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R•plaolag all pl'eTio118 
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Thia •• ot o. _. preparecl from 1aaue &'I ot t•ISOl,15?. 

1. 1.1J1PCR 01 cupm 

lel !bl• o1rou1t la 'G8ed. to automatloall.7 teat aubaort•er 41atrlo• 
aalaotor olrcult• whloh are 11ae4 la o01111ectloa with paael llD• 
t1Dllera. !hla clroult 1• arrup4 to teat either ou or two-,art7 
....... regtatara, oola oolleot aJlllL flat rate tJl)e ot 41atrlot c1r
c11lt1. 

2.1 'lh•• UlDS th1• olrouit, the ktte17 TOltap .. , b•"•l•ta1ae4 
at 48.9 to IO Yolta. tor '8 Tolt• batte17 &D4 at 2"' to 25 Tolta tor 
2' YOU laaue..,.. 

Orpt.!lQI 

le PllllQllf.L JQIC!IQ• 

1.1 !bl• olroult l• uae4 to teat each and e.e17 4latrlot aeleotor 
otrouU·;Mll ooulata of aldng a paiotlo11lar 'bruh _. P-OllP ••l•o
'lon &114 tnDk 'hunting tor a partlo'lllar Ht ot tel'ld•l• u4 ot n
t111'1lillS tlM cllatrlct ••leotor to aoJlml ••a aucoeutal ooaoluioa 
.of th• teat. Th• clrcuit mlm• •• of llne t1D4•r• wbloJl are a part 
ot th• equlpaent of the exoba.J189•, 'l'he•• lln• flnd.era are la t111'D 
••lected. bJ' ••tar and. gro11p oomaeotora whl.cb fora a i-' ot the 
automatic teat olrcult. 'l'h• prlnolpal fQaotlona of th • olrOlllt are 
to teat fora 

i 

s.11 141• or bua7 ooD41t1oa ot dlatrict. I 

Bel2 Proper aeleotion of tel"a1nal• by the 41etr1oto 

a.1a Operation &Di releaae ot both 1uper•tao17 rellQ'•• 

Proper U&rgiag of oalla. 

B1turn to normal of diatrlct. 
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4,1 Thie teat circuit •111 tanotloa wltb •u)eorlbere• d1etr1ct ••-
lector o1rou1t• that are ..... la oo...otloa with ~l line f1D4ere. !he•• d11trict aeleotore _,. \e of the eu or two-part7 •••aae 
reghter tn• or cola coll•ot allll tiat nt• tne. · 

Jl"CBll'IQI or OPERlTIO• 

(IRWl two J.U'fOR.!IC DST JET§ 1• SAD on1as 

Wllea two automatlo dlatrlot teet olrouita are uaecl la the .... otftoe, 
the ... te1t line oo4•8Jd the aame poup of tl'1Dllm are ue4. !he (JLXl re
lq of tlgare S la ued •Ub the teet circuit wbloll la uaoo1ate4 With the 
teat liu on the thircl 1et of terminal•• am the (B~) nla7 of tlgare 4 11 
.... Wit- the te1t o1rcuit-Wb.1ch 1• a11oolatecl with tb• teat 11 .. on the 
fourth ••t of termlnalao Di• arranpmeat will pr•••at •lmlltaaeou h1111t1ng 
~1 th• diatr1ct or otflo• aeleotor tor the 411trlot teat line. If tlMt teat 
circuit aa1oclatecl •l'h.teat lta• a get1 in•o th• po•lttoa tor pl"la1ng th• 
MDlln '•ton the teat ououu uaoolated. with t••t ll•• 4 a.a Ute (ILK) 
n1af' ot flpre I opera tea troa a make cntact on the (PC) ·relaro ne op•I'-

. &tlon et the (BLK) · rela.v ot ttgve a opeu the operattJtc patb ot th• (Bl.I'.) 
rel.al' of tigare 4 pre•enti:ag the teat eiroult ae1oclated. •ltll '••t 11.Da • 
floCll~r1111ag the 19Dller u:nt11 the 41atrict or ottlo• ••l•ator raaob•• the· 
H•t l.lae ueoo1ate4 • the third. eet ot terminal• an4 •lo• nraa. !he (BLJC) 
relq ot figve 4 operated. prH·enta the (II.I:) r•l.Q of ts.can I ft-Ga oper
atlag aUl th• d1atriot or otfioe ••l•otor reaohea th• teat line oomaeote4 
to tile tovtb ••t ot ternd11&110 When the ••leotor reaollea tb• teat llu ter
minal• tit• fO relq open.tee allowing the (BLX) nlq to nl•" :w1l1oll 1a 
tva allow Uk• (ILK) relq of tbe other teat c1J'n1t to operate a1l4 look 
111tt11 the 41atr1ot aelector P9&ohea ita t••t lt:ae. 

lo If@ DSIJ 

!he operation of the (S'l) a;v. (a) advance• the (R•l) awue to 
poaltlon 2, (b} operalea the (8!) nla,y and. (o) operate• tu {ti.l relq 
lt the tt• alarm me&aure tw1'oh 11 unale ft• tuot1oa ot th• (U) 
relq 11 ezpla1ued micler "!!ml llU•ve ftatve"• Ia JO•U1oa 2, sromul 
thl"o,.P (8S•l) • (PUil), (PJIG) u.4 (Piil nlap aoN&l, .._ (I) amt. (J}, 
•11Ml1DC ot the (SV-2) rel.,., (S!P) \»nail, (llO). nla,. aoraJ. ud (8V) 
\l'Ull9 wt.n4lng of tbe (SK) relq, open.tee ltot11. the (S'!P-2) aa4 (SK) rt-·. 
1••· !be (D.) .... (D) -.-i. OIM'ftt•· l• a Oll'ftU 0-0. 11'•111l4 -
08a (Q-1) tuoqh tll• contaote of tihl ~u• rel&71, (IB) relq, (Cl)• , .. 
(DP) Ull (10) n;r•• (BC•l) u4 (&n-1) relap, ou (111, (U) nJ.q. ~-~ · 
1JS11 of tbe ••t•r mapeta to baU•f'7• !he prlMl'J wlnrllq of tile t•l -

~-: 5 ' 
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relq la abort-oircsulted through the (S'l'P-2) relq operate4, oaa (U) 
&DCl (SU) rel&J am muter magnet• contaota to cam (!). 

6. 8Dfl8 !U3HB SEieEOT91 

When the mater mguta operate, the ahut 1e remOTed. from th• (Sft') 
~lq, atoll operat••• GJ'ounci on omna (L-8) am (K•S) through the 
(SLrl') relq, (PO) Dft (SP!) t (S!P) .. (D'!S) r•l&J• normal to o• (I). 
ad•anoea tbe (R•l) awltoh to poaltlon s. A• the ewltoh lea••• poaitlon 
~. tb• (8'.l'P•2), (S'l'P) aD4 (SK) relqa ancl th• (JU.) am (D) mgDeta r•
leaae, atepplq the bruh &Hembl.7 of the mute?" connector to tera1D&l 1. 
The operation ot the (SK) relar alao operate• the (.:>1') rela7 11bt.ch lllht• 
the (ms) lamp it the (LAJIP) DJ la operate4, imlicatlllg that the muter 
awltoh la )etng ateppecl ott-nol'lll&lo 

., • . GltOUP SEJ.EOTOll 

In poaition s, the (SK) relay releaaea but the (MOlf) rel&J holda 
through the (00) arc and lmtr wt.n<llng ot {G-l•OI) relq 1'hlch operatea. 
The (G-1-0•) relq operated., connect• batt•l"7 to the (G-l•OK) lamp aJ3d. 
the (OOI') relqo !he (GON) relq doea not reoeiTe eno118b current to 
operate. !h• (SG•l) and. (S'lP-2) rela71 operate in po11tioa 80 With 
the (S0-1) relq operated., the (G-1-A.) and the (G-l-B) mapeta operate 
in parallel to C'l'OUDd on cam (Q-1). 'lb• (SG-1} rel&J' operated, ahort
circuita the (S!P) rel.,. through.the baok ooutact ot the (G-1) magaeta. 
then tbe (G-1) ma.pet• operate. the abort circuit 1• remoTecl am the 
(STP) relq operatea, a4Tanc1ng tl'~ nitch to position "• 

80 LJIE PIIDER SILE0'9Jt 

£• the awitoh lea.ea poa1t1on 39 the (Si7)t (S!P-2) and (SG-1) re
laya and. the (G-1-A) aDCl the (G-1-B) mapet. rel•••• etepping the 'bruab 
aaaembliea of the two group connector• to terminal lo With the 'brush 
uaembly of the group oonneotora on tertainal l, the (Lr-l) and. (MS) 
r•la¥• operate in aeri•• with the outer wincling ot the (G·l-OB) rela,
thl"ougb the (00) bruaho ftte (RTS) rel&J operateci, operate• the (Pll) 
rel&Jo The (SLr-1) and (STP•l) rel..,• operate in eerie• throug!b th• 
(P} bruah to ground. on the (SS-1) relq norm.lo. Ground. on o• (Q•l) 
through th• (SLl'•l) relq operated, operate• the (LP-1) magneto When 
the (Ll-1) magnet oontacta break, the (STP) rel&¥ operates, ad.Tanoing 
the (ll•l} nitoh to position 5o The operation ot the (Ll-1) relq l1gbt1 
the a•aoc1ate4 lap if the {LAMP} kq 1• operated ind.1oat1ng that the 
firat line tinder colllleotor baa been asaoo1atec1 with the group switch 
and. la ott normal. A• the awitoh le&Tea po•ttion •• th• (S'?P}, (S!P-l) 
as (SLP-1} l'ela,a an4 th• (LF-1) magnet relea1eo The releaae of the 
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(I.1'-1) magnet atepa 1ta bl'118.Aea t• teralnal le 

'· sm1• or Qws 9mqu1; 

The (CL) relq Op9ratea in po•itloa a, tlaro• - "· (I) aro aDll 
bruh ot the olaaa nitoh. (SR-1) r•la,, o- (K-8) to a:rcnm4• the .... 
gro1Dl4 through ih• (B) bru•h•• aa<l terminal• ot uae (D) • ( G-1•1) &D4 
(1'-1) oozmeotora, ner leaAa 4, 1, c or ». oontaot ot i1'• (CU..) re1&Je 
am w.lD<liug of the proper olaaa r•l&J', w1a41ng of the (lfl rela7 te 
batte17 on the clu• nitoh opera.tea the proper ol.ua nla, all4 the (W) 
J'elq la aerl••• ft.• ope:ratlon of the (lf} relq opeu the (U) 1n4 to 
the olaaa 11leotor trame, preTenting the olae• ••leotor tram beilag ff• 
turned. to normal, prematurel70 !be operate4 olua relq loon to gr01md. 
on th• (U) D7o !he olaa• :relq op•rate4, olo••• a airnU from gr011D4 
through the break contact of the (18) relap, cau (E•l) aDl (1'-l). a4• 
•uclng the (R•I) nUoh to poaU1on 2, e, or 8, d.epen41ng upon elob 
ola1• r•l&J 1• operatea. ft• (D!S) relq operate• 1D parallel With \Jle 
(8•8) m&p•t• thu prnent1ng th• {B.•l) nitoh troll moTing. out ot po11-
tlon 15 pnmature}¥. Whn. th• (B•I) nltoh la ••t• the (aft) relq n
leas••• Al the (R•l) awiteh entera poa1t1on 6 the (SL.J-1) anll.(STP•l)f 
relap operateo Wi'tb the (SLJ'-l) relq operated., U4 the (MS) r•l8" 
normal. the (l.J'-l) magnet opera.tea thl"Ougb the contact• ot the part1o'Dlar 
cla•• rela, operated. to grolm4 on th• (I8•1) relq. Wh•• th• ••l•otor 
oontaota 'brea~, the (STP) relq operat••t a4Tano1ng the (ll-1) nitoh to 
poaitiou a. In poaitiou 2, 5 or 8 of th• (R•I) 9Wltob tbe "fir1t t11t• 
lMp 1• lighted. it the (LA.KP} a7 la operated.. £• the (a-1) awi~oll &4· 
•ao•• fl"oa poa1Uon 59 the (U-1) ...-i relea.ae11 moT1ag th• l>nall 
aaeem'bq to teNinal lo Temi:nal• 2 to 21 1nolu1Te aD4 the (.PJG) aro 
are groUlld.ecl and. operate th• (PllG} relqo In poaiUon 69 the (SU-l)t 
(STP•l)1 (STP) lm4 (OL) relaf'a relea.e. 

lOo pm WQ f!JIPQ TPJllJUf 

'Rh• apare tel"lllu.11 on th• {C) arc ot the line find.tr ooDUctor are 
oomut0te4 to lead (I). When the (O) 'bruh mkea oontaot with the apare 
terainua, the (SLP.l') r•la.J operatea an.Cl loolaa to gro\U1Cl on cam Bo fte 
(SLft) operated• opera'•• the (DB) nl.q aDd. aclYanoea the (ll•l) nttoh 
'o poaltlon 180 !h• (J>B} relq operatM, lleht• tlle (Bt..r) lap D4 op9r
at•• the (DB•l) ad. (ll) rel&¥•• !he (IB•l) aD4 (D) nlqa pertona :ao 
uet.1 tuotlon at tbl1 ti•• In poa1t1oa 18, Ule (8D•l) u4 (SLf-1) 
relqa operate in aerie• to groun4 on o• J am tile (SJ.ft) ~ (DB) N• 
lq• rtl•aa•o Th• (DB) r•l&J rel•••• •ztiqdah•• th• (JLJ) lamp aDli 
nl•aa•• the (l>B-1) am (ft) rel&J•• ft• (DB} relq1 r•l•a•e4, operate 
the (13-1) magnet• there'b7 mo..-1ng the/iiM tlZMllr •elector to th• mn 
t•rmiml an4 operating th• (Sfl'l rela;r. !he (S'lP :rela,, a4Yaucea the 
(B.-1) nltoh to po11t1on. lo· J.1 the nthh lea••• poaltton 18, tbt (SLl'•l), 
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(STP) and (STP...l) relqe releaae. 'l'he (ST) ke1 operated. aclvancea the 
(R-1) switch to po11t1on 21 the (PKG) rel11¥ operated, adTanc•• it to 
poaition 6 from ground. through th• contaota of 'ha (SS-1), (PLIS) an4 
(PKG) r•l&l'•• am oam (B)o The nezt teminal 1• th• teate4 tor 8J>U'•, 
butJ or 141• oowlit101111. 

lle BUJX LIB IIJIR 

When tba (B) bruah of the line t1nd.ar oozmaotor fiDda a bU87 ter
minal, groimi O"t'er lead (J) opera tea tbe (!) relq through om (·VJ , 1n 
poait1on e 1/2 lll41c&tlq that tbe 1111• tinder 18 buntille lor a 11118. 
When the line fln4er 1Ul4ler te•t baa actual.J.r been made bus7, grotmd la 
connected to \he (l>B) lead., operating the {DB) relq aa tbe {B-1) ••itch 
&4Tano•• to poa1t10ll &. With either tbe (B} or (DB) rel&¥ operated, 
the oircuU through tlle (lDL) r•l&.7 11 opened, prnantiJIC l u operation 
an4 tlw ad.Yanoe•nt ot the (B-1) awttoh fl"om. poaitton a. '!he operation 
of tha (l>B) relq alao operate• the (J>B-1) and (TB) r•l&N• a:ad lights 
tb1 (BLf) 1&1190 !he (TR) relq ~rated opena the tip, ring ancl aleeTe 
lea4a, preTantlng obJeotionabla olioke 1D the aubsoriber'• raoeiTar. !he 
(J>Bwl) r•l8" perfol"ll8 no uaetill function at thla time. 'J!ha teat wircult 
nmtu :la po•Ulon 6 until the bua7 coDliition 1a remoTed from the line 
t1D4•r or 111'lt11 the tla9 alarm operat••• 

Iha a line find.er oircul t 1a iclle, CJ"OllDd. 1• not couneote4 to th• 
(B} or (DB) lead.a anci the (B}' am {l>B) r•l81'• remain normal. The (ll>L) 
nl.&1' operatea to batte?7 on cam (X•l)e The (IDL) re~ operated, ooa
•o'• pnncl to th• (J>t) lead making t.ha d.:latr1ot bu7, adTanoea the 
(B-1) awttoh to·poeition T, operate• the (ST) reg:later aD4 (OT) rel.,.. 
the (Cf) nl117 operated., operates the (Of) reglater. Gro-4 oa tba (DB) 
re1.,.1 aoral., througb oama (G} ucl (r), (1'R) relq, (S) bruah ot t!l• 
ma.ater oozm.eotor &Dill lead. (8) ope.rated the .l (Sf) r•llll'• Bot• - (St), 
(D) &114 (LI) refer.to th• •tart, trip and line tinder ct.rouUa re
apeotiT•l.7• 'l'h• A (Sf) rel1.7, operated operate• the B (ST) r•lai'• The 
I (Sf) rel&J, operated, oper•t•a the (O), (C-1) and L {Sf) aacl (LO) re• 
lqao The (LC) rela.v operated. diacomeot grounii t'l'om (lm) lea4o 911 
L (S'l') relq operated• operate• th• BA (TB) ralq. !be L (81') &D4 (BA) 
(TR) ralq• operated oonneot batta17 to th• (H) lead. 1'h• !A ('l'R) am 
(O .. l) (8'.I!) nlaya operated• operate the B (ft) relay. !he Tlt (ft) 
relQ operated., loou tlal'ough the C {S'!) :relq operated, and. operate• 
the (ST·A) (Sf) rela,. fh• (ST-.l) (S~) rela.v operated operatea the D . 
(Sr) rela, aD4 cozmeota groum to lead (Z} tbraagh tbe o (Sf} relq 
operatH.o WUh the (LC) relq operated., (P"OUD4 on the (Z) lead 1• 0011.-
11.eoted. to th• {Lr) l•ad operaUng the LI' (LIP) rel•J'• rrom thil point · 
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on the trtp, etart, line f1n4•r and. district 1eleotor c1rcu1te tu.no
tion a• tor a regalar oall bunting the teet line and. an idle asmer 
8:114 releaalng the trip &114 atart clroult•o Wh•n the (ST-A} (ST) rellQ' 
releaa••• the B (S!) relq operat•ao '?he E (ST) r•l&J" operatff., re
l••••• tbe o aD4 (O•l) S! relqao The B, D an4 ll (M'} relaya are locked. 
un4er control of the A (ST) r•la.J" Which rema1ne o~erated until the (B•l) 
ad.T&noee to poaltloa 18 or the ('l.R) rela;v op•J"&t••• When the teat line 
and an 16.l• een.d.ar are to\11'14 batte17 &114 l'J'01U1Ci are couected to the 
rinc an4 Up 1•&4• oP9ratlng.tbe (PO) relq. The (PO) relq operated• 
a4Yano•• the (lt•l) awltch to poaltlon 80 ~• (EO) r•l&J operate• in 
poattton ? ~om ground on the {DB) r•l'1• normal and lock:B und.er control 

· ot the {EC) and. (D) D7•• The {EO) ralq operate4, cloeea n operating 
cirouit tor the (BO•li relay when the maater awitcb·ret'IU'De to norma.lo 

While in position 7, ground ia connected to ·tbe (Z) lea4e operating 
th• (ILJ'~ relq and. the line flnd.er rela;y ln the line finder. I-f th• 
operation ot the line finder rel&J tall• to start the up drlYe, the 
oirouit tuactioaa aa tollowes• !he tlrat olo1ure of tbe interrapter 
oont..ata, operate• the (JlLl-2) relqo 'lhe (ll'Ll1•2) relq operated, loon 
in eeri•• with the (BLl'-3) r•l&¥ 11hlch operate• Wh8Jl the interrupter 
oontaota breako !he operation of the (llif•S) relq 111. tlD'll opera.tea 
th• ( Jf.13-4.) relq upon the nest cl.oave ot the iatH'l"ll.Pt•r oontacta. 
Th• (m.1-4) relar operated., loolat to grolD!d. on the (DB) relq, operate• 
the (~.ll) alld. (18•1) relB.1'• and llgtlta the (5~) lAllP a1 a lnd.loat1011. 
'hat the 1111• tizul•r relq hat failed. to etut tb• up-4r1Y•o !he oper
ation of the ('!!B) r•lS¥ opene th• tip9 ring "8'4 •l•eT• terminal• tr• 
th• at&l"t olrcult, thua holding the toet ctrouit ia poa1t1on ?o fh• 
(B-1) relq perfGl'll8 no uaetal ttmation at thla "·•• The a1rou1' re•ln• la thll poeltloa aa a trouble co1141tlono If the operation ot the 
ltne find.er relq 1tarta the up--cir1Te, the (GA) relq in the atart ctr
ou1t operate• and. raaoTea.grounci hom the (Z) lead, thua r•o•1Dg the 
abort ctrnU from the (lfLJ..l) relay9 wtlioh operate• la aerie• Witb the 
(ILf) r•l8" to gro'Qlld 011 the (Df} rela7eo The (S.13-1) relq opera,941 

remoY•• gPo-.nd fl'oa tbe laterrupter oontaota, preTenting the (BLl•IJ, 
(JIU-St and. (RL.M) relq trom operatlzag and. the teat ))J'Ooe.a.1. 

140 BS!' lOR OJBBSW or LID .lPIIDER 

In poeitton ·1, with the (LO) relq operated.. when the •lnator 
reaohea the (JI) 1egment, grOlm<l 11 coeecte4 to the {!) lead., opeJ"&tlng 
the (OS) r•lqo ft• (OS) rela, 01)9r&te4, in tvn operatea the (C.S•2l 
relq, Which prnenta the operation of t~• (OS-S) r•l&1'• When th• llae 
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f1nder relq releaaea. ground. 1a removed. from the (Bl leacl, remoY1ng the 
short-circuit tram the {OS-l) relq, which operates. !he (OS .. l) relq 
operated., releases the (a3•2} relaye The release ot the (OS-2) rel&J is 
very slow, aut'f icient time 1a allowed. tor the send.er aele.ctor to hunt 
over ? terminal• and ths teat switch to be moved out of position 7 be
:tore the (OS-3) relay ;:;an be operatedo Should. the line finG.er overatep1 
the tlp and ring lead.a will not be oormeotecl throlllb to tbe send.er anli 
the (JIC) rel-. will not oe operated.9 hol41ng the (B•l) awitoh in voal
Uu 'J aDCl the (OS-8) :eelq operateao ':i!h• (PC) r•l&.7 operated lD a nor
m.al oall releana the operated. {CS) rel&y•o The (OS-3) rela7 operate<l, 
light• the (OS) lamp indicating that the llne timer baa overstepped and. 
open.tee the (TR) anO. (DB-1) rel.a,a. 'the (TR) nlq open• the Up. ring 
&nd sleeve tel'IDiJaal• of the atart c1rou1t, holcl1q 1:h• teat cirouU ln 
pod t1or. 7 '\'U!til the operation of th• (R1f} n1 t.o reetore the circuit to 
normalo Th• (DB-l) relq operated. pertorma no uaer.al t'anctlon at thll 
time-> 

A.• tbe tB-1) nitch leaT•• po9ltlo11 T. the (Il>L) r•l&J rel•••••• but 
the {LC} r•l&7 1a 914 Dtt.l the switch lea'fea poaltlon ., l/2o During 
thie ahort intenal ot ttae9 ground. through the (Il>L) relq. (DB) an4 
\Bl relays normal, (OS) relq. (O&•l' relq uorm.l ancl (LC) relaf oper
ated 1• co1111ected. to leacl (B). With the (JD) nl~ in line timer ope:r
a:ted..g ground on lead· (Bl plao•• a lrtad. noD.-operate cond.ltton 011 the (I') 
ralq (line tlndrsr oircult)a Should the (F) rel&J operate a tal•e pul.ae 
will be eMit to the aend.er. 

16~ DIALlaG 01 fBl!EE DIGIT CQll! 

With tbe (Jl-1) awit'Oh 1n poaition 8, ground oa. \he {DB) rela,e nor
•l aU'aaoe. tbe {R-£l .. itoh out of poe1t1on 19 the (B) oam car1"7lag 
it tor one oompleto reTolutiono A• the (:R-1} nltob 1• adTanclng out ot 
poaition '• the tip am ring at&ea of the group teat line are olo•ed 
through to the 100 obm reaistance 111 th• pulse circuit OTer leada (Al 
and (JS) &11'1 cam (E-'l to bold the Hmi9ro .A.• the (R•2) ••itoh roiai••• 
the (E-2) caa uma pulaea to the ae:nd.er until 1' re&ch4ta poe1t1on 
ts 1/2, Whu. cam {J-2) an4 le&Al (K-lt ahunta ca (E-2) pr•••nting tu!'ther pul••• from being Hilt. lhea the dial pulse aequellO• awi tch reach•• 
position 16 1/29 the (ar-1) rel~ operates and when in position lt 1/2, 
the (OK) rel:aiJ operatea aud both relay• lock to ground. on the (l>J) i>•l&7• 
normal through oam (G-l)o The (CK•l) relq operate4t 1• tVD opene the 
ener~&1JC olrcuit thro\Jgb. the (R-2) mapet, thua preYenting the (R•.2) 
aw!toh from malting a aeoon4 re1'olut1on until the {B•l) ewltoh baa ad.Y&neecl 
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to poaHlon 9o file (Cle) Hl8" operated• ad.Y&noee tbe (R-.l) ewttch to 
poalt1on t. When the (R•l) .. 1toh leaYea po•itlon St the (CKt and 
(OJC•l) relq• rel•••• u•anolng tbe (B•2) Pitch out ot poattlon l. 
!he aeooml 41git ol the three 41git code 1• aent 4ur1ng the a•cond. 
rnoluttcm of tb• (1t•2) nitoh o"Yer leads (A) and (B),. until ahun'\" 
b7 t!W (M•2) lead. aD4 lead. (lt)o A.a the (R .. 2) enter• poaition 16 1/8 
on the "ooDll raTolutlon, the (Oll•l) relay reoperatea, performing tu 
IUl8 tanotlon aa Jut cteaorl)ed. a.net the (CIC) relq operated., ad'fance1 
tbe (R·~J ewitoh to poeltlon lOo In position lO, the (CK) and (ClC•l) 
r•l8i1• releaae. Alao in poe1t1on 10, the (FR) r•la.J operates oYer the 
(DB) lead., an4 locked. to the aame ground uncler control ot the (DB•l) 
rel.,.o 'fh• (ft) relq, operated., opens the elrculta tor o:perat1rig the 
(S'!P) rel.&¥ &JMl tor &clT&!ICing the (R-1} switch tro• poeition lo 

l'· DI.A.J.IBQ or OfQR D!I mug DIGI'I 00.DE 

When onl.J one or two digit• are required to eati•~ tbe aen46r aseo
oiatecl with tlut 41atr1ct selector oi:rcuit m¥L•r t••t, the tir•t digit 
le sent in position 8 ln the ~ ma:zmer aa the firat 41g1t ot a three 
cllgU oo&•• Ia poaltioa 9, gro11Dd. on c• (G-1), ualug "Z" wtrlq, ad
-ranees tbe (ll•l) n1tcll to position lOo The (R-l) nUoll a4Tauoe• to 
position 11 bJ ll'Oun4 thro• cam (P-1} ue1ng "W" •irlngo Wh•n two 
ilgita are req•irecl to aatiaf)t the eender, they are aent 1n poeitiona 
I u.4 t aa d.eecr11>e4 tor the three 41git ood•o ID poe1t1on 10, U ta 
ad.Tuotd. 1>7 uat.Dg "P wtrtug all4 groa4 on c• ( P-l) c. 

180 fPm 1Qlt LID QLOSUM 

u the (It•l) awitoh acl•acea to poaitlon 11, the. (ll•U) r•alatuace 
rma1n1 aero•• th• t1p and. r1Dg lead.a ner leau (A) aacl (I) holdlDC 
th• (LJ rele¥ 1n the ••Dd.•ro 1'M ••Dd.•r ••• cltatrlot ltn.ab u4 ll"Otap 
aelect1onao The tlrat two 1l•••e teralnal1 la the aelee-.cl fll'Ollp are 
ll"OaAed.9 b7 th• operatioaot th• (GS) relq Whloh operate• ln poeltlon 
111 ao tllat the thll"d. terminal• ln the gro11p IJ'9 ••l••'ed.• 'lhe1e ae
leotecl terminal• an oo:nnectet too- (lt•l). (Q-1) U4 (P-llo !be 
tl'&Jlll&tlon ot the 004• u.ed ta •110h tha\ the ottlo• ••l•otlona aJ'8 
aJdppe4 and. the hndaaantal circuit le oloaed. tor trim.k teat operating 
ti. (TC) relq. !l'he ( 'l'O) rel.,. operate4. opera tea the ( !0-2) i"ela, 
Wb1oh leca ta Hri•• Witb th• (fC•lJ rel.,. Wh• the aemler ad•anoea 
to -.n taUcleg Hleetloa the (tc) relq nl ... •• allowllle the (!C.,l) 
nlq to operate 1• ••rlea Witll \be (to-&, relq •. fh• (!O•l) rel., Of91 .. ,,. 
ated.9 l'l'OUDcl• Ute . (St l•ad. maldag the tl'1Ulk teNtnal• hQ. ftell U.llc• 
lDC ••leouoa 1• completld. iJte (TC) relq reoperat••• Be (1'0) am 
(!0-1) rei.,.a. operated, a4ft1loe1 the (B•l) ••itch to po11Uoa 120 a.11 
the n1tch ad.Yao•• from poeltlon 11, the l'J'Ouml to the (S) 1•84 of the 

f 
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teat oircuit 1• tranaterred from tbe make contact ot the (TC-l) rela7 
to the break oontact ot the (RO) rela,, and the ('l'C), (TC•l); (!0-2) 
an4 (GS) re~• r•l•••• 

lto mi or 8tJPE1!180llJ gw.y (SC) "R" wm1m 

ao. 

With the twitch 111 poalUon 12, the 20 om reaiatanoe (Y) 11 brid.pcl 
aoro•• the tlp aD4 rlag for •oaklng th• supeni1017 relay ln the d.1•• 
trlo'• When 'h• (f) oontao'• ot the interrupter cloee, th• (SlCJ r•l&7 
operate• &114 locu. When the (B) contaot ot the tnterrvpter mab•• 
the (G•l) relq' operate• a:ad. loclmo · Oa tlle nezt ~lce ot tbe (1) oon
taot1 tllll (B•l) awUoh aclYanoea to po1Ulon us. the (A) aam oar17lJ18 
it to poatt1on 140 !he (SXt rela,• releaae aa the (R•l) awitoh leaTea 
poa1t10Jl lie In poaitlon 14, the (SE) rela, operatea, an4 look• to 
gro1md. on aaa (X-S). Wbll• in poa1t1oa 12, the (PSI) relar open.tea 
troa '"11114 on au (Jl'-l), Ul4 batteey on the (Sl't·2) relq. Th• (PSI:) 
:relq, operate4, connect• batteey 'And grount tbrou(lb the (SK) re11etaaoe 
to the tlp ancl ring aide• of the teat line to operate the (OB) r•l8J in 
the 411triot otrculto !ha polarlze4 (CS) re1&7 ln the dlatrlct a1ro11it 
operate• aa4 ad.Yaaoea the 4latr1ot to the •talking to operator" po11tlon. 
When the awltch le&Yee position 12, tbe (PSK} r•l&I' rel••••• and in poai
tioa 1,, the (CS) relar operate• tbl'ougb the re•l•tanee aa epeoitied. 'bJ 
tbe T•l•pbon• Oompa.1>;1, through the (PSK) an4 (BB) rel~• aormal, oTer 
the rlllg 114• of the 41atrtot ••leotor ciroul~ through th• J1&Bter awltoh••• 
(1'R) rela1, cama (M•l} and (0-l) contact• ot the (RBL) rel_,., (Y} realet
ance (20 ohme), ca.~1 (lC-1) and (K-3) to ground.o The {CS) rala, aperata4 1 

operate• the (I) relay over the tip •l~e ot .the line. !he (I) relay 
locka through 1ti man contact and operate• the (RO) relq, when the 
(IV} contact• of the interrupter mau. '1'he {BO) relay operate4, look• 
aD4 opeu the 1leeTe oirouit 'bl'ouah c• (P) allowing tbe dtetrlct to 
aclYanoe from lt• "talking to operator" podt1on which releaaea the (08) 
rel&.7 ta the teat c1rcu1to '?be (CS) r•l&l' released, relea••• the (IJ 
relate fha (ROJ rela, operated and the (I) rel&,7 rel•a••4 adYance1 the 
(l't-1) awlto~ to p09itloa lSo It the 411trlct c1r4u1t ha• talle4 to ad.
T&DOe to the "talking to operator" poa1t1on, tbe (CS), lI) aZld. (RO) re
'1&7• f,il to operate an4 blook the (R-1) ewitch in poaitioa 14. 

TES'l or ltJPjjftVISOBY B.EUY (DO) ..... •num 

Aa the teat awltob ~aa••• from poattton 14 to 15, the 20 ohm 1oalctna 
olrouit ta held acros• the tip and. rlng a14•• ot the te1t ctro~it, •oak• 
tng the aupeniao17 r•l&J' (DC). With the iawitch ln position 159 the 
(SJC) &ad. (SK•l) rel&I'• noperate under control of luterrupter contact• 
(i~) and (B) o The operation of the (SK-1) relq rDOYea the abort oiroult 
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trO. uo1Ul4 Ute (8). (U), (V)t (W) &114 (I.) nal1tano•• an4 the (lll.•l) 
relai brlllCiDI them ln aerl•• •lth the (Y) re1l1tanae aoroe• the tip 
and. ring 114•• of the group te•t 11•• therela1 releu1ng the •up•nlao17 
(DC) relq 111 the cll•triot olroulto The (DLwl) relq operate• oTer 
thi• oiroult aa eooa a• tbe 411trlot relea••• the line ao tbat 48 •olt• 
11 oonuotecl through tbe lln• relq to the (B)_l•ad. &rid. ad.Tac•• th• 
(B•l) nltob to poaltloa 16. De (UL-1) nla7 1• giTea epeolal ad.Ju•t
ment to tan oare ot an lncluotl•• klok troa th• repeat 0011. 1'he (U); 
(SK-1) am\ (DL-1) r•la.J• releaae aa the nitob a4Tance1 to PG•ltloa 
161 · With the (R•l) awltob 1n poaitloa 169 th• (B•I) ••ltob ad.•ano•• 
to th• nezt poalt1oa from ll"omui oa o• (B•l) • With the (!-&) 1wltch 
la poa1t1oa I, 6 or 91 graancl on oaa (t•l) thraagta o• (G-1) ad.Tazacea 
the (B-1) n1'oh to poaUlon 17. GroUDd on the (SR-2) :relq aorm.1 
ad.•aoe• the (B-1) ewltoh to poaU1on 180 t'Uh tb• (B•S) ••lt~h in po•l
t1oa 11 '118 (SB-S) rel.q operate• throup tbe oontacta ot the UDl-2) 
rel.,, (Sil) am (11-1) r•ltl¥•• (UP) Jtq, oam (r-3) am (8') relqa 
to •o•cl • oaa (1·1) • The operatloll ot the (SB-8) rel19 &4TUO•• · 
ti. (B-1) •UoJa •o :poaltlon 1, an4 comaeota 1rcnm4 to the (SB-2) re• 
i.,, .. Ulizlg it to operate &114 look in aerie• with the (SB-!) rel.,-
•• tu (Jt-1) awltoh aclYanoea from poaition 18. 
•ot•1 for Q Wirt .. ••• par..-aph s, 

&l. •Ml llfOW,MOI 01 DllDJCT 

111'"'141 the (08) relq in the ciietriot tail to releaae tbe 41•triot 
a•qm..- •ltah •111 rotate atil the (CS) rel.a¥ releaa••• UIMler •uoh 
a 001UllU011 ll'OlllMi •111 la• r•OTH frOJD tlM (DI) l•aA ln poaU1ou 11 
1/4 to 1 l/2 of the dlatrlct nitche '?he (J'I) nl~• an alow rel•••• 
relq1 am are u1e4 to co•er thia oozuUt1oa, 'b•t th~ &l'e not .alow 
enoug'h henoe un4~r eztreme oonditlon• tbe teat oll'01llt will DOt teat 
tor a rotating d.1at:r1ot. Shoulcl the (JR) relq• hold. u.d.er thia oon-
41tl••• th• (R-1) awitch •111 remala la poaitlon 1 11atll the cllatrlot 
1topa rotating or it will gi•• a trouble alarm. it the d.latrlot lDMl•r 
teat 111 reatored to normal, the (I.Ii) relqa rel ... e, aclTanolng th• (B•l) 
nitoh to poa.1t1on 2 ot ita ••00114 reTolut1on. 

IJOOIJ) WT or PISTBIOf QIROUIT - I<EPM'lIIG OOJL ,. 

22. llQOID lllVOLUTIOJr 

With the (B•l) .. ttoh in poalt1on 2 (aeoon4 reTolution) groun4 on the 
(88-1) .relq through the contaota of the (PL'8), (PIG) aa4 (M'S) :relqa 
throup o• (B) a4Tanoe• the ••Uob to po•itlon 6. 'l'h• .. noll flmotlona 
ln po•ltiona 6 'o 10 inclu•i•• in tbe .... mazuler aa 4eaori)ecl tor the 
tlr•t rnolutloa of the ••itch, with th• exception that the cllgtt coct.e 
••nt 1• auoh that lt Will •top the 4latriot o1:rau1t ln a talklDC po•ltioa. 
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In po1ition ll, the (18-U) reaiatanoe la bricigecl acroaa the tip an4 
ring holcltng the eend.er, and. the (!C) rel&.3' operate1 d.urlng trunk teat 
b7 the aen4er. The party teat la now lllUl• by the 41atrict (tirat part1 
nol'lll&l line), When the aietrict 11 aclTaDCed to a talking poe1t1on th• 
(fC) rel~ reapera~•• an4 the (DO) rellQ' in the 41atrict la operate4. 
The (GS) 9 {TO), (TO•l) and (TC-2) r•l&.3'• function aa dea~rlbe~ in para
graph 18 to adTanoe the (R•l) awltoh to poaitlon 12. Wlth the (R•l) 
awitch in position 12, the (DO) relq la the 411trlot 1• gi•en a aoak
lng current, the (Y) reaiatance ._,•illC connected. acroaa the tip and rlng 
ot the group teet line. Al10 the (OSl rela,a in both the teat &Dci 41•
triot oircuita an operated. The (CS) cUatrict relq, operated, chargee 
the call. The (CS) relq la held. operated. and. in poaltion 14 operate• 
the (0) relqe 'l!h• (SXh (Slt•l) and (SX•2t relqa operate. un4•i' con
trol ot the (F) an4 (BJ, contaota ot the interrupter, and adTanoe the 
(R•l) switch to poal,ion lS, the (•) cam ad.T9.JlO•• it to poeition l4o A• 
the (R-1) awltoh enters position 13, ground on oam (Y•l) operatea the 
(REL) relq whloh lock• to groun4 through cam (i'-l), and remoTea the 
•hunt sround the (X), (W), (V), (U) and. (5, rea11tanc•• and tRBL•l) re
lq, the (REL-1) relq d.oee not operate. 'l'h• (DO) relq i11 the 41atr1c' 
airoult relea1ee due to the high reaiatauoe coz:mecteel 111 1eriea with the 
(RE.trl) relay but tbe 41atrtot ia not imnedlatel7 releaeed being hel4 
b7 the (D) relay in the diatrioto Th• (O) relit¥ operated 1n·poaltlo11 
14, locks and connects ground to the (1) relq which operate• When the 
interrupter contacta makeo fhe opwration ot the (0) rel&.7 aleo ebunta 
the (HBL•l) relay or (Z) reeletanae an4 the (S), (U), (V), (W) and. a 
portion of the (X) reaietanoe, allowing th• aupe!'Tiao17 (DO} rela;r in the 
cliat~ict to operate OTer a cond.ition which a111lUlate8a abort loop. 1'be 
inter.al of time between the r4leaae of.the (DO) rel.,- in the district 
in poeitton 13 of the (R-l) ewitah and the reoperation in po11tion 14 1e 
auch that the diatrict clrouit i• not ~•l•&ae4, due to the slow release 
ot the (~) r•l&l'• '?he (I) rel&¥ look• and operates the (RO) rel&¥• The 
(llO) relq operated loon ancl operate• the {SC) rel&I'• When the {IV) 
oont.at ot the interJ"Upter malc8s, it adva.ncea the te•t ••itch to posi
tion l!o The (SO) r•l&l' operate4, a4Tancea the (R•l) awitoh to poaitlon 
16. With the ewitoh in poa1tion 16, groun4 on can1 (Y•l), acivanoea the 
switch to poaltion l?. The tip and. ring of the group line 1• opened aa 
the switch 9.d•aDC•• from poaltlon 169 releaa1ng the (DC) rel81' ln the 
district allowicg tbe diatriot to a4Yanoe to the mesaage regiater or coin 
collect poaition or return to normal. 

2S • ll.AT BATE 

When teating flat rate aiatriot circuit the (PL) rel.,- operate• in 
poaition 5 of the flr't revol•tlon ot the (R-1) awitoh. 1'h• (J'.L) rel81' 
operate4 aet• the (R•B) switch in poaition a. Th• (B•I) awltoh 1• llOYecl 
to position 9 When the (R•l) awitoh 1• in position 16 of the lat reTolu
tion. The oircult tanotiona aa baa prevloual1 been ~••cr1becl up to 
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poaUloa l? of the (R-1) nUoh (.2n4 rnolu.tton). Th• (B•l) awitoh 19 
· a4Taaoe4 to poa1 tion 18 b1 groud. oa o• (K•S) • A• the (R-1) awl tob 

l••••• poaltlon 11, the (R0) 9 (SO)~ (O), (BBL) and. (I) rel&~• r•l••••• 
24e l.Df.tlOB 1'0 Prf DISTRlO!! 

!be (SR•l) r•la¥ now (poeitloll 18) operate• fl'om gl"oum on o• (I-1) • 
!he (81•1) relq operated, aciTancea the (lt•S, switch to poe1t1on 10 
wbea tlle (0), (Sll•l) t (SB-2) allCi (SR•S) rela,• nleaee. The (SU.-1) 
&D4 (S!P-1) relqa operate ln poaUlon 18. fbe (ft.) rela, operatecl (••• 
J)&I'~ 23 aDCl 9) ad.Yanoea the (B•S) awltoh to poaltton 170 With the 
(B-1) Pitcill la poaltloa 17, th• (S.Lr-1) relq operatecl and. the (Ill) re
lq •Nal (th• 4latr1o' ha•iDC ret11"194 to aormal, the (Lf-1) magnet 
operat••• ftl• operation of the (Ll·l) -..et allows the (STP) rel&7 to 
operate, Wbloh ad.Tana•• the (R-1) awitoh to poattloa lo When the (R-1) 
awUall 114Yanoea troa poeU1on 18, the (SIJP-1), (STP) am (S!P-1) relq1 
rel• .. • aDl1 the (Li'-1) magnet r•l••••• stepping the (LP) aeleoior to the 
nezt teraiaal•• !he c1rou1t 1• DOW r~-to te•t the next dl1trtat. 

25. PSSAGB REGIS!D QP•PAB.TY 

The (JIR•l) r.1a1 operates and. loalra ln poaitlon 5 ot the (R•l) awltcb, 
allci wben the (.Ll} ••leotor reeta OD terminal i.· fh• (MR-l) relq oper ... 
,ated ad.Tazusea the (B·S) ••itch to position 2o Th• circuit tunctions aa 
'deacrl'becl in parasrapha ll to 22 inclua1Ye adYauolng the (R-1) awitch to 
poaltloa 17. of th• 2ncl reYolution. At tbl• time the 411trict baa ad.Tanoecl 
to th• reglater position and. co1111ect1 batter;r to the (.llZ) lead. (the call 
b&Ylag been chal"gecl) Whiob operate• the (R) relq. 1'h1a batteJ'1 ls con
nected through three (18-All) realatancea in-parallel ill the ~istrict, 
it one or two of theae reaiatanoea are open the (R) relltl' will not oper
ate, if th••• re•l•tanc•• are ahort-cirouited the (BX) rela1 operate• aa 
••11 a• the (B) relqo The (R) relq operated., operatea the (WJ>-1) re
lq1 ia tvn operates the (WDJ relqo The (WJ>) rel19 operated. 1ocu Incl 
th• (WD-1) r•l&.7 rele&1•• as •oon ae the d.latrict a4Tance1 d.laconnectlng 
batteey troa the (JIZ) lead.• The (R-1) awitah ie ad.Tanced to poaitiou 1'1 
troa fP"O'tlll4 on the (BX) relq 110rmal throup the (WJ>-1) relq normal am 
(WJ>) nl.,-, operatecio Should the (BX) r•l11¥ operate, o:r lhoulcl the (R) 
reJ.&7 not operate• the {R•l) switch •1~1 be held ln poaitlou 17 a1 a 
tro11ble cond.1 t lono When the ( R•l) n1 tob l••T•• poa 1t ion l 'I• the (BO) , 
(SO), (0), {RIL) anci (1) rel~• releaaeo The olrcuit fa:actlona in poa1-
t1oa 18 a1 deecribed in paragraph 24. 

26• !!§13.lGI lWUSTIR TrlQ•Pilft 

When teeting two-partJ 11eaaage regl•t•r 41etr1ot the (111.-2) r•l8¥ 
operate• in po11t1on 5 ot the (R•l} ••ltob and. wJth the (Ll) •elector 
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:resting on teralual la The (Jm .. 2) relq operated. loclcl and advanoea 
\he (R-S) rel .. to poa1Uoa a. When the (SR-2) r•l&.7 operate• aa the 
(R-ll aw1'oh atarta ~n it• aeconci. rnoluUon, it operates the (MR-3) 
relq. fte (llR..;3} rel~ operated. operate• tbe (llR-4) rel19 1utea4 
ot the (Sll•l) r•l&J' aa the (B-1) BWitob ad.'Yanoea to poeit1011 18 ot the 
aecom rnolutlon. !he (MR-4) rel&J'• operated, ad.•uoea the (R•l) 
awitob to poaltion lt ln turn op9rat1ng the (llR-6) r•l&Jo 'l'he (MR-4) 
am (JIR•5) relqa operated. look to cam (11-3), Otherwise the clrcult 
tuutlona aa cleeori'bed. in paragraph• 11 to.22 lncluatve and. 250 

2'1. ump Bl!OLJlTIO.J 

!J!he (B-1) switch 1• requ1re4 to ma.Jte a thlrd. revolution an~ the olaas 
awltoh cloea not change po1itiona, If tbe ~iatrict circuit ha• not been 
seized. b' another line find.er when returning to 110rmal, the grolllld i• 
removed. trom the (:DB} leafi, releaalng tha (1R) r•l&¥• thua aclvanoing 
the (R•l) switch to poaitlon 2o In poa1tiona 1 to 16 ot the third raTo
luUon are ~aed tbroqgh in a •imilar manner 'to the corre8J)ond.ing poel
ttou in the eecon4 reYolut£on,.tha same digit code being sent b' the 
(R•2} switch in thia revolution aa in the preY1oua one. When the te1t 
awitoh advance• to poa1tion ll on it• tblr4 revolution it waits Wltil 
the diatriot malttla part7 teato !he 41•tr1ot selector oiroult before 
•ldng pe.rt7 teat, coueota battar;v to the tip a1c1.a ot the group teat 
Une, UCi operating the (PT} rela.y to groun4 on cam (ll-!)o 'l'h• (PT) re-
1&7 operate4• opena the oirouit for a4vano1J28 the {R•l) awltoh from poal• 
tion 18 and operate• and locka the (P'l'-1) rela.y. 'l'he (PT-1) r•l&J oper
ated9 diaconnecta gro1Dl4 through 1000 ohllla to the (T) lead. to the dlaw 
trict aud. connects it to 24 volt• battery thJtough the (GS) relay o-perat8'o 
When meaaage regiate7 current 11 again connected. to the teat line in poat
tlon lTt the (R) rel&.7 operates, fn turn operating the (WD-1) and (WD) 
rela..v• which &d1"11Doe ihe switch to poeltlon 180 In po11tlon 18 ot the 
third revolution, the (SR•l) rela, operate• an4 looks, adTanolng the 
{R•3) awitch to poettiou 10 or next normal poe1tiono A• the (B-3) t•itoh 
return• to nonal all the (PT) and. (SR) relqe release in turn r•l••i:ag 
the (MR) r•ltQ'•• The (R-3) ewitoh i• reset, the (LP) oonneotor 11 &4-
•a:nc~ one atep ul4 the (R•l) awitoh ia aciYsnoed to poa1t1on 1, ln a 
manner similar to that deacribed in paragraph 240 

28. CLASS SEI.EO!OR 

Each time the {R-2) switch ad.•ancea to position 2 1 6 or 8, the oir
cuit la oloaed through the winding of the (CL) 1tepping magnet and cam 
(A-3) to grouna on cam (Y-l) in position 5, energizing the magnet. When 
the (R-1) awitch l•a•e1 po1itlon 5, the (CL) llal'l'l•t relea1ee, atepplng 
~be bruab aaaembl.J of the ••l•ctor ••itch to the naxt terminal, 
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e:Et1ngalab1ag tb• preTloua luip &nil llghtlnc th• 1uoc•1•1•• lap• l, 2 
OJ' I •too under control of th• (LUIP) ke7• 'l'ha lighted lamp 1114loatae 
Wlllch dletrlct ••lector ia b•iztg teated. &8 the olaaa .. ltoll b.rueh 
aaaembl.7 at•t>• from tarmlul to terainal, lamp• 1 to 20 wlll light ln-. 
cUoatlng th• progreaa of the t••'• 'l'hua the olua ••leotor tollowa 
tb• mo••ent of the llna tl:ncler connector an4 1• a'bl• to ouap lt• 
aettlng when ateppe4 from terminal 21 aD4 whaa the nut line find.er 
oonneotor 1• uae4. When the bl'11•h aa•emblJ of the ola•• aeleotor ••1toh 
reach•• terminal 22, the bol4lng olroult through the operated olaaa re
lay and (I} relq i• opened, releaaing the r•l8"•• '!he {B•S) 11rUch li. 
r•turnad to normal with th• (R-1) awltoh in poaitlon 1 to lT, and th• 
(DB) OJ" (DB-ll ·am claee r•l8"• normal. 

In or4er to teat the 41etr1ct eelector associated. wl'h an.other 1111.e 
find.er coueotor 1witch• it 1e neceeear~ to atep tbe bru1h usembl7 of 
the group oollllttotor one term112a1. When the line t1Dller connector jut 
ueci, lea••• tera111A1·21, the (Ill) r•l&7 releaaea am th• (R•l) awltoh 
1a IMiYanoeti. to poaltlon ~ when the (JR} relqa rel••••• !'he (PJI) Nlq 
operated, ad.Yance• th• (R•l) awttoh to position 3. The group ••l•otor 
la ad•anoea, another line find.er eelector being aeisecl &D4 a4Taaoe4, 
th• 0J.a11 rel&J"• aJ"e aet and another teat 11 •tarted. aa cleacr1'be4 la 
paragraph• ? to 10 1ncl12a1Te. 

zo. sm J¥:3!Jm OOIDCTO!t SWltQB 

Atter the 400 ~i•triot aelector circuit• as1oclated. With a terminal 
ot $-he maater 001U1eotor awl toh h&Te been teetecl, the bnu uaembly 
ot 'h• group oomieotor awltoh being r•l ... •4• 1teps ott terminal 21, 
and. the asaoo1ate4 (R!ra) Nl&J releaae1, ln turn rel••illC tbe (Pll) 
rela:vo the (PK) rela, r•l•1ed, operate• the (SJI) an.cl (S!P•2) rela,• 
111. po1Ulon 2 ot th• (R•l) ••itch. The (SM) Hlq opera$M., operate• 
the (MA) aDd. (MBJ magnet10 When the (!IA.) &llCl (•) ._ta operate• the 
(SW) relq operat••• Th• ope:ration o~ the (STP) relq a4Tanoea the 
(B~l) awitoh to posttlon 3, allCl in ao 4o1ng, rel••••• the (MB) aa4(1U.) 
IB&D•ta, moYing th• bruah aaaembllea ot the maater awitoh to·the aezt 
terminal. :rrom thi• point on, tu teat proceeu in the .... Jlamler u 
wltb the gro11p connector M!eooiatecl with· the flrat tel'lll:aal. 

Sl. OOJCLUSlOI' or .j. ROlJTlD 'BST. 

A• explained. in paragraph 12, th• (EC) relq operate• when tbe (1l•l) 
switch entera position 7 at the beginntnc of a routine teat. When all 
the dlatriot eeleotor circuit• b&Te been teatecl '3 thl• c1rou1t, the· 
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naater connector ewltoh atepa from terminal 21 to normal, operating 
th• (EC-l) and (SM) rela,ya., Th• (EC-1) rel~ operate~, operates the 
(SLIT) and (IR) rel~•· light• the (EC) lamp an.a. opeu the operating 
circuits of the (D) ancl (JU.l atepplng magnets. The (SLF'l') relq 
loco through om (lf•l), a4Taac1ng th• (R-1) awttoh to poa1t1on 18 
am open.tee (DB) relq in turn the (DB-1) a.n<l (TR) rel&J"•• The 
operation of the (DB} relqs remoyee gr-ound. from came (I) &1ICl (G), 
preventing the rela.ya U11der control of theee cams from operatiDC•aTh• 
(DB}, {DB-l), (TR} and (SLFT) r•lll3'• relea1e ae the ••itoh a~Tance1 
from position l7a The (R•l) switch ia advauce4 to poa1t1ou l b7 the 
(RTS) rel&;J• normal. ~be (l!'R) r.ela..v operate~ prevents the (R-1) lnfitoh 
tram a~vanc1ng OQt ot poaition l. If aDOther 0101• of teat la llOt de
aire4, the (Bl) k•J la operate~ and the (ST) keJ relea•ecl• '?he oper
ation ot the (BB) ke7 reJ..eaaee all opera\e«i rel&J• look through the 
breac contact• ot the (Bl) key. Th• (EC) rel11 releaaeci., relea••• the 
(SK} &!Mi (iC-l} rel&j'a, 1n turn the (FR) relay, reator1ng the c1rouit 
to DOrm&lo 

s2. BE'l'UlUf 1'o 110RKAL um, or 

When 1t ia 4••1recl to reatore the teat olrault to normal from &D7 
poa1t13n, the (RI) kaJ la operatedo The (RI) Jr.e7, operateil, (a) re
_leaaea the (TA) rel~, if operate~, returning the time ~aaure awitoh 
to nor.mal, (b) releaaea the alaaa rel~e, (a) opens the cirou1t to th• 
(GON) rel&Ja, (4} operatea the (DB) rel&¥ 1n turn the (DB-l) &nQ (TR) 
relayo Wbloh function as ~eacr1be4 in paragraph 31 9 (•) aa.vancee the 
(R-l) switch to poaition l aJJ4 {f) reaet• the maater, group and line 
tinder selectorao The (15), (DD•l) and (T.R) relaya release aa the (R-1) 
leaYea position l?. With the (R•l) switch in position lt &1111 the (DB) 
and. ala•• rela.vs aormal, tbe (R•3) switch i• a4Tanoea to the next nor
mal poa1t1ouo With the (R-1) awitoh in poaitlon l, th• (SK} relq (it 
the maater awitabe1 are oft nor11&l) operates in ser1•• with the {STP-l) 
rela,y through th• (MOB) relq operateclo The (Sii) anci- (STP-1) relay• 
operatedt the master selector magnete operate allowing the (ST?) r•la.J 
to operate. ~he (STP) r•l&.7 operated operate• the (RK) rela,o 'J!b• 
operation or the (lUl) r•l&¥ releaaee the eeleotor ma.gn.eta allowing the 
bruah aa1embly to atep one ·terminal. When the magnets release the7 
ahort-oirouit the (STP) rel~, releaa1ng the (R•) relaro ·!rh• (Bl) re-
1&7 rele&•ed• permit• th• (SM)o (STP-1) rela1a and tbe selector magnet• 
to function atepptnc the bruah asae!DblJ one more etepo Thi• ftlalll•t 
oontinuea to operate and. reloaee stepping the maater selector to nor
mal at 'Wh1ch time the (MOR) relay releaseao The (llO!i) relay, llOrmal, 
trauefere t~e circuit from the lSU) rel~ to a (SG) r•lS¥ where the cir
cuit tmictions ae ha.a Juat been '1eacrlbe4 stepping aza.v oft n.orma.l group 
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••lector to normal. When the group aeleotora are all normal the oper
ated (G-l•OB) (R~3) and (L1} rela1• releaae. With the (Lf) relsya nor
mal &BJ (LFJ selector tbat 1• ott normal will be returned to normal. 

When tbe master switch atep• to a •pare term!Dal, the {B·l) IJWltch 
being in position 3, the (SP'?) r•l~ operat••• The (SPT) rel~ oper
ated., open• the lead tor ad.Yancing the (R•l) 1wttch until all apare 
terminals hne been paeaed. anci operatea•the (SP!-1) r•lq• •• aoon ae 
the (S'.rP) :relq operatea as d.e1cribecl 1D. pal'&ll'apha 6 and '• !'he 
(SPT-1) relq opens the ground lea.cl to the mut•r -.gaet, allowing the 
mater 111AgDet to rel•••• and step the·bruahe• to tb• next terminal. 
A• the magnet1 release the (STP) rela7 releaaea ln t'IU'll rele .. 1ng the 
(SPTMl) relay. The cycle 11 repeated until a working terminal 1a 
fomdo lfh•n the groun seleotor •t•p• to a epue terminal the (R-1) 
1wltcb baa adYanced. to position 4 and. the 1et.otor 1• 1teppe4 to the 
next working terminal as juet d.eaorlbecl tor tM muter 1elector. 

A• stated in paragraph 51 the OP.eratlon ot the {S!) '.lr°jlJ operate• 
the ('lA) relay whiob locke to gro\Ulfl on cam (11-l}e Should trouble de
Yelop either tn the teat circuit or ln the dlatrict c1rau1t '2!14•~ teat 
or aho\lld aatt1c1ent time not be left after the retura of the !ietrlct 
otroult to permit the completion ot a test, the time alarm airouit opel'
atee, lighting the lamp• &n.d. opera~lng tbe (AI.If) register. Groun4 
througtl tbe 152 interrupter, and tbe (STP) aro opera.tea the ('N.J _,..... 
neto When the interrupter con,act• breaic, the (!A) magnet releaaea 
atepplng tbe brush aaaembly of •he (ftl) awitch to the next term1:aa1. 
Thie cycle 1• repeated W'ltll the bru1be1 reet oa termi11&l 16. If thla 
oocure before the (R-lj awitob ha• p88aed po11t1on 18 on it• 1ec0Dli or 
third. reTolution thJ"Ougb the ma.a contact of th• {TA} l"elq, operate• 
the (AUi) regi.ster .- Ught• the lampo 'l'he bru9hae remain ou ter
minal 18" etU tbe operation of the {TA) irq. 'l'h• operation ot the 
01 rel~a.1e1 the {TA) rela, whioh atepa the (ft) aw1toh to normal. 

-as. mwir;g BUST TIME +u9 •'P DOUIWF nt'• 

When fil\1.1'• 2 ia apeoitied, the operation ot the (8!) ite7 01-;srat•• 
the (BY) relq, which locu OT•r lead. (B)o The operation or the (BY) 
relq ocnmeots the ( 20o-Jt) ••laotor •pet to gnnm4 throup th• 152 
tJJ>• interr11pta~. &a the lnterl"Upter oontaota make 8Dd. break. tbe ••
leotor magnet tollo••• etepping th• bi-u1h aa1ellbl7 ot the (IY) .. 1tch9 
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When tbe {.lL bl'1l•h eacoun,ere teralnal 169 'he olrouit 18 eloae4 troa 
grounli on the (BY) :relq to the (BY) lamp which llgbte, 1ncUcat1ng that 
• lnla7 41atr1ot eeleotor cil"Ouit baa been eaoolllltered. fh• o1ro111t r•
mlna ln thl• poaltton until tlae Operatlcm ot the (TA) 1Ce7, whiob oper
ate• the (BA) rela;ro !he (BAI nla;r loob thro'Qlb oam (•·l) and release• 
the (BY) relq, the latter relq atepplng the bnab aaa•bl.7 of the (BtJ 
ewltoh to nor.Dalo Should troui.le d•••lop ln tbe te1t olroult or be en• 
countered in the 41atr1ot o1roult ua4er teat, it 1• a4T1aabl• to decrease 
the time before the alarm l• operated. !he-operation of th• (Il>L} relaf' 
aa 4e1cribecl umter paragraph 12, operate• th• (!BL) relay Which lock• 
to oaa (Ir•l)o Th-' (fBL) r•l8" operated, oormeote thtl 152 tne inter
rupter through the (B'l'P} aro ot th• (fll.) ewUah to the ('lBL) magnet, 
caualng it to operat.• an.4 releaae in aeq11eac1 wUh 'h• Interrupter. The 
operation am releaae of the magnet, JllCft'ee the bru1h u1emb}¥ ot the 
(f!L) switch to terminal S or 4 aa determlneci bJ the wiring uaeclo When 
the bruab a111embl.J ot tbe switch baa •tapped to the thirci or fourth ter
minal, the (TBL) lamp light• ana tbe (!lL) register operate•• 'l'h• c1r
ou1 t remain• in thla po11tion until the operation of the (TA) keJ wbioh 
performs the aame :f'unction aa cle1orlbecl ln the tint of the paragraph 
Mo When no trouble la encountered, the o1rou1t la opened through c• 
(•-1) ln poeition 18 ot the (R•l) ewltcb• releaaing the (T!L) r•l8"o !he 
(!BL) r•l&J' releaaed. 1tepa tba aeleotor to the next normal terminal. 

&6, up or QIOL& ·fBOl Df 

ft.Ill the muter con:neotor baa •t•neel troa terminal 21 to nonal, 
the (811) aDl (BC .. l} relqa operate in eerie1 al14 function aa cleeoribe4 
'11ldal" paragraph !lo When th• ••oon4 07011 of routine te•t l• 4ea11'14, 
th• (EC) a,- b •rated, relea1lng th• (BO} nlq •bloll in tva re
leuea the (BC•l) rel&J ad. (811) re1.,-. The (EC•l) relq :relaaeea tb• 
(ft) relq, allowing tlae (R•l) ewUoh to ad•aao• to poaUlo• 2, 1tart• 
lng the aeooncl c7ole of routine teat. 

I?• OOmoJ, .tlJU!CE (CA) Pf 

It trouble clevelopa tn the teat clroult or in the 41atr1ct aeleo,or 
clrcult und.er $e•t attar position ! ot tba '••t 8'1toh9 the tble alarm 
ligtit1 u deaoi"lbed. Ull4er "filling reatve•"• If attar the (U) •r 1.a 
operatecl. the c1rault.4oea not continue'° hnoUoa, the (CA) ltq la 
operated. The O'P•ratloll ot the (C.A.} Jai7 operate• $lae (DI) relq, 84• 
Y&Aoea the (B•l) ewUioh to poaltion 18 opeu the olrouit tor advancing 
the (B•l) ••Uob out of poa1t1on l am open• the cll'ouU tor operatlms 
(Lr) -.-t. T'he (DJ) relq operated, llgbt1 the (LP) lap aD4 operate• 
the (DB-1) aDll (ft) relqe. The (DJ•l) relq. open.tecl. rel•••• tH 
(:n) -nlq. 'lh• (D) relq, operateci, opena the (!), (:I), aad (S) lead• 

---------- ·--- -
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re1 ... 111c th• 41etr1ot aD4 •tart olrcuit. !he (B•l) nitcb •ill 84-
YUO• to poaltlon 1 if· the trouble ooourrecl in the firat rnolut1on 
am a•it• the releu• ot the (O.&.} D7• Otherwise the (R•l) awitoh 
realna ln po•1t1on 18 ••11 th• releue ot th• (CA) DJ•• Wba the 
(OA) lm7 11 nl ... ecl the routine teating proo••4• in the uaul mamier. 

ae. '91TAH.B um 
($2-.&. 'l••t Set)• Wh•n trouble ocoura before poaUton 6 ot a 

. tint r••olut1oa of the teat nitol'l, 1t· 1• due to lack ot 8JDOhromm 
b•'•• the (JIA.) am (D) ma1ter conuotora, or the (GA) u4 (GB) group 
oomaeoton. Trouble of thia aort oamaot 'be corrected. 'b7 t)).e operation 
ot tbe (C.&.} Jre7• ft• portable lteV 1• luertad. in th• Jack aaaool&te4 
•Uh the comMotor ewltoh Whioh la out of •JJ&Chronla. fhe operatloa 
of the whit• button eteps the (.&.) aeleotor, ta operattoa ot the reel 
button step• the (B) ••leotor. !he proper ~uttoa la operatecl aD4 the 
.. iectora are ateppe4 into phaae with OJl8 aaoth•r• Tb• portable lce7 
la · U•n •1 th41'&• fr• the Jaok a1•oclatM. wt th the coJmeotor awt \6 
•Bl the te1t ooDtlmaea lD the 111ual manner. 

Ho D.O R.QUl S_BL!OfORS 011 AJIAL 

Should. two group nttabe• atep oft norml or get off D.ON&l at the 
-· t1M, batte17 tbroup tbl 600 oim realetaaoe la parallel uaoolatecl 
•Uh each grovp ooneotor,. operat•• the (GOI') relq. ft• (GO•) nlar 
cloea aot operate iD 1erl•• with one 600 om realataaoeo !he (GOS) nl~ 
operatecl.1 ·118ht• tile (GO•) 18111>, all4 operate a the ( O<m-1) relq. fte 
(OOB-1) nl.ar operatecl• (a) looa, (lt) a4Taaoea the (B•ll nltoh to 
po1U1on 11 (o) pNTeata the nltcii fl'o• a4Tanolng out ot poaUlon 11 
(d.) nleaae1 the (GO•) relq an4 light• tbe (GO•) lap. to oontlmia 
the teat, the (U') -~ 11 operatecl, nato:rlng th• ~pparat11e to normal. 
If lt la not desired. to repeat the routine teat 11p to the point where 
trouble wa1 •DOQunterl4, the.a'QIBber of the flr1t 4t1trtot olroutt 1• 
4la1K With the (PO) bf operate4.., ft•n the 11n• tlml•r oomaeotor atepa 
to , .. proper tel'llinal1, th• ctreult prooee41 to teat the 4latr1ot •• 
4eaor1becl "IUl4•r "l'&nloul&I' Cirouit"• WUb the releue of tb• (PC) 
lmJt th• teat ooatlnu.e• to tanotlon &Dtl. teat th• remaining d.latrlot ••· 
leotora on a routine te1t ~••1•• · 

•o. PJW•· gnat• op-ran 

The 4.1atr1ot oiro111t 11 teatM. tor a ao oharp oall 'b7 opentlac 
tbe (JCJI) Jtq. fh• c1ro11lt taaotlou th• ••• u u•orlbecl tor ol&arpd. 
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o&ll• with the following exoepttoneo When the (B-1) 8Witoh enter• 
poeltlon 14 of the aeoond revolution tbe (O) rela, operate• (••• para
graph 22) in tva operatlng·the (BB) aad (BB•l) relqa thro'agh th• 
(FOB) ke7 operate4. ~h• (BB-1) relq operated bolds the (R•l) aw1tob 
in position 14 101119r than ~or a charge4 o&ll Ulld.er control of th• (W) 
and (Z) r•l8¥•o The (O} rel&¥ operated operate• the (1) r•l&7• fh• 
{I) relay, operated., operate• the (W) relq under control of th• (I.) 
interrqter. When ti. interrupter ooatacta break, the (Z) relq oper• 
&tea. Th• ne~ olo1ure ot the interrupter r•l••••• tbe ('I) r•l&¥ la 
turn operating the (BO) relltf'o When the lnterra:pter oontact1 'break the 
(Z) rel&)' releaae1. 'lh• next cloaure &Di break ot the lnterrapter oper
atea the (W) au (ZJ Nl8"•• fha (SO) relq now operate• 11114•r control 
ot tbe (I) interrupter. With th• (I), (RO) au4 (SO) r•l&7• opel"ate4 
the (R-1) nitoh la &4Taucecl to poaltlon 15, when interrupter contact• 
are cloa•4• The {SO) rela7 operated a4Yancea the switch to poaltion 16. 
aD4 (P'OUlld. on cam (Y•l} ad.Tanca1 it to position l'l. During the tlu 
the (R-1) twitch 1• held in po11t1on 141 the (Bb) r•l&7 operated., oper
atea the (DR) relq, hold.a the (CS) rela.1 operated and coDDacta batte17 
throl:lgtl 1000 ohlu naletance to (B•8) lead.o Th• (lll) relq opel"ated 
tranater1 the (1'-3) lead from direct ground. to interrupted gro1Uld. thu1 
teating the (CS) r•l&f' in tbe ~1atricto The (CS) relq in the 4iatr1o\ 
tollcnra the pul1e1 ot the interrupter (it it le properl1 adJuatecl) anll 
the time interval la not 1uttlciant to chal"ge the oallo Th• (:DR) re• 
lq, operated., slao tranatera the (MZ) lea.4 from the (R) r•l&¥ to the 
(Ill) rel&J'o When the (R•l) aw1tch leaT•• poa1tion 15 tb• (~) aDl (R) 
laada are opane4 releaaiag tbe di1trict o1rou1to When the 41atrlct cir• 
cult return• to normal ground. ia HmOYe4 :trom the (DB) lead. releasing 
the (DR) ralqo The (llR) relq releued., a4Tancea the (R•l) n1t0h to 
position 180 'l'be (O) rellll' releaaea aa tbe ••itch aclTanoe1 from poat
tlon 17, in turn releaatng the (Bl), (BB•l) &l1<i (Z) and. (Tl) relare, lf 
operated.. 

41• JU§E QlWlGI 

Should the (CS) rel117 in th• 41atr1ot tall to releaee, the o&ll 
will be oharge4 an4 oonaequeatl.7 th• 4latr1at will atop ln the ....... 
regiater poa1t1on ancl reglater the cal.le U:ad.er auob con41tlo•• the 
(U) relq opeJ"atea 1n poa1t1on lT oTer the (llZ) l•acle Th• (JIX) relq, 
operateti.0 operates the (JOB) rel~· Wben batte17 la remoYe4 from tbe 
(llZ) lead d.ue to the d.latrtct adY&nolng the (Ill) relq, rel••••• allow
ing tbe (IOB-1) relq to operate aad lock in eerl•• •Uh tb• (JOB) re• 
lQo Th• (lOB) relqa oPerated., open the airoult tor M.•anolng tbe 
(:R•l) awUoh fl'om poait ion 1 T, light. t.lle (JOB) l&11P alll operate tlae 
('.VB) am (DB•l) r•l9¥•• fh• (DB-1) relq rel ... •• the (JR), and. (JBJ 
rel~•· Tb• (9) o,ena the ('1'), (R). am. (S} lea4a releaalns the aaao
ciatea line. 'lh• t••t awltoh realu ln po11tlon 17 aa a t:rouble coa
dition. 
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420 !AIJJX BOUllD ftO-PilTY 

During the third reTolution (••• par&grapha 26 and 21) with the 
(JOB) keT operated, a teat is made to 4eterm1ne Whether tbe two•party 
41atrlot recognise a talae groUDll on the tip aide &u4 preTent the 
41atrlo' charging a call on either regieter. When the teat switch 
arr1Tel la poaitlon 11 an4 the (PT) rela, ls conneote4 to th• t1p 
whloh c&uaea the 41atr1ct circuit in. the dlatriot selector teat clr
cult to be atepped for charging oTer the (X-2) lead. •. 1'he dlatrlot 
l• he14 tor a autfioleut time to aet up a charge ooD41t1on and w'h•n 
the teat awltob arrl••• in poeltlon 11, the diatrtot circuit under 
teat •111 be ln poaltloa 16 an4 the (PT) r•l.8¥ la aaatn operated 
OTer th• tip which should cause the (?) rela, in the dlatrict circuit 
to operate. The (T). r•l&7 in the dl1trtct oircult wouJ.4 oauae th• 
opel"&Uoa ot the (1) relar, pre•eutlng the par,7 selector t'rom at•P
p111g 11D'11 the rela, 11 release~. 'l.'he teat and 41atr1ot clrouit1 are 
held until the (PG) and. (IG•l) rellli• operate. The (l?lT) relq oper
ates in politlo11 14 ot the thlrci revolution ot the (1-1) awltoh under 
control ot the (OJ r•la¥• 'rh•ae relqa are held. operated. until the 
awitob lea••• poaltion 17. When the (PT) rel&¥ operates in position 
17, the (JG) anti (i'G-1) relqa operateci under control of the (C) iD'l" 
tempter. The (PG) relq loclt8 under oontl"ol ot the (IM) rela7 ·&ll<l 
the (ft-1) reltq locu to oam (H•l)o The (1G-l) relq, operatecl, 
opeua the (~) lead to the (PT) relq, releasing lt aDl the ('rl and 
(I) rel.,• la the 41atrict, and ahort-c1rcu1ta the (IITJ rela;r releaa-
1ng it. The part7 teat switch ln the diatrlot now ad.Yanoaa an4 aanda 
out regi•ter current oyer the (K•2) lead, operatl11g the (B) ralq and. 
mOYlDC the teat switch in the regular mamier. When the (lft) .relq 
la operated, 1 t conneota the (Kl) relq to the (Jl•2.) lea4 and. alao 
cloaea a circuit from the (Ja) armiature to tbe (FOB) relq. Shoulil 
the 41atriot not recognize the tal•• groun4 and. reg11ter a call OYer 
the (K-2} l•ad.1 th• (Kl.) relq operateao Th• (llX) relq, operated., 
operate• tbe (IOB) relay1 which funotlun aa lieaoribecl ln paragraph 4il. 
Ia the oaae tbat the 41•tr1ct UJld.er teat 4oea not reoognls• the ta11e 
ground. on the t1p aid.a ot ihe clroult tu position 11, &llCl tall• to · ••t the· d.ietrtot t>r chargtnc OTer the (Jl-2} l•a4• and tor the '8ml 
re .. on 414 aot recognise it for reteet, the charging ourrent la aent 
out ner the (JIZ) lea4. file (llZ) lea.cl being open at the (111•5) rel19, 
no relq la operated., thu1 the teat nitch la atopped in po1ltlon 17. 

41. COI! DIS!ltl OT 

On coin 411triot, the current to th• (OS) rel81' 1n the 411triat 
la 1Aterrqpt9Cl in the a8118 manner aa for the meeaage reg11ter 41at.rlci, 
but ln thi• caae, the (CB) relq 1• a44e4 to operate on. making coin 
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return teat and moYee the teet aw1toh out of poaition 17 in th• ua'G&l 
-.nner When \be (CS) relq 41atr1ot baa tmictione4 properl1'o Th• (OI') 
aDll (OB) relqa a.re cozmectacl in mltlple When the (PCB} DJ 1• oper
ated9 and ahoulcl tb• (OS) relq etlcJt, the oharp relq1 in the d.latrlot 
operate, oaualng the aesler to ••n4 poalU•• coin current which opel'
atea th• (01') relq in turn causing the (rcB) u4 (FOH-l) relq• to 
ope:rate. 'lh• (JCB•l) relq operatecl1 pertorma the eame flmction as de
acrlbe4 tn the p&l'&IJ"&ph 41. 

m; PA.R'.UOyu:B DISDUO'f 

To teat a particular district, the (PO) an4 (ST) 11te7• are operated 
in the order :n.ameclo Tb• (ST) ke¥ operate4 &liY&'Aa.a the (R•ll aw1toh to 
poei Uon 2. Th• (PO) ltey, operated• (a) opetta tbe regular ciroui ta tor 
advancing the (R-l} ewitoh out ot poa1t1Qn·2, s, 4 an4 6 and tor oper
ating the selector 1111gA9t1, (b) prov14ee a cirouit tor operating the 
aelector magnets under control of the d.ial. (c) operate• the (PUL) and. 
(PLISJ r~l~• and etepa the claae ••lector awitcb in uniaon With (LP} 
•elector. In poaition 2 th• (Sill rela;r operate• an4 the ~1&1 1• oper
ated. Th• operation ot the dial releaaea aJld. reoperatea the (POL) re
la_y which in turn operate• and. releaaea the maeter selector magnet thua 
atepping the •elector aroumi to the deelred. terminal. The (STP) ke7 ia 
now operated. ope:raU:ag the (SS) r•l8ift When tb•(STP) DJ 1• releaeed. 
the (SS•l) relq opvat•• and lock• in eerie• wUb the (SS) relq. fte 
(SS•l) relq operateci, adTanoea the (11-ll awitob to po1Uio11 a. A• 
the (R•l} awitoh leaTea poeitlon 2 th• (SS) r•llll'• relaa••• The (PLFSJ 
r•l&7 ope.zoate4 oloae1 a oircuit tor operatlag the (SG) or (SLI) rel~• 
1n poaitiona s, t and 5 ot the (B•l) .. ltob &Di al.BO open• tbe oper
ating clrouu·tor the (SJ.ft) relq. !he (SGl r•lq• correspomlng to 
the selected. maeter ••l•otor '•rmlnal, operatea ln position 3o 'lb• 
sroup ••leotor l• ateppe4 io the deelred ll'OllP ~7 the operation of th9 
d.lal allfl (lt•l} nitoh 1• aclYuicecl to poaltto11 4 la7 the operation of th• 
(STP) k•J'• In poeition 4th• (Lf) aeleotor 1•a4Tance4 one atep tor 
olaH eettlnso Th• (817) DJ" 1• apln operated., a4•anoing th• (R-1) 
awitch to position Se In position 69 the (I.r) aeleotor 11 •teppecl 
aroUIMl to th• 4••1re4 41•.,.iot b7 the operation of th• 41&lo At the 
aama Ume tu (8TBP CL) ••l•otor 1• etepped. aroUIJll·eo tb&t it will nep 
la •tep with the partlolllal' (LP) .. l•~t.ore the (B•l) awUob la a4Yanoecl 
te poaltlon 6 la7 the operatlOll ot the (STP) ke7• Othe:rwiae the clroult 
tanotiou in th• uaul auer·ae haa baa 4eaorlbecl. If lt 1• clealrecl 
to coat.tnue the routine teet from thta i-rt101llar .ctrouit on t!MI (PC) 
n7 (after the (Jt•l) awltob lea••• poaitlon 5) 1• returud to normal 
otherw1•• the olroult ret.111"1l8 to poaJtlon 18 &114 await• the teatman. 
When a •par• terminal 1• ••leotecl.1 th• (B•l) awUoh ~ be returmct. to 
po•Ulon 18 b7 the operat1oa ot tJae (CA) •• 
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-'!5·· REPW KEY (RIP) rmn !r,Pf 

When it i• dealre4 to repeat the teat upoa a oertain dietriot ee~ 
leotor oircuit, one of the repeat k•7• ie operate4 depen41ng upon wbioh 
revolution it 1• desired to repeat the teato The operation ot th• "REP" 
Pirat T••t" uy, (a) opena the o1rou1t through the (ll-31 nltah1 pre
T•ntlng the cl••• o1rou1t trom ad.vanolng to next poelt1011, (b) opena 
the oirouit through the ttepp1mg 1'19.SD•t ot the line fillder connector. 
preTeating the line tinder bruah, from atepp1ng to the next terminal, 
(o) opene tb9 oircuit for atepplug the olase eeleotor, (4} clo••• otr
cu1ta for aclTanolng the (R•l) dltoh from position~ 16 an.cl 18, an4 (•) 
open• the oiroui* thro1Jgh ·the {CT) rela1 prev•ntlng 1ta reoperatioa on 
the repeat teat. Otherwise the circuit tuuct1ona ln the ua'U&l manner 
t••ting the c1rou1' repeated.17 aa 4eacr1be4 tor *h• firat reTolution 
ot ~· (B•l) switch. 

46. REPMI DY SECQID 'lEST 

'l'h• operation ot the ":REP" secon4 feat" key, (a) preTents th• 
atepp1ng magnet aasoc1ate4 with the line timier coDneotor troa oper
ating U4 moT1118 the 'bruah aaaeabq ot thia connector to the uext ter
minal •• 1n the second r.Tolutlon of a regular teat, (b) olo••• a o1r
ou1t tor aclTaAolng the (R-1) awltoh from poaitlon 18 &llcl (c) pr•••nta 
the (B•3) awltoh trom adTancing by opening the operating olrouU of 
th• (Sll•ll rela,Jo Ground on th• (ST) DJ' adTanoea th• IWH.oh to poai
tlon 2 from which point the repeat teat of th• aecon4 r1Tolution la 
pertorae4 in a manner •1milar to the regulsr teat ln the 1econd re•o
lut lon. The teat circuit oontllUlea to repeat the teat until the ke7 
b releaa•d.• 

'lh• operation ot the "HIP" Third Teat" a1. (a) close• a c1rou1t 
to adTanoe the (B•l) awUoh from position 18, (b) oP•n• the circuit 
throuab the etepping la&fPl•t aaaao1ate4 with the line tinder connector, 
preTentlnc 1ta operation anci (c) preYenta the (R....S) •witch b-oa b•1DC 
ad.Tanoed bf opemng the operating c1l'Ou1t of the (SB-1) rel&To tM 
third revolution '••t 1• repeated. 111 the uaual -.nner. When t'h9 oper
ated (REP) 1r.e7 1a releae•4 the olrcult cont1nuea making rout1:n9 t••'•• 

4.&o s;op 4UTOMA.!'IQ pi: 

!h• release ot the (ST) 1al7 a4Yanc•• the (B-1) 1W1tch to normal, 
•'eppllag th• automatic \eat ot th• 4latr1cn c1rc1l1t &Ad. preTent1 the 
(ll•l) awltob from ad.Tanolng out of poaltlon lo If it 1• dea1re4 to 
reator• th• teat oirouit to .Ol'll&l atter the releaae of the (ST) 11:87, 
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the (RI! lceJ 1• operate4o When a particular circuit teat ie being 
made to atop tb• teat, th~ (ST) an~ (PC) k•J• are released, and the 
(Rlf) 1Ce1 operatecle 

490 fASS BUSY (PB) DY 

\\'hen it 1• 4e1l.N4 to paea 'bf all bua1 dlatrict. tbe (PB) a7 1• 
operatecl. 1lh-e teat clrcult 97 alao be relea1e4 when held b7 a bua7 
cUetriot "b7 the operatloa of the (PB) lim7• When tlle (LI} eelector 
atepa to te1"11l111&l• connected. to a b11a1 tU.atrict the (DB} relate oper
ate (•M paragraph ll)• 'l'h• (DB), (DB-11 and. (TR) relqa operated., 
look 11hen the (PB) a)· h operated., until the (R-1) nltob aclTanees 
from poe1t1on 1'1. With the (.DB) rel~• aaci. the (PB) ke,- operated. 9 (a) 
tbe (~St) regieter operate• reg1ater1ng the lmlllber ut bu91 41atriete 
pa.1sed., ('b) ad.Ta.no•• tile (B-1) awnoh to poa1t1011 18 an<i (c) 111 poai
tion 18 aclvence1 the (L.P) 1elector one terminal aa d.eacribed. in para
graph 24, tbe (ft) rela, being releaaecL b7 the operation ot the (DB•l) 
rela7, and. the (R-Z) awltob remains in the 2, 5 or 8 potition. ae the 
oaee 11&1' beo The-(R-1} awito.h 1• ad•ance~ to poaition l ae deaoribed. 
1u paragraph 24 aad tb• circuit teat1 another dietriot. Should th• 
d.iatrict uncle!' teat be allotted. and made buy b7 a calling eubaoriber 
between the 1st and 2.n4 or 2nd. ancl !rel reYolutiona ot the (R•l) ewitoh, 
the (DB) rela,a are operated. in. poaitlon 6 of the· (R-1) Pltoh. Th• 
(DI) relq1 and. tu (PS) lteJ operated9 perform the tunotione aa Ju•t 
cleacribM and. also .operate the (Slt-1) rel.,.. Th• olrouit then tunctlona 
aa d.eacrlbecl 121 paragraph 240 Should the line find.er over atep, or tail 
to 1tart, or aoul4 ~· diatrio\ aau a talae charge, tbe (OS)• (l'Lf), 
or (J'CH) relqa fmlct1on operating the (DB), (l>B-1) am ('lR) rel&J•o Th• 
{Ia}. (l>B-1) am (ft) rel.a,• ()})er&ted look 1111til the awltoh ad.Yance• to 
,oaltioa l8e The (DJ-1) relar aclTancea the (ll•l) ewitch to pe>eitlon 
18. '!hi• clreGlt then flmctiona aa baa Juat been deaortbed. adT&llOing 
the (Lr) ••1•.otor to teat another d.11tr1ot cUaregarcl!ng 8111' ot tbe 
trouble ooml•lon, OYaJ' atepping 01" failure to etart ot the line t1n4er, 
or a fal•• obarp b7 the cllatrlcto When the (OS) relqa are operate4, 
tbe1 are releaee4 u the (11-1) nitch lea••• poa1t1on '• When the (E3) 
or {l'OH) relqe are opera.tecl, they releaae aa 1oon aa tbe (DB) relaya 
opeHteo !h• repeat lre7a ahould. not \e operate4 while the (PB) ke7 18 
operated.. 

&o. HS1' o• SUJ?l!!lSORf l?EUYS Q WIRI:m 

With the (B•ll ••itch in poaltion 12 ot thC nr1t rnolution, the 
circuit tunctlona ae 4eaorlbe4 in paragraph 19 wtth the following ez
ception. !he (Stc-1) relq operated.9 operate• th• (Slt-2) rel&¥ imteacl 
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ot adTaneing the (B•l) awHah to poaldon 130 The (SX-2) relay, opel"
ate49 advances the {R•l} awitob to poaitlon l3o In position 15 the 
(SX) • {SK•l) and. (SK•2) rel&7•t operate and locko The {SK-li relq 
operate4 removes the ebort circuit from a.roamt the (S), (U), (V}~ (W), 
(X) a114 (Z) reaistanoea, ihua 1ncreaa1~ tbe re1i1tance acrose the 
(T) and. (B) 1•&4• ao a1 to release tee aupervieor1 (DC) rela1 in :re 
diatrlct ctrcui'o Th• (SI•2) rel&,y,operat•Q• replace• the (Z) rea!at
ance b7 the (REL-l) rela7. There 1• an 1nte:rTal of time beiween th• 
operation ot the (SK-l} amd {SK .. 2} relays so that the 1nuct1•• surge 
from the repeat coils in the d.iltrict will be &baorbed. be tore 'h• (REL-1} 
rel&J" operate• when tbe 41atriot releaaea the teat line. Otberwiae, 
th• o1rou1t ~'lona aa deaoribed 1n ~&ragraph ?.Oo 

DG1 AofoHo 
'7-8-24. 

.t.PP'Do HoLellOfJIES 
E.R.o • 
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'thi• .A.ppemu. pNp&nd. IJ'oa 1eaue 26 of f ... 66145'1 e. 

lllf.KOD 01 O~U)f 
lloutlae Teat of 8ubaori'ber•a Di•triot Selector• - Line ~ind.er fJ'Je - Au~omat1c 
aoutlae Seleotor !'eat 1r ... - P8Del Machine Swltcbing 81atem. . 

Oil pap 12 line 3 euo•l •"•• well ae the (R) :relar' o 

J.PP'D• · K.r.. W?llS t. 
E.R,.O. 
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