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METHOD OF OPERATION

: SINDZR CIRCUIT .‘ 22 {19 0

Subscribers® Schematic Two Ligit Office Gode - Power Driver Machine Switche
ing Systom.

QE-I!' al ILL DE‘ CﬁIPTIQN

l. This subscribers® sender circuit is used in a two digit full mechan-
ical officce It is sclected by and used with a district scader sclector.

2. The "class" circuit provides mcans for the various classes of calls.

Z. The sender circuit dirocts the impulses to tnc Proper routing cir=
cuit ard controls the fundsmontal airzuit in comection with the various
selections. The cireuit consists of a sonder switch, stepping and coumting
relays, whiich count the impulscs sent from the various selectors during the
progress or 3 calle Tie switch is arronged to make one or two revolutions
depending vron the class of ezll involves.

4. The register and register contral circuit directs the immulses
transmitted from the statlon dial to the rroper registers amd later, in the
progress of the call, conerols the starting of sclections amd the discomection
of the sender. '

5. The "translator” cireuit csuses the rrorer circuit condition to be
established for dirccting tho call to t-- >ffice desired, and according to
the kind of a ca¥l desired.

6. The number register circuit consists of tae hundreds, tens, uits,
statious, stations tens aznd station units registers. The settirngs of these
registers arc determired by the imouises transmitied from the dial siation.

7. The call indicztor impulse circuit is tsed as a time measure to
delsy the closing of the impulse circuit immediately after the sender is
seized. It consists of an impulser switch which clcses the paths for send-
ing thic impulses required for either dirsct czll irdicator or tandem call
irdicacor calls. fThe switen is arranged to maxe one revolution nor cycle
on direct call indicztor czlls and two revoluticns per cyele oa tandem gall
indicator calis.

8. The time measurc and coin collect circuit is for the purpose of
givirg a signal to the sander menitor operator when any condition in the
sexder cireuit remains unchangeld for = poriod of time which is limited by

this circuit, It is also vsed io provide a %ime interval, ofter mmits are
dizled and the sender is in tha rosition to transmit call iwdicator impulses,
ister is still normal, the sender circuit

following which ¢f the stations reg
assumas that no station is required 214 continues to function. It is also
used to-monitor ou coin and non-coin ststion calls, and to conbrol coin
collection or refund, on z coin station cali.
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- C‘A q-. ~

10. With the sepder control switch in position 1, battery is comnected
tarougn tihe winding of the T relsy, the 256N, T-1, and 1B relsys rormal, to
the multiple test terminal of the associated district sender selectors (not
ghowmn) » Waen a hunting sender selector sclects and comccts to the tip (T),
ring (R), test, fundamentzl tip (FT), scnder comtrol (sC), end fundamental
ring (FR) terminals of this circnit, it comnects groumd to the TEST terminal,
oocrating the T relsy. The T relay, operated, {2) locks to growmd on the test
lezd, [b) operates the ON relay and (c] operates the SIR relay umder the cope
trols of the L, RiS, 5C, amd 5C-1 relgyse. As soom as the sender is selected
the associated district zdvanees to the "awaiting scnder' position, in which
position a circuitv is closcd from battery, over lead 3C, the ADV relay normal,
to ground through both windings of the SC relsy ir series, operating the SC rc=
1lzye Tac operation of the ON relay, (2) closes a circuit from ground, the 1B
relsy normal, the ON relay operated, to battery through the winding of the SB
relay, operating the SB relsy, (b) prepares in parv a circuit for operating the
T-1 relsy, and {c) closes a circuit from ground on its malke contact, {x wiring),
to normzl terminal {terminal 22), mné M~2 brush, to battery through the break
contact ard winging of the IS relsgy, operating the iS5 relsy. The operation of
the 5B relay, (A} opvens the operating circuit for the iB relay so that this
sender cammot be made busy, () closes a part of the chain circuit to the "all
scnders busy” register; (c) closes in part a circuit so that the sender busy
lamp will light if the sender busy koy is cepressed, and (d) closes a circuvit
from battery tarough the nor-inductive winding of the ?-1 relay and the SB re=
lay overated, {in parallel with battery through the winding of tie T relay,
operated, and the T=1 relay normal) through the 80 ohm winding of the T-l ro-
lay and the ON relsy operated to ground om the zrmature of the B relzye

11. The =1 relsy @ocs not operzte at this time, since its inductive
winding ic short circuited by the ground or the test lcad. The S relgy, opcr-
ated, functions as hercinafter described under "Time IMeasurc and Alzrm”. The
ovoration of the SC relay opens the circuit im which the SIK rclsy overated.
Thie SIR relay is slow to rclease and if the call has not been 2bandoned or the
sender Seized to eolleet or return a coin, the L relsy operates before the
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SIR relay releases, in the dizlirg circuit, winick is _tra.ccfi ‘frcm battery
through the inrer winding of the L relay, (X wiring}, ¢ ISL ro}ay nonn.:sl,

R lcad, through the associatod district, line finder, and subsgnbors' line
circuits (not snowm), T lead, the ISL relsy normal to growmd tarough the outer
winding of the 66-4 repeating coil. Tae operaticn of tac L relay closcs a
¢ircuit from battery through the winding of the SLR relgy, L relay operated, .
to ground, T relay Operated, thus holding the SIR relay operated.

12. If the call is abandoned or the sender has been scized to collect g
or return a coin, tie g relay does not operate and tie SLR relay relesses
causing the serder to function, as descrided for an 3bandoncd,call in paragrarhs
23 and 24 or as described in ‘baragraphs 28 to 31 inclusive, if seized for the
purpose of collecting or refunding a coine The operation of the L relgy also
closes a circuit from ground, T and L relays overated, SC-1 relay normal, SC
relay operated, winding of the SC-1 relgy to battery, operating the SC-1 rclaye.
The S5C-1 relay locks to grouvnd at the T relay operated. The operation of ®ue
SC-1 relsy (aj advances the sendor control switch to position 2, zna (b) closes
a circuit from ground, the SIR ang 5C-1 relays Operated, winding of the RIS re-
lay to battery, operating the RIS relay. The Opcratior of the RIS relay closcs
a circuit from ground RIS relsy operated, RC-4 brush and mormal terminal, 25
ohm winding ~¢ tha §e-A ropeating coil, 1/2 Mp cordenser, t0 battery or the lcad
"Po Tone Cireuits™. - tone is thus induced in the 500 ohm winding of the 66«4
repeating So1s walc, i transmitted to the calling station to indicate that the
office apparatus is ready for the operztion of the dizl.

13. As the scnder control switch emtors vosition 1-3/4, ground is con-
neated through the upper outer contact of control cam T, to the winding of the

ON relzy, holding the ON relay orerated mmtil the sender control switeh advances
from position 6.

Settin Jegisters (1.02)

14. The operation of the dial at the calling sistion altermately releases
and reoperstes the I, relay in sypehrorism with the impulses irn each digit dialed,
The SIR reley is slow to releasc, and remains operated wiile the entire mumber is
being dialed. The first release of the L relay closes 2 circgit from ground, the
T relay operated, the L relay released, the RIS relay operate windings of the RA
relay, RC~6 brush and N terminzl, to battery througi two paths in parallels Ome
of these paths is traced through the winding of the A magnet, tho PP relsy normal,
throvgh the 44-X resistance and one winding of the ON-2 relay in parallel, to
battery, operating the RA relay, A magnet, and O-2 relays. The other path is
traced through the A megret normal bridged terminals of arc A-1, lead A, RC~F nor-
mal terminal and brush, sender control cam F, winding of the IH relay, and tac PP
relsy normal, to battery, Cperating the P2 relaye The R4 relay is slow to release
and remains operated during the impulse period for each digit disledy The opera-~
tion of the RA relgy closes a cireunit in waich the RC magnet is energized from
battery through the 44.% resistance and winding of the ON-2 relay in barallel, !, /
winding of the RC magnet, the RA relsy overated to ground, RIS relsy operated.

The PH reclay is fast in Operating, amnd vhen OPerated closes the register stepping
magnet circuit to an additional grommd on its left armature and locks itself to
this ground, until the A magnet Operates, to insure stepping of the Tegister, if




( 48 Pages) Page #5.
Issue 1 = BT-431770.
January 27, 1922.

for any rcason the impulses of the L relay arc not of sufficient duration

to operate tiec "A" magnetes The operation of the PH rola,y a}so c.:'lo§os a ¢cir-
<nit from gromd on its. right armature to battery tiirough t.-}e wuzc.l}ng .oit‘ the
SLR relsy to hald tiits relay “oporated d‘::'ing tiie pulsing veriod. Yhen m? A
register magnet operates, after the L relay releases, it opens the circuit
througin tie winding of the HH relzy. Tac MM relay releases opening the cir-
cuit tirough the A magnet. The ON-2 relgy and A magnet then release, tic A
register brush asscémbly is advanced to terminal l. Each time the L relay re-
lcases and rcoperates, the A register magnet and thie PH relay operate and row
lease, and the A register brugih asscmbly is advarced one step. Upon the com-
pletion of the series of impulses, corresponding to tiic first digit of tue
Officc code, the RA relay and ON-2 rclay rcleasce The releasc of thic RA ro-
lay opens the circuit in wuich the RC magnet is energized, and the releasc of
the RC magnet steps tiae RC brush asscmbly to temminal 1. The number 1 is not
used as a digit in the offige code, tacrcfore 2 or more impulscs are received
for tie first digit dialed and the A register does not stop on terminal 1,

cxcept in the casc of 2 'preliminary impulse as hercinafter doscribed in ‘para-
graph 45. ’ '

15. The sexder is now ready to receive tac impulses for the sccord digit
to the office code. The L rélay again alternately releases ard reoperates, re- |
sponding to tiic impulscs from tae dial. The RA, ©H, and ON-2 relays, and the '
B register magnet overate and release, setting the B register in a mamer |
similar to that ir ich the 4 register was set, except {a) taat the pulsing
clrcuit from ground wrough the L and PH relays opcrated is traced tharough the
winding of the B register me  »t and terminal 1 of the RC-6 arc, instead of
througn tae A register magnet, and {b) the eircuit in waich tie PH rclay opers
ates, passes through the ¢ ~ainal 1 of the ‘RC-5 arc, lead B, and strzpped ter-
minals of the B-1l are, insvcad of through tie normzl terminal of the RC-5 arc
and lead A« The BC magnet is exergized when the RA relayy ‘operates, and wien
hie RA relay releases upon completion of tine sories of Inmpulses corresponding
to the secord digit of the oCer dialed, the RC

~agnet releasces, stepoing tie
RC brush asscrbly to termifal 2. Tho regisier control switch is now in position

to direct the next scries of\ impulscs from the L relsgy to the thiousands {1H)
registers The TH, B, T, and U registers are set in a'similzr mamer to that
described for tiic A and B rogisters. On 51l calls for which the H register is
sct in positions 5 to 9 inclusive, the IG relay overates whercby the I counte |
ing relay is conmected to tiae cven nurbered teorminals of the arc M™M-6 for in-
coming group selection instead of the O counting relsy, and whcre tac 3 counte
ing rclay is commected to tnc odd nwibered toruinals of the TH-5 are instead
of the 2 counting rclagy.

Pranslstioe (1.9%;

16. When the-brushes of the XC switeh advance to terminal 2 after the
setting of the A registor, 2 circuit is closed in which the ST relay operates.
This circuit is truced from batiery tarougn the winding and break contict of the
ST rclay, terminal 2 and EC-4 brusia, to ground on the left armature of the RIS
rclgy. The ST relay, operated, (a) locks in position 2 througn its make contact,
cam 0, to ground, RLS relay operated, (b) closes a2 circuit from ground on its
armature through tac windings of the ROT-1 and ROT-2 nagnets to batter- peratin,
the magnets thus cavsing the power driven translators to rotite, and (c) comncets

St o s Lo i Sl e e e e
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ground from the RIS relay operated, the SSR relsy normal, the ST rclay oper=
ated, A-3 brush and terminals, through one of the B register brushes and )
terminal, through the cross conncction to the translator arcs Tl-S T2-S. V/hen
the translator brush assembly advances to the particular terminal to which
this ground is connected, a circuit is closed through the TR relay operated

or norral, to battery through the wirdings of the TS~1 and TS-2 relays, and %
to battery through the wirdings of the STOP-1 and STOP-2 magnots. The TR '
relgy operates if the )\ register is sot in positions 3, 5, 7, or 9 therchy
transferring the hunting lead from ihe arc with terminzls numbered 1 to 22 ‘
to the are with terminals mumbered 23 to 44. Tho T5-1 and TS-2 relays and

the STOP-1 and the STOP-2 magnets operate in this circuit and locikc to ground,
at the operated ST rolsy. The operation of the TS-1 and TS-2 relays, (a)
closes another locking circuit for the ST relay, from ground on the armature of
the T8-1 relgy through the lower contacts of sender control cam 0, to battery
through the make contact ard winding of the ST relay, (b) closes a cireunit

from ground snd TS-1 and TS-2 relgys operated, scnder cam C, to battory through
the wirding of the R-2 magnet, advancing the sender switch to pvosition 2,

and {c) closes a circuit from ground of the TS-1 and TS-2 relays operated,
sender control cam 3B, to battery tarough tiic R-1 magret, advancing the .
sender control switch to positior 3.

NOTE: Each translator consists of one 202-C selector and two 10-C
banks. It has a capacity of 44 sets of terminals, cach bank consisting of
22 sets. The two banks are mounted on the translator frame parallel to eash
other with the torminals inr alignment with the springs of the brush asscmblies .
of the selector. The 202-C sclector is composed of a rotary magnot Rul,
STOP magret and +two step uy step brush assemblios, which are clamped to a
rotary shaft on the magret ond of which 1s fastened a motal driving disca.
The brushes are single cnded of the bridging type and on ome assembly arc sct
180 degrees from the brushes on the other assembly, so that the brushes of
only one assembly make contact with the terminals at any one time. The
driving disc is actuated by the ROT magnet, vhich operates in a eircuit through
the break contact of the STOP magnete The disc is rrovided with a notched rim,
the notches of which serve to stop and hold the selector with tho brush
assemblies centered on the terminals., The armature of the STOP magnet 1s .
provided 2t its end with a projeciing pawl, which ig- of sufficient size to
engage amy of tie nofches in the rim of tho disc thus providing a positive
mechaniczl step for the rotary it when the STOP 1s cperated. Normally the
armzture pawl docs not touch the rim of the éise at ay point. The circuit
is arranged so that the STOP magnet operates wha the hunting disc of cither
asscmbly malkes contact with the desircd torminale As the hunting brushes
of Tl-Z are moumted to make econtact slightly in advance of the other brushes,
the STOP magnet is operaced tefcre the correspording notch in the rim of the
disc is wder the armature Pewl, causing the pawl to rest or the rim of tho
disc between two motchss. The ROT magnet, therefore remains operated and .
the disc continues to rotate mmtil the amature pawl Grops into the next ‘

rosch vhich is associated with the desived set of terminals, Vhen the pawl
drops into the notch, the contact springs associated wiilr *he STOP nagnet
arc ovencd, thoreby opening the circuit hrough the winding of the ROT magw-
nete The STOP magnet romains Opcrated during the procass of selcctione
17. Assume for this class of czll that the translator stops in a
positicn in which the T1~CL brush is resting on the contacts of the terminal
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e et ok ) ‘ it is taexn closcd from

to Which tlass sct lcazd C is comrected. A circul . .
battory throush toc B-3 magnet ard the CL relay in narallel, czn C, lczd G,
Yorminal wd T2-CL brosa, the OT relsy normal to grownd at the T5-2 relay

~operated,’ advancing the clbss switen to position 7, (or 18) and operating

Lae CL-relay. Jhe operstion -of the CL relzy prevents tac operat}on_ of f:‘ie
relays. in the impwlse circuit during the advance of t..xe,class sw.:;.tc;... - The
CL reclay relezses waon the switc: 2dvances beyond posxtionls (or 17).

1

QiSEI’,iQ_t__.S”Ql_CCtiQPS {1.04). -

18. \;'iitl,x tlic serder control switehr in position 3, ard tae sender switch

in position 2, the fundamentzl circuit is-closed for district brusa selection.

This circuit is traced from battery through tae district line relzyy, over
too lead FT, thc S and ADV rglays nornal, sender control can §, upder outer
ard lower Immer contazcts of sender caa N, wirdirgs of tae STP ard OFL relays,
the BO rclay normsl, tie 18-AC resistumce, lower- immer and upper outer con-
tacts of scxder control cam J to ground at sender ean I. Tie OFL relay doecs
not operate at tiis time as it'is of the polarized type, unless one of tic
selectors go to overflow, at vhich time tie battery tiiroug: its 54 ohm wind-
irg is in the roversc directicn. The district L and STP relzys operate in
tnis circuit, czusing the district selector to move ROWATC and closc z cire
cuit in which one of the counting relays operates. For this c¢all it is
asswzed tiat & counting relay is tie first to be odersted. The circuit for
operating thé 2 coun i.g relgy is traced from battery a2t 'sender control can
A, winding of tue 2 counting relsy, 2° counting relay normal, lezd 2, tor-
minal and T2-DB brush, sender czns V and U, sender control ezn N, the IA
relsy noraal, sender ca: L, tic STP relgy overated, to gromd at sender ez
I. The operation of the 2 counting relay closcs 2 circuit tarough its wind-
ing 2nd the winding of tie 2' counting releys in scries, to ground tixrough
sender cza Je The 2' counting relgy does not operzte at taiis time aosever,
as 1t is short eircuited by tié ground on ez I. A4S tie district seloctor
moves upward for brush sclection, grournd is comrcctod to the tip sidc cof
tic fundamental eizcuit cach tine thie A commtator brus- rukes contoct with
ne of tie metal segwerts of tae A\ corrmtator. Tuig ground siuort circuits
the winding of ke STP relay, causing its rclease. Toe releasc of tiec 272
relzy removes the short eircuit from tab winding of tic &' counting relaye.
The 27 counting relsy now overates =d the 2 counting relay nolds in the
circuit described zbovee Tic overaticn of the 2¢ counting relgy transfers
the oulsing circuit through its maXke contact, to tie 1 counting relyy,
reaCy for tic next puise.

19, The distrizt selector contirues to move umward and cazch oder-
ation and reclease of the SIP relay causcs one set of counting reley to be
opcrated.

20, Tae mumbder of counting relzys to be operatcd for 2 given selection

=

is deternined by comnecting the counting relay termiuals to e terminals

of tac translator arcs 2s specified by tlze Teleohvi. Jompany, 30 that the
dcesired counting relzy will be commected t0 the Serais —. o1 wizich t:e T1-DB

or 12-DE brush of the trazuslator slall be restings When the ST2 relzy next
rcleases after the operation of tiie 0 counting relay, tie sihort circuit to

o i
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ground on cam I is removed from the windings of the 70 and BO relgys. The 0
comting relay then holds, ard the BO and F0 relays operate in Parallel, to
ground on cum Je The oncration of the BO relsy opens the fundamental cir-
cuit, thus Stopping the up drive of the district sclector amd causing the
district switeh to advanee. The operation of tac 7O relgy closes a circuit
in which the sender switcs is wdvinecd to pocition d. This circuit is traced
from ground on the armature of the FO relay, IA rclay mornal, sender control
Cam I, scrder cam C, to battery through thic 3-2 magncte The 4 ¢cam czuses

the switch to =2dvence to position 4. As the sonder switch advonces from
Position & the counting relgys releasc, since tae circuit through their rirg-
ings is opcned at cam I. 'Yith the sender svitch in position 4, the 1000 ohm
non-inductive winding of the SC relay is chort cireuited by grourd throvgh
scnder cam 7, rcducing the resistance to grourd of the lead SC, causing the
opcration of the CH relay in tac district, WVhen district group sclection

and trunk hunting have been completed, it is neccssary that the distriet CH
rclay be operated, ir order %0 advance the district switch to the "Sclection
beyond" position,

NOTE: 1In order to prolong the lifc of the stepoing relgy eontacts, the
direction of current flow tarough these contacts, is reverscd for cach Suc-
cessive sclection by mosns of tac cuttings on scrder cams L axd 1.

21. Vith the sender switen in position 4, tae fundamental eircuit is
again closcd, for district §roud selection, as described for district brush
sclections The circuit for Overating the courting relgys 18 traced fron
ground on the lower ouser contact of cam I, STP rclay operated, cam L, IA
relay norinal, sender control can N, sender cams U and V, the T2-DC brush
and terminal, =nd ciosc comecting lead to battery tarough tse prover count-
ing relgy. ‘/hen sufficiont imoulses i.zve been reccived to satisfy the sender,
tixc B0 and Fo Yelzys operate zs described for brush Sclection. The Oacration
of the BO relgy ovens tuc fundamentzl circuit Cwusing the distriat to advance
o the "Trunk auntirg” position. Having sclected on idle trwik the district
advancos to “Selcction beyond" vosition. Tae operation of the Fo relay
closcs 2 eircuit from growd oa its armaturc, the IA relgy mornal, scnder cone
trol cam I, scnder cam 0, to baitery through the R-2 nagoet, advancing the
scnder switeh to position 5, The A eanm wivances the switch to position 6,
The counting relgyys rcleasc when the Switch advances from Position 4,

Office Tost -And Selections (1.05)

22, With the scxder Switcn in position 6, a circuit is cloged from
battery through one windiag of the office line rclay, over tic lead FT, the
S and ADV relsys nornal, scider cortrol eam S, through the 40-x resistance,
sender cam 0, windings of the G, ST?, ard OFL relgys, the BO relsy normal,
sender cam X, scnder control Cam 3, comensating resistense brush OFF-T1 and
terminal, compensating Tesistunce, sender conirol cam 7V, ADV~1l relay normal,
over the lezd TR, ©0 ground in the oxfice eircuit, Tne TG relsy operates in
this civeuit, closing a circuit in waich the 2G-1 rclay operates. The opcr-~
ation of the u-1 relay cioses 3 circuit in which the CI relay ooerates.
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The operation of the CI relay aleoses 2 circuit from ground at som'i‘cr cql_:trol
cam U, CI relay operated, scndcr cam B, to battery through the E-2 ma.zgnot,
advemcing the switch to position 7. As the switch advances from position 6,
the TG, T6-1, ard CI reclagys release. The switch advances to position 8 in a
circuit from batiery through the R-2 megnet, cam C, to ground the IA relay

normale 'Mhile the switch is advancing through position 7, a circuit is closed

from battery sender control cam X, two 18~AC resistances, sender cams M and

N, windings of the STP and OFL relgys, BO reclzy normal, {and inrer contacts

of sender cam P) 18-iC resistance, to ground at scnder cam H. The STP rclay
operates in this circuit but immediately releases when the switch advances
rom position 7.

23. 'In position 8 the fundamental circuit is agzin closed, for office
brush selection. This circuit is traced tie same as far office test, with
the exception that it Lasses tirough the upper outer ard lower imer con~
tacts of sender cam N, instead of through the 40-X resistance and winding
of the TG relsy. Groung from the segments of the officc 4 commtator in-
termittentiy short circuits the STP relyy, alternately causing its release
and permitting its rcoperation. Each operation and rcleasc of the STR re=
lay causcs a sot of counting relays to be operateds The counting relsgy
circuii is, traced as described for district brush selection cxcept that
this timo it ‘¢ alosea through the lower outer contacts of cams L and I,
tho upper immc: .~atact of cam V, terminal and TR2-0B brush. Whon sufficient
impulses have been received to satisfy the scender, the BO amd FO relays
operatc. %The operation of the BO relays opens the fundamental circuit
stopping the up drive of the office sclector a=d causing the officec switch
to advance. The operatiorn of the FO relay closes a circuit in which the
sendor switch advances to position 9, the A cam advancing it to position
10. The counting rclgys relezse whem the switch advaices from position 8.

24, With the sendor switch in position 10, the fundamental circuit
is closcd and office group sclection is made in the Same marmer as office
brush selection, excevt that this time the circuit to opcrate the counting
releys is through the upper ouber eontact of gams I and L, lower inner cone
tact of cam U, terminal and T2-0G brush. Vhen sufficient impulses have
been reccived to satisfy the scrder, the BO and FO relgys operate. The
operation of the BO relzy ovess the fundameontal circuit and the operation
of the FO relav advames the sender switch % positiom 11, the A cam advanc-

ing it to piwivion 12, The counting relays release when the switch advances
from position 10.

Incoming Tost. and Sclections (1.06).

5. When the scnder switch advancos through position 11 to position
12, the S rolay operates if the TH and H registers have not been advanced
from normal, in a circuit from battery through its winding, break contact
of the VO relgy, seuder cam F, cless cam I, terminal 3 end RC-4 brush,
to groumd on the mzite contact of the RIS relay. Tne operation of the 3
relgy opens tho frad: iciimal ~ircult, thus preventinz the overation of the
2G relay for ircoming Tehe
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6. When the thousards and humdreds digits have been dialed, the RC
switch advamces to terminal 4, relcasing the S rclaye The releasc of the

S.rclay clcses a circuit from battery through oze winding of the incoming
L rélyy, over the tip side of the fundamental circuit, over lecad FT and
through the winding of the TG rclay, ss described for office test excent
that this time it is cloged throuph the lower contacts of scnder ean X and
compensating resistence brush -1 {buyond office). TG relay operztos
closing a cireuit in which- the TG-1 relay operates amd the overation of
the TG~1 relay closed a cireuit in which the CI relay operatese The oper—

ation of the CI rc'ay closcs 2 circuit through the upper imrer contact of .
scoder eam B, to ground, control cam U, CI relay opcrated, sender cam B to’

tattery throuvgh the B-2 megnet advancing the sender switch to position 135.

The A cam advances the switch to position 14. As the switch sdvances from

positicn 12 the TG, T6-1 and CI rclays rcleascs

&7. With the sender switch in vosition 14, tihc fundamental circuit
is closed for ircoming brush Sclcction. This circuit is traced from battery
threugh the winding of the lino relay in the incoming circuit, over the lead
FT. break contacts of the S ant ADV relgys, immer contacts of cam S5, class
can 0, serder cam I, winding of the STP and OFL rolays, BO relgy normal,
serder cam X, COMP, RiS« T-1 brush and terminal, compensating resistamce,
lover contacts of scnder control cam V, brezk contact of the ADV-1 relay,
over the lezd FR, to grownd in the incominz circuits Inconing and office
brugh gelection are similar -oxcept that in thc former the circuit for opCeY-
ating the counting releys is closed through thc upper contacts of cam U,
torminal and TH-3 brush.

28. When sufficient impulscs have beon received to satisfy the gerdor
the BO ard FO relzys operate. The onperation of the BO relgy opens the
fundamentel circuit, md the operztion of the PO relay advarces the sender o
switch to pogition 15+ The countirg reluys release when the sender switch
advandes to position & The serder switch is ad-anced to position 16 in
a circuit from battery through the R~ magnet, to ground through cam C and
the break contact of the IA relsy. While {lie switch is advancing through ¢
position 15, tiie SIP relay operates as deseribed in paregraph 12, when the
ewitch is advarcing throvgh positicn Te

&9, With the seuder switch in position 16, tho fuwdamental civeuit
As closed and incoming group selection is completcd *n the Same remaer as
described ‘for incoming brush selesction exsert that tre circuit for oper-
ating the ccunting roigys & closed throvga the lower outer contact of cam
Uy T~6 brash and terminal, «nd the IG rclay mormul. Uhon suificiont ime
rulses have Deen received to satisfy the sorder the BO and FO relsys orcre
atc. The cperatior of tre BO relsy opens the fundsmen®al circuit, amd the
cperation of“tae FO rclgy advarces the sendoer switch to position 17. The
counting roiays release when the sonder switch advzuces fom position 16.
Tae sender switchh is advanred fto positicn 17 In a circuit from datiery
through the R-& magnot, and cam C to ground through.the treozk coz.«.tact of
the Ia relay. The 4 can advances the swifch vo position 18. While the
switzh is agvancing through position 17, the STP relsy orerates &s c’.e.-
scribed in paragraph 11 and 12, when the switch is advarcing through
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position 7s . -

30. As the sender switch advances thirough position 17 to position 18,
a circuit is closed from battery through the R-1 magnet, control cam B,
scxder cam D, ©0 ground through class cam F, advanciug the serder control
ewiteh o position 4. As thc sender conmbrol switch cnters positiom 4, ground
cn the upper immer contact of ihe serder control cam T short circuits the
onter winding of SC rclay, ‘in anticipation of the rcemoval of -grourd through
the lower immer contact of scender cam J, waich occurs whcn the sender switch
advances from positizon 18. TN 3 '

Final Sclectiors (1.07).

3l. With the sender switch in position 18,  thc fundamental circuit is
closed, for final brush selection, from battery through one windirg of the
finzl I relsy, over icad FP, the S and ADV rclzys normal, sexder control
cam S, sénder cam N, windings of the STP and OFL relays, the BO relay nor-
nal, “cnder cam X, scider control eam M, COi’P, RES. =1 brush ard terninal,
(Boyond Office!. compensating ros istance, cortrol eam V, the ADV-1 rclay nor-
mal, over lead iu, B¢ gruuat in the ircoming circuvit. Tinzal dbrush sclection
is made in the same manner as irgoming brush sclection, cxcept that the cir-
cuit for cperating the counting relsys is traced from ground through the
vpper outer contacts of sender cams I, and I, the ST? relay cperated, IA re-
lgy normal, sexder control cam N, Sender cam 85, H-6 terminal and brush, over
ong of the counting relgy cross comecticg leads, (prime counting rclay nore
mal through the winding of the countirg rcley, to battery at sender control
cam X. Vhen sufficiomt imrilses have boon recelved to satisfy the sender
. the BO and FO relay operatc. The oporation of tho BO relsgy opens the fun-

- Gamentel circuit ard the operation of the FO relgy advasces the sender switch
to positicn 1, The counting relgys relesse when the switch advarces from .
positicn 18. As tho switch cniers position 1 of the second revoluticn, a
circuit is clcsed from battery throuvgh the winding of the R=2 magnot, cam

C, the T9-2 and TS~1 relsys cperated, to ground, sévanning the switeh to
position 2 ’ ;

82, As the <:nder switeh advences “hrough position 1 to position 2,
the 3 relgy opsrates if the T registeor hAzs rov beon 2dvenced from normal,
in a eircuit from battery through its wirdirg, IWC relsy mormsl, somder
czm Fy, control cam P, torminel 4 srd R4 brusk, £0 grourd at the RIS ro-
lay normale The orcration of *he S reley opers the fimdamental circuit,
thus proventing thac oper:i....n of the 8- relay for final tens Sclection,
tntil the tens digit has been dialed. The RC switch. then advances to teor-
minal 5, roleasing the S relay. The releasc of tho 8 rclay gloses the
fundamentzl circuit for final Sens scloction. Firal tenc.scleation ig
made in the same msvner as £inal brush sclection, sxeopt thet cho circuit
for operating the ctuuting rclzgys passes tarough soufer eam S, and the
T-3 terminal zid brushs When svfiigeint impulses have Deon roceived to
satisfy the sender, the BO anl FO relzys oporate, ovening tho fundamental
circuit and advancing the sender switch to position Se The A cam advancoes
the switch to position 4. The couniing relzys relcease whon the switeh.
advances from position 2. ' :

238
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33. As the soxder switch advarces through position 3 to position 4,

L the S relay operates if the U register has not been advanced from normal,

in a circuit through the breaik contact of the IMO rclay, scrder cam F, con-
trol cam X, termiral 5 and RC-4 brusii, to ground on the armaturc of the RIS

\ relgy. The operation of the S relay opens tiac fundamental circuit, prevent-
ing the operation of the STP relay for final units sclection, wmtil the
units digit has been dialed. The RC switeh is then advanced to teorminal 6, -
closing a circuit from battery through one winding of the ON~2 relsy and
the 44-E rosistance, winding and broak contost of the RC magme®, EC-2 bruch
and strapped terminals 2 to 8 inclusive, class cam H, strapoed tgminals

| and U-2 brush, strapped terminals of tie H-2 and TH-2 arce, lczds 3, tormi-
nal acd T1-SD brusi, the RA relgy normal, to the RIS relay o,m; fed. The
RC magnet alternately overates and releascs im thig eircuit ereby step-
ping the RC brush asscublies to terminal 9. The S relay releases when the
RC switch advarces from terminal 5, closing the funmdzmertal cire it for
final units selection. TFinal units selection is made iz the sar:%-*manner
as firal brush selection, ecxccpt that this circuit for operating’ the count-
ing relays passes through the lower immor contact of cam S, brezk contact
of the TH0 relgy, U~ terminal and brush. Taen sufficient impulses have
been received to satisfy the sender the BO and FO rclays overate, opening
the fundamental circuit and advoncing the sender switen to position 5.
The counting relgys rcelease when the switca advancos from position 4. The
A cam advances the switch to position C.

Jncomine Advemce and Taiking Selection (1.08;

2o With the sender switcl in position 6, a circuit is closcd from

battery thirough the incoming line relgy, over the ring side of the fundamental
cireuit, the ADV-1 reclzyy normal, control cam V, compensating registance,

COMPe Ri3e T~1 (Bcyord office] torminal avd brugh, control cam i, sender can

X, BO rcicy normel, windings of the OFL and STP reloys, serder cam N, come

trol cam S, ADV 2 S relays normsl, lead FT, to growid iz the ircoming cir-

cuito Tho curreat flor in this circuit is in the »ropoer direction to CPCIw

atoc both the STP ord COFL relsaysa Tho OFL relay, o_pc%tcd, locks in a cire

cuit through ih~ €400 ohm wirdicg, com Ko %0 grourd ol its make contact.

The operation of the OFL rclay alzo closcs a circuit frowu sround om its s
meXe contact to battcry throvweh tho wirding of the IA relgye. The IA relay
operates, closing a circult in which the 0 cownting relay overates, This
circuit is traced from ground trough sender cam I, STP relgy operated,
sender cam L, JA relsy operaied, 0 lead, to battery at control cam & through
the winding of the O relzy. "y Slesing of the furdomentel cireuit to
orerate the STP ard CFL rslays, causes tho ircoming 0 afvarce, thereby ks
opening the fundamental circuit, amd whoen the ST2 relay releases, the 30
and ¥0 rclays operato im psrailele Tho operation of the FO relay closes a
eircuit in winich tho ADV and ADV=1 relays operate. Thig circuit is $raced
from groumd om the eymature of the FO reley , the 1A rolay opsrated, scnder
conirol cam V. to battory through the wirdings of the ADV and ADV=1 relays.
The 4DV and AOV-1 relays, operaicd, lock n o eircuit through the ADV ro-
luyy operated, to ground through senfer control cam 7, The croratica of

the ABV-1 relay, (a) opers the FR lead, (b) closes a circuit from ground
on is imner right armature, through cam C, to battery througi: the B-l
magnet, advancing the sexfer control switch to position 5, (¢} closes a
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circuit from grourd on its left armature through scrder cam B, to battery
through the B~-2 magnet, advancing the scender switch to position 7. .is
thie semder switch advances from position 6, the BO, PO, and Ii rolays ro-
-~ Leasce

35, Tac STP relay operates in position 7 amd tho sender switch ad-
vances: t6 position 8 from ground through the Id relay mormal amd eam C,
causing the OFL relay to releasc. The operation of the ADV relay, (a)
disconneets growad from the SC lead, allowing the distriet line relay to
rcleasc and advance the district, thus opening the dialing leads to the
scnder, releasing the sender I relay. The relasse of the scnder L rclay
causcs the relicase of the SIR and RIS rclagys, clo=sin: a circuit from
battery through the immer winding of tho district 1L relgy, lead FT, S
and ADV relsys normal, cams I and N, windings of the STP ard OFL reclgys,
the BO relay normal, 18-AC resistance, serder control cam Js terminal 9
and RC-l brush to groumé on the SIR relay normal. Tac STP relay oper-

. ates in this eircuit, closing a circuit in whica the 0 counting rolay
oporatess Tris ¢ircuit is traced from battery through the sonder corn=
trol cam X, winding c¢ the O couutirg rolay, conzecting lead 0, termi-
nal and T-l TulX.SEL. Drush, CV relgyy rormal, sendcr control cam N, IA
relgy normal, serder cam L, STP relsy operated, to ground on through
cam I« As the district advances to its talkinz position it comnects
grourd to the tip side of the fundamental circuis, thereby short cire
cuiting and reclecsing the ST_P rolgy in tho scrdere The SIP relgy al-
ternately releases and reoperates until tho 0, BO, FO relays are opere
atedo The operation of the BO relay orens the fundamental circuit, rc-
leasing the district L ralay, thrs stopping the district switch in the
bropor talking position for this class of call. The operation of the
FO rolay closes a circuit from grownd on its armatvre, break contact of
the IA reigy, control cam I, to battery through thie R-1 magnet, advance
irg the serder control switch to vosition 6. The reclease of the district
L relay discomnects ground from the test leade With the control switch
In position 6 the serder switch i3 zdvanced t9 mormal in a circuit from

battery through the R~& magrot, can G, to ground through control cam Ue
ettire Rogistor {1.09].

36« ‘Fhen the serfer coutrol switch enters wosicion 3 after the
setting of the translator 29 deseribed in paragrarh /6, = circuit is cloged
from ground on the armature of the CL rolay normal, through class cam N,
sender control cams G snd H, A=l brush ard terminal, contast and wirding
of the 4 magnet, the PP rolay normal, to battery through the 44-E rcsig-
taxce armd winding of the ON=2 rclgy in parallele The A magnet and ON=2
relay operate, end the A register is stopped to normal. Vith the A rege
ister normal, the circuit from ground on control-cam K is eloscd through
the B magnet causing the B registor to be advanced to normal in the Same
mamners The ON-2 relay relcasoes with the A and B rogisters normal. WVhon
the sender control switch oators position 4 for incoming group sclection
as described in paragrephs 29 ard <0, a eircuit is cicsecd from grourd cxn'
the armature of the €3, relgy normal, class cam N, control cam R and sonder
cam D, control cams G and H, A-1 :md B-1 brushes and normal terminals,
outgr contactsu’o.zt scndcr.contzfol can E, TH~1 brush and of f normal terminal

=
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| t}lrougn the contact e windirng of the TH stcppizg B, T kabulry USOUg:
the w:_.nding of the ON-1 rely and 44-% resistance in parallel, The T/ magnet
and.Ol\;-l reizy operate, advancirg the T registor to normal, ‘With the ™
register normal, the circuit from ground on cam H is closed through the H
mazn2t, causing the ¥ rogister to be advanced to normal. As the scrder con-
trol switech entors Position 5 for incoming advance as deseribed in paragrarh

| 34 :nc_l 35, the T z2nd U registers, (and SH, ST, and SU registers, whg::n used)

| are advaneing to normal in like monner, cxcedt that grourd is supplicd from

the lcwer immer contacts of control cam H, instcud of by the armaturc of theo

CL. r;l;w. The ON-1 relay releases whern all of the rumcrieal registors are
normal. ' .

Retumm Mo Noraal (1.10)

37, Vhen ground wes remeved from the teost load by tho release of tho
district L relzsy, as deccribed in paragraphs 34 and 35, the T-1 relsy opor-
\ aved in the circwit described in paragrari 3. The T-1 relay, operated, (a)
locix ifyough both ils wimiings in series to ground om its armaturc, (b) rec-
leases *tho T rolay, ard (¢) covmecks grourd to the test lead tarough its &0
orm windire, cazsing the test “orminal of the semder scloctor to tost busy «
The elesae of the T relay eloses a eircuit from ground on its armature,
through torminzl 9 end RG-2 brusk, the broak contact and wirdirg of the RC
meeiot 0 baticry thaoush 44-1 resictainms and wirding of the OF-2 relgy in
pzr2lilel, stopping the EO switeh t9 ferminel 0. With 211 registers normal,
a cireelt is closcd from haktery thyovgh tho 53 chm resistance ard wirdirg
oF the CR~2 relay in parallel winding sud treak contact of the RC magnet,
RC-Z2 brush snd 0 temminsl, wownal tormiunsls and brushos of the SU=-1, ST-1, SH-1,
U=-1, oow =1 wegisters, outer cortacts of scordor econtrol cam F, vormal
termipais erd biughes of ¥he I~i and H-1 ragistors, ouvter contacts of
sender control cam B, normsl Lemidnals sad brvshies of the B=1 ard A~l reg-
iezers %o groved through the sender contrel cam B, advarcing the RC switch
to neracle e (T2 zelay relosies whien “ho RC switch advancos from posi-
Licn Q. When the 5 cwilch entercd position 0, a circuis was closed fron
batfery throvgh the wirding of the B-1 magnet, cam B, normal torminal and :
brush of the PC-1 arc, to grourd on tho zroattro of the SIR rolgy, advanc-
ing vhe gendor conitzsl swiitch to position €, 1f rot already advanced to
pesition 6 im tne circnit from grourd on Yhe zsroture of the FO rclasy, as
dezciiped in pavograzi 80, The couder switah then advanses to normal as
deseribed in pavagrapa 20. Tic =2dvenca of she sondior switch to position i
1 eleges a circuit from battery through the Re1 masmeh, control can C, ine-
priser can ¥, czn ), normel terminal md n0-L brvsi, Lo ground at the SIR
relgy normal, advanciog the seaicr contral switch wo its roxt normal PoSi-
tion. When the serder control swich sévarses from position 6 to normal,
tho CN rcliy releascs if sil the switchos anf mpgisters are in their nor-
mul positionse The release of the On reley causes tho rolease of the SB
relaye Tho release of the SB relgy cavsos the release of the T=1 relay,
thus removing the busy (ground) condition from the tost lecad. The class
owitch does not advarce to nornal, but remzins in whatever position it
was £cte

2badoned Calle (1.11}
38+, If the receiver is replaced on the switchhook before district

oy
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Sclections and trunl: ionting are completed, the sexder L relay fails to
operate or releascs if already operated, causing the release of the SIR re-
lagys The release of the SLR rclsy, (a) prevents the operation or causcs

the release of tho RIS relay, (b) closes a circunit through the wirding of

the WO relay, cam ¥, SIR relzy rormal, SC relzy operatedrm_%elws
nornal to groumd on tie armaturc of the T relgy omerated, overating the TWO
relay, and (¢) closes a circuit from iound SIR relgy normal, RC-1 brush and
strapped terminals i to 8 inclusive, break contact and wiming of the RC
laagnet, to battery whrough the 44-F resistaice and winling of the ON-2 relgy
in varallcl ticreby stepving the RC switeh to terminal 9. The DWO relgy,
oporated, (a) locks to ground at tie T rclgy operated, ard (b) comcets ground
on its armaturc and through its make contget to the lead SC, tiiercby short-
circuiting the 500 olr: winding of the SC rclay, cawsing cthe release of tho
sender relgy SC and releascs the district D relay differentially. The dis-
trict then rcturns to normal, discomecting ground from the lead TIST, ro- |
leasing the T relyy. The rolease of the T relay, (a) releases tlic SG-1 roe |
lgy, and (b) closes a circuit from battory through the om-2 relgy and 44-E
resistance in multirple, winding and contact of t:c RC magnet, RC-2 brush

and torminal 9, to ground at the T relay normal, which advancoes the RC switch
to terminal 0. The gendor control switch then advances to position 5 in a
circuit from battery through the R-1 magnet, cam C, terminal 0 and RO~1
brush, to ground tiirough the SIR rolgy normal. A2 soon as the sonder com-
trol switch entors position 5, end until it advances again from normal, a
circuit is closed from zround through control canm H, whercby all off-normal
registers and the RC switch arc advanced o normal as described und:r "Row
scvting Rogisters® (1.09) in paragraph 21s With the RC switch advanced to
normai, the scnder control switeh advances to position 6 in 3 circuit €rom
battery throuvgh the R-1 nagnet, cam B, nomaal terminal and RC-1 brush, to
grourd at the SIR rely normsl, With tie scnder control switch in vosition
6, tiic sender switch advainzes to normal in a circuit from battery tirough

the R-2 magnet, cam G, to gromd through cont=»ol can U.

] |
89. Return to normzl is completed as descriked under “Retura to Nor- |

mal® (1.1C) in paregreyi 22. If the call is zhandoned without dialing after |

the L and RIS relays ave cPorated, the rclease of the I, relay eloses a cire

cuit threush tie wind g of tic A register nagnet as deseribed in Paragraph

4 tefore—tuc RIS ralay rcleases. The relecse of the RIS relsy opeus the

cireuit thirough the winding of the A rogisior nagivt, advancing the A rog-

ister t0 position 1s In position 1 tho PP rolyy operates as describod umder |

"oreiiminary Pulso" 8.02 in Paregraiil 26, bud since the RIS rclay Lhas roe

loased, the PP relagy alec releases *hus olos irg the circuit in whiech the A

register is returned to normal as described urder "Resetting Regisiorsh |

(1.0%) in paragrarh 21.

40, Shonld the eall be abardored after the agsociated district
sclector hias advanced to she "solection boyo-gn pesition, the Du o »el:
Orerates a3 doseribod urdon "Return t0 Mol - Abardoned Calln (1.11)
in varagraphs 20 ond 3%, but 51l selections up to ad including t2lking
Selection, must be made before the district and semdor car return to nore
male Office tost ang seclaetions are corpleted as deseribed unider this

heading (1.03) in paragraplis 82 to 24 inzlusive. The operation of the o
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relay comnects thce 0 comnting relgy to'cam V, for incoming brusi and incom-
ing group solections, and to cam T for final brusih and final tems selections,
the counting rclay circuits otherwisc being as described for these selections
{1.06 snd 1.07) in parsgraons 25 to 33, inclusive. The counting relay cir-

cuit is open for final units sclection, allowing tne final selector to go to
© tell tzle. Incoming zdvance. s2lking selection, resctting registers, and re-
turn to normal are completed as deseribed under-these headings (1.08, 1.09,
1.10) in paragraphs 354 to 37, inclusive. %

Time Measurc and Alarm fJ wiring). (1.12)

4l. During the progress of the call the time measure and alarm cir-
cuit functicns to indicate permanent signal, partizl dialing, or stuck
sender conditions. Vhen the MS relgy operates as described under "Sender
Selected” (1.01), it locks through its make contact to the same ground. i/hen
the 183~ interrupter contacts arc closed, the STP magnet is energized in a
circuit from battery thrcugh its wind ing, make contact of the 152-E interrupter
porral terminal (berminal 22) amnd M-5 brush, the #S relay operated, to ground
through the T4 and ¥BL relsys normal. Whea the imterruntor opens this cir-
cuit, the SYP megnet relcases, advancing the time measure switch to wosition
1. VWhen the interrupter contacts again close, the STP magnet is energized,
in a circuit through terminal 1 and M-5 brush, and when the circuit is opened,
the STF magiet releases advancing the swiich to position 2. The switch is
advenced to pocition 3 by the noxt closing and opening of the 152-E interrupter
contacts. If the register coutrol switch hns no* been advanced from normal,
the timo mezsure swivch canroi 2dvance from vositios 3. In position 3 a cire
cuit is cloced from battery through the sendcr moaitoring lamp, Grocn Sender,
terminal 3 znd M-5 brush, the 18 relay operated, the TiA amd iSL relays nor-
mal, to ground, lightirg the lamy to indicats a permanont signal condition. |
In position 3 ground on the armature of the IRL relzy is conuccted through
the TLA apd IBL relsys momnal, -6 brush ard terminsl ¢ to the lead "o lisc.
Aux. Sig. Oct”. VYhen the RO switch bas advanced from normal, the ™A relay
operates in a circuit from batiery through ibs winding, M=3 brush and strapped
terminals T Yo 5 inclusive, strarmed terminels 1 o 8 inclusive and T0G-0 brush,
the SSR relzy normal, to ground con the armature of the RIS relay operated.
The operatich of the MiL relay eloscs 3z 2ircuit fror battery through the winde
ing ard break contast of the SR mawrat, the 1ML relay operated, to ground as
dessvibed for opeciabting the TV velays The time measvre switeh is thereby
advanged to position 6, indepondentiy of tho intervupter. The TMA rolaey re-
loases when e switch advarces from pusition 5.

42. 1Ir positior 6 a circuit i: again eloscd tarough the interrmpier,
strapped torininals 6 to 8 inslusive eand -5 brush, a’ivaxxcing the switca to
position 9, ¥If at this time the BY switch has not advanced to pesition S,
the time mrasure switch canmot advarse from position 9, and the Creen Sender
lamp flachos in a cirduit thrcvgh the contse*s of the 149.F interrupter, ter-
minal 9 and 25 brush, to indicate zu vnfinished dizling econdition, In
posizion 9 ground is comnscted thrsugh toiminal 9 anl M-6 Drush to the lezd
"Io Misc. Aux. Sig. Cet, &8 Gescribed for position 3. When fhe 20 switoi
atvances to position 9, the TMA relay cpsrates in a gireuit tfarough the i1=3
brusn and strapped teiminals 6 to il inclusive. The Operaticn of the TA re-
lay closes a circuit through the SIP magnet, thereby zdvancing the time
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Lo-coln ewitch, to pusition 6, as deseriboed in paragraph 25. Tho TIZL ro=
ey reloases wicn tho ewitoh sdvaucos fyom poaition ¢, ;

’ 45, In position { thz‘:.S'l‘P .gagnet circuit is closed through to the 152-%
¢ interrupter, strapped torminals to 7 irclusive wd M-5 brush, to ground ,
as in position 1, advancing the switch to position 8. . If at this time the
RC switch has aot advinced to position 9, the time measure switch camot ade-
vance from position 8, and the Green Serder, lamp flashes to irdicate an vne -
finished dialing condition, in a cireuit from tattay through the lamp, the
CT-1 and C-2 relays normsl, 149-F interrupier contacts, terminal 8 ard M-5
brush, tc TIL relsy normal, the IS rclay operated, to ground through tie
C and IS8L~l relays normal. . Thce TMA relay operates as soonm as the RC swiich
. enters position 9, in a circuit from battery through its wind ing, -3 brush
and strupped terminal 5 to 8 inglusive, terminal 9 md je-3 mush, to ground
' on fic armature of tic RIS relay oporated. The operation of tne TMA relay
closes 2 circuit through its make- contuct, from battery througu che 1P
maguet, to the same ground on the armature of the RIS relsy, advancing the
time measure switch to vosition 9. The A relay is held when the time
measure switcn advances from positionm 8, in a circuit from battery through
its winding, 13 brush and strupped terminals 9 to 12 imclusive, the SKS
and C relsy normal, to grownd o the armaturce of the ISL ~1 relay nomal,
thoreby advancirg the time measurc switch to Tosition 13, The T¥. relgy
relcoses when the switch advances fror positro. 12. Vith the time measurc
switck in pesition 13, the CT-1 amd CT-2 TeLrws ovearaie in g circuit from
ground through the -6 brush ari strapped teiminsls 13 o 17 irclusive,
break contact of the €, SKS an? oN relgys rormal, to battery throvgh the ¢T-3
relgy normal, snd windirng of tho G7-1 reclay, and to vattery through the '
CT~7 rclgy normal and winling of the CT-2 relay. The opcration of the C7-1
relgy closes a circuit from batiory through the wirding of the ™, relsy,
M-3 brush =xd terminal 13, the C0-1 relgy overaied, %0 growmd on the armature
of the ¥M3I~1 relay =normsl. The TMA releyr everates i3 this cirecuit and the
STP magnet is enmcrgizad in a circuit through rts reask contact ard the Tl
relzy operated to tae goma growd, therchy advaircing the time mezsure switch
to position 14, The TUA rolay releases whon tiic switch advances from position

13, o
S 45. The timc moosure switen advancces from position 13 to 17 under
control of the 152-E interruiter in s cirgult throvgh sirapped terminals 14
‘ to 16 inclusive =zd thoe ¥-3 bimsh. - The operation of the Ci~2 relay {a)*

closes a circuit in which the €3 rol 3y -operates, (b) discoimects the dialing
circuit from the L relsy and 1o 66-4 repeating coil; (e} closes a circuit
frem dattery through the Wwinding of the L relagr, the 1.2 relay opersted,
800 olim non-indvetive winding of the iSL reloy, t ground on the armature .of
the RIS relay operated, thercby holding *ho L relay operated, ard (d) eloses
a 2ircult from 48 volt battiery through the 18-3. resistance, 480 cim winding

of the CT=9 rclzy, itho CT=3 rely normel , the CT-2 rcley operated, the CT-7,

‘ Cl amd MSL relays normal, out over lead T to the subscribers line, - The oper-
y ation of the CB relay closcs z cirauit from 110 volt coin batlery, 18-Bi Te-
. sistance, 1000 ohm winding of the CT-9 relay, the CT-3 rely normal, the CT-2

relagy operated, the CT-7, Cl, axnd ISL relays normal, out over lead R to the
‘subscribers line. The CT-9 relay operates if a ¢oin has becn doposited but
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stops flashing whan the switch advances from position 9. The SK® relgy

not being operated for a dircet mechanical call, the TMA rclay does not re-
lease when the switch advances from position 11, but holds in 2 ecircuit from
battery through its winding, M3 brush and strapped terminals 12 to 16 in- B
clsuive, to ground through the SKS amd MSL relays normal. 7ith the ™A relay i o
operated, the STP magnet alterrately overates and releases, advancing tife

time measurc switch to position 17, -

measure switch to position 12, independantly of the interrupter. Tho lamp '

43, The TMS relay releascs whoen the switch advarces from position 16.
In position 17 the STP magnet circuit is closcd tarough the 152-<E interrupter,
strapocd terminals 17 to 19 inclusive and 1-5 brush, advancing the switch to
positicn 20. If the sender has not returmed to normal whenm the switch enters
position 20, ground is commccted through terminal 20 and the M=-6 brush to
the lead "To. Misc. Aux. Sig. Cct", as described for position 3 and the
Green Sender lamp flashes in a2 circuit through the dbresk contact of tho SK3
relay, make contact of the 149-A type interrupter, torminal 20 and the 1=5
“rush. to indicate a stuck sender. ihen the sender returns to normal the
release o> the ON relay releases the IS relgy. The release of the 1S rolyy,
ab this or any other time, closes a circuit from battery through the mys relgy,
strapped terminals and #-1 dbrush, to griund through the IS relsy normal .
The MIA relasy operates, closing the ST¥ aagnet circvit to the same ground,
causing the switch to advance to position 22 or normsl.

RECUL iR MFCH ANIC AL GALIS USING OFFICE S
Establishigg Comnection snd Preliminary Coin Test. (Z.Oll .

44. The registers are sct and translation and sclection are mede as
described for a non-coin eall, (b) ~xcept that the dialing circuit passcs
tarough the CT-2, CT-7, and C~1 »ulays normsl, in addition of the M5L relsy
normal, 2lso the timec measurc ard zlam circuit maies a reliminary coin
test, When the MS relzy opcorates as deseribed under “Serxder Sclected"
(1.01), it locks o the same grourd. When the interrupter contacts close,
the STP magnet is encrgized in a circuit tiirough its winding, make contact a
of the 152-E interravter, terminal 22 (¥ tcrminal) ard ¥-5 brusi:, tae TMA
rclay normal, the IS relay operated, to grourd through C and MSI-1 relays
normal. Vhen the interrupter opas this circuit the STP magnet releasc,
advancing the time measure switch to position 1. The switch is advanced
in like mammer to position 3 undor control of the interrupter. If the RC
switch has not becen advunced from normal wheon the time moasure switch en-
ters position 3, a circuit is closed from battory throush the sendor
monitoring lamp, Green Sender, the CT-1, and C-2 relays normal, terminzl 3
avd M-5 brush, the TMA relzy normal, the ¥ reiay operated, to ground
through the C and 181-1 rolgys normzl lighting the lamp to indieate 3 ver-
manent signul condition. In position 3 ground is comnected through the
li-6 brush and terminal 3, the TMa and MSL-1 relays normz2l, to the load
"To Misc. Sux, Sig. Cct". Yhen the RC Switch advarces from normal, the
A relay operates in 3 civeuit uirough strapped terminal ¥ to 4 and M-3
brush and the switch advances to position 5 indeperdently of the interrup ter,
in a similar mamer to the operation of the TMA relay and advance of the
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does not operate on 3 10,006 . ohm lipe lead. TseCT-9 relzy locks to ground
through the strapped terminals 13 to 17 inclusive and the M-6 brush. The
operation of -the CT-9 reley closes a circpit from 48 volt battery CT-9 relgy
operated winding of the CT-5 rolay, thoCN, SKS, and C relays normal, to
ground through strapped terminals 13-€0 17 inclusive and the =6 brush, .
operating the CT-3 relay. The opefation of the CT-3 rclay (a) opens the cir-
cuit from 48 volt battery through the 950 ohm winding of the CT-9 relgy, (b
opens the circuit from 110 volt battery, (c) closes a circuit from 110 volt
battery, the CB relay operated, 1500 ohm winding of the CT-4 relay, the CT-3
-ard CT-2 relays operated, the C1-7, Cl, and MSL rclays normal, to lead T,
and (4) closes a circuit from 48 volt battery through the 18-BA resistance,
350 ohm winding of the CT-4 relay, tne CT-3 and CT-2 relays operated, the
CT-7, C1 and MSL relays to normal, lead Ry and from the 18-B.. resistance
through the CT-4, CN, SX3, anrl C relays normal, to grourd througn stPapped
terminals 13 to 17 inclusive and the =6 brush.

48. The operation of the CT-3 relay also opems the circuit through tho
winding of the CI~1 relay -but the CT-1 relay is slow to relcase and does
not relcase wmtil the CT-4 relsy has time to operat:e The CT-4 relay oper-
ates if there is a solid grovnd on the line thereby closing tne circuit through
the winding of the CT-1 relay, thus preventing its rclease. fThe CT-4 reclay
docs not operate if the recistance to ground on the subscribers line is that
of the sub~sct coin coisector maguet, and the C7-1 relsy therefore rcleascs.
If the time measurc Léilichk enters pocition 17 before the CT=1 relay rcleases,
Gue either to ibe failure of the CT-9 reclay tc operate or to the opeoration of -
the CT=4 relay, the red coin lemp flashes in 2 ecircuit through the CT-1 ree- _
lay operated, the €2 rolay normal, contacts of the 149-F intermpter, fciminal -
17 axd 175 brush, the Tii relay normal, the S relay oporated, to ground
through the € and iSI=1 relays normal. Urder these conditions the S relgy
Opcrates, when the sonder switch enters posivion 3 afgor completing final
tors selection, in a circunit from battery tarcugh its winding, the DO relay.
mormal. serdeor can ¥, control cam X, %o ground on the armature of the CT=1
relzy operated. e oparation of the S relayy opens the fumdamentnl. L
eircuiy proveuting finsl urits selection end the Sender is released by tho
Scnder monitoring operator as describ od urnder "Releasc of Stuek Sender™
(8.04) in peragraph 99. With the time moasure switeh in position 17 amd the
T\ relay unoperatoed ground is ceomuected from the armzture ard through *he
ON relsy overated, M-2 brush and terminal 37, the ™M and IElel rolays nor-
mal, to the lead "To Misc, Avx. Sige CCI". The release of the CT re-
lay, if the coin has been dopcsited closes a cirenit from battery winding
of the TiL relay, tarough tle M~ brush am Strapped terminsls 14 to 17 in-
clusive, the CT-1 relay normzl, to ground ou the armature of the 1SIL~1 reloy
20rmal, operating the TMi relay. Tho operation of the iy relay closes 2 cir-
cuit through tha windirg of {he STP magnot ard the Tl relsy operated to the
Same grovmd, 2dvancing the time moasurc swistch to position 18, The TMA ro-
lay rcleascs when the switch advances fron position 17. The time moasure
Switch is advarced from Position 18 to position 21 by the operation of the
S1P magnet in a circuit thr asgh tlie conteers cf thie 252-E interrupter,
Strappod terminals 18 to 20 inclusive and the =5 brush, the TMA relay nor-
mal, the S relsy operated, to ground through the € and ISL-1 relays normal.
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42. If the somder has not returncd to normal when the switeh enters
position 21, ground is comnected thrcugh termina 21 and the i-6 brush, to
th lead "TO MISC. ..UX. SIG. CCTV, and the "Green Sender”, lamp flashes in
& circuit through the contacts of the 149-H interrupter, terminal 21 and
the -5 brush, to indicate a "stuck" sordar. Yaen the serder returns to
noimal., the release of the 53 reiay veleases the IS 2»elays Tae release of
he 5 relsy abt this, or any otner time, closes 2 circuit from battery
through the winding of tie 1894 rclay, stzmomd terininzls and if=1 brush,
to groumd through the ¥S relay normals Thae TS rclay operates, closing
the STF magnet circuit to the same ground causing the switcn to advance
to position 22 (or N,

50. On czlls orimiratmg a2t coin stations for which no charge should.
b2 made, (frce routes), fhe OF relay operates at tho comvletion of transe
lation, in'a circuit from ba tery through its winding, lead 1 or load 3,
terminal and TI-SKO bruch, coutrol cam E, to ground through cam Us The
CH¥ reolay, Ooverated, ]o-;;:'s trn* ugh its malke before drexk contact to the
same grovind. . The time measnure and alm circuiss willi funrction as described
in the procedirg par g*,.on, until it enters pesition 13 to make the pre-
liminaxy coin test. I7r position 13 t.m Cl-1 aud C7-2 reclays do mot operate,

bt vhe Tl rolay operates in 2 circuit from batiery through its winding,
KM~3 brush and terminal 13, the CN relyy operzted, the SKS a.nd C rclays nor-
mal, to ground througn °tr #ppcd tewmrinel 13 %0 17 Inclusive and the M-6
briush. The creration of the TM4 relay closes the STP magn ct circuit to the
Sane grourd, scvancing the swifch to posiiion 14. The Tl relay is held,
in position 14 to 17 inclusive, in a eirsuit through the -3 brush and
strapped toruinals 24 to 17 Inclusive, the CT-1 relgy normal, to ground on
the ermaturc of the MSL-1 rcizy, advancing the swi%ch to position 18, mhe
Ti{i relay wclezses whon the switch advances from position 17. From this
poine on the cperation is as doscribed in the preceding parsgramie

Loin Colliecet and Return (2.03)

51l "Mh:en the recziver is rcolaced on the ewitchhook at the calling
station, thc district solector selees: av idle ssndor for the purpose of
collecting or returning the cnin. ’J""n n, OW, SB, ¥3, SC, and SC-1 relays
operate 23 doscribed unler "Scnoder Solcetod” (1.01) in parsgrazh 10. If
vhe chargz relay in tae districs is onorzted, ground is comuected over lead
FR, t1e iOV-1 relay novmel seonder control cam ¥, %0 Lzttery through the
winding of the CC relgy, «1p3-_w ing the CC rola,r; the operation of the £
rclay oloses a circuit, inwhich the W0 relzy operates, from grovnd thr Ough
the T eisy uperated, &m L and RS relays mormul, Inc 85C relyg dveratod,
the SIR relay normal, cam W, to battery, tharcugh the winding ot the IWO re-
lzy. The TVC relay, orersted, locks to the same proo.a. “The operation
of the DYWO vclzy cioses a cu'cuit inwhich the C relay operates, from
baticry throvgh the wirding tL.\. C relay, the ¥ “eldy opverated, ter-
minel 22 and -1 brush, tae L) reiay ovcrated, the C and ST relays zormal,
te ersund on the arn.a."ure of the h0 relay op“ateﬁ, The C relgy locks
through its make Defore break contacts to the saie grourd. e O rolay oper-
ated, closcs a eircuit ix ghich the TMA relay cporzies, from battery through
the winding of the TM. reclay, strupped cerminuls 22 to 6 irnelusive and the

v
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"l1-4 brush, the G rolay operated, to ground on the armaturc of the ISL -1
relay nowel. The cperadion of the TLY rcelzy closes the circuit from

Lattory ¥arough thie wirdirg and braske contast of the STP magnet, and the
A roisy oo
advarsirg e time moasars ewitch 1o rpositicn C.

-~

52, In position 2 *he C-1 Talar cporate’ ir 2 eireuit from battory
through its wirdirg, ats w36 5 3 9 $0 11 inclusive :md 1~4 brush,
o rrourd on tho smalre of the 38141 rolsye Tho cgcracvion of the C-1
Pelzy clozes civeulds in which the CB ond 02 relays operate. The oper-
ation of the (5 rolzy coancets positive coin battery through the CB re-
lay cperaicd, wirding of ths gT-5 rola s the CC relgy and C-1 relays

orcretod ard the MSL rclay normal, to the tip and ring sides of the line.

TLa eporation of the -2 relzy vomiests grourd thrcugh the 19-BF re-
siztunes and 2 MF cocrlenser, tho 8-2 relsy oporated and the MSL relay
poermal, to the tip znd ring sides of tho lina. The CT-5 relay operates
i2 there I8 w . coin in tha eqin oz, 2losing a eircuit in which the CT-6
.relcy opcrateos. llie CT-3 relsy locks tiareugh its make contuct, tae @
reley cporated, the © and ST r2lay mormal to grourd on the armature of
the 70 » wateds The oy

cuily whiocn

& cn ey
g

watinn of the CT-6 relszy opens the cire

U
&
O e
TN

e,

<

3+ves an alarm Jwring final coin tost as Gescribed in para-
grxuh 30, The overzivcn of tac o-0 relay 2180 closes a circuit from bate
tody through the wirding of the STD nct, the C-2 relay overated cone
tagts of the 149.n infeyrupier, 4o gpoound at e C-2 relygy. As' the in=-
teruptor males an’ boeals convzct, e switch is advinced v _usition

i3, When the switcr advia 28 Lyom

>

eigion 11, the (=1 rolay relcascs

ot the £-3 yelay holes an 3 it duit throvgh teraingl 12 and brush ik,
thus 2013y the cironit & greond hirovgn the 2 IF comdenser closo
unidl the coin rasrobe in e coln rox tore had $imo to dischizrge o
grevxd throvgh the cornierscr

» hus mroticiing the waitiple barks. Then

12 switch alvarsss from pocition 12 the 02 rolsy releases opening the
circuit through the STP me3zuet, stopping the switca in position 13, e

CB relsy roleases whon 4hs Gl Tciay rcloases,

G« I the cein is $o bo retor=ed, tho chavpa rolisy in the dircet
solervor circuit doos not comnecs grouid to the IR lead, and the UC re=
1y dccs not operate. MThe soncer ad Sime mazsare cireuit funciions

oiharwise as Josorided in the proceding varsgraph, a cept thet negative

folin Ladtosy &= conecsscd o tho Bip =a rivg sides of vhe iime tarouch
tho T wolay onerated, ‘he 0O rolsy noymal, tho G-1 ¥oI3y oparated, w-d
Tae sETel Polay movmale Tae switeh edvinces Lo positicn 1% as cescrived
1u the wwescding Pusgrarne

T4 In position 13 tho CTw? relay overates In s circuit from base
tory throust iis wincivg, tha C r¥olay oporsted, to ground throngh girupred
toimingle 1Z 4o ixel

s

5ive and the M6 brush. o oporzticn of tas

¥ through thae wandings of tho NTe3 Tolay, GO
the lire. If the coin has oot Beon coilasted
was dosired, or if cither side of we line is grourdcd in

ued *0 the gzme grornd on the armature of the 1SI-1 relay,

aama o o
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cuit, in whici the CT-1 rclay operates. The operation of the CT-1 relay
closes a circuit, in which the M\ relay operates, tarougn the M-3 brush
and terminal 13, the CT-1 relay operated, £0 ground on the armaturc of the
MSI~1 rclay.

some other way, the differentially wound relay CT-8 operates closing x cir- ,

55. The time mousure switcia advonces from position 13 to position 14,
in a circuit. through tac STP magnet, contacts of tno 149-H interruvter, the
CT-7 rclay operated, terminal 12 znd -4 brush, make contact of the ¢ rclay
operated to grourd a2t the MSIL-1 relay. The operation of the TMa relay {in
case the CT-1.relay operates also), closes a circuit i which tho STP magnot .
oporates to 2dvance the switch from.position 13 o position 14. The Til, re-
lay operates, (or holds if alrezdy operated) ir position 14 in a circuit
tarougk strapped terminais 14 to 16 inclusive and M-4 brush, tae C relay oper-
ated, to ground on the armaturc of taec MSL-1 relay, advancing the switch to
position 17, If operatod, the GI-1 relay prevents the advance of tae switeh
from position 17. The TMA relay rcleases when the switeh advances from posi-
tion 6. Ir the coin should nzve Bren collected in position 17 a eireuit is
closeé from battory, through the rew JO0IN lamp, the CT-1 rclgy operated, con-
tacts of the 149-H intcrrusoter, tuc CC relsy operated, terminzl 17 and -4
brush, the C relay orerated, 7o zround at tho ISL-1 relay.  ‘Yhe lamp flashos
ia this circuit, indicating that tho coin was not collected, or that there
is some other ground on the lire.

S5, If the coim should hzve becn roturned, and there is a ground on
the lire, (tho CC reolay will not have beon ovperated) the COIN lamp will light
permanently ia a circuli through the Co=1 rlaw overated, the CC relay normal,
terminal 17 aad ¥4 brush, to ground st thir MSL~1 relay. If the coin collect
battery was comnected in position 3, but th2 C.-5 and CT-6 relays did not
operate, and the CI-€ relzy does rot operate in position 15, the CT-1 rolzay
operates in a circuit from battery through its windirg, the CC relgy operated,
the CT~5 relay normral, the C relay cperated, to ground through strapped tor-
minals 13 %o 17 inclusive 2n3 M-6 brush. In any case the cpcration of the
CT=l relay provents the switch fron 2d7ancing borond position 17, and in
position 17 the red lamp f£lashes or lights as above deseribed.

Reture Toc Normel (2,04}

57, In casec the coin has been properly collected or returned, and the
linc is clear, the CT-1 relay is not operated and the TMA holds in position
17 in s circuit throvgh the %3 brush =nd strapped terminals 13 to 17 ine-
clusive, the CT-l relay normal, to ground on the amature of the ISI~1 re-
lay, advancing the switch to positi 18, The CT-7 rcelgy releases when the
switch advances from position 17. The time measurc switch functions as do~
Seribed under "Establishing the Comeoction" (2.01) in paragraph 44, advanc-
ing to position 21. In position 21, a stuck sender alamm is given, as de=
Scribed in paragravh 44, if the scndor has not by thic time roturncd to nor-
mala Vhen the time measure switch entors position 18, ground is connceted
from the armatarc of the OF relay operated, k=2 brush and strapped torminals
18 to 21 inclusive, the C relay operated, the ADV relzy mormal, to lead SC,
causing the D relay in the district cirenit to relecase and zdvance tie dis-
trict ©o normal 2rd causing the releasc of the €C reiazy. ihen the district
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advances from the coin collect or return position, ground is disconnected
from the lead FR, releasing the CC relay, .end. ground is alsc discommected
from the TEST lead causing the T-l relay to .operate and the T relay to re=
lease as described under "Return To Nowmal®™ (1.10) in parsgraph 37. The
release of the T relay releases the Ok, SBy w8, SC-1, and DVO rglays. The
releose of the 5B relay .releases the T-1 relay. The release ¢f the DJVO re-
Yw; rolonsosihe G relay end the (T-6 relay, if operateds The release of
the S relay advences the time measure switch to position 22, (or N} as de-
scribed under "Establishing the Connection" (2.01) in paragraph 26,

. CALLS TO jECHAKICAL L. Be X+ (3)e : sl

58, For this class of call the sender functions as described under
"Sender Selected” (1.01), "Setting Register™ (1.02), and Translation (1.03;,
exsept that the SH, ST, and SU registers are sct in a similar manneY to the
setting of the other numerical registers.’ The RC s7itch, instezd of advance
fug from position 6 to vosition 9, as deseribed under "Finel Selections” .
(1,07) in paragraph 33, advances one step when the RA relay releases a2fter
tho setting o each of the statlon negisters in 2 similor memmer to its ad=
vance from normal to positicn 6e ith translstion completed a circuit is
closed through the upper outer contaets cf ciass cam B, lead B, terminal
and brvsh ¢of the T72-CL tronslator aré, in which the CL relay operates and
the class switch is advaneed tc -positionm 84 Selections are made as de=
soribed under these. headings (1.04, 1,08, 1,06, and 1,07}, advancing the
sender switeh to. positiolr 6. As the sender switeh advances throush posi-
tion 5, a circuit is.closed in'which the S reloy operates if the GC switch
has not adraneed from positien 8, indisating that the station®s register
has not been set. This clircuit is traced from battery throush the wind=
ing of. the S relay, the DW0 relay normal, serder cam G, class cam G, con-
trol com D, strapped terminsis 6 to 8 inclusive and uC~4 ‘dbrush, to grovmd
at *he KLS operated relaye. The operaticn of the S relay opens the funda-
mental ecirecuit, preventing the operation of the STI rclay for station's
hundreds selection.

59, When the station's registers have been set, and the HC switeh
advanced to position 9, the S-»clay relesses. closing the findamental clr-
muit, Staticn hundreds selection then takes place instead of incoming
advance. The STF reloy operates in the fundamental circuit for stationts
mondrads, tens, and wnits selectign, olosing the ecircuits in whichnﬁhe
proper counting relays operate, from grownd on sender cam.l, the STF re=
lay cperated and cam L, tie IA relay neimel, control cam XN, sender cam S,
and contacts ¢f cam T, anc through the stations hundreds, tens and uni ts
rezistar ares to. the orojer coeunting relays for hgndreds, fen and unit
seleotions respectively. 2% the completion of each selectisn the BO and
A relsys oparate, cpening the funuamental circoit. Thg.opozation of
the FO relsy in position 6, advances the swltch to positicu Ty in 8 cir=-
cuit froem ground, FO relay operated, the IA relsy normel, ocnirol sam I, |
and sender ocam 8, tc vattory through the fi=2 nmagnete In pg?ition T the ' <
STP 1eloy operates ss described uader "Incomigg Tast" (1.06) in paragraph
14, The switch then advances to pesition 8 in a circuit from ground
through the Ih relay normel, and sender cam Ce
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60+ .The operation of the FO relay in position 6 and 10 advances the
switeh tQ position 10 and 12, respectively,.as deseribed in position 6,
with the help of cam A, In position 12 incoming advance is made as de=
scribed vnder this heading (1.08) in paragraph 34, exeept that the cper=
ation of the ADV-1 relay advances the sender svitch to position 18, in=
stead of to position %, releasing the BO, FO snd IA relays. The STP
r?lay operates as in position 7, and the sender switch advances fo posi-
tion 16 in the circult through sender cam C, to ground. through the IA
relay normal. Talking selection is completed, registers reset, and the
sender circult returned to normal as desoribed under these headings
(1,08, 1,09, and 1,10). ' :

CALLS TQ ZEKO OFFRATOR AND. ONE DIGIT CODES, (4).

6l. On calls from a coin station tc a zero operator cr cther ome
digit cote operator, the sénder circuit functions as descoribed under
"Sender Selected” (1.01) and "Setting Registers" (1.02) in paragraphs
10 and 11, the A register being sct in position 10 for zero operator.
With the RC switeh in position 1, and the A register in pesition 10, or
any other position corresponding to a cne digit code, a circuit is closed
from battery through the winding and break contact of the KC magnet, RC-2
Trash e2nd terminal 1, terminal 10 and other strapped terminals and A~4
brash, RA relay normal, to ground cn the armature of the RLS relay oper-
ated, sdvencing the RC switch to position 2. 1In position 2 “the ST relay
operates, translation takes place, the sender control switch advances to
position 3, and the sender advances to position 2, all as described under
"Pranslation” (1.03), The terminals for one digit codes on the hunting
ares are connected directly to the terminals of are A=3., The CL relay
cperates and the class switch is advanced to position 10 in a eircuit.
trncugh class cam B, and through lead ¥, to the contact of the T2-CL
tronslator arc. The CL relay releases when the cless switch advances
beyond position 9, and the BC switch is then advanced f£rom position 2
to position 9 in a circuit from battery through the winding and break
contact of the RC magnet, RC-2 brush snd sirapped terminals 2 tc 8 in=-
clusive, of class cam H, the CL relay normal, contrcl cam O, to ground

‘on the armature of the T5-1 relay operated.

: 62, Distriet group and brush selections are made, the distriet
selecting 3 trunk tc zero gperator or other one digit code cperator or
station, and the sender adgvancing to position &, 81l ns degscrived under
"District Selections” (1.03). For this class of eall the @i relay cpar=
ostes as soon 8s the translator was set, in a cirenit from battery through
its winding gna break contast, over lead 3, terminal and 3KEO bruch, con=
trol cam B, to grcund'through contrel ¢am U, and locks through its make
before bresk coutacts of the same ground, The operation of the CN relay
causes the counting, BO and FO relays, {after opersting in position a.) -
to hole until the seader switch auvances from pesition 10, in 3 eireuvit
throush sender eam R, the CN relay operatec, cver lcad 3, terminal and
SKC b;ush, inner contacts of contrcl cam B, t¢ grcund througn 3ne

upper outer contreol of control cam U. The TG, T6-1, and Cl relays
gperate as desoribed under noffice Test" (1.05) in paragraph 11 cxcept

’
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that battery is commeccted through ono wirding of tac L relay of thac trunk
circuit to zero operator, instead of the L relay of an office sclector
circuite.

65. Wit the 2ié ¢f czn A the serder advances from position 6 to
position 12‘, in a circuit through cam C, control cam I, the Ii.relay nor-
mal, to ground tarcugh the FO reluy operated. The TG, TG-1,2nd CI relays
rolease wiien the switelhr advances from position 6. _In position 12, the
TG, TG-1l, and CI rclays oporatc and the switeh advances to position 14, as
desceribed under "Incoming Test' (1.06) irn paragraph 25. In position 14 the
4DV and .DV-1l relays operate in 2 circuit from battery through their winrd-
ings in oarillel, class cam P and serder cam R, the I) relay normal, to
ground thirough sender can Je. The operation of the ADV-1 relay advances
the control switeh to vosition 5 in a circuit tiirough cam C, and advances
ti.¢ scrder switehi to position 15 in a circuit throug: sender cam Be. The
serder switci: advances to pgsition 16 in a2 circuit throug: tiie cam C. The
operation of the ADV reclay discommects ground from tiue lezd SC allowing the
district L relay tec release and advance tiie district, tius ovening the dial-
ing leads to thic sender, releasing the sender L relaye. The release of tie
scnler L relzy releases the SLR and RIS relyys, operating the STP relay,
and causing talking sclection Uo De made, 211 as described under "Talking
Selection” (1.08) in paragraphs 34 and 35 with tihe switeh in position 8.

The operation of the FO relay, closes a2 circuit in whick thie sender cone
trol switch agdvances toc ocsition 6. From this point on the'roeisters are
reset and the serder returns to normal as described urder "Jesetting Register®
(1.09) and "Return to Normal” (1.10). S

64. On calls from 3 non-coin station to zero operator, or other ona
Gigit code operator, ti2 secder functions as described in the preceding
. paragraph, except that tiic counting reolzy- hold ir position 4, and until
the sender switch advances beyornd position 10, in a circuit through sender
cam R, load 2, terminal and brush of the TI-SX0 translator arc.

BALL 70 THROUGH witrii GPYRATOR (5)

65. On calls to long disianze, irformation, complaint, repair Commerceizl De-
partmont, or other svceial opaator, threc digits are dizled. The scrnder is 5 Q=
lected, rogisters are sov and $ranslation is made as deseribed under these head-
ings [1.01, 1.02, ard 1,02) inclusive. Only tie first two digits arec required to
coplete seleztions. Tae OL relay operates znd the cluss switch advances to posi-
tion 11 in a eircuit through cam 3, and over icad G to the T2-CL transl. tor a.;c.
Te CL relay releasces whon the class switca adv.unces from pogitin W', and the RC
witch is then advarced from position 2 o position 9, as descrived under “Call
Zero Operator™ (4) in parzgrepn 33. From this point on tac soender functions as
scribod urnder "Call to Zeros Cperntor" (4) in parasradns 61 to 64 inclusive.

€ .LL T0 RESTRIC

+
o

&

66. Should a rnumber be dialed whick should be cbtained tursugh 2 toll
operzicr, or should office ccde digits be dialed for which taere is no office,
the scuder is sclected, tie registers are sct, and translation made 3s des~
cribed urder these eawings (1.01, 1,02, md 1.03). The CL relzy overates

T ————— TR ——
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and the class switch advances to position 9, in a circuit through the upper
irmer contact of class cam B, over lead D to the T2-CL travslator arc. The
CL relay releases waen the switch advances from position 8, a.nd'thc RC _
switch is then: advamced from position 2 to position 9, as qcscnbed undgr
"Call to Eero Oporator” (4), in paragrams 61 to 63 inclusive. From this
voint on tie scider functions as cdescribed under "Call to Zero Operatoxr”
(4), ir paragravhs 61 to 64 inclus ive,.

GALIS V14 R.C.I. TRUNKS - USING OFFICE SELECTOR (7)

Direct Relay Call ingiga‘to_:‘ =~ Rumbex Less Than 10,000. (7.01) ‘

67. VYihen a call to a manual station is made 7ia dircct R.C.I., the
Scrder is sclécted and the registers are sct as deseribed under these
headings, (1.01 and 1.02) except that the SH register is also set if the
statior is or a party line, the RC switch being advanced to position 7.
If t.n Darty line is in a party linc office with less than 10,000 lines,
the = swiseh is advenced from position 7 to position 9 in a circuit
from battery throvgh tic winding and break contact of the RC magnet, RC-2
brush, ard strzpped teminuls 2 to 8 inclusive, lower terminals of class
cam H, strarpod terminale 1 to 0 inclusive and the SH-6 brush, lead T
temixal and 13-SD brush, Ra relzy, normal to ground through the RIS re-
lsy orcrated. ' :

68. If *his party line is in ¢ Dartv line office with more than 10,000
lires and the first digit is 1, *he KC switch is advanced from position 7
to position 9 in a circuii tarough tho RC-2 Srush axd terminals, lower ter-
minuis of c¢lass cun H, strzpocd tem:inals 1 %o C inclusive urd the SH-6
brush, straupred torminal 1 to 9 insivsive «nc H-4 brush, torminal 1 ard TH-4
brush, over leud 2, tc the Ti-SD arc. (Kumbers vhose first two digits arc
10 will alweys be private lincs). -

69. If this party line is in a Party linc office wita more than 10,000
lincs, and the first digit is not 1, the RC switch is advinced, as just
deseribed, except that the circuit to grommd over lead 2 basses throvoh -
strapped termirais 2 to 10 inclusive and the TH~4 brush. If the line is 2
private line, in a pariy line offiase (cither with more than 9399 or leas
than 10,000 line) the SH register is not sob and the RC switch is advanced
from position 6 to position 9, after sufficient time has »12s8pcd for the .
dialing of a station digit, as described below in Parsgru i 0.

7« If the linc is a private lirne in a private line office with less .
than 10,000 lines, the RC switch is advunced from position 6 %o nosition 9
in a circuit through the RC-2 brush —A terminals, class cam H, strapped
terminals 1 %0 0 inclusive and U-2 L. ~-D, over leud S, to tic T1-SD trans-
lator arc.

71. If the line is a »rivate line in a private line office with more
than 9,799 lines, .nd tae first digit is 1 ond the scecond digit is not
zerod, the RC switch is advarced from vosition 6 to vosition 9 in 2 eircuit
through the EC-2 drush and terminzls, lawer teminals of ¢lass cum H, s
terminals 1 to 0 inclusive and Ue=2 brush, terninais 1 to. 9 inclus

trapocd
ive and H-2
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brush,> terminal 1 and TH-2 brush, over lezd 4, to.the Tl—?D tre.msla.tor
arc. If the line is a2 orivate line in a orivate line office v.nth nore
than 9999 lines, and the first digit is not 1, tiec RC switeh is advanced
as just described, except that the circuit to ground over 1ca:d & pa.ssgs
through strapped terminals 2 to O inclusive and the TH-2 brush. If the
linc is a private line in a Private line office with more than 9999 lines
and thg first two digits are 10, a fifta digit not being dialed, the S}.I
register is not advan cd, and the RC switeh is 3gzin advanced from posi-
tioxn 6 to position 9 after sufficient time has clapscd for the dialinrg
of a fifth digit, as described below urnder "Time Mcasure and Alarm

(7.03} in paragrar- 75 to 77 ncliusives Translation is made as descridbed
in paragrapis 6 to 8 inciusive, cxcept thas tie CL relay overates zrnd the
class switch advances to position 2, (or 13}, in a circuit tarough tae
upper outer contact of c¢lass cam C, over lezd 4, to the TR-CL translator
arc. The COL relay releasecs waen the switeh advances from vosition 1
(or 12).

72. District z:d cirice selections are made and the sender switch
advarces to positic: 13 zs described under tacse nezdings (1.04 ard 1.05)
iz Paragradins 9 to 13 inclusive, The S rolay operates ang furctions zs
dsscribed under "Incoming Tes M (106) in barggraoh 14, if the RC switeh
has not advanced to nosition 4. With the.sender switeh in Position 12,
a circuit is clcsed from battery at tac mamzl office, over the tip of
the trunk, +the S and OV relays 20rmal, control cam S, class can 0,
scender ¢zm 0, windings of the IE, SIP, 2nd OFL relsys, tae Bo relay nor-
mal, sender can X, "COIP, 23S, Tw.] BEYOND OF®, translator brush, com=
persating resistance, corticl cam V, the ADV-1 normzl, over lead FR to
ground in the manusl ofrfice. The G relsy overates in this circuit
causing the overation of the G~1 and OI relays. The overation of the
CI relgy advances the sendor switch to position 14, and during this =zd-
varce it closes a short circuit Larough the STP and OFL relays, around
the 40-K resistance. This is traced through elass cam 0, the CI relay
operated, and sender can O The guard lamp associzted with the trunk
ai the BCI positicn ligiits. With the switch in position 14, the TG re-
lay remains owersted uniil the distart operator dcepresses the display
key associated with thoa lightea guara lamo. T rolease of the CL re-
lay vher the class switch adv=uces from visition 1 to positicn 2, (or
from position 12 to Position 13} as described in tae first part of this
paragraph, closes a circuit, in whick the D relay, while the sender
Switch is in positior 2 to 12 inclusive from battery tarough the wing-
ing of the D rclay, class c¢am E, CL relay normal, ©o ground torough
serder cam He. The D r2iay locks, until the impnlse switen advunces be-
Jyord position S-1/2 in a circuit tirough its fdte contacy, imvulser Cam
U, class cam Ly t0 zround torougsh control cam U. The operation of the
D relsy cloges a Circuit ir which tro FP relsy operates, Ine omeration
of the D relsy slso closes a circui tarough the D religy Operated, an
impulser cam C, in which theo imnulser switch advances from Position 1,
giound on ¢cam B advarcing it to position 9. With the immulser switeh
in position 9, when tae displzy key is dcpressed trhe TG reley releascs,
releasing the TG-1 and CI relayse The release of the CI relay closes

rough its break cone
ne contacts of the

the tip and ring sides of the fundamental circuit ta
tzcts, sender cams N and P, class cams Jared L, tc ¢t
impulser switea Cams e
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73. The rclease of the CI rclay also closes a cir‘cuztnio:a‘;xl;oalightim-
pulser cam C, FP relay operated, class cam K, the C1 rdayitc'{ fron posi-
ground through thc Scnder cam H, advamcing tho impulscr switeh T¥or POV =
tion 9 to position 10. Thc B cam advances the switch to positéon 'm; F.Pb
D rclay rcleases when the switch advances beyond position 9',1/ 2 e
relay holds, after the D rolay releescs, in a circuit througa its mk;ocm'
tact, impulscr cam D, class cam M, to ground through control cam U. : )
the sccord vime thé impulser switch is advanced from position 1 to position
2 in tho samc circuit zs from position 9 to positica 10, the B cam advanc-
ing the switch. to positiorn 9. .is the switch advarces beyornd posi_tion
2-1/2 in the second reovoiution, thie FP relay rcleascs. The switca is ad-
varced from positior 9 to0.10 in 2 circuit through impulser cam C, to ground ‘
througi the D rel:y normal, the B can advuncing the switch to normal. During
the rotation of the impulser switch from position 9 of thc first revolutior,
to normal after the sccord rovolution is completed, RCI impulses are
sent out % the manual office by commecting battery ard ground to the
tip and ring of tihc fundumental circuit, thirough the contacts of tie
impulser switch cums, for the purposc of operating that combination of
reigys in thoe menual office which will cause the called number to be
displayed at the RCI position. The order in viiich those impulscs arc
sent, 18, statiors, thousands, hundreds, tcrs and units. Four circuit
conditions are established for each digit or letter displiyycd. Each
one of thesc circuit corditione may be such as to send nc impulse, %o
send a heawy nggative impulse, a light -wsitive impulse, or a light
negative impulsc. Fox ezample, t2 dispvlsy station W, the following four
circuit comditioms ave set up in tu¢ <rucr named, (1} while the impulser
swiich advances from positior 9 to positiorn 9-1/2 and open circuit cxists,

(2] while the switch advarces from position 10 to position 10-1/2, a heavy

negative impulse is transmitied in 2 circuit from batiery through the 52.5

ohm resistance, impulser cam T, impulser can Q, terminal 9 o2nd SH-4 brush,

class can §, impulser cam M, the TAN relay normal, the RIS relsgy operated,

inpnisor cams G apd E, the FP relay overated, over the ring side of the

fundomental circuit, back over the tip.side, the FP rolay operated, impulser

cam F, to ground through jmpvlser cam I, (3) vhile the imralser switch ad-

vances from position 1) ¢o position 11-1_,-'2 2o open cireult exists, (4) while

the switch 2dvances frem position 12 to position 12-1/2 = lignt negative ime

pulse is transmitted, from batiery through the 3800 ohm resistance, impulser :
¢z’ G and H, IP relay operated, over the rirg side of the fundamental cir- "
it dack over the ©im side, the FP relay operated, impulser cam P, to ground
turovgh jmpulser cam T. In ease the station is not on 2 party line, the
first and third conditions are open circuits, and the second and fourth

c?nditions czuse l;i.ght negative impulses to be trunsmitted, viiereby tho
dzgitf. Zero 1is dispiayed a® the ECI offiee to irdicate that therc is no party
designation required.

. 74, Circuit corditions are established for transmitting impulses,

through the contacts of the impulser switch cams, for th i

A i s e thousands digit
in positioms 13, 14, 15, =2nd 16, for the hundreds Qigits in positions At
18, 19 and .‘:.‘():7 Tor the ters digits in positicns i, 2, 3, and 4 and for the
-A1gits in position 5, 6, 7, and 8. Tie switc: asdvances from position 6-1,72
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t0 20-1/Z in the sccond revolution wita tne fundumertal circuit open.
\ihile the switcn advarces from position 11 to rosition 12-—1/2 24 heavy
positive impulse is tramsmitted in a cirenit .fvom buttery through the
52.5 ohm rosizt wide, impulser-cwns T and cum s P reluy normal, cut
over tne tip side of the fundamental circuit, buck over the ring side,
tie. ¥ relay rormal, to zground tnrougn' cam I. Tis is to pruvide for
thc operution of & polarized reluy in 2 proposed distant two wire office
seloctor, ir order to adv.unce this selector, (such 2 sclector is not yet
designed) . : - : '

“75. As tne impulser switch is szdvenced from position 13 to position
15 a circuit is closed, ' in winich taoe ADV and ADV-1- relays- operste, throvgh
iupulser cam E, the 'FP rotuy mormal y Glass Cum K;- the CI reldy normal, to
ground thrcugn sernder cam He Thé operation of the ADV relay advances the
district-sclector, followinig whica talkirg selection, resctting rogisters,
and return to normal tike Place as described under:tnese neadings (1.08,
1,09, and 1.10). ’

Zavrlem Relay Goll Tndicutor - Nombers Less Than 10,000 (.7.02)

6. Op a call to a manuzl station viy, ‘tandem RGI, whose number is
less taan 10,000, tae circuit operstos us described in the preceding
par.graph up to the Yoint wiere the display key is operated at the RCI
office, except (1) tuat tne Cu rolay operutes znd tre class switcn is ad-
vanced Lo nosition 5, (or position 16) in z circuit tarough class cum C
ang lead B, t3 the T2-JL btranslater sre. Tae OL relay releises when tha
switch advances from position 4 (or position 15}, {b) that the impulser
switcn is not udvanced from normal until after the display key is operated, -
and (c) the TAK relay overates whenr the CL relay releases, in place of
the D vrelay, cuusing tne overation of the FP ralay. The circuit in
which the TiN relay ororates, is traccd from bastery throvgn its winding,
»1a00 ean: E; Droak comtuct of tae CL relay, 0 gromaé tnrouzhh sender cam H.
Tane TaN relay locks tuill the switch advasces bayoud Hosition 9-1/’2 in a
circuit throvgn Impulssr cuw I, class cam M, $o ground turouga control
cam Us '

%7 ¥hem the 1isplay key is ovorsted, the T3. and Te-~1, znd CI re-
lays release, closing 2 civeult in vhich the imnulser switsh ALVIILCS,

on 9. This circcuit is
traced through impulzer cum G, the ¥P reluy operated, cluss can X, CI
relay rormal, {0 ground througn sender cam H. The imoulser swi‘ch is
advancet with the aid of cam B from position 9 to position 1 and again
from positionr 1 %o positior 9 im tue some sivcuit. The TAN relay ree
leases whon the switch advences boyond position 9-1/2, but the ¥P re=

lay holds =8 dezcribed in ithe preceding pzfageadh ontil the switcha ad-
vances from position 2-1/2 of ine sccond revoluiion. The switch ad-
vances from position @ to positior I in 2 circuit throvga impulser cam
€, Lo ground thyougn the D relay nortal. The release of the FP relay
prevents the alvance of the switch from normal a third time. Baca marual
orfice wnich is tunmdom to tiae originating office is assigned z tandem
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code rumber by means of whica the particular office called is identified

by the tardom operator,
trunk for displaying the
Playing the called number

Inpulses are transmitted over the tardem RCI
tandem code number in addition to those fur dis-
« The order in whichk the impulsecs arc transiitted

is tandem tens, tandem units, stutions, thousands, hundreds, tons and unitse.

78. During the advance of the impulscr switch from position 1 to posi-
tion 4 inclusive, four circuit conditions zarc estiblished for tanden tens,
according to the setting of the 4 register (arc A-5), as required. Toe ime-
pulses for tandem units are transmitted during the advance from position 5
to position 8 irclusive, according to the setting of the B register (are

B-5)« The impulses for s
are transmitted, ircoming
ard serder returns are al

tations, thousands, hundreds, tens ard units digits
advance and talking Sclection, resctting registers,
1 completed as described in the breceding paragraph,

Operation Of The Time Neasure -_.lm_.&laz;mjs.l.rcuis_nn_.RQI._G:-:_lls..‘_(? 03) |

79, The ron-coin +ime measure and alarm circuit functions as described
under "DTime Measure .ind Alarm" (1.12), with the following exceptions. When

the register control switeh enters positicn 6, indicating that the f

ourth

digit of the number has been dialed, thc SKS rolgy operates in a cireuit
from battery through its winding, class cam G, control cam D, strapped ter
minais 6 to 8 irclusive ard LC-4 brush, to grourd cn tho armaturc of the RIS
relay operated. If the time measurc switch has advanced from position 5,
but 120t beyond vosition 11, the Tii relay opcrates in a cireunit through the
SKS reley operated, to ground on the armature of the MS7, relgy normal, thore-

by advarcing thoe time measurc switch to position 12.

The Tii relay rcleascs

wher the switch advances from position 11 if the SKS relay has not by this

time been released. The SKS relay has
advanced to position 9. Ir positior 11 with the SKES rel

cuit is closed from batte
contzcts of the i49-H int

not releascd unless the BC switeh has
% opecrated, 3 cir-
1y through the STP magret, the SKS relay overated,
errupter, strapped terminals 12 to 15 inclusive

and -5 brush, 4he 18 relay operated, to ground through the MI\ arg SL

relsys normal, advancing
makosS and breasks contact,

the switeh one £tep cach time the interrupter
When the switch eptors position 16, time

sufficicnt for the dialing of the stations digit has clapsed.

80. 1In czse the stations digit has beon aialed before the time

measure switch cntors oS

advareing the RC switch to position 9 as described under

Call Irdicator" (7.01}).

wher the time measure swi
%o position 9 in a cireni
2 to 8 irnclusive, through

to grourd thrcugh the Ty anG IBL relays normal.

ition 16, the 37 register is advarccd, thereby
"Dircct Relay

In case the stutiors digit Las not beem dialag
tch enters position 16, the RC switeh is advineed.
t through the RG-2 brush and strapped terminals
terminal 16 and the -5 brusi, IS relgy operated,
In either case tae SKS

relay releases, the time measure circuit contiruecs to furction as described
urder "Time Measure Aind Alarm® (1.12}.

81 The coin sender time measure and alarm circuirn functiors ag dog-

eribed under "Establishing the Comnection” (2

«01) with theo following ex-

ceptiors. fThe S7S rclay operztes as deseribed under "Yime Measure and
Alarm". If the time measure switch has advurced from Dosition 4, but not
beyond position 8, wiacr the SkS rclay operates, a circuit is closcd, ir

’
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5 to 8 inclusive, the SKS rclay operated, to ground through C and ISI-1 re~
lays normal. The operstion of the Mii closcs a circuit through the STP
magnet and the TWI. relay operated, advancing the switch to position 9. The
T\ rolsy releascs when the switch 2dvances from position 8 if the SKS
rclay has not by that time releascd. - The SKS relay has not released, unless
the RC switch has advanced to position 9. In position 9, with thc SES re-
lay opcrated, a circuit is closed from battery through the wirding of the
STP magnet, contacts of the 149-H interrupter, the SXS relay oporated,
strapped torminals 9 to 12 inclusive ard M-5 brush, the Ti relgy normal,
‘ tho US rely Cperated, to groved through the € and MSL~1l relsys normal,

dea-.cing the switch one stop ecach time tho interrupter mnakes and broaks
contact.

' which the Tii relay operates, through tiac 1=3 brush and strupped terminals

82+ VheL the switch centers position 13, timc sufficicnt for the

dial g of the Statjon's digit has clapsed. In Gasc the statiors digit
has been diasled bofsro the time measurc switch cnters position 13, the

RC switch has advanced to positicn 9 as deseribed under "Dircct Relay Call _
Indicator" (7.01)« 1f the stations digit has not been dialed when the time |
measure switch cnters position 1%, the RC switch is advanced to position 9

in a circuit through tiec RC-2 brush ard strapped tcerminals 2 to 8 irclusive,
terminal 13 and the M-5 brush, brosk contuct of the Tl relay, the M5 re-
lgy operated, to ground through the ¢ and JQr-1 rolays normal, :

83. In cither case the SKS relay rcleases when the RC switch advances |
from position 8. With the SXS relay releascd, the tine measure switch '
continues to functior us described under "Establishing tue Comectiom" (2.,01).

© Dircet ind Tandom R.C.I. = Numbers More dhan 9,999 (7,04} _
& 84. On a call to a munual station, via, citier dircet or tandenm RCI,

for a2 number-greater tnan 9999, the sonder furctions as deseribed under
"Zirect Relay Call Irdicator" (7.01) for dircct and as deseribed under
"Tardem Relsy Call Irdicator" (7.02) for tardem opcration, with the follow-

¥ ing cxccptions. For murbers morce than 9,999 the dialing of the fiftn digit
sets the SH registor and advances the RC switeh to position 7. If the station

is in an officc with no party linee, the advance of the SU rogister closcs a

’ circuit from battery through the winding of the OO relzy, strapped terminals
1 to 0 inclusive and SH-2 brush, 0 terminal and H-2 brushk, toerminal 1 ard
T-2 brush, lecad 4, tcrminal and T1-SD brush, the R:i relay normal, tu gromad
on the amature of the RIS relay operuted, operating the OF relay.

85. If the station is in an officc with varty lines, the advange of
the SH register closcs a circuit to ground through the winding of the OT
. relzy, and T1=SD translator terminal and brush, as just deseribod, excopt
that it passes through terminal O and tho B-4 brush, terminal 1 and the
TH~4 brush, and over lead 2. The OT rclay locks tc ground on the armature
‘ of the TS-2 relay operztods The operation of the OT relay in cither
casc closcs a circuit from battery through the wirdings of tho CL relay

ard class switcL R-3 magnet in parallel, class can Dy the OT relyy opere

ated, to ground on the armature of the T€-3 relgy operatad, advaneing the
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class switch one step to position 3, 6, 14, or 17 as the casc may be and : ’
opcrating the CL rolszys The GL relay releascs when the elass switch ade <
vances. The advance of the class switeh closos & circuit in which the
3C switch is advancod from position 7 to position 9. This circuit is
traced from battery 44-% resistarce and wirding of the CN-2 relay in
moltiple break contact of the RO magnet throvgh the RC-2 brush ang
strapped terminals 2 to 8 inclusive, contacts of class cam H, the CL
rclay normal, control cam 0, to ground at the TS-1 relsyy operated. The
advance of the class switch causes impulses for the thousands digits to
be transmitted first on a direcet RC I call, ard to be transmitted
irmodiately following the impulses for tardem terns, on a tardem RCI
call, irstcad of impulses as controlled by the setting of the SH register,
The cireuit conditions necessary for displaying the digit 1, as con-
trolled by the setling of the ™ register, and then established in pogi-
tiors 9, 10, 11, ard 12 of the impulser switch, for tho digit 0, as
controlled by the sctting of the H register, in positions 13, 14, 15,
and 16, for the hurdreds digit, as controllcd by the scetting of the

tens register, ix positions 17, 18, 19, and 20, for the tens digit, as
coatrolled by the scetting of the units register in positions 1, 2, 3,
ard 4, and for the units digit as controlled by the setting of the SH
register, (are SH-5) in positions 8, 6, 7, ard 8, - :

MISCELL ANZOUS (8)

Querfliow Conditions (8.01)

ITistrict Sclector (3.011

86. "ith the sender in position 6 and the cortrol switch in POSi-
tion 3, should tho district sclecator 80 to the overfloy Position during '
tronk hunting, the palsing circuit is OPened vhen tie district ‘advarcos
from the "Selection pevondd position, causing the release of the scuder
L, SIR, ard RIS rcliys. The rcleusc of the SIR reluyy advarces the RC
switch to position 9 as described under "Return to MNormal Abandened Calyw
(1.11), if not already advarcod %0 that position. g the district switcn
continrues to advance to tho overflow position ground is rewoved from the
lead TEST causing the operation of the T-1 rolay avd tho rcleoase of the
R relsy. In position 9 2 circuit is closcd from ground through the 2y
relay norma2l, terminal 9 and AC-2 dbrush, to battery tarough the Re MG
net, advaneing the RC switch to 2081tion O. Y/ith the xe Switch in posi-
tion 0 4 circuit is closed from bhat 'y turough the serder control R-4
magnet, cam §, terminal O ard RC-1 brush, to grovnd through tho SIR rce-
lay normal, advancing the sender control switech to Position 5, g tie
control switch advances fron Dosition 3 to position 5, the rogisters are
reset as deseribed undor #his heading 1.09) . vith 211 registers normal
the RC switch advances to normal causing the serder control switch to
advance to normal as deseribed urder "Return to Normaln (1.20) in pPari-
Zrapn 22. The serder switch is thon advanced to moraal as deseribed
under "Talking Selcetion® {1.08) and »ctura to normil is complctad as
described under “Retwrn ¢ Normal® (1.10),
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0ffice Selector (8.012)

7. Shom'd the office sclector go to overflow during trunk hunting,
on 2 call tc 4 hechaniesnl cffice, reverse battery is comnected to the

furdamental eircuit, whan tho sender switch crtors position 12, "Trunk

Test", The TG ang O ol e operate ard the sernder switch advarces to

Position 14 az dcseribed in p>ragraph 14, except that the currcnt is

in the opposite Jiircetiosn. In position 14 the fundamental circuit is

agzin clesoé through tiie STF and OFL relays, as described in paragraph

4. cxcept that the current flows in the opposite dircction, operating

Doih Jhe STP and OFL yelays. The OFL rclay, operated, locks through its

640J chm wirding, ‘to ground on its arnature through the lower contacts

of gam ¥, Thc operation of the OFL relay closes a circuit in whiech the

L and oV relays operate. The circuit in which the OV relay operatos

& traced £rom battory through its winding, control cam L and sender

cam X, 0 grourd thrcush the CFL rolay oporatc. The OV relay locks to

grotimd thrguzh contvol eanm T, The ¢cperation of the OV relay closes a

holiirz circuit througn ¥ winding of the CI relay, the OV relay opore

atcl; <o growrd through cortrol ecaa To The oporation of the I\ rolay

eenzegus the lead foom she @ counting relay, through the IA relay oper-

ated, ocontigts of cum L, tho STP relay operated, to ground through cam I,

Orcr.ting the O conuting relay. The vperaticn of the IA relay closcs a |
eirauil from battcry through the windirg of the sendor control R-4 magnet, |
can i, can ), thc IV reiay operaztad, 4o ground through the cam H, advanc- '
ing the control switea to pocision 4,

-

88, 7In position ¢ tho ..DV and 1DV-1 relays operate ir a circuis
throvah contrcl cam Q> to the sams grov+ ', and lock through the LV relay
Orovai~d, $0 grovnd taroagh csm T. The cperation ¢f tne AOV reiay, (a)
crcm2 the FR leud, reicasing tas SOP relay znd thus causing the operation
¢f ks BO &ad FO rclays, (D) clcses 3 ciienit thovgh covtrol eam C, ad=
veneing the cousrii swilel %¢.nusition 5, and {C} closes a eircuit from
grouxd on ity lefs armatrre, throvgh soier cam 2, alvarsing the seorder
swit2n o position 15, The ovcration o the .Y rcley onens the SO lead,
roxeasing | the £0 e igy and esusiang the alvenee of the district. Tho ad-
Yaucs 0T ke dictrvict roleases the seuder L rclay. ZLhe raloase of the L
roizy relcases $ne SIR and KIS relayse Uhon tho switeh advarces from
posicion 34, the (FL, I4, Oy BO, &nd FO relays releascese Im position 16
Lo elrenit is clusod from the STP ard CrFL relavs, a8 described undeor "Office
Tect" (L.05] %0 insnre the raleage of the CFL emd ILi relys, With the IA
roligy r2ieased, the scnder 2dvanges to position 16, as deseribod in parze
graph 15,

89, 1In position 16 a circuit is closcd from battery through the dis-
trict L reicy, over the 1024 FT, in which the 87P relay operstes as des-
cribed urder "Tzliring sclection® (108} in paracrarn 20. hen the S9P row
lsy ororates in tuis circuit, it closes a circuit from battery throogh the
windirg of the 3 comnting rclay, lead G, the OV relay oreraied, cortrol cam
N, e TA relsy normal, sender com L, the S?P relay operatou to Zrecund
through ean 1.
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90. Ais the district swiich advances, the STP relay is intermitteontly
short circuited by ground in the district, comeccted to the lead FT, there- -
by causing the alterrnate releasse and operation of the STP relay until the
30 .and Fu re¢lays operatce The operation of the BO relzay opens the furdamental
circvit, roleasing the district L relay, thus stopping the distriet in the
overflow position. The operation from this point on as descrided urndor
"2istrict Sclector" (8.011),

91. Should  the office sclector g0 to overflow on an RCI call, the )
Operatiown is' a just described, cxcept that the operation of the TG and CI. ‘
| relays in positions 12 and 14 shunts “he 40-K resistance, as described under
| "Dircct Relay Call Indicator® ( 7.01), in order to operate the marginal polarized
' relay in the distant two wire office selcctor, if uscd,
|

Incoming Selector (8.015, __

92, Shovld the incoming sclector go to overflow, with the sermdor in

positior 18 ard the control switch in position 4, the furdamental circuit is
| ciosged from baticry and ground in the incoming ecircuit through the STP and
v OFL relsys in the scnder as described for final brush selecdtion in paragraph

17, excopt that the flow of current is in the opposite direction. The OFL
I and ircoming L >clays operate in addition to the STP relgy, advancing tho
: ivcomirg to the awaiting trurk closurc position. (The polarized relzy in

the distant two wire office, if used, alco Operztes in this circuit, zdvanc-

irg the sclector, from the "Sclection boyond" position }. Tho OFL relzy,

operated, locks thrcugh cam X tc gromd. The 1A rclay operztes to the samo

ground. The OV rclsy operates in a eircuit through cam E, control cam L,

sendor cam K, to ground through the make econtact of the OFL relzy. The CF

relay operates, and the OV relay locks in 2 circuit through the OV relay .

operated, to ground through cam T. The Ororation of the 1A relay closes

a circnit in which ths 0 counting reley operates, ss deseribed under "0ffice

Solector" {8.012}. The advance of the ircoming Selector opens tho funda-

mental circuit, releasing the STP relay and causing the operstion of the

B0 and FO relays. fUhe operation of the FO relay cloames z circuit, irn which e

the ADY and .iDV-1 relays oporate, through cont=ol canm 2 the IA and 7o o=

lzys operated, to ground. The cparation of the 1DV-1 rclay /opens the FR
load, and 2dvunces the contrel switch to position 5. The operution of the
ADV relay opens the 5C lesd, rexeasing the SC reley, Causing the advance
of the district sclcctor.

97« The advance of the district sclector releaces the sender L Yo=
lay, causing the rclease of the SiR ~»4 BIS relays. Tic operation of the
ADV=1 relay a=lso advancos the sexder _.itch to position 8, The OFIL, IA,

0, BO, and FO relays release when the switch sdvancos from position 18,

In pogition 8 a ecircuit is closed from battery through tho district L rc-
lay, over lezd FT, in waicn tno STP relzy oporates as described tnder "Talk--
ing selectionv {1.08) s The counting relays sye Operated ard the district
advanced to the overflow position, as deseribed uvrder "Cffice Sclector!

(3-012) . The operation from this point on is as described under "District
Solector” (8.011). ‘
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Preliminary - Pulse. {8,021

94, Should one preliminary pulsc be transmitted over the pulsing ecir-
cuit tefore dizling, duc ©o accidental dialing or any other temporary open
circuit, the i regisfer is advanced to terminal 1, closing a circuit, in
waich the PP rclay operates, from battery, tac R relay normal, 1000 ohm
winding of the PP.rclsy, terminal 1 and A=4 brush, the RA relay normal, to
ground through the RLS rclyy operated. The RC magrnet and the OR-2 relay
hold in:2 circvit through terminal 1 and i-6 brush, the SSE relay normal,
to ground through the RIS relay operated, thus preventing the advance of
the RC switch from normel,. %ith the PP relasy operated, when the L relay
next rekeasesy a circuit is closcd from battery through one winding of the
Or-2 relzy in parzllel with the 58 ohm resistance, 5 ohm winding and make
contret of the PP relay, normal terminal and RC-6 brush, winding of the
RA rolay, the RIS rclay, the L relay normmal, to ground through the T re-
lay operated, oporaving thc RA relay ard thus opening the circuit through
the 3020 ohm winding of the PP relay. The PP relay holds through its 6
ohm winding until tho L relay rcoperatese The Rl relay holds during the
serics of impulses corresponding to tho first digit. The PP relay released,

“when the L relsy operates, after the receipt of the first impulse of the

serics clofing the clircuil thragh the \ register magnet, as described under
"Setting Registers”" (1.02). Tho sccond pulse of the series thon advances
tiie A registor from position 1 to position 2, and from this point on the
cirouit fancticns in the regular mamer. If thore were only one pulse a -
socond time, the relcasc of the RA relay closes a eircuit through the 10CO
orm. winding of the PP rclay, as before described, and ON-2 relay axd BC
magnzt ~emnin enorgized, preventing the advarncs of the RC switch. Inis
oper:isa is ropozted until more thar o - pulse ie roceived.

. Relsase Of The Sender From Permonent Signzl Conditions, (8,0.’_5] .

S5. If the sconder monitoring lamp lighiz to irdicatec a permanent
signa) condition,as dcscribed under "Mime Moassure Snd Alarm" (1.12} for
a noi~clin sender., the vlag of the monitoring operaztor's cord is inscrted
in %ie Yost jack T, cporating the ¥L rolay in a cirecuit from battery on
the siseve of the cord. 7The operation of the JSL roiey disecomreets the
tip ard ring of the line from the sender L relay, 2rd conrocts its none
inczetive winding scross the L relay ©o hold it cperated to Frevent a
Tho.7 lisocmnect. The line is thon comrectad to the tip and ring of the
core c'i:‘cu:?_i;. To release the serder the plug of the cord is inscrted in
and imediately removes from the jack B, orcraving the ©SR relay. fThe
opcrution of whe SSR relgy cleses a lecking clrenit to grourd through the
T rolizy operated, and closcs g cireuit from ground the RIS ani SSK relays
opcerated, ard I torminals of tho Ro=2 brish, to battory throvgh the winc“.-
irg of the EC magnet, advarcing the RC switch to position 2. The ST relay
new cperates and locks as dercritod wilor Uranslation® (1.03)c The
tronslator rotites as deseribed in raragrevin 6 uncil the nunting vrash
finds the terminal on the Tie8 arz, %o which ground the RIS and SSR relays
Operated, is commented, over lead B. Tae i8-1 ani I8-2 rolays overate
ard the tronslaior is stopped, in a position in which the 5S4 ro’]..ag QVeY-
ates. The circuit in vhich *he SSA relay operatos. in traced from ba%tcry
ﬁqrot"zh_ its winding, tcrninal md contact of the ER2-CL we, to ground through
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the 0T relay normal and the TS-2 relay operated. The SSi relay operated
closes a.circuit, in which the CL relay operates, and in which the class ’
switch zdvances to position 10, The TS-1 and TS-2 relays, operated, function
as deseribed under "Translation” (1.03).

96. then the CL relay releuses as the switch advances from position
9, and th¢ RS switch advances from position 2 to position 9, as described
under "Call To Zero Opcrator" (4). The setting of the translator causes
district and office sclections to be made, such that the line is ‘connected
tc a "permenent signal trunk® to the troublo desk. From this point on
the operation of the sender circuit is as described urnder "Call To Zero
Operator"” (4} .  Waen the M relgy releases the TMA -relay operates in a cir-
cuit from battery through its winding, strapped terminals 1 to 21 inclusive
and I=l.brusi, to ground through the M5 reclay normal. The oporation of the
TM1 relsy closes a circuit from battery through the winding and break con-
tact of the stepping mzgnet, the M relay operated, to the same ground
advancing the -time measurc switch to normal. The Mii relgy releases when
the switch advances from vosition 21,

97, For a permancnt signil condition as described under "Establishing
the Connection" (2.01) for a coin serder, the MSL~1 relay overates and
functions as deseribed for the MSL relay in the preceding Puragraph,. ‘In
rcleasing the serder the SSR relay operates and locks and vie KU Switch ade
vences to position 2 as described ueder "Preliminary Pulsc! (8.02), "The
ST reclay operates, translstion is completed, the SS4i relay. cperates,
and the class switch is advances to position 10, all as described in the
preceding paragrapn. The CN relay also operates as described under "Call
To Zero Operator™ (4}, taerchy oreventing the operation of the D=1 and
CT-2 rclays wher the time measure switch advarces to normal. The RC switch
advarces from position 2 %o pPosition 9 as described urder "Call to Zero
Operator" (4). A trmnk at the trouble desk is sclected as described under
"Call to Zioro Operator” (4} « When the ¥S rclay releasces the time measure
switch advances to normal as Gescribed under "Preliminary Pulse! (8.02).

Release Of Strck Scndor [8.04, b

98. 1In casc the sender monitoring lamp lighte to indicate a partial
dialing condition or 3 stuck sender condition, as described under "Pime
Measure ind \larm" (1.12} for a2 non-coin sender, or as described under
"Establishing the Comnectionn (2.01) for 3 coin somder, the plug of the
monitoring operator's cord is inser in the test jack ?, and the WSL
relay overztes as deseribed in paragraph 47. If translation has not boen
completed, the sender is releascd as described in the two Preceding parze
8raphs, but if translation has been complcted, the SS.i relgy doos not

operate. If incoming advance has not boen completed. the scrder eontrol
switen will then be in position 3 or position 4, and when the SSR relay
operates as described vnder "Releasc of the Sender From Permanent Signal
Corndition" in baragr:zoh 47. The D}'/O reley operates in a circuit through
its winding, control cam Y, the S5R relay operated, the SSA relay normal,
to grourd through eontrol cam U, The DNO relay locks to ground on the
armature of the T rclay operatede Tho operation of the Ii/0 rclay short
circuits the wirding of, and thercfore releases, the SC relay, and causcs
the releasc of the district D relay. DRistrict group scloction shouid
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have been gomplet;od':befOre'-i;he-'D.}o}ay'"réi}e_asp_é,",but if:inot .&he..-d-:stnct;_l'-{-
roturns b0 mormal immediately; cansirg thé release of tae L, RIS  axd SIR :-
relay.. -If district group :sclection Has bedn 'gomploted, when the district
D rélay releases, office test, offite sclectitns, frunk test and incoming /
selection tuke pluce a8 described undér "Returz 1o Normal -Abandored Calld) **
(111} &' Imcoming, advunes and Salicing celeetion’ toen take plage as des- . -
cribed under this he.dipg.(1.08)y advercing the district and thercby re- -
leasitg tne L, RIS, wnd SIR roluys. - IF i'm‘ioomin'g_,amja}zc”e fnas glrg.dy been: .
completed whepythg S84 reluy overaes s the! VO rélay ‘does not pperate since'
the cont#ol Switeir is  foen. ik position's avnd, fae. I, RIS, and 8IR relgys - -
will have released wien tupe disirict advsneed’ from, tae Usclection beyondh
positior. - In each.case the voleise of tie SIR relayy advances the RO: switch:
to position ‘9 3s. describod under ‘"Roturn' td"Kormal dbandoned. Calls (1.11),
"kesetting the zmegister" and “rétdrn t6 normal"arc gompleted as deseribed
under thesc hoadings (1.09 und 1.10). The timo”measure switch udv.nges from
position 11 (or 20) to nommal as described under "Preliminary Pulse!

(8.02) in varagrapn 46.

99. on & call from.a coin’ station the oporustion is as deseribed <
tho preecding parsgrupn excopt thut tho assoclated district circuit re~selocts
a2 scuder for thg purmose of- returning the coine If at tais time the ro=- - -
ceiver has boen repluced on tne switchhook, tac coin is returned as descrat'd
under "Cain Colicet =nd Returnh {2.02 );,“1;1" Paragrapa 2%, 11 the recc.ver |
has not been replaged om the -8witchhook and tne subscriber does not Hig) i
another runber tne smder functions® 48 described under "Preliminiry Pulseh
(8+02) in paragraph 46, routing ‘the éél}'tg ,a' trunk in the oermanent sigral |
group, or retuming to nommal as desbrided in tre Ireceding var.gravh.

negister Or Switch off Normal. (8.05)
Legister ©

100, Should any register be moved off rormal, while, the sender is
1dle,—‘thd‘013”—'l'Jzzd,'A.Aoi'\Ivg'Z;;'elxys opérate in series ‘with the .stepping magnet’

of the register whica is of? rmordal, of avseribed uider "Resetting Rogisidrs™
(1.09), sdvarcing thgm,tg mormals: e operution’ of tie ON-1l und ON-2. relays '
overstes the oW foiay. The operatiocn of the OF relay opgerates tie 8B and the
MS relays. The omerition of the SE relay over.tes the M-1 relay, thereby
conrnectiing ground tihrough its 80 oha winding, to the test w@1d, ir order to
maikxe the sender test busy. Woor the rezisters are all returned to normal,
the OF reluy releuses, releasing tae SE and I8 releys. The releasse of the

83 relay rcleases the T relay, Wwerehy removing ground from the test lead.
The releasc of the M3 relay cuuscs tie time measura switcn to return to
~®ormal as described under "Time leassure Jxd AL xm* (L.12) or "Establishing
the Comnection" (2.01) iw puragran: 26 or 26., Snould any one of the sequence
switch, ezeopt the cluss switch, be moved off romul the ON rclay ooerztes
czusing the operztion cf tae 8B, M5, and T-1 reloys us just deseridbed. The
serder conirel switcs advances to position 5 in 2 eclreuit from grovrd on

the armuture md throuvgn the SIR relay normal, RC~1 brusi and temminals 0

and N, cortrcl cum C to babtery tiirougia the windirg of the RC-1 magnet,

und to position 6, in the sume circuit, cxecpt tast it pusses througn

cam B insteud of cum . With the samder cortrol switch in position 6

all the otacr Scquence switches advance to oosition 7 (norma.l) 4S AeSe~

¢ribed under "Seturn To ormal™ (1.10) .
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1.01. On non~coin calls which do not require an officc selector, a
circuit is closed, in position 4 to 10 inclusive of the scnder switch, to
hold the counting relays operated wnile ground from the arnaturc and make
contact of the FO relay advances the scnder switch to position 12, with .
the aid of cam A. The circuit for holding the counting relays operated
is traced from battery through their windings, sender cam R, 1lead 2,
terminal and T1-SKO brush, control cam E, to ground through cam Us hen
the sender switch advunces from position 10, the counting relays rcleasc,
and the eall is completed as described under "Incoming Test" (1.06) &
"Final Sclections" (1.07), "Incoming Advance" (1.08), “"Resctting Registers”
(1.09) and "Return to Normal" (1.10). On coin calls which do not .
require an office sclector, and which do not require tac collection of a
coin (free route), the circuit for holding tho counting rolays overated

passes through lead 3 and the SN relay operated, otacrwise it is as just
described for nonw-coin calls. , ' ‘

jlake Busy. (8,07)

1.02, ‘Men neccessary to work on my of the scnder apparatus, a
plug with its tip and ring strupped is inscrted in the MB Jagk, i8S at the.
monitoring position, operating the MB relay in & eircuit to ground on the
ring spring of thac jack MB. The operation of the 1B relay comects ground

. .t0 the test terminals of the sonder sclector, cuusing the sender to test

busy, and partially closing *ne soender busy lamp, at the alarm board.
Should the motors for driving the scrder switches stop, ground is comccted
to the lead "P “otor Ston Vary Jipaunite operating the iB relay, causing
the sender vo functior ¢ sbere described,

£ Spark Protcoction. G408

1.03s The ¢4-3, T ard G resistagces are for the wurpose of protecting
the apparatus sgainst beating on zccount of tioc low resistance of the .
registor magnets and other apparatus. The 0.5 LF condenscrs arc used in
scrics with the various resistances to oprotect the relay and rogister cone
tacts from cxecssive sparking. :
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