
J 
) 

._) 

J 

ltFJrHOD OF OP.ER.AT! ON 
SEL:!!)JTOR CIRCUIT 

Incorr•ine' ·From Toll Koy Indicator .. Dir oct Two And Four Party· Somi-Solooti vo. 
Ringing :.. Power Drivon Mac~ine SYvitching System. • 

GENERAL DESCRIPTION 

1. ThiG- circuit ir, ~ ed as an incoming tru.'lk circuH b~twoen a toll 
operator in a distant manual office ai1d subscribers• in mocha.'lioal offices, 
It ,is selected at its outgoing end, at the ma.'lual office, by a key indicator 
trunk selector, and connects with a· final selector, ostablh;hing connections 
for talking purposes. 

2. Tho circuit may be arranged for direct and two party ringing, or 
four :party semi-:;.;olective ringing, Tllo ringing, aft<ir being started by oper­
ating the ringing key in tho toll cord circuit, is continued autoi:natically 
under the control of a machine. Tho toll operator receives. a lamp signal, 
-as a.'1 indication t~at the trunk is closed for ringing. -Whcm the i;-inging; key 
.is O,t)erated, the lamp is extinguished but relights as a supervisory signal 
when the lcey is released. When the i-oceiver at the oalled station is re­
moved from the switchhook the lamp is extinguished, and when tho reoeivor·.i.s 
replaced on. the switchhoOk, the lamJ? relights as a dfr;conncct aignal. 

3. The circu~t is released when~ver the toll o~erator ~ithdraws the 
plug of the toll cord from the trunk jack regardless of whether or not the 

. called .subscriber has replaced the rocoiver on the swi tchhook; 

4. The circuit is arranged so that _the toll operator may rering the PBX. 
operator, in which caire the .ringing is controlled manually. 

5. During tho ringing _period, the toll- operator recoiveo an audible 
ringing to.,e. 

t)4 ·The circuit ma.·y be arranged for coin collect servioo. 

7. 1rhe circuit is arranged for routine tooting. 

·DErAILED DESCRIPTION 

INCOMING SELECT ED 

8. SWITCH IN .POSITION 1.· ,"/hm1 a toll key indicator tru."lk selea'tor 
s·elects tho outgoing end of this circuit, the L relay opei'.ates: over tho funda .. 
mental circuit. CIRCUIT: .Battery, inner ~,inding of L relay, cam I, cam K, 
cam L, "T" compmioaUng resistance, tip side of fundamental circuit, thr,ougb·· 

• s tei)ping and overflow relays in toll koy indicator se:?1-der circuit, back' avvr. 
ring sido of fundamental circuit, "R" compensating resistance, .cam M; ground. .• 
Tho L relay operated, adva.'lcos tho switch to position 2. CIRCUIT: Ground, • 
L rolay •~•rated, cam D, R magnet, bottery, • /.: . . . 
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BRUSH SELECTION 

9. S~i!TCH IN ?0SITION 2. As tho Gwitch advanceG from position l, the. 
L relay locks. CIRCUIT: Battery, inner winding and make contact of L relay, 
to ground, as described under paragra.i:1h 8, As the switch enters position • 
1-3/4, tho A commutator is connected to the tip eide of the fundamontal cir­
cuit. through cams K a.'ld L, and as tho switch e!lters pooition 2, tho UP mag­
net operates to ground, through cam D and contacts of the L relay, thus caus­
ing tho selector to move upward for brush selection. 

10. SWITCJI IN POSITION 2. A$ the oolootor moves upward in position 2 
carrying tho commutator brushos ovur the commutator segments, tho A_soginont 
a.11d brush intormi ttc.'1tly connects ground to th~ tip Gido of tho funderoental 
circuit, successively short circuiting tho Gtopping relay in tho atrnociatod 
sender circuit, thus releasing and ~ormitting its reoporation, uutil the pro­
per brush has boon selected. ~/hen sufficient impulGes have been sent back to 
c;atisfy tho ::;cndor,· tho .fundamental circuit is opened· in tho sender., releasing 
tho L relay. Ground i::; connected to tho G comr.iutator through contacto of cam 
E. The L rolay released, opons the circuit through the tTP magnet, stcp~ing 
the u~~ard movement of the selector. and adva.~ces the switch to p~::;ition 3. 
CIRC~~T: Ground, L relay normal, ·cam B, cam A, R magnet. battery. 

11:. SWITCH IN POOITION 3 1 .AG tho s·,1i tch enters po::;1ti9n 3, tho TRIP 
lL\.GN~r {TH) operate::; to ground on cam H. 

GROUP SELECTION 

12, SWITCH IN POSITION 3t As the switch enters position 3, tho L relay 
o_peratt3s and advanceG tho switch to· f>OGi tion 4 the c;amo as described und-or 
paragrai!h 8, 

. • 13, SWITCH IN POSITION 4 1 As tho r,witch advancea from position 3 the 
L relay locks 9 as described under paragraph 9. Al; the switch ente:r::; position 
3-3/4, the 3 commutator is connected to the. tip side of tho fundwn.:mtal cir-· 
cuit through cam L, and as tho switch enters positjon 4, tho U? ~~gnat oper­
ates, as described under paragrai->h 9, cauting the selector to move u_p1lla:.c·c. for· 

• gruup selection~ The :Bf ma.gnat being operated, trips the p:roviously solo(;tod 
set of brushes as tho selector moves u~ward. 

14. SWITCH rn POSITION 4. As tho selector moves upward for group 
selection, car:c-ying tho cor..ll!lutator brushes ov0r tho commutator segments 9 the· 
B ;:,,::~;!Je!:t aT::d brush intermlttcmtly cozmcctr. groi:.nd to tho t:i.p sido·of the 
f1.:.:lrl& no.ntal circi:.i t 9 successively Gh(.'l"t circui ti!1g foe· s to_p:i;>ing refay in tho 
as.:;c<.;'i.a1,9d :,ender circuit, thus rolcasing and p&rrni ttl:1g its :reopcraticn·,. un­
ti 1 the: pro.f)er group has bo<m s oloc·cvd~ \"/hru sufficient iro_p•.ib os h;i.vo boon 
s&r:.t ba~k to satisfy the sender _for group solocticn, the fun4ame;1tal circuit 
is op~ned ln tho sender, releasing the L relay~ Ground is connected to the 
G comnut::ttor through cam E. Tho L relay released, i~1 turn releases tho UP 
mago_et, thus stopping tho upward movement of tho selector, and advances tho. 

... 
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15~ _.£V{I~CH IN POSITIOll 51 Ac; the switch on tors position 5, tho :. r;;J<:i.y 
oporat0s th2·ough its outer winding, cam J, D relay normal, grou11d. The L re­
lay operated, advances the switch to position 6 as dcr,cri bed under pa:::-!::J];ra_:_:,11 
a. 

FlnST TRUNK OF GROUP IDLE 

16. Siv!TCH IN POSITION 6. If the first trunk of the group O!l 1111:i nh 
the r:e.1 ector is r13r,ting is idlo, the L relay releaaos a::; the ::;•;,itch acl-uuwes 
from po;:;:;.. tion 5-1/2 9 thereby advancing the s,,i tch to position 7 9 as de-
r,c!'i bod under paragraph 10. As the switch ont ers posi tiou 5-1/2, the s loove 
of the selector trunk is made busy to other hunting incoming sclocto~G by 
ground, cam K, L relay normal, cam H• sleeve terminal. In positi0us 6-3/4 
to 15--1/4, the selected trunk is held busy by ground through cam H. 

FIRST TRilllK OF GROUP NOT IDLE 

17 • SV7ITCH IN POSITION 6. •If tho first trunk of tho group in wM en 
the selector is hunti::1g is bu:;y, thu L relay lock::; ar, the.: i:mi r;c.h ad:nJ1Let- fr 
from position 5-1/i. CIRCUIT: :aatt<::ry, inner winding of L relay, L r~h;y 
operated, cam H, S terminal, to grou.~d on the Gleovc of the t~c,y tr.:rr:ko As 
the Gwitch enters .f>Osition 6, tho UP magnet operate:; aG do:;cribcd und<::r par­
agraph 9, causi11g tho solector to move up,ni.rd for a!l idlo trunlr~ .I.hen an 
idle trunlc is found, the circuit through the inner \1inding of the L r da:J is 
opm1ed but tho L relay does not release immediately duo to a cir~ui. -c be:ing 
clos cd from battery through the outer winding of tho L relay, cam J 9 to 
ground on tho C cornrnuta tor brush and segment. When the cii·cui t th:·ot,gh the 
C commutator brush and Gcgmcnt is opened, the L relay releases. Grcn;,~d l:; 
connected to the G commutate:::- through contact:; of L relay and cam !':o ~ho L 
rela.y relea::ied, opens the circuit through tho UP ma~;ot 7 thereby ,;topJ?irg 
the upward movemont of the sclector 9 disconnect·s gr0tllld from the G oo~l.'l.:.tator 
and advances thu Gwitch to por,ition 7, as duscribed U!lder paragrnph !C. As 
the s,,i tch enters position 6-3/4, the: :;elector tru.'lk i~ made bu::,y by ground 
on cam H. 

"C" CO!\ThIUTATOR FUNCTION 

18.- The adjustment of tho 110 11 coI!llilutator bruGh \-vith relation to the 
tripped sleeve multiple brush is such that it doer, not break cct1tact with 
the 110" COl!li!lutator segment un ti 1 o lightly after the holding cir<:ui t th:::-cugh 
the in:1er winding of the L relay iG oponod by tho sleeve brush J.caving the 
busy terminal and rnaldng contact •;,ith the i:ilcove torminsl of the id.lo t:runk. 
The ·TJP magnet» thereforo 9 romaj.ns operated and the sc-lor;to-r cc:c.:tinucs to 
travel Ul)ward u1.1tll tho b:ru::;hes ;;ire c,3.r~·i!:ld sli'5htly above the ccmtcr of 
tt.e tr1.mk terminals, thus allowlbg t'!.c ] ocklng pa:,-.l to enter tho notch on 
the rack attached to tho bru:;h r,u990::·t r-o~'!,, At this tir!lG the ho:tdi!",g cir­
cu5. t through the outer winding of tho L relay 1::; opened at the "0 11 com­
mutator, rolcaslng the relay. The selo(:·r.or tht:u dro~s into phco, thus 
centering the brus.r,es o:: the trU!lk terminals. During trunk h~ting, in po­
sition 6, the commutator feed ground is supplied through cam E under control 

-
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of thl; L r,:lay. 1.rhiG is to prevont tho rooperation of the L relay by t.he ., 
clocuz-J 0.f '3. circuit between the C commutator brush and Gogmont on tho ovor-
'vr..-o·,~ of t.·u Suloctor, or as it dropG into place. 

19. b'WI'?C!i IN P0SITI0M 7. As tho Gwitch enters position 7, tho L ro­
lay O).JoratoG. CI:.aCUIT: .Battery, inn or winding of L rolay, cam I, cam H, 
ground. The L relay operated, advances tho Gwitch to poGition 8 as de­
Gcribod under paragraph 8. 

S.cJLECTION J3:l:'{0ND 

20. SlJITCK IN POSITION 8. As tho :;·.vitch advanceG from position 7 the 
L relay lockG. CIRCUIT: Battery, inner winding of L relay, L relay oper­
ated, car.1 G, R terminal, to ground in tho final circuit. As tho switch 
cmtorG ~osition 8, the ti~ Gide of the fimdamental circuit is closed through 
to tho final, op orating tha final lino rolay. After the final circuit sat­
isfies tho :;ender for final brush, final tons, and final uni ts sclqctio:n, 
the final switch advances, opening the holding circuit through the L rolayo 
·.,hich releaseG. Tho L relay released, advances tho switch to position 9, as 
described under paragraph 10. 

SEND~ ADVANC~ • 

21. STTITCH lN POSITION 9 •. ilith tho switch in ,l)OGition 9, tho 1 relay 
awaits the closure of the fundamental circuit in tho Gender. When this is 
made, tho L relay o~orates. CIRCUIT: Battery, inner winding of L relay, 
cam I, "R" compenGating resistance. ring side of fundamental circuit, through 
tho stopping and overflow relays in tho sonder, back over tho tip i,ide of the 
fundamental circuit, 11? 11 com,L>cnsating rosista!lce, cam L, cam K, groundo Tho 
L relay oporatod, adva..'lcos the s,,itch to ~osition 10, as described ur,der· -par­
agraph 8. The A cam adva."loos the s•,..;itch to position ll, Tho· reversed battery 
and ground reroains on tho fundamental circuit during poz;i tions 9 fu1d 10 to 
insure the o::.:,eration of iho polarized overflow relay in the s011der c:i.rcuit. 
A.:; tho switch advancos from position 10, tho L relay releases, 

T.!illNK CLOSURE - TOLL CORD IN JACK 

22 •. SWITCH IN POSIT-ION 11. If tho plug of a toll coru is :~!:'·.(~rtod in 
the trunk jack at tho outgoing end of this circuit, before tho trJ.:.l key in­
dicator sondor has coml)letod its sclectionG, truulc clo:;uro is mn.<10 aa fol­
lows. After the· so:nder circuit has completed its sclectim1s, the tip arid' 
ring of the trunk iG closed through tho toll cord, O.:,)Crating the !:. rGlr.ly, 
CECtJI·:r: Ground "R'' resistance, S-1 rclsy :'l')rraal, outei· ·.-1lndi;1gs of the DP 
rui1 A relays, repeating coi 1, cam 1 9 Up of t~·1mk9 thro11gh a 'brio.god relay 
and retardation coil in toll cord circuit. "Cir:~ cf t,•1:;::i1r0 c.'.ml I:r, rcpcc1ti~g 
cotl, innor windings of A and DP relays, -1 relay ncr,,12.:;.? ·:,a,, reolstanco, to 
battery. 

23. SWITCH IN POSITION 11. The A rtJ ay 0,90r3·:-c!,, .:.·t i:his time since 
its windings are connected in sorios aiding, .:iu.t t.h _, Gi· 1·eiay doe::; not, as 
its w111d~ngo are connected differ0!1tly. Tho super1isory relay in tho toll 
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cord circuit also· operated in the above circuit, lighting the ·su:por-.rir,ory 
lamp, the!'eby indicating that ringing may .be started. Tho A relay operated, 
o~G:C'atur, the D rday. CIRCUIT: A rt:lay Oi,)Cratod, S-1 relay norm2.l, winding 
of D relay 18 AE rosi,;ta."lct: batte:ry. Tho D relay O.i:)erated, opor9.tGG the: L 
relay. Cir:CUIT: Grom1d, D relay o:i;>oratcd cam J, outer winding of L relay, 
batt8ry. ~he L re:lay operated, advances the s·.vi tch to ·position 12, as de­
scribed under pa.ragraph 8. The A cam advance:.; tho s·,,i tch to posi ti011 13. 

TRillTI{ CLOSURS - HOLDING CORD IN J.ACK. 

24. SWITCH IN POSITION 11. If tho plug of a holdi11g cord iG in::;ertcd 
in the trunk jack at the outgoing e!1d of this circuit. before tho toll key 
i11dicator sender has completed seloctio!1s, trunk closure is made as follom,. 
"After the sender circuit has com_pletod its solectionr,, t:r,c outgobg end of 
this circuit ·functions, connecting the tip and ring of the tru."ik thro~gh to 
the .holdi!1g cord circuit, thereby o_porating the A relay-. This circuit is 
the same as described under paragraph 22, except that closure is made through 
the holdbg cord circuit instead of the toll cord circuit. In this case 
howwer, the lighting of the sul-'ervisory lamp in the holding cord cir-~ t is 
not a ringing r,ignal. 1:tw holding cord ir, then withdra,v11 from and a toU . • 
cord is ins_erted in the outgoing trunk jack. A timing cireui t at the out-

. going end short ·circuits the line temporarily to pre:vent disconnection while 
· tr21IJSfcrring tho cords. If the A relay i'3 momentarily released in transfer­
ring from the holding circuit to the timing circuit or from the timbg cir­
cuit to the toll cord, tho D relay being slow in releasing remains operated. 
\Jhcn the trunk clo::rnre circuit is again closed, the A relay reoperates, re-
closing the locking circuit ior tr,e D relay. . ~ 

25. SWI'rCH rn· POSITION 11. The A, D and L rel~ys operate,· the DP re­
lay does !1ot oi-icrate and the switch is advanced to J?Osi tion 13, • as described 
und~r ~ara.graph 23. 

RINGHfG FOUR PARTY 

26. SWITCH IN POSITION 13 or 15. Tho switch has t;,.10 ringing position::;, 
namely 13 and 15. In position 13, one ring intc~·r'.l"pted ringing curr011t is 
connected to the ring brush of the so}.cotor, al'!d :!.n .QOsition 15, two ring in­
terru1)ted ringing current is connect(id to, tt~ring brush of tho r-elector. 
Stations having one ring are ar:sig,,:wd numbers ·,vhich-a.re-reached through final 
trm1ks terminating in either groups O o:t; 2 on the incodng fr~-; Stations 
which have two rhlgs arc assigned numbers· which are reached through final 
tru.'1.lcs terr.ain.ating il1 oi ther groups 1 or 3 on an incoming framo. Tho ring­
ing of stations on the tip sido of tho lbe is cared for by a cross con!1oct­
ing and reveI'5ing scheme at the distributing frame. Th<:: s·.vitch stops i!l po­
sition 13 ~hen the soloctor is on a final trunl{ so located that the circuit 
thtough tho P cormnutator bruch and segment is OJ?oh, but advanced to _position 
15 .-,hen the solootor is on a trunk so located that the circuit thto'.Ugh the 
P commutator is closed~ 

.. .. 
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27 • S~i'.ITCR IN POSITIONS13 o.a 15. 'when tho ringing key in tho toll col'd 
circuit i:; operatC:d, tho R-2 rolay operates on ringing current through cams 
L and :M, in turn OJ:)erating the S-l a.."ld RC-l relays. The S-1 relay operates. 
CIRCUIT: Ground, L rolay normal, R-2 rolay operated, outer ~inding of S-1 
relay, battery. Tho S-1 relay o~orated, roloar,os tho A relay, and dir.con­
nects battery a.."ld ground from the tiv and ring of the trm1k circuit, ex­
tinguishing the toll cord supervisory lanrp. The RC-l relay, ( a) locks ~der 
control of the Rl relay, (b). Ghort circuits windings of the 7-8 and B-R of 
the repeating coil, pruvm1ting a falr,t; ring when code ringing is used, (c) 
o~orates the pu·rolay. CIRCUIT: Ground, RC-1 relay operated, R-1 relay nor­
mal, RC-1 relay oporatod, X wiring, RC relay normal, cam C, outer ·1✓inding of 
S-1 relay, battery. Tho A relay released closes a circuit holding the Dre­
lay. The D relay ·is slow in releasing, .i.)revcnt its release, wi1on tho holdi.ng 
circuit is tr·a.nr,f~rred from thu mako to break contact of thu A relay. The 
PU relay ~pcratod, locks unde:r CO!,trol of the R relay, a."ld o1,era~cs the Rl 
r.olay. CIRCUIT, Battery' winding of tho R-1 relay ground, PU rolay operated. 

·Tho ~l relay operated opens a locking circuit, releasing tho RC-1 relay, con­
nects ground to th(.; tip of thtJ lino a.."ld connects ringing currunt to tho ring • 
side of tho lino. \Pne:."l the: ringing koy is released in the toll cord circuit,·· 
the R2 r~lay rcluascG in turn releasing tho S-1 rtJlay •. The S-1 relay re­
leased, {a) o:.veratus the A r\.llay, (b) connvctGbattory and ground to thtJ tip· 
a.n·d ring of trunk circuit, lighting thu toll cord· supervisory lamp. Tho .A. 
rulay o~vratod tra.."l~fers the holding circuit for tho D relay. CIRCUIT; 
11:ad R-1, cam Q,, winding of R re:lay, .PU rulay operated, R-1 relay opcratc:d·, 
oam G, ovur the ring side of tho final and called lino, sub-s~t ground, The 
R relay is slow acting and doc::; not op~rato until the receiver is rl:l!lovod · 

·from tho switchhook at the called station. 

• GROUPS 1 OR 3. • 

28. SWITCH INPOSITlON 12, As·tr;e ::;Hitch enters po::;ition 12, .vith the 
selector on a tru."lk in either group l or 3, the L relay re-operates. DIRCUIT: 
Battery, outer winding of L relay, cam o, .P .commutator brush and segment, 
grou.,d. The L relay operated, releases tho S-1 relay. Tho L r c:lay oper­
ated, ·advances the switch to position 14, • as described under .1)arag-raph 8. 
The A cam advances tho swi t·ch to J:)Osi tion 15. As tho s•ui tch adva::iccs from 

.position 13-1/4, the L relay releases. Tho L relay released, ovc~ates· the 
S-.1 relay, which function aG described under paragraph 27. .t.G ti1c switch 
:enters position 15, the RC-1 relay operates, as described under paragraph 27. 

• •. 29. S\1ITCH IN• POSITION 15. U!1der this condi tion 9 the PU relay awaits 
its grotmd through a pickup i11torruptcr. 1./hon tho i1..1torruo)ter contact 
closes, the PU relay operatoo. C!RCUIT: Be.tto:ry 0 wi:=:l1,1g-ana'. br.0ak con .. • 
tact of PU relay, RC-l rolay-opere.ted., ce.m P9 intern1ptC:r co11tact 9 r·csis­
tan-ce J.am1?, • ground •. The PU relay loc1cs· and ·opcratcc B-1 rclayr described 
under :,paratraph 27. Tho· R-1 relay operated, couDcc·i;1,; the tip and ring of 

. the .trunk ~·hrough for ringin,?; a'1d release~ tho :RC-1 and S-1 r.olayG. 
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30. SWITCH IN POSITION 15, W1th tho DW1\eh in.position 15, ringing cur-
r~m t f0:c the t\✓O boll codo is connected to tho line. CIRCUIT: 3.-2 lead, 
~,::.'ll ~. ,d.,!ding of R relay, PU relay opc:rated, R-l relay operated, cam G, ri!lg-
ll\?; of final and called subt,cri bor' i:: line, sub-:rnt, ground. ! 

31. During tho ringing period, part of tho ringing current passes 
through the .02 MF co11densor, windi11gs 7, a, a11d 8R of repeating the coil, 
inner ,vinding of S relay, battery, thus inducing an audible ringing b wind­
ings 1, 2, 5 and 6 of the reveatillg coil tone which is tranmnitted back to 
the toll o~erator. 

RINGING - DIRIDT AND TWO PARTY 

32, Under this class of ringing, the :ac-1 relay and ''X" wiring aro 
omitted, a.11d "Y" wiring is !>rovidod_. 

• 33. SWITCH IN POSITION 13, i,"ihen the toll operator operates tho ring• 
ing key, tho R-2 relay operates, as described under paragraph 27 in turn oper­
ating the PU relay. CIRCUIT: Battory, ~inding of PU relay, PU relay normal, 
"Y" wiring • .RC relay uonnal, cam c. R-2 relay o_porated, L relay normal, 
ground. The S-1 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 rolay is 
now held operated, through the make contact of the S-1 relay, and break con­
tact of the A. relay. When the ringing lcey is released, the R-2 relay re­
leases _in turn releasing tho S-l relay, Tho S-l relay released, connects 
battery and gro_und to the windings of the ·DP and A relay, o_perating the A re­
lay and relighting the superviGory lamp in the toll cord circuit. The D relay 
is now hold operated through the break contact of tho S-1 relay and make 
contact of tho A relay. 

34. SWITCH IN POSITION' 13. The PU relay Ol)erated, locks through its 
make contact, R and L relays 11ormal, ground; and opera tee.; the R-1 r0J.ay. 
The R-1 relay operated, connects ringing current to the line. CIRCUIT: 
Ringing current, "Y" wiring. winding of R relay. ?U and R-l relays operated,. 

) cam G, ring brush. • 
) 

CALLED SUBSCRIBER ANSWERS 

35. SWITCH IN POSITION ·i3. When the receiver at the called station is 
removed from the swi tcbhook·, the ringing circuit is closed back over the tip. 
of the line, cam F, R-l relay operated, ground, thus increasing tho current 
through the winding of the R relay which operates during the 48 volt period of 
of the ringing cycle. The R relay operated, release~ the PU relay, whi~h in 
turn releases the R-1 relay. The R relay is not neces::;ari ly slow acting, 
but designed to be less responsive to alternating than direct current. 

36, SWITCH IN POSITION 13. The R-1 relay released, (a) short circuits 
the .02 l!F condonser, ( b-l releases the R relay, and ( c) connects the tip and 
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ring er tho li!10, tnrough to tho S relay, which operate::;. CIRCUIT: Battery, 
i!1,1er '· i!,cling of S relay, windingc; of repeating coil, R-1 relay norr.ial, c;a.:1 C, 
ov0r thu ring Gide of tho final and called aubacriber'ti loop, Gub-r,ot, b:lc•c 
on;· t~~o ti·p tddc of tho callod ::;ubacribor's loop and final, cam F, ;,indi:1;; 
of rci:io,Hi!.Jg ccil, outer ·.vinding of S rcla.y, ground. The S relay ope1·ateci, ir1 
turn o_euratos tho S-1 r olay through its inner winding and tho RC r clay through 
cam N. 

37. SWITCH IN POSITION 13 •. The S-1 rulay oporatud, disconn~cts battery 
e.."'ld ground from tho wbdi:ngs of tt~o DP a"ld A rolayr,, thereby releasing tho A 
relay, and extinguishing tho supervisory lar1p in the toll cord circuit, ?S a."1 

indication that the called r,ubscriber haG answered •. Tho D relay is n0w held 
operated through the make contact of tho S-1 relay, and break contact of the 
A relay. 

CALL1::D SUBSCRIBER DISCQIN]lJTS FIRST 

38. If tho receiver at tho called station is replaced on the switchhook 
before the i)lug of tho toll cord io wi thd.ra.\vn from the outgoing tr1?,nk jack, 
the circuit disconnectG aG follo.va. 

39. The S relay release:., in turn releasing the S-l and RC relays. Tl1e 
S-l relay released, connects battery and ground to tho winding::; of. the DP a."'ld 
A relays, ~porating tho A relay, and lighting tho rear superviaory lamp in the 
toll cord circuit, as a disconnect signal, Grou.>1d th~ough the r.iako contact of 
the A relay and break contact of the S-1 relay, holds the D relay operated. 
The RC relay released, closes tho ciTcuit to operate the RC-1 relay for re­
ringi~1g purposes, as describod under .1>aragraph 53 and 54, 

40. mien tho plug of tho toll cord 1:. v,i t~drawn fror.i the outgoing trunk 
jack, a timing circuit in tho outgoing end of the circuit fu.>1c ti ons, connect­
ing ground and battery through vindings of a relay to the ti~ and ring of the 
trunk. The A relay may or may not release in the circuit, depending upo11 the. 
difference in the central office battery voltage,· and earth potential. 

41. Tho operate. requirement of the DP relay overlaps tho release re­
quirl?':'lent of the A relay and in any case where the current flowing is suf­
ficient to hold the A. relay operated, the DP rolay will operate. 

42. SWITCH IN POSITION #13 or #15. Assume tho conditions arc such that 
A and DP rolays operate. Tho circuit the:n functi.ons as follows. The DP re­
lay operated, short circuitf tho winding of tho D relay which role:ascrs, cpcr­
ating tho L relay through it::; outer winding and can J. Tho L re:lar operated; 
adva"lccs the s•;..i.tch to position::; H, 16 and 17, as described Ullder paragraph 
a. Tho A cam adva"1ces the switch to position 15~ 

43. SWITCH IN POSITION 17. In po::;1 tion 17, the L relay rcoperates 
through cam I to grou."1d on tho mske contact of tho A relay. The L relay ~per• 
ated, adva!lc<:s the switch to .f>OGition l8, as d cscri bed under- 1)aragraph 8. 

• 
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·¼4. S\-✓ITCH Ill POSITIOO l'l. A£; the t;Wi tch ontors ;>Or,ition 17, tho S-1 
relay operates, CIRCUIT: Battery, outor winding of S-1 relay, cam C, ground~ 
Tho S-1 relay oporatod, dil3connocts the battery and ground from tho tip and 
ring of tho trunk, releasing tho DP relay. vihcm thv S-1 rday operates the 
B relay in the trunk circuit (not Gho·im) operator,, CIRCUIT: Batterv, one 
winding of rolay ( b) i!1 the trunk circ~it, ti.i,) of trunk, earn L 2-1 v.:inding of 
repeating coil, outer winding::; of A a.,d DP relays, s-1 relay operated, 11X11 

wiring RC-1 8.'id R-1 relays normal, innor winding of DP and A re:lays, 6-5 -;;ind­
ing of repeating coil, earn 11, ring of trunk, other winding of B relay in tho 
tru.'lk circuit ground. i..s tho switch advanceo from posi tio!1 17, the L, S-1 and 
A relays, a11d the .B relay in th~ trunlt circuit rolc:ase. 

45. SWITCH IN POSITION 18, As tho owi tch ent ors position 18, tho DOWN 
r11ag11ot operates to ground on earn E, returning tho Golector to 11or1;1al. vJhon 
tho selector reecheo normal, the "Y" commutator brush and sogrnont advances 
tho switch to normal. 

46. S\TITCH rn POSITION 13 OR 15. If the: conditions aro such that tho 
A relay rolear.os and the DP relay remains normal. tho circuit function::; as 
follo,vs. The A rday released, roleaocr. thQ D relay, which operates the L 
relay through its outer winding, cam J, D relay norr:.al, grou.11d. The L rulay 
operated, functions at. described in paragra:i;,h 42 •. '.;.s tho r,witch advanceG 
from position 16, the L relay releases. 

47. SWITCH IN POSITION 17. As the switch enters position 17, the S-l 
relay o~erates through its outer windin~, Cal!1 c, grou:1d. From this point the 
circuit functions in a similar manner to that described under paragra.i.-1hs 4:1 
to 45 inclusive. 

TOLL OP~TOR DISCONN.~TS FIRST 

48. SWITCH IN POSITION 13 or 15. If the plug of the toll cord should be 
withdrawm from tho outgoing trunk jack before tho receiver at the called sta­
tion is replaced on the switcbhook, tho circuit functionG ao follows. When 
the _plug of tho toll cord is wi thdravm from tho outgoing trunk jack9 the tim• 
ing circuit in tho outgoing end of this circuit fu11ctions, thereby trsm;for­
ring the trunk closure circuit for the A relay from tho toll cord cir0ui t to 
the windings of the B relay in tt.e trunlt circuit. crncurri!: Battery9 (24: volts) 
over tiv of trunk, cam L, 2-1 winding of r O-£) ea ting coi 1, out er ,,,.1.ndi1:gr, of A 

_ a."'ld DP relays, S-1 relay operated., "X" wiring, RC-1 and R-l reJ.s.ys norim~l, 
X wiring, inner windings of DP and _:... relays, 6-5 windings of re1:ieating coil, 
cam III, ring of trunk, to ground. 

49. Tho l.. relay and the relay in the trunk circu1 t, O,l_)ore.ten Tho DP re­
lay does not o:i_Jerate since its windings are con:1octcd d:l.ffr:con t,inlly. The ~ 
relay O;.?erated, o:i.>mrn tho locking circuit through the D relay which releases 
and locks the S-1 relay. 

50. SWITCH IN POSITION 13 OR. 15. \Toon tho D relay releases, the L relay 
operat·es through its outer winding, cam J, D relay normal, grotmd. The L re­
lay o.9eratod, adva..>icos the switch to position 17, as described under :paragraph 
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42. As th'3 switch adv~co:; to position 16. tho L."r.elasr releases •. 

51. SWl'rCH IN POSITION 17, In po_si timi 17, the A relay operate:;, t=:q . 
L rehy through its i"nner winding, . .cam I, A z-elay operated, grou.11d •. 'l'ho 1 
relay oi:,orated, adva.1-ices the switch to position 18, as 'described und·e:- f :,r·'~ 

graph 8. .As the switch advanceG from ·position 17 • tho L, A, S-1 a11d D_ ;•el:l:t 
release. 

52. sqITCH IN POSITION 18. 
c;}irn,ea under :,paragraph 45. 

fill\JlING 

Tho circuit is restored to normal ·as do-

~

-53. SWlTCR IN POSITION 13 or· 15~. Tho circuit i~ ·arranged so that· a 
toll operator may re-ring a P.B.X. opurat-Or. Under ttds condition the circuit 
fu.11c ons as follows. assumed the s~itch is in position 13. The S,S-1, RC, 
and D ·~elays aro operated. \/hen tho toll operator oporates tho ringing key, 
the R-2\relay o~orates as described under paragraph 27, thereby operating tho 
:R-1 relay •.. CIRCUIT: . Batter_y_, winding of R-1 rolay, RC relay operated, cam_ 
C, R-2 relay operated, L :r:elay normal, ground. The· R•l ;relay operated re­
leases the S relay. Tho S-1 relay, however~ remains operated· through i~s 
outer winding, R.-2 rolay operated, L relay normal, ground. The R-1 :z:ela.y • 
o~erated, holds the RC relay. CIRCUIT: Battery, winding of R-0 relay, R-1 
relay operated, PU relay normal, ground. The RC relay iG slow in releastng, 
so that it will remain operated while itG .circuit is being transferred from 
the make contact of tlle s relay to the make contact of the.R-1 relay. The 
R-1 relay operated, also removes tho short circuit.from the .02 MF condenser, 
a.11d connectc, alternating ringing currO!lt to the ring oide of the- llne all<l 
ground to the tip side. CIRCUIT: Ringing·current, 6·B resistance la~p. PU 
relay normal, R-l relay operated, cam G, ring side of the line; Grour1d: R-1 
relay operated, ca~ F, tip side o~ lino. 

54. When the ringing key is reloasod, the R-2 and B.-1 rela~rs release, 
and the S rela;ys release and the S r.elay reogeratoa. The S relay opore.'r.ed; 
~perates· ~he $-1 relay, and closes the holding circuit for the slow rele~se 

• RC relay • 
. 

;. OVERFLOW 

. 55. SWITCH IllJ:Q.Sl..'.UQL6...!.. Shoul~- all tho trrwir.~ jn a grotip be buGy, 
the selector while trunk hunting in position 6, as acs,;rlbed 1Z1der paragraph 
16 or 17, continues upward under control of tb.e cper·ated L rala.y 9 aIJd the UP 
magnet, until the overflow .. terminals at the top ot' the gro1.1p arc reached. 
As the sleeve of the o•,erflow terminals i::; O-pl:'TI, t~in :r, 1·el·:~y releuseG, ad­
vancing the switch to position 7, as dcr.crlted µ:1-J.;::r pa1-~.g .. •a.ph 10. 

66. SWITCH IN. POO ITIO~f 7. 
va..~ceo the switch to position 8, 

I • 

In poG:. tlc,1 7 ~ thG L rs.lay op-a.rates and ad­
as de~crib~d under paragraph _19. 

' , 



J 

J 
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57. SwITCH IN POSITION 8. 
L relay roloa::.,os, since there is 
cclected. The L relay rolear,od, 
:::er i bud undo::- paragraph 10. 

;3 Uf> 7 ;, I I 
(16 PagcG) Pago #11, 
!GSU~ l - BT-502170. 
Jan. 28, 1922. 

11.:;, tho r:;wltch advancer; from position 7, the 
no locking circuit a final not having bem1 
advances the s·,"✓ i tch to position 9, a,; de-

58. S'.VITCR IN POSITION 9. With the r:;wi tch in position 9, the L relay 
0j_Jeratm.,, adva11cing tho switch to position 11, as doscribod under :paragra..,h 21. 

59. SWITCH ,IN POSITION 11. In :position_ 11, trunk closure ir, made as 
described under paragraph 22 or 2J::, Oi_)Crating the A relay. The A rela;y o-por­
atod, o:i:,cratos tho D relay, which in turn opcr_atos tho L relay. Tho L relay 
operated, advances tho switch to position 13, with the aid of cam A, as. de­
scribed tmdcr paragra.J?h 23. As the swi_tch advances frOl!l position 11, tho L 
relay releases, 

60, SWITCH IN POSITION 13. \itth trio svlitch in position 13, tho Z com­
mutator brur,h cmd segment adva.11ces the awi tch to position ·16 • 

. 61. SWITCH IN POSITION 16. f ·As tho :;;witch outers pQsition 16. the S-1 
relay O_..>erates. CIRCUIT: Battery, inner winding of S-1 relay, cam N, inter­
ruj?ter contact, ground. The S-1 relay _operates and releases under control of 
the i11terru.tlter, alterl'1ately disconnecting from a."ld connecting battery a."ld 
ground to tho tii,) and ring of the trunk, thereby causing the toll suvervir,ory 
lam:i_; to flash as an overflow ::;ignal. \"/hen the toll o:perat~r withdraws the plug 
of the toll cord, the circuit functions as described under paragraph 40 to 
52 inclusive. 

TELL TALE 

62. S\7ITCH l:N POSITION 2 OR 14, Should the UP magnet fail to release 
during selections in positions 2 or ±, the Golec tor will continue upward un­
til the X cormnutator brush makos contact with the X commutator segment at the 
tO_fi Of the bank. 

63. SWITCH IN POSITION 2 OR 4. When the X commutator brur,h makes con­
tact VJith tho commutator sogmv!1t. with the switch in position 2 or 4, a.11d tho 
L relay and UP magnet fail to release, the switch is adva."1ced to posi tio11 9. 
CIRCUIT: .Battery, R magnet, cam B, X coru~iutator brush and se_gm<mt, ground. 

64,.. SWITCH IN POSITION 9. 111 the iJOGi tion 9, tho L relay operates as 
doscri-bod under paragraph 21, adva.ncint 5 tho. switch to 9osj.tion 11. The re­
verse battery and grom1d dismissing the sunder. As the switch advances from 
po:;;ition 10, the L relay releases, 

~ I 
v 65. SWITCH IN P0SITION 11. As the switch 0~1tors pord tion 11~ the L re-

lay operates as dor,cribed under paragraph 22 or 2,;, and ao.v2o,:cGs the switch, 
with the aid of cam b., to por,i tion 13, as described u::2<for paragraph 23. As 
the switch advances from .11osition 11, the L relay releases. 
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66. §JlTCH IN POSITION 13. Tho switch is now advanced to poGition 16, 
by tr..o X. CJ;1Jr..1utator brush and segmmt, through cam B. 

67. S\"!J~CK IN POSITION 161 The circuit nov, functions as described 1..U1-

dor paragraph 61,. 

68. 'i,nen "~!" wiring is used, tho coin collect feature is provided. In 
this car,o, keys are provided in the full rnechS!1ical office by ~ore1n of whi0h 
current for ror,toring or collecting may be sm1t out thrcw~h tho fin3.l se~.:c:or 
to the subGcriber's station. The keys arc operated, as required over a~ order 
wire by tho toll operator. 
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TH~ READJUST _R;&tUifil!!F.mrS SH0011 .i3EL(X/ ARE FOR l!AINTmAi~CE US.~ ONI.Y, 

lH-XK 
(R) 

OPERATE NmT-OP3BATEJ 

( a) 

( b I 

M'IDHANICAL RWUIRB.!El1TS 

Tho flutter spring shall be adjusted so 
it will lie approxil'!latoly half way botwoen 
tho back contact a:1d tho ~QI-mature, when the 
armature is in the operated vosition • 

. - . 
There shou.ld be a clearance of .034 botv:een 
the back contact and tho flutter spring when 
tho flutter r,2ring ii; pror,sod flat againr,t the 
armature a."ld tho armature is in tho operated 
position. 

ELlX}TRICAL ROOUIREltffiTS 

Special requirements to insuro A.O. Operation. 
Test with "Testing Test with "Testing 
Circuit" i11 officoo Circuit" i:1 offices 
in which a tor,ting in which a testing 
circuit is fur-. circuit is fur-
nished or by con- nishod or by con-
no,'!t.lng 550 ohms nocting 550 ohmo 
.:t 1;/, non-inductive .:t 1% non-inductive 
rosi..;turtco in so- re:.'i::;ta"lco in so­
ties wi~h tho re- rier, with tho re­
lay d;,;,1•h;g ringing lay <luring ring-
por}odg ing porlod. 
Readj •• 036 amp. .aoadj •• 031 amp. 

NorE: fl. The above "Test" rooi ota.'lcco are 
based on a ringlug rnachi,:.,e npec:d 
of ap1)roxj.matcl;y 1200 iLP .. 1!.. ( 20 
cycles) re1d r.m A.C. voltage of 
95 to 110 volts. 

NOTE: f/:2. If the r ehy fa~ ls to meet its 
test requirer.,l;!lcs it sheJl be 
r~adjusted to i~s readjust ro-
quir (D(m ts. If 9 aft or ha•, i.1!g 

been readjusted, tho relay still 
fails to mc,ot itG test requirements 
its adjustment shall be modif'ied 
U."l ti 1 it· does ~eot the t cs t re-
quir (£lun ts. 



( 16 Page::;) Page #14. 
fosu0 l - BT-502170 • 
J:m. 28, 1922 • 

.'.fHE REAnJUST ROO.UIR».tBNTS SHOWM BELO'i/ ~ FOR l\tAINTENANCE USE ONLY. 

H9- . ...F 
(D) 

Bl59 
i/dgs.in 
series 
aiding. 

B236 
(DP) 
\'Jdgs .in 
o e:ries 
aiding. 

ln!ler 
Wdg. 

.6237 
(A) 
,"/dgs.in 
series 
aiding. 

OPERATE NQN-OPERATE RELEASE 

S.9ecial roquirer.icmto to insure :..low release. 

i..ft.er a ::;oak o. f i 'f- /-Io--z > // ~ open circuit. 
.055 8Jir.fl• ~-.r-(.2>> --.r • 
Readj. ,016 amp. ~• '7 /y<7,1F h ~ --t--ir-L~-•~ .. >t 
Te:..t .017 amp. ,~,,. n..c.. ~ ;;/j.a't'· ~k~ 
;,7.c.c .. 026 amp. o (I - .... , 

'Jo 

NOTE: To prevent chattering, the "mako-bofore-break" 
::;pring combination of this relay shall be so 
adjusted that tho spring, which normally makos 
on the back contact, ,,'ill give tbo greatest pos­
:..ible contact pre::;sure against the back contact. 

When u:;ed wit}l loopo having a maximum re::;istance of 750 ohm::;. 
After a r.oS.k of A.f tor a ::;oalr of 
approximately approximately 
.3 anrp. 
Readj •• 023 amp. 
Te::;t .037 amp. 
w.c.c .• 050 a.mp. 

.3 al!lp. 
Readj •• 009 amp. 
Test .0073 ~p. 
i'I.C .c .• 005 amp. 

\"lhan used with loop::; 
After a soak of 
approximately 

having a maximwn reoi~tance of 900 ohms. 

• 3 arnp. 
Readj. ,023 amp. 
Te::;t ,033 amp. 
v,.c.c .. 043 amp. 

:aequirements to moot special 
Resdj .• 0022 amp. 
Test .0024 amp. 
\7.c.c. None 

Roadj •• 0017 am.1.J• 
Test .0050 al!TJ?• 
w.c.c .. 0052 anp. 

After a soak of 
approximately 
,3 arn.9 • 
Readj •• 009 a.mp. 
Test .0073 amp. 
w.c .c .. 005 amp. 

circuit conditions. 
Readj •• 0005 amp. 
To::; t • 000-:1 amp• 

RequirCMen ts to meet special circuit cc11ditions • 
Readj .• 0059 amp. Readj •• 0029 amp. 
Te::;t .0062 arnJ?. Te:..t .0027 am}.)• 
v1.o.c . . 0070 amp. w.c.c. Nono 
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THE .READJUST ROO,UIR~.tmTs SHO;,'lN BELOVJ ARE FOR MAINT1!N.ANCE USE ONLY. 

Either 
\1dg, 

. 8526 
( L) 
I1mor 
)/in ding 
( 1000 
ohms) 

Outer 
Uinding 
( 1000 
ohms) 

E62-'1 
(R-1) 

E626 
(:PU) 

E631 
OWi 

S752 
(S-1) 
Inner 
Wdg. 
( 1000 
ohms). 

NON-OPERATE 

Roadj •• 0055 amp. 
Test .0052 amp. 
·,7.c.c .. 0051 ar.r_p • 

:S"Jecial require!nents to insure Fast operation. 
Roadj •• 016 anr_p. Readj •• 012 amp. 
~est .0168 amp. Tost---.0114 am~. 
w.c.c .. 017 amp. ~ 

Test • 04-3 amp• 
W.C.C •• 043 aIUJ?o 

NOTE:- n.olay to be equipped with special armature stop 
(:piece 1)art 16391~1). 

Readj. ,020 a.mp. 
Test .021 amp. 
w.c.c .• 021 amp. 

Readj •• 021 amp. 
Test .023 amp. 
w.c .o. .0·13 amp. 

Roadj, .003 amp. 
Test .0028 amp. 

Readj •• 004 amp. 
Test .0038 amp. 

NOTE:- To prevent chattering, tho "make-before-break" 
s~ring combinatJon of this relay shall be so. 
adjusted tha-t"the spring, which normally makes 
on· the baclt contact, wi 11 give tho greatest 
possible contact pressure against the back contact. 

Special requiremonts to insure slow release. 
Readj. ,025 anrp. 3.oadj. .o 17 am1h 

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

Teat requirement 
test requir emon t 
Readj •• 037 amp. 
Test .01,0 amp. 
w.c.c .. 043 amp. 

of outer winding is proportional to 
of inner winding. 

Readj. ,007 amp. 
Tor, t ,0066 amp. 
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l~:)7 2, 
\ s-:J 
Outer 
iidg. 
(800 
ohnw) 

El201 
RC-1 

J-3 
(R-2) 

OP:S:R,\.TE 

Headj •• 038 a.mp. 
Te~; t • 0 11 amp. 
w.c.c .. 054 amp. 

CIRCUIT REOUIB}l,IMS 

NON-OPERATE REL~ASE 

NOTE; To Jreve,--nt chatteri!lg, the 11rnake-before-break 11 
• 

Si)ring combination of this relay shall be so adjusted 
that the s_pring-, which normally makes on the back 
contact, will give the groate;st possible contact 
pressure agaim,t _the back contact~ 

Readj •• 015 amp. 
Test .029 amp. 
\'I. C. c. . 0l.1:3 aT!l_p. 

Readj •• 009 ar.1p. 
Test .ooa5 amp. 

UECHANICAL RE.:iUIRE'l!ENTS 

(a) Air gap shall be .023" minimum. 
(b) Contact follow shall be .003" minimum. 
(c) Armature tension shall be 5 grams ~ini~um. 

ELECTRICAL RB.tUIREll.!~TTS 

Special ~equirernents to insure .A.C. 01Jeration. 
Open all con tacts ( both back and front) of the 
E762 (S-1) relay. The J-3 relay shall operate 
on standard ringing voltago applied to terminal:, 
l and 6 of the repeating coil through 8500 omnn 
non-inductive resistance. 

ENG.--TP.l:ML. 
3/22/22. 

CHK'D.--AER-C;JP. APPROVED - C. L. SLUYTER, G.!!. L. 
.• 
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