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QTHOD OF OP.EBATIOI 
S11.blcr1bff'• Send.er Circu.U .. 2 Digit Office Code • Panel lfadliD.e SW1tchinc 
S71i•• 

Dfil:LOHID! 

lo PU.&PO~ OJ CillCUI'l' 

lol !hi• circa.it ii tor ue in con1irolliJ18 the ••1iablilha-.t o·t a 
cemaactioa througts. aechl.nical ■elector• under direct control of a 
aaah.i.Jle ••1tchin« n.b1crib1ro 

2o WO~IBG LOO~ 

2el (L) Balaz• i:827 

Jlaxim exterAal circui ii loop N■iriance 1,000 uaa. 1Uaiaua r.,.. 
ai ■tanoe llll• leak 10,000 eha10 

2o2 (TG) Bela7 - Bl67 an Direot R.C.Io and. Operaiior Claaa Calla 

.lf&xiawa uiiernal cireui t loop red 1iiance 15612 olaaa • Kinilma ba "-
1ier7 20 ••lt•o V1n1m reaiatance tnmlc lealc S>•OOO obaa• 

On Calli COIIIJ)lMH OTer Tam.• R.c.1. Truka 

lfadwm uternal circuit loop r1111unce 4'40 -... Jiin.illaa bat­
t1r7 20 Yoltao M1n1an• reaiatance trank leak 30.000 Ou.lo 

Oil Mechanical Clua Calli 

lla.11- uternal circlli t loop reat■-.nce 2100 eha■o Jlinillaa ba ""° 
ter7 46 Yol tso ¥1nhPm resistance tl'1Ulk leak ~,000 ollaao 

2oS iSTP) Rela7 • 207vA 

lf&xiaa a:terAal circuit loop re■irnnce 2.,00 ohaa. Jlblillul re•. 
1i1tance tnmlc leak 50~000 ohaa • ~ trank• te otfice, incollhl& or 
flnal ■elector circuit. shall not incla.e ■ore ihaD 20 aile■ ot #19 
puge cableo 

2d (Ol'LJ Reb.z - 206-G 

Jra.xbma uhmal cirru, loop reai.-tanc• 2,aoo ehaao lllllt.ama 
reeietance trunk le&Jc so,ooo ohaao 
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JlaxiJIU nbacriller•• loop rHi ■ia.nee 750 Dhluo lliDiawl reai ■i­
ance line leak 10.000 ohmao Ground potential lillit• • OoVo to+ 
18 Y. Coln Batter7 100 to 120 To 

206 'CT--9 ) Bela7 .. El 751 

OPEBATIOlf 

Kax11Nm eub1criber'• loop re1is"8.nce 7!lO·oua • .111.Diamm r••1•1i­
ance line leek 10,000 o.baao Grcnm4 potential limit•• 17 Te to+ 
18 ,. 

Jlaximla sub1criber'1 loop reei ■ta.nce 1,000 ahla•• llin1awl re­
•i•iance line leak 10,000 ohuo Ground poteniiial lW ta - 18 V • 
ie + 18 To 

~o PRIICIP.&L FUNC'l' IOIJS 

Th• principal fllnction• ot the aemer area 

Z.01 'fo rece1•• an4 ngiater the puln• 4.ialed b7 a calling n► 
acri1-ero 

1.02 To ira.a.alaie ihe oftioe code into -\he cla•• of oftioe 4eaire4 
1D order that the neceaaa17 dbtrici and ot'tioe aeleotiona N aad.t 
1n 1elect1Dc a trunk to the office de1il'edo 

a.oa To.control 1ncoa1nc and. final 1electiona •n call• to tu.11 
■ech1.111cal of'tice1 ■o that the called sub1criber•1 lina, a• 1n­
dicaie4 b7 "'1l• •ettiDB et the muaerical regi■ iere, 1• •elected. 
and. "'1le calliq line cem1ectet thereteo 

ZoOft T• tranallit 1uoa rela7 call indicator pulse• on B.c.1. cla•• 
call• aa will cau■e the called maber to be 4.iapl&fecl in the 11&1111&1 
ottic•• or 8UCh a■ will cau1e ihe oallecl A\Ulber to be regi1iere4 
1n a Nl Mchaaioal 1ian4• otticeo 

lo06 To conir_ol 'talkin& ■election eo a■ 'to adTance th• di ■irici t• 
~• proper t&lkiq po1Uicm tor each call. 

~.06 To d.1■:pla7 a eignal at the ao11.itor poa!Uon it ~• ,end.er re-
quire■ ■ore 'than a man111111 allowaltlo U■e for pertoraing it1 Yariou• 
t1111ciio11•• 

0 
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ZoOT To cau•• 1h• relea■e ot the sa.l>acriber•a line if the calling 
R'bacrU11er aD&nd.ona '11• call before Vie connection ba1 beea •••► 
limed.• 

1.01 lfo ate a preliainar7 coin teat lcoin send.er) to innre the 
4epoa1t of a coi.D boton aelectiona are coa,pletKo 

loOt fo oollect -ae coin on coa»lete4 oall• troa co1D 11.a• or to 
ream the coin it 1ho call ia not ooapleted. or it "1l• call la one 
fer whicll no charp i1 mate. 

ZolO To make a final coin te1t to .detenaine whetiler "the coin haa 
-•• properl,- collected. or returneclo 

·:Sell !o reaet all regiatera to nonu.lo 

i.12 To netore it1elt to norul in readine1a tor \he nut call. 

•• CODECTING CIRCUITS 

Thi■ ••••r will fllnction with.1 

-iol J.Jq atandard diatrict aelector. 

4-2 AJq atandard. office aelectoro ... An7 standard 1ncomiJ1B ■elector. 

.. , klq atands.rd final selector. 

fte6 uq atand.ard. R.c.1. trunlc to a -.nu.al ot'ticeo 

•• 6 Jzq atandard ou.tgoinc tnmk to an operator•• 

4o7 A~aociated cord. circuit■ at trouDle d••k• 

IBDIX 

BEGULAR JQX:H.UiICAL C.A.LL tBiliG OPFIOI SELJill'l'OB • .IOU-COIH 

SeDd.er Selected 
setting t.he Beginen 
'l'ranalation 
Di ■trict Selection■ 

Office Te■-t and Selection■ 

posUione 

Paragraph 

' la 
16 
20 
2' 
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IncoaiDc 'l'eat ant selecUODa 
Final Selection■ 
IDCIIUJIC 44TaD.CO &Jld. Tal.ld.q Selectia 
h■ett:lB.c tile Begi ■t•r• 
aetva w Jloraal 
.&.D&Dd one4 Call• 
Tille K•n.r• ant Alam CirC1li '\ 

DGULAB DC!WIIC.U. CW. USIHG OffICI SBLJIJ'l'Olil - COIB 

Opera'\ien of fiM b&nre Circm.t 
Prellainaq Cola '!'eat 
Coin Callee'\ anA Behn 
•1na1 Cein Teat 
Rehm w .l'or•l 
CAU. !l'O ZDO OPJml!'OB ilD on DIQff C011BS 
C~ TO THllD DIGit OPlllA.!OB 
Cl.LL to USTRICDD ZOU • 
CALL Tl.&. B.Cele 'l'BWD 

Direo'\ R.C.Io - --•r L••• tlaan -10,000 
Tan4• B.c.1. - ._-.r Lea■ tna 10,000 
OperaUo:a. ot Tia•••~ C1rou1.'\ oa B..c.1. Call• 
Dino, and. Tan4•. B.c.1. ~ l'uNr ■ore~ 9•999 

KI ~BLLillilOUS 

O'fEBFLOlf 

Di ■'\rict Selector 
Ot1'1 oe Sal actor 
Incoming Selector 
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60 'lhi ■ circuit contain■ 4 ■equence nitchee, - a sender control switch, 
• send.er niteh, a claa ■ anrUch, &nd B.oCelo iapul.H ■witch, designated. 
(R--1), (B--2), (R,,.Z') and (R-l) reapect1Yel70 The varioua nUch•• control 
'the clrcui t condl ti on.a in tile Hnder duriiig coapleti on ot a call• a■ fol• 
low■ : 

{a) '!he ■ender control niteh, (►l}, control■ the ■eiaure ot the 
audar and the retum ot "\be sender io nQ?mal. 

(b} The sender nitch, (B-i)p c.ntrol ■ di■trict ■election•, trunlt 
te■t, mmerlcal selection■ on mechanical calla• &Dd. 'the ■ tart of 
R.C.le pul1e1 on R.C.lo alua call ■ o 

(cJ The claaa awitch, (~), causes the sender to tunction as re-
quil'l:d for co11.pleting the •arioua claa11■ at callao 

(d) The R.c.1. iapul ■- nitch, (Ib,4.) 1 establiahu '\he circuit co.-
UUon■ required for ■-D41ng R.C.I. illpulses to manual or tan4• 
oftic••• The switch mak• one revolution or. direct and two revolu• 
tion• on tand.• R.c.1. call•• 

6• 'lhe ■ender contain• ll #200 type ■electors designaiecl 'the reg11ter 
control (BC) nitch, ottice cod.• register• (A and B)p the nuaaerical. re­
gietera ( TH11 H, T11 u, SH, ST &D4 SU), and the i:lme m•aun nUch (ll)o 
It also con"\ains two Noo 20Z..A or .tloo 1203-A ■electors d.esip&ted. the 
"Translator"• The UN ot '\b.eee selecton 1• aa tollow■: 

(a) The "re•1•ter control" (RC) •itch directs '\he iapulae■ troa 
ihe calling su'beeriber•• dial to the "office code• an4 maaerical 
regiater■ o The regi ■ter control •itcll also pr■Yenta an attempt 
ie make ezq selection before the regis'\era which control thia .... 
1 ect ion he.Ye ••en ■et o 

(a) The "Office Cote" (A and B) register• control the settinf; of 
the "Tran ■lator", and. the tran■lator·control ■ the aettinc ot tile 
ola■■ ni tch, in order tha'\ 'Ule send.er t"llnction aa require4 tor 
the cla■a of call being aad.•• an.cl 1D ord.er that ihe diatric.t ■aw 
lector ■elect a tr,uuc. to the eftio• desired. The tranalator aleo 
control ■ ihe "trllDk: ceapemat1n1 reai ■tanc•• talki.nc ■eleciicm■, 
the "llkip office" feature, &D4. a4d.1tional Um• tor dialing a 
pan7 cleaipa:Uoa en B..c.1. ola■■ call•• 

(c) The "mlaerical regiat■r•• control 1ncom1n,; an4 final ■elec-
tiu■ on ■echanical claaa caU• an.4 control the circ11.i i condi• 
1i1ona e■tablish.ed. for ••ming R.c.1. iapulaea en R.c.1. cl••• 
callao 
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(4) The "tlme •••ure an4 alara" (ll.) ni'tch measure• tha time allo .. 
ed. "11.e aenur tor pertorain8 ite aeweral functions, and, it a g1Ten· 
par'\ of the sender•• operation haa not 'Nen coaplete4 1n ihi• meaaure4 
tim.e • a lignal 1 • d.iapla,ed a 1; th4f aoni '\or•• po1Uion. On coin ■end.er• 
the (.M:} ni '\ch is alao uaed to control preliminar7 eo1n. teat, coin 
cellect or re'turn, and. final coill test on calla traa coin lines, &n4 
it "hae functian• are not properl7 performed a aigll&l. is giYen a'\ 
the aoni tor' ■ poai tiono 

UGULAB. MECHA.l'ICAL CALLS USING OFFICE SELECTOR - NOJJ-CDilf ("X.• WIRDIGJ 

SENDIB SELlDTD 

To With 'the ■encler con'trol nitch 1n poaiUon 1, batter7 ia connected. 
lb.rough the winding of the ( T) rela7 1;e the m.ul ti.Pl• test te:naiaal of 'the 
aHocia'$M. diatrict aen4er ■elector (not llhown)o Whc a hlUlti.DB ■ender 
selector ■elect• and connect, to the tip (T)e ring (BJ, te•'\• tunduaental 
·Up (rrJ, ■ender control (Sc), tundamental ring (n). teminal■ of 1ib.i ■ 
o1rc'ld.1i• 11; connect• grmnd to the test tendnal• operating the (T) rela7. 
The (T) rela7 eperated, (a) 1 ■ held. operated. rrom grcnmd on the teat 1•4• 
(b) operate■ the (OH» rela7 and. (C) opera.tee the (SLR) rela7. 

lo \rhea. '\he aender 11 ■elected, the a1 ■ociated. d.iatric"t adYa,nce1 w the 
"awaiting send.er" positiou, in which po ■it1on a circuit i■ clo■ed tram bat­
ter,, ner lead. sc, through both windings ct the tscJ rela;r, to grOUIUl 
ep.,.Ung the (SC) rela7. The operaUQn of the (OB) relq, (a) cl••• a 
c1rcu11i trCllll ground. to operate the (S.BJ relq, ('b) preps.re■ :ln part a cir­
cuit ror operating '\he (T-,,1) ralq 11 (c) cloH■ a circuit ham grOIID.d. Oil Ua 
aake contact» (X w:lrt.nc). normal terminal (terminal 22) an4 {Jl,rr,2) brwJb• 
"to batt•rJ' thro~ the 1-realt oonu.o, and. wimling of the (JIS) rel&3, oper­
ating the (llS) relqo The operation of the (SB) rela7, (a) apen■ the 
op C'& ting circuit to the (D) relq ■o VI.at thi■ ■enter o&DDo t 'be ma.4.e 
bu.17 b7 a ■ate 'bua7 plug, lb) cloNa 1n part a chain oirotit to th• "&11 
eerul.er■ lnu,J" reciner• (c) clo■e• in pu-t a c1rcu1 '\ to llpt the ■a114er 
bu7 laiQ when the 1ender bua7 ke7 1■ opca'\ed, a.ad (d) cloae■ a circuil 
tr• lta"t'\e17 through th• no~ind.uctiYe winding of the (lf-1) rela7 in 
parallel •1th ba tter7 throqh the w1n41ng of •e ( 'l') rela7" through '\he 
80 oha wind.in« ot the I T---1) rela7 ( 1n parallel with the lS-.lC 500 oh■ r ... 
eieb.nce, when u■ed.) to ground on the armature of the (DJ rela70 

'• The (11--1) relq doe■ not 01,rat• a'\ "thi ■ ti••• as ita induoliYe wlD4• 
1ng 1• lhor~ircu1'8d. by the grGIUld. on the tHt lea4o The (IIG) rela7 
operated, fVlctlons a■ 4eacr1Nd. under "'l'im• aeaaure and. alara•• 91• 
epera t ion of the (SC) rela7 opena ~• ei rcuU '\hrough '\he ( SLB) relqe 

< 
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~• (SLB) rela7 is slow to release and.• if the call ha■ not been abandoned. 
or the Hnd.er aeiHd. to collect; or return a coin, the (L) ·rela7 operate, 
before the (SLB) relq releaae110 Circuit battery through tile prim&r7 
•1D4111c of 'Ule ( L} ralq ( X wiring)• (KSL) rela7 normal, R lea~ ibroup 
the a■ eociated. di airict., line tinder, and aub1criber'1 line eircui u (not 
ah own> t- l •d• (IISL) relay normal, w ground throu8h the outer wind.inc ot 
'\he 66--A repeating coilo The operation ot tb.e (L) rel&7 clo••• a circuit 
troa batier7 thrOUi)l the win41ng ot tile (SLR) rela7, to ground, "thus hold• 
1ng the (SLB) rela7 operated. • . 

100 It the oall 11 ab&nd.oned or the· aendar ha1 been seiHd to collect or 
Niurn a coin, 'Ule (L) r•l&T dou not operate &lld the (SLR) relq re­
l••••• cau1ing th• ■ender to tunctioD, a1 d.Hcribecl for an abandoned. call 
1n paragraphs 4S to 45 or ae de■cr1Hd 1n paragraph 61 if ■eised. fer the 
purpoH of collectin8 or ret'wl.ciiD& 1he caino The operation ot "the lLJ 
rela7 al ■o cloM■ a cirC\lit traa groWld. 11 (T) aud. (L) rela.ra operated, 
{SC•l) relq neraal, (SC) rela7 operated., wiD4.i!lB ot the (SC--1) rela7, 
io iattar7. operaUng the (S0-1) rela7. The (sc-lJ rela7 look• to ground 
on "the ( T) relq o The op era '1 on ot th• ( SC.-1 ) rela7 ( a J ad.Yance■ the 
••n4•r control nitch w po11tion ·2P and. (b) cloae■ & circuit to op.-.. 
ate ihe (BLS) relqo '!he op•ation ot 'the (BLS) rela7 cloae1 a circuit 
troa ground. throu.e;h the (Ro-i) bN.l!lh and. normal ierllinal 25 otuu wi.n4-
1.ne ot the 66-A rep•tlnc coil, 1/2 mt cond.en ■er to batter7 on ihe lea4 
"lfo ~n• Oircui ta"• A. tone b thu1 1114uced. in the 500 ohm winding ot 
"Uie 6&,,.A rep•Unc coil &114 transai Ued. to the calling ■tation a1 an 
indication that 'the office apparatu.1 ia read.7 tor "\he operaUon o'f the 
dial. 

llo ill& the a,~ncler contrel ••1 tch enter■ position 1-3/4., grouncl i■ • 
connected. to the upper outer contao1ii ot control oaa T throue;h ihe wind• 
inc et 1ihe (OIJ) rela7, holdi.Dc the (ON) relq operated until th• send.er 
centrol nitoh ad.Yance■ fraa po ■ition 6o 

SETTING UGISfEBS 

12. The operation ot '4.e dial at the cailing aktion alternatel7 re ... 
1•1• an4 re-operat-■ the (LJ relay, 1n 81D,Chronie■ with "the 111p11l ■ee 
1n each digit dialedo The (3L.R) rala7 i ■ alow io release and remai.na 
operated while the entire llll.lll'ber b beil18 dialed. Th• tint rel•H 
of the (L) relay closes a circuit from ground, (!) rela7 operated, (L) 
rela7 releaeed, (BLS) rela7 eperata4, winding■ of the (RA) rela.J', RC-6 
bn1h aD4 .I 1i•rainal• io Mtter7 "throu£h two path• in parallelo One ot 
th•••· pa'Ula 11 traced thro'Q.ih the nonu.l (PP) relay winding of the A 
aagnet through tha 44-li: reainanc• and. one •1D41Jl8 ot tile (Ol'-2) nla7 
ill p.an.llel, to batter7, operaUnc the {RA.) relq, tile .A. Jl.8611&t, an4 
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(OI-2) rela7. The other path 1e traced through the A magnet noraalp 
strapped terainal1 ot arc (A•l), lead A, arc BC-6, nonaal terainal and. 
l»rwih, Hnder control caa F, winding ot ihe {m) rela7, (PP) rela7 nor­
mal to batteq, operating th• .(PH) relay. Th• (RA) rela7 11 1low 1n 
releasin.c an4 remain• operated until all digiia are dialedo 

,~. The operation ot the (li) rela7 close■ a circuit trom gro\Uld on the 
(BLS) rela7 to operate the {BC) magneto 'lhe (PH) relay 1• taat in operw 
ating, and when operated 0lo1e1 the register ■teppin8 aagnet circu.i.t 
to an additional ground. on ita lett a~ture and. looks to ground. until 
the A ~•t operates, to insure 1tepping of the register• it tor an., 
reaaon 'the iapulae■ ot the (L) relq are not ot sufficient duration to 
operate the A ma.gnat-. The operation of the (PH} rela7 alao cloH■ a 
circm.t from ground on U■ right a.ma-tu.re to baUer7 through the w1D4-
iq ot th• (SLB) rela7 en4 hold.I thi ■ rela7 operated during the puleing 
period. 

14. Vt'he the A regi■ter magnet operates" af"t•r the (L) reLa7 releases 
11i open■ the circuit throu@ll the (PH) relay. The (HI) rela7 rel•••• 
opening the circui 1i tilroUSb the A -«net• Th• ( OB-2) relay and "" mapet 
relea•• an4 1ihe A regi1ter b1"1.8h a•■embl7 11 a4n,noed to terminal lo Each 
tiae "the (L) rela7 release■ an4 re-operataa, the A reeieter magnet &Del th• 
A rela7 operate and rel••• and. the A regi11ier bru.lh a■aembl.r is &d.Yanoed 
one 1tepo Opon "the completion of '\he ••riee ot 1Jlln11Hs, corresponding 1io 
the fin1i digit ot the ottice code, the (RA.) rela7 and (OB«-2) rel&J'II re• 
lease. The rel ea■• of the (RA.) relay opaa the clrcui t 1n wbica the RC 
11&gnet 1• eneriiled, rel•11nc the u.gnet, s"tepping the BC bru1h a■1embl1r 
to terminal lo The DUDlber l 1■ not ued a.1 a digU of the ot:tice code 
a.n4 tllerefon two or aore iaplll••• are rece11'ed. tor the fir11i digit dial• 
ff. ant the A register dou not atop on terminal l except 1n 'the ca•• ()f 

a prelimin&.17 impulse--a■ described later in.paragraph 41• 

loo '!'he ■ender i ■ now read.7 to receiTe iapuleea tor the aecond digit of 
~• o~fioe codeo The (L) rela7 again al1ierna1iel7 r•l•••• and re-oper­
atee, respoll41ne to the impul••• from the dialo The (RA), (PH} a.lid (OB-2) 
relaJ'II, and the B regieter m&BJlet operah and. releaee, atepping '\he B r..,. 
gieier in a aanner ■ imilar to that ln which '\he ".A." regi•t•r wa■ flat, ex­
cept• ihe pul•inc cirC1lit frcn. grov.n4 'throu~ the (Lt a.ncl (PB) rela79 operw 
ated. 11 throll8h 'the wizulill@' of ihe .B regi1ter magnet and ierainal 1 ot the 
R0-6 arc• 1n■1iead ot "the "A" regl•ter magnet, and the circuit 1n which lhe 
(PH) rela7 operate•• pu■e• thrOUBh terainal l ot the RC-6 are, l•d B• 
an4 ■trapped terainala ot the ►l arc• illetea.4 of the normal ierain&l of 
the RC-5 arc am. leat 4o The BC magnet ii energised when the (li) rela7 
operate•• and.. whan the (BA) rela.7 releaHI upon cGlll)leUon of 'ihe aeriet 
ot iapul•e• corre•po.nd.inc to the •eooD4. cUsi1i ot the nwaber dialed~ the 
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BC aagnet Nlea•••, •teppinB 1ihe RC bruah aaeembl7 tie ierllinal 2o The 
reg11ier control nitch 11 now 1n po1iiion -to 41reot 1ihe next 1erie1 of 
iapuleee from the (L) relay to the thoul&Dd• regiltero 'Dle 'l'H, B, If and. 
U register• are set in a eiailar manner to that de1cri'becl to~ the A an4 
I Ngi eters o On all calla for which the H register 18 ••t in posUione 
0 to 9 lnclu1beo The ( IG) rela7 Opel'& te,. •h•reb7 the l COWl Unc relt.7 
h CODDected to the eYen numbered. terainal of the arc TB-6 for inooai.ns 
group selection• 1natea4 of the (O) counting rela7 &114 •h•e the a oeunt;.. 
ing rela7 1• connecte4 to the ocld. mua'bere4 •raJ.nal~ o~ t.h• lfR-6 arc 1D­
etea4 of t.he 2 counting rela70 

TRANSLATION 

160 When 'tba bruh• ot 'the~ nitch ad.Yance to tel'lllul 2 after ••tting 
the n4" regi•ter, a circuit 1• cloaed. to operate t.he (ST) rela7 fr• ia1i­
'ier1, winding and. break contact of 1he (S'1') rela7, terainal 2 and arc 
R~ bn1.sh, to grOIU14 at the (B.LS) rela70 flle (ST) rela7 operated., (aJ 
lock• in poaition 2 'throll&h U1 make contact, cam. o to grOW1t OD the 
(BLS) rela7 operated• (lt) cl0HI a circlli t troa groun4 on 1 ta a:nu.tuN 
~rough 'lh• windillB• ot the ROT-1 am. B()l!l,,,,2 magnet• to b&tte17, opera► 
1~ 1be ■a,en.et1, 'thu• rotating the ponr driYen iran1laior and. l•} COD• 
nech grCMnd tr• 'the (BLS) rela7 operated., 'ihe (SSB) rel1.7 nonaal, the 
(ST) rela7 operated., .A,.Z bn•h and terain&l, to ane ot 1ib.e B regi•\er 
bru.1hN and. terainal throu,h ~• cro■e canneetion• to ihe tranalator arc 
T1-s and '1'2--So 

1,. When the translator bruah a11eul7 &4Tanoea to the pariicllla.r •r-
min&l to which 1ihi• groun4 1• oonnected. 1ib.e circ-1 t 1• a.tend.eel throqn 
'"1.e (TR) rela7 operatell. or noraal, w u.tte17 1ibroqh the •1D41nB• ot 
'\Ile TS-1 and. i'S-2 rela7• and t, ba Uer7 'throUBh ih • windiJlct ot 'the 
ST0P---1 &114 STOP--2 aasnet•• 'I.he (Tii) rela7 operate■ 11' the • regiater 
ia ••i in poeiiion• z, 6, 7 or t th.-e'b7 tranaai'l;tin.g 'Ule .b.uUng lead 
troa the arc with terain&l. • au bered. l w 2.2 the arc •1th terainal • 
mualtere4 21 to '4o The !Swl and !'S-2 rela,a and the S!'Qpw,l ant S!OP..& 
magnets open. i.e in tb.1 ■ c1rcu1 t and. lock te ground. on the lST) relqo 
The operation et the TS--1 ant 'l'S-.2 rela,a, (a) clo••• anot!Br locklnc 
circul, tor 1ib. e ( S'? J rela7 ~ tr• gNUD.4 on the &1'11& hre of 1ib e TS-1 r ... 
la7, through the lowr cGntaoh of Hnur control cu o, w batter7 
"through 1ihe make contact and winding of the (ST) rela7, ()J clo1e1 a 
circuit tre111 gNIUl4 on the araature ancl ake contact of the (!S-1) &114 
(Ts--2) rela,- opva'ied,· ■ender c:-a c, to bat'ter7 'Ulre\1&b 'lhe wind.ill£ 
ot ihe B--2 aagnat., a4Tano1ng the ••lld.er •1 ica io poll Hon 2. (o) oloee■ 
a cirni t fl"CIII ,roan4 on the ( f S-1 ) &l1d ( TS-.Z ) rela71, ■end.er con 1irol 
caa :a, to \&Uer7 thrO'U&ll the B-l Mgne1i• &d•anci.nc 1ihe ••n4er control 
n1tch te po11\1on ~. 
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18e Each powr d.rlTU iranalator con•iata of ene 20S-.A. or 120~A. ■e-
lecter. It hu a aapacit7 of tort,-tour ■et■ ot terainala, eacll Dank 
con■i ■•UllB of 'twentr-two ••is. 'lhe bo bank■ are m.ountecl Oil 'th ■ trans­
la~or traaa parallel to each etiler with the terminal, in allgnaent wiih 
the ■priq■ of "Ule bra■h as■em'bli 81 of ihe Hlectoro The ■electer i ■ 
coapo1ed. at a rotar., aagnet a STOP magnet and ho 1tep b,7 ■tep bru■a 
a■■eablia., which are claap ■d to a rota.17 ahafi in the magnet en4 of 
which 1 ■ fastened. a aetal 4rhing disco lfhe 'lr1u1hH &re- Bingle oded 
'the 'br14g1f18 tn• am on OJ1e aa■•bl7 are ■et 180 degree■ tro■ the 
ltn.sh• on the othw a■1e11bl7• ■o that 'ihe brush-■ of enl;r one aaaem.'bl7 
can aake contact wi'\b. the terainal■ at &11¥ one ti■eo 'lh• d.rh1D€ d.iac 
1• actuated. b7 ihe [BOif )., magnet,- which operate, in a circuU 1ihroup 
'11• 'break con'tact of the STOP magneto Th• disc 11 pro•ldell with a 
notche4 ra• tile notch■■ of which ■■rTe 'to ■top an4 hold. the ■ elector 
•Uh the bruh aa■eulie■ centered. on the terainal■ o i:Ih• arm.ah.re ot 
the STOP ■agne'\ 11 proYlted. ai 1 b end wUh a projeotillc' pawl, which 1■ 
ot nJ'ficient Bise to •DC&P an7 of the notches in the rim. of the diec, 
1ihu• proY141ng a po111i1w• mechanical stop tor 1ih• rotar7 unit when the 
STOP magnet 1• operated.. Hormall7, the armatun pawl doe■ not teuch 
the rill of the di•c• at 11111' pointo 'lh• circuit ia arranged. so that the 
■top u.pet eperatea when the huniiDB di■co of either a■Hm'kll7 aake■ con 
taot wl ,_ the te■ired. ter■inal.o Aa tb.e h11r1'U.J18 brulhu 'l'l-S uul '1'2-S are 
aout.4 to aake 0111"8.at 'brush sl1ghU7 in &d.Yance ot the other 'bru.shea, 
'tile S!OP u.p.et 1• eperated, 1-etore the corresponding notch in the rim. 
of 'the d.hco 1a llllder the armature pawl~ cau.Bins the pawl to reei on th 
rt.a of tile 4i•c• 'between two coaple1i• notch••• The ROT, magnet, there• 
tore re•in• operated. aad the diaoo conUnu.•• to rotate until the arma­
ture pasl bop■ int■ ihe nut notch which 1• auociated •Uh the daaired 
row ot "9rainal■ o lb.en the pawl enter• the notch~ iha c@ta.et sprina• 
u■ocia~ed. .•i th th• STOP IUf;ll&t are opened~ thereby opening the cireu.i t 
through the wincll:ag of the BOTo mapet o 'l'he STOP magnet remain.a oper-
a tins clurlna tile progr••· et Hl■ctiOAo 

to A.an■• tor thi ■ clan of call 0 that 'the translator •iopa 1n a poai .. 
tlon in which the TI....CL bruall 1• resting on the contaot■ of the terminal 
w w!lich the cla■a ■et lu4 C 1a oonneoted.., The circuit 11 thtn elo ■ecl 
t'roa 'batter7 through the R-~ magnet and the (CL) rela7 in· parallel, ca■ 
c. lead c • ierai.nal ~ f&-CL br1uh • (OT) rele.y norul to ground at the 
(Ts-2) relq operated., &d.Ye.ncing '\he .elui• ■witch to poa1Uou. 7 or 18 
and. opvat:l.ng the (CL) rela70 '!he operation of the (CL) relq preYent■ 
the eperaticm et ih• relap 1n the iapul■• circuit du.rill€ the ad"Janoe 
ot the clue niiclh The (CL) rela7 relea••• wh111 ihe nUch ad"Yancee 
be7ond. position 6 o, l?o 

DI srBI OJ.I SILEC! IOX 

200 l'itil. the ■en4er con'\rol •itch 1n poeition 5, and. the Hnder nitch 
ill po■ition 2. the fllndaaental circuit 1• cloaed tor bnah aelectiou.o 
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1'11■ circuit 1■ tr• batter7 '\hroue,i the dia'lirict line rela7• o•or l•d. 
[:rl')o {s) &1111. (.uJY) rela79 11.or-.l~ 1enur oontrol ca. s. upper euwr and. 
lower inn_. conu.ob of ■ender ou •• whw:U.ng■ of 'Ulo (OJ'LJ rela7~ lBO) 
relay noraal• wiadinp of the (STP) rela7, 1000 aha■ re■iau.nce• loNr 
imlor a.n4 ,q>por 011-ter con'\&ots of ••Dller control caa J, to grOW1cl on ■arid.er 
oaa Io !l'h• (WL) rala7 d.o•• not operate at '\hi ■ ·U.ae, a■ 1'\ 1■ of '\he 
polariaecl tn•, \Ullua Ol1■ ot the Hlecton BO• to o••rflo•, at which 
'time 1ih~ battor7 "1lr0\1Sb 1 u wlucU:np ia 1n '\ho H'Hrnd. diraotiono !he 
41■ trlct (L), am (STP) rela7■ opva"\od., cau• "the ■elector io ao·H 111>"'" 
wan an.4 oloao a circlliti 1n which one ot t;ho aoun'liinc relq•• operate■• 
ror 1ihi ■ call• it i• asnaed. that 1;b.e 2 CG1U1'\ing rela7 1 ■ th■ fir■t io 
ie operawde Tho circa.it tor opvaUng 2 counU.q rela7 1• trca ntiter7 
at een4.or control caa x, •iD.Cling of Ulo 2 counting rela7_, 2 1 aeunUng re-
1&7 aomal• loa4 2., terainal and T-2 Dlf bra.ah, eeDAer caa• V and. u, ••mer 
oen-trel ca. •• (ll) rela7 noru.l• aemor OUl (L), (STP) relq operate4 to 
gro'IIDd. on send.er oaa Io ~• operation of (.2) 001mUq rela7 cloaH a cir-­
n.1 t througb 1 ta wind.inga and. 'Ul e winding of "th• ( 2') 00\Ul. iing rela7 ill 
••riu troa ground. 'through aen4er caa Jo !he (2') 001anUnc relq d.o• not 
opera 1.e at 'tihi • Uae • ha.re• er, a■ 1 "\ 1 • ab.or'\ ci rcll.1 ied. 'b7 gr OIUld. on caa I 
1111ur ccmirel of ihe (STP) relq. JI.a "th• 4iatr1ci selector aOYe■ v.pwar4 
tor lll"ll■h ■election, gNlmd i ■ connected. to the Up s14e ot 'lih• f'ud.aaen"\al 
circu1 t, eaah ti.IN the A co111Uia."\or bra.ah -.koa con"\ac"\ w11h one ot the 
■etal aep.eat■ ln "the "•• ooaumtatoro '!hi■ ground ahori circuUa 1h• •iD4-
in8 ot tho (STP). ·relq 1 cau•lng i't to rel .. eo 'Ille r•l•ae of '1:ao {STP) 
rela7 r•oYe■ the ■hon cirolli. i tra the wind.~ ot tho 2' c01mtina relqo 
The a• colUlU.uc re;l.a7 now operate■ alld. the a counUDC relay holu 1D the 
clrcllit 4eacr1'be4 aboTeo Th• operation ot th• 2 1 OOlUltiDC rela7 tran•t•r• 
tile pulalng circuit throUfOi ib ll&ke oon'\aot• w '\he 1 counUnc r•l•J'• 
rea4.J tor ·ib.e next lapul •• 

2lo The 41 ■trict'\ Hlector oontim1•• to aon ll,Pa'ard an.cl each operaUen aml. 
rel ea•• ot th• ( STP) rela7 caves one ••t ot c01mting relq■ to lie opo:r--
a teclo • 

Uo The n11mber ot cOUDUq rela7■ to lie operated tor a giTen ••ltctlon 
1• de'terainod. b7 connecting ihe c01U1Unc rela7 "\erainal■ to 'the teralnal ■ 
of tho translator arc a• •P•citied. b7 the Telepb.om Coapan7. ao tiaati the 
te■irecl 001U1.'liil1B rela7 will be connacted. to 'Che tarm.1Dal on which ihe 
Tl•DB and. 'f2-..D.B bNah ot "the traulator ahall be re■ilUBo Ihm the (STP) 
relq rel• .. • after ihe operation ot (0) counting rela7, the lb.or'\ oir­
oui t to greund oa caa I i ■ re■oTed troa 1ihe winding ot tho (10) and. (BO) 
rela7so Th• (D) countinc rela7 holcla 0 aat tae (10) ant (130) relqa oper­
ate 1n parallel to groun4 on caa Jo The operation ot "\he (BOJ rela7 open■ 
the tundaaental circuit,- "\hua atoppiq "the 1'P-4rh• of "the dia'\riot •■-
lee-tor a.nd causing 'liae district •itch to adn.nceo Th• operation ot 1ib.e 

• 
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(J'O) relay, cl•••• a c1rcll11i 1a 11h1cll ~• aend.er n11ich 1, a4:rance4 to 
pe■ iilon s. Th.11 circa.it 1a tr• BNlU14 on ih• &l'lll&U.N ot the (PO) 

·rela7 1 -UA) rela7 nonaal• ae11der control o.a I, aeZJder cam c, to b&~ 
ter7 threugh the B-2 aapet. file A. 0&11 &d.T&11oea the ■witch to posi Uon 
•• .la the ■eZJder •itch achance1 troa poai Uon 2• '\he counting rela71 
.releaae, ■ inoe ihe cirNit throup their w1D41118a 1■ opened at oaa Io 
1'1"11 the ■encler ■wUch ill poai Um 41 • the 1,000 olul nenc-1nduo1i1•• w1D4-
lnc or th• (SC) rela7 11 uori circuited. t'r .. gro111l4 on ~e ■end.er oaa 
J, reducing the re■i ■'U.DCO to grCIIUMl on lead sc, oauaing 1ila operation 
et the (CB) relay 1n '\he di ■tricte the 411trict grou,p selection ant 
tnnk lluntlng haTe l>eeu oaple\841. 1 U 1■ neceasar7 that ~• di■triot 

(CB) rala7 re-operate• in offer w a'9.Tance 1ihe d1••r1c~ ni'\iah to the 
■ election DOJ'oll4 po■1t1011. 

IOTB,.. Ia en.er to proloq '\he lite et 1ihe atepplnc relay oontacJ~ tile 
41~o1iion ot eurren:\ tlow through '\heae contact■ 1■ rneree4 
tor Mah aucoe■■1Te selection b7 l!'lll&n■ et the autting• on 
send.er caa■ L an4 le 

2So 'f'Uh the ,enter ni tch Sa :,oaU1on 4., the flande■enta~ circuit 1• 
acalll cl•••• tor 41atrt&t grOQ ,election• u 4eacribed. tor d.11trict 
lll'll■ll Hl ec'lione 'fh• oirClli t tor epera Ung tA • counttn« rel&111 1• fr• 
grnnd. at the low•r n'\er con'\&ct ot au 1. (S'l'P) relq operated• caa L, 
(IA) nlq 11or■al, ■oder oon-trol caa •• ■end.er cam■ U and. , • ~• T2-DG 
"bruh &D4 iel'llinal• at oro■• conuction laacl to batter7 threugh the 
pr•1er enntlng r•l.&7• ften 8Ut'tic1ent 1apal••• haYe been rece1Te4 w 
aa'U ■t7 tile ■emer, ~• (:BO) ant. (J'O) nla7■ operate a• cte,cri"4 tor 
H1l• ■eleotio•• '!!le •perati•• ot the {BO) rela7 open• "the f'lutdaieental 
eircllit• a4Tano1Jac '11• 41.trict t• 1t■ trank ll1U1tiac poaitlon. HaTinc 
aelecte4 an 141• tl'llllk, the di■trict a4.Tanc•• to aelect1on be7on4o 'lb• 
eperation of ~• (,o) rel .. 7 clo••• a circut t'r• grcnu;i.4 a 1t• anatur•, 
(ll) rela7 noraal ••u.w control caa I,. ■GA•r caa C to ~&t'&er7 '1lroup 
'\he R IIIIL8D•'• a4Ta.nciug th• ■-An ni'ticb w J)Oei tio:n fie 'lhe A oaa ad.• 
Tance• the n1 tch te poei ti OIi &. '!!le c01mU.ng rela7a rel ••e when the 
nitch ad.Yance• tr• poeition •• 

OJ'lPIC:I HS! Al']) Sll1J,.BC!IO:lf;;. 

.u. l'ith ~e aenrler nitca 1n po,iUon 61 a circuit 1■ cloaed. fro■ 'bat-
ter71i thNutJI one •1D41na ot '\he ottlc• line rela7, o•er lead rt., s an4 
(UT) rela,a noru.l, top imler con'\ao" et aen4er control c• s, i.fs,500 

·Qhu re■iataMe• ■enl.•r cua o. •1n4ing ot the lT'-"h (Ol'L) arid. (Slf.P J r.,. 
la7a, (BO) rela7 noraal, top ~•r contaot et •en4•r.c• x, sOlld.er con,., 
-.rol caa .. coapeu■atinc rea1aianc•• ant OJ'Fw'fl truk &114 arc• cc,ap_.. 
aating real ■tan.co, ( 0-1200 ehlla) ■en4er control caa v, (mY-1 J rela7 
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nomal ner lead 1B1 'lo grcnml hi '\he ottice cireui t. !he ('l'G) rela7 
eperatea, operaUng "the (TC.-1) relayo 'l'h• operation at the (TC--1) rela7 
operate• 'Ula (CI) r•la7 which 1• hel4 operated. through iia -.t:e con-tact■, 
■end.er caa Y, ■ender con'lrol caa 'l to groundo The aend.er R ma.gnet ener­
ci•e• trom batt•l"J'• top inner conta~t ot ~aa B, operated (CI) rela1, 
■enter control ca.au to gro'Uld. advancing tile ■ender niteh to position 
7o A• ihe nitch break• position 6 "th• t'lmdaaental circuit ia opened at 
■enter Call o relealling the (TG) and (ro-1) relaya. .u tile •1 ich break■ 
po■Uion 6 1/4. at Hild.er caa Y, the (CI) relq rel••••• ope111nc 'the enere 
s1•1Dc circuit of ihe ■end.er R magnet, ■toppinB the ■ender ni tch in po­
ai Uon '• 'fh• Ritell &dYa.ncea to poaition 8 from ground on the (IA) re­
laJ"• While ih■ nUch 1 ■ a4Yanc1ng to Josi"tion 7, a cirmii 1• clo■et. 
fro■ ltatter7, ••D4•r control caa x, 500 oha• resistance, ■ end.er cama K 
and N, winding of 'the (OJ'L) relq, (BO) relay normal, windinga ot '\he 
(STP} rela7, 1000 ou■ reai ■'ian.ce to groun4 on aend.er oaa Ho '!be (STP) 
relay operau■ ud 1 .... diaiel7 rel••••• ae the niich &d.Yances tro■ posi• 
tion ?o Thi• cen41t1on ■oak■ iha (STP) relay. 

260 ID po11tion 8 the tmutamenial circui"t 1 ■ again clo ■e4 fer ottice bru8h 
aeleciiono Thia circuit 1 ■ iraced. th• aame aa tor ottice teai with the 
uception thai it paa••• tilroue::n 'ih• v.ppe outer an4 lower contact, ot 
•°'-•r eaa ll 1Datead of "throustt the 14•500 ohm.a reli ■tance ~ winding ot 
tile (ll'G} rela7. Ground tre the aepenta ot the ottioe A o01111utator 1n'\ez­
■ittenil7 ahorl circuit the (STP) rela7 alt•rnai•lT releasing an4 reoper­
aiing iio Ta• counUD& rela7 circuii 1• the same a■ deaoribed for Dia­
irici ~Nah selection• ucepi ihai it ia now closed. throU&h the lower outer 
contac"t• ot cam■ L Ul4 l• 13»per inner contact• of cam V, ierainal and. '?2-0:S 
DJ'\18Ao When autf1o1en't iapulN• ha ... e been recei•ed to aaU■t, the aeDder, 

·'th• (BO) and (J"O) rela7a operateo 'lh• operation of the (BO) rela7 open• 
\he tundaaental circa.it 1toppins the lll>"'Clrive of the otfice ■elector am 
ad:rancing the office nitc:ho '!he operation of t.b.e (J'O) rela7 ad.Yance■ the 
aender ffitch to poeiiion '• the A cua adY&ncing ii -to position lOo The 
ccnmting relay■ release when ~• ni tch &cl.•anc.ea trom pod Uon 80. 

-?60 With the aen4er nit.ca 1n poei tion 10 .. the tundaaental circui 1i 1a 
cloaet and ottia. group selection ia m&de in the same ll&lUler as the ottice 
bruah selection, except that the e1rcu1t to operate the counting rela7a 11 

\hroup the upper outer contacts ot cama I and. L1 lower inner contact ot 
cam u, terminal and T2-0G bru.ah.o When auttic1ent ialpul11e1 haYe "been re­
ceiYed to satiat7 '\he sender, the (BO) and (FO) rela1■ operate. 91• operaw 
Uon ot 1ihe (BO) relay opens the fundamental circuit and the operation ot 
tile (FO) relay ad.Yances the ■end.er switch to position 11, the A caa ad.• 
•ancing U to position l2o The countin6 relay• release when the ewUch &d• 
... azi.ces trom poaition 10. 
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INCOMING TEST .,~ SELECTIONS 

270 Whu "11• ■ender nUch ad.Yancea "through poaittona 11 and 121 'he 
(S) nla7 opera.'\.e■ it the TB Md. H regiaten ba•e not 7et adTanced. troa 
normal. CIBCUITa- Batter,, through 1 ta winding-, (DWOJ rela7 normal, 
■end.er ca• F, c&a I, temin&l Z &n4 RC...., \N■h, io ground on. "11• make 
o•n•ct ot '\he (BLS) relqo Th• operation ot the (SJ :relq open the 
fb.nda-ntal c1rcw.t, tau• preTentinB the operaUon ot "me (TG) rel.a.¥ 
for inoo■1ll8 'lie■1i• 

280 When 'the 1houe&D4a aD4. hliLildred• digit• ha·,e been dialed., th• BC 
nUch ad.Yance■ to 'lierainal 4• releasing '\he {S} rela70 The rel••• 
of tlle ( 3) rela7 cl.o••• ,. ct rcu11i tr011 ba t'lier7 '\hrou@b ozw wind.ins ot 
the laooaine (L) r•l&T, oTer l•cl FT, and throu@:b the wind.incl of 1ihe 
(!G) rela7 &■ de•cribed. tor ottice te■t■ except "that it 11 clo■ecl 
tillroap tile lwer contact, of 1uder ca.a X am eoapeuating reaiau.nce 
bl'llah (Twl)o (:Be7onA Offiae)o Th• (!G) relq eperate1 opvattng the 
(TG-1) rel&70 The (TG--l) rela7 operated., opera.tee the (CI} rela70 The 
operation ot ~• (CI) rela7 cloee1 a circuit through '\he upper lnner 
contact of ■ender oua B, (CI) rela7 •perated.1 •end.er control oaa U to 
greun.4, ad.n,neing the aen4er nUoh to po1Uion 11, the .&. caa &4•ano..,. 
1ng 1ib.e .. 1,ab. to po ■ition 1,. A■ th• Ritch a4Yaace1 troa pe1ition 12, 
-e {T) &114 (lfg..l) rolq■ rel•••• .u '\he nl'\ch l»rec.k■ pod'\1011. 12 1/'-

the (01) relq rel••••• 

290 W11ih 11l• ■enur ••1'\ck la peaUion U,, "he tundaaental circai'\ 1a 
elo N4 tor incoalag lirua ■eleotiono !he c1rclli 1i 11 tr• ba'tter7 throup 
tile •in41nc of ill• line r•l&T 1D 'the incollinc circuit, oyer l •4 :rr, S 
ant (AJ>Y) rela,- noraal, inner c,n.v.ct■ of eaa s, alu■ caa o, ■ad.er oaa 
•• wilMlinc of the ( on) rela.7, (.BO) relq nor11&l1 w1.n.d1np of "the (STP) 
relq, 1en4er Call x, T-1 brull!l and. terainal co■pema Ung real a"tiaace, l.ower 
con 1ac'\e of ••Dlll.•r oontrel oa,a V, (ADV•l) relq aoraal, •••r l•• (l'B) "tit 
ground in the lncoainc circu11io lllco■inc and ottloo bl'\lllll ■electiona are 
da1lar except tilat 1n "the former tho circuit tor operatinc 'the 001U1Ung 
relap 11 clo■ed ib.rollf,h the upper con.tact■ or cam tJ, teminal &D4 'l'H'4 
braa. 

zo. llaen autfloicit ial)ul.H■ haYo nc receiYM to ■aUat7 the ■ender, 
t.h• (BO~ u.4 (l'O) l'Ol&J'■ opera1ieo The eperation. of the (:SO) rela7 open■ 
1ihe tandaaontal circuit an4 the operation ot.'tihe (J'OJ rela.7 a4Taneea '\he 
Hder nUch to po1i Uon lo ,relea•ing the countina r•la.J8o !lie 1u.4er 
nUch 1 ■ ad.•anced te peli tion 16 1n a circlli i froa. ,atter7 through the 
R-2 •P•i to grOllDI. ihroueti caa c &D4 break contact ot the ( :U.) rela70 
While the nitch 11 ad.Ya.ncinB thrCN.p po1ition 15.,. the (STPl rela1 op...., 
atea a■ 11ailarl7 de1cri'bed. wiib. the •itch &4.Tancecl in po ■1t1on To 



) 

( 49 0 hg••• Page 16 J 
lane 3 BT 61006w01 
.larch-rf' 1§2§ 
Replac~ all pre1'ioua 
iaaueao 

Slo With '\he ■ender ni1ich 1n po1Ulon 16, '\he tandamental o1rcu1t 1• 
clo ■ed., and. incoming grou,p ••lecUon 1• aad.e in the aaae manner •• , ... 
ecribed. for 1nCOlllJl8 Druaa ,election except tila1i "11• ccnm.1i1n& relay cir­
cu11i 11 cloN4 thro\l&ll '\he lower ou 1ier oonu.ot of ca• o, THw6 b1'111h and 
1ie1111nal mt 1ih • ( IG) relq normal. 'Iba auttic ient 1m,pul na ha.Ye Dem 
receiwed. to aa1i1aty the ■ender, ibe (BO) relay and (FO) rel&7a operateo 
The opera 1iion ot '1le (BO) rel&7 opemi 1ih• twid.amental circuit a.ad. 'the 
operation ot the (FO) rela7 a4Tancea 'he ■end.er ni1ich to po■i1i1on l? 
rel eaatns ih• counti~ rela;rao The A eaa ad-..ancea the ni 1ich to po■i .. 
Uon 180 

32. Aa th• ■end.er ni1ich adya.ncee "throu.gh po1ition l? to poa1t1on 18• 
a oircui 1i 1• oloaed. trm batter7 'throup '\he •end.er con1irol R 1D&gD9t• 
cu :a, aen4er cam D, to ground at claa■ oaa J', ad:,ancins tile aencler 
con1irel caa n11ich 1io po111i1on 4o A.a tile ••D4•r con1irol awitch enter• 
poai Uon 4• ground on 'the 11.pper inner con"-et ot the ••Dll•r control 
caa 'l' aaintaiu a •ort circuit on "1le outer winding of the (SC) relq 
following "the remoTal of grolU14 throuAti the lower iDDer conu.ct ot 
•end.er caaa J, which occur■ when the aend.er ni tch &d.Tancea fro• poai­
Uon 180 

JIN.AL SELECTIONS 

3~o With the 1enur •itch in poaition 18• the tunclallen'tal circuit 11 
oloMd, tor f'1n&l bruo ■election froa 'battery '\hroup on• wiIM:ling ot 
the final (L) rela7, ower 1•4 IT, S aD4 (.ADY) rel&J• Del'll&l1 iop outer 
oon•ot of sender control oaa s, aen4v ca• 5, win41nca ot the (Ol'L) re-
1&7• (BO) relq noraal, win4inga of the (S'lP) rela7, top n.ter contaot 
ot ■ end.er ca.a x, ■ender conuol caa JI., COMPo RES. 'l-1 ._J'\1.eh an4 teraina.1 0 
('be7on.d. otf'ice), ooQa.aatinB re•i•tanc•, control oua v, (1DT-l) rela.7 
normal, 1•4 FR to ground in the lnoo■ing oircuita FillAl 1':n.llh 1elea-
1iion 1• 11&4.e in the aame •zmer a■ inoo■s.n« brush aelecUon, acept '\hat 
'\he opera Ung oircui t tor '\he co1011iin« rela,a 1s '\hro'IJ8b. the upper outer 
contact, ot aen4er cam, L and It {S!'P) relq operated., (IA) rela7 nol'll&l, 
een4er control caa •• aemer caa s, B-6 terainal and. bl'lleh, oTer one of 
1.he 09\Ul'UDi rela7 croae cozmection lead.•• win41.ns of the C91,Ult1ng rela7 
to batter7 at send.er con'\rol of cam Xo When 1uttioim:t illpulHa hawe 
been recei•ed. to aatiat7 the ■em.er, ~• (BO) and (l'O) rela;r• operateo 
The op•ation ot the (BO) relq opena th■ ~damenial circuit e.o4 '\he 
opW'aiion of the (BO} rela7 adwa.nce• '\he •ender niich to poaition l r ... 
l••inc t.he counUn,s rel&.T■ o A.a 1;he niteh eniera poaiUon l on 1ihe 
aeoon4 reTolu'UOJ?.• a circuit ie cloeed frOlll battar7 '\hroup ihe wind.ing 
of '11• aeJJd.er niich R -.gnat. cam c. (Ts-2 and TS-1) rela79 epera'ted. 1 
to BJ'OIUl4 &4Tanc1ns 'the aender niich to poaition 2o 
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Mo A.a the lend.er ni 1ich advancN throuBb pod tion l to poai Uon 2., lhe 
(S) relay operate■ if tb.e ! regialer hal not 3"e1i &d.Tance4 from normal, 
tr• 'ba1it•l'7• wind.ing, (DWO) Nla7 nol'IIA11 sender cam F, control cam P, 
1ieralll&l 4 and Ro-4 bruh, to ground at the operated (ELS) relqo 'lll.e 
op•ation ot the (S) rela7 opea lhe :t\l.nd.amenial circuit, thua preYen"­
inc the opera.Uon of the ( S'rP) rela7 tor final ten• aelectio~, un'Ul the 
ta• digit hu bea dialed.o '!he BC ni1ich then adTa.nces 1io terminal ~11 

releaains the (S) relq• 'lbe releaae ot the (S) rela7 close• the tun....,. 
mental cir'cui t tor tin.al tena aelec1i1ono Final ten■ ■election i II made 
1n a aiailar aanner a■ final b:r1uh Hlection, except that the coun1i1Dc 
rela,a operate through ■em.er cam s aD4 "he TwS terminal and. bru.ah. Iha 
n.ftic1en1i bqnaln■ haTe been Nce1Te4 1io aatist7 tile aent•r~ tb.e (BO) 
and ( l'O ) r ela71 operate, opeJlin&' 'Ul.e ta.nd.aaen1ial ci rcu.1 't an.4 ad. T&DC 1Rg 
"\he senaler. lllfi tell w poai tion 3o 'lhe A caa a4Tanoe■ tile ••1 tell to poai• 
tion. •• !he cOIUlting Nla,- rel•H a■ the n!teh ad.Yance■ fro■ po,i1Uon 
2 

160 Aa 1ibe aend.er ni'\ch &d.•anc•• 'lihrough poa1tion 3 to po•1Uon "• the 
(S) re1&7 •perale■ if 1ihe D reginer haa no1i been a41'&neN. fr• nol'll&lo 
CIRCtJITa (DWO) rala7 noraal. 0 ■ender aaa F1 lo•r contact■ of control 
oaa Ir, terainal fi and RC-&-bruh 1 'lio ground at the operat.a (BLS) rela70 
The operation of 1ihe (S) rela7 opena "he flm4amental circuit, pnTentt.nc 
the opvatioa ot 1ihe (STP) rela7 for final 1Ul11ie Hlectlon unUl tile 
11111 t■ digit h~ bea d.ialedo The (BC) •1 tch i • then ad.Yanoed to terai.Dal 
'• olo ■ing a circ'llit fr• b&Uer7 'lihroup the prima.17 wlndinc ot the (01l-2) 
rela7 a.n4 a 68 oha N■ia'liance 1n parallel winding and. ltrealc oonuo1i of the 
BC map•t• RC•2 'bl'llah &nd. ■ trapped. tera1nala 2 to I 1neluahe., clua ca■ 
B0 ■trappe4 terminal• and. bru.ahea of the u,..,z• R--2 and TH•2 arc•• terainal 
am. 'fl•SD biaea (ll) rela7 normal, (RLS) rela7 opera te4 to groun(• !he 
BO aapn alterm:i1l7 operate• and. relea••• in ~i• circuit, 'lihereb7 
■tepplnc 'tile 1iC bruah a11e■bl7 to terainal 9o '!he (S} rela7 releaae■ 
when tile BC niteh a4Tance■ tna terainal 69 clo■ing tile t'll:D.claaental cirw 
cui t fer tlDal 1Ul1 ta ■electioao Final 1IDi ta ■election 1 • mad.• in '\he 
aaae •Jmer a■ tin&l -n.all aeleciioa, except that the circu11i tor opera~ 
1ng ihe counting rela79 pane• 'through tile lonr inner contaoii of cam :S• 
(DWO J rela7 nol"IIAl, lJi4 ter■inal &D.4 ~ruho When autf'ioien't 111palH■-
aaYe been rece11'e4 to ■a'liist7 tb.e Had.er, the (BO) a.nd (J'O) rela71 oper­
ate,o, opmtnc 1he tlmdaaental circuit and. 11,ClYa.ncing 1ihe ■•n4•r nUch to 
po■Uion. So The counting rela79 rel••• when tb.e ■witch a41'anc■e from 
pod tion -lo The .l cq acl.Tance■ the ni tell 1io pod tion 6o 

INCOlllflG ADVANCE AND TALKINa SELBCTIO.N 

36e WUh the eent.er nitch in poaU1on 6, a oircui t i ■ clo■e4 troa ba► 
1ier7 '11.rough tile ino•ing line rela7, oYer 1ihe rins of the tand.amental 
circuit, the (ADY~l) relq noraal» control ca.'• coapaaatillg reeiatance, 
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COIIPo RESo '1'-l ( ba7ond office) teminal and. bl'l.lsh• control ca.a JI, ■ender 
c• x, windinga ot the (STP) nla7 8 (BO) relay nor•l, winding ot the 
(OFL) rel..,-, sender ea.llll N, control caa s, (ADV) and (S) rela7a norma.111 

lead FT io groW1d in the incoming circui "• The current tlow in thi• 
circuit 1• in the proper direction to operate botil the (ST) and (01'L) 
relapo '!he (0.ll'L) relay operated., loclt1 through it• 6'00 ohlla wln41D.g• 
ca11 x:., to grolllld on 1'\a make contacto The operation ot the (OFL) relay 
al■o cloee■ a circuit traa ground on it• male• con'tact. to 'batter7 throup 
the windin« of the (IA) rela70 Th• (IA) rela7 operated., operates the 
aero ccm.niing relay. cmcUITi• GroWld., aen4er oam I, (STP) rela7 op.,_ 
atedp ■ender cam L, (IA) rela7 operated, o lead., to batter7 at control 
0111 X, through the winding ot the (0) relqo The clo1ing of tile t\uui& ... 
mental circuit to operate the (STP) an4 (OFL) rela7■, ad•ano•• _the in• 
corail!f; eequenc• niteh• there b7 opening the tundaaental ci rca.11i and when 
'the (STP) rela7 relea•••• the (BO) an4 (FO) relays operate in parall•lo 
The epera Ucm of the ( .ro J relq opera tea the (ADY) and. ( ADY•l) relap • 
CIRCUIT,.. Ground on the ama ture of th• { l'O) rela7 s, (IA) relay op era ted• 
■ender control cam '-it, ~ brush and •trapped ierllinal• 17 and 22. io 
ba.tter7 through the w1n41ngs ot the {A.DVJ ~ (4DV•l) rela7•• which are 
held operated to ground at aend.er control aaa To 'lhe operation of~• 
(ADV-1) rela7 open■ the FR lead..J anercisee the Hnder control R aagnet 
&d.Tanoing the 1ender control switch to position 6 an4 ,nergiaea th• 
aen,er R magnet ad•a.ncing the senj.er awitch to position 7 releasing the 
( OFL) rela7 in tum releaaiJlB the ( li} relay. 

,1. The {STP) rela7 operates in position 7 and tbe ••mer niich ad.Tances 
to posi Uon 8 !rOll ground. at the (IA) rela7 nol'IIAl and caa Co 'the opera• 
tion ot the (ADV) rela7, d11co.nnect1 grOIQJ14 tram the SC lead~ relea■in& 
'the district line relay ad•a.ncing the district, tb:a.1 opening ~e dialin« 
leads to the send.er and releasing tile send.er ( L) relqo The release ot 
the sender (L) rela7 releaaes the (SLR) and (BLS) relays, closing a cirw 
cult tr• baUer1 through ih• inner wi.nd.ing ot the d1atr1ct (LJ relay., 
lea.4 FT, (S) relq normal, (ADV} rela7 operated., came.¥ an4 N, windings 
ot the (OFL) rela7., (BO) nlq normal• windings of the (STP) rela7, 1000 
obnt• resia'iance, sender control cam J• terminal. 9 ot RC-1 br1Hh to gro\llld 
on the (SLR) relq normalo 'lh• (STP) rela7 operate, operating the aero 
counting relay t'rm. ba1iter7p ■ e.nd.er control cam x, windiD6 ot the (0) 
countins rela.7p lee.cl o, terainal an4 T-1 TAI.Ko SELo bl'Usla. (OV) reu.y nor­
mal~ sender control caa N, (IA) rela7 noraal, semer caa. L, (STP) rel&7 
opera.tea., w growid on caa Io A• tlle cliairict ad•ance1 to i ta talking 
position• it connects ground io the tip aide of the fundamental circuit, 
thereby short circuiting and releasing the (STP) relay 1n the aender. 
The (STP) rela7 alternately releases Bild re-operate• until the (O), (.BO) 
and ( PO ) rel a.ye are operated o Th• opera. t ion o t the ( BO ) relq open• th• 
fundamental circuit• releasing the district (L) relq, thu■ etoppinB 'the 
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diatrici nitcll in the proper talking poa1t1on for thi clas1 of callo 
'!'he operation ot 1he (FO} relay cloNa a circuit :troa ground on ita 
al'll&ture, (IA) rela7, normal control cam I, to battery through the 
sender control R masnet, atYancin8 the aenter control nitch to posi­
tion 60 Th• relea■• or ta• district (L) relay disconnects ground from 
the teat leado With the control awitch in position 6 9 the ■ender switch 
ii a4Tanced. to normal tro• batter7 through the R magnet cara C to groUDd. 
at control cam u. 

DSETTIN G BEGI STERS 

~8. When the ■en4er contrel nitch enter• position 5 a!ier the aettin8 
ot the translator•• teacribed in paragraph 16, a circuit 11 clo■ed from 
grOllJld o~ the armature of the (CL) rele.7 normal, cl••• caa• Bt send.er 
oo.ntrol cam• G aD4 H, &-1 bNsb. and teralnal 911 contact and windin4 ot 
ih• .A. magnetp to 'battery through a "4-E resistance and seconde.17 winding 
ot ihe (Oli""'2) rela7 in parallel. The A Jl8.gnet and (OB ... 2) rela7 opera,e 
&114 tile A regiaier 1• aiepped. to noraalo .A. circuit a cloaed. tram grov.nd. 
on control caa H, ihrough the B aagn•t• ateppins the B re&iaier to nor­
aal.• in ihe aaae aa.m1ero 

,to When the ••n4•r control switch enier■ position 4t tor 1Dcom1ng group 
••l•ction aa deecribed 1n paragr~ph ~ta cirouii 11 closet trca groun4 
on the annatui,e ot the lCL) relq, clae■ caa N, control caa Ii and aender 
caa l>, control cama G anll H• .A-1 and ►l bra.me• am norm.al terllina.le• 
outer conu.cts ot lender control caa E, TH-1 'bruaa and atrapped ienainala., 
tilrou£h the oon'\act and winding of th• TR ma8J].et, to batter7 'throusn the 
••condaey w1Dd1ng ot the (Ol' .. l) rela.;r &11d. "4-li: resistance in parallelo 
_Th• TB aa.gnet and (Oll-1) reb,¥ operate, atepp~ 'the '1'B r•ci•ter te norw 
-1 terainal.o Thia circuit b extend.eel throue;h the .H u.gnet 1 ■teppi¥g 
the H re~i•ter to normal terminal. Aa 'the aen4.er centrol nitch enter• 
»•dtion 5 tor 1no•1ng ad..T&nce a.a d.eecribet in paragraph ~6, the T aD4 
U regiatera., (SH., ST, and. SU regieter■, who ueed) are returned. to noro 
•l in lilce 1MJU1ero 

UTUU TO lfOHUJ, 

40. When ground 11 re~o1e4 from the teet 1•4 ey the releaae ot the die• 
trict (L) rel•7• aa d.eacribN 1n paragra}'h 31, the (T--1) rel5-1 operaiee 
ill ~• c1rc1li"i dHcriNd in pa.ragraph e. The T•l relq operaiad.• (a) 
lock• through~•"- wi».41aca !A aerie• to greun4 en ii• a~aiure, (bJ rew 
l••u ta• (T) rela7, tUld (c) connech ground io the ieat l•d througa. 
1ia 80 olla wi•inc, (&Dd. 18-AC •c• reaiatanc• in parallel wha resiat~ 
ance ia uae4), cauaing the ie■i.terainal ot the sender selector to teat 
bu.•7• The Nleaae of the (T) rela7 clo••• a circuit troa ground •n it1 
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armature, iel"lll.inal 9 and IiC-2 brush• 'break contact and. wind.1118 ot the BC 
magnetJ to ba"tterJ through tile '"-i resietance and winding of the (Olf-2) 
relq in parallel, ateppinc 1he RC awl tch to "terminal 10. 

4le With all the register■ nonu.1., a circu.it is cloaed from batter7 thro"UBh 
111• 44-E reai•tance and. wincUng of the {Ol'l--2) rel&7 in para.llel, break con-­
tact and winding ot 1ih• RC ma.gnets, RC---2 brush and. flO terainal, nomal 
tel'lllinal, and. brushes ot the SH-l~ 0,.1 and 1"-l regiatera, outer contacts 
ot send.er control cam ~', normal ierainala and brush•• ot the H60 l and TH-1 
regia"tera, outer contact• ot •ender control caa E, noraal te:nninala and 
brushes ot the B--1 a.n4 A-l regi•t•r• control c&01e B and G, aender cam. D, 
aender control caa R, cl&H cam N, no.rmal (CLl relay to ground stepp1.ng 
tile RC register to normal terain&l releaaing th« (ON~2} rela70 With the 
BC bN9h on normal terminal, a circuit 1• clo8ed. from Da Uery throu.Bh ihe 
win4in& of the sender control R magnet, eaa 1311 normal tel"lllinal end bNah 
ot tile RC .. l arc, to groun4 on the amature ot the (SLB) relay, adTanci.ng 
the aender contrGl ••itch to poaitton 60 

Uo The sender R magnet energises troa b&-s,ery• winding, lower inner con-
tact ot cam c, sender control caa U to ground. advancing the aender awi teh 
to normalo The &dYance ot the aender nitch to poeitio~ l, cloaea a cir­
cllit troa batter,- through the aend.•r control B magnet, con"trol ca.a c, 1--­
pll].Hr csa T• Call ~ norul terainal and l.W•l brush, to ground on the {SLR} 
rela7 noraa.l. 9 ad•anciD.£ the sender control nitah to it1 next normal posi­
tion. 'then ~• aend.er con-trol ••iich a.chance• froa posiUo.n 6 to normal, 
tile (ON) rela7 releaaes if &1.l the switches and register• are in their 
nonal poai'\1onso '!he releaH ot the (OH) relay rel.asea t.b.e {SB) rela70 
The release of tb.• (SB) relay relea,ea the (T--1) rela7 tbus reao•ing t.he 
••7 condition (groun.4) tro11 the teat leado The clau nUch do•• not 
a4•ance to noraal, bllt remains in whateTer position it wa• aeto 

ilJ.NDOJli:I) CALLS 

) 430 If the rece1Ter is replaced. on the witchhook before diatrict 1elecw 
tion and trunk huntins are complated• the nnder (L) relay tail ■ to oper­
aie or release it alread7 operated, cau.ains the release o~ the (SLR) re­
lqo The relea•• ot the (SLB) rela,-, (aJ pre"Ten'tis the operation ot or 
relea••• the (BLS) relq, (b) operates the (DWO) rela7 (SLR) relay nor­
mal, (SC) rela7 oparated, (BLS) and (L) rela79 normal to groun4 on 'tihe 
armature of the (T) rela7 operated, and {c) close■ a circuit troa ground 
011 '\he { SLR) relq normal., JlC .. l 'bru.ah a~ strapped. teminala l to 8 in­
cluahe, break contact and. winding of the RC maenai to ba'titery through ) 
tile "-E resistance and pr1maq wind.ill& ot '\he (Oli-2) rela.7 in puallel, 
stepping the RC niich to terminal 9o The (DWO) relq operated, (a) 
locke "9 e;Tound at the (T) relq operated.~ {b) connects grou.nd on ib 
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araature and ihrou.gh ita make coniac'\ to lead. so,_ ahori circui Ung 1ih• 
600 ohm winding ot th• (SC) rela7, releasing th• sender (SC) rela7 and 
the 411trict (D) rela7. '!he. di ■trict the return• '\o nol'll&l., cliacon ... 
necting grOUDd tr<lll the TEST l•d. releasing th• (T) rela70 Th• rel••• 
of 'U:l• (T) rela7, (a) relea .. a the (DWO) an4 (sc .. 1J rela7a 11 {b) clo■ e• 
a circuit traa batter7 ttlrough the prima17 w1ndi?l£ ot th• {ON-2) rela7 
and ~X reaiatance in mu tiple, winding and back contact ot tile RC mag.­
net, RC-2 brullh and tenainal 91 to grOUDd on the ( er) rela7 normal, ad.­
YanoinB the BC ni tab. 1io terminal lqo The s·ender control R magnet ener­
giaea tr• bat'teq, winding, botta inner con1iac't ot cam c, normal (T) 
rela7 to ground., acbancing the awi tch to pod Uon 5o Whan the sender 
control switch enter• position 55 am until it advance• again froa nor­
aal• tile circuit 1 • closed :tram ground. through control cam H, adY&ncing 
all oft-normal regietera and the BC nitch to noraal aa described. in 
paragraph 41~ Wi 'th the RC ••Uch a.oraal • tile sender control 1w1 tell ad• 
Yance• to po•ition 61 troa batier7 throusa the B magnet;• botto■ inner 
c•ntact ot cam C • norm.al terainal and. BC-1 brush• to ground at the ( SLB) 
relq normal. With the send.er control niteh in position o, reiUl'D. to 
normal 11 made aa 1n paragraph 4:2., 

"4o It the e&ll 1 ■ abandoned. withou't dialing after the (L) and. UiLS) re., 
la,-. are opera.tad, the relea•• ot the (L) rela7 clo■•• a circuit th.roup 
the w1n41q o~ the .l register magnet aa deacribed in paragraph 16 "betore 
the (BLS) rela7 release9c,. The release ot the {RLS) rela7 opan■ ih• clrw 
cu.it through the winding ot the A regi star magnet., eiepping \he A Ngiater 
to terainal lo '!he (PP) rela7 operate• aa deecribe4 in par&Bff.Pl 117 but 
a• the (RLS) relq ha• released, the (PP} rela1 also rel•••• 'thua eloa­
ing a circuit 1n which the A register 1• returned to normal aa de1cribed 
in paragraph ~9. 

4:50 Wh• a call 11 abandoneO. an4. it• a1soc1ate4 diairict aelector hu ad., 
Yanced. :tor 1election beyond position, the (DWOj rela7 operate• al 4 ... 
acri Ded. 1n _paragraph 4:3 but all aelect ions -a,p to and including talk1n£ 
•election 1111.at be made before the aender and. di1trict can return to nor­
m.lo Ottice -te•i and selection■ a.--e complete4 a, te•cribe4 11D.der thl• 
heading 1n paragraph ■ 2·l to 26 incluaiYeo Th• operation of the (Dl"O) 
rela7_ connects the {O) cowit1ng relay to ea.a V for incoming brueh and 
incoming group selection and ta caa T tor :tinal bl"ll■h &D4. ten• selection• 
the cOIUlUng rela1 circuits otherwiM be inc aa described. in paragrapu 
2T to S5 inclusiYeo The eOll.nting rela7 circuit la open tor final unit• 
••lection, allowing the tln&l ■elector to go to tell-tale4 In.ooaing a4-
Tanc•• talking selection• r►aetUng register■ and return -to normal c.,_ 
ple,e4 as described. 1n paragraph• ~6 to 42 inolu11Yeo 
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460 During 'the progress ot t.he call, the time meaSUl'e and alarm circuit 
function• to indicate a permanent aignalo Partial dialinc or ■tuck 
■ender condition. When tile (KS) rela7 operate■ as described 1n par.,.. 
graph 12 it lock:■ through i ta make contact to the •am.• ground.. When the 
interNpter con-tact■ are cloaed 9 the STP aagnet ia energised tr• bat­
ter7 1 windin8, mai[e contact ot the interrupter• normal teminal and. K-5 
bruah, (MS} rela,- operatedp ('l)(A.) and (MSL) relaJ'II normal to groundo 
When the interrupter open.a the circuit the STP magnet relea•H, ■tapping 
tile time measure and alarm switch to terlllinal lo When the interrq,pMr 
contact■ again close, the STP magnet is energised., through terrain.all 
and ll-6 brush and when the circui i 1■ opened 9 the STP magnet releases, 
atepping the awi tch to 'terminal 2o 'l'he ni tch 1■ then step_plld. to 
terainal ~ b7 the cloaing &Dd opening ot the interrupter con'taet■ o It 
the regi ater control ni tch ha.a not been adTanced troa normal• the time 
meas\U'e switch camiot step trOOI. terminal 3o A circuii i ■ oloHd. trom 
ba ·Uer,- throlleh the ael'lder mcmi tor laap ( ST•en J, terminal i an4 ll-6 bru.sh 9 

(Ks) relay operated, ('DlS) and. {llSLJ rela71 normal, to ground• liBJitillB 
the lBA» to indicate a pel'llallent signal condition. Ground at the arma­
ture ot the normal (JlSL) rela7 1• connected throusn the (T.IU.) and the 
(ll.SL) rela7s normal, the K-6 brueh &Dd. terminal ~ to the "M.iacellaneoua 
Auxiliar., Signal Circuii•o 

4'7o It the llC aitch ha• etepped ott normal. 11 the (TIU) relq operate• 
troa battery ihroue;b. it• winding. 11"""3 bNsh and strapped "terminal■ I 
to 6 inclu.aiTe strapped terminal■ 1 to 8 1nclua1Te and .ac-s bNllh, the 
(SSRJ relay noraal. 11 to ground. on the armature of the operah4 (BLS) r.,_ 
la70 The operaUon ot the (DU) relq close■ a circuit troa baitery 
throqh t.he winding an4. break conw.ct ot 'the STP J11a6Ui 11 ( 'DLAJ relay 
operated, to ground aa described for eperaUng the lDU.) rela70 IJhe 
time aeaaure ••1 tch ia til.ereby stepl)e4 to terminal 61' independenUy ot 
the interN.Pt•r relea1inc the t TKAJ rela70 

'80 , A circuit 1• apin closed iibroup the interNpier, a trapped terminal• 
6 to 8 inclusiTe an4 ll-..5 bruab., 1tepping the ni tch to terminal 9o If 
at thi• ti•• the BC Bitch baa not ad.n.nclld. to terainal 9:, the time 
■ea■ve awUch cannot laTe ter■inal i and the green aender laap tlaahea 
in uniaon wi 1ih the contact, ot the interr~ter, terainal 9 and Jl-5 bru.ah, 
to indicate an unt1n11hed. di&ling cond.1Uono Ground ia connected to ter­
■inal 9 and ll-6 bruah and the l•d. S to the miacellaneou1 "Auxiliar., Si~ 
11&1 Circuit"• a■ deacri,ed tor terainal 3o 

490 If t.he BC •1 tell ha■ l>een atepped. to teraillal 9• the ( 'DilA) rela,- oper--
ate ■ 1ihr.ough 'the ~ bruall an4 atrappecl terminal• 6 to 11 inclu.1iTe• ter­
■iu&l 9 and :ac-, 1-ruah• (SSB) relq normal., (RLS} relq operated to grOIUMlo 
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The operation ot the ('.IM.A) rela7 close■ a circuit 1hrough 1ihe STP lll8.6J18ip 
etepping the time measure switch 'to terminal 12, independently ot the 111-
terruptero The lamp atop■ tla■hing when the switch atepa frca terminal 9o 
'lhe (SKS) rela7 not be1?18 opera.ted tor a direct mechanical call, the ('?JU) 
relay do• not release a1 the ni toh atepa tr~ terainal ll• but hold.• 1n 
a circuit trom baUerJ' throue,i 1 ta winding, ll-~ br111h and strapped "ter­
■inal 12 to 16 1nelus1Ye, to ground through the (SKS) and. (.IISL) rela.7• 
normal. With the {'IYA) rela7 operated, the STP magnet operate■ s.n4 re­
l•1es, stepping the time measure 8Witch to tel'lllinal ·l?o 

50• The ('DU.) rela.7 rel•H• a.a tb.e nUch ■tep■ from teraiu&l 16. Th• 
SfJ!P magnet circuit i■ closed through the interrupter~ atrapped tel'llinal■ 
1, to 19 inclueiTe and ll-5 bra.ah., steppiJJ.g the ni tch to terain.al m. It 
'\he ■ender haa not returned 'to normal when the nitch atep• to tenai:nal 
20, ground. i ■ connected through terminal 2'> and the 11-6 bNah w the lea4 
"'fo Kiecellaneou■ Alllilia17 Signal Clrcuittt •• described tor terainal 39 

a.nd "the green aeuder lamp tlash•• in a circuit through the break eon tact 
ot the (SICS) relay interruptera terllinal 20 and M-5 brush, to indicate a 
atuck aender. When the aender returna to norlll&l, the release or the (OB) 
relay rele&He the (MS) relqo The NleaH ot the ()IS) rela7 at thi ■ or 
arq other time, close• a circuit tr111 b&Uer7 throuf;h th• ('DU) rala7., 
strapped terminals and 1l•l bi,ish, to ground through the (!IS) rela7 nomalo 
The ( Tri.&.) relay opera tecl., cloe•• the STP magnet circuit to the •am• ground., 
eteppin8 the ni tcb to normal. 

REGULAR .lll!VlWUCAL CALLS USIBG Ol'FICB SELECTOR - com (Y WIRillG) 

ol o Th• regi stars are set ancl tranala ·Uon and. selec·t lo:a are ma4e a1 4e-
1crl \ed tor a non-coin call, except that the dialing circuit•• traced 
in paragraph 13 1• trom. the T lead., (IISL), (C-1), ( CT--7) an4 { Cl'w2) re-
1111"• nonaa.1., wlnd.ing of the repeating eoil to ground and trm the R leac4 
{JlSL), ( C•l } , ( CT--7) am. ( CT-2) re laya noraal, wind.1ng of 'th• L rala7 1;0 

batter70 

OPERATION OF TIME MEASURE CIRCUIT 

52"' When the MS relq opcate■ as described. 1n paragraph a, 11i lock• 1io 
the epera1i1ng groundo When the interrupter oontac"ta clo••• the S'l'P 11ar 
net 1a energi sec1. throue,i it■ winding, make oon1lac1i ot '\he interrupter, 
noraal terminal an4 (M.-6) brub, the TJIA rela7 noru.l, the llS relq oper­
a tad• to grCJllnd. a. 1i the ( c ) and (M.SL-1 ) re la,a no r11al • Iha. 1ihe inter-
ru.p ter opens tbi ■ oircui t, 1ihe STP magnet r•l••H 1 •t•.P.Pinc tb.e Uae 
.. a■ure ••itch 1io terminal lo Th• •1 tcb 1• atepp.S. 1io tera:ln&l ~ under 
control of the interru,ptero It the RC ni1ich haa not been 1tepped offw 
noru.l 11h• -e time meaaure ••1 tch ■tepa to terainal i, a cirou.1 t 11 

I 
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cloae4 trom '-aiteey through the 1ender lamp, the (OT-l) and (~) relay 
normal, terainal 3 and. (Kw5) bruab, TKA rele.y- normal, llS relay operated. 
to ground at the C and (JlSL-l) relays no!"mal, to indicate a penaanent 
■ ignal condi tiono Ground is connected throuen the (Y-6) bru.sh and termi­
nal :i, the 'IVA and {MSL-1) relqs nonaal,. "To th• lliseellaneO\l■ Auxiliary 
Signal Circui t 110 It the BC ni tch ha• atepped. offwnormal, the ( CT-6) re,-, 
la7 ii operated and the ('lJlA.) rela,7 operates through strapped terminals 
I" to 4 and (K-3) bruah and (CTw6) relay t.:on't contact and the switch steps 
to terminal 5 independenU7 of the interrUI)tero The 'IMA rela.1 releases, 
when the nitch advances from po■ition 4o 

When the sender ■onitor positiona are located at the Mo~o "A" switch­
board the circuit ia arranged to operate the (SBR) relay on perm.anent 11~ 
nal calla an4 route these calla ae described in paragraph• 119 to 122D 

530 The STP magnet circuit is cloud throu@b. the interru.»ter, strapped 
terminal• 5 to 7 inclusive and. (K-6) brush to ground aa tor terminal 1~ 
■tepptng the ni tch to terainal 8q If at this time the RC ni tch htl.1 
not &dYanced to pe11tion 9, the time measure switch cannot adn.nce fro11 
position 8 an4 the sender l&mt> flashes to indicate a.n un:tini b d. dialing 
condition from batter7, throu@Ji the la.mp, (CT-l} and lC~) rel~ya normal, 
interrupter contacts, terminal B and (»-5) brush, Tl,ff. relay norm.al~ :MS 
rela7 operated. 111 to ground at the C and (MSL-1) relayii norms.lo The (TMA) 
rela7 operates with the RC switch on terminal 91 from batter7 through it1 
wind.ing, (11-Zl bl'\lsh and strapped. terminal 5 to 8 inclusiTe, -~ermina.l 9 
aD4 (.F!C-4) bri1sh, to ground. at the operated RLS rela70 The operation ot 
"\he TKJ. rela7 closed a circuit th.rougi its make contact, tra ba Uer7 
throus,i "fue STP .magnet to the 88.!D.8 ground on the armature of the RLS re­
layp atepping the time measure switch to terainal io The nu relay 11 
held operated as 'the time mea•ur~ switch steps from terminal 8 from ba'\­
ier7, throue;b Ua winding, (»-3J bru.lh end 11trapped. termina.le 9 to l~ 
incluabe, the SICS and C NlaT-1 normal, to ground. at th• {lLSL-1) rela7., 
theNby 11-tepping the time meaw.re swi ich to pod tion l3p relea■ ing the 
TMA rela70 

Mo The (CT), (CTwl) and (CT-2) rela1 o¥erate from ground on terminal 
ii, at arc M-6, normal (c-3) 9 'SKS and ON rela7a d1~1d1ng beyond ~1• 
point into two pa'\ha, one through the break contacts cf the { CT--7) re ... 
la7, winding ot the (CT-2) relay to batteey, and the other through tile 
'break contact of' the (CT-a) relay, winding of the (CT) relay to batterJo 
Th• (CTwl) relq operated operates the TilA relay fro~ batteryp (»-3) 
brush and terainal 13, operated (CT•l) relayp normal (llSL•ll relay to 
ground. '!be T.llA relay, operated, energizes the ~TP magnet, steppin1 
th.- time m.ea1ure switch to terminal 14 releasing the T14A relay. 
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PRELIMIN -~Y 'OlN TEST 

650 The Urne measure swi tcb. 1tep1 trom terminal 14 to 17 under control 
of the lnterru.pter in a c1rcui t through etra.pped. tersdnals 14 to 16 in­
clusi•• and (ll-5) brush. Th• operation ot the (CT~2) rela7 operate, 
re a7 {CYO) and operate, the CB relay tl'OII batter7, winding (CB)rela7, 
contacts of rela7 (CT-21 and. terminal 14 and bl"\lah of arc (Jtoe6), to 
ground.~ and the ( OB ) rela7 ii held op era ted a.a the tiae m•aaure •• iich 
atepe frOII teminal 14 troca batter7, operated (0'1'•21 relay, operated 

( C:B) rel a.y, normal. (~I relq, 1t rapped terminal■ 14 to 17 and bru.sh 
ot {»--2) arc, eperated OH rel,q to ground.• diaco1111eot1 the dialing eii­
cuit from the 1 rela7 and the 66-~ repeating coil, close, a circuit from 
ba'ttecy throu~ the w1nd.1ll8 or the (L) rel!Q" to the 1000 ohm ground on 
the contaot or the {C'l'--2) rel&7 operated thereb7 holding tile L rela7 oper-­
a tedo .iboul d. the subscriber han« up at tilia Um• rela.7 ( C'IO) will re­
leaae and the 62e5 ohm resistance to 48 •olt battery will shunt relay (L), 
releasing it, thereb7 causing the 1end.er to be released. Th• CB rel91" 
operat d, closes a circuit troa 48 YOlt battery throue,:i the 18-BA r ... 
sista.nce, (CB} relay operated, 1000 ohm winding ot the (CT-9) rel,qi 
(CT-Z) rela7 normal, (CT-2) rela7 operated• (CT-1), (C-1) and (MSL) rew­
laya normal, oYer the lead T to the nbecriber•• line and. from 110 Yolt■ 
coin batter7t operated. CB rela,1, 18-:B.4. reei ■tance., 950 ohm winding of 
the (CT--9) rel&7, (CT•Z) relq normalp (CTw21 relay operated• (CT-7), 
( c-1) and 11SL re la.JS nol'llal, oYer 1•4 R to the niucriber Q's line. Th• 
(CT-9) relq operate, if the coin h•• eeen 4epos1tecl but do•• not oper­
ate on a 10,000 ohm leako 

560 The (CT-9) rela7 loclc1 'ihrough it• 950 olua windinc and etrapped tei-
■inal• 14 to 17 inclusiYe 8114 the (»-2) brush 1io groundo The operatioll 
ot th• (CT-9) rel,q operate• the (C~) relq, which open• th• circuit 
from 48 vol i ba. tter7 'ihrouf!h 'ihe 1000 eh.a winding of the t CT--9) rela7 • 
clo••• a circuit troa 110 yglt u.tter7 •. CB rel&7 operated to the 1500 
Ohm winding of the (CT-I) relq, clo••• a circuit fro■ ground» termiJJal■ 
1-l to 17 ot arc (»-2) to ihe bnalt coutaot and i5o ohm winding of the 
( C~4} rele,y o The op era tion ot the ( CT--4) relq al eo open• the circuit 
1ibrou• the winding ot the ( CT) re lq lla. i l CT) .., ( CTwl ) r ela7 e om bina-­
tion ii slow w rele&H and. doe• aot rel•••• until the {CT-l) and (SGA) 
rela,- ha•• h&d 1i1ae to operate. The· (C'l'-4) rela7 operaiea if there ia 
solid ground an the line, thereb7 operatinc and locking the (SGA) rela7 
which eloaea a cirCllit 'through the •in41.nc ef tile (C'l'-1) r•l~7 preYent• 
1ng 11ia r•l•••o The (CT-ti) rela7 d.o• aot operate, howeYer,. it the 
relietance te grCIWld on the w.a1crilter•e U.11• h that ot the coin cel­
lect magnet, thu• peraitUag ta• (CT) aDl (Clf•l} rela,a to relea•e• , 

5fo It the ti■e aea■uN n1t9,)L enter• po1iiion 17 ieton the (CT--1) re-
1.q releaHs • due el th er to ihe tailun ot '1le ( c,-.9 ) · rela7 te ep era te 
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or to the opera.Uon or the {C'M) and. (Sea) relays, th• red coin lamp 
tlaahee 1n. a circai'\ '\hrough the (C'l'wl) relq o»erate4 (C-2} re1"'7 nor-­
al, coniacte of the interrupter• ,endnal l? and (11--6) bra.lho tl14er 
'these condition•~ the s rela.7 ORera,ea whu the •elld.•r •itcl:l enters po,.. 
ai ti.on 3 tor final ten, seleotiono 'Jhe opera.Uon ot the S rela.y ope• 
Ule tuncluental circuit• preYenUna- final ua1 t• selection a.DA the eem.er 
1• relee.aed by~• ael.lder aon1tor operator as described 1n ~aragraph 1200 
With the time measure nitch 1n podtion 17 and 'the !M.A. rela7 normal, 
groll.Dd. i■ connected trma the ()l,,o6) bru.eh and ~•rainal 1'1, to the "lii•cel• 
laneou• Auxiliaq Sign.al Cirauit"o 

The relea•• of the (C""'l) relay, it ib.e coin. ha• ••en deposited• 
clo••• a olrcuii trom th• 'f1tA. relay 9 (?.t-4) bl"ll&b. and. 1trapp8' termil'lAl• 
l~ io 17 to ground at the (ltSL-l ) rela7 noraal • The epera t ion ot the 
'l'l4A. rela.y eaergi&e1 the STP ma.gnat, atep»t.n« 'the u .. aea.sure ••1 tch to 
ienrlnal 1 a, rel ea sing Ute TIU, ( CT-2 } 9 ( C'f,,;o3) ancl ( C'J.lw9 } rela;reo 'lhe 
ii•• aeaaure awitch 1• atepped from tendnal 18 to te:rainal 21. b7 the 
op•ration et the ~'TP magnet in a circuit throup. ihe contacts of '\he 111-
ter~ter., stra.ppe4 terminale 18 te 20 ot the o,..5t 'br1udl• 1'JIA relay nor­
mal, llS rel y opere.ted, to ground. threup the C &114 (MSL--1) rela.79 nor­
mal• 

It the 1endar has not re'turne4 to normal wha the ni tch ■t•.P• to 
tenu.nal 21, ground ia coDJ1eohcl ihrou@b teminal 21 au (»-6) brush to 
'the "Miecella.neou• A:u.xiliar, Signal Circuit•• 'l'h• ,enter 1-,p flash•• 
iJl & circuit throu.&h the contacts ot the interrupter, terminal 21 &D4 
(11-5) brush, indicating a stuck semero Wha 'the a8llder re'turna io n.or­
ul.., the release of ~• SB relq re lea••• the MS reb.70 'lhe rol •se of 
'\he MS rele7 at this, or at aq other time., olo1e■ a circuit tr• ba.,_ 
tery through the winding or~• T!IA rela7, strapped. terainal■, a.114 (»-lJ 
bruah t• ground. a~ the MS relqo Bl• '.IKA rela., operated., energiae■ '\he 
STP magnet, a~epping 'the nitch te noraal, releasing ib.e TJU. rela70 

On calla originating at coin 1tation• tor whidL 110 charge 1a •de, 
(tree route■), 'the ON relay operate■ a~ the eoJQleU.on of iranalaiiOll 
from bathr7, aeconhr;y wincUn.g• lea.4 l or 21 ieraiaal and. (T-1) .. SX:0 
bnteh, control caa i, io groum ai oam Uo 'lhe CM relq, operated 0 lock•. 
through it■ co11tinu.i1i7 conts.cb• 'lhe iime uanre and alarm n1 tch will 
ttmction aa d.escribed. ill the preceding para«raph■, until it •·hp• to tei­
minal la tor a preliainaq coin hsto The (OT)• (CT---1) and {C~) r...., 
lay1 do not opera'te• nt lhe T1<IA rela7 operate• from b&tter7, windi.Dg 
(~) bnuh and terminal 15, CN rela.y operated SKS and. (C-1) relap norw 
11&1, tem1nal 1~ and (lP6) bru.sllo The operaUon ot "11.e TIU rela7 en.er­
glaes the 3TP magnet, stepp1.Jle the ni'\eh to terainal 1'1t fh• 111A relq 
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1a held operated. throll6'1 '\he (~) bnah and airapped terminal• 14- to 
17 1:ncluehe to sround on 'the araature of the (JlSL-1) relq• 1tepping 
the switch to terai:nal 181 releaainB the 'lKA rela7. From thi• point 
the operation 1• aa (eacril>ed. in paragraph ■ 58 aJJd 590 

conr COLLJOOT AliD RETumT 

ilo When the receinr is replaced. cm the •Uchhook a\ the calling ata'" 
tian, 11:le district ■elector 1eleota an idle eender tor the pvpose of 
collecting or returning the coino '!he T, OH11 SB, KS• SC and (SC•l) re­
laT• ope-rate as deacribed in paragraph 12. If th• charge relay in the 
di1irict is operated.• ground ia connected oyer lead FB• (ADV•l) rela7 
normal• sender con'\rol caa Y, to batter7 tb.rousb, the wind.ins of ~• CC 
rel2'7» operating tile CC rela70 Th• operation of •• cc rela7 operate■ 
the DYO relay. ~ DWO rela7., operated., locks -to ground. 'lhe (C-SJ 
rela7 1ihen operate■ and ia hel4 operated throU&h it• contimut, con­
tact■• Th• ( C} rela.r opera tea .trom the noraal terainal &l'l4 {»--1 l brY. h 
to ground. en the &l'l'll&ture ot the DlfO rel~.,. aDd loclta throuBb, it■ 
eecondar.r w:Sndin« and continuit7 c~tach to grnn4 at the D'i'O rela70 
'lhe TIU rela7 then operatH throufjl (Jlaoo&) brulh 1 to ground at the noi­
aal {KSI,wl) rela,-e The opere.tion ot th• '.l'MA rela7 clo ■e• a circuii 
throuBl the winding ot the STP magnet 1teppin1 tb.e n1 "tch to te.rainal 
lo The '!KA. rela7 1 ■ held operated thro\181l strapped teraine.ls l to 9, 
("R" wiring uae4.} ■tapping the ■witch to terainal 10• releasing the 
TB rela7. 

610 The (C-1) relq operate• from tenainah 10 to 12 incluaiYe and 
(~) bn.aho The operation ot tile {c,.l) Nla;r operate■ the C.B and C2 
rela710 The operation ot the CB rela7 cloaea a circuit .tra poeitive 
coin batter7., CB relay operated, winding ot the (Clf-6) rela7• cc and 
(0-1) relay• operated, to the tip and ring o.t the lineo The {CT-5) 
re lq ope.ra tea it th eN 1a a ooin in the coin box, op era ting ihe ( CT-6 J 
rele.7 which ia held operated throufJi Ua make COD tact (C-~} reb,y opei­
a'\ed• -to ground at the operated DWO relq •. Th• operation ot the (cir,.;,.oj 
rela7 open■ the circuit which giYH 8l1 alara during final coin teat a• 
descriDed. 1n paragraph 670 

610 1l'he operation ot the lC-2) rela7 clo••• a circuit trom. batteryp 
wincl.11]8 or the STP magnetp the (C-2 J rele.7 operaied~ contacts or the 
internpter 9 (c-aJ rela7 operated., atrapped tendnale and brush ot are 
(».2)• OB rela7 operated to ground.. A• the inter~ter makes and break• 
contact• the nitch stepe to terainal l~. iiihm 1witcll (K) •tepa froa 
tel'lllil'l&l 11 rela7 (CB) release• opening the positiYe coia collect b&t­
ter7p but r•l&J" (C•l) doe• not relea•e until ihe nitch atepa trom poai­
Uon 120 'lhe (C-1) relq 1a held eparate4. tb.reu.p terainal 12 tor -sh• 
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purpoH or hold.ing a circuit io grounca. throu@h the 2 ~. condenser and. 
2200 Ohms resiatance until ill• coin mae;net 1D the coin boz ha1 bad U•• 
to discharge thus :protect1Jl8 the aul tiple ba.nko 

M. It 1he coin is to be returned. the charge relay in the diatrict se-
lector circuit doea not connect ground to the Fa lead and the CC rela7 
d.oe1 not operate but the ti.me measure and sender circuits function a1 
desert bed 1n the preceding paragraph, except that negs.ti Te coin bat­
ter7 i1 connected to the Up aild ring or the line throut,b. the C.B rela7 
operated, cc rela7 normal• (C-1) relay operated and the (M.SL-1) rele.7 
normalo The (DWO) relay operates f'rom battery throue)l winding (SLR) 
relay normal fSC) relay operated (RLS) and (L) rela7a normal to grOUDd. 
on front contact of (T) relayo The swUch siaps io terminal. 13 aa 4..,. 
scribed 1n the precedlll8 paragraph& 

J'IIAL COlll TEST 

650 The (CTw?) rela7 opera te1 from the termina.l 13 and bruah ot e.rc 

660 

(Jl-t6), to groundo The opera.Uon ot tb• (CT-7) rele.7 connects the (CT-8) 
relay to the tip and. ring •idea of ihe lineo It' ib.e coin haa not been 
collected or returned by thi• ii.me, or 1f' ei 'th er side ot the liD.e h 
gro'q,Jldtd in 1ome other wa7, 'the dift~r•ntially wound rela1 {CT-8) oper­
ates, operating '\he (CT-1) rel8~o nie (CT-1) relq ope.rated, operates 
the TMA relay, through the (~) brush and terainal 130 

The time aeasure ■witch step■ from terminal 1$ to terainal 14. The 
TIIA Nla7 operates, {or holds it already operated), 'tb.roue;b strappe4 
terminale 14 "° 16 inelueiYe and (»-4) bNSh, to ground on the annature 
ot the (KSL-1) rela7, stepping '\he switch to terminal l'lll relea.sJ.ns the 
TlU rela70 If eperated, the (CT--1) relay preYenta the &dTanee of the 
ni tch trcim terminal 17 o If iihe coin ha• not been collected. b¥ the 
tille ierminal 17 11 reached. and. with the CC relay operatedp a circuit 
ii cloaed froca batter,-, throufjl th& nd coin lampo (CT-1) rela7 oper­
ated• contacts ot the interiupter" ierainal 17 and {¥-fr) b:ru.■h l,; rel&¥ 
operated~ to gro11I1d at the (1ilSL-l} rela711 The laap tlaBhu in thi1 cir­
Clllt indicating '\hat the coin has not been collected, or that there ia 
eome oilier ground on '\he lineo 

670 It the coin should haTe been returned, alld there ii a ground on the 
line the CC rela7 being normal, the red coin lamp Ughh permanently in 
a circuit through the (C'l'-1) relay operated~ CC rela7 norma.l, terminal 
17 and. (»,.,&) bn.ah to ground. at the (:DL-1) rela.yo 

680 It when coin collect battel"J' waa connected to the line para.graph 
62, the (C'!w6} and (C'l'--6) rela,a dit not operate, '\he (CT-a) relay doee 
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not eperate aa in paragraph 650 The rela7• (CT-1) operate■ troa b&tter7~ 
winding, CC relay operated, (crr,...6) rela7 nonaal; C rela7 operated. to 
ground through hl"llinal U a$ (ll•6) brush ant hel4 operatecl oYer teriai• 
nal• 14 to 17 and a.re (Jl-2)o In szq case lhe operatioA ot the (C'.fwl) 
rel&7 preTente the ni tch trca •topping be7ond terainal 17, the red laap 
!lashing or lighting aa aboYe described. 

RETURI TO :tiOIIUL 

690 In caae the coin baa Deen properl7 collected or returned., the line 
1• clear, the (CT-1) rela.7 1• not operated and. switcll (JI.) 1• a4YanCK 
tro• terlllinal lZ to 14 OYer lead. lS arc (11-4,) CT-7 rela7 operated and. 
(BJ interrupter contact. The 'l'Jitl rela7 operate, an4 hol4a 'Ulroup ter­
minal • 14 to 17 and bru.sh ot arc (Ji-~ J • to ground on the armature of the 
(KSir-1 ) relq s teppins the ••1 tch to terminal 18 rel •s inB 'the TlllA. r..,. 
l&J• The (C'l'w7J relay alao releaaH a.a the nitcb. ateps trcm termiDAl 
170 The time measure nitab. atep• frOII te1'111n.al 18 un4er control or 
(C-2} rela7 and 1nterraptera (BJ and. (CJ and tro■ 19 to 21 aa deaeribecl 
ill paragraJil 56 gi.Ying a ,tuck aen4er ala:rm a1 d.esori'bed. 1n paragralil 
f>t it the send.er haa not by tb.1• 'U.ae rew.rned to nor•lo 

?Oo When the U.me aeanre nitch rea.cb.u tendnal 181 gr01U1d 11 comiec.-
e4 tr• '\he (11-2) bl"WIA and strapped. terainals 18 to 21 inclush•• to 
lead ::;c, releasing the D relay 1n the di1trict, ad:.-a.ncing '\be d.iatrict 
to nol"ll.&lo ■ the diatrict a4Yancee to normal gre-.nd 11 diaconnecte4 
tr• lead. FR• releiuing the CC relay, ·rr011 tile TBS'l' lead, al.lowing the 
('11-1) rela7 to operate and the T rela7 w rel••• a■ deacri'becl ill pua­
gra.ph ..Oo The release ot the '!' rela7 relea••• the ox, SB~ MS, {sc .. 1), 
and Dl'O rela790 'Dle relea.ae ot the DWO rela7 releases 'the C and. {OwS) 
rela71 ad. the (CT-6} relay it' operatedo The release ot the llS rela7 
etep1 .the time aeaau.re niich to nor11&l releaaing tile (T--1} rel&.)"ct 

CALL§, TO MECHAHICAI. AoB.Xo 

Plo hr 1h1• olua ot call tile ■ender t'lmction■ a■ de■cri bed 1n :par...,. 
graplla T te Z6 ineluai••• u:cept that the SH, sr and SU register■ are 
■et in a IS.ailar .Mlll1V to the 1ettin6 of the othe muurical r•ai•"t•r1o 
lfhe BC niich• 1nate&4 of ad.Yaneing troa poai Uon 6 "• po11i tion 9p &I 
4e■crilted. 1n paragraph 36• ad.Yance• one step when '\he BA rela7 relea••a• 
after the ■etUng ot ib.e ,tation regi. ■t•r• in a aimilar -.rmer to 1 u 
ad.Yance troa normal io poaition 60 

,20 Wi1ih tile uan.al&tion coapleted., a circuit i.a clo■ed til.rough "11• 
'k.P ft'Mr centac'I ot olua oaa B, 1•4 &, ter■ins.l and bNah or th• 
'1'2--0L translator are, eperatlac the CL rela7 and ad.Yancing the claH 
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switch w position 80 Al ta• aen4er ••itch adTanoe• .through position 6~ 
the s rela7 operates, it the BC nitch doee not ad•ance from poeition a, 
indioatin.g that the atation regi1ter ha• not been ••t• Thi ■ circuit is 
tro.ra battery- 11 winding ot •• S rela7s, DWO rela.7 normal• aemer cam Gs, 
claa■ cam G, control caa D,, strapped ter11inal1 6 to 8 incla■ iYe and {BC""4) 
bNm? to ground on the RLS rela7 operatedo The operation ot the S rela7 
open■ 1ihe fundamental circllit, preyentini' the operation ot the ST..P relq 
tor station hllndred■ aelectiono 

7Zo Whm the atatio:a register• h&Te oeen a•t• the a:; nitch step• to ter-

740 

minal 9 snd the S relay relea■es, closill8 lhe fmldam.ental circu1to Sta• 
tione hundred■ selection then iake■ place instead ot incomtne adTanceo 
Th• STP relay operates in the fundamental eircuit tor ■ tation hundred 
ten■ and uni ta selection•, closing circuit■ to operate the proper count .. 
ing re lap from ground at aender cam I, STP rela.7 operated, caa L• IA 
relay noraal~ control cam N1 ■end.er cam s and contacts ot ca• T, throup 
the station hundreda, temi and. unite Ngister arc• to the proper count­
ing relaya for the station h1U1dred1, tens and unite aelectiona re1peo­
tiYel70 A'\ the oom.pletion ot eam selection, the :BO and FO relay■ oper­
ate, opening the fundamental circuito nie operation or the FO rela7 in 
position 6, ad.Tance■ th• ■end.er nitch to poa1tion 7 troa ground, FO r..,.. 
lq operated, IA rela.7 normal, control cam I, aender cam B to batter7 
through the aender R magneto In position?, the ~~P rela7 operate, a■ 
descri 'bed in paragraph 240 The BWitcb. then ad.Tancea to po ai t ion 8 troa 
ground throl18b the IA rela7 normal and sender cam Co 

The opera. tion ot the FO relay in poeitions 8 and. 10 a.dTamH the 
nitch to poeition1 10 and 12 respeotiTely aa deacriied tor poaition 6 
with the help of cam Ao In poaition 12, inco•iI18 adTanc• i■ lll&de aa 
described in paragraph 36g except tb.at the operation of the (ilV•l} re­
lay ad•ances the sender nitch to position 16, inatead ot to poaition T 
releasing t.he BO,. FO and IA rela7ajt The STP relay operate• as in poa1 ... 
tion T, awl the sender 1witch advances to position 16 in·a circui, through 
sender caa C to ground at the normal IA rela,ro Talkill8 selection i• co .... 
pleted.• regiatiera re1et, an4 -tne Hilld.er circuit returned to normal •• 
described in pa.ragra.phe 37 to 42 inclu■ h•o 

CALL TO ZBilO OPERATOR AND ONE DIGIT CODES 

750 On calla from a coin station to a aero operator or other one digit 
code operators, the ••nder circuit f'Wlction• as described in paragraph.• 
? to 14 1ncluaiYep ■etting the A regi1ter in position 10 tor aero opera­
toro With the BC •itch 1n po■ition land the A register in po■ ition 101 
(or any other position corresponding to a one digit code) a circuit 1• 
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oloNd. from battery th.rou@h 1ibe winding and break contact of the RC aa,r 
net• (RC-2) brush and terain.al 1, terminal 10 and. (A.,..) bru.ah, BA re-
1.q noraal., w ground on the armature ot the RLS relq operated.• atepping 
'\he 1lC ■witch to terminal 2 opera tin« the ST rela70 

T6 • Iha tranela tion take■ pl aoe the ■ender control ni tch adTanc-e• to 
post Uon ~. and. the ■ender a4Taneee to poai tion 2.1 aa described. in para­
graph 16 io 19 inclueiveo 'lhe terainal1 for one digit code• on ihe hunt­
ing arc■ are connected dinctl7 to the termina.l■ of arc (A-~)o Th• CL 
rela7 operates and the ola1■ ewitch ia adTanced to poaition 10 tbrou@b. 
cla•• cam B, oTer lead F to the contact of the T2-TL tra.n■ lator arco 
Th• CL relay releaaea as the claH •U,ch break■ poai tion 9, and the :SC 
switch ia &dYa.noed fro• poaition 2 to position 9 tra batt•l'7 throuan 
the winding and. break conw.ct of tile RC masnet, (BC•2J bl'\llh 8Dd. ■trapped. 
terminal• 2 to 8 inclusi•e, cla1■ caa H, CL relq normal• control caa o, 
to ground at the ope.rated. (TS..-1) rel&70 

f?o Diatrict group and bruah 1eleotion• are made, the 41. ■tricn ••l•ctinc 
a trun.k to the aero operator ar other one digit code 01water or ■taUon, 
and the ■ender adTanoea to po1ition 6• a, 4eecribe4 in puagraJh• 20 to 
21 inoluaiYeo For tb.ia cl.a•• of oall, the c• rela7 operate, a, 100a a1 
the tranlle.tor 11 set, troa baiter7, seconda17 win4lDB and. 'break contaci• 
terainal and. brush or th• Tl•SJCO arc, control caa .B, to ground at con­
trol caa u, and. locks throu@tl it■ c~nt1nu1t7 eontach to the •am• groundo 
The operation of the CN rela7 holu the BO and 10 rela711 atter operatin« 
in position 4 until the ■ender •itch ad.Y&noe1 troa position 10• in a 
circ'Ri t tilrough t~e send.er cam :a, Cli relq operated., oYer lead 3, termi,.,. 
nal and brush or arc !l•SKO, inner contact, ot oontrel caa E, te grou4 
at control cam Uo 'l'b.e 'l'G, (TO,..l) a.nd CI rela79 epwate a, d.esoribed. 1A 
paragrapa. 24, except 'that bat1ery 1• connected to oae winding ot the~ 
rela71n the trunk circuit to aero operator, 1n•tea4 ot tile L rela7 of 
aa office selector. 

78. With ihe aid ot cam A ihe ■ end.er ad.vane•• troa poeitioa 6 to poa1~ 
Uon 12~ in a circu.1 t throu@h oaa c. control oaa I• the IA rela7 norm.alt 
to grOIUlt ai tile operated. 10 rela70 '!ho TQ., (TG-1} and. (CI) rel&J'W r_. 
le•••• the nitch advance■ frCID position 6. In po ■ition 12, the !G 
(TGwl J. aDd. CI relap operaie and '\he n1 tch ad.Tanceil to position 14• a• 
d scri'beA 1n.paragn.ph.28o In position 1, the ADV &Dd. (.Al>Y-1) rela7• 
operate from batter7, wind:lnp 1n pa.rallelo (CT-6) &D4 (0"4) relay• nGl'M 

11al, olua ceza P, ■end.er caa a, IA relq normal• to grcnm4 at ■ender ca■ 
Jo The optll'aUon ot the (ADJ .. l) rela7 ad.Yance• tile conirol ni tell io 
potition 5 thro~g• ca111 c, and &dT&noea ~• ••nd•r nitch to poeition 16 
throueti •ender caa :So Th• eend.er 8WUch &d.T&nces to position 16 ilhro\\Bh 
caa Co The opera'tion of the ADJ rela.7 cli ■connec,a ground. from lead SC 
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allowing '\he 4i ■irict L rela7 to relea■e and adTa.nce the dietrict. thu 
opaing the dial lead• to the 1e.nder~ releasing th~ sender L rela70 Th• 
relea•• ot the ,ender L relay rele&HB the SLR and. RLS rela7.s 1 eperaUng 
~• STP rela7, and. cau1ing talking selection to be made a1 described. 1u 
paragraphs i& and. ~7 with the swi tcll in. position lo The operation of the 
.FO rela¥, cloaea a circuit in which ~• ■ender control nUch adyanc•• te 
position 60 From 'thi• pt1nt on the reg11t•r• are raeei u4 the a8Jld.er r...., 
Wm■ to normal al described in paragra.li11 38 to 4t2 inclu.eiYeo 

790 On call• troa a non-coin station to zero operator, or other one digit 
code operator, the sen4er .tu.netiona a, described in th• preceding para­
graph■, except that the coW1tiD8 rela71 hold in po1ition 4 until tile send.er 
nitch aclTancH beyond position 10, throUBh s11nd.ar cam R, lead. 21 tendnal 
and DNah ot ihe Tl•SICO translator arco 

CALL TO TRUE DIGIT OPERATOR 

eo. On calla to long distance. inforaation, com.plaint,. re_pa1r11 C0111Urc1al 
De~artment, or other special operator, three digit, are dialed. ~• ,em.er 
11 selected, registers are set and. translation 1• ■ate &I de1cri-• 1n 
paragraph, 7 to 19 incluaive. Only the tirst two dicit• are required te 
complete 1eleotion10 The CL relay operates and the clan ni tch adTancea 
to-position ll throuBn oaa B, ayer lead G to the T2--CL tranalat•r arc. 
'l'he CL relay relea••• when the cla•• nitch ad.Yance• troa po1ition 10,. &114 
the RO nUch i8 then a4.Tanced from poeitioD 2 to position 9 1 •• deaoribe4 
1n puagra;ph 760 Prom thil point on the sender h.nction• &a de1cri bet 
under "Call to Zero Opera-tor" 1n pa.ra«r&ph• 75 to ft inclu11Te. 

CALL TO :USTEI CTED ZOD 

If a nWllber 11 dialed whica 1hould oe o•tained )7 a toll operator, or 
if oftice code digits are dialed tor waich there i1 no otfice,. the 1ender 
18 1elected.p the reg11ter• an ,et and tran,lation made aa descri"bed. 1n 
peragra_pb.1 7 to 19 1nclue1Teo llle CL rel&J operate• and the cla11 n1toa 
ad.n.nce1 to position 9, through th• u.»per inner contact ot cla11 caa B,, 
oyer lead D to the T2•CL tran1lator arc. The CL relay release• a•~• 
switch ad.Yance, troa position 80 Di1trict 1election1 (and ott1o• eeleow 
tion1 it an otfice selector 11 uaecl) are aadt a1 described tor a aechanJ.M 
dal clu• cal.lo The (S) rela7 •P•raie• o». non-coin send.ere whm the 
send.er switch enter• position U/12 preventing trwilt teat until ihe RC 
ni tch 11 ad.Yanoff. to terainal c. The RC awi teh 1 • ad.Tance4 •• 011 • 
aechanical cla11 call totem 6 atter the setting ot the U regiatero 
The SICS relay then opera.tea cauain& the K switch to count tina to lte 
allowed ror dialing another digit or a party deaignationo If it 11 
deli red that the RC ni tch be a4n.nced to terainal O a1 soon aa the U 
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regiaqr 1• ••t l•t 3 ie connected at th• ~A, DEL~ ira.nalator arc. 
It 1t 1e desired °'hat the adTanc• ot ihe RC nUch be delayed lUl'Ul 
the SIi regieter 1 ■ ••i l•d l 1s connected in which ca•• the RC ni tch 
1e ad.nnc.ci. to terainal '1 when the SH register 1e ■eio The SK.S rela7 
Nleaaes in eiiher ca•• when RC ••itch adT&nce1 fr• terminal io It 
lte.d l ia use4 'tae RC ••Uch 1a &d.Taneri. tl'oa termin&l 7 to .terainal 
0 when tb.e Sl:S rela, relea1e1, er it ad•anc•• froa terainal 6 (SH 
regi eier not set) when "the 11. •i tell &dTano•• to terainal 16a Wht1n 
ihe RC nitch ad.Yance• trem terminal 9 'the (S) relay relea••• permit• 
tin« trunk teat and. the ccmpletion ot \he call ae tor &ero operator. 
On eoi.D sender the operation i1 eimil&r excepi 1ih.at the (S) rela7 11 
held. until the M ni tell adTancH to terminal 13. 

CALL VIA P..C.Io TRUNKS 

DIRECT RELAY CALL INDICATOR - H'CIOlm l.BSS TH.AN 101000 

82e When a call to a aanual •tation i■ made •ia direct R.c.1. trll.Di:a 
•e ■end.er 1• selected and 'the regi ■ter• are set a1 descriNd 1n para­
graphe 'f to 16 incluabe except that the SH register ie al•• ••' if' 
ib.e 1iaiie11 1• en a pari7 line, ta• RC 11r1 teh "D•inc adTuced. 'ie ter­
aiDal ?o It '\he pari7 line 1a h a part1 line ottice with lu• than 
101000 linH• "the BC niieh i ■ ateppecl trom terminal 'f to terainal i 
tna 'batte17• winding and. brealt oon.tact ot the BC u.gn.et., lRCi.2} brv.ah_, 
aa4 eirapJed. ieraillal1 2 to 8 incluaiv•• lower 'hrminal• ot ola■• caa 
JI, •il'ellpe4 -terminal■ l to O 1nolua1Te and "1-le (SH--6) ~n.lb. 9 lead. lv 
terainal and Tl-SL bra.•.b.t li rela7$1 normal• to grolUlcl a■ the BLS rela7 
operateclo 

83• I:t thia part7 Une ii in a part7 line otf lee •i "\h ■ore tba.n 10 1 000 
Un• and. the !irat digit 11 1. the BC •itch 11 ad:n.nceO. tr• poll­
tie ? to position t throue,b the (R0 ... 2) bruh am termi.Jl&l•• lower c,..,. 
tact, ot ola.sa cam JI• 1trs.ppa4 te,..r■inale 1 to 0 1nclua1Te a.n4 'the [SB,--6) 
bruall 1trappe4 terainale l to 9 incluaiTe a:o4 (B-..4) brush, ierainal 1 
and: (TH"'"") bru.sh, oTer lead 2. te the TlvS.D arco (Jr\aabera whose tir,t 
two digUa are 10 will alway-a N priTate lines)o 

8'o It t&i • i,art7 line 11 ill a part7 line etti~ with aore tban 10.000 
lin•• an4 the t1ra1i digi'\ 1e not 1, the RC awitch 1• aclTanoe4• a• Jun 
dHcri Nd, except Ula~ t.h• circuit to ~rOW1d. o•er lea4 2 paa1e■ throup 
atrappN. terllinal ■ Z to 10 inclueiTe and the (fB""") brq11ho It the line 
1• a prin.te line in a part7 line ottio• (ei'\her with ■ore than 9999 or 
l••• than 10,000 UnN) the SH regi•t•r 1• not aet and. the BC nUch 11 
ate,p»ed. trom terainal 6 te terminal 9,. atter autf1c1cit ii•• has elap1ed. 

( 
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tor the dialing ot a 1tation cl18U, u d.eacr1'be4 'below ill paragraph 96e 

860 If the line 11 a prbate line 1D a priyat;e la• ottiN witil 1 ... 
than 10,000 linH, 'She RO nitich 1■ ■trapped. from te?'IU.Jll'l. 6 w teJW.in~ 
9• 'through the lB:--a) bnah arul terainal•• clu• c• H- 'Jtrapped. tera 
•inala l 'io O incluaiYe s.lld. (U-2J bruah, cner leAd .s, to th• Tl-sJ> ,re.na .. 
lator aroo 

86. It the line 11 a priYate line in a priYate line ottie• with aon 
than 9991 linee_, e.nd. tile tint digit i• 1 &114 'the second digl t 1• • not 
••r•, the RC ni tch 1a atepped. f'roa tera1nal 6 to tera1nal 9 ~roll&h tile 
(Rc-2) brush and. teraiD&l1, lower cOlltacta of cla■• came:, ■trapped. ter­
a1nala 1 to O iacluaiTe an4 (tJ.-2) an.ah, hra1nala 1 to 9 :lnclu■iYe u4 
(H-2} brueh, terllin&h land. (mw2) bra.•· OYer lea(,, to "11• Tl-sD 
tran■lator arc. If ~• line 18 a pr1yate line iJl a priYate line office· 
w1 'th aore than 99tt line•, an4 tll• ti-rat digU 11 aot 1, tu BC aUcll 
1■ 1tepped ae • Juat 4.e■cribed.• except tb.a t the eircw.1 t to grouucl n•r l•t 
4 P••••• throusti. ■trapped Mrainala 2 to O _iacludTe &Dd. the (Tll-.1) bl"TUbe 
It til.• line ia a prhaie line office with aon ihan 9999 line• au. the . 
ti rat wo digit■ aN 10, a f'ifth 41.gi t aot being 41&1•4• tile SB n11i■ter 
i• aot ac1Tance4, an4 the RC ni tch 1• ap.1n .._Tane.._ tr- terain&l 6 w 
terminal t &t'ter IJUtticicit Uae haa elap■ed. tor Ule d.i&liac ot a tinh 
digit, a■ 4Hcr1becl uncler "Time Kea•ve and ilam" 1a para.gain• ,, i• 
7t inolu•h•• Tranalation h made a■ 4••cri'be4 1n paracraJb• 1, to lt 
incluahe,. except I tbat '\he CL rela7 opera tea aDd. the ela11 nitc:h a4-
T&DCH to posiiion 2,. (or 13) throu&ll the upper outer contact ot•ola•• 
caa c, OYer lead. At to ihe '1'2-0L 'tranelator arc. '!he CL relq rel••••• 
when iae nUch ad.Y&ncH fro• poa1tion 1, (or 12). 

a,. Diatrict and ottice ■election■ are a&d.e awl th• ■ender nitcll a4• 
TancH to position 12 •• d.Hcribe4 in p&ragrapha ao to 26 inol11.■iTeo 
fl>.• S rela7 operate■ a.nd tunctiou •• described 1n paragrapi 27, it the 
RC Ritch ha• no1. &4Ta.ncecl to JtOBition "-• l'Uh the ••n4er Ritell 1a p .... 
■iUon. 121 a cire11.it i ■ cloN4 fr• u.Uer7 at ill• aanv.al ottioe, oYer 
the t'llndaaental tip, S and ADY rela111 norul• central oaa s. slu■ Gall 
o, send.er caa o, w1D41qs ot the TG, S'fP• am. on. relaJI, ·"a• BO rel.&7 
nora&l, send.er oaa x, "COl(Po la:So ('l'-lJ UIOJU) O.J.F• vaul,.tor bm•, 
coapeuatinc r111i■1iaace, eoi:i:\rol ca. ,, (Al>Y~lJ 11•:aal, ••w- lu.4 1.1 •• 
Un.nd. 1n the -.nul otf'iceo The '?G Nla.7 •.PR•'•• in tilia oircllit oa• .. 
1n, the opera1iion of tile l~G,,.,lJ and CI rela,ae !he operaUaa of ta• : 
CI rela7 ad.Yance■ tile ■ad.er •itch a poaition H,~ and 4v1ng 11lia a4,.. 
Yance 1ihe t'lmdaman'tial circui 1i b eloNt t.brou&b, '\he ~G relq operaW., 
ahor"Mircui Ung 1he 1,,500 ob.a rea1 ■1iancee 'nl.1• 1• trace4 'thr•• olu■ 
oaa a, the CI rela7 opera'tied• and ■and.er oaa 0• !be pan lalQ a■aocia1ie4 
•Uh the tnm: at tae R.c.1. poait1011 11p1i•• 
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aa. With the nUclL in position 14,. the TG relay remain• operated unUl 
the di1u.nt operator depre•••• the diapla7 ke,- aesociate4. with the ligh't­
ed. pan laap. The rel••• ot the CL ~•la1 operates the D rele.1, tr• 
ktte17, wt.di.DB• clu■ caa E• CL relar nor•l, to growid at sender caa 
Be The D relar loak:■ until 1ihe imtPulae nitch &4Y&noe■ be7ond position 
I 1/2 'lihrou,;h it■ aake contact, iapulHr caa 11, claH oaa M, to ground. 
through centrol 011111. Uo !lhe opvatien of 'the D rala.r cloH1 a circuii in 
which the FP rela7 opera"tea. The operation of the D rela7 aleo eloN4 
a cir«Ni'\ throu!b tile .D rela7 operated,. and. iapul.■er csa c, in which the 
iapl.Nr nitch ad.vane•• fro■ poeition 1., ground. on caa B ad.Yancing i1i to 
po~1'\ion '• Wi'th Ule uapulHr nitch in position 9Jt when the dia:pl-.;r ke7 
11 tepre■1ed. the TG rela7 relea■ea• releasing the (Tc.,..lJ and Cl rela7eo 
!he relea■e of the CI relq clo1e■ the tip and rinj sides of the tlmd.a­
■e:a:\al circuit throuai 1 t■ break contacta• sender came "'-and P, olaaa caa■ 
J am. L. to ihe contact• ot the iapul .. r nUch cam■• • 

et. 'lhe nl••e ot the CI rela7 al10 clo••• a circuit throup. ~ul•er 
caa C9 -,p rela7 opera te4e clu■ caa K, CI rela7 n.oraal 11 to •rellD.d. a i 
•em•r oaa B·, &d.TanciDB Uie 1mpu. ■er ni tch tr• poei Ue.11. 9 to poai Uon 
lOe The B caa ad.Tano•• the 1wiic:h in position le Th• D relay rel••••• 
when 'tlle nitcll &4Tancea b170J:Ul poeiiion 9 1/~• The FP ralq holds• 
attar••» r•l.&7 relea■e■, tbrou@b the -.k• contact, iaiPlll•er oaa D, 
olua oa x, to grellD4 at coninl caa u. For the second ti•• '\he t.... 
pueer nitch 1• adTancecl traa po■ition 1 to poaition 2 1n the aaae oir­
cuU a■ tra poai U.en t ta i,o ■i Uon 10. the B cam adYancing ~e nUch to 
poaiiion •• !■ the •itch a4Yanc•• be7on4 po11ilon ►l/2 in the aecont 
reTolution 11le JP rela7 releae••• flle •itch 1• ad.Tance4 trca position 9 
to 10 In a circa.it 'lihrollih ia,PlllHr cu. c. to grounA throu&h, the D rela7 
aol'Ul 8 "h• B oaa adTanct.ng the nUcll to normal. Durina the rotation of 
1ihe i■p,u■er nitch RoCel• 1■p'cll.N■ are eeni oui to the ■anual otf'ioe b7 
connecting batte17 &114. sroun,4 to the tip a.nd. ring of the tudaaental cl~ 
cuu., through the contaoi• of tile ia.pulHr nUch caas• for \he .Plll'P0H 
of' eperatinc that coabinatie11 ot relap 1n the •nul ottice which wUl 
oaue the oalleil muaber io N 41apl~4 ai ihe RoCal• peeition. 

fOo 'fhe order 1D which tileae i■pa.l.He are Hn1i 1 ■ 1ta:,1ona, 'tb.Oll■and•, 
lllmclre4•• ten■ an4 uiho l'Ollr circllii coD4Uion• are eatablilhecl tor 
eaca 4ic1~ or let,er di■pla7ecl.. Each one et the■• circrait con41i1en• 
aA7 be auch a• "to ■end. no i.11,pul•e~ to aent a heaY7 negaii~• iapula:e 1 or 
a ligat nepiiYe 1Qal••o ror uaapl•• to di1pla.7 atation w, ihe foll°"""' 
inc tour circ111 t cond.1 Uona are Ht up in the ord.er named• ( l} while '\be 
impulaer niich ad.YUlcea tr• position t to po■ition twl/2 an opo cir-­
c•it ui■b, (2) while tile ••Uch ad.Yance• traa po ■ition 10 to poeiiioa 
10-1/2. a hea•1 n1gati••.iaplll10 1 ■ tran■aitted. tr• ba'\ter7 through ill• 
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5&ol olm reliata.nce• iapalaer caa T, lapuher cam ~ terainal 9 and (SB◄ J 
b.f'llah, claH caa ~ i■pul Hr caa 11, TAB rela7 normal• RLS relq opera bd.• 
1a,p1ll•er ca.ma a and. B:,, FP rela7 opera'\ed._, OTer the ring 1114e of 1ihe t&m.da­
■eD1ial circuit. ;b&ck o Hr 'the Up •id•, FP rela7 op era ted to grollDll '\hrough 
iapulaer oaa 10 (S) while the i■pulNr niteh ad.Yance• fro■ poaition U to 
poaltlon 11-1/1 an open circna.it ••1•t•, <•> while the sw1tcb &d.Tancea fro■ 
podUon 12 1ie poa1Uen 121-1/2 & light nega'UYe iaplllae i• tranaad u .... 
fN■ baUer7 tb.rouBb the ~500 ohm re•1•1iance 1 1■pul1er caae G &n4 H, FR 
rela7 epera1ied.• eTer the ring aide ot the fw:ldamental circuit, b&ck oTer 
the Up 1114e0 l'P rela7 opera'\ed to gro\lDd. throufjl iapulaer ca.a Io In 
ca•• 'the ata1i1on 1a not on a part7 U.~e, the ·r1r1t a.nd third. coDdi tina 
&Nope cirnita, anll 'he second. an4· fourth condition• oau■e light·•eca­
tt•• lllpalae• w ,e transmitted.• whereb7 the digit ■ero ia 41•pla7ed. at 
"11• RoC•I• office to indicate that tiler• 1• no party designation required. 

llo Circllit condition■ an establiahed for tran-.i'iU.ns impul•ee throueb, 
tb.e eonu.cta of 'the i■pulaer nUch caa•, tor the tilouaanu digU 1n p► 
111tion■ 1s, 14, 15 and 16, tor hlllldre4• digit■ in poaition1 17, le, 19 and. 
zo, tor '\he ten• 41git■ 1.Jl po11t1on• 1, 2~ Sand. 4 and. tor the 11Dit• digit• 
la po1111iioa 5• 6, ? and 80 The ••itch ad.Yance• f'rOII position a-1/2 to ll 
1a tile ■eoond. reTolution with the f1Uldamen'b.l circ1lit openo i'hile 1ib.e 
nitch adTance■ troa position 11 to position 12-1/2 a heaT7 poe1t1Te t... 
,P111N 1• traaallitte4 fro■ attery throu.@Jl a 52.5 oh■ reei1tance., FP rela7 
nor■al, cla•• oaa J, o••r the tip si4e of the fwldaaental circuit, back 
eTer tbe rinc a14e• :FP rela7 nor■al, ~ ground '\hrol.18h caa Io Tai• 11 to 
proT14e fer ~e eperatien ot a polarised relay in a diatant two--wire office 
selector• 1n order w adYanoe thi■ ■elector. 

920 A• 1h• iapulur nUch. ia &d.nnoe4 tro■ position 13 to po1111iion 11> a 
circlli'\ la clo ■e4, tn•aich the ADY an4 (A.DY-l) rela71 operaie, through 
iapulNr CUI~, FP relay nonul, olae• cam K, CI rela7 normal,, to grO\Uli 
at ■ender oaa Ho 'lb• 1peration of' the ADY relay adTa.neea the district 
••lecto_r, tollft1ng which u.lkina aeieo'\ion, reset'Ung regi1'\era and re­
hm w aor•l take place a■ 4.eaoribed. 1n paragraph• Z7 io 42 1nclus1Teo 

Tma BEL.\? cm DlDICATOR ,.. l'tllBKiiS LESS THAI 10 ,ooo 

9Zo On a oall w a ll&Jlllal ■tation Tia tand.• R.c.1. -tL'IWk• whoa• mmber 
11 1•• than 10,000 'he ~ircait operate• aa d.e1crille4 ill 'the ,preoed.1.Dc 
paragrapu 1LP to '\he .-111." wheN -• 41•pla,T ke7 1• 1pe.rated •" '\he 
lt.C.lo ottioe 9 eza-,, (aJ 'tillat t.1:le CL rela7 operate• an4 the cl••• niicb 
1• a4Yanee4 t• :poaiU~ 6,, (or poe11iien li) b. a oircllit ihroqa ala.a• 
oaa C ~ laea4 B• w ill• '?2-CL \raulawr arco !JI.• CL relay rel•••• 
whea tile nUak a4y.,.ea·tna Ju1U.•" (or posUiu 15), (b) tilat th• 
ilQ11ll.Nr nUcll 1• not ad.Tanot4 fl'• aoraal 1U1til after '\he ll11pla, ka7 
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ia opera'Md. aiul ,o) tile TD rela7 eperatea when tib.e Cl, rela7 rel••••• 
1n place ot the D rela7, cauaiDc iihe operation ot iihe i'P r•la7• The 
clrcait in which the TU rela7 operates, 1a from batterr, winding, clu■ 
oua 3, break contact ot '\he CL relq, to groaDcl at. ■ender caa Ho 1he 
TAI rela7 locu 11D.ttl 1ihe •ikh ad.Yance• be7on4 poaiUon 9 1/2. '\h_roue:,h 
blpqlM.r Call ». claaa caa 1l, to gJ'V1UMl at control c .. u. 

Ke Ihm 1ihe cliaplq 07 ia op11r&ted., 'the '1'~ and. (!Gwl) and Cl rela,a re-
l•••• eloaing a ci.rcui, in which -the 1itpll Hr ••1 tcb. ad.Yance•, •11ih '\he 
&14 ot caa B, tr• poaitiOD. 1 w poei UOD 9. IJ!lia circlli -t 1■ '\hro-qh i.... 
pal.■er caa c, the PP rela7 operated, clan cua -'-. CI rela7 noraal, to 
grcnmd. at send.er ca.a Ho 'lbe iapal.Nr •itch 1■ ad.Ya.med. wi'\h the aid ot 
ca.a B trea po■it1cm 9 to po ■iticm 1 and apin fro■ poaition 1 to poai-tion 
9 in "the ..... circa.1-to The TAI" rela7 relea••• .-ha~• ••itch ad.Y&11cea 
bqond poaUin. t-1/2, but tile FP rei.,- hol4■ aa cleacrl"bed in the para­
grap)I 89 llllUl ~• ni-tch ad-Yance■ tra position 2-1/2 ot the ■ecoDll re­
•ol1111ono. 'l!le nitell ad.Yance■ fr• poaUion 9 "\o poai-tion 1 1D a 'cir­
ca.iii tiiroq:h iapal.Nr caa c, to grcRUld. a'\ \be D rela7 llO~• '.l!le r ... 
l••e ot Ule F.P rel.&7 p.reTo'li■ the a4Yance of the ni1icll tr• nor~ a 
third. u.... E&c1l 11U.ual o:rfice which 1a 1i&D4• to 'th• oripa.a'U»s office 
1■ assigne4 a -land.• cod.e maltv lJ7 •au of.which 1ihe particlllar office 
called 1a 1daD.tltie4 t.7 the "'8Dd.• opera tor. Iapul••• are 1iranaa1 Uecl 
oyer the 1anc1aa Ji.c.1. truak tor dieplap.ag the tand• code mmNr 1a 
a4dit1Clll to thoN tor 4.1■pl&J'inc -\he called mulbero 19l• ol'd.er in which 
the 1aJpul■N aN V&nai 'ttd 1■ b.Dd.• ten■, tand .. imi U• 8U.'licm■ 9 
111.ouaand•, blmv.a.. taa and 11D11i• • 

t5. Daring 1he a4Yanoe of the lapulaer ■-itch fr• position l te poai-
tioa. • ln.cluiTe• tou- c1rcatt cond.1-Uaa.■ are ••-abli■hal tor tand• 
w.n■, acco.rding ii,> 'the aet1i1ng ot the A. regi■ter (arc ~-5), aa requ.1re4o 
The iapul.N• for tan4• 11111 ta are tn.ullli ttd. 4uriDg -uie ad.Tana.I troa 
poai~ian 5 to poaiiiion 8 incluaiT•• according to the aettin& of 1ill• B 
register (arc B-6). 1he. lllpulae■ tor a"\attou• "Ulouaand.•• h1111dred.a., 
ten■ and. 1lD1 b digit• are tranaai ttel.• -talking aelec'liion,. reaett1D.g 
regiriera 8.114 HD!.er re"\urn are all cample-tM u 4eacribecl 1n pan.­
graph• 91 alll 12. 

OPE.Bil'I<m OF '?JIB TDO DA.SUB AID U,UN CIJlCtJI'l' o• B.c.1. C.&LLS 

160 'Jbe J10J.1w001D tlae ■eanre an4 al&lll eircu.1 t t'Wlctiou aa de•cril11ecl 
for fl■• .M.-■ure &DIil Alam la paragra:i:n 4.69 with 'the tolloalna ucepa 
tloaa. When 'the nginer con'\rol nitch enter■ po ■ition 6, 1D41oa'ling 
'11at the teu.r-ta digit ot the mm.lier ha■ lleen dtalecl, -the SKS rela7 oper-­
a'tea ~ batter7, ,-SDdSD8, claa■ ONl G, ccntrol CUl l)• ■'\rappe4 iier­
miaal• 6 iio 8 1nclu■1Ye and(~) brush• iio ground. at --the BLS r•la.J' 
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operaied.• It 1ih• Um• •••nr• niich ha1 ateppe4 tr• ierainal 5• lN:t not 
be7oncl. terainal 11, 1ille 'I.VA rela7 opara'lie1 ateppin8 the time measure niich 
to tertainal 12. ~• 'DU relaT relea1e1 a1 the nt tch atep1 :troa 1iera1nal 
11 if tb.e SES nla7 ha1 not DJ" ihil Uae been rel••••ct• 'D:le SICS rela7 
doee not release UDl•• tile RC •1 tell ha• atei,ped to terain.al io 

''• Oil teraiDal 11 wi'\b. the SICS nla7 op•ated.• a circuit h clo ■e4 froa 
batter7 throusi:,. the STP magnet., SKS rela.7 operated• centaoh of tb.e inter-­
n,pter, atrapped. term.insle 12 to 15 1rlcl11.■1Y• and (11 .. 5) bru.ah, JIS relay 
operaMd, to ground throue,i the ftA &114 llSL rela,a noraal, a4Yanc1ng ihe 
switch ane ■tep each Ume the internpter aakea an4 'break.a con'tacto "Iha. 
the nitch -.kea terainal 16• ntttcient ii.•• for the dialing ot the ■ta• 
tion■ digit ha• elapsed. 

18. In ca•• tile ■tationa digit 1• dial• before the U■e ■euure ■witich 
aak•• teraiDAl 16• the SB regi■ter ad.Yance• eteppbc the RC •11icb te '\er­
min.&l t a■ 4eacr1bed. in paragraph 820 ID oa■e the ■taUn• d.tgit has not 
been clialecl when ihe tille -••ure nUcla. 1tep1 to te:rainal 16, 'ihe RC 
nt,ch i■ atepped. to terainal t ihN•fill the (RC-2) bruh and. atrap~d ,er-­
ainal ■ 2 to a lnclWtiYe• tilrou@b terainal 16 and. the l»-6) 'brush., KS r.,_ 
la7 operated. 1 to ground. at "he lfllu. and. llSL rela,a nol'll&l. Ia either ca•• 
"the SD nlq releas•••· "the Ume •an.re cirov.U conti.1111•• u fmlction aa 
deacrl,ed. tor Tlae .llaanre and. Alam in paragraph■ 46 to 50. 

99. 'Dle ooin aender ti•• aualU'e ant alam circuit 1\ulction• •• described 
in pa.rag:rapi 51 with the tollowlng exception■: the SIS rela1 operate■ i.■ 

de1cril>e4 in paragraJh 96. If 1ihe ti■• aeanre ni tell b.aa atepped traa 
te1111aal -'• lMt not l>e70n4. teraiDal 8 when tae SICS rela7 operat••• a c1rw 
oa.it ia cloNd. 1n mich the DU nla7 oparate• thr-01191 the (11-1) bra.ah and. 
,trapped. 1ieralnal1 6 to I in.cluaiY•• tile SICS rela7 operated., a groun4 
thro'Q.8L c am (JISL-1 J rela.19 norulo The eperaUon et ihe 'DU. rel.,- cloN1 
a circuit ihrOUSl the STP -.gnet and. 'Ule 'DU rela7 operated, a'\epplnB the 
•1tcll w 1ieraiul to !'he 'DIA rela7 releue1 who the ni'\ch a4Yamea froa 
tel'llinal 8 if 1he ,D rela7 ha.a not 'b7 iba 1i ·U•• releaaed.o 'lh• SB rela7 
d.oe ■ not relea•• lUll•• the .BC •itch haa aiepped to terainal lo A circuit 
1• cloNll tr• 'batter7, windin« of •• STP ■a.pet 0011\aciis of the inter­
l'llptero SKS rela7 operated.• ■trapped. 'terainala 9 to 12 incluaiye and. (Jt-6l 
brallh. • !JU. rela7 noraal • 1IS rele.7 operated.• to gro1Ul4 'Ulrollfl,b the C and. 
(IISL-1)· rela,a nomal, ad.Yanctn« 'lh• ni'tch one 1tep each U.ae 'Ule inter­
ra,pter alt• and. break• oentacto 

100. Whu the •itch ll&k•• teralnal 13, ·U.ae n:tf'icimt tor tb.e 41aling of 
tb• 1-tat1•11• cligit hu elapsecl., ID ca■• the ■-\&Uen■ digit ha■ been clialed. 
'before 1ib.e Um• ... nr• •itch en'\era position 15, tile BC •itch ha■ ■ teppecl 
to tena1n&l t a• 4.eecriHd. 1n paragra.]il 820 If the ■tatlona clig11i hu not 
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lte• 41alel when •• tl.m.e me&wre ni tch •k• terainal 1s, 1h• BC 
nltch 11 ■teppel to temillal 9 througt,. the (BC-2} brult. and. ■trappe4 
'9mtnd~ 2 te 8 1Dclu1Te 1 '\e1'111.nal 11 and. Ute (•6J bruah• break 
con-.ot ot tile 'llU. relq, JIS relq operated• to gro,m4 at •• c u4 
(IIBL-1 ) rela71 1101'1Ul...-

lOl. In eitb.• oaae ill.e SICS nlq r•l••H when the BC nitch atepa 
~ 1iena111Al •• Wi'tb ~• SIS relq rel ••ed.• 1ihe Ua• aea.nre wi tea 
ooniilau• to ta.no1i1on a• teacri'Ncl in parasraph• Ni to 60 mol11.■iTeo 

DIRECT All> !AID• B•C•I• • JIUOIBS IIOlDil TB.AS 9999 

·102. OD a call tea aaaual ■taUan. wia either direct or t&D4• B.c.1. 
tl"IUlka tor a ma'ber greater ill.aa 9999• 1ille ■ender f'lmctlon.a a• d..­
•cr1)e4 tor "D1nc1i blq Cel.l lndJ.cator" an4 aa 4eacr1bed. for •iran--
41.• ~ Call IJl41cator" w11ia the follo.mg exception■• hr -Hn 
aon 1ih&a tttl the ti all.DB ot 1.b.e fU1ib. 41&1 t ■eta 'he SB rep ■iier and. •"•»• the BO nl'\cb w terainal '• It •• •~ticm .1• 1D aa oftlce ritll 
ao parv 11n•-, a. ad.Yance of "11.• SI ngi ■iier c1 ....... e1.rcu1i frca 
•·Ue17, wind!ng ot the C!I relq, atrappll4 temillal• l to O iaalul•• 
-m4 (SJIM2) -n•, o terainal all4 (a-a) bn.u, 1;.,w1n,a,1 l. _.... (~) 
-n•, lead"• tel'lliDal aD4 fi-SJ> ltrull, 1he :u rel.&7 aol'll&l• te groan4 
oa '\ale anaatve of 1ihe BLS nla7 operaW4, operating 1ihe ~ relaJ'o 

1010 If 1;\e ■ta tlon i■ 1n an oftice wUb part7 U.n• • 1ill • &4Tuice of 1ihe 
SIi ngi•'l•r olo•• a circu.1, w gl'CIIIUl4 '\b.rolL&h ih.e windSng et tile ~ 
nlq 1 1ille !1.-sD trwlawr te,wtnaJ. =&114 Dl'IID 1 u J-'l d.eacriW• •­
cept 111•, 1 t pa■••• '\hl"Oucb, '\•m1 naJ O ant the (K-4) 'brau• terw!nal 1 
aA 111• (~) bruit.• an4 oftr 1-.4 a. itie C! rela7 l•*• ta P"OIUl4 
• ~• amawre ot 1ihe (TB-2) rel.&7 op...,,-.. ·!fh• ••••UClll of 1ib.e O! 
relq 1n either oa•• clo••• a clrClli" tra u.tt;e17 ~ tile wSDdSop 
ot iille CL rel,q and claH ni tch B -.gut .iD. paraU•l• Clla•• ca.a D,, ~ 
rela7 opva1ied.• to groun4 oa ~ &1'1111'-re of ta. (fs,..&) rela7 opR&1i•4-
a4Tancing '\he olua ni tcb one ate» w po•1 tiOD ,S• a, 14, or 17 aa ~ 
ca•• •7 ~• an4 operating iille CL rele,7• !ale CL r.w rel ... e• wh• 1ihe 
ola■■ nitch a4Ta11e••• 

104. !he adYance of the claaa ffi tcb clo... a circa!, in wlaicll ~• BC 
nitch 1• &4"rance4 fro• pontlon 7 w »o•1t1on 1. '!!hi ■ clroalt 11 troa 
bat;te17, 44-,tE re•i■taace and. •1D41ng of the (o»-2) rela7 1a atltiple, 
break con tac'\ of 1ih• a, magnet ~up the (ll0-2) b~ ~ ■trapped. 
tenaillala 2 to 8 inclui••• cla•• cam. B, CL relaz aonul. 1 control oaa 
o, to grollD4 at the (TS,..lJ relq op'erateda !he a4wance of 1.he claa• 
nitcb. C&llH■ lapul.u■ for the :tiret IIQll8rlcal d.lf;it to 'be truuatt1114 
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tir■i on a direoi B.c.I. call, and to•• iran•iited laaediatel7 tollcnr-
1.DC 1ihe i■P\llN• tor ottice code on a 't&nd.• a.c.I. call, 1naha4 et 1-­
pulN■ a■ woul4 aonaall7 •• controlle4. b7 ihe ■e'\ting ot the SH regi■1iero 

105• The cirC11.i t oon4i Uon• Deoeaaa17 tor di•plqia.g digi i 1 a1 con.trolled 
17 "Ii• ■et'\ing ot the TB resi ■'\er, an4 eatabliahed. in poaiUon1 ,, 10, 11 
and 12 of '\he 1apal Nr ni tch, tor the cligi 1; O a• con'\relled. 17 the ■e'\­
tua, of '\he B regie'\er, 1n pod'\1on■ 1,, 14-, 15 &D4 16, for '\he hv.ndre4■ 
digit ae con'\rolleil \7 tile ■ei1i1.Dc ot '\he '\en• reg11ier, 1n po11t1on117, 
11, lt and. 20, for the ien■ digii a• c■Atrolled •1 ih• ■e'\Unc ot the 
11ni i• register in po11Uou 1, a., s, and ,, and tor tile 1llli ill d.igii a1 
oonirolle4 b7 '\tie ■eitlng of the SB regi ■ier., (are (SH-6) in po■iiion• 
o, 6, f aD4 I). 

JIISCKLUDOUS 

OTiBJ'LOW CONDITIONS 

DISTRICT SELECTOR 

l06e 1'1'\h tile ■ender nitch 1n po ■Uion 6 and. the octrol ••iich 1n po-
■itlon s, ■hO'Rl.4 1ihe diatrict ••leotor BO to the OYerflow position durw 
inc il"Ulk hunUJ1g, the pul■ing circuit ii opened when the 41•irio'\ ad.• 
Yance• tr• the •selection Be7on4" po1Uion, oau•lng th• releaH ot the 
•encl.er L, SLR an4. BLS rela,a. '&e releaee ot the SLli relay ad.Yance• '\he 
RC nitch 1;o polii1on 9 a, deacr1be4 1n parasraph ,s. if not alread.7 ad.­
Y&ncecl to that po 111 Uon_. A• the diairi ct awi tch contin.uu '\o ad.Yance to 
the o•ertlow po•u1on ground. i■ reaond. tr• the l-4 TEST causing the 
opera Uon ot th• ( 1\-1 J rela7 and the rel•ee of the T rel&7• ID po■1-
ilon 9 a circuii 1• clo ■ed. tr-. grcnm4 throufJl the T rela, nonaal, ierw 
•in&l f and (BC~J brush, iO 'b&tter7 ihrouib the BC magnet, a4•anc1Dc 
'the 8' nUch to poaiUon Oo 

101. With the BC •itch 1n po11i1on O a oircu.U 1, cloae4 troa 'batier7, 
'\hzoll&h th• ■ender control R magnet• caa C terminal O and. (BC-l) llrullh, 
to grft:Ad at the SLR rela7 normal• ad.Yanclng the ■end.er control nitch 
to position 5o h the control nitch ad.Yance■ tr• poaiiion. S io posl­
Uoll 5, ihe regiaier1 are re■ei a1 d.e1crilae4 un4-r ihl• hMdi:og 1n para.w 
graph• 38 and 390 With all regiatere normal '\he BC ftiich d.Tancea 1io 
normAl caustnc 'the sender control swi'tich and the ■ender ■witch to nw 
wrn io nor.al a.a described 1n para.graph■ to end <l,2o 

1080 Should. '\!le ottic.e aeleoior go to OYerflow during in.Dk huntJns e. 
a call to a mechanical office., reYer■• b&tieey ia com.i.ecied. to the 
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hndaiHntal circuit, •h• the 1ender nitch enter• poaition 12, "'!Nllk 
Teat"o '!'he TG and. CI rela71 operate and the •ender nitch a4•ance• to 
po•ition 14, a• 4Hcr1be4 in pa.ragrai:h 28• except ~at the curren'\ 1• 
1n the oppoaite direction. ID position 1• the tu41.aetal circuit 1a 
agala cl o Md. '\hroUSh the ST P am on rela7s, a■ cleeeri bed 1a paraan,ph 
2t, except that the ourreni flow■ in the eppo•U• cUrectiOA, op.-atinc 
ltoth the :::iTP and 0FL rela710 !he 0FL rela7, opera-tad., lock• '\hroup 
ita MOO oha wiD41ng, to ground on it• armature ihroUBIL i.he lower oonw 
iacte ot eaa Ko 

1090 The opera on ot 1ihe OJ'L rela7 clo••• a clrcw.1 t 1D which the li and. 
OT rela7e opera'teo The cirollit in which 'the OV rela7 operate• 1 ■ tr• 
M'Uer, willd.~, con1irol oaa L and •ender cam K, to ground. iiaro'Ui,ll tile 
Ol'J, rela7 operated.a 'lh• OV rela7 loci:■ to ground '\hroup con1irol caa 
To Th• operation of the OV rela7 cloae■ a holdillg circuit tbroup "the 
•indinc ot the CI rel&J'e OV rela7 operated, to ground. at control caa !o 
'?he operation ot the IA relq connects 1ihe l•cl tr• the O o01U1tiq r ... 
1&7, tb.rou@tl the U relq operated, conu.ct■ ot CM L9 STP rela7 oper,.,, 
~ted, to ground throu.e,b CUI I, operatin8 1.he O counting rela7. 'lll• 
ej,91'a.Uon ot th• IA rela7 cloH■ a circuit troa b&tte17 ihroUS)l the 
w1n41ng ot the send.er control B magnet, cam B, caa "• OT rela7 oper­
ate4., to ground thrngti "the caa B, adTanctnc the control n1tch to »0-
11 Uon 4• 

llOo In po ■ition 4 the ADY ui4 (.u>Y-lj nla,- oparate thr~ conirel 
Oa11 ", to 'the •aae ground• am look thr~ tile ~, rela7 e_para ted., 1ie 
ground throu.e,b oaa 'l'o !he opera.tion ot tb.e UY rel.&J'9 la) opena the 
P.R 1-.cl, relea.t.ng the S!'P relq &Dd tAu cau.sinc i.he operatiOD ot the 
BO &ZJd. 10 rela79, (1-) oloN■ a cirouit '\hrousn contrel. oM c, &d.T&JUtooo 
1ng the control n11ich to po■ition 5, an4. (c) clo••• a circait tr• 
grOlln4 on its left &l'll&ture, throup ■end.er oaa B dTanciD1 ~• ■end.er 
niich to position 16• The operation ot the atf rela7 op-.. the so 
leact.. releasin« the SC relq &Dd. e&uin, the adYance ot 'Che 411trict. 
1b.e &dYance ot tile di■trlct releaH■ the ••D4•r L Nl.&7• 'Bl• rel••• 
ot the L relq rel•••• the SLR and BLS rela,-. Iha '\he ni'lich a4-
•a.nces from posi'Uon 1<&1 the OJ'L, lit o, BO an4 ,o rela7■ nl•••• Ia 
poaUion 15 a circa.it i1 cleaecl tr• the STI' am OFL rela,-, •• 4.,.. 
■cribed. 1n paragraph 24 to in■v• -'th• rel••• ot 'tale OFL r•l&J'• With 
the IA nlq relea■e4, the ••n4•r ad.Ta.nee• to position 16 aa 4e■er1N4 
in paragrallh 30. 

lllo ID i,oeition 16 a circuit 1■ cloNd. tr• b&tteq through the di ... 
trict L rela7, o•er lead rr, 1n which ~• SfP rela7 oi,erat••• 'fhen 
1ihe STP rela7 operate■ 1n lhi ■ circuit, it clo ■e■ a eircu.1 i troa 'ba~ 
ier7 '\hroU@h the win41:na ot the 3 cnntinB rela7, lea4 c, OV rela7 

• 
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eperated, oontrol oaa H, li nla7 noraal, •end.er oaa t, STP relq epez­
a,ed 1io groun4 at caa I. 

1120 Al the 41atrict ft'itcll &4..-..ne••• 'th• STP rela7 11 ln:\el'llittentl7 
lhort-cire11.1ie4 'b7 groun4 la the- dbtrict oonnected w l-.4 rr, -•re­

b7 cauains tile alterna.te r•l••• and. oparation ot the STP relq .. ,11 
the BO &Dd. J'O rela,a o»era t•• '!!le epera Uon or •• JO rela7 opeu •• 
tundaaental circuu, releaaing the diatrict L relaJ• 1top,ug tile 41 .. 
triet ta tile oTertlow poaition. The eparaUon fr• ihia point Oil ia •• 
d.Hori bed ln paragra.}il 1 10, ant 10 7 • 

U:So Sloa.14 tile ottioe aeleoter go to o•ertlow on an R.c.Ie oa.11, •• 
oparatio;a. 1• •• Jut teeoriae4, ucept 1ihai 'the operation ot •• fG ad 
CI rela7• 1n po■Uion• 11 all4 1ft aaun a 'Uie ~ reai■1iazus•• • la oner 
to e,arate the auginal Jelariaed. relaJ in '\be di•"--" we win ett1•• 
aeleotor• if uH4e 

UCOJIIIG m..0T0i 

llft• Sb.nlt the iDcoainc 1eleotor go w eYertlow, w1-. tile •end.er ia p .. 
1itia 11 ad. ill• control Ritch Ill po11Ua •• the :t'Uldaaental cirn.1, 
1• cl•'" f'r• u.tt•l'J' u4 grftlll. 1n tila incoaing clraut ihrcni&ll the 
S~P anl OF'L rela,- la•• ■end.er a• deeori..a. tor filaal -nah 1eleott• 
1a )aracra,pll ZI, u•ept that ih• tlow of n.nent 1• in 1ill• eppe■ite 
41reoU•• '111• on ua4 1ncold.nB L rela7• .... ate 1a &Ui U• te '\he 
S'l'P nla7• ad.Tanctng the incoaiDc • ~ •• awat tiD&' trulr: elenre pe ■i• 
tia_. ('Aw ;pelariaecl rela7 1A '\he dl•kllt we win otttoe, lt lLN4, 
al•• •1•ate1 in ib.11 cir011.i '• ad.•anotng •• ■eleater, troa the •seleo­
tien Be701ul" poa1UenJ. Th• OJ'I, Hla7, operated, look• '\hrGllCh cu. I: 
te gJ"O\U:ldo 'Bl• I.l rela7 op tll'a tea to "the ■aae gro-.ad.. 

1160 The OT rela7 operate• ihro• ca :E, ocmtrol oaa J., 1a4er oaa i:, 
te £J'ftll.4 1ib.roup 'the aake cai~ct ot the on rela7. 'Bl• Cl relq opu­
at••- aa4 tile OV rela7 look■ la a cirollit thn'a&b, the OT relq operoi­
atet, w B!'ftll4 "thrneb, oaa ~o '!he o,eraU.oa of tae I.l rola7 clo••• a 
circllit ill which the o ao1m·U.nc rela7 •Jeratos, a, .. iteacri Nd. 1D para­
graph 1080 '!he a4.•ance of tbe 1nc0fl1.J:ac ■elector opca tho tu.._etal 
eirni t, relea•izlc the S'l'P re1&7 and. oauing 1ihe .eptll'a:Uoa •~ "ho BO 
and. JI rela71 o Th• opera Uu. ot the JO rel.a7 el OHi a circnd ,, la whiGll 
•• .ADY an4 {J.DT ... l) rela7■ operate, ihr•ugh oontrol oaa Q,, U a. .0 
rela,w Optll'ated.• to ground.o The operation et tile (.ll)'fwl) ·nlq opal 
'\hon lea~ aad &4.•a.noe ■ tho centrel ntt• to poeitioa 6. '!Ile opera­
tion of tile ADY rela7 •P-■ the SC l eat• nlea■tac •• SC nlq • oau• 
1q 'Ille &4.T&Dce ot the 411'\rin nl•"•r• 

1160 1'le &d.Yanoe •~ the 41a11r1ot 18lec'\or rel•••• ~• aa4v i. rela7, 
oaulnc 1ihe r•l••• ot the SLJl U4 .BLS rel•J'II• 91• oi,wa"ion ot ~e 
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(DY•l) rela7 ad•an•e• the aenur •itch to Jo ■Uioa •• lJi po■ Uioa 
8 a olrcuii 1a cloN4 froa 'b&Uer7 'Shro11p the dil'\ric1i L rela7• o•er 
1-.d. J'T, ill which ihe S!'P rela7 operate• u 4eacr1bN 1a paragraim, ~to 
!he 001mUnc rela71 are oi-eratN. and. 'Che t11i.ric1i a4Yaace4 to the oyer­
fi•• poa11iton, a■ 4e■cribecl tn paragn._pb.a 101 an4 lOto '1'.b.e opera'tlon 
:tr• 1ih1• poln'\ cm 1• a■ deecri'bed. in paragrapi ■ 106 u.4 lO?e 

l'ULDlll.ABY PULSI 

117e Sb.oul.4 one pNliaina17 plN N tran■ai"'·iet. o.er tile pll11ing oirw 
Cll11i ltetore dialing, due to aceidantal dialinc or arq ether 'Nlpora.17 
open circlli.1i• 'the A reg1■1ier i ■ ad.Yance to terainal 1, cl••ina a cirw 
nit in which the PP rela7 opera1i••• :troa N.tteq, Rl rela7 unl&l• 
1000 oha w:ln41nc of the PP relay, teJ'll:fn.al l alld. (.,_.) bru.ah• BA. rew 
1&7 JIOl'll&l, to ground. at the RLS rela7 op era ted.o IJhe RC ma.pet and. 
-• (Ol'◄ J rela7 aol4 1D a circlli "t "hr•Uib ieralnal l a.ad. (A--6) un.ah, 
SS!l rela7 nol'llal, 1io grcnmd. at the BLS rela7 o»erated., '\bus preyen·U.nc 
•• a4Ya.nce ot the RC •Ucl:l froa aoraal.. l'Uh '\he P~ relay operahd.:t· 
wha 't.lle L rela7 aut rel•••• a cirC1111i 1a cl••• trc.a l»&,-te17 1ihr01il&ll 
"tihe ■eccmclar7 ri.Dlling ot 111.e (Ol'-1) rel&7 111 parallel wit. •• 68 abll 
reai nance, l& ob■ 1'11141.ng and. •k• ccm.~ot •t ia• PR relq, :aomal 
ieraiJl&l &DI. (BC:--6) aruh., wind.inc et •• 1A relq 1 RLS relay opva1ie4 1 
L rela7 nenaal ie i'l'01Ul4 at the f rela7 epera. tecl.:, opera tiDB tile ll r-. 
la7 •Peaiac ae cireal" tilro11p the 1000 oa winding ot '\he PP relqo 
'Dle p-, re1&7 llelt■ throU&h Ua 16 olla •1114.111&' until iib.e L rela7 reeper­
at••• '!'he ll Nla7 llelu daring •• aerie• of laplll••• correspa•:Lnc 
to 'Sh• tirat digit. 

111. 1'Ae PP rela7 rel•••• wh• 1ihe L rela7 op era ie■ a:rter ihe reoeiJ'\ 
ot tile tint 1-fal• ot tile ••rin olo ■ing 1iae circ:11:1 t 1ibroll.£b, 'the £. 
regi■wr -.pet. a■ d.eacr1H4 ta paracrallk 12. !he aeoet. p11l ■e ·ot 
tile ■eri • ta• ad.YaaM■ "11• A. ngi ner troa teraiD&l .1 to tera1ul. 10 

am tr• tb.1• poini oa tile cirelli"t - tancilona 1n "-• re,alar -.nnero 
It there 11 oal7 one pulae a ■eoOIIA U••• "th• rel••• ot tll• .BA reia,­
oloaea a eire111 '\ threlllb tile 1000 aha win41:ng •t ille ~P rela_;r:, a■ b.-. 
f•r• 4e■or1be4 aDd. (Ol-2) rela7 anl :ac -.gn.et reu.ia aarg1••• pr.,. 
Tenting '1l• HTu.o• of the JC •ltca.· !'hi ■ operatioa le l'e,Pea~e4 ,m,;. 
ill aon tllaa ue pal N 1 ■ nq•l Nb 

BEL:a:D OP' SDDD J'BCII PIJIUDJl'f SIGl'.t.L CODI'l'IO.S 

111. It'•• ••t•r •••ltor lalq> light■ w i.nclioaie a penaaaent ■i&n&l 
oon41Uoa •• teacriDN .in paragrapu "' to IO ~or a non-coin ■ad.•r• 
•• plag ot iih:e ■om.tor operator•• coi,t 11 t.n■eriie4 in 1ie•" Jack ,, 
•pvaUnc ~• KSL r•l.&7 tr• nUer., u ~• ■ leeTe ot the cord.. ~• 
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eperatin ot ill• UL rela7 di•c•nneot• 'the 1i1p an4 ring ot 1ihe liD• tra 
~• •enter L relq, anA oouect■ tt• no...-il14.uct1Te w1n41ag or an 800. 
J'·.I• rea11'\aace aero■• "11e L rela7 hel41.nc ti opvated. to preTent a 
tal•• 41 ■COIUloct. 1'11• line 1• t.1lc eoaectert to ae Up and. riDB ot Ul• 
oen circa.i •• 

120. To relea•• '11• ••Dd.•r (:S wiring) "11• pluc ot ihe con. 1• in■erted. 1n 
and. iaaed.iaiel7 ra.offt. tr• Jacc JAB at the trouble d.Hk_. operatinc 'the 
SSB rela7 which lock1 w etf...,.e:rul groun4,. Th• eperation of ih• SSR nw 
la7 cle••• a c1rCll11i tra 'the RC •1 tch iD 1>•81 Uon■ ~" 8D4 "l • to aper­
ate nla7 SS4, a4Tancinc '\he BC •11icll. '\o terainal 2e 111h tile .BC nitaJa. 
ott nol'IM.l ·th• (II) ni tclt. 1■ M.Tanotd. '\e terminal 6 troa grou.a4 on BC-I 
~nuho 'l'he S!' relay eperate■ a.at locs.■ •• teacri'bN in paragraJiL 160 
'Bl• translator route■ 1U1'tU t.b.e tmnting ~ra•h tinu '\he tenaiDal oa tile 
Tl arc, w which. 0 grOIUl4 fr• 'the BLS &114 SSB rela78 operatN. 1a co.xm.ected. 
eyer le&Cl :a. 'I'll• (TS,..l) an4 (Ts-&) nla)a operate au. 'he tnnalator 11 
•topped. in a »o■itien in aich the ola•• nitah ad.Tanc•• to poaition lOo 
'BL• ('1'S-l) and. (Ts--2) rela7•• open~ tu.oUon •• 4e■cri'bed. la para ... 
graph 11. 

121.e au. "tihe Cli relq r•l•••• a• the Ritch ad.Tam.•• froa po1Uion ,, 
an4 tile BC n1 tall a4Tanoe• troa pe •1 tioa 2 "8 poai tton t • a■ deacribetl 
1n paragrajk 76, the aetUng ot th• translator cauN■ 41■trict and. office 
••leotlona to be aa4e., n.oa 111.at ~he line 1• cozmooted. to a "J)eru.nant 
■ipal. tl'IUlk• 'to the trou 'bl• &e■ke Wl th the BC ■witch • &l tenainal 9 
•• .I[ •l tell ia a4Tanced. w terainal 12 .tr• groud on lW-1 ltruah e.nd. 
to tenainal 17 !NII unn& • (JISL) rela7 "1lrou@b eentaot on sxs rela7 
aoraalo !JI• •end.er a4Tanoe■ w i,oaiUen 12 a■ en "••r• operator'•" 
oall•• lb.• trant teat 1• ll&(e, llewTor, ro••r•• ba'\ter7 tro■ th• per­
aanent ■iBM,l tnmlt operate■ the (on), (S'fPJ an4 ('l'G} r•l•P• !he 
(OJ'I,) rela7 operate, 'the (OT) and. (li) rela7■ 0 'i'he (T~l) &114 (CI) rew 
la7• alao opwat•s• The (CI) rela7 ad.Tanoe■ 'the •en4•r to po1itioa 14. 
The (OT) relay opuated. ad.Yance, the ae.lMler control nUca to poaition 
•• 'fhe (.IDT) and. (ADT•l) rela711 operate ib.rou.gt,. ll..-& arc, oaa ~ ot 
■enur control .. 1 tell am CNm.tac, ot ( ov) rela7 ad.Yanoing the ■encl•r 
•itch to po■ition 16 and. ~e •••er control switch to position I an4 
epe:aiag ill.e (SC) l•cl W a4Y&nce the 41 nrict for talking 1election10 
Ill• tho 41■trl•t a4Tanc .. tr• ■eleo'\iOD ••7on4 posiUon. th• (L) and. 
(SU) rela,- rel•••• a oentaot en the (SJ.Ii) rela7 closing tho tunda ... 
men~l cirC11.it for talkillc ••leetlon•• Wiib.• the (OT) relq operated. 
COlllllting Nlq ~ b COJUleoted. to tlle pulalug circa.1 t. th• d.11trict ··-
1 ector ia aclTULNd. to "talkinc to operator" position where U is lleH. 
'9 tho «r•11D4 oa trult . alene holtiag ~• di• tri ct ( L) rela7 Qe .i•roa 
~1• point ea the • ..._or fllnctiona aa cm ■oro operator'• cal.l■o When 
tlae llS rela7 rel•••• tilo !KA nlq opera "9■ fr• 'ba t'\~7 • •in41Bc 
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a-trap..._ temSn•>• l w 21 lncl11■11'• • u4 (Jl-1) bruh, -\e grOIIDcl a'\ 
-· JII relq nol'll&lo 'Ille operation of 1h• 'BU relq clo••· a circui" 
haa 1-.t-\er,- t.hroll&h tu wi:a4lng ant. break ceiac, of ill• ■'\epptng 
aapet, TD rela7 epvated., to th~ ..... grcnmd. a4Tan.olAg'" '\he Uae 
... .-are ni-\eh to noraal. The TIU. rela7 rel•••• when t.h• nitcll aclw 
Tallou fro■ »••ition 21. 

"Aaa -»• wir1.ng 1• u.N4 tile epera U.oa of the SSR relq ad.Yance• 
-· IE •itch w ta:nrlnal 2 and cl.ON■ 11' ...... to a point OD arc (!'l•A .. I) 
nv the B 1-.4. 'Ih• (ST) rela7 op••te• and vanalaUon u.tea plaoe 
u Nforee Wllen tile -\ranala '\or ia aet ground froa "the ( TS-&) relq 
•r•ll&A arc (U-A-CLJ operates 'the (SSj,) r•l&T which aclYanoe• -the 
.i ... ••itch w poai-tion 10. Proa tb.ia point on the circuit t\ulo1i1on• 
a• cleacribed abo•• for E •1r1Dc exo-,t that tile ·c•J ni-\cb. 1• a4.Tanoecl 
ma 'the penanent aignal -\erminal -\hrou.gh th• send.ft' con-\rol caa ~ 
1a po ai t.ia • ...._ oon'laot OD (OT) rel.a7 epera 'H&e 

ll2- Pora pe:naanmt alpal ce:ad.iticm. u,te■cr11te4 1n paragra.Jlh 56 tor 
a coin ■em.er, 'tile (-...1J rela,- op...,t;ea and. :nmct1on• u d.eacribM 
fer the JI& re,Jq 1D paracrai,ll 111. Ill rel .. aing '\he ■end.er -\he ~9 
am SSl rela,-. operate a4 lock and. -. RC nitia ad.•am•• to »o•i­
ti1a 2. tile (S'f) relq •~rat••• tiranalatiu i■ capleted. and. -th• cla■• 
ftitcll i■ ad•ancel to po ■ltl• 10 9 a■ cle■crilte4 1B paracra»h• 1.20 an4. 
121 tor WJ>" or "K" w1rince !he (c•) rela7 alao operate• 'Ulereb7 pre­
Ten U.ac \he opft'& Uon •~ tile ( C!-1) am ( C'f,i,,2) rela79 when tho U.u 
.....-.re n1 tell u.-a.ncea t;e ul'll&l... lfh• BC •1 tch ad.Tanoe• troa .PO•l• 
-\1cm I to peai-tien t Ul4 ., tl'IIJlk at 1ihe -\rou'bl• clelllt 1■ aeleote4 aa 
4eaor1-a..l abo••• int.• m, nla,a are •»•rated tb.roup aoraal.17 oleNCl 
... -.o'\■ on. (C'l-6) and. ,c-4) rel&19 wha •en.A•r oetrel. nitcm .nach•• 
po■tUcm 4o !.b.o (K) ■elector i■ &4Tanoe4 w -terainal. I••• BC nitioh 
.. -... • tezainal 2• a4Tancu to 1ierainal 9 wh• BC •11ich naah• 

-l"lli.Ml lo :Pr• 9 to la 1" .,.•anou 'th.roqh back 0011-tiact ot (SXSl 
rel.q &D .. tr• 11 1;o 18 throua front OOllUOt ea (C») rela7 all4. fHll 
18 to nor-.J. ~t)l be.ok ccmuo-t ot (.)18) rel&7 rel•••• 

Wilm the ■end.er aom.wr po1iUm1 an lo-.1ie4 at tho ••S•"A" nitch-
• boart_. ea JUMDeat dgnal. oall• •• ci:rca11i hnoUon■ aa aboye _except 

that the (SSBJ relq la operatff. 11aed.iatel7 ,apen the (Jl) ■eleo'\or 
reach1q· 1ihe puaaau.t •Jcu.l terainalo Io ■1pal 1■ ci•en to tile 
IIOlli'ter a 1ih1a oaao. 

RELJil:ASJ! o• STOOI UIJDD (J> WllUG--) 

12,. Ia ca■• 1iho ■enter aoa11iel' laap ligllt■ to ind.icat.• a partial clial .. 
• co1141tia or a ■wok ••DI.er con41Ucm.» a■ 4eaor1bN. in paragra,Ph• 
"'6 to liO 11.onwcoin ••Dl•r• or aa 4Ncr1be4 in paragrapl:I 61 for a coin 
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aendar 1ih• plug ot th• monitoring operator's cer4 "1 ■ 1n•erie4 in (JIB) 
Jack at the trouble d.eak or 1n the ( P) Jack at the 11.s. ".A" ••1 'tab. "board 
oparaUnc the (SSR.) rela7. If tran11la:Uoa h&■ no'\ 'been co,apleied., 'the 
aenler 11 relea1ed. a1 de■cribed. in paragraph• 119 to 122 inolu1b'e• bu'\ 
if tranala'Uon ha• been coapletecl, iihe SSJ. rela7 d.eN aoi operabo It 
1.nccalnc ad.•anoe hae not been compleiecl, the ••nd.•r oonirol nlteh will 
tha 'be in po■ition Z or »o•ition • and when the SSB rela7 operate••• 
de1cri"be4 1n paragraph 120• 1ihe DWO rela7 operate■ ~ou!l1 it1 win41n8, 
SSB rela7 operatecl,. SSA. rel&7 no:raal, to grCNDd. ai control caa Uo 'lhe 
JJIO rela7 loaka w grOWMl on the arr-.ture ot the ! rela.r operatedo The 
o»•a ·Hon· et '\he WO rela7 ahorlo-ocircai t■ the winclln& of ant. '\hereto re 
releaa•• the SC r•la.7• '1h11 oauN■ the rel••• of the 411trict D relq• 

Diatriot groQ ••leotion 1Acntl4 haTe Men 0011,pleted. before the Dr ... 
la7 Nlea•e•, oaudq the rel ••e of the L1 lU.S and SLll rela;,a o If the 
4istrln ,ro-.p 1eleotioa lla1 been ooaq,lete4 when the di■trict » rela7 
Nl••••~ etfioe teat• office ■election•• trunk te1t and inooaing .... 
leotlon take• place•• de1cribecl 1n pa.ragrapi 450 Incoa.inc aclTanoe an4 
V.lkina •election then take place ad•ano1n« the 4iatriet and ~•reb7 r..-
1• •1.nc 1ihe L• BLS a.n4 SLB rela7■0 

Oil • oall 111ing a cola •ender the ctperaUon ot rela7 W01 a1 ,.,.. 
■cribed. in paragraph 123:, llae4iatel7 gr01Uld.1 the SC lead (rala7 SSB 
Hing oparate4)e !hi• will relea■e Nla7 (D) in di•triot relea•in.c th11 
nbaoriber• line io allow the oallins part7 to come iii on anoib.er ■end.er 
if he eiill aa• hill receiYer oft the nitchb.oolto The •ender will then 
M NlMHcl ae deeori be4 1n paragraph•- 123 and l24to 

If 1.ncoaing &4Tanoe baa alreat1 'been oo■pl ■ted when the SSR rela7 
operate■, the DIO rela,- d.oe1 not operate 1ince the control ■witch 1• 
then in po1ition 6 and. the L1 :a.LS an4 SLB rela;ys will ha•• rel•••4 
when the dietrict &d.•anced. troa the "•election be7ond".po11t1ono In 
each ca•• the rele&H of the SLR rela7 ad.Tancea the RO nitch to po■i• 
tlOD t a1 de•oribecl in pa.ragraph ,so "Reaettlng and register" and 
"retllrn to normal" are compleied aa ducribed 1.n paragraph• ~ io -&2o 

On a call fraa a coin •te.tton the opera,tion 1• as described. in the 
Jreced.ing paragraph• excepi. that the ae ■ociated diatrict circuit r..,. 
•elects a •en4er tor the purpoN ot returning the coino If &t "thi• 
time the receiYer ha.a been replaced on the ni tchhoolc ihe coin 1• re­
hrned. a• deecri bed in paragraph 1 61 to 64.o It ib.e reaei "Hr h&1 not 
'bea npl&ee4 on the nitchhook and ihe au'bacriber doea not 41&1 
ano'ib.er number 1ihe ••n4.•r tunotion■ aa deacr1be4 lUld.er "Rreli.lainaey 
Pa.l■e" routing the call to a trunk 1D ihe perm&Dan1i aigoal group• or 
re"turnin& to noraal. a1 de■cribecl 1D preoed.!D.B paracraph 125. 
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llLB,\SB OJI STUCK SEliDD .. J: \fI.RlliG - (PlWlilfG WIP:a-00'1') 

1280 IOI-COIi' SDJ>DS 

In oaae the ■end.er aoDi.tor laap li@bt■ w incU.csa'te a par-Ual cl1.al­
ing con41t1on or a atuclt ••Dl•r con41·Uon, the operation 1• '\ha ... e 
a• deacriaed 1n paragrapi 123. If the K ■elector i■ not al.rea47 t111 

te:rm.inal l'l/21, 'the BC ■elector 1• &4•ance4 to t■rainal '• W11ill '\ha 
BC nitcb. on terainal 9, sround at BC 'bru.ah fl a4Tancu tile• ••leo'kr 
to teraiD&l. l f • Whan ~• aubacriltv n• releaaed. u d.aacri bed. in ~ 
11"&.Ph 12S the (L) and (SLR) rela,11 rel•••• 1'11ih 1h• • selecwr OD 
tftlliaals 17/21 and 1ib.a (SLR) rela7 released a circuit 1• cl.oHd. fNII 
sround· at the (SL1l} relq, (SSB) r•l&7 {JI) operat~ K brwb 1-1, ter­
ainal■ 17/21 to batte17 thrw.p the wind.iaga ot iha (ill') and. (ADV-1) 
rel&79~ oi,erating the■• rel.&J'a• '!he (ADY) rel.&7• operated, open.a the 
SC lea~ ad.Tanctn« tile di•trict a■ the 41■trict a4Tanc••- growi4 ill 
reaoTed. troa the TESlf lead. Proa thi • point 111• circa! t tanotien■ a■ 
outlinect in paragrapb.a 40 w 42 in.clu■ iT•• 

On coin ■end.er■ the operatia i.■ "11• Na■ a• iD paragraJjlb. 1.2a 1Q 
to and. 1nclud1q the op.-.Uon ot 1ib.e (DJO) rela7. Iiiih tile lDWO} r...., 
l.&7 operatff., gre11D4 trN. th• (lJIIO) rela,- open.tea the (o,-1) relq,, 
"h• (c..a) relq,. operated., lock• to ita op,eratinc gN11Dd. and. CODDMU 
1ill1• ..,.. ground. 1.hroUeP the conv.ota ot the (KS} rela,z og ... ted.• 11114 
~nan alll etrapped. terminal• ot aro .,.1, ope.ra"8• the (BUJ nlqo 
W11h the ('1'11.A.} relq operated, the• ■elector ia re'tarned. to uraale 
w1• the II ••leotor aonu.1• the ... grou4 1iha:li re"\urned it w u.>1'11&1 
opC'ate■ the (C) rela70 J'roa thi• pe1Dii 'Ule Jl ■eleo'tor eperate• to 
ret'ad 1h• coin a■ outlined. in paracraJil 61.• after ~ eperaU.on et 
the (C) relay, &D4 eubaequent paragrapu COTerinc ret'lln4iug of the 
cotn. When the • ••lactor reach•• tarainal 181 f;1"01Ul4 f'roa the (OS) 
rab.7, operated, and bruah an4 terllin&l• 18/21 aro Jl-2, gl'OllllU •• 
SC relay relea■ing the nbscrU•or, the Jl •elector ■tep■ 1ihrCN.8h poei­
tion 18/20• When '\he n.baoriber wa• Nl•■ed "\he {L) an4 (SLB) rela79 
rel-.se4o 0ll terainale 19 and. 20 tile (o,.a) rela7 i• ahua'MCI. d.OWll 

froa grolUlcl cm bru.■h K-6, in turn relea■iJI« the (CT-6) nlq• Y11ill 
1ihe ( ~) am ( C'l'-6) rela79 releaH4, grnn4 troa the (SLR)· relay, 
released• throueh c_.n<taota o~ the (SSR) relq, operated, •iiarat• the 
(ADT) and (ADV-l) rela790 111• (ADTJ relay, operated., open• '\he SC 
lead ·oaustn« 1ih• 41itrict to ad.Yan-ca &Dd, a■ the d.iatrict &4Yanca•, 
grOUDd. 1• reaoTecl tr• tho teat l•do J'ro• "Ulla peiD.t iih• cirollit 
t'lanction■ a• ollilinecl in paragapu 40 to '2 incluai••• 

On "no coin" au. "•tuck coin• c~tiona• •h•• Ute eend.er ha■ 
been aeis-1 to collect or re~ the ceia, th• pr1aiag wip...out tu.tu-a 
1■ ineftec1i1Te been■• 1ihe (C'l\-1) rela7 ep•ate4 :PHYent• th• (•l 
•1 tell trca l•Ting terain&l 17 o '!he aru•cribar' ■ line 1■ lt.eld. w 
loca ie iihe iroubl • 1n thi■ caaeo 
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.olllDI.m 'lfIPJD-O'C11' 01 AB.ANDONllD :a.c.x. CLASSES OJ' CALL II TD .lWAITI!JG ASSIGI'• 
JIii! ROSITIOll' - G WIRiffG 

1~9• Whc an :a.c.r. olaH ot oall reach•• ihe l'-ih (awaiting a1aigD111e».t) 
i,oliUon ot the Hn4.er ••quence niica 1ihe (BWOJ relq opera.1iH; llho\ll4 
'\he·call N ab&Ddonecl 1n \111• posiilon., before 1ihe (TGJ relq relea.■es, 
grOIUld. tr• ihe (CI) rela,- '\al'OU&ll the areak centaoi• ot 1ihe ('1'1'0} re-
1&7, or v wid.na it•• ('ftfo). rela7 1a ».ot wte.11-. 'break ctntaoi ot 
1ihe (BL&) ralq., released, aalce oonaoi of 'Ule (TWOJ rela7 ope:ra"8d• 
bn■h aD1l eiraP)ecl ierainal1 lT/&1 et "11.e Jl-4 selector -to aaiter7 thro\141h 
1ihe wincUags ot tile ( J.DV} and. ( Al>T•l) relqa, operate "he ( .ADT) an4 l JJ>T-1 } 
re1&71, in oa•• ot noa,,.coin selld.era., or 'throu@t:l tile coa1;ac1ia ot the ('l'Ji1) 
rela7 or V wirlng UNO) re1&7, operai-4,. BLS rela7, releasN., l»reak coa­
•cta et 1he (~) an4 (o,.8) rel&JW, aoraal, opera-tea iho ADV and .A.DV-'l 
rela19, 1n oaa• ot coin ••n4•r•o 'l'h• (ADJ) relq, operated., opena the 
SC l•cl a4Taneing 1ihe diatricta u ihe 4btr1ct a4Tua.ce• grCNDd 1• r .. 
■OTM tr• 'the '1'ES'l' le&do :Pr• 'Ilia i,olnt "ho •1rn.tt tlmctlona a• -~ 
lllled 1n paragraph■ 40 10 '2 1nclua1Yeo 

130. When oall• are ud.e 1ihr01l8l •-1re ottlce ■eleotors, 1ihe tran•la.'tor 
1■ arransed. w opera,• "11• ('l'WO) rela7 an4. cancel '\he aboye oparai1onao 

Shoult 1ihe oall be -4• 1ihro11e,i a •o--.rire office aelector •11 a coin 
aan4er tor a ~r•• route~· in ad.d.iila to caneellinB '\h• aboTe operai1ona, 
tb.e (CI) relq 1 ■ operaied. and th• circui i :tanction■ aa eutl1ne4. in para .. 
gra]lh 600 

Sb.oul4 wo-.iN otf1ce ■eleoiora not N -.,107• 'tihe (TWO) rela7 1• 
aoi inatalled. and \he (.ADV} rela7 i■ epera'\et 'thr0118h V •irln&'o 

ADDBD '!'DOI: ON R.c.r. CL.ASS&S OF CALL llFOllB STU::X·SD'.DD SI<ZAL PWC'!IOlfS Arm 
ifiitfiiic TEST - G WIRING 

J 1310 in ca•• ot •tuck aenter a.tier i.rv.nk ieet• the c1rcllii tuncilau a■ 
eutlined 1n para.graph• 50 an4 69 excep'\ illat on all cla■ae• of calla ex .. 
cept R.c.1. cla•••• after tnmlc ieai ihe lead G connected to tenunal 19~ 
aN M-$ non-coin aild 1ierainal 20, arc K~, coin make■ th• elapsed time 
'before atuclt aendtr signal t\lnotiou a ainim of l/2 ainute., uzlata 1 
ainuieo On :a.c.1. claaeH of oall• after tnmk 'teat ia aacl•• 'the (Rl'O; 
rtlq, haTing been eperaied aa eu1;11n-4 1D psracra,im 1,4, tilia G lea4 is 
•J•ned. and the elap■ed. ti .. Detore aiuclt aelld.er sip.al t\ulc1;1ona 1• a 
■1n1wim of 1 ainuta, aaxi-.. of l•l/2 ain•t••• When tll.1• tea'\ure 1• ueecl. 
1ihe a eecon4 •k•, 27 aeoOD4 break, intern,p'ter aholll.4 •• 1Hed.o 
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llGISTD OR S\fl'l'CH on IOBJW. 

1S2e 3lou.ld. aJ1Y regiaier be aoyad. ott noraal." while "11• sender ia 
idle, the (Olf-1 J an4 lo•--i) relaJW operate 1n aeries wUh the ■ieppine 
magnet ot the register which i■ ott nonaali> a■ deacribe4 11D4er "Rea 
■eitlng Regi■tera" &dn.ncinc 111.• to nenal. The 0i,eraUon ot the (OJl-1) 
and (OB-2) rela;r operate• the Oli rela7. !l'he operaUon ot ·'th• OB rela7 
operates tile SB am \he MS rel&7•• The operaUon ot the SB rela7 operw 
aie• the {!bl) rel..,-, thareb7 cozmeottna P"ouad. 'tbrousll it■ 80 oh.a •1D4-
1DB to ihe test 1-.4 1n ori.er to aau the aenl.er tea1; bv.•7• 

u~. \lhen the regi ner■ an all returned. io normal, the OI rela7 relea•••• 
nl-.sing the SB and KS rela,-. The release of the SB rela7 releaaea 
the T rela7, thereb7 r•ninc grCIWld. fr• the teat lead. '!he release 
et -the JIS Nla,J oau.ae■ -the tiM Ma■ve •1 tell to re-tum to no1W&le 

U4o Sboa.ld. arq one ot the aequeac• ni tches, except; 1ihe cla■s nl icb.• 
lte moYed ott normal, the OI rela7 opera tea. cau■ing the operation of the 
SB, JIB and. ( 1',,,l} rel.a,-■ a■ .fut teacribed.o 'l'he Hn4er control swl tch 
ad.Yance• to po•i"tlon 5 fr• gl'Olld on 1ihe anature and. ihrousi the SLB 
nla7 noraal, (Bo-1) -•n•h and. tel'llliual■ 0 and. lit control CUl C to bat,,,. 
ter7 "\b.ro~ the wln41Dc of "he (:ao,..l) aagaet. &lld. te poaiticm. 6, in 
"\he UM c1rcu1 ~ uoep-t "tillat ii i-11•• 1ihroue;n oaa .B ln.•"\ead ot oua c. 
1f111l tile send.er coa-trol awUca 1n position 6 all "\he o'tiher Hquence 
n11icll.N a4Yanoe to nol'lllll •• dHori Nd iD pa.ragraph u. 

SICIP OFl'I CB 

116. 0r:J. non-coin oall• *ich do 11ot reqllire an ottioe ••lee-tor• a cir-
nit 1• cl.o•ed• in po ■Ulon■ , 1io 10 1nclu.■ 1Ye ot the ■end.er ni tch• to 
holcl the (,OJ and. (JO) ~la,-■ e:,erate4 while grOllD.4 tr• -the a:naature 
azi4. •k• ooniaot of the ·ro rela7 &4.Yancea the een4er •1 tel1 to _poei tion 
u, wl th "\he aicl of caa Ao '.!he eircui 1i tor holding tile co11J1Ung rela,­
opRa ied h troa laa"\'lieZ'J" 'lihrousti their wi»4tnc,, ■ender cua R9 lead 2, 
tel'llinal and. ( 'J.11.-XO) )rull, eon:trol oua .11 to ground. at caa u. llb.e 
•• eender .-1tdl ad.Tanen trca podtlon 10. 1he coUJliiD.g reb.7• ....­
lease, and the oall 1 ■ coa,pl.t■c:1. a■ 4e■cr1lted. in paragraph• 2? to 42e 
On coin oall1 which do not require an ottioe ■elector, and which 4.o not 
require the cellecUon of a cein (tr•• rou~ ), "the circuit fer hold.1.nc 
"he ceuting rela,a opera'\e4 pa■••• thr•USl l•d. Z and the CH rela7 
opera Md, oiaenr1•• 1 t; 1• u Just d.escrilted tor non-coin call•• 

JUD BOST WBEI' SDDD KONI'roR POSITIOI IS LOCATED AT THE TROUBLR DESK 

l.Zie When mooaaar:, 1io work on •7 ot the sender apparatua a plug wi "th 
it■ •l•n• and rtn« ■trapped ia inaer'\ecl in the MB Jack at the aonitorw 
f..na po•U1oa 1 operaUq •"th• D rela7 111 a oircui"\ to ground on th• r1nc 
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aprlnc ot Jact llBo The opera Um ot 1ihe 1'B rela7 connecia ground to 'U:l• 
1ie1i iera11lal1 •t the seater Hlector 9 cauainfr "the sender w teat ~SJ'si 
·ua4 alodng a oontaot 11a ._ ••Div bli.7 1.-.p lead.. .& con-.ct 1• al•• 
clo H4 1n a "cll&iJl • circu1 t ot all ••mlw1 in a grou,p to ·indicate an 
•All 1e:al.er bu7" COIMl.i °UO.ll• Shftld. 'tib.e aotora tor drhing the ■em.er 
.. 1 tab.•• atep, anum.4 i■ oenneotet to the lead "Jlo'\or sw» Alam C1r-
01l1 ii" eperaU~ the ~ relq• oaualnc tu ••Dd•r to tu.cUa aa aboYe 
4eaor11aet. 

JUD: BUST 0ml 8BllD'IB KOIImB•s .POSITIOli IS LOCATED A! T.BE M.S • .l. SWITCHB0.Ull) 

l~f • When a "Partial dl&l" or "■1iuolt send.er" cend.1 ·Uon i• obtained. a 
tla*ins ■lcml appear• on tile (Socl.) lAlljl at the M.s.A.· nitchbea:rd.• 
It the aonitor. cl81ire1 to llaTe ~• ••m•r ud.e bua7 she inNrta a -...ice. 
1Ma7• plq 1n JacJc (P) whloh lipta ih• a11oc1a1ie4 (KB) laa,p a'\ iihe 
aenler llake lnla7 panel a■ an indlca ·Uon th& t the aenter 11 to lte 1164• 
bU.•7• !'he (aeall.J lamp ooniinuea "9 tla■ll until a "make btul7" pl'IIC le 
lnMri.,. 1n · tile (D) Jack at 'the ••l'Ml.•r male• bu7 panel when, 1 t change■ 
to a ateacl7 lip.to 

It tor 8117 re&■en o~v thaa a ■ignal tr• the ••••r aon1 ior., it 
11 neoeaaaq ~ talca a ■ender oui ot unice, the 1n■er1ilon et the "a&u 
lnle;r" plq ill 'he UOJ Jaolc light.a 1ihe (.■8114) laa, 1uatil7 at iile.K.SJ.o 
ltoar4 a• an 1a4ication to 'Ul• ■end.er acmiior that the ■end.er ha■ lteen mad.• 
~7• 

!Ile lnnrUon ot the ll&k• bu7 plug 1D. -.. (JO) Jack pertom1 all 
the tmtctton•, la addition to tho■e abon aen1ilon.ed, coYere4 in para,,,, 
grap. 65. 

'ftle reaoYal ot th• pl11g traa the (:MB·} Jaclt exU.nguab .. th• (au4) 
1a-. •• an imUcaUon to the aeDder aoni tor that the ••n4•r bu Hen 
mad.e 14le. !he (JCB) lap re•lna lighted. uUl tile Jlug 1• reao"4 tro■ 
tile (P) Jack b7 ·th• ■ender aoni '\oro 
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