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M~HOD OF OPERATION 
SELECTOR CIRCUIT 

.81'-#~,,-

Incornng· From Toll Key Indicator - Direct Two And· Four Party Somi-Solocti vo -
Ringing :.. Power Driven Machine s-,:vi tching Sys.tern. 

GENERAL DESCRIPTION 

1. ThiG -circuit i~ UG ed ao an incoming trunk circui_t between a toll 
operator in a dist8.1:'t manual offico and subscribers' in mocha..<tJical offices. 
It ,iG selected at its outgoing end, at tho manual office, by a l{Oy indicator 
trunk select-or, and connects with a final selector, c~tablishing connections 
for talking purposes. 

2. _ Tho circuit may bo arra11ged -for direct and two party ringi11g, or 
four party serni"".'~elective ringing. The ringing, after boing started by oper
ating the ringing 1cey in the toll cord circuit, is continued automatic~lly 
under the control of a machine. The toll operator receives. a lamp signal, 
-as an indication that the trunk is cloGed for ringing. ,When the ringing key 
_io operated, the larn_p is extinguished but relights as a supervisory signal 
=vvhen the key is released. When the t-cceiver at tho Galled station is re
moved from tho switchhook the lamp iG extinguished, and when the receiver·_ i_s 
rel)laced on. the swi tc:tihoolt, · the larn1j relights as a diGconnect signal. 

. . . 

3. The circu~t is released when&ver the toll o~erator withdraws the 
plug of the toll cord from the trunk jack regardlos,s of whether or not the 

_called .subscriber_ has replaced the receiver on the swi tchhook.· 

4 • . The circuit is arranged _so that _the toll operator may reri11g the PBX 
o:perator, in which case the ringing is controlled manually, 

5. During the ringing poriod, the toll operator receives a.11 audible 
ringing toi1e. -

6. -The circuit ma:y be arranged for coin collect s4rvioo. 

7. ·The circuit is arranged for routine testing. 

-DETAIL]!) DESCRIPTION 

INCOMING SELECT ED -

8. SWITCH IN POSITION 1. ~Thell a toll key indicator trunk seloator - _ 
selects the outgoing end of this circuit, the L relay ope~ates: over the fu.."1da
mehtal circuit. · CIRCUIT: Battery, inner rlinding of L relay, cam I, cam ·K, 
cam L, "T" compmisating rm.iistance, ti1J side of fundammJtal circuit, thr.o.ug:ti -
steJ?ping and overflow relays in toll koy indicator ~en-der circuit• back· over 
ring side of fundamei1tal circuit, "R'' compensating re_sistance, .earn Tu!, ground. 
The L relay or)erated, advm1ces the switch to poc;i tio11 2. CIRCUIT: Ground, 
L relay operated, - cam D, R magnet, b~ttery. 
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BRUSH SELECTION 

9 Q S~v'ITCH IN POSITION 2. As · the switch adva..,.lC9G from position 1, . the 
L relay locks. C_IRCUIT: Battery. inner winding and make contact of 1 relay. 
to ground, as doscri bed U."1.der para.graJh 8 • As tho switch enters position 
1-3/1, the A commutator is conneoted to the .tip side .of the .fu..TJdarnontal cir
cuit, tr1rough cams K and Lt a.11d as tho switch enters position 2, the UP mag
net operates to ground, through cam D and contacts of the L relay. thus ca.us-
i:!1g the selector to move upward for brush selection.. · 

10. SWITCH IN POSITION 2. As the soleotor. moves upward ill position 2 
carrying the .commutator brushos over the commutator segments, tho A_ segment · 
and brush intormi ttcntly co:mrnct" ground to th~ tip side of tho fundamental 
circuit, successi voly ~hort circuiting tho ote1Jph1g relay in the associated 
sender circuit, thus releasing and pe!'mitting its reoperation, Ulltil the l)ro
per brush has been selected. Vlhe11 sufficient impul~c~ have been se..~t back to 
c;atisfy the sendor,· the.fui1darnental circuit is ope..-ried· in the serider., releasing 
the. L relay. Gro~-rid is connected to the G commutator through conta.cts of cam 
E. The 1 relay relear;ed, OJ:)ons the circuit through the UP magnet, stopping . 
the .n_pward movemm1t of the selector, at.id adva..~ces the switch to po.si t"io:n 3. 
CIRCUlT: Ground, . L relay normal, cam B, earn A, R. magnet, battery. 

TRIP )i!'AGN:BJ.r OPBRA:TED 

lL. SWITCH IN POSITION 3. ·As the swi teh enters p·ositi~>n 3, tho TRIP 
1L:tGif]S:I: { TM) operates to gromid on cam H. 

GR()UP SELECTION 

12. SWITCH IN POSITION 3. As the switch enters position 3, the L relay 
opera.ttJS and advances the switch to· :position 4 . the '-'amo as described 1,md:or 
par·ag:i:·afd·-.i. 8. 

· · 13. SWITCH IN POSITION 4. As the switch advances from position 3 the 
L relay locks 9 as described u11der parag:raph 9. As the sv.,itch ente~s position 
3--3/4, the B comrnutator is connected to the. tip side of the fu:udEJnentai. cir-· 
·cuit through cam L, a,"t}d as the switch e11terD posi ti.011 · 4, the UP magnet oper-

. ates, as described under paragraph 9, cauf::dng the selector to move upward. for· 
· group s eloctJ.on~ · The TD.! mag.not being operated,· tri:f)s the previously £rnlected · 
set of · brushes as the selector mo~.i es up';;ard • . 

14, SWITCH INPOSIT.ION 4tt As the selector moves t1pward for group 
s eJ.ecti on., carrying the corrJmutator brushes ovor the comr!lutator Gogrnen ts 9 · the · 
B t3d£i: irw:1.:t and brush intermittently connoctG groraid to tho tip sido·of the 
f1,;,:;:1damont2J_ cil1 euit 1 succos::;:L-voly r,hc)rt circui t~i:ng tho · s tqppirtg roiay in tho · 
as.:.;o,:-Ji..a·(,ed G Gild Gr circui t 9 thus rr.:loasing and pGrmi tt1::.1g its reoporation •. un-
. ti.1 thu proper group has been s elec't0d.; When r.-;uf'f'icient j_rnp 7ils OG havo been · 
G01-::.t bac1< to satisfy .the sender _for group selection, the fu.:1dsme~1t~J. circuit 
is opened in the Gender, releasing tho L re1ay<t G:rorn:1d h; connected to the 
G co:mm.utator through cam E. The L relay re leas ed 9 in turn reloas es the UP 
mag.r1.etf thm:; stopping the upward movement of the selector, and advance~ the 

r 
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switch to position 5 as described under paragraph 10. 
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15., SVlI~CH IN POSITimI 5. Ar. the switch ontors position 5,, tho::. rc:Jay 
operates th:cough its outer winding, cam J, D relay normal, ground., The L ro~ 
lay Of) eratod 9 adva..11ces the switch to position 6 as described under pa:tagrs:i)h 
8. 

FinST TR1IN"K OF GROUP IDLE 

16. m-✓rTCH IN POSITION 6. If the first trunk of thG group on w]J:~.r~h 

the r,elector is rer:ting is idle, the L relay reJ.eases as the G',Ji tch adv,'.-rnces 
from pN;j_ U.011 5-1/2 9 thereby advancing the switch to position 7 9 as de·-
r:cri bed under :paragraph 10. As the switch enters position 5-1/2,, _ t:ne s loeve 
of the s olector trm1k is made busy to other hunting incoming s eleoto:ts by 

· ground, cam K, 1 relay normal, cam H• sleeve terminal. In pOBJ. ticm.s 6-?;/4 
to 15-1/4, the selected .trunk is held busy by ground through cam HQ 

FIRST TRUNK OF GROUP NOT IDLE 

17 • SVIITCH IN POSITION 6. ·If the first truilk of the group in wh:i ch 
the selector is hunti:ng is bur.;y, the 1 relay lock~ as thG nwlt ch ad1-::JWG~3 fr 
from positiori 5-1/4. CIRCUIT: Battory• inner winding of L roJ.ay, L rals.y 
operated, cam H, S te:rminal, to grou."1d on the sleeve of tho 1'~t~sy tr-c:mk.., . At 
the mvi tch enters 2osi tion 6, the UP magnot operate[, aG dosed.bed 1.:md<=r par
agra:_ph 9, causing the selector to move Ul)Ward for an idle t:ru.nl-r.-> -:!hon an 
idle trunlt is found 9 the circuit through~ the inner winding of _tho 1 T e19.l is 
ope21ed but the 1 relay does not reloaso in1rnediately due to a cir.JuJ.-t being 
closed from -oattery through the outer winding of the L relay, C3ITI S9 to 
ground on the C commutator brush and s ogmen t. Whc..11 the ci:rcni t t}r:·ough the 
C cormm:ttator brush and s8gment. is opened, tho L relay reloasos. Ground h, 
connected to the G commutator through contacts of L rela;y and cam :S_, rrhe L 
relay released, opens the circuit .through the UP magnet»' thereby [;top_pir1g 
the UJ..)Yvard movement of the selector.,. disconnects grc,-m~.d :trom the G GO:nr.n;.ta tor 
and advances the sv1i tch to position 7, as described under :paragrnph IO\) As · 

· the svvi tch ente~s- position 6-3/4, the selector tru:nlc if mado bw:,y by ground 
on cam R. 

"C'' cm.mm·TATOR FUNCTION 

18. · The adjustment of the "C" commutator brush with relation to the 
trlpped sleeve multi:plo brush is such th3.t it does not broak cot1tact with 
the n cn com.l'lutator segment until slightly after the holding eircui t tJ1.~~ough 
the inner v1inding of the L relay is opened by the sloeve brunh J.eaving the 
busy· terminal and maldng contact 71ith tho sleeve terminal _of the idle tJ•unk. 
'11he ·TJP magnet~ therefore 9 r ornatns operated- and the sGlec;to:r cor:ti11ucs to 
travel u11ward u1;1til the brushes are Gar:cied slightly ab07e the ccntor of 
u·.Le trunk t errninals 11 thus al low1hg t:-j_o Jo,-Jk:ing pa-rvl to en tor tho notch cri 
the racl:C attached to the bru::;h supf)m:·t rodrc- At this Ur:10 the ho1di:ng cir-
0125. t ·through the outer winding of tho . 1 rolay is openod at the "0 1

' ccm
:mutator, roleai,l1ig the relay-11 The selo(~tor them dro;>s into plac.o, thus 
c en.- t ering the brushes or-: the tru:.i:ik te:tminals. Du..r ing trunk hunting, in po
sition 6, the · commutator feed ground is supplied through cam E under co~trol · 
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of the L T.: .. lay. 'l'his is to prevent the rooperation of tho L rela:v by tho 
clo,:;·u.r J vf 3. circuit between the C commutator brush and segment on · the ov cr
"vLcmv of t ~" U s o1octor, ·or as it drops in to place. 

19. SWI TCH IN POSITION 7. As the switch enters position 7, the L re
lay op erat es. CIRCUI~: ·Battery, inner wil'iding of L relay, cam I, cam H, 
ground. Th e L relay operated, adva.."lces tho switch to position 8 as do
scri bed und er paragraph 8, 

_S :2;LECTION iri::XOND 

20. SVlITCR IN POSITION 8. As the t>vv·itch advances from position 7 the 
L relay loclrn. CIRCUIT: Battery, inner winding of L relay, L relay oper
ated, cam G, R terminal, to ground in tho final circuit. As the switch 
enters poGition 8 1 the ti~ side of the fundamental circuit is closed through 
to tho final, operati11g the. final lino relay. After the final circuit sat
isfies the sender for final brush, final tons, and final units selection , 
the final switch advances, opening the holding circuit through the L rolay9 
which releases. The L relay released, advances tho owi'tch to po:;.;ition 99 .as 
de~cribcd u11der paragraph 10. 

SENDER .ADVANCE · 
., 

21. SWITCH IN POSITION 9 •. ~ith tho Switch in ~osition 9, the L relay 
awaits the closure of the fundamental circuit in tho oender • . Whon this is 
ma.do, the L relay o:porates. CIRCUIT: Battery, inner winding of L relay, 
cam I, "R" coxpponsati11g resistance, ring side of fundamental circuit, through 
the stepping and overflov.i relays in tho Gonder, back over the tip side of the 
fu.."ldamenta.l circuit, ttT 1t com.J e.11sa ting resistance, cam L, cam Kt ground o Tho . 
L relay operated, advances tho switch to ~osi tion 10, as described ur1.d 01· par
agraph 8. The A cam· adva."lces the switch to position 11, The· rov ert;od batt ery 
and ground remains on the fundamental circuit during positions 9 snd 10 to 
irnrnre the 02eration of ihe polarized overflm~,. relay in the sender c:i.rcuit. 
A.s the switch advances from position 10, . the L relay releases. 

TRTIN.K CLOSURE - TOLL CORD IN J.A.CK 

22 • . SWITCH !W POSITION lle If the plug of a toll . cor(t 1s ~i.l:.~rted : n 
the trunk jack at the outgoing end of this circui t 9 before the t rJL l lrny in
dicator sender has com.:.Jleted itG selections, trunlt closure fa made as fol
lows. After the· sender circuit has com1,loted its selectim1s, th o tip aiid· 
ring of the trunk is closed through tho ton cord, o_::)orating th e ,\ reJ.ay, 
CIRCUI·T: Ground "R1

' rosis ta11ce, S-1 reL:1.y :1:1'Jr:r.02.l;, out er v1i ndlDgs of the- DP 
a:n d A relays, re}:)eating coi 1, cam 1 9 Up of t~_,u:r.1k ,, . through a ,Jl .. i dgod rel ay 
and retardation coil in toll cord circu:i. t, r iL,g c f trlX~'1Jt 0 cam I\I , re.9eati:'lg 
cotl, inner windings of A and DP relays, -1 re l ay n c:rn12.l~ ·inn :roG :l. stmrn e, to 
battery. 

23. SWITCH IN POSIT.ION 11. •rho A r e] a y r:,_C>C:C:.L-G~, 9 ~·.t ~his time since 
ito ·1ivindi11gs are connected in series aiding ., ·;Jut tb 1J UP :r: olay do es not, as 
its wi11d~11gs are connected differcmtly. Tbo supervl G01·y relay in the toll 
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cord circuit also operated in the above circuit, lighting the supor-.ri s ory 
1arn_p9 thor c➔by indicating that ringing may .be started. The A relay operated, 
O_JG:catus the D relay·. CIRCUIT: .A rGla~r operated, S-1 :relay 11orm2l, winding 
of D relay 18 AE rosfrtancu batte:ry. Tho D rola;:,'" O:i)oratod, oporatus tho L 
rulay. CLWUIT: Ground, D relay ovorated cam J, outer winding of L relay, 
battery. '];ho L r8lay operat6a, advances tho switch to ·position 12, as do
scribod under paragraph 8. The A cam advances tho Sivi tch to position 13. 

TRD11K CLO SUR!: - HOLDING CORD IN JACK. 

24. SWITCH IN POSITION 11. If the ijlug of a holding cord ic inserted 
in the trunk jack at the outgoing end of this circuit . before tho toll key 
indicator t-rn.1der has com1Jletod selections, trunk clocure is made as follo-;.7s. 
AftGr tho ,;ender circuit has com_pletod itc selections, tho outgobg end of 
thiG circuit functions, comwcting the tip and ring of the trunlr thrm.::.gh to 
the holding cord circuit, thereby Of orating the A relay. This circu.i t is 
tho same as described under paragraph 22, e~ce_pt ttat closure is made through 
the holdbg cord circuit ills toad of the toll cord circuit. In this case 
however, the lighting . of tho su~ervisory lam1J i11 the holdi!1g cord circ:u.:i. t is 
not a ringing signal. ~he holding cord is then withdra,vn from and a ton 
cord is i11s_erted in the outgoing trunl{ jack. A timing cireui t at the out-

. goiLg end . chert ·circuit,, the lino temporarily to prevent disconnection wh:i le 
· trE:tI1sferring the cords. If the A relay is momentarily released in transfor
ring from the holding circuit to the timing circuit or from tho timiDg cir
cuit to the. toll cord, the D relay being ~low in releasing romaim, operated. 
When tho trunlt closure circuit io agail1 closed, tho A rolay reoporat0s, re
closing the locldng circuit r"or tr.i.e D rulay. 

25. SvVITCH IN POSITION 11, The A, D and L relays operate, the DP re
lay does not oi)erate and the switch is advanced to .JOsition 13, as d0scribed 
undqr paragra_ph 23 • 

RINGING FOUR Pii..RTY 

26, · SWITCH IN POSITION 13 or 15. The switch has t·~\10 ringbg podtions, 
.namely 13 and 15. In position 13, ono ring intc:truptod ringing current is 
connected to the ring brush of tho ~- oJ.octor ~ and In .f)Osi tion 15, two ring in- · 
terru1Jted ringing current is co1moctud to, the ri1lg brush of the selector. 
Stations . having Olle ring are a~signed numberG ·\vhichar~ached through final 
trui1l-cs terinina ting in either groups O o~ 2 on · the i11coming fr~ Stations 
which have tvvo rhlgs aro a~signeci numb ors· which are r cached through final 
tru:nlts term.in_ating in either groups 1 or 3 011 a..11 incoming framo. The ring
ing of stations on the tip side of tho line is cared for by a cros~ con!lcct
ing and reversing scheme at the di::;tributing frame. , ThtJ t.rNi~ch stops i11 J?O
si tion 13 vvhen the t-eloctor is on a final tru11l{ so located that tho circuit 
through ·tho P commutator brudh and segment iG opoh, but advanced . to_ pooi tion 
l5 wl'w11 th<: seledtor ie,; on a trunk so locatod that tho circuit thr<)'.Ugh the 

;p commutator is elosed.-, 

._ 
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GEOUPS . 0 AND 2. 

27 • _Q_l J1.CR IN :POSITIONS13 OR 15. ·when tho rlnging key in tho toll c ord 
circuit iG op erated, tho R-2 relay operatoo 011 ringing current through cmns 
L and M, in turn operating the S-.1 and RC-l relays. The S-1 relay operates. 
CIRCUIT: Ground. L r clay normal, R-2 relay· operated, out er ·Ninding of S;i- 1 
relay, battery. The S-1 relay operated, releases the A relay, and discon
nects. battery and ground from the tii,> and ring of the trunk circuit, ex
tinguishing the toll cord r;uperviGory lamp. The RC-l relay, (a) -locks under 
control of the Rl relay, ( b). Ghor t circuits windings · of the 7-8 a..~d B-R of 
the repeating coil, :preventing a false ring when code ringi.ng is used, (c) 

· · O:.JGrate~ the pu· rolay. CIRCUIT: Ground, RC-1 relay operated, R-1 relay nor .. 
rnal, RC-1 relay o:,9orated, X wiring, RC relay normal, cam c, outer ·1✓inding of 

· S.-1 relay, battery. Tho A relay released closes a circuit holdbg the D re
lay. The D relay ·is slow in releaGing, 1)revont its release, whon tho hold"ing 
·circuit io tram;ferred from tho make .to broak con tact of the A relay. The 
I'U rolay operated, locks under co11trol of the R relay, a...~d o1Jera~en the Rl 
relay. CIRCUIT: Battery vvi'!1ding of tho R-1 relay ground, PU relay operated. 

· Tho El relay ·operated opens a locking circuit, refoaGing the RC-1 rulay, con-
. nectG ground to th~ ti_p Of thu li!1e and connects ringing currt.mt to the rbg 
side of the lino. \Tnm th0 ringing key is roleatiod in the toll cord circuit,·· 
tho R2 rulay r0l0ases in turn releasing tho S-1 r~lay • . Tho S-1 relay rG- . 
le_ased, ( a) oporatus tho A relay, ( b) connectG batto:t"y and , ground to th0 tip 
and ring- of trunk circuit, lighting the toll cord: su_porvisory lamp.: Tho A 
r8lay O.fH~rated trane::fers the holding circuit for tho D rel_ay. CIRCUIT; . 

. ll;adR-1, cam Q,,· winding of R r·olay, PU rday oporated, R-l relay operatod, 
.oam G, over the :ring sido of tho final and callod lino, sub-G~t ground, The 
R relay is slow acting and docs not op~ratc until the receiver is rurioved · 
·from tho switchhook at tho called station. 

· GROUPS 1 OR 3. · · 

28. SVIITCH IN POSITION 12. As·u;e snitch enters poc.;ition 12, with the 
sele·ctor on a trur.Jt in either group. 1 or 3• the L relay re-operatGDa · CIRCUIT: 

. Battery, outer winding of 1 relay, cam o, .P _commutator brush and segment, 
· ground. The 1 relay _operated,· reloa.sc~ the S-1 relay. 1rho 1 relay opo'r

ated, ·advances the switch to positio11 14, · as described under iJaragra:ph s. 
The A earn advances the swit·ch to oosi tion 15. As the switch adv anGc:s from · 

·. :position 13-:1/4, the L relay rcle;,t>es. The L relay releaSed, 0J>c::atcs ·, the 
S-1 relay, _ which function as described under paragraph 27., As tl-iG Gvv :l tch 
·.enters position 15, the RC-1 relay o_perates, as described under :paragraph 27. 

29. SWiTCH IN- POSITION 15. Under . thfo condi tion 9 tho PU relay awaits 
·its grOi.l.."'ld through a pickup intorrupt c~ra \Jhon the i:.1torruptcr :cont3:r.}t. 
clooes, the PU relay o:perateo, CIRCUIT: Battm-y 0 win:tb g s.nd- br Gak con•'. 
tact of PU relay, :ac ... 1 rolay -.operated.9 . cam P 9 interi~upt 0r ·contac t 9 r·esis
tan·ce 1arnp, -grbU11d •. The PU rola:? . 100:ic~,· a11d :operatos R-··1 rolayt . described 
under 'iiaratraph ·27 • . < The ; R-1 rela;y operated, cv:t1!1e c; ts the tip and ring o~ 

· the _-trirrik through for ringhi"g and releaic~ the RC-i arid S-1 relays. . 

j 
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30. SWITCH IN POSITION 151 \V1 th tho i.wl \eh 1n position 15, ringing cur-
nn t fo r the two boll code is connected to tho line. CIRCUIT: R-2 load, 
~c.r.a -=l ., ·wh:.dj_ng of R relay, PU relay opc:rated, R-l relay operated, cam G, rbg-
h\?; o.f fi lial a;1d called subGcriber'B line, sub-set, ground. · 

j _:_1J)IBL.~~ RINGING SIGNAL 

31. During the riuging period, part of the ringing current passes 
through the .02 ]IF co11densor, windings 7, 8, and 8R of repeating the coi 1, 
inner ~vinding of S relay, battery, thus i11ducing an audible ringing in wind
i:ngr., 1, 2, 5 and 6 of the repeating coil tO:tle which i~ tra"tJsrni tted back to 
the toll o~erator. 

RINGING - DIRIDT .AND TWO PARTY 

· 32. Under thi5 class of ringing, the RC-1 relay a."'ld "X" wiring aro 
omitted, a.11d nyu vviring 1G ~rovidod_• 

· 33. SWITCH IM POSITION 13. \Vhen the toll operator operates the ring• 
ing key, the R-2 relay operates, as de~oribed under paragraph 27 in turn oper
ating the PU relay. CIRCUIT: Battery, winding of PU relay, PU rolay normal, 
"Y" wiririg, RC relay normal, cam O, R-2 relay oporated, L relay tiormal, 
ground. The S-l relay also operates through its outer winding, R-2 relay 
operated, L relay normal, ground. The S-l relay operated, disconnects bat
tery and ground from the windings of the DP and A relays. The D_relay is 
now held operated, through the make contact of the S-1 relay, and break con
tact of the .A relay. When the ringing 1cey is released, the R-2 relay re
leases _in turn releasing the S-l relay, j.rhe S-1 relay released, connects 
battery and ground to the windings of the ·DP a11d A relay, operating the A re
lay and relighting the supervisory lamp in the toll cord circuit. The D relay 
is now held operated through the break contact of tho s-1 relay and make 
contact of the A relay. 

34. SWITCH IN POSITION 13. The PU relay o~erated, locks through its . 
make contact, R a11d L relays_ normal. ground; and opcrateG the _R-1 re l ay, 
The R-1 relay operated, connects ringing currc11t to the line. CIRCUIT: 
Ringing current, "Y" wiring, winding of R relay, ?U and R-1 relays operated, 

) cam G, ring brush. 
J 

j 

CALLED SUBSCRIBER ANSWERS · 

35. SWITCH IN POSITIO~ 13. When tho receiver at the called t;tation is 
removed from the switchhook, the ringing circuit is closed back over the tip_ 
of the line, cam F, R-1 relay operated, ground, thus hlcreasing the current 
through the winding of .the R relay which operates during the· 48 volt PGriod of 
of the . ringing cycle. The R relay operated, releaseo the PU relay, ~Nhi ch in 
turn releases the R-l r ·elay. The R relay is not nec essarily slow ac t ing. 
but deoigned to be less resg·onsive to alternating tha11 direct current. 

36, SWITCH IN POSITION 13. The R-1 relay released, (a) short circuits 
the .02 !!F condo...11ser, (bl releases the R relay. a:nd (c) connects the ti}.) and 
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ring of t h o line, tl').r_ough to tho s. relay, which operatcG. CIRCUIT: Battery , 
i lEWr 1..i mli ng of ? relay, . wi11di11gs of ropoatirig coil, R-l relay normal, c a:-n C, 
ovor the ri11g [;ido of tho fi11t;il and called subt;cribor•s loo:p, [;Ub-[,et, b r1c ·1r 
o--ru· t }jo ti i_J [ddo of tho called subscriber's loop and ·final, cam F, ·iii~1 di :1~; 
of r e_f!oati:'.Jg coil, outer ·.vindi11g of S relay~ ground. The S relay O:f) e:;.- a ted , in 
tur n o:;.•ora.t es t h e S-1 relay through -its i11ner-··~1indi11g and the ·Re rolay thro ugh 
cam :N" 

3rl i SWITCH IN POSITION · 13 • . Tho S-l rolay opora.tod, disconTiects · battery 
m1d ground frorn tho wbdingo of t:t.i.O DP a-rid A relays, theroby roloasii1g- the A 
relay, and oxtinguishing tho suporvi~ory lanp in the toll cord circui_t, as a.'tJ. 

hldicati on that the called subscriber has a11svv· ercd. · The D relay is noviT held 
operated through the make contact of tho S-1 relay, and br9ak contact of the 
A relay. 

CALL!fil SUBSCRIBER DISCON,b11lJTS FIRS~ 

5_8. ·_ If the rocoiver at the called station is replaced on the switchhpok 
b~fore the :plug of the toll cord i::; wi thdrmvn from the outgoing tr1:1nk jack, 
:the ci_r.cui t disconnects as follows. _ 

_ 39 • .. The S .rel.ay rcleaseo, in turn releasing the s-1 a11d RC rolays. The 
S•l relay released• connects battery and ground to the windings of , t~H3 DP aild 
.A relays, operating -tho A relay, and lighting tho rear supervisory iamp ill the 
toll cord circuit, as a ciisconnoct signal. Grou."1d thr.ough the make contact of 
the A relay and break contact of the S-1 relay, holds tho D rel~Y operated~ 
The RC relay released, closes tho circuit to operate the RC-1 relay fo! re
ringing purposes, as described under :J}aragraph 53 and 54. 

40. When the :plug of the toll cord is wi t;hdrawn from the o:utgoii1g · t:ru11k 
jack, a timing circuit in tho outgoi11g end of the circuit functions, connect
ing ground and battery through windings or· a relay to the tip - and ring of _the 
trunlr.. The A relay may or may not release in the circuit, dependi ng up on the -
difference in the -central office battery voltage,' .and earth potenti a l. 

41. · ·The operate . requirement of the DP relay 0"'1erlaps t:ri·e release ,re
quir ement of the A relay and in any case where the current flowing is suf
ficient to hold tho .A. relay operated, the DP rela y will operate. 

42. SWITCH IN POSITION 4f13 or #15. Assume the conditions are [, t1ch that 
A and DP rela;>7s opera to. Tho circuit th(:-n func ti.ons as fo llows I) ·The 'DP re~ 
lay operated, short . circuits the winding of the D relay ·whi ch r ol Ga[;Q'f;, oper
at ing tho L relay through i tG Out or Finding a-rid ca'":1 J, The L rola }T op o:ra tod, 
adva't'Jcos tho G'i..-i t~h t .o positions °l:l:, 16 and 17, at- doscri o 'Bd u:n dor :pa1·agr 3:ph 

· 8. · Tho A earn advances the switch to :position 15~ 

43. _ SWITCH IN POSITION 17. In position 17, the L r olay reop erates 
tr.trough cam I . to grom1d on tho mrurn contact of the A relay.. The L re1ay oper
ated, advances the switch to positio11 18, as deocribed ·und er paragraph 8. · 
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--:14. S\7I'I'CH rn POSITION l'l. As the switch cntorc; po~ition 17, the S-1 
relay operates, CIRCUIT: Battery, outor windi!lg of S-1 relay, cam C, ground~ 
T~o S-1 relay oporatod, dit.con11oct$ tho battery and grou.11d from tho tip and 
ring of tho - trfu1k, releasing tho DP relay. \Toon th-~ S-1 relay o1)Grates the 
.B relay in the trunk circuit (not sho;;m) operate::;. CIRCUIT: BatterJr, one 
wiuding of relay (b) in the trunk circ~it, tip of trunk, cam L 2-1 v.:inding of 
repeating coil, outer vv-i11di11gs of A a;.1d DP relays, S-1 relay operated, "X'' 
wiring RC-1 and R-1 rolays normal, inner wi11ding of DP and A relays, 6-5 ,:;ind
ing of rc1,)ea ting coil, cam ],I, ring or' trm1k, other ·.vinding of B relay in the 
trunk circuit gro_,und. ao tho switch adv anc eo from 1Jos i tio11 17, the L, S-1 a21d 
A relays, and the B r0lay in the trunlt circuit rel8ase. 

45. SWITCH IM POSITION 18. As the switch enters posi tio11 18, the :DOWN 
TL1ag11ct o:perates to ground on cam E, returning the selector to 11or1:1al. v7hen 
the selector reaches normal; the ''Y" commutator brush and segment advances 
the switch to normal • 

. 
11:6. S\7ITCH HJ POSITION 13 OR 15. If the conditions are GUCh that thu 

A relay releases and the DP relay remains normal, the circuit ftmctions as 
follows. The A relay released. roloasos tho D relay, which operates the L 
relay through its outer winding, cam J, D relay norr;.al, grou.11d. Tho L rulay 
operated, functions as det;cri bed in paragravh .-1-2. "'.;.s the switch advances 
from position 16, the L relay rolea~es. 

47. SWITCH IN POSITION 17. A~ the switch mters position 17, the S-1 
relay o_perates through its outer winding, cam c, ground. Fror.1 this point tho 
circuit fu11ctiono in a sirni lar manner to that desc:rib ed under :paragra.Jhn 4-:1 
to 45 inclusive. 

TOLL OPERATOR Discomr~CTS FIRST 

48. SVi!TCH IN POSITION 13 or 15. If the :£)lug of the toll cord should be 
wi thdrai:vm from the outgoing trunk jack before the receiver at the called sta
tion is replaced on the mvi tchhook, tho circuit functions as follovw" Whon 
the p lug of the toll cord is wi thdra·wn from the outgoing trun_'k: jack9 the tim
ing circuit i11 tho outgoing end of this circuit functions, thereby trsns fer
ring the tru11lt closure circuit for the A relay from the toll cord circui t to 
the wil1di.ngs of the B relay il1 tho trunlt c-ircui t. CIHCUfi: ~ Ba t t er;r 9 (24, volts) 

· over ti:p of trunk, cam L, 2-1 winding of r ei:.) eating coil 9 out er wit1d frgr:. of' A 
. a..i-id DP relays, S-1 relay o:perate_d., "X't wiring, RC-1 and H·~1 r e J. s.ys n orrn?,J., 
X wiring, inner \vindings of TIP and ii. relays, 6-5 winding,, of repeating coil, 
cam u, ring of trtmk, to ground. 

<t9. The b. relay a"1d the relay i:n the trunk circuit, op er8,te,. The DP re
lay does not o:Qerate since its windings are connected d :l :f f m'.'cm t i a.1ly. The A 
reiay operated, Oi)ens tho locking circuit through - the D relay which releases 
and loclrn the S-l relay. 

50. SWITCH IN POSITION 13 OR 15. \lhen tho D relay release::;, the L -relay 
operat(is through its outer winding, cam J, D r -0lay normal, grou.."'1d. The L re
lay operated, adva..i-ices the switch to poDi tion 17, as described under paragrap,h 
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42, - As _th~ . switch adv~_co:.; . to position 16., tlle_ L ':r.1eJ;~ rel_eaifes •. 
: "I, . . · .·.... ~ . •• . :--:: ~ 

51. SWITCH Il'l POSITION i7. - Ili pou.itiQn . .17:, ·the .A r-0lay opc:rat_cs, the 
L r Glay through ito tri11er winding, .-Cam I, A r..elay operated, ground• ~ Th o L · 
relay operated, · adva11ces · tho switch to position. 18 .• - as ~ae~cr-ibcd under, f sr .,·~.:. 
graph 8., As the _ switch adva11cea fr~n;1 -positi01:i -- i?, _'the L,. A, · S-1 and D relJ.; t
rclease~ · 

•. · ~ , . 

52. SWITCH IN ·POSITION 18. ~he ci.r.cuit is. restored t ·o normal as du- ·_ 
-~!1rih,ed tuld,~r-_p_a:ragraph 45, ,· 

lIB\RING . 

- . \ '53. SWITCH IN POSITION 13 or· 15. Th-0 circuit is ·arranged so t-haf a . _ 
toll\o:perator may re-ring a P.B,X. opurator • . Unctor this cori-ditioii the circuit 
funct\'ons as follows. As~umed the switch is in position 13. · The s~--S-1, RC, 
and D ·~elay::; are operated. \7hen the toll operator operates the ringing key, 
the R-2\ relay Oi)erates as: described und.or paragraph _ 27,- thereby operating _the 
:R-1· !Olay.~ : CIRCUI,T_: '. Bat.t_e~y., ·winding of R-1 relay~ RC relay o:pe~a,ted; Ca!!l_ -
C, R-? ;elay, operated, L ~_elay normal, · grou11d. . The· R-1 relay operated re- _· 
leases th.~ ~S ~elay. _ The s~1 relay, however .• remaint operated ~ through i~s ·. 
out'er winding, R-2 relay operated, · L relay normal, · grou1id • . · Tho -R-..:.1 relay ·. _ 
o-perated, holds the ·Re r -olay. CIRCUIT: Battery, winding of RC r-elay, · R-1 -
t-elay operated, PU relay normal, · ground. The .ac relay io slow in reJ.eastng, 
so that it will remain operated, while its :c_irc~it is being trm1sferred · from 
,the make co~t_act of tn~ S rela.y to the make contact -of the. R·H relay, : The -
R-1 relay operat.ed, . also _remov-es the short: circuit ,: from the .02 MF condenser, 
and connects alternating ringing current to the ring t;ide of the - line - and 
ground to the tip side. CIRCUIT: Ringing · current. 6-B resistance 13.\7!.P ~ PU 
relay normal, it-l relay operated, cam G, ring side· of the . line; Ground:- -R~l 
relay operated, cam F, tip side of line. 

54. When the ringi11g key, is :reloased, · the R-2 and ·R-1 relays release; -_ -
a.nq, the s relays r _ei ease and th_e-s·. r-0lay reopera tos, The s r eJ.ay oporE1-t ed; 
operatea~ ~he $-1. .re~ay, and closes _ t,ho holding circuit for the slow : releaB e · 

· RC relay. · .- ' 

L' • 

OVERFLOW 

· 55. __ SWITCH rn I>OSITION 6. Shoul~·--all tbe trrmk? in a .gt cn~p be busyf · 
the selector while tru:;ik htm.ting in j)OGi tion 6 ,1 as · dG,sGr-lbed m1der paragraph · 

· 16 or 17, continues Ul)Wa.rd und~r control of tbe cporat_ed _ L relay~ a11d the UP 
magnet •. until the overflow .. terminals at the top -of the group a.re reached. 
AG the sleeve o_f the overflowterrnin.als iG op Gii 1 . t }1n - JJ:t· .s-L-w roleates ·~- aa ... 
vancing the -switch to position 7, as d.t_;r.cdt od :µ11 tlol" p ,w 2graph 10. . 

56, SYHTCH Ui'POSITION 7~ In poc ~t.t .lon 7<; th o Lrelay o:p:erates and ad• . 
vane es the switch . to position 8, as dct, cx·ibc·J ui1.d0r _paragraph 19. 

\ . / 

\ / 
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57. S\7ITCH nr POSITION a. Ju; the t.iWltch advances from potdtion 7, the 
L relay rel ea~:os , since there is no locking circuit a final not having bem1 
selucted. ·The L r ola::.r released, advances the s ·~v1itch to position 9, at:. de
c cr i bt3d ·Lin de:- paragraph 10. 

58. SWB:CH IN POSITI OM 9. With the t;wi tch i:r1 pos i ti 011 9, the L relay 
Oi-Jerates, advai1cing the switch to positiOl'l 11, a(; dGr;cribed under paragra,_.)h 21. 

59 • SWITCH IN POSITION 11. l!1 poGi tio11 11, tru11lr cloBure is made as 
described under paragraph 22 or 2J:, 01,)Grati11g · the A :tolay. The A rela~r oper
ated, 01_,era teG the D relay, v1hich in turn opur_ates the 1 relay. Tho L relay 
oper at ed, adil rmces tho switch to position 13, with -the aid of cam A. as - de
scr ibed under paragra11h 23. As the ~wi_tch advances from position . 11. the L 
_relay releases. -

60 • SWITCH IN POS°!TION 13 • . \:fith the switch ill. position 13, the Z com
muta_tor brush a!1d segment adv.ances the iJwitch to f)Osi tion ·16. 

61. SWITCH HI POSITION 16. As the switch 011ters position 16, tho S-1 
relay operates. CIRCUIT: Battery, imrnr winding of S-1 relay, cam N, inter
rupter contact, ground. 'J:he S-1 relay _operates m-id releases under control of 
the il1terru2 ter, alteri1ately disc-on:n~cting from and connecting battery a.-rid 
grou...'ld to the tii) and rii1g of the trunk, thereby causing the toll supervisory 
lam:,;; · to flash as an overflow signal. \I.hen the toll o:perator withdraws the plug 
of the toll cord, the circuit functions as described under paragraph -10 to 
52 inclusive. 

TELL TALE 

62. SWITCH IN POSITION 2 OR 14. Should the UP magnet fail to release 
during ~ 0lectio110 in _positions 2 or -±, the selector will continue upward un
til the X cor!h'Tiutator brush malrns contact -,,=vi th the X commutator segment at .the 

- to2 of the bank. 

63. SWITCH IN POSITION 2 OR 4. When the X commutator brush ma1rns con
tact with the commutator segm.G!1t, with the switch in position 2 or 11. and the 
L relay and UP magnet fail to rolea~;o, the switch is adva.'l'Jced to position -9. 
CIRCUIT: Battery, R magnet, cam B, X corr,mutator brush and segment, ground. 

64.- SWITCH IN POSITION 9. _In the 1:10Gi tion 9, the L relay operates as 
descri-bod u..-i-ider :paragraph 21, adva.ncin,; the . switch to pos Hion 11 . The re
verse battery and ground diGmissing the s vnder. As the s wi t ci1 advances from 
position 10, the 1 relay reloase6 ~ 

65. SWITCH IN PSSITION 11. -~s the mvi tch enters p O[d t i on 11, t:he L re
lay Oflerates as described m1der paragra;ph 22 or 2-:; , ru1d ;.:i.dvs:J,:: cs t he switch, 
vfith tho aid of cam A, to _position 13, as describud mJ.der p a:cagra9h 23. As 
the switch adva:nc es from 1)os i ti on 11, the L relay releas es. 
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66. .Q7J1~11:CH IN POSITION 13. The switch is now advanced to position 16, 
by the X. c0:n1rdator brush and segment• through cam B. 

67. SWI'J~CB IN POSITION 16, The circuit novi functions as described -.__;_:n
der paragraph 61~ 

68. \ih(m "3I" wiring is U{;ed, the coin collect feature is :provid ed" I1~ 
this case, ko:ys are provided in the full mechan).cal office by mGa1rn of v,hich 
curr on t · for r os toring or collec tilig may be 13 Gn t out through thu :fi11 al s G'J. sc:o::;or 
to . the subt;criber'G f3tation. The keyt, are operated, aG required over an order 
wire hy the toll operator. 

I 
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TR:8 READJUST REQUIRll!EN'fS SHOW-filr BELOW AR~ FOR l!AIN-TENPJJCE US }~ ONI.Y ,, 

lH-AK 
(R) 

OPERATE NOlJ-OF~TE 

MECHANICAL REQUIRE\~ENTS 

( a) The flutter spring ohall be adjusted so 

RELEASE 

it will lie approximately half way between 
the back contact and the armature, when the 
armature is in t~e operated ~osition. . -

(b) Thero sho'Qrld be a clearanc'c o·f .034 between 
the back contact and tho flutter spring when 
tho flutter spring is pressed flat against the 
armature and tho armature is in the operated 
position. 

EL~TRI CAL ROO,UIRa!:BNTS · 

Special requirements to insure A.C. Operation. 
Test with "Testing Te::.,t with "Testing 
Circuit" i11 offices Circuit" i:!.1 offices 
in v,hich a testing in which a testing 
circuit is fur-, circuit is fur-
nished or by con- nishcd or by con-
no-:; t ing 550 ohms necting 550 ohmo 
.:t lJ~ non,-inductive .:t 1% 11011-inductivo 
re~:i ..:, t m1ce in so
ties wi th the re
lay dur ing ringing 
period o 

rer.i~taDce in se
ries with the re
lay driring ring
ing p ol'iod. 

Readj •• 036 amp. aeadj •• 03-1- amp. 

NOTE: fl. 

NOTE: 4#2. 

The above "Test" reslnta11ces are 
based on a ring.lug macnir1 e spe (}d 
of a_p1)roximat ely 1200 iL,P -_;J,L ( 20 
cycles} an d a:n 1-L.C. voHage of 
95 to 110 volt::.;. 

If tho relav faUs to meet its 
test requi:r~rio:n ts it sh3.ll be 
r£adjustod to its readjust re
quirements. If 9 after havl1~g 
been reanjusted, the relay still 
fails to mcrnt its test requi r 2ments 
its adjustment shall be mo dified 
until it does meet the tcct re
quir om&n ts. 

--
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(UBCUit REQUIR~.!mTS 

~HE READJUST REQUIR:B1!FltTS SHOWl1 BEL0\7 ARE FOR MAINTENANCE USE ONLY. 

119-J ... F 
(D) 

Bl59 
Vldgs. in 
series 
aiding. 

B236 
(DP} 
V✓dgs .in 
series 

. aiding. 

Inner 
Wdg. 

B237 
(A) 
Vldgs~in 
series 

· aiding. 

OPERATE NON-OPERATE RELEASE 

NOTE: To prevent chattering, the_ "rnake-beforc-break" 
spring combination of this relay shall be so 
adjusted that the spring, which normally makes 
on the back contact, will give the greatest pos
$ible contact pressure against the back contact. 

When used with loops having 
After a soak of 

_approximately _ 
.3 anrp. 
Readj •• 023 amp. 
Test .037 amp. 
VJ .c. c. .050 amp. 

a maximum reGistancc of 750 ohms. 
After a soak of 
apiJroxima t ely 
.3 amp. 
Readj. .009 amp. 
Test .0073 a.1I1p. 
g.c.c •• 005 amp. 

VJhan used with loops having a maximum ~ooi~tancc of 900 ohms. 
After a soak of After a soak of 
approximately 
.3 amp, 
Readj •• 023 amp. 
Test .033 anrp. 
VI .C .c. ,0,i3 amp. 

ap:proxima t ely 
.3 amp. 
Readja c009 amp. 
TeG t .00'13 amp. 
W .C .c.. .005 amp. 

3.equirements to moet :;:pocial circuit conditions. 
Readj., c0022 amp. Readj •• 0005 amp. 
Test .0024 amp. Test .0004 amp. 
v1.c.c. None 

Road j. .001-7 am:v. 
Test .0050 amp. 
w.c.c •• 0052 amp. 

RequirOI!'len ts to meet special circuit ccndi tions. 
Readj. e0059 axn_p. Readj. .0029 amp. 
Test .0062 am2. Test .0027 amv• 
Y/.C.c •• 0070 amp. \7.c.o. None 

-

.1 
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THE READJUST REQ,UIRE!.Il!lITS SHO':JN BEL0\7 ARE FOR ~!A.INT~.ANCE USE ONLY. 

Either 
Wdg. 

E526 
( L) 
Innor 
·dinding 
( 1000 
ohms) 

Outer 
Uil1ding. 
( 1000 
ohms) 

- E624 
(R-l) 

E628 
(PU) 

E63l 
OW) 

S752 
(S-l) 
Inner 
Wdg. 
(1000 
ohms). 

OPJJ1RATE NON-OPERATE REL-SASE 

Roadj •• 0055 amp. 
Test .0052 amp. 
·~7.C.C •• 0051 ar.l1)• 

SJecial requiraneuts to insure Fast operation. 
Readj •• 016 amp. Rcadj •• 012 amp. 
~est .0168 amp. Tos ~ --◊114 arrr.,P• 
~J.c.c •• 011 amp. ,, 

Test .01-1-3 amp. 
w.c. c •• 0,.13 amp. 

NOTE:- Relay to be equipped with special armature stop 
(piece 11art 1639lz.d. 

Readj. .020 a.mp. 
Toot .021 amp. 
w.c.c •• 021 amp. 

Readj. .021 arnp. 
Test .023 amp. 
w.c .c. .04:3 amp. 

Readj. .003 amp. 
Test .0028 amp. 

Readj •• 004 amp. 
Test .0038 amp. 

NOTE:- To prevent chattering, tho "mako-before-brea.1t" 
spring combi~at~pn of ·this relay shall be so , 
adjusted tha-t--fhe spring. which normally makes 
on · the baolt contact. wi 11 giv·c tho greatest 
possiblo contact pre~sure agai~st tho back contact. 

'Special requirc.-'I!l011 ts to insure slow rolcase. 
Readj •• 025 amp. .Roadj •• 017 am1,. 

TeB t .027 amp. Test .016 amp. 
w.c.c .. · .057 amp. 

Teo t requirement 
teo t requir em.en t 
Readj •• 037 amp. 
Test .0110 runv. 

of out er v1indi:ng i:.; proper ti onal to 
of inner winding. 

VI. C • C • • 043 a.m.t? • 

Readj •• oo7 amp. 
Test .0066 amp. 
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1~;~;7 ,2 
U3-l} 
Outer 
Jdgo 
(800 
ohms) 

E120l 
RC-1 

J-3 
(R-2) 

OPERATE 

Readj (I .038 a.mp, 
Te~; t .o 11 amp. 
w.c. c •• 054 am1?. 

NON-OPERATE RELSASE 

NOTE; To Jrevent chatteri11g, tho "make-before-break" 
SJ_-)ring cor.ibination of this r~lay shall be so adjusted 
that tho s1)rirrg-, which normally makes on the back · 
contact, will give tho greatest pos,;iblG contact 
pre:3~_;uro agailw t .the back contact~ 

:Readj •• 015 am:p. 
Test .029 a.mp. 
\,l. C. C. • 0tJ:3 amp. 

Readj •• 009 amp. 
Test #0085 amp. 

UECHA1"'1IC AL RE'ciUIR~!ENT S 

( a) Air gap shall be .023" minimum. 
(b) Contact follow shall be .003" minir.mm. 
( c) Armature tension shall be 5 grams 1:1inimum. 

ELECTRICAL REQUIREJl.!~JTS 

Spocial I"e-quircmcntt; to insure A.C. operation. 
Open all con tacts ( both back a:nd front) of the 
E762 (S-1) relay(j The J-3 relay 5hall operat e 
on standard ringing voltage a_p1.Jliod . to tornh:..a ls 
l and 6 of the rep ea ting coi 1 through 8500 Ol".i.I.!1S 

non-inductive reGistancc. · 

ENG.--TPI:ML. 
3/22/22. 

CHK'D.--AER-C\JP. APPROVED - C. L. SLUYTE..~, G·.J!. L. 

;I 
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