTIONS

25. hen the sender switch advances through positions 11 and 12, the
S relay operates if the TF ani H re;isters have not yst advancsd from
normal. CIRCUIT: Battery, through its winling, DVO relay nornal, sender
can ¥, cam I, terminal 3 and AC-+ orush, to grouni on the male coniact of
the RLS reluye. The oreration of the S relay crens the fundamental circait,
thus preventing the oreration of the PG relay for incoming teste

26« When the thousands anl hundreis Aizits have been iialed,-thev
RC switch advances to temninal 4, releasing the S relay. The release of the .
S relay closes a circuit from battery through one winding of the incoming T
relay, over lead FT, ani through the winilings of the IC relay as Aescrited
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for office teSts except that it is closed through the lover contacts of seni-
er cam X and compensating resistance vrush ™1. {Beyond Office). Ihe T3
relay orerates operating the Mi-1 relgy. The TG~1 rélay operated, Oﬂeratevf
the CI. relay. The opeiation ot the C"relay ¢closes a cireuit through the
urper inner contact of semder cam 3, CI relay oreratéd, sender control cam U
to ground advancing the sender switch to position 13, t?e A cam advancinvg
the switch to position 14. 4s the switch advances from positien 12; the T
and 7G-1 relays release. as the switch breeks position 12 1/4 tke OI “elay
releases. j

27. With the sender switch in rositionm 14, the funﬂamen*rl circuit
is closed for incoming brush évleculon.» The circuit is from battery throuy?
the winding of the line relay in the incoming circuit, over leal F?, 3 and
ADV relays normal, imner contacts of cam 3, class cam O, sender cam ¥, wind-
ing of the OFL relay, BC relay normal, winiings of the 3TP relay, sender cam
¥, -1 brush and terminal, comrensating rasistance, lower contacts of sender
control cam V, ADV-1 relay normal, over lead ¥R to ground in the incoming
circuit. Incoming and office selections are similar ezcept that in the for-
mer the circult for orerating the counting relays is closed “hrou sh th° urper
contacts of cam U, terminal and 7TF-3 brush, - -

28. Vhen sufticient impulses have teen. received to satisfy tho

sender, the BO and FO relays operate. The opprat on of the BO relay opens
the funlamental circuit and the oreration of the 0 relay advances ths sonder
switch to position 15 releasing the counting relays. The seader switch is
advanced to position 16 In & circuit from vattery through the R-2 magnet to

ground through ecam C and breaz contact of the T4 relay. Wwhile the switch is
advancing through position 15, the BSTP relsy cperates as similarly descrived
with the sw1tch a1Vaﬁce1 in ros'bion 7o

29, With the sender switch in rosition 16, ths fundamental circuit is -
closed, and incomino group selection is made in thé same manner as Aescribe?
for incoming brush selection except that .the counting relay eircuit iz closed
through the lower outer contact oi cam U, IF=-5 brush anl terminal ani the IG
relay normal. Vwhen sufficient impulses have vesn received to satisty the send-
er, the BO and ¥0 relays operate. The operation of the BC relay ovens the
fundamental circuif andl’ the operation of the FO relay advances the sendev
s®itch to position 17 releasing the counting relays. The sender switch is
~advanced to position 17, from sround opsrated FO relay, normal IA relay, send-

.er control cam I, sender cam C, R maznet to battery. The 4 cam advances the
switch to position 18. '

30. As tie senler switch alvaaces throush woswflon 17 to rosition
18, a circuit is closel from pattsry through the senier control R magnet,
cam B, sender cam ﬁ, to groundl at CldSb cam ¥, alvancing the sender control
cam switch to nosition 4. 4s the seu’er control switch enfers nosition i,
grount on the upper inner cortact of tne serier control cam I maintsins a
short circuit on the outer winding ot the 3C relay zollowing the removal of
ground through the lower inner contact of sender cam J, vhich occurs vhen
the sender switch advances from position 18.
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SINAL SELECT IONS

1. With the sender switch in position 18, the fundamental circuit is
closed, for final brush selection from battery through one winding of the final
L relay, over lead FT, S and ADV relays normal, top outer contact of senisr con-
trol cam S, sender cam N, windings of the OFL relay, BO relay normal, Windings
of the STP relay, top outer contact of sender cam X, sender control cam M,

COMP., RES. T-1 brushi and terminal, (beyond affice), compensating f8$i°taﬂ08
control cam V, 4DV-1 relay normel, lead FR to ground in the incoming c_*rcu1t°
‘Pinel brush uelect1on is made in the same manner as incoming brush selection,
except that the operating circuit for the counting relays is through the upper
outer contacts of sender cams T and I, STP relsy operated, IA relay normal,
seider control cam N, sender cam S, H;ﬁ terminal and brush over one of the
counting relay cross connection 1eaﬂs winding of the cou1t1ng relay to wattery
at sender contrcl of cam X. When Skffluleﬂt 1mpal e5 have teen received to
~satisfy the sender, the B0 an? K0 reiays operate. The operation of the LD
relay opens the fundamental circuit and the operation of the FO relay alvances
the sender switch to position 1 releasing the counting relays. 4s the switch
enters position 1 on:the seccnd revolution, a circuit is closed from datiery,
through the winding of the sender switch R maanet, cam C, TS-2 and TS-1 relays
operated, to ground advancing the sender switch to position 2.

32. As the sender switch aivances through position 1 to position 2,
the 3. relay operates if the T register has rot yet advanced from normal, from
battery, winding, DO relay noimal, sender cam £, control cam P, terminal 4
‘and RC-4 btrush, to ground at the operated RIS relay. The opcration of the
5 relay opens the fundamental circuit, thus preventing the operation of the
STP relay for iinal tens selection, until the tens digit has beer dialed,
The RC switch then -advances to terminal 5, releasing the 3 relay. The release
of the 35 relay closes the fundamental circuit for final tens selection. Final
tens selection is made in a similar manner as final trush selection, excsept
that the cownting relays operate thirough senmler cam S and the P-3 terminal and
vrush. When sufficient Impulses have veen received to satisfy the seander, the
30 and FO relays operate, cpening the fundamental eircuit and advancing the
sender switch to position 3. The A cam advances the switch to position 4. The
counting relays release as the switch advances from position 2.

33. As the sender switch advances throuzh Tosition 3 to position 4,
the S relay operates if the U register has not veen advanced from normal,
CIRCUIT: DWO relay normal, sender cam ¥, lower contacts of control cam X, ter-
minal 5 and RC-4 brush, to jsround at the operated RIS relay. The operation of
the 3 relay oprens the fundamental circuit, preventing the operation of the 3%
relay for final units selection until the units Aizit has scen dialeds The RC
switch is then advanced to terminal 6, closiag a circuit from vattery throuzh
the primary winding of the ON-2 relay and a 58 olm resistance in parallel wind.-
ing and break contact of the RC masmet, RC«Z uvrush aand strapped terminals 2 to
8 inclusive, class cam F, strapped terminals and brushes of the U-2, F-.2 and
TP-2 ares, temminal and T1-SD briosh, RA relay nonnzl, RL3 relay operateld to
ground. The RC maznet aiternately nr: tno vnﬂ el ep~es in this nircui there*

vy stepring the RC brush &
RC switch advances from i« Ty DD
units selectiun. Eiﬂdl unvtg selection
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yasses throuzh - the lower inner contaé; 'of‘cau-;':i:?a; 'T)".&"P, relay normal, U-3 ter-
minal and brush. when sufi icient impulses have ueen received to satisiy the

3 1 o)
sender, the BO and FO relays operate, opening the fundamental circuit and
advanc ing the sender switch to position 5. The ceounting relays release when

the switch advances from positiun 4. The 4 cam alvances the switch t0 posi-
tion 6. i i - PRGNS : '

INCOMING ADVANCE AWD IALKING SELECTION

34. .With the sender switch in position 5, a circuit is closed from
vattery through the incoming line relay, over the ring of the fundamental cir-
cuit, the ADV-1 relay normal, control cam'V, compensating resistancs, 0OMT,
RES. T-1 (Beyond 0Office) terminal and brush, control cam i, sender cam X,
windings of the ST relay, B0 relay normal, wirnding of the ORL relay, sender
cam N, control cam S, ADV and 8 relays normal, lead FT to ground in the incom-
ing circuit. The current flcw in this circuit is in i e proner direction to
operate both the §ST.and OFL releys. . The OFL relay operated, locks through its
6400 ohm winding, cam K, to ground on its'make contact. The operation of the
OFL relay also closes a c¢ircuit from ground on its iake contact, to -tattery
througk the winding of the IA relay. The I2 relay operated, cperates the zero
countirg relay. CIRCUIT: Groundl, sender cam ¥, STP relay operatel, senier cam
L, IA relay operated, O lead, to battery at control cam ‘X, throuszh the winding
of the 0 relay., The closing of the zundamental cirsuit to orerate the STP and
OFL relays, advances the -incoming sequence switch, thereby opening the funda-
mental circuit and when the 31 relay releasec, the BO ani FO relays operate in
parallel. The operation.of the KO relay operates the ANV, and ATV-1 relayse.
CIRCUIT: Ground on the armture of the FO reiay, IA relay operated, sender
control cam G, M-4 brush and strapped teminals*17 and 22, to bvattery tarough
the windings of the ADV. and ADV-1l relays, vhich are held operated to greound
at sender control cam T. The eperation of the aNV-1 rélay opens the ¥R lead,
energizes the sender control R magnet advarcing the sender control switch to
rosition 5 and energizes the sender R moznet advancing the sender switch to
position 7 releasing the OFL relay iin turn rsleasing the Ia relay.

35. The STP relay operates in position 7 and the sender switch ad-
vances to position 8 from ground at the Ii relay normal and cam C. &¢ opera~-,
tion of the ADV. relay, disconnects grouand from the 3C lead, releasiag the
district line relay advancing the dastrict, thus opeaning the dialing leals to
the sender and releasing the sender L relays IThs release of the senler L re-
lay releases the SIR and RLS relay, closing a cirenit from vattery through
the inner winding of the district L relay, leal ¥T, 3 relay mormal, .0V. relay
operated, cams M and N, windings of the OrL reley, BO relay normal, v inding

of the STP relay, 1000 ohms rcsistance, sewnier coutrol cam ¢, terminal ¢
of RC-1 brush to ground on the 3IR relsy nowmel. Ths STP relay operates
% ind~

operating the zero counting relay f£rom batizry, senier control cam X,
ing of the 0 counting relay, lead 0, temnninal and D=1 TATX, SEL., brush, OV
relay normal, sender control cam N, Ia relay normal, sender cam L, 37T re-
lay operated, to ground on cam I. £s the Adistrict advances to its talking
position, it connects ground:.to the tip side ot the funiemental circuit,.
thereby short circultling and releasinz the 37F relay in {he ssnder. The STP
relay alternately releases and reonerates umtil the O, B0 and FO velawys
are operated. -The cperation of the 30 :c.iay onens the fondemental circuilt,

Ty

releasing the district L relay, thus stopring tre ?istrict switch in the
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proper talking pogltion for tni° class of calls ”he operation of the 0 re=

lay closes a circuit from ground on:its: arnature, I4 relay, nernal control

cam I, to battery throuzh the sender econtrol R magnet, aquﬂClﬂu the. sender
control switch to position 6« The release of the district L clag iisconnects
grourd from the test leade With the control switch in.position’ 6y the sender
switch is advanced to nonna] from battery through the R magriet can C. to roumi*x
at control cam Ue = - : . ;

RESEPTING EEGISTERS - - .t N

36+  -hen the Sender control switch enters position & éfter'the Setting
of the translator as described ia earaaranh le, a clrcuit 1s closed from" ‘grourd
on the zrmature of the CL relay nomal, clasg cams N sender control cenms ‘Gr: :
and Hy A=1: brush and: terminal 9, contact and wind ing of the Il megnet, to battery
through a 44—D resistance and secondary’ winding. of the Oll=2 relay in ﬁurallel. o
The A-magnet and Ol=g magnet operate and the . register is, stepped . to te‘minal
11e 4 circuit is closed from ground on control cam F, thrsush the B magnet, -
stepping. the B regloter to teminal 11 in the sahne manners The OV=2 relay -
releases as the i and B regloters step to terminal llo b BN T T

_ 37. Then the sender control switch enters position: 4 for inccm1ng v“”?f{
*roup oelection as described in -paragraph 50, a circuit is. clooed from ground ..
on the armature of the €L relayq class .cam 17, control cem R and sender cam Dy § 5
control cams G.and ¥, A1 and Bel brushes and 11 teminals, outer contacts’ of“
sender control cam-E, THel brush and strapped temminals, through "thé contapt T
and winding ‘ot the -TF magnet, to battery through the seéondary winding of’ the. 3
ON=l relay and 44~% resistance in psrallels The TE megnet and O¥W=l'relay =~
operate, oteeplng the TH register to terminal 1le This circuit io extended
through the H magnet,; stepping the F register to-termonal 11« .28 ‘the sepder
control switch enters “051t10n 5 for incoming edvence as degcrlJed in paragrarh

34, the T and U'registers, (SH, 5T, and SU. ev1ater“‘ vhen used ) ‘are. returned
tc normal in 11ke‘munner. The circuit from "rouwd at the CL.relay as traced
 above is extended through terminsl 11 of tré ¥=1 arc, eeuﬁervcontrol cam-¥ to

. arc P=le Vhen the T re:ister is stepbed to' teminal 11, the U regigter is
ctepped e : . -+
ERTURT

3Bs. *hen fround is removea ‘from- the test lead by thn roleaoe of - fhe
“district L rélay,. as deseribed 1nwparabrufh 35 the: -} relay operates in
 the circult deserited in. paragraphed 6+ ;The T=1 relay operated, (2) locks

~ through both windings in series to ﬁround on its armaturey (b) relegses the
T relay, and (c) connects ground:to thé test lead throuch its 60 ohir winde

. ing, causinL the test. tenninal of the sender selecter to-test ousyo The re=
-+ 1lease of the -T relay. closes-a ecircuit from grounc on. its armature, . tex rninal
.9 and RC=2 brugh, ‘bresk contact and windinz of the IC meznet, to battery
=;tnrnv1h the 44=-E resistance and winding of - the 0:'=2 relsy-in rarallel,
steppdng the RC sthcr to- terminal 10. i Sl e

A “._

39. Tith all the reaisters norwal a Cchuit 1s QIUSEd frem battery
tihrouzh the 44-FE resistance and winelng of the OV=2 reley in. parallel, break
contact and windina of the EC ma:nei, HEC=2 trush.dnd 316 termlnal. 11 terminals
ané. brushes of the SH-l, U-1, and lwl reklstorq, oater con acxb of aender
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control cap ¥, 11 terminals and brushes of the H-l and TH=l registers, outa
contacts of serder control cam E. 11 teminals ard brushzs ¢f the b-

niroi cums F end B, seuder cam D, serder contrel cum I
L ' i

,,

registexs contir ¢ G2
Mg noimal CL velay 0. “1”vni sfex to tewminal 11 releass
ing the ONw2 ra lage Sitn t a ¢irculy is closed
from ba“mr\, throueh a,‘m, wird ing of i 2 magret, ran By 1l
teminal and brush of the RO 1 ard, 4o grousd ov e amature of the SIR re~
lay, advancing ihe sendsy coa't'.r:ol swi fon s
. %
, 40« The sender F magmnet cenerszizes from batlsary mfhrng Lower inmer

contact of cam G, sewle noetrold mn U ‘z;:) orowyd sdvancing the sender sviitch
tc nozmel. The sdvancs of tha sender switeh %o posilion 1, closes a circult

kg
from battery throush vhs sender couts 2 magneh, comtvol r 5 mmﬂm‘ﬂ cam
Y, cam Q, 11 termsinal ad ROed Lunsh. ouzd on ths LR reley o
advzmcmg tho qe.me scntxol Wity fo its wnexd ucmnal ncs i’iom
er conixol switch edeances fron nosition € o wo.mal. tha OF vel G.[Cn oS
if 211 the s*“- "'hes end. vesist: AoTImaL positiorsie ]‘l-a releasae
O t119 oir re(my ’elcasw‘ 'i;.-.*..ﬂu

zse cf ih2 BB relay reissses
. 5 powrd ) from the test (eade
The Mass ST 1tr'h Goes mt a‘ LI eR ma’ remeins In vhatever position
it was sete ; I3 :

ABARDONED. CALIS

4le If the regoiver is weplscsd on the an_LtC-:hOO“C vefore district
selection and <runk hanting ere zompleled, the sendar L relay fails (o operate
or releese if alveaiy operated, ceusing the velesse of the SLR reiay. Tas
release. of the SIi relay, (&) preveats the operaiion of or roleuses the A3
relay, (t)} operates the ‘»‘35(1 reley thiough cam W, BL& reiay nor-“ 1, S0 vetay

X
operated, B3 and L relays ’.; ground on the armatuire of the T rel

parated, and (c¢) ¢loses a ¢ .*ru‘a Syony @round. or the SIA gcls.y noxmal , Bl=
brush and strapped erﬂ'nalo i-~to 8 inclusive, Lrsak somcsnt und wirding of

the EC mag 151: t0 batiery thyough the 44«Y resistvence and primery winding of

the OW=2 relay in pavaiiel, siepping the A0 switch o tormimal 9' The DVO

!. o
relay operated, (a) iosks tc ground st the T relsy opersied, {(b) comnects
ground. on its amaturs and throuzh its make con‘t...:i:’ to iead SC, short ciraulite

ing the 590 ohm winding of tae &C relaey, relecasing the seuder SO relay and’
the district D xelay. The *s zic?. then -:*eturm> to mornel, disconnecting

reieys "iThe rad

ground from the IEOR lecd e3se of the I re=
&

Loy
lay, (a) releases tha LD and ot‘ai" retays, &} closes a air
nd ﬁq--ﬂ 7635

throu_gh the nrimary windiang of Thz CNag : M
winding an? back contact of the IO nsgne
on the T . elf\' nornzl, sdwvancing the BS i

contrcl R maznet energizas frem battery, wiv Ilﬂtg., bo cto*“ inner contasd of cam .
Cy nomal T relay to grownd, zdvaneins the ow ition De Vinen the
-Sender control switech enters pociticn B, and uatli 14 édvances again from
normal, the circult is clicsed from gv:ound trough eonirol ezm i, ir;m.'mo

all off~normal registers and the R G switch tL— ncimal as Adescribed in Lexaf*zucm’i
39« With the RC switch roxna .’., tm sender .control svigck &dmnws to position
6y, from battery throuzh *he R macrebs bottom irmer \,oncw‘ of gam Cy il fc*."mma.u.
and IC~1 brush, to zround at the LL. raay noimale ni th the seuder con ?1'

g ]
terminel Ty t.o sround
100 Tne sender
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switch in pesition &, return to nomal is made as in parazr anh 404

42« If the cell is atndoned withcut dialinz after the L and RIS re~ :
lays are operated, the release of the L relay closes & circuit throuch the
ing of the A register masnet as descrited in parag rap‘z 14 before the KIS re~
lay releasese The relecse of the RIS relay cgens the circuit throuzh the .
windinz of the 4 re“loter marnet, stepping the 4 recister to terminal 1. The
PP_relay operates as deseribed in parziraph 114 but as the RIS relay has re~

a::ed. the PP reluy also releases thus clesing & cirecuit in vhich the

rezister is returned to normal as descrmed in ~gd.rzi,":.’ra.ph 34

(,.)

43. ‘Vhen a call is alandoned and its associated distriet selector

has sdvenced for selection beyond pcosition, the DVO relay operates as des— .

- cribed in paragraph 41 tut all selections up to and includins talkin: selec—
tion must be made before the sender and district can return to normale. Office
test and selections are completed as described vnder this heading (1.08) in
paragraphs 22 to 24 inclusivee The operaticn of the DO relay comnects the
0 counting relay to cam V for incoming brush end incomingz sroup Selecticn
and to cam T for finsl brush and tens selection, the countinz relay circuits
otherwise being as described in parazraphs 25 to 33 inclusive« The counting
~ relay circuit is open for final units selection, allowins: the final selector
tc 20 to tell talee Incoming advance, talkinz selection, resettin: rexisters
and return to nommal completed a&s described in parasraphs 34 tc 40 inclusivee

ITME JIRISURE D AL/RI (X D J TIEING.)

44. Dunn{; the prozress of the call, the time meacure and alarmm
circuit fun,c“ono to indicate.a permenent sisnel, partial dialin: Or stuck
sendér conditione then the 1’5 relay operates as descrited in parasraph 10
it locks through its meke contact to the same groumde ‘hen the 152-F. inter-
rupter contacts are clooed, the STP masmet is encroized from htettery wiind—
ing, make contact of the 152-F inisrrupter, nomal terminal 22 axd -5 brush,
I"S relay operated, Tls and IISL reiagys normal to growy then the inter Tupter

pens this clrcult, the STP magnet releases, Stepping thc time measure end
ulurm switch to terminal le ‘Vhen the interrupter contacts aain close, the
STP mafmet is eneraized, throuch terminal 1 and ¥~5 brush and =hen the cir—
cuit is opened, the STP magnet releases, Steppin: the sviteh to teminal 2.
The switch is then .atepped. to terminal 3 by the closin: and openingz of the
152-E interrupter contactse If the register ccntrol switch has not becn
advanced from normal, the time méasure svitch cannot step from terminal e
- A eircuit is closed from battery throuch the sender monmitor 1l (~resn),
teminal 3 and M=5 brush, S relay operated, Tii arnd HS. relays ncm.z‘}.,tO
oround, lightinge the lemp to indicate o pemnancnt siimal éfvaiticon. wis wid
azt the amature of the nomal NSL relay is connected throuch the Tli and
the ISL relays nommal, the il=6 brush and terminal 3 to the “iliscelluneéocus
‘uxiliary Signal Circuite® - ' :

45« If the RC switch has steppeJ cif nommal, the Tt. rélay operates
from battery throuch its winding, ¥M=3 brush and strapped terainals ¥-tc 57
inclusive strapped teminalc 1 to 8 inclusive and RC=3 brush, tie 3SR relay
normal, to ground on the armature of the operated LIS relays -The overation
cf the T relay closes a ceruit from ‘b“tuery sthroush the wind ing and break
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contact of the STP magnet, Tli relay operated, to ground as described for
operating the T4 relaye The time measure switch is thereby stepped to ter—
mlnul 6, 1ndependent1y of the 1nterrupter 'rele .aln”“ the T relaye

46 A circuit is ugdm closed througb the interrupter, strapped
‘terminals 6 to 8§ inclusive and M-5 brush, stepping the switch tc terminal
9. - If at this time the RC switch has not advaénced to teminsl 9, the ‘time
measure switch cannoi leave teminal 9 and the preen sender lsmp flashes in

.. unison with the contacts of the 149~F interrupter, temiral 9 and =5 brush

.to indicate an unfinished dicling conmditicne Orourd is connected to terminal
9 and =6 brush and the lead S to the miscellsneous "suxilizry Signal Circuit¥y
.as described for teminal 3. . '

47. If the RC switch has teen stepped to terminzl 9, the Tl re~
lay operates through the I1=-3 brush and strépped terminals 6 to 11 inclusive
terminal 9 and EC=3 brush, SSE relay nomal, RLS relsy operated to grounde
. The operation of the TMi relsy closes a circuit through the STP magnet
- stepping the time measure switch tc teminal 12, indepérdently of the inter-
rupter. The lamp stops flashing when the switch steps from. teminal 9« ‘ihe
SKS relay not being ox serated for a direct mechznical cally the Tyt relay
does not release as the switch steps from terminal 1i, bul holds in a circuit
from battery through its winding, il«3.brush snd strapped terminsl 12 to 16
inclusive, to ground through the SKS and iBL relszys ncimale With the Ta
relay operated, the STP magnet operates and releases, stepping the time measure
switch to ‘terminal 174 '

48s The Bl4 re]a.v releweo as the switch steps from terminal 16.
The STP magnet circuit is closed through:the 152-E interrupter, strapped
terminals 17 €0 19 inclusive end 11=B brush, stecpping the sw itch. to teminal
20e¢° If the sender has not returned to nomazl when the ov"ltch steps to
teminal 20, ground is commected throuph terminal 20 snd the il-6 brush to
the lesd "To Miscellanecus Auxiliary Sisnel Circuit” zs descrited for ter—
minal 3, and the green sender 1amn flashes in a circuit through the break
contacts of the SKS relav, 149 type interrupter, terminal 20 and H=E brushs
to indicate w stuck senders . When the sender returns to noxmal, the release
of the O¥ relay releases the 15 relaye. *The release of the IS relay at this
or any other time, closes a circuit froam battery through the. TiL relay
strapped terminals &nd =1 brush, to ground through the lﬁ relay nermale
The Tili relay operated, closes the STP magnet circuit t¢ the szme ground,
stepping the switch to terminal 22 or normals :
PEGULAR. MECHANICAL CALIS USING OrFICE 51,.1 CTOr = COTF (Y WIRTG)

CPERARION OF THE MEASURE CIRCUIT = . i : f
49« The registers are oét and translation and selection are pn&de "
s described for & non=coin call, except that the dialing cirguit as traced
in paragrapg 11 is from the T lead, ¥SL, C-1, CTw7 &nd Ct-2 rel“yo I”OI'f'Qu.l,

winding of the repeating coil to ~rowd "and from the R lsad MSL, O=l, Ci=7
and CT=2 relays normal, wmdmg rwf the L reloy to hatterr and also the time
medsure and alamm c.i:rcult makes a oreliminary coin teste vhen the MS relag
operates as described in paragraph 6, it locks to the operating grounde en

~

the interrupter contacis close, the ST® magznet is encrgized tnroufﬂ a2 circuit



L

- T e To ? el

ok :
(27 Pages ) Page +ie

Issue 2 = LT+S0250E,- -

rebruarv 2, 1923

Reblacing all orevicus iscuess-

and its windmp, muke cont'zct o;f ‘che 152-“ mterrupter, teminal 22 (7 ter=
minal) and M=5 brush, the TIA relay normal, #he S relay operatel, to ground
at the C and ISL~1 relays normals When the interrupter opens this circuit,
the STP magnet relecz XSES stepping the time measure switch to termm 3 B
The switch is stephed. to terminal 3 under control of the interruptere If the .-
EC switch ha., ‘hot teen ote'oned off normal ‘when the time measure switch steps .
to terminal 3, a cireuit is closed from ba attery through the omd.er monitor
lsmp, (green). the CT~1 and C=~2 . relays ncmaal, terminal 3 and I £ brusk, TLi:

elay normal, I® relay operzted., -tc growid at the C and ISI-1 reluya nomal,
llght;fnc the lamp to indicaté a permcnent signzl conditione. C(round is con=
nected through the -6 brusk and teminal 3¢ the TM/. and 1SL1-1 relays normale
"Tc The lliscellaneous “uxiliary Signal Circuit". If the HC switch has stepped
>1f normal, the TL. relay operates through strapped teminals N to & und il=3
brush and the switch steps to teminal 5 maepenawu: 0l owie interrupter in
a similar memner, ‘to the operation of the Ti. relay and the sdvance of the-
non=~coin switch to terminzl 5 as described -in para igraph 4%« The Tla relay
releases, when the switch advances from position 4« i

0. The STP muonet circuit is closed through the 152-E interrupter,
strapped temminals 5 to 7 inclusive end il=5 brush to ground as. for teminal 1,
stepping the switch to teminal 8. If at this time the ZC switch has not
advanced to position 9, the time measure awltch carmot =dvonce from pesision 8
and the green sender lamp flasg,es tc ‘indicate an unfinished diuling conuiticn
from battery, through the lamp, CT=1 und C=2 relays nommal, 149=-k 1nterrupter
contacts, temminal 8 ond !1=E brush, TL. relay nommal, JIS relay f»ooruted, to
sround at the € and I8I~1 relays normal- The T reola o N“’w- ien the EG
switch on teminal 9 from ha ttery, thrcusgh its y::mdmg. =3, h:ru.:h and. strapped
teminals . %o 8 inclusive, terminzl 9. and RC~3 brush, 'to‘ grouni at the cperstw
ed RIS relsy« The operation of the Tl relav clcses a circuit throusgh its :
make contact, from tatteryythrough the STP magnet tc the same ground on the
armature of the EIS relay, stepping the time mecsure switch to temminal Ye
The T4 relay is held éperated as the time measure switch steps from. terminal -
g from battery, through its winding, II~3 trush and strapped temminals 9 to 12
inclusive, the SKS and C relays nommal, tc ground at the 1SI~1 relay, therety
stepping the time measure switch to position 13 tamlnal relezsing the LA
relaye : Zg o i - - :

Ele The CT=1 and CT-2 relays ogerate from zround at the cperated ON -
relay, H~2 brush and strapped terminals- i3 to 17, normal C=35, SKS and Gl re=
lays, dividing beyond this point-into two paths, one through the bresk con=
taet of the CT-7 relay, winiing of the CT=2 relzy tc battery and the oiher
through the break contzct of the CI-3 relay, winding of the Ci=1 relﬂy to

batterye 4t this time the winding of the Cl~3 relay sni 1000 chw winding of
the CT=4 relays are short circuited. The C¥~1 relay cperated cperates the =
™4 relay from battery, Il= brush and terminzl 135, ooerutcd =1 relay, nor="-
mzl MSI~1 relay to grounde The TLi-relay omerated, energizes the STP magnet. .
stepping the time measure switeh to terminal 14 releasing the LLI relaye
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52 The time measure switch steps from terminal 14 to 17 ariev crnt“oi
of the 152-E interrupter in a circuit through stromped terrinzls 14 to 16 in-
clusive and Hm5 brush. The operation of the CP-2 relay, () cperates the CB
relay from battery, winding cperated CT=-2 relay, terminzl 14 &nd brush of arc
=6 to ground and is held operated us the time measure ‘switch steps from ter—
minal 14 from battery. winding, operated Ci~2 relay, ouercted Co relay, norusl
C~3 relay, strapped teminals 13 to 17 end rrush “f .1=% arc, cperated O7 relay
to ground, {(b) disconnects the iicling circuit from the L relsy and the 66~4
repeating coil, (c) closes .a cireuit from battery throug: the winding of the
L relay, -the CT~2 relay operated, 800 ohm non-inductive winding of the IOL re-
lay to-ground on the. amature of the ojpersted KIS relsy, therebs hclding the
L relay operated. The CU relay opersted closes o circuit frem 48 volt battery
through the 18-~BA resistance, CD reluy Cper:tedg_IOOO ckm winding c¢f the CT=9
relay, CI=3 relay nomal, C0~2 relay operated, Ci-7, C<1 and i'SL relcys normal,’
over the lead T tc the subscriber's line, cnd from 110 vclts coin battery,
operated CE relsy 18-24 resistance (L)}, 980 chm winding of the CT=9 relay, CI=3
relay nomal, CT-2 relay orerzted, CT=7?, C=1 and HSL relays normal, cover lead
R to the sutscriver's line. The C“-a reluy op2rates if a coin has teen denosited
but does not operate on a 10,000 chm lealke : '

53« The CT=9 relay locks through its 950 chm winding throush s trapped
terminals 13 to 17 inclusive and the Ii=2 trush to ground at the “,erutca o
relaye The oner¢t1cn of the CT=9 relay closes a circuit from 4¢ vrlt battery at
the CI=Q *elay operated, winding ¢f the CT=F relay to the Cff, 83 and C-5 re-
lays nomal, to ground at the operated O relay tkrough the’strapped terminals
13 to 17 inclusive and the il~2 brush, operating the CI~J relaye The operation
of the CT=~3 relay, {a) opens the eircuit from 4€ volt battery threush the 1,000
ohm winding of the CI=9 relay and 110 volts baitery through the 9850 ohm winding
of the CT-9 relay, (b) closes a circuit from 110 volt bettery, CL relay operated,
1200 chm winding of the CT=4 relay, .CT=3 and CT-2 relays onerated, CT~7, C=1 and
MSL relays normal, lead B and (@) closes a circuit from sround, cperated O re—
lay, strapped terminals 13 to 17 and brush cf arc i’=2, normal C=3%, SKES and CU
relays, break contact cf the CP=4 relay, 350 ohm winding cf the CT =4 relay, CI~3
and CT=2 relays operated, CT=7, C~1 end MSL relays noral to lead 2, short circuite
inz 48 volt battery at the cperated CI-92 relay thirough the 18-CF resistance to
one winding terminal of the 350 clm erhlﬂﬁ nf the CT=4 relay. The operation
of the CIi=3 relay also opens the circuilt through the winding of the C¥~i relay
but the CI~1 relay is slow to release and doss not release until the CT-4 relay
has had time tc operatee The CT=4 reluy cperates if there ic sclid ground on
the line, thereby closing a circuit threugh trhe winding of the CT=1 relav jo) 0
venting its releases The CT=4 relay does not owerate if the resistance tc gromd
on the subscriber's line, is that of the coin c¢rliect masnet, and the CI-1 relay
releasese.

54e If the time measure switch enters position 17 before the Cl-1l re-
lay releases, due either to the failure of the CT-9 relay to operate or to the

8&5ration of the CT-4 reley, the red coin lamp flashes_ in & circuit thrcugh the
1 relay operated C~2 re ay normal, cowtacto of the 119~r interrupter, ter—
minal 17 and il=5 brush, B[4 relsy noxmal, M5 relay operated, C relay operated to
ground on the MSI~1 rniqyo normal. uUrder these conditions, the 3 relay operates
when the sender switch enters position 3 for final tens seiecilon from tattery
through its winding, DVWO reiav normal, sender cam ¥, top outer of cortrel cam K
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to ground at the CT=1 relay operateds The overation of the £ relay onens tie
fundamental circuit, preventing final urits selection and the sender is releas-
ed by the sender monitor operator as descrited in percgraph 120. With the time
measure switch in position 17 and the T rslay nommal, ground is connected from
the ii=~6 brush and terminal 17, TI4 and iBL~1 relays normal, to the "iiscellanecus
Auxiliary Signal Circuit." '

55« The release of the CT-1 relay, if the coin has been deposited, closes
a circuit from battery, winding of the TIl. relay, #~3 brush. snd strapped ter=

mipals 14 %0 17 inclusive, CU=1 relay nomal, to ground et the IBL-1 relay nor=
mal, operating the TMA rua;- The operaulon of the Tis relay energizes the STP.
magiet, atpnpmg the time measure switeh to termnml 18 releusmg the ’II.‘HL, Ce2,
Clw3 and CT=9 _relayse

56« The time measure switeh is stepped from termincl 18 to terminal

21 by the operation of the STP magnet in & circuit tlmrou"h the contacts of the
52-E interrupter, strapped terminals 18 to 20 cf the iI-5 brush, [ii relay

normal, 1S relay operated, to ground t.:r ougﬂ the C- :md n\’SL-l relcys normale

57a If the sender has not returned to nomal when the switch steps tc
terminal 21, ground is connected through terminsl 21 and =5 trush to the
".l1iscellaneous -uxiliary Signal Circuite" The green oender lam® flashes in a
circuit through the contzcts of the 149-F Lntbrrqlatar, teminal 21 and.ii=5
brush, indicating a stuck sendere When the sender returns to nornal, the re~ -
lease of the Sb relay releases the 1% relaye The release of the 118 relay at
this, or at any other time, closes a circuit from battery. throush the wmamg
of the TA relay, strapped temminals, and i1=1.brush to ground at the i relaye
The T14 relay operated, energizes the SIP maget, stew; ping the switch to teors-
minal 22 releasing the Tla relgye : - : :

B8+ Calls originating at coin stations for which no charge is made,
(free routes) the CI relay operates at the completion of translation from
battery, secondary winding, lewd 1 or 2, teminul .nd =1 -~ SKO' brush, con=. -
trol crm E, to ground zt cam Ue The CFF reluy cpercted, locks through its
continuity contactse The time mecsure end slerm switeh will function ss des~
cribed in the preceding puragranhs, until it Ct-‘lfo te teminal 13 fcr & pre=
liminary coin teste Thé CT~1 and CQ-2 relays do net operate, dbut the TiA
relay operates from dbattery, winding, =3 brush and terminal 13, CIT relay

oerated SKS and C=3 relays nomal, strapped terminals 13 to 17 inclusive and
M2 bruoh. to ground at the OF relay. The operafion .of the TMi relay energizes
the STP magnet, stepping the switch to tF‘I‘f‘nl‘rl 1: M ithe DML ¥e¥oy 1S TELL,
operated through the il=3 brus?~ ard strapped termingls 14 to 27 inclusive, C0=-1

relay normal, to ground on tre armaturc of" t e iSL-1 relay,.stepping the switch
to terminai 18, releasing the Tii relaye  irom t*is ooint, the cperaiionm is as
described in paragraphs 56 and 57. 5 i

COTY COLIECT /ITD BETURT

59 When the receiver is replaced on the switchhook at the callin
station, the district seiectcr selects an icl1¢= ;,ender' for the purpose of

collecting or returning the coins The T, O 15, SC angd 5C«~3. raleys
cperate as described. under Sender Seiected . (1s 015, paragrayh 1Ce  If thc

charge relay in the district ‘is owemtel, ground is conmected over led EE, . ;
/DV~1 relay normal, sender control cam VY, to hatterv thromeh il S S bk d

a w

,”"4_
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the CC'r'eluy. peratmg the e relay- The operation of the CC relay o OPErnates
the DWO relay from baottery, winding, "CC’ relay’ opérated tofgromnd of $he KU
le“dc The "DHG- relay o“erutea, 100:{0 to the same ‘grounde: The C-3 lMJ ORSEAHES
from battery, both rmdm:“f and ‘ma fe con»act, nonmasl- L&v, C #nd oSn relays, -
operated DWO relay to ground:-and is Iheld cperated through its: contmuny con= -
tacts to' the same growd. -The C rel ay -operates-from battery, primary winds=

ing MS relay operated, temindl 22 ahd -H=1 brush; M5 sAd-0=3 relays operafedy
normal ADV, and SSR relays nomal, to ground on the amnature of the DWD rolay
cperateds The c relay operated, locks through its secondary winding throuch

iMtis contlmutv confacts to” ground at the DWC relay and opevatcs the Tli wralauy,
from battery, Windm;f, teminal 22 and M-4-¥¥ush, C-relay opelated to0 growid
at the normal MSL-l rélave ‘The-operation of. the.Ti relay cléses a circuit

from battery throuOh the wind'ing sud back contadt - 6f the STP- magnet iand the

TMA relay operated to ground ‘&t tne nomal-2BL-1 relay, ‘stepping the switch

to teiminal 2« “The' TIA z‘eluy is held: operated -through ‘strapped - terminaia e
to 8 sf;e'opine‘ the swltch to tezmmal 9 refi.e'l s ing the MS r€lay. F oI ZEIR S e

RS- P

50. nhe G-I relav operates-from battery, wind ing, - otraaped tnminals
9 to 12° mclusive and -¥-4 brush, C relay ojera tea. foground at’ the normal’
MSL=1 relay- The cperatich of the C-1 relay éperdteés the CB and G2 relayss
The operatién of- thé CB relay cleses aiciicuit from poditive:coin battery CB-
relay epervated, winding of: thewC'l‘- relay, CC.gnd €=1 relays-operated; MSE -t -
relay nomal to the tip and ring of the- lides: The CT=5 relay operates if = -7
there is a coin in the ¢coin'kox, opefating thé CT-6 rélay whieh is held operatw:
ed through its make ccntact, C-3 relay oJeruted, S3R relay normal to greund at
the operated DWO relaye ‘Thé operstien ¢fvthe CP=6 relay -opens the clrcait *
which gives an’ alam’ durm? fmal com teat as’ descrlsed in mrasnﬁh 65:. :

5

6le The ogeration of the C-4 relav cleses a-circunit” i’rom hatfery,
winding of the STP magnet, the C-2 relay opersted, contacts ¢f the 14S-F
interrupter, C-2 relay:oreratédy &trepped tenninals add@ brush of are Me2, OX-: -
relay operated to ground." s’ the: lhterrupter makes and breazks contact, the
switch steps to temminal 13¢° xs the switch-steos from teminzl 12, the C-1-
relay releases, releasing the CB and C-2-relays.’ The Cw=1'relay is-held: operat- %
ed through teminal 12 for the purpose of holding a elrcuit to ground through
the 2 meJe condenser 1 -1200° okms resistance until the coin magnet in the
coin boi has had time to discharge thus protecting the'multiple banke The
release of the C=2 relsy opens the circuit through the STP magnet, Stupp‘**"
the switch on terminal 13a :

62« If the coin is- to e returned, the charge relay in the district
selector circuit dces not- comnect ground to the FR leaftand: the CC. relay doces
not operate but the time mea‘s’ure and semder circuits functitn, &s described
in the reeeding paragrach, ex0ept thHat nesﬂaﬂl?e‘- coin batte 1.> ccnnected
to the %ip end ring of tf’e line through thé CZ relay cperat C.relsy nor-..
mal, C=1 relay onerated -and the JiSL-1 relsy ncrma}.. The sw1tch otE".)S to.
teminal 13 as de:;cnhed in the prncedm@' para@ra@h. , :

FINAL COIN TFST

€3« The CT=7 relay operates from battery, winding the C relay operated
otrapped termmalo 17 tc l, and bru<h of arec .LI‘(;, oy eratea OI' rel&y to prmmﬁ.
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The operation of the CI=7 relay connects bettery thxougn the windings of the:
C?-8 relay, to the tip and ring side of the lines If .the coin has not been
collected or returned by this’ tme, or if either side of the line is grounded in
some other way, the differentially wound relay CT-8 operates, operating the
CT=1 relaye The CT-1 relay operated, operstes the T1A relay, through the -3
brush and teminal 13 *he CT-1 relay operated, to grecund at the normsl MSL-1
relaye .

64« The time measuré'switch steps Trom teminsl 13 to teminal 14 in
a circuit through the STP maghet, contacts of the 149~H interrupter, CT~7 relay
operated, terminal 13 and M~4 drush, C relay oferated to ground. at the JEL-1
relay. The operation of the TiL- relsy (in case the.CT~1 relay operates) also.
closes the circuit in which t}\e ‘STP magnet. opemteo, stepping. the switch: from
terminal 13 to teminal 14« The Tii.relay operates,.{or-holds if already operat-
ed) through strapped teminals 14 to 16 inclusive and il=4 brush C relay operat=—
ed, to ground on the armmature of the 1BL~l relay, stepping the.switch to ter-
rrinal 7 releasing the TIA relaye If cperated, the CT=l relay prevents the
advance of the switch from teérminal 17. If the coin has not been collected by
the ‘time teminal 17 is reached and with the CC relay operated, a circuit is -
closed from battery, throu,h the red coin ldmp, 'CD-1 relay operated, .contacts
of the 149-F interrupter, terminal 17 and =4 brush, relay operated, to grourst
at the MSI~1 relaye. The lamp flashes in this circuit, ;imiicating that the coin
'has not been collected, or that there is some other e*round on the line,

65« - If the coin should have been returned, and . there 1s a ;zround on
the line the CC Trelay being normzl, the red coin lamp lichts pemmanently in a
circuit through the CT=1l relay operatea, CC relay normal, texmmal 17 ard V-4
brush to- ground at the LSL-l relays .

66. If, when ccin collect battery was. connected to the lipe in para=
graph 60, the CT=~6 and CT=6 relays d1d not operate, the CT-8 relay does not
operate as in paravr,_ph 63¢” The Cl=l relay operates. from battery, winding, .
€C relay operated, CT=6 relay normal, C relay operated to ground through strapped
terminals 17 to 13 and M2 bruoh. In any case .the operation of the CP-l re=
lay prevents the switch from stepplng beyond temlnal 14, the- red lamp flash-—
ing or lightine' as above described. : .

P.ETURN T0_¥OEMAL

67« In case the ccm ‘has been: bronerly collected returned, and the

line is clear, the CT=1 relay is not operated and the ﬂ’S relay holds through
terminals 17 to 14 and brush of ar¢ M=3, CT-1.relay nomal, to ground on the
armaturé of the 1SL-1 relzy, stepping the switch to terminal 18 releasing the

TS relays The CT=-7 relay also releases: as the switch steps from teiminal.1l7.
”he time measure switch steps to terminal 21 as describved in paragraph 56 giving
a2 stuck sender alam as described in paragraph E7 if the sendier has not by this
time returned to nomale

684 When the tme measure sv 1tch "mgkes? tewninal 18, ground is con=
nected from the armature of the operated O relay, ll=2 brush and strapped ter=-
minals 18 to 21 inclusive, C relay cperated, iDV relay nommal to lead 5C, re-
leasing the D relay in the dlstnct, advancmg the district tc normale .is
the district advances to normel ground is disconnected from lead FR, releasing
the CC relay, and from the TEST lead, allowing the T=1 relay to operate and the
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- T relay to release as described in paragraph 38« The release of the T relay re-
" leases the OY, Sk, 118, SC-1, und w0 relays. The release of the DWO relay ro-
leases the C and C-3 reiaye-c the Cl-g.reldy if operateéds” The release of “he
' MS relay steps the time measure. gwltcb to tenﬂlnal o2 releaoirg the 7-1 relay

CALIS TO ﬂECHAbICZL n-B-k- e

69« For this 01395 of call, the sender $unct10ns as deacrl}ed in para=-

R graphs 5 to 33 inclusive, ezcept that: the 'SH, ST &nd SU registers are set in a

similar manner to the setting of the-other: numericul registerse The EC switch,
fnstead of adva ancing from pesition 6 to positicm 9, us descrited in paragravh

33, edvances one step when the RA relay releases, after the setting of the station
registers in a similar manner to its-cdvince from nomal to position Ge

70. With the translstion completeéd, a circuit is closed throush the

top outer contact of class cam I, lead L,  teminal and trush of the T2=CL transe
lator arc, operating the CL relay and advancing the class switch to position 8
is the sender switch advances through position 5, the S relay operates, if the
RC switch does not sdvance from. “OSltlon 8, indicsting that the station register
has not been sets This circuit is- from battery, winding of the S relay, DWO
relay nomal, sender cam C, class oar- G, ecntrol cam D, strapped teminals 6

“te 8 inclusive and RC=4 brush to ‘ground on the RIS relay operateds The operaticn
of the S relay cpens the fundamental circuit, prevent1ng the operatlon of the
STP relay for station hundreds selectihn.

71e When the station registetrs have been set, the EC sw1tch eteps to

4tenminal 9 and the S relay reieases, closing the fundgméntal clrcult- Stations
hundreds selection then takes place instésd of incoming advuncees The STP relay
operates in the furdamental circuit for staticn hundpeds, tens and units sl
ections, closing circuits, to operate the proper ccunting relays from ground at
sender cam I, STP. relay operated, cam I, I.. relay normal, control cam ¥, sender
cam S and contacts of cam T, thrcugh-the station hundreds, tens and units register
arcs to the proper ccunting relays for the staticn hundreds, tens and units sel=
ections respectivelve At the ocmplétion of each s€lecticn, the BO and FO relays
operate, opening the fundameatal circuite The cperaticn of the ¥O relay in

position 6, advances the sender switch to p051t1cn 7 from ground, FO relay operat=
ed, IA relay normel, contrcl cam I, sender cam L toc battery throush the sender

I magnet- In position 74 the STP relay cperates as described in caragraph 22.

The switch then adivances tc¢ pesiticon 8 from ground throush the 1. relay normal

and sender canm Co .

72 The operation of the FO relay ir pcsiﬁiuno 8 ani 10 zdvences thﬁ
switch to positions? X0 and 12 respectively as: describai for position 6 with the
help of eam Ae In pcsition 12, incoming advance is made as described in para=
graphs 34, except that the operation of the iDV=1 relay advances the sender
switch to pesitirn 15, instead of $c jpesiticn 7 releasing the FO, FO and 14
relayse The STP relay operates as in peosition 7, and the sender switch -advances

to_position 16 in a eircuit through sender cam C to ground at the nomal T4 -
relaye. <4alking selection is -completed, *eﬂ1aters reset, and the sender clrcuit
returned to normal as described in nuragwabha 3E tc 40 inclusives 3

C:LL TO ZERO OPEFATOR AMD QS DICIT CODES

73« On calls from a ¢nin station to a zerc operator or other one
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i T dlozb code oyerato“s the sender 01rcu1t iunctmns as- ﬂescrxbed 1*1 narag,raﬂhs

'5 to 12 inclusive seutmg the 4 ryegister in pos'ition JO for the zéro operator.
7ith the RC switch 'in. rosﬂ;;mi 1,aan<i ‘the' 4 yegister in: pomtgofx 10 (or any’
other position cerres) pbuding to a.one. filgly code) .a circuit is closed from

¢ hattory througgl thé ¥inding and break contact of t'he RC magnety NC<2 crush and

“terminal- Iy ‘teminal 10 and. -4’ brush, Ri relay normal; 0 ground ox the armu-

ture of the BLSaJ;elay operatefi stepﬁ]ﬂg the RC- s«utc.h to tormmal ?*o erating
":-he S rﬁlay. -_.".3 -_" 3 g 4 Ro ;"&"‘4 o e % -. e

3 6 g 4 - S “ . -

BN 711 When- translatmn ta.kes place, the satc]n ate"“s to’ tennmal 3 and
the sender advances to” pos1t1en 2, as-descrived An Qard~ra“h 14 to’ 7 'in-
AcIusive., The termmaIs fon «One dibit codes. on. the’ ‘hunting: arcs -atre ~cohnected

o «diréctly. to. the’ thmimls of _arc A—3. " The’ CL relay.’ operates and thé class

11 1gwitch is a;dv&nczed to posmmn 1Q throuvb class caim B, over lead F to the con-
. tact of the: Tz-TL ‘.latcr ’arc., -The .CT. rolay releases as the class switch
breaks nosatmn 9, and ‘the PC SW :m;h i a'ivanced from position 2 to position 9
. from battery th*o.ugl ‘the”" winding’ anri ‘treak contact of the. -RC magnet, “RE-2.
brusfh and strapred terminals 2 to 8 incius ive, class cam H (,L relay normal

I control eam 0; o grouna at the. oyemtnd TS-—I ) lay.

75, District group- ‘and- oruah selections are made tbe f‘istrlct selnctmg
a trunk ‘to .-the zeTo.operator or other oneldigit .code- Oﬁerato*- or station, and
the :.endcr advances to! p051t1on 6, as deggerfocd in paragraphs 18 te 21 in-;

. clusivé. Far this class of “eall, the CN relay, oyarates as:soon as the trans-

- lator is sety from battery” secondarv winding and, bréa¥ -contact tcrmmal and
" _brush’of the :T1-SKO arc, comtrol cam B, to ground at:control cam U end locks

_' through its contmuity contacus to ‘the samé ~round 'I_‘he operation’of the CN 3

“ relay-holds. the 30 and FO relays after operaténo in position 4 unt;l the - ;

" sender ‘switch advamaes from position 10, in'd f‘lrcuwt throuob -the ‘sender can
"R, CH:relay opera.ted over lead. 3, tsmmal Aanl erush,of arc P1-510 imner’ ¥
‘~contacts ‘of control cam E, ‘to croand ‘at control can U’ - The 7G,.TG~1 and CI
reldys orerate .ag descraaed in paran rarh 22, exccpt that vattery is connected.
‘to one winding of the L relay in the trunk clrcuit to zero operator, instead

1% ot the: L re]ay of an oft‘ice selector. : g R R :

764 With the aid of cam A the, sender ddvances from ros tion 6-to posi-"
tlon 12, in a circuit through camn C, cont:rcl cam I, “the IK relay normal, to
c,round at the operated FO rclay.  The T, TG-1; shd C1 relays release as the -

witch advances from position~6. In uosﬂum 12, the .76, ™G-1, and GI ralays :

owerate and the suitch advances to rosition 14y as Ae:.crmea in P2 "a,g;raph 26e -

In posigion 14 the ADV and ADY=1"relays’ oper ate from batt m:y, '\.evnfhnm gn
parallel-0T~6 and C-3 relays- mornial ;. c‘lass ‘car P, “sender cam 4, IA relay
normal, to "’round at sender cam J, Th%.operation of the ADV-I relay EAVENGES
the COntrol sdtcb to position.5 throug}u canG, - .and advances the' scndcr switeh
to p051t1on 15 ‘through sender cam B. The scnder sviteh advancss to position
16 through-cam C. The operation of thg ANV rélay disconanccis ground from
lead SC allowing the district % relay to relcass and advance ‘the Ais tirct,
thus orening the dialing leads to the sender, rcleasing the sender T. relay,
The release of the seénder L relay releases tne STR and RIS relays, operating

the 3TP relay, and_ causing talki gelection to bc_made as dosceribed in para-
grarhs 34 ang 35 with the svivch in rosition 8. The operation of the FO re-.
Tag , closes a circuit in shich the sender control switch advances to »nosition
6. From this point on the registers are reset and the sender returns to nor-
mal as Aescrived in paragraph 36 to 40 inclusive.
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T OnYCdiloJfrom & non=cein statien to ZeYro onerutor, or other ore
-digit code operator, the sender functions as described in the pregeiing pora=~
Jrapha. except that the comting relays ho;d in ﬁo,1t1nn 4 umoliint he ﬂenxvx )
switch advances beyond position 10 through oender cam R, leal 2, teminal and
trush of ‘the T1-SKU translator &rce

C.\LL TG TVREEE DICIT OPLIuATCR

"78+¢ On calls. to long a1otance, iniormat;on, comnlaint, repeir Comw
mercisl Department, or pther special operator, three digits are dizled. The
sender is selected, registers are set and Vtranslation is made as described in
paragraphs 5 to 17 inclusivee Only the first two disgits are required to com=
plete selectionss The CL relay operates and the class switch advances to posi=
tion 11 throuch cam L, over lead C to the T2-CL trarslator arce The CL relay
releases when the class sviteh advances from positicn 10, and the LC switch is
then edvanced from position 2 to positicn 9, a5 described in paragraph 74«  krom
this peint on the sender functions as degcrlhed under "Call to Zerc Uperator”
in paragraphs 73 to 77 inclusives.’

C:LL TO EESTRICTED ZONE

79« If a number is disled which should be obtained by a toll operator,
or if office code digits. are dialed for which therc is no cffice, the sender
is selectedl, the registers are set, anéd tranclation mude &s described in »
parazraphs 5 to 17 inclusives The CL relay operates and the clacss switch ad~
vances to position 9, throusgh the upper inner . contqct of cluss cam D, over lead
D to the T2~CL translator urc. The CL relay releases as the switch advances
from poolti<n €y and the 3C switch is then advanced frcn pesiticn 2 to positicn
9, and the sender functions as-described under. *'Call to Zero Operutor" in para=
granho 74 to 76 inclusivee

CLLL VI ReCele TRIUIKS:
‘DIERCT RELAY CALL N'DICATCH w FMWMBER LISS TH. 10,000

80 VWhen a call to & manual station is made via direct ieCele the
sender 1s selected and the registers are set as described in paragraphs 5 to 13
inclusive except that the SF register is also set if the station is on a party
line, the IC switch teing aivanced to términal 7e If the party line. is in a
party line office with less than 10,000 lines, the &C switch is stepped from
teminal 7 to terminal 9 from battery, winding and break contact of the RC

maonet, HCm2 brush, and strapped temminals £ to 8 inclusive, lower tennlnala of %

class H, strapped terminals 1 to 0 inclusive and the SF=6 brush, lead 1, ter-
minal and T1-SD brush, Ra relaw. nomal to sround at the LIS relay operatede

8le If this party line is in a party line offiée with more than 10.000
lines and the first digit is 1 the RC switeh is advanced from positicn 7 to

}oo1tion 9_through the EC=2 hrush and terminulog lower termicals of class cam
B, strapped teminals 1 to 0 inclusive and the OFmd brush, strapped termminal 1

to 9 inclusive and F=4 hrush, terminal 1 and THed brush, cver lead 2, to the

T1-5D sree (Tunbers whose firot two di 1t» are 10 vill ulwavs be. private 1ineg)-

82« If this party line is in a party line cffice with more than 10,000

T 4,0
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lines; -and- the’ firSt digiz is nﬁ)t 1,- .,he -‘C .:wii‘.uh is advanced, as” Just ﬁesr‘rlbed

except that the circuit to erouwnd over-lead .2 passes throvzy _-zmpﬂed te
2 %0 10 inclusive and ‘the TH=4 ¥ ushe ' 1f ‘the line. is & 'rjr'ua,te line. 1*1 a

lihe office (either with more than 9999 or less than iC, 0CO 1line) the SH réegis . ex

is not set and the RC switch is stepped from te inal 6 to teminal 9, aftsy
sufficient time has elasped for the dlahng of. a station ‘d'i’giti, as 3
low in pa ag:mph, 9% ; 2 1 A IS

e 833 f *he 11ne is a prlvaue line in a pmvme line office w*'rh le

‘than 10.,0’10 lines, the EC .>W1‘fc'h pies stlanped from teminal & to termina :i., .

d’wrﬁhg’n ‘tne EC=2 brush and termlna}s, class can H, sZrapped termirals 1 to O 1n-

,-c’us:Lve and U-z bru-h, over. leﬁ 5. “to. the TI-SD tr:mslutor arce’

82a Tf ‘the ‘line is a private llnb in a nrlvate line offic e with more
“than 9999 lines, and ‘the first-digit is 1 and the second dlg 4 is not ‘z&ro, the
BC stwiteh is stepmed from teminal 6 to %erminul S thrcugh the I0=2 Lrash and
terminals, lower contacts of class cam H, strapped temminals 1 to 0 4ns Tusive
and Us=2 brush, terminals 1 to 9 inclucive and H=2 brush, temirai 1 and Ti-2
brush, over iead 4, to the Ti-SD transiaicr arce If the line is a private line
in a priv:at line- offlce wi*’h more than 9299 lines, anl the fivst &1511: is now

1, the KU switch is stepped as just deseribed, ex cep* that the circm.t %0 ground

ep“wln ai‘ previb‘us issuese.

er lead 4 rasses through strapped tm'mﬁhg_ 2 %0 0 inciusive ad the TH-2 brushe

If the line. Is a private line office with more than 9999 lines agd ihe f‘th

‘two digiss. are- 10, a fifth digit not reing diaied, the bH régistey is n ..tdvanc-

ed; and the RC switch is again advanmd from termirai 6 to temim-l' S a et <. -

.suffidmt time has elapsed’ for the (313111‘1”‘ of .a fifsth dlglt, a5, de ctzibad be- .
low undexs."$ime lleasure and’ Zlarm" 1h paragraphs 75 wo inelviivea  Tronslation

is“fiede as described in paragraphs 14 to 17 inclucive, e cent thzt the CL re-
lay operates and the class swiich advances to pos sition 2, {or H", ffﬂ‘@tgﬂ the
upper ocuter contact of class cam €, over lesd £, %0 the T2-CL transiator arce-
The CL reiay releases when the switch udv“ncp"‘fwm positicn 1. {br 12)- !

85« Distriet and-office selections ave sisde mmd Hle5dRat ‘switch, adw -

ve nees to position 12 as described in paragraphs 18 to 24 ‘nc’h._ ivee The'S re .-k

isy operstss and 'funeilons as Gescribed in paragraph 25, if the PC switdn has

not ‘advanecad to pooitmn 45 With the sender switch in po.giticn i2, a civua‘it A

is closad. from batt ery at the manual office, over the fundamehntal *ip, S and
ADV relays nomal,- cortrol ‘cam S, class cam O, serder cam O, wind ingf‘“ of the .-
TG, STP, and OFL relays, the BO rpl:ay noxnzl, serdexr. cam X, "COMP.- o- T

BEYQUD. OEF™, . franslator brush, ccmpc—!ns'«znng re‘n:t.znce, control cam’ ’V, ;:D‘“'wl
normal, over lead FR to.grousd in the manual office. The TG reidy cperates.dn
this circuit causing the operation of the TG-1 and CI relayses- The _operation

of the CI relay udvarw:e.; the- ge"der switch to posicica 14, and dur*n this ad-.

vance the fund.menml cirguit 1s closed thrcuch the TG r ¥elsy holdi _-.g om**atai

the TCwl and CI relays and-short circuiting the 14, 500 olxms resistences - This

is traced through class cam 0, the CI yelay operated, and sendew cam Oa- E‘?he‘

C7u:axrc1 lamp a.:soclu.tea wn.n she \.rum» ‘at the ECL positieon 11J’1t.>- -
86e  With the switch in positicn 24, the TC valay Temn_!."\ or«e-ntei until

the d:latant operator depresses she rl‘i:.r].r key asscciated ‘rh i‘T'J.\. : qh

lampe The release of the CL reiay opsratcs, the D relioay f‘ 93

class cam &, CL relay nommal, to grcowumd a sender amn Ha Uk .

til the impulse switch advances beyond positicn 9 1/2 tnroug,h its m

lixE ntac‘a 9

%)

56 ‘UL guard

LS
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.impulser cam*D cTa.m cam AI. to ground through co‘ntrol can U- The operation of
tie D reléy ~c10.,es a cuoul, in which the P rel"y opemueo‘ ‘The operation of
‘-the D relay’ a;so Clano a cwcu' t th"ow»u the D re] ay operated, and. impulser
cccam Gy in” wh*lcn tne impul. ser switch ad vances ;rovn PO.::l'GlOTl . A round on.cam B
:ﬂdvancm;» it to IJOul‘h.Oll S With uhe impulser 5#itch in pOalflbﬂ 9, when the
" display: key is’ dep"eSMd the: TG . relay re‘.ca\ea,“.;elea*:urg’ he TG~1 snd €I re=-
. layss- The™ rele.zoe ot .the CI relay.sloses the tip and ring sides of the fundamen=
. talieircait tnreu;n its break _eetitacts, sendef cams Q and P, l'jS_s cams J and
e, DLy to! the COntacw of tae unpalser switch camse = - .

[ S8 Phol s 8BRSV tne

CI relay.also cleses a cirguit .through impulser
cam C, ¥? relay operated, clas
2 4

can K, CI rels ay’ nonriu, to ground at sender cam
78 advancmg the ‘impulser swi from position' 9 to ‘positicn 10« .The B cam
alvances- thé switch to pesition 2. Tu. D relsy relemses vhen the. switch advances
- beyond position 9 1/2. Tphe ¥ relay holds, after %he D relay releasesy: through
ity mdké contact, impulser. cam D., clasa cam il; to ground, at control can. U» For

;,the seéond" time’ the’ 1mbu13°r Swirch s udvunbed from p051t1on P toy positmn 2
in the same cira suit as’ xrom position 9 .to pouticn 10, .the B -cam advancing the
switch to position 9e. 4s the switch’ “advances be 2yond position 2 1/2_ ‘in the
second revolution, the ¥P relay reliecgdds.e The swiitch is adwvanc ed from position
9'to"10 in a cireuit tnrouo’h impulser cam T, to Q,r\ﬂma_,. through the D relay nor-
‘msl, the B cam advancing the swiich to no. mais Durin’g the. rotation of -the: im—

, - pulser switch EsC<Is impulses are sent ous to. the manual offlce by connecting
battery and ground to the tip and rimg cf the’ furdmnen‘cal circuit,- through' the
“contacts of the impal,.,er switch c¢ams, for tne'-ﬁvuproc O operatm"r that: combi-
nation of *elays in the msnual office which *vil‘ c zuse, the Cdl.‘ed nm’ber to
be displaycd &t the P.nC Io posn*ono

-3
s
ch
n

8B Ih ofder In which those impulses- are serit, 15, Staticns,, .thousands
hurdreds, téns ard mitse Four circuis conrntlcna ,.ere ‘estahlished for each
digit or letter dloT)laJG‘dn Zach eme of theése civaul c\,r\ditlms may be sach as
" to sénd no-“impulse, to send a heavy negative impuls e, ‘or a light negative im=
pulses For exzemple,- to display station W, the following four circuit conditions
are set up in the. order named, (1) while uhe mpnl‘* er switch savances from pos i
‘tion 9 to position 9 1/2 an open. eircuit exists,” (2} whue the switch advances
from pooihon 19 to pesition 1D L/M a heavy neg.,“lvo impulse is transinitted
from battery through the 52.5 ofm “ealotmve, 1mpa} sor com, T impulser cam Go
terminal 9 and SH-4 brush, class cam Q, impuliser $8 gm M &7 relay normal, RIS
relay operatéd, Impulser cams G ard H, FP relay opumted, over the ring 1de of.
the fundamental civeuit, back over the tip s1de9 FP relay operated, impulser
cam F, to ground through impulser I, {3) while the lmp“i,ser switen sdvances
from pesition 1} to position 11 1/2 an open cireuit .exists, (¢} while the switch
advances from position 12 to position 12 1// ‘a.1isht negative impulse is trans-
-~ -mitted, from battery. through the 3500 ohm re.nst“.;ce, mrulaer carns. G and Ey
AN rewy operated, -cver the ringside of th—,ﬂmdmcat 21 -circuit back OVET the
‘tdp ‘'side, FP relay o evated,y impulser ¢im F, g‘rmmd t;hroua,h H’lyG‘S@T cam Te
.In case the station Is act on = paxiy Iineo zhe first-and shixd cond.1t10ns-are
open- circuits, and the secord and fourth condit jons zanse 1ight ne gative i,
pulses to be ‘transmitted, whereby the digils z=rxo 'is dis ploysd dt "me mCoIoH..
office to indicate that there is nc party designation requireds .
89 Circuit_ conditioné;'are established for transmitting Impailses), -

"
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through the contacts of the impulser switch cems, for the thousands digit in
positions 13, 14, 15, and 16, for the hundreds digits in position 17, 18, 19
and 20, for the tens digits in positions 1, 2, 3, and 4 and for the units -~ -
digits in position 5, 6, 7 and 8. The switch advances from position & 1/2
to 11 in the second revolution with the fundaemental circuit open. While the

~switch advances. from position 11 to position 12 1/2 a heavy positive impulse.-

is transmitied from battery through the 52+5 ohm resistance, impulser cam €,
FP relay normal, class cam J, over the tip side of the fundamental circuir,
back over the ringside, P relay nomal, to ground through cam 1. This is to
provide for the operation of .a polarized relay in a proposed distant two wire
office selector, in order to advance th1s selector, (such a selectyr is not-
yet designed)e

90« * ds the impulser switch is zdvanced from position 13 to position
1, a circuit is closed, in which the ADV and AiDV-1l relays operate, throusgh
impulser cam E, ¥P relay nommal, class cam K, CI relay normmal, to ground at '
sender can He The operation of the ADV' relay advances the district selector,"
follow1n9'which talking selection, resetting registers, and return to nommal -
" take place as.described in paragraphs 35 to 40 inclusivea ¢

NDEM_RELAY CALL INDICATOR — NUMBERS IESS THAN - 0

91s On a call to a manual station via tandem ReCels whose number is.
‘less than 10,000, the circuit operates as described in the preceding para=
graphs ip to the point where the display key is operated at the ReC.I. office,
except (a) that the CL relar operates and the class switch is advanced to
prosition 5, (or position 16) in a circult throush class cam C and lead B, to
the T2-CL translator arce The CL relay releases when the switch czdvances from
position 4 (or position 15}, -(b}. that the impulser switch is not edvanced from
normal until after the display key is operated, and (c) the T4 relay operates
when the CL relay releasés; in place of the D relay, causing the operaticn cf
the ¥P relaye The circuit in which the T4 relay operates, is from battery,
winding, class cam E, break contact of the CL relay, to ground at sender cam He
The TAN relay locks unt11 the switch advances beyond position 9 1/2 through im=--
pulser can D, class cam I, ${o ground at conirol cum Ua

92. hen the display key is operated the TC and TG-1, and CI relays
release, closing a circuit in whieh the impulser switch advances, with the
aid of cam B, from position 1 to position Je Ihis circuit is through impuiser
cam C, the FP relay operated, class ezm ¥, O roloy momal, to geoand at sender
cam He The impulser switch is advanced with the aid of cam B from positiorn 9.
to position 1 and again from position 1 to position 9 in the same circuite . The
TAN relay releases when the switch advances beyond: position 9 1/29 but the FP
relsy holds =s described in the paragrsph 87 untii the switch advances from
position 2 1/2 of the second revolution» The switch advances from position 9
to position 1 in a circuit tiwough impuliser cam C. to ground at the D relay nor—
male The release of the FP relay prevents the advance of the switch £rom nor=— -
msl & third timee Each menuel office which is tandem to the originating office:
15 assigned a tandem cole number by means of which the particular office calle
ed is identified by the tanden operatore Impnlses are transmitted over the
tandem FeCeIe trunk for displaying'the “apien code number in addition to those
for. 4isvlaving the 2231led numbere Mi.c ordsy -1 which the impulses are transe
™ tted is tandem tess, tandem unit~l stavticns, thousands, hundreds, tens sni
units.
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" '93s During the advance of the, impulscr.svitch’ frem po {tion 1 to posi~
tion 4 inclusive, four c1rcu1».cord tions arc establishé&d - for tundcm tensy ;
according to the setting of the 4 register (arc A=3), as :‘eqmnd- The mmul
for tznmdem units are transmitted durm;r the advénce from pesition 5 to Dosit
8 inclusive, according to the setting of the B Tegister(arc B=5)s  The miaulge_s &
for stations, thousands, hunircds, tens and. units ¢ 1igits ‘are t*'ar\omlttea, talke
ing selection, resetting registers nd owder roturns are all co*npleteu 35 Gesw
seri bed in parag: apns 89- ard QOa = ~ B n

OPERATING OF ’1‘}"’ TIIIE NuxSL_.JJ AVD ALAE‘E DZECIEIT O Lal-fe CALIS - " | : e
Sde 'l‘he non-—com tme Meas e and ulu‘v cirenit functions as dcscrlbui
for Time -léasure and - Alam parag ragh 44, with “he following exceptionst ~When ilie’
register conirol switch enters position 6, indicating thot the foﬁz‘-th'd;glt 0L
the nunher has been dialed, the SK relay operates from. tattery, winding ¢lass |
cam G, control cam U strapped terminals 6 tc 8 inclus ive and RGe4: brush, to ground
st the RIS Telay operated. If the time measure switch hus stopped frm te mlng.l '
B, but not beyovxd terminal 11, the TIA relay cperates stepping the time medsure,
switch to teminal 12. The TMA relay releases as the switch utcgq from terninal
11 if the SKS relay has not ty mi time Yeen reles ised e . The SKS relay does’*"not_ :
release unless the FC. s *mtch has :stenped to temminal 9 @l 23 i

95« ©On termin .1 11 uith the SKS relay operated, a circuilt is closed
from bat:‘tery through the STR magnet, SKS m‘ign,et, SK3 relay opcrated, contacts
of the 149=H interrupter, strapped: teminals, 12 to 15 inclusive and il=5 brush,.
M5 relay opexated to ground through the Tia and M8L relays: nommal, edvancing
the switch one step sach time the 'int@rruﬁfer makes and bresks contact. VWhen
t“qe switch makés temminal 16, .>ufv“1ueat tlme tor the uiming of tne stations
igit has elapsed. E

96e¢ ‘In case the stutiono ditlt is dml'“d before the time measure s"ntoh

makes €eminal 16, the SH *egioter advancas stepping the KC switch to teminal 9
as described in paragraph 80 - In csse the stations digit has not teen dialed
when the time measure switch steps ic teiminal 16, the KC switch is stepped to
temminal 9 through the F0=2 brush and strapped términais £ to 8 inclusive, through
terminal 16 and the 11=5 brush, !B relay:cnerated, to ground at the Tla and MSL
relays normals In either case the SK3 relav releases, the time measure circuit
continues to function as described for Time i‘easure and slarmm paragraphs 44 te.48.

97« The coin sender time measure and alzrm circuit functions as dese
cr*ber’t in ‘oura’.&"niph 49 with the followving eiwceptions: the SHS relay operates

5 described in paragraph 940 - If the time mee asuré switch has.stepped from ter-

minul 4, but not beyond terminal &, when the SES relay oberates, & circuit is
closed in which the Mo relay operates, through tng,_.,iuo brush and strapped ter-:
minals 5 to 8 ‘inclusive, the SKS relav oncrated, tc sround through © and M5I-1:
relays nomal- he cperation of the T4 relay closes a cirenlt through the -
STP magnet and the Tii relay operated, stexning the switch to teminal 9. The-:
Tla reley releases vhen the switch advances from tenmaindl 3 if the Bl .xelay - .
has not by that t'mm releaseds The S5IB relay uo“ not relesse unltess the RC
switch h;as stegg temminsl 9, with the SO relay opulatm, & olzua:_t,t _;. :
closed irom ba erv, W:Lnd ing of the ofP maznet, contacts of tae 14°~-H__1_r}tpr-_ .
rupter, SKS5 relay oneratwa, stropped terminnls @ to L inclusive @nd M-5 brush,
WL relay nomal, -0 reluy operated,- to ptouvni throuth the G and MOL=l relays
normal, advancing the switch are,) cach time tre interrupter makes and breaks
contacte
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98. Vhen the-switch makes temminal 13, time sufficient for the dial=- .
ing of the stition’s digit has elapsed. In case the stations dizit has been
dialed before the time measure switch enters pesition.13, the EC switch bas
stepped to terminal 9:.a8s descrited in paragraph 86« If the stations digit
has not been disled when ‘the time measure switch makes téeminal 13, the &C
switch is stepved to terminal 9 .through the RC=2 brush and strapped teminals
2 to 8 inclusive, terminal 13 and tne il-5 brush, break contact of the THA re-
lay, 'S relay operated, to ground at the ¢ and 11811 relays normale

99« In either case the BKS relay releases when the RC switch steps .-
from temminal 8. With the SKS reliay relessed, the time measure switch con-
tinues te function as described in paragraphs 51 o 58 inclusives:

DIEECT A0 TANDAL ReCel. - NIMBERS MCEE THAT 69990

100¢ On a call to a manual station viu either direct cr tandem KeC.I.
for a nmmber greater than 9999, the sender functions zs described for "Direct
kelay Call Indicator" and as deseribed for "Tondém Relay Call Indicater" with
the following exceptionse For numbers more than 9999 the dizling of the fifth
digit sets the SH register and -steps the HC switch to terminal 7. If the station
is in an office with no party lines, the advance of the SHE register closes a
circuit from battery, winding of the C¥ relar, strapped terminzls 1 to O in-
‘clusive and SH~2 brush, O termminal and F.2 brush, terminal i and TH~2 brush,
lead 4, texminal and T1-SD brush, the Ri relsy nommal, to grcund on the srma-
‘ture of the RIS relay operated, cperating the OT relayo

101s" If the station is in an office with party lines, the advance of
the SE register closes a circuit to ground through the winding of the O re=
lay, and 11-3D translator teiminal and brush, as just descrived, except that
it passes through terminal O and the H~4 brush, terminal 1 and the ThH~4 brush,
and over lead 2« The OT relay locks tc sroumd on the srmature of the TS-2 re-
lay operatede The operaticn of the OT relay in either case closes a circuit
from battery through the windings cf the €L reloy and ciass switch R magnet in
parallel, class cam D, O relay operated, tc sround on the zymsture of the TS =2
relay operated, sdvencing the class switch cne step to position- -3, 6, 14, or 17
as the case may be and cperating the CL relay. The CL relay releases vwhen the
class switch advancese ¢

102. The azdvance of the class switch closes o circuit, in which the
EC switch is advanced from pesition 7 to position 9. This eircuit is from
battery 44=% resistance and winding of the Gil~2 relgy in multipie break con=
tact of the RC magnet through the EC~Z brush and strapped temminels 2 to 8.
inclusive, class cam ¥, CL relay nommal, contrcl cam C, to ground at the
T5~1 relay operatede The advance of the class switch causes impuises. for. the
first nunerical digit to be trunsmitted first on & direct EeCel. c2all, and
to be transmitted immediately fellowing the impulses feor office code on &
tandem R.C.I. call, instezd of impulses . as would noxmally be .controlled by
the setting of the SH registero ' L e yx =
102« The circuit conditicns necessary for displaying digit 1 as = . 4
controlled by the setting of the 1H rezister, and established in positions
9, 10, 11, and 12 of the impuiser switch, for the digit O as -controlied by
the setting of the B register, in pcsitions 13, 14, 15 and 16, for the
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hundreds digit-ag gpntrolled by the {ggking of the tens register, in posi-
tions 17, 18, 19 20, for the tegg‘ git, as contrelled by the setting

of the units regigﬁer in positions . p 3y ond 4 and for the units digit as
ster, (arc SH=5} in positions, 5, 8&,.

controlled by the getting of the SH-
7’ and 8‘-A

;ISCELLAFEQUS

DISTRICT STLECTO

104« With- the sender switch in pegitiun ;5 and the control swit.r in
position 3, sheuld the district selectoy go to the overflow positicn during
trunk hunting, the- pulsing circuit is gpened v}&n the district -advance from
the "Seleetion Beyond" positicn, csusige the reloase of the sender-i, SLP,
and RIS relaysn The release of the SLR relay rivances *he LC switch 0 posi=
tion 9 as desoribed in paragraph 41 1f not clready sdvancsd to that pO‘ltlona.
As the district switch centinues to advance to the overilow nposition ground is
removed from the lead TEST causing the operaticn c¢f the T-1 relay and the re=-
lease of the T relaye. Im position 9 a cireuit is closzd from ground through
the T relay normal,’tenninal 9 and #0~2 brush, to battsery through the EC magnet,
advancing the EC switch to position Qe

105« With the RC switch in position O a circuit is closed fron battery,
through the sender control & masnet, cam G, terminal O amd EC~1 brush, to
ground at the SLR relay ncrmal, ‘advancing the sender control evitch to posis-
tion 5. . 4is. the control switch advances from position 3 to position 5, the
registers are reSEt as described wnder this heading in paragraphs 36 and 37«
With adl registers normal the X switch adwvances to noimal causing the serder
control switch and the sender switch to return to normal as descritved in parew-
graphs 39 and 40..

OF#ICE SELECTOR

106e Should the orfice selector zo to overilow during trunk huomting,
on a cal) to a mechanical officé, reverse Lattery is commected to tle funda-
mental circuit, whea the sendey svitch enters position 12, "Trunk Jest"s The
76 and CI relays operatc snd the sender switch 3dv;nces to position 14 as desw
~eribed in paragraph 26, except thet the carrent is in the opposite direetione
" In-positicn 14 .the fundamental circuit is mgain closed throurh the 5IT and CFL
relays, as descrined in paregraph 27 exzcent that the carrent flows in the .
oppesite direction, opersting woth the SIP apd O.D relavs. The O¥L relay
sperated, locks through its ©400 ohn winling, to ground on its simature through
the lower contacts of cam Re _

IO?o. The Oﬁbrub1ov of the OiL relay closes.a circuit in which the
14 and OV relays operates The circuit in whdch the UV relav operztes is trom
battery, winding, control cam I ard sender cam s, to zround throusk the Gol
reley operatede The OV reles locks te ground through control can Te te
oneration of the OV relasy closes z holding circult throug the windiag oi the

CI relay, OV relay opercted, tc ﬂronnl at contrel ‘cum T« The cperation of the
- I4 relay connects the lesd from the C ccunting releye threugh the 14 relay-
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108: 1In positica 4 the 4DV agnd <DV, rel-?,,‘)‘-‘i operate
cam @, to the same ground, znd lock through tne DV relevioneiat
through cam Ts %Yhe operation cf ¢he AUV relzy, {a) open: _,'uhe Hi leacl Xemss
leasing the STP relay and thus causing the operasion of $HE RO cég@ .cO- rela;ys. }
(v) closes a eizovig taroush consrol eam C; advansing:ihe:gaetacl: Swifch 40 =+
position 5, ard. _."'l'l_?} aés'"'%“ ciwonit, 'f‘om gv-uu:ac; on 1S lefy 'armé‘“tm‘e;mtherngh
senier cam B, ;;:1 ch2ine the sendey .arniﬂh D “‘:O‘*ﬂ:‘lci! B e’ ©peration of -

‘.u e ,

the ADV reJ...;v (.a"JEim Vi e lesd y ,,_Qj,ng;?_‘}_n:r Eh(.? 20 “'r‘d'ki}l' ‘and,.. aau&;ng. ‘-the ad"c} ance
of the distriets’” Te sdvince:of i3he disiri¢t Feleases- the sendexr L relaye '/
release of the L relay “rel Easﬁ.:,»h" SL& aﬁ:% HEY yedbapds . inen t‘he Switch - A
vaneed from gosi-.w.& 14y “the OFL, TI4.°0 }, aifd 20 101;3@1,3;@::359; An position
g 409 cn‘cmt 15  ¢lcdsed” frw ul'u; ST'b azﬁ Uif‘ réiays ;g 4esqy 1‘bed 3,1'l parhoraph. -

22 to- :tns.we th5 vélehse of’ the Cua rﬁla ‘f'.rlh el 4 ﬂvel* ;elb‘as,al_,-.'._ 2 wgais
the. sender Jd"ﬁ’lce‘i tO pGrSltw”l 16:,38 dest‘:")lbeci'”.lng rasm;m PRy A ool

i

o

SRR N 5 - e ?—_ .‘._-"'_*.ns:,:
109. In pO“l""'OH 16 o wireuit 12 c"'esed ‘exom b.th' o tnfoziah thé’ di:s—;
triet .L rclay, over lewd ¥1, in which the ‘bli? rélaz ope;atﬁs‘?} me;‘i the«sSTF :
relay operu?ea in #lis cirenis, it closes a cw"ul'-;: from battery thréugh tha;,
winding o¥ the & ¢ounting reiey,, 16"3 C, OV relny cgperated. control cam
Ta re}.&y 'mrnal, s%de’z"cm L bTP P lay épe-rated td groﬁnd at‘ carr I- ;

110-‘ 49 t.he d*""fric“ S Jtoh udmnr-es, t:h.re a&‘ rel_':v i,b 1ntam tently :
&hqrt chcuiced “r*,r ardvmd - in -tne district ct'nr‘ectdd e 19‘.16 ::. t?tt,reby caus—, 1
ing the altérndte reléase: and : ovjﬂmhox' of the SWRB. rgl w “ant 11 HY: ]

relays operates The opesakhion of the B0 xéléy opers. the” wraapenti_,1- cxr;au‘i%,‘ ‘
releasing the district L relay, stepning the 2istrict in the overflov:pbsidions
The Operao.lon from this noint on as descerited in peragraphs 17e arad:”.;f}.,a, i

X

114: Should ﬂ*e office Ssﬂccio ge to overflow on an “Fo GacTa - r‘@l’;,:

the operatlon ‘isds -juss ¢ esdr eag ex "’C“" that. the ope: rafion of the '1‘"- z_md

~CI. relay.: in” pOSitxens 12. cmﬂ 19: Shunts the 40=K. resastmlce, {9 order: tg‘ operate

,the marginal polarlved rplw in the fil..:tdf?t tdO **.'1re offlce selmcter;f‘l‘f Lq(-,d-
o 1 e aisd T S ek 3!:

wcorwr SE.L' C‘I’OI& gsoiciigy oy WM SR SR g YASesSeR T 4 *

112- 5}100.1(1 the.. 1r1r’ovn1rg splertor o to. C'Vcrfl v’v, \ni‘?} *he oefder_ 1'1
bOSltion 18 and the cortrcl "'v ¢h ia pogiilion &, Lhe find canedtal - ‘cirguit. is
closed from battery and srowd 4n the incoming: circnit ‘throusts-the STP arﬁ
. OFL relays: in- the sender s de crived for final brush:seledtion im. *mrnpmp"“ g3
31, except that -the £10w of current is in the gpp osite directiods  The, OFL
and incoming: L relays- Op»rute in sa€ition to tre Sre T'ela,y, fwnclﬂg t'he

. ‘incoming to the ewuitirs trurk closure positiors | If}‘e polerized relag in
] *»the distant ‘two wire office, if used, siso operates '"n this c¢? TCLklt.’,—ﬁdV ncing
the; seleétor, from the "‘volcctlcn -,evb Al NeS 14301“;- Ju 3 e Ck L reiay, operated,

locks througb cam K to. ,T;xg,wn<..f‘- :P‘pe T zu..,;' mn,ruxe; t_u the:same ground e

R

el |
Fl

£ 7 »
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112« The OV relay operates through cam E, contrcl cam L; sender cam
K, to ground through the make contact of the OXL relays¢ The CI relay operates,
and the OV relay locks in s circaid through the OV relay operated, to ground
through cam T» %he operation of the IL relay closes a-circuit in whisn the
0 counting *eluy cneratlss, as deseribed in parsgrarh 106 The advance cf the
inzoming selectier ozens the fundamental circuit, releasing the STP relay and
causing the operatioa of the EO and 70 relays. The operation of the ¥0 re-
AR Tl o 1L ch the DV and ADVel relays operate, throuvgh con-
]

rol cam Q, IAand
Telay opens the Fil-lecd,. and -advances the ccnircl switch to position 5+ The
operation of the iV ieley opens the SC. lead, releasing the S5C.relay, ceusing
ne advance of the district selectore. il

lay cioses a ciron
e relays operated, tc grouri. The operation of the DV-1

_releasss the sender L re~

114« The adveance of the dis trlct selegtor.ze 8
lsy causing fhe release :of the SLR and PIS xelayse- The opération of the :DV-1
relay advences the sender switch'to positicn §e The OFL, I4, O, BC, ard ¥

relays release when the switch advences frem pesition 1€« In posit*OF g N
circuit is elosed frem battery through the district L rela ever lezd T,
in which the STT reisy operates as described in varagraph .7. The comnting
relays-are cperated and the distriect advenced to tne overflow position, as
desecrited in perasraphs 106 and 107 The cperation from this peint on is

as described in paragraphs 104 and 105. ;

PREBMIPSEY Pursw - T T C. L la
1156 Shbul”_one"ﬁielininerv palse be ran nsmiited over the pulsing
circuit tefcre disz 11379 due to accidental d i :1ing or ary other temncrary

open circuit, the i register is -dvunb»d to temmingl 1, closing a circuit in
which the PT relsy Operatcs, from battery, Kt reiay nommai, 1000 okm winding
of the PP relsy, terminal 1 and.ds4 b;usug R& relay noimai, to groucd . 2i

the RIS relay operaiteds The EC magnet and the OUs2 relay hold in a circult
through terminal 1 ard A=6. Brug“, SSE relay no¥mzl, to ground at the RIS
relay operated, thus vreventing the advance of the RC switch from norm
With the PP relay operated, when the L reley next*releases, & circuit
closed from battery threugh the secondary winding of the CT=l relay in
1lel with the 58 ohm IéSthGTch 15 ol wirding end make conbact of  the PP
rels7, nornal terminal and El«f brush, winding of the ks relay, & 2
operated, L relzsy normal o ground at the T relay opsrated, 0pers

-
3

R.. relay opening the circult through the 1000 ¢laa winding of the PP relave
The PP relay holds through ité 15 ohm winding.matil the L relay recperaiess

o~

The 2 relay holds during %the series of impuises correspording o thé
digltn ;

116> The EP re.HV relezses vhen t%c L relav operates after the
receint of the flr “impulige of th series clcsing the circuit through the
A register masnet, as ‘descrited in parvngrepn 10- The second galse of the
series then advances tae 4 TCgLoCG frem temingl 1 to tomingl 2, and frcom
this noint on the circuit functicns in’ the regular mowners IIX fhere is
cnly one puloe a seccnd time, the rclaase of the Ra relay chses grsiircud &
g 3

throuah thf 1000 chm S iz PP ralav, as Tefore desevit
relay and EC mugns © zac, provencing the advance od

Tris omneration is repea*“a uﬂtll more than one. ‘pulse is recelveds
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”117. Ix the oender monLtor lamp lldhto to indicate a oennanent signal-
condition .as descrlhea in paragrapns. 44 to 48 for a ncn-001n sender, the plug
of the monitor operato“'s cord is inserted in test jack T, cperating the ML
relay from battery on the sleeve of the .cords . The operation of the !®L relay
disconnects the tip and ring of ‘the line from the sender L relay, and connects
its non-inductive winding across the L relay tc hold it operated to prevent a
‘false disconnects The line is then connected to the tip and ring cf the ccrd
circuite b : .

118. To release the sender the plug of the cord is inserted in and

immed iately removeld frmn jack !B, operating the SSE relaye The cperation of
the SSE relay closes & locking circuit to ground &t the T relay operated, and
‘closes a circuit Py ground, EIS and SSR relays operated, terminal of the RC=2
trush, toibattery.thrOu*h the winding of the RC magnet, advancing the BC switeh
to terminal 2« The ST relav operates ..and -locks as described in parcgraph lée
The translator rotates until the hunting brush finds the teminal on the T1-S
arcy to which ground from the ELS and SSE relays operated. is connected over
lead D« The TS-1 and TS-2 relays operate and the translator is stopped in a
position in which the SS.i relay operates from hattery, wirding, terminal and
contact of the T2-CL arc, to ground at- -the OT relzy nommal and the TS-2 relay
-operated. The SB:i relay onerated cleses a circuit, in which the CL reley operates,
and in which the class switch azdvances to position 10 The T5~1 and T5-~2 re=
lays, operated, function as described in paragrzph 15.

119. Vhen the CL relay releases as the switch advinces from position
9 and the AC switch advences from position 2 to- position 9, 23 described in
paragrayh 74« The setting of the translator causes disirict and office sele-
ector to te made, such that the line is ccnnected to a "permanent signal
trunk” to the trouble desks From this point on the operztion of the sender cir-
cuit is as described under "Call To Zero Operater"s When the IS relay releas~
es the TL. relay operstes from battery, its winding, strapred terminals 1 to
21 inclusive and il-1 brush, to ground at the IS relay normale The operation of
the T4 relay closes a circuit from battery through the winding arnd tretk -con=
tact of the steoping magnet, Tl relay operated, tc the same grourd advahcing
the time measure switch to normazle The T14 relay rcleases when the switch
advances from position 21le :

120 ior a perm~nent'gipnal condition as described in paragraih 54
for a coin sender, the MSL-1 relay operates and functions s descrlhe% for the
1SL relav in paragravk 117. In releasing the sender the SSE relsy operdtes
and locks and the RC switch advances to positicn 2 as descridved in paragreph
"118.  The ST relay operates, transisgtion is completed, the 384 relav opsrates, .
and tre class switch is advenced to position 1C, as deserited in parsgraph 118-

The C7 relay zlso opurates as deseribed, there%y PYEY pnur\c the operation of
the CT=1 and CT=2 relays when the time méasure svitch advapces to ncrmale  The
RC switch advances from position 2 to pesition 9 ss descrited in JQngr°“h Tl

& trunk ut ﬁhe trouble desi is selected as descrited in n;rabrqdh /

4..

-
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TRUEASE OF S?UCK SENDER

121. In case the sendel monitor lamp lzoh*s to indicate-a partial‘dial-

1no coniition or a stuek sender condition, as descrived in varegraphs 44 to 47"
for a non-coin senier, or as 'Aescribed in paragrank 54 for a coin sender, the
Plug of the nonltorlnc operator's cord is inserted in test.jack T operatlnv A
the MSL relay.:  If translation has not been comnlotei . the seander iz Teledsed s
as descrived but if translation has teen comprleted, the S3A . rela does not” |
o“erate. If incoming advance has not been compleued the sender control

witch will then be in position -3 or Dosition 4, and vhen the S3R relay orer»
ate> as describved. in paragraph 118, the. D0 rnlay operates throuzgh its ulnd-.
ing, control cam i, 33R relay owerateﬁ 334 relay normal, to ground at con-
trol cam U.. The D0 relay locks to 5round on tke armature of the 7 relay op-
erated. The operaticn of the DWO relay short circuits the w indin: of, and
therefore releases, the 3C relay, and causes the release oi the discrict D

relay.

122. District group selectlon Qhoalﬂ have been completed vefore the D
relay releases, but if the district retu"ns to normal immediately, causing
the release of the 1, RIS and 3TR relay. If district group selection has bean
completed vhen the district D relay releasss, office test, office selections,,
trunk test and incoming selection takes place as descrived in paragreph 43, In-
coming advance and talking 331°Ct10n then takes.place advancing the district
and thereby releasing the L, R%S, anl 3IR relays. . i

123. If incoming advance has’ alveavy been completed vhen:the 3SA relay .
orerates, the DVWO relay does not operate sinece the control switch is then in~
position 5 and the L; W3, and 3TR relays will have released whken the distriet’
aivanced from the "selection beyoad" position., In sach case the release of the
37TR relay advances the RC switch to position 2, as described in paragraph 41. -
"Resetting the register® and "return to normal" are completed as descrived in
paragraphs 35 to 40, '

124, On a call from a coin station the oreration is as descriced in the
preceding paragrarh excert that the associated district circuit reselects a
sender for the purpose of retuming the coin. 1If at this time the receiver has
veen replaced on tune switchhook, the coir is returned as descrived in para-
graph 59 to 62. If the receiver has.not been replaced on the switchhook and
the subscriber Aoes not Aial another numcer the sender functions as described
under “I'reliminary Iulse” routing the call to a trunk in the permanent signal
group, or returning to normal as descrived in preceding raragrarh 123.

REGISTER OR SWITCH CFF NORMAT

125. Should any register be moved ofi normal, vhile the sender iz idle,
the ON~1 and ON-2 relays operate in series with the stepping magnet of the
rezister which is off normal, as described under "Rese*ting Registers" advanc-
ing them to normal. The operation of the ON-1 and ON-2 relays operates the
ON relay. The operation of the ON relay operates the 3B and MS relays. The
operation of the S3 relay operates the T-1 relay, thereby counnecting ground
through its 80 ohm winding to the test lead in order to make the sender test
busy.
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126. When the registers are all returned to normal, the ON relay reléases, -
releasing the 3B and MS relars. The release of the SB relay releases the T re=-
lay, thereby removing ground from the test lead. The release of the N3 relay
causes the time measure switch to return to normal. ' '

127. Shoull any one of the sequence switches., exsept the class ‘switch, - -
be moved off normal, the ON relay operates, causing the operation of the S, MS
and T-1 relays.as just deserioced,  The senﬁer ‘eoatrsl am1cch advances to 1oz~
tion 5 from ground on the armature and +hroug the SIR relay normai, RC~1 brush . -
and terminals O ani N, control cam C to battery throucn the winding of the RC~1
magne t, and to‘r051t10n 6, in the same’ clrcult except that it nasses turouqk
cam B instead of cam C. W1th the sender contr ol switzh in position 6 all the-
other sequence switches advance to normal as descrived in parag“dvu 20,

SKIP OFFICH g% ' _ e

123. On non-coin calls vhich 4o not require an office selector, a cir-
cuit is closed, in position 4 to 10 inclusive of the sender switch, to hoid e
the counting relays operated vhiie ground from the armztare end maxe consvacs of
the FO relay advauces the sender switch to position 12, with the aid of cam A,
The circuit for holding the counting relays oyerzled is from battery through
their windings, sender cam R, lead 2, terminali and TI.QYn'brush control cam
E, to ground at cam U, VWhen the sendef switch advances from position 10, the
counting relays release, ani the call is vom}leqed as descrived iw ndvaa=q,hs
25 to 40. On coin czlls vhich 4o not require an oiffice selector, and which -
not require the collection of & coin {free route) the cireuit.for holdinc'the
counting relays operated passes through lead 3 and the CN relay orerated, ocher-
wise it is as just descrided for non-coin calls.,

MaKE BUSY

;3'.
. B

129. Vhen necessary to vork on any of the sender apysratus, & plug wit
its tipr and ring strapred is inserted in the MB jack at the monitoring nosivion,
operating the MB relay in a circiiit to ground on the ring srring of wack R
The operation of the MB relay connects grouad to the test termina’s ‘the send—
er selector, causing the sender %o test ousy, and partially closing dhe gende
tusy lamp, at the alarm vozrd.  Should the motors for Ariving the sender
switches stopr, ground is commected to the lead "To Motor 3tor Alarm Circuitv”
orerating the MB relay, causing the sendsr to function as avove ﬂescrloed.

UJ

HEAT AND SPARY PROTECTION.

130, The 44-A, E and G resistances are for the purpose o preoteeting
the apparatus against heating on account of the low resistancs ;
magnets and other apparatus. The 0.5 LF condensers are vegd in :

the various resistances to protect the relay and regisior goub
cessive sparking. '



CIRCUIT REQUIREMENTS (A7 Pdges) rage #38.
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READJUST VALUES ARE §OR February 2, 1922,

MAINTENANCE PURPOSES ONLY Replacing all previous issues,.

SZE SPECIFICLTION X-70087 FOR EXFLANATION OF FORM,.

APFARATUS SPEG. NO. _ APPARATUS SEEC, 1O,

APPARATUS SPEC, N0, , :
818 Sequence Switch X=T70026% 200=-K 3elector X=71120% 149-F Interrunter T-7000E
819 Sequence Switch §:§8§§8a 200-T 3elector ﬁ;?}}}} 149~F Interrupter r?OOlS
B20 Segquence SJwitch ﬁ:éo §g¢ 200-U 3elector §,?%%%g 152-C Interrupter %=70018
B2l Sequence Switch %:%gggg* 1202-C Selector ;;30518' 152-E Interrurter %-70018
| 4~70125 - i | -
BMLAYS VECHANICAL 3. DIFCT SURRENT FIOW REG. CIRCITID PREPARATION 37 SEE
y SPEC. SKEICF GONT, ;J%L P31 2757 AFTER ) oy
CODE DESIG. NUMBER NUNBER FRESS.IRVI.uD@. sOR SOAK O Nor OB NN,
} '.:-:_f_';?'r'_ . o E _f_‘:, - g "o T ','%k
= Ri = 8 @ . L ol B &
178 4D (q‘( ) X 70009 15 - % k. g . !_r:,.,/ O . Ik 5’ O "f: b sl'./..-' ;)
’ g d wh r[-} L] } / {} ) . -f’?' I.-.- '..' i'f"’ :r)
17647 (3LR) X=70069 G 15 0 T o VEL 030
206=G (°PL) X-70055 3 r/7 0 =.023 ,011 ,010 333-F(R2) 331-K(R2) 3/ 3/4/8 B
B/F R 4023 " OEEEED<Ce 333-P(R2) SS1-N(R2) B/@ 3
3 5 .0087 0064 382-K(R2) ¢ 3
. 208=4K (CT=4) X=70085 3 P 0 017 L0156 13(¢™=3) ¢ 10/17
: P NO +0125 40135 1(c-3) & 4/9
3 0 «040 .038 13(CB) an(cr-3) 3/ 9/17
i\ F «020 ,019 oS ¢ 9/10 c
T ¢ 0275 023 (c=7) O 1T(c3) ¢ 9/10 D
(CT=3)N0
207-4 (317)  %=70075 L 0 011 ,0105 333-T(H2) 331-%(R2) 3/ 3/5 E
ro +009 L0095 S838~-P(R2) $31-%(R2) 3/% g
208-23 (1) X=700756 E 0 016 ,015 (R1)2 (1) WO 1 (1) G 3/6
O ¢ S W15 (31)2 (1) NO 1 (1 5 314

208-3 (2' to 9' incl.) See test note #1323,

e —
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RETLAYS MECPANICAL TBG. DIRECT CURSENT FLOW REQ. CIRCUIT FREPARATION TEST 3ER
STEC. SKETCE CONT. 4RM. TEST TEST 4FTER TEST REANJ. 5.3. TRS? CLIP DAT4 SET TEST
CODE DE3IG. NUMBER NUMBER PRE33.TRVL.VDZ. FOR S0AK AMP3, AMF3, F03. 3TOCK CONW.34T. CONN.GRD, EREP NOTE REMARKS
(:3()) ) . v . .,
208-C (FQ) Xx~70078 A 0 0125 ,012 ' . - G6W e
N0 .0105 ,011 ' 3 c
0 025 .02¢4 (R1)2 (0)XNO 12(14) G. 3/14 F
O +021 .022 (R1j2 ({0 I7(14) G 3/14 'F
208-G (L) X-70076 L 0 016 .015 (R1)2 IM(14) G 3/6 ‘G
- - §0 0137,0147 (Rn1)2 IT{14) G 3/14 G
208~G (1)  X=70076 0 016 ,015 (R1)2 3 (11) ¢ 3/6 &
: {0 013 .013 (R1)2 3 (1) & "3/ 14 ¢
208-¢ (2-9 incl,) 3ee Test INote 15,
Ble7 (TG) X~-70056 1 0 0022 .0021 331-0(R2) 8$S3-F(R2) B/! 3 5
p06) .0016 .0017" $51-0(Rr2) 333~-P(R2) B/ 3
3217  (CT-8) X-70056 - 3 0 .0078 3 CT-7) ¢ 17 U
' P NO .0045 - o ArE e 51(CT-7) g 17 U
3 0 c0073 ,0059 - 33(¢7-7) g a2y U
s WO «0052 ,0055 B(eMT). " ¢ ¥ U
B310 (CP-5) X=70056 0 050 .045 1T{C3) 5MCC) B/& 17
- I .035 ,035 17(CB) 57{C0) B/G 17
E367 (IMi) X-70037 10/2 20 ,015 0 «020 .012 (STP.K. )0 RU( T4 ) G
E371 (TR} X-70037 3 20 4020 0 oR20 _JONE" . R7( TR) G
E428 (CD-3) %-70037 7/3 20 .020 0 «020 ,016 | M c
0 064 051 RI(CT=3} RU(CD-3) B4 T
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READJIUST V.LLUES JRE FCR
MOINTETIICE PUEPCSES (FLY

RELAVS MECFAFICAL ERA DIRECT CURRRFT-FLOV EEG. CIRCUIR PrEPLx.TIOYW TEST SEE
- SPECe SEIICH CO?;L- LRNTe TEST TEST -»TER TiST EREIDJ 5.3. ‘P' ST CLIP D.T: - SET TEST :ZNERES
CODE DESIC. ITMIER TS0 7 PRESSe TRVL WDCGs ¥OR_SULK _APSe 7P8. D0S. FICCK 06 eZAT. (0T eCGRDs PREP NOTE

E429 (1IG) X-70037 3 20 «020 0 +020 013 eu(1e;] ¢
£429 (S¥S) Z=70037 = 20 «020 0 <020 «01Z RU{DES ) G
EB2E  {SSR) X=70037 8/11 20 2020 0 <041 022 k> c
-_ - 0 063 <034 ZU(BSE) & 18 3
EB3S  {384) X=70037 2/1 20 <015 0 «020 010 EU{scs) G
ES72  (MB) X-70037 &/3 20 020 0 <020 +016 RU{IB) ¢ 13 K
Es89 . (C2-7) ¥-70037 8/7 20 +020 0 _ 040 023 EG{CT-7) €
B CL) Zx-70037 1E5/3 20 <020 0 <020 <016 s gt ¢
E691 (O} %- / | o 55 (B3] pu{cL} @ L
EB94  (Tall) ¥-70087 11/14 20  .035 0 <020 +016 RU(2x) G
.E‘ezsl " gy c Vo i P o .020 <016 {or e EU(T} G
Be59 (16-1) X-70037 1 20 016 © O -026  +024 EI(afai
' % 4y - U{st G 20
. ; o Sple <035 0 <021 +020 BUEIS:
E696 (i) X=70037 9/8 Spl . e 2T I | e e
~ c
TV, e . -020 ‘013 *w
E742 (iDV-1)%~70037 11/2 20 e g i FU(DV-1) @ 21 T
' L ' 27 RU(L) G 320 ©
Esa7. (%) F-yoos7 & Bple, -020 T 9 o115 012 EU(L) 8. [ F
: T 6 30
, L. _ 010 «0095 RU(PH)
Lol o R B s <006 0085 ' RU(PE) & e
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~ CIRCUIT EECUIRMMENTS (47 Pages) Pageridle
il TIssme 2 "‘ALT“5OZBC

. . ' FEADIUST V‘JJUES 4LBE FOR ‘I vbc:}: rL‘alv =5 1416:5‘ A
{72n S el R HaDTPaNACE PURPOSES QLY " Replacing all previous issuess
: RELnY$ ... MECHINTEAL PECs ~ ~ DIRECT CUBRINT IOV REQ. CIRCUIT Pﬁﬁpaﬁamlov__‘ TEST SR

SPECe ~SKZPCH COVTe Kl TEST TEST AFWER PRST EE.DJ S.
P

! Se TEST CLIP DATA ~ SET DIST R :E.u.u.i\b
CD"?T“ DESICe MRI BER ITIMBER PEESS. TPVL WDCs FOR OS04K AMPS. MAIFS. S

08, BICCK CONTeDaTe GCONNeCRUe PRLP TOTE

- T 1

w78 (o3}’ %0057 11 20 w015 0 020 .07 FU(CB) & &

£a79  (T8-1).%-70087 11- 20" 015 0 0. SOl 3 T - c
prge e 0 (195 <166 S top-11)0 FU(Ms-1) € Q
ES79  (18-2) %~70037 11 20 <015 0 020 <017 = ¢

e el Fagaa, | T B2 : 0 195 4166 (Stop-2)C w{m~-z} & i

Eg9s (%) | %-70037 1014 20 035 0 039 .016 o EU{t5) G
E904  (ELS) x-voozv 25/8 20 4020, 0. (021 <031 EU(ELS) G
F1026 (0V] X 70007 20/8 20 «080 0, 2041 4031 mwiev) ¢

B1064 (ss%)”'k-7oosv 24/z3 20  «030. 3. <041  -030 S

Moo | soEge wana iRl Bk R 0 084 <047 EU (S51) ¢ 18 3
E1065 (iDV)-" X=70037 1072 20 .050 0 020 <015 - ¢
?99~' R 4 3 0 2043 +032 RU(:DV) . @& 21 T
- - - - 3 Y : -: 4 -~ " P R b ’; ';.Jr‘.‘ 2 » 2 Batc U

E - CIBL) X=70037- 8 c Sple 4020 P 0O «024  «022 hIA{?;) C
el 5 0 011 0127 RL(EL) Bata U

£1104 (1) X=70037 24/7 20 025 0 0 026" -024 BU(IL) - @, @

EllO?i (D) X=70087 15/10 20 ,~01u~”'-fo e R0 L BReT R L TR

51105 (BL) Xe70037 7 20 020 0 022(,{+024 FIGPL 5 o
I . P . ‘ o7 (i
E1111 (&) $=70037 24/6 20 025 0 +041 027 R (¥P)

. E ” = A }i‘ ! A G
E1128 (OT)  X=70037 3/1 20 <020 0, Q38 . . <017 o » BUGR)

B



MECPANICAL REG.

'CIRCUIT REGUIREVENTS

' RE4DJUST VALUES 4RE FOR
MAINTENANCE FURFOSES ONLY

(47 Pages)

Page #42,

Issue 2 - 37-502305.
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nrevious 1ssue=.

Renlacing all.

| RETAYS _ DIRECT CURRENT FIOW REQ. - ~ GIRCUIT PREPARATION TES? SFR
_.. . /SPEC, SKETCF CONT, iR, TEST TEST AFTER TEST REANJ. 3.5. TEST CLIF DAT: SET. TEST
conm DESIu. NUMBER -NUMBER PRES3,TRVL.iDG. FOR 30K AMFS. AMPS. FO3. BLOCK CONN.B3AT, CONN.GRD. FRRP NOTR ToMARKS
E1165 (nwo) X=70037 26/35 20 .030. <. O .027 . .023 ; RU(DV0) G
B1167 (ON-1)%=70037::: 17 20 .015 P . 0 040 .018 g v
it ' P 0 4572 .58 RU(ON-1) ¢ W
3 0 040 018 X
g8 o 572,258 . 7 LL(oN=1) - @ Y
'B1187 (OW-2)%-70037 < Y'Y 20 .015 P 0 040 .018 : v
&8 P o0 572 . 258 - RI(ON-2) G Z
s 0 040  .018 - &
’,L' S v 0 '572 b258 § T,T( ON,.Z) g G A-l
E1188 (OF) 2-70027 .31/107 20,015 o .020 017 207 0i7) ‘a
"E1168 (38} 70037, 11/10°° %0 .015 0 020 017 - (¥3) 0 Y (53) G
E1189 ) i~1) %~70037 2/1 20 .015 B/3 -0 oL ¢ g o
: Y - 0 051200734 '3) NO . BL{D-1) 3ats 3/15 . B-1
B1258 (C-1) X-70037 8 20. 4020 0 .027 023 (6=2)10 R(C~1) e
E1258 (CT-R) %=70037 8  39:;~9205?V’ -0 AP 023 (CT=7). O RU(CT-2) ¢
E1259 (D)  3-70037 9 20, 4020 0 023 R(D) G c-1
E1263 (CT-1). %-70037 8/3 20 . .020 B . 088 037 LeP-2) @ RU{CT~1) G
E1259 (ST} %~70037 25/12 20 .05 Y9 027 023 (Ston (ST e
_ - liaze )0
E1296 (32)  %=70037 9/11 20 .035 0 027,020 RU(3C-1) . G . 26 N1
0 02 020 (CC)HO misc-1) . & 28 B-1
0 059 051 RU sc-l; G 25 F=1
0 059 051 (cc)wo RU( 3C-1 G 25 a-1




CIRCUIT EEQUIREMNENTS (47 Pages) Page 743.
; Issue 2 =~ DI~=502305s 1
EEDJUST VaLUES ARE rOR Februarv 2, 1923
ATV TEI.MCE PURPOSES ONLY Peplacing ill previous issues.
EELLYS © MECHAVICAL BER. DIRECT CURKENT rIOW REQ. | CTROUTT PREPRALTION  TEST SER g
SPEC. SKEZTCH COVT. AKT. TESP TEST .i¥TER TEST RE/DJ S.S. PEST CLID Dif.i 0 BTN 1057 FHLRKS
CODE DESIG. FWMBER ITIMBER FRESS. TRVL WdCe FOR S04K aMPS. H[PSs POSs__BLOCGK COIMe LifQle COVeCRD.PEMP TOLF
E1453° (S)  X<70087 2 20  .015 0 020 007 ' 5U(S) G |
E1507 (RIS) X=70037 8/11 20  +020 0 <027 +020 - FU(RIS) 6 | |
E1594 (SKS) X=70037 10/3 20 <020 0 <020 4015 ' RU(SK3) € 0
1759 (CT=-9)Z-70037. 1  Spie 015 P 0 <0107 <0102 . RU(CTwg) ERU(CT-9) /G 17/20 U
e, iy ; P 1O «0N6Y 0073 RL(CD-¢) EBU{C®-9) R/G 17/22 U
J S 0 «C:15 0204  (ISL-1)0 LU{CD-g) LL(C%i-9) B/ 17/2¢ U
E1767 (CS) X=70037 3/1.- 20 «020P/S O <017 +016 RL(SC) Fats 53
£1949 (C=2) X-70037 23/7 20 .030 0O 028 <024 RU(C=-2) - 6
E1982 (PP) X=70037 3 20 <020 P O «118 112 RU(¥P) G 3
' ; - S 0 037 +035 LL(BP) G .3
E6023 (CI) X-70037 93 20 035 P 0O <041 031 RU(Cr: - G
g To «041 <031 LL{cr) -
: il
E6037 (CI) ZX-70037 26/24 20 4030 - 0 2041 +033 RG(cr) - ¢
E6050 (CT=6)%-70037 10 . 20 0158 P 0O <041 029 , A 08
‘ : P9 <072  +051 ‘ RU(CT~6) G~ 7 H-1
S 0 _ 041 <029 s IL(CT-6) G
B6052 (C) X=70037 24/23 20 030 P 0 ".058 054 mU(C) - @
8 = .. Q58 035 s it 1r(c) G
E6055 (C=3)%=70037 26/12 20 035 P 0 i T ~ mujce3) 6
E6066 (;DV)X=70037  7/10 20 020 0 Y .027 <016 G ¢

«049 <029 RU(2DV) G T




CIRCUIT REQUIREMENTS (47 Pages) Tage i44.
Issue 2 - BT-502305,
READJUST VAIUES ARE FOR Feoruary 2, 1923,
MATNTENANCE FURFPOSES ONLY Rerlacing all yprevious issues.
RELAYS MECPANICAL FEQ. DIRECT CURRENT FLOW RE. CIRCUIT PREPARATION THEST SEE
STEC., SKETC™ CONT., ARM. TEST TEST AFTER TEST REANJ. S.S. IEST CLIP DATA  3ET TEST
CODE DE3IG. NUISER NUMBER PRE33. TRVL.WDG.  FOR 304K AMP3. 4MPS. FO3. 3LOCK CONW, 34T. CONN,GRD.FRE: NOTE REMARKS
E6089 (CC) R=70037 26/7 20 030 0 .119 ,063 &
\ 0 " 2149 L0779 (DVWO )Mo Ru(cc) G 12 I-1
F6133 {r¥} ZX-70037 31 SnlLO00ef | 0 .010 ,0095 ' RU(TF) g 8/11
' ) .006 .0064 RU(EF) ¢ 2/u
TEST NOTRS:
1. = lal any tests or rsedjustments the sender should ce made wmsy oy inserting a make
{?) a2l sugavnge zwitches and selectors should ¢e nommal at all times during tests or readjustaents

vriess ntherwiss specified.
Fommally closed coatast-minimn 15 grams,.
Do sneciad requirements to ingurs fast orerstion.
4, a) Mcital eontaszt travel ,004n,
' ) The tvdasing spring shall oe tensioned against the armature with sufficient force to meet *ie
releace or non~operate. requirement.,
be (&) Armature zop 013" to 014",
{ev) Contant zap 003 to 004",
. B. (a) Armature gar 015" 1 .002%,
(o) Contact zap nin. 004" max, (007",
{¢) Thie retractile srring temsion shall ve adjusted oy bending the stationary lug on the relay
frame and not ov wending the lug on the armature. In making this aljustment the stationary
lug skall not e vent to an angle gireater than 15 degrees from the vertical.

€

e Stray 1-3 and 2-3 spring terminals of (CT-6) relay.

8e & negative sign (-) preceding & current value means that this current shall flow in the
direction opposite to the direction of the operating curreat,

e -Requirements to meet special circuit conditions,

10. Before applying current flow reguirements for Frimary winding connect 48 volt vattery direct

to RL winling terminal of Primary winding of (CT-4) relay.



LELAYS

TECHA
SPEC. S
CODZ DESIC. TTFDER 1717

CIRCUIT FEQUIKHILITS =~ (47 Pazes) Fage #45.
Issue 2 = BI-502305

RPADJUST VLLUES ARE OR Fehrusry, 24 @925
PLAINTENACE PURPOSES OMLY Replacing all previous issuess’
MTICLL KRN DIRHCT CUERED CIRCUIT PREPARATICY TEST SIE
i 1

CH COVT. (KT« TEST TEST LFTER TEST
BER PRIESGe TuVL ¥DCe ¥OE  SOAK TS,

TEST CLIZ 24Ts OBET D87 REHLEKS
LIOCE COIMTaLille COVTa GRLe PR TTOTE

TEST T'OTES: (Continued)

11.

Se

19.
20
2le
22e

o
L.

24

- {a)

(v)

{a)
(:)
(c)

Maximum subscribers line locp of 350 ohmse
Hinimun leak resistance of 20000 chmse
Strap 4-b and 3~B spring teminals cf (CC) reluye

The requirements for the 208-L relays (2° to ¢' incl.) are the same as for 208~%F reley (1)
and are tested and readjusted in a manner similar to the 208~B relay (1°)e.

Insulate 551-C (B1)

Strap 17 and 2T spring terminzls of (T-1) relay comnect ground direct to (EU) winding
terminal of (T=1) relaye '

The requirements for the 208=0 relays (2 to ¢ incl.) are the same as for the 208-6 relay (1)
and are tested and resdjusted in a similar manner to the 208=C relsy (1)

Minimum subscrivers line loop 750 ohmsse

Zarth potential 17 volts nesgative, 18 velts positives

Minimun 1line leak 100C0 olmse

Strap 1-B and 2~b spring terminals of 355 relay and remove make busy plug from HeBe jacke
Strap 1~b and 2-0 svring temminal of (T) relaye

o definite contact pressure specifiede

Insulate 8353~B=k-Ze

Armature need not touch the core when operated.

The L relay should always be read justed and tested with its secondary winding connected to
Battery thru a «5 mfe condenser as shown in the circuite ' :

Insulate the break cortact of the (1} step maznete



CIRCUTT REQUTIRIMENTS (47 Pazes) DPage #46.
Issue 2 - 3T=-502305,

READJUST VALUES 4RE #OR Pebruary 2, 1923,
MATNTENANCE YURPOSES ONLY Replacing all nrevious issues.
RELLYS MECFANICAL FEQ. DIRECT CURRENT FIOW REQ, CIRCUIT FREPARATION TE *T 3FRE
STEC, SKETCE CONT. ARM. TEST TE3T AFTER TEST REBADJ. S.3. TEST GLIP DATASSSHEHT TESD

CODE DESIG. NUMBER HUMBER PRES3,TRVL.WDG. FOR S0aK 4bF3. sMPS, FOS. 3T0CK CONN, 3Bale CONN.GRD. PREF NOTE REMARKS

B, Mawmizqa ox l loop ~ 2300 okms.
o Bsqa S ia vlliln alone,

D, 30g. S0 opt. qonmt. OL (7) wig, (0T=4) and (CT=-3) relays and 18-3F Res.
B, Max. Bxt. Cot. lcop 510C ohms.e

Fo Reu. sor Cote combination of {(8¢) and (#O') relays.

G. Imsviate 3531 « JR2.

BL o0 e gotlicgomeaiil -1 on - 2500 ol a3 'lmrnf‘c’nﬂ.l."nlll ~ 6800 ohms (R.Ce T, )
* 1, Reg. iov cete compination of {07=5) :relay.and #18-BF resistance.
Je Req, for cct. bompoination of (3SR) and (OW) relays.

Ko Insulate Jpring 27 (D=1}

T. TRea, for cct, combination of (CL)urelay and (R—S) magnet.

M, TInsulate 353-2-D~R--4d.

N.. Req, for cct. compination oz -(aDV) and (ﬁhv 1) velays.

0., Max, Bxt. ctte. loop 1000 ohms, -

Py lin, line leak 1JOOO ohinS : | :

Qe Reys for cct. comb, of (P3-1) rel, and (3top-1) magnet.

R.  Reg. for cct. comb. of (7S-2) relay and (Stop-2) maznet,

Se Reg. for cct. comues Of (3SR) an’ (ON) relays.
. Ts -Reqs for cct. comb. 0f (ADV) and (anv-1) relays.

Us " Special Rege to meet circuit conditions..

Ve egs for Frim. WVls, alone.
‘#. Req. for cct. comv. of Prim, Wdg. of (ON-1) relay & #44-% Res.

Xe Reg. for Secondary winiing alone,
Y. Rega for Ccte Comue. oOf Secondary wlz. of (ON-1) relay and #l4~E Resa
Z. Teq. for Ccte fomoe Of Primary ¥dz., of (ON-2) relay and i#44~E Res,

i



.

CIRCUIT REGUIREMENTS (47 Fages) DPage #47.

- Issue 2 - BT-502305.
READJUST VALUES ARE FOR Feoruary 2, 1923.
Ma INTENANCE TURrOSES ONTY Renlacing &ll previous igsues.,
RELAYS 2 MECFANICAL REG. DIRECT‘CURRENT FIOV REQ; CIRCUIT PREPARATION TEST SER
SFEC. SKETCF COXT, ARM. TEST TRST AFTER TEST READJ. 3.3. TEST CLIF DAGL  'SHP 'TEoR

CODE DESIG. NUMBER NUMBER TRESS.TRVL.WDG. FOR S0AK AMPS. AMDS. P03. BLOCK CONN, BAT, CON,GRD. PEEF NOTE _REMARKS

REMARKS: (Continued)

A=l - Req. for Get. Comb. of 3econdary wdg. of (ON-2) relay and #44-F Res,
B-1 Req.s for Cet. Como‘ of (M1} an? (7) relays,

C-1 Inaulate $S4 - DR4 and S32 - CRi.

D-1 #X» wiring Req. for relay wiz. alone,

E-1 y" wiring Req. for relay wds. alone.

F-1 X" wiring Req. for Cct. comb. of (9G-1) anl (SLR) relays,

G=-1 Y™ viring Reg. for Cet, comb, of (3C-1) and (SIR) relays,

BP-1 Beq., for cect. comb. of (CT-3) and (C-3) relays.

T-1 Reg. for cct. comv. of (CC) relay and (DWO) relays.

ElNGe ==CF3-CX. CTE "Dy --sNB-CV T, APPROVED - Jo. Lo DO¥ = GolalL
8/23/23.
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