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Mi'DIOD OP OPERATIOB 
Su.bsori ber•' Dia'tric"i Selector• .. Line ilnle.- T;n,e .. Panel S7•t• 

.. ,1' .. , 

DEV~~OBIENT 

lo PURPOSE OF CIRCUIT 

1.1 '!hi ■ cil""Clli'li 1• 1ieaigne4 to teai all clan .. o·t aen4er ·••·leotor 
1i1P• district selector• iu a line tinder office, ·••' •• (ST) ker 
1a opera\ed on 'the test trame the teating circuit 1• a■ao_ciateclwi~ 
a dietrict ■elector 'by means- ot eertn: ot '200 tna seleo'.torao A' 

• tilia time the· teat circuit establi1hn: ibree connec'tion,,; 0111t to the 
1nd:1d4ual lead• ot the district aeiec 1tor (LJ), ·(:8)' :am1 (DBJ·ue to 
the teat line at the frame where thi• ■elector ia ·lo0&t'ed:f *cl one 
to·· the start circmi t tha 1i ia auociate4 with the a elector io be te■,t­
ecl (KZ)j (ll2), (Z), (T) • (B) and (S)o It th.l d.~•tr~, ul,Qt.oi 1.:l•. •• 
idle the test circu.it tirs1i 11.akea i1i buaJo When the &HOC1ate4 atar'O 
ci'rcui t 1• 'clear the line t:lil.d.er elnator if ca'U•- 'to b:1111\ tor-~ 

·' •• • • t'est line. : 'all• line b looatecl on the bottoa "feliftlinal' ·of ''1ne lowest 
bank on the frameo 

lo2 During 'th.e interval that ib.e eleYator 1a 'between ~e no~l :~; _:< .: 
81 tion a.nd the trip.Pins z,'.)ne 'the ■tart oirCll.i t· 11 ltloolced. to pr••ent 
an incoming call trom interterinc wi 'th the teet call., A.• \ftfm,,W' · 
the "IC" Hgment 11 paased. or the teat line is tound the ■tan cir-
cuit 'is cleared.it The d.iatricn .-inator i■ cnaed. io 'hunt tor 'ib.9;:\ 
t.esir line on the district trame or 'lircmk line to office canine ottice 

• selector to hunt for the test line· when. test line 1 ■• lo-eawd.i on oftlce 
tr6Llt.e" 

11:13· \11th the connection• thus ·eata.bliabecl teat cond.itiou: are impoaed 

.' o4 

or, tluf Tarioua el•ents or the line tinder and. diatr1e·t ••l'ector. 
ShO'\tld the el•ent• tail to meet a test imposed• the teat circuit 
will bl.co~:.-, ind.ica.Ung by means of l&IIIP and. ·au11ble aicnal• ~at: · <, 
t.r:0-.101 e na, been encoun teredo Should 'the test 1apoae4 · :r.u 1io ua-­
coYer troubl•~ the line ti.D.der diatrict elnatore are perai tted. '\o_ 
restore to:· aH1o'1'ilal posi't·iono > '' \ 

'l'he 1&111.e district ,elector and line tinder will be d1reo1ied to 
t.tie te1t line tor each test impo•ed., • wo· tea• tor- all ''1P•• of 'i.1-~ 
irict except' wo-'pa~t7, and ihree teat-a tor two-par._, Kello 4.i■ "rict■o 
i.lum '11• iwo or three teab are coapleted• testing cirC\ilt 'Will 'be 
directed to the next diatrict circq,ito • • 
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1.5 'Ihe te•ting circa.it b7 mean• ot the 200 tne selectors will ue 
d.irected. to one di1trict selector atter s.nother W1''1l all di1trfot 
selectors ha•• been tested, attar which a sisa,al will be giveu ~t 
the teat tra.me, 1nd1ca.tiils "that a complete test ha• been made on 
all unit• in the uffice associated with this test circuit~ 

106 il 1hown b7 Figures Z and. 4, thi • circuit hu been designE1 10 

~at iwo di•trict teat circuits 11&7 be eaployed in "11• on• office 
and work to '\he 1aae group 1n the d:i. strict or otrtce aulUplee 
'1')111 ii done 07 associating eam test circuit with the partic~.lar 
test line of the group. 

B7 mean• ot a particular cirC\lit 1.'eatu.re,11 ans .particular line 
tinder·and. di•trict aelector my be associated with the test cir­

cuito A. np•t teat reature ia proTided. so that a1 ~ tests can 
be made on &DJ one unit aa is desired. 

2o WOmtING LDIITS 

2ol Thie circuit 1.1 designal to operate when the central otfice bai-
ter7 Tolt&p. 11 ietween 24 and 25 tor the 24 volt battery &nd 48.5 
to 50 volts tor the 48 volt batter70 

0PEBA'l'ION 

lo PRINCIPAL FUNCTIONS 

a.01 Thia circuit will auiomatically teat all or the 11ne finder 
&Del diatrict aeleetor circuits in the office, "thereb¥ insuring 

aoraal functioning lUlder 'the worst circu.i t condi tiona in sen iceo 

s.02 Thil circuit will dial any on•~ two or thre(I! dlgi'ti cod.e (ue 
wiring at cam (.; of ( .il··l.) swi tell) ilUt. t lurn been. pNdete1·m.ir,ed bi 
flexible connectiona a.t th• die.l pu.lse ~ler,.\lence switch (R-2}~ 

So05 A teat 1• u.lie for eend.er olOS\ll'e t.hrou.gh t~ gu.ard relft.J 
in send.er o ((TC) rela1 inv .:il ved) • • 

3o04 A teat is mad.• t1J r .clo el'tJ.re through (CS) reb.7 in dist r.ic t.'" 
( (TC) rela7 involTed). 

a.oa A •oalt circ~it ia a»plied to (DC} rela1 of di1trictn (In ~010 
15 ot test cl rcui t und.ar control ot tilling rela,a. ( SK ) , ( &.-l } ar~d 
(S1'..;.2).) 

\I 
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• 1006 .m II oh& ■oat circait i ■ applied w (08) (Jolariaed.) relq 1n 
,~ ti■triot la tireotion to operate the polariaed. rel.&70 Un po•• 11 

ud.er contNl ot (PSlt). rola7) o 

,,,...._ 

\ 

1.0, !eat ot ihe nt-thrOU4!Jl poaiticm ot 'tihe 41■trict aelectoro 
(lfade in :,o■ • 1, wi. ilL (cs) rela7 la •••ii cira.1 t oYer ti!.• !1.P • 
linl to greu4o lfiainc rela,a {I) anl (llO) SllYolYN)o 

1008 Teat tor alene make n.7 ground. ~ (L) relq kck con'\aot 
la 011.,.illro11.• poai tlcm, aea teat 11.ao i■ oa ti■trict tnae. 
(feat circ.it (SL) r•l&1' laYOlYN.). 

loOt '!eat &4Yan•· ot dinrict ••t ot n.~"1lr.-a.,;tl p•Uioa. 

1.10 A.PP17 rel••• teat 'kt (DO) rel.,- ot 41■triot &11.4 cheolt for (DO) 
1'•1&1' rel••••• ( (Bel-1) rela7 opvau■ to '8 YOl u 1D line circuito 

loll !oat tor reloaao ot (CS) (polari1ed.) re1&1 ot district after 
■oako ("$tiolq" (CS) rola7 will aau■e NYelvina Di■trict Seqo 
Slritcll 1a whicJa oa■e 'tihe (JJla-S) relq will hol4 &n4 (SCS) laap will 
lipt). 

Iola Bolt 41 ■tr1ot 'bul7 4ving periOd ot test tor relea•e of {CS) 
(pol&riaK) n~q ot tinricno ( (n} ant (J'B•l) rtla,a la'folYed.)o 

loll !eat tor noraal ot dia,rict atter te■ 1io (B7 relea■e ot (JB-J) 
,c,e1&7). 

s.1, Jlake■ operate teat ot (CS) rel&7 1A diatrict (polarised rela1)0 
( (OS) r.ela7 and re■i ■tanou 1n te11i oircu11i u■e4o Tilling rela1• 
(I), (O}. (BO) u4 (SO) iDYOlYed. 1a po10 14.)o 

loll Mak•• operate t••' of (DC) rel.&70 

lol6 Jlat• ba.a7 baolc 1ie■ t and. oheoka ter n• charge• with (JC.i) k.e7 
open. ,ec1. ( ( :u J. ( Dr! J. (:oa). (Kl).. ( J'OB•l ) relq• and ( J'CH ) lamp 
iaYelftt)~ • • 

:Solf hr wc,...par1i7 circlli u •nl7, 11ai:ea a test to ■ee that ao oJa.arge 
1• M4• while a grftJMI. 1• helt • tip, with (ll'CB) ke7 opva1iedo 
( (ft), (PG), (1e-1J, (Dr~J. (JIX) rala711 inYolYe4l• 

lel8 Check again•t earl7 talN reg1a1irationo ( ()IB•?). (JIB•8)• 
(U•l), (FCJl,,.,l) re1a,a am (JICB) laap involYed.). 
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1.1, Teat tor polarl-\7 ot oela cvnnto ( (CI) am (CB) rela79 1n 
'••t oircait laTOlTN.). 

s.20 '!'eat tor pe\ential ot •••age regiater current. t (ll) aal (BX) 
nla,s inTOlTM)• 

1.21 'l'e■ t tor reg1atrat1cm en tip or ring part7. ( (Bl, (WD), (WJ>-1) 
anil (Wl)..2) rela~ inTolTd). 

s.22 4'e•t t•r tn.nk make bu7 grout throll8}l ■witch •aa• 

a.aa 'fh• teat eirC\lit 1• arrance,. to ■ elect and t••t azq line tiucler 
an4 »1■trict Selector bJ' ue ot a particular cirCllit teatureo 
( (l'C), (Sf), (S!P) ke71., Dial; (SS)• (SS-1) and. (PUL) rela,a ia-­
TOlTN.)o 

a.u !b.e '\eat oircait 1• arran&e4 to ind.1cate the poaitlen of the 
Kaaier• Gro-,, CoDDector ant Cla•• ••lecter■ 1117 aean• of laap• 
aiu are 11pte4. 11Dder control of tile (LP) l.aa.P k•7• (Th• pe.rtieu-­
lar Diatriet w which the teat circ:aU 1• conaectecl 11 indicated. 
W., the 11.N ot a. translating chart )o 

lo26 The "-•" circ,uit will in41ca"8 _. laap■ the ola■• et teat 1n 
progr•••• ( (lfa.ol ), (!'w2 1 or (~) 1&111)• inTOlYed.)o 

lo2S The teet circait 1• arranged. to diatinpiah ~•••~ na7 and. 
14.1• ••leotor• and to wait for a ■elector to lllecQM itle, at\er 
which i '\ will proceed. w1 til the te■to ( (DB J al. ( IDL) rela,a in­
TOl Yet) o 

lo2f A pu• llN.•7 ke7 1• :,roY14e4 to cauM the te■tinc o1ro•1" w 
pa■• di■trict aelecton at ~e time it ia teatinc tor ~7• 'Jhia 
paH 'bua7 ke7 will cau■e circ11.1 t ta adTance b7 the 41Ur1ct 1-..­
ing a ae,er reoordo {PB) ke7; (D►l) rel~ ·a.n4 (B.Sl) rqiner 
inYGlTM)o 

lo28 The ,eat cirC\11,_ 11111 gi•e an &lara ·wMn trnltle 1• &c10W1terw 
ed. •. .An &lam will aleo N giTen after a auiw.ltle lntenal.'ln the 
eTent ihat a •elector re•in• nay for too long an intenal whea 
the te■i circait 1• waiting to seiae ito Thia will•• wi'\ll the 
J&•• DU7 ke7 1a a aoraal poe1,1oao 

lo29 Begia'\era are proT14ed. to record. 1ihe ••riou.a oendi Uoaa that 
a teat cirC\1.1" llaa encoantere4 ant to indicate the J>ertomanc• ot 
"11e teat circui\o ( (ST)9 (CT)• (BSI) a.n4 (!EL) aetera 1DT01Te4}o 
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1.ao -e teat cirClli t 'M7 lte nw.rn.4 to aor•l at M7 • tia.e b7 the 
epll'ation et the (D) ltQ'• • 

1.11 The oir•it pro•W.•• a •control adYa.noe (CA)" tea-w.re .whicb 
wha uet witll rep•t Jce7a, peNi t1 re1toring te1t nitch to nor­
•l, or ri tbout rope& t ke7 epwa te4 will allow circu.1 t to ad Yance. 
Thia (CA) 1te7 will restore eirca.1 t at arq ti■•• 

loll !he teat circv.it ha1 a reaote contr~l 't'eature to enable test 
- to repeat te•t• troa tho line tin4or and distric~ tram• (17 
utng q-.,\ teat 1et)o 1'111 teaia.re 11 onl.7 operati'Ye wiih a (REP) 
kq eperateclo ('Dlo (BC) rela7 in teat olrcuit 11 lllocl wi'\ll tb.11 
teatvo)o 

a.A Tho test cirC1.1.it g1••• • tcmo te notit7 1endor aenitor 1t 
■ender 11 1tack durinc Um• teat circv.1 t 11 ll&kin.« ,uo ot i to 

I.M Tho teat cirmit 1ai1>lo7o■ a ■,1DCh:ronising •ch•• tor keeping 
• 'tho aaater nitche■ or ~• IJ'OQ nUcho■ in 1tepo ('!'ho ".&.• arc■ 
ot •, B 1electon are inYolYe4)o 

a.a& i'hen the lille tinder muler teat •••rstep1 tho 'te1t tenainal, 
aa (OS) laa,p will light to ind.ioate "thi1 eon41t1en. ( (OS), (OS-lJ, 
(os,..2J. (OS--1) &I.Id. (0~) rel&71 and (OS)_ laap in.YOlYed.). 

a.a, Ihm •• lino tinter 11nur 'teat tail■ to pa11 tile tr1ppinc ••n• 
1n 'tho ti■o &11•••4• tlt.o (11,J') ].up will 111,bt to ind.ioato th!• con­
ti Uono ( (ILF), (BLN), (JILF-a), (Jr~) &D4 (nM) :rela71 an4 
(EJ') l•P 1aYol •• J • . 

lol? 9l I QU oirni t 11 arranpd. to blook it tho Ual pa"11. oircai t 
eYer ~": Ind. "B" 1•4• to ••ll4or 1■ open. ( (PC J Nla7 clo• not 
operate ant hold.I to1t nitch in poao 7 wiib. ('BLJ l•P liptedo 

1.11 '!ho te1t circuit wUl cloteot a crou ot tho "Tip" and "Kim'\" 
1•4• on uq lino tinder oircv.1to (Te1t 1Witch 'blook1 1D JO■• I.ft 
•1tl (J'lt) l&aJl 11ghto4)o 

~.et !he te1t circv.it will check that 411trict will charge oa a 
cbargo call detect, tal10 charge uter all other oon41tion■ o 
( (:a)• ('l'D), ('ID-1 ) 1 (WJ>-& J • 6 ( FCB) rel&~ an4 (DCB) laap inYol Yo4) o 

,.40 Tho to■t circuit will cleteot a roYer1al et "!" • "B" 1•4 to 
ao4ero ( (LCwl) Nla7 c0Dtaot1 in1'0l1'e4)o 
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Z.41 'lh• teat cirC\li 1i will -.te rep•t te1t1 oa either ot tile tilree 
te1t10 ( (JEP-1) ke7 and. (REP) rela7 - (JD-2) or (BBP-1) te79 
inT01Te4). 

-'• CODEC'l'IlfG CIBC'OITS 

4ol Di1tr1ct Selector and Line Jinter elrcui, 

All cla1aea ot ••ml•r ■elector tne 411triot ■elector, cu be 
te1te4 'b7 "the circuit. 

4o2 Diatrict Selector !e1t Liu 

'!hi• 11 the line to which 'th• di1triot Hlecte>r 'being t•1ted. 
11 directed b7 ihe teat circuit llDAer oontrol et a 1enic. .-er. 

••• Start Circuit 

D.11 cire11it 11 conneetet to '\Ile te•t circut ■o "--t line 
tin4er eleTat•r oan be 41reote4 \o 1ihe te■t llae w11ihout in.ter­
terlng w1 tll ••nice. 

"•" L1ne·:r1n4•r Teat Line 

Thia ii the line to which the line tinder eleTa·Hr 11 41reoted.o 
'lb• 'bo1itoa 1ierainal1 on the bot-t• llanlc ot each line tin4er true 
b uaK for teating purpo•••• ,otiL ~• tel'llinala ant •• line aa4 
nt.:.ott rela7 ot 1ihi1 line 1n "the (A) n'b-group are eaplo7el a• 
llhowa on 'the 11iandArd. lhl• circa.1 t, the PJ'Oper huting con4.1 Uon 
being place4 on .the terminal· ot the traae onl7 wha a ••l••tor a 
that :traa• 11 being clirectecl to ih• tea"t U.n•• 

4.6 Send.er 

AD7 ■erTice aen4er associated. witJa a partinlar grn.p ot c11 ... 
tric1i1 •7 ,. UK the uae a, 1n nni•• to tinat "-e tiatricn 
••lecior te '\he teat lineo 

DBSCRIP'l'IOB OF OPJ&\TIOlJ 

60 APPAllTUS A:1D P'Ol'C'l'IOW 

6e01 comiector Stepper 

One ot the•• atepJS:ac ni tch•■ ia ••• tor eaca 20 or l••• u ... 
triat ■elector• that are to M teated.. lfhia nitall ••n•• w eo..,. 
nee, the inc11Ticlual l•dl (I.Jl)e (:B) u.cl (DB) tor contrelliDc ihe 
line tinur and 41atr1ct nleotor, alao th• p,.rtinlar •z• l•t 

lfhich cozmecta "118-au.rt oirciai to 

. ' 
j 
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~• 200 tn• ■elector1 wla.ich are de■ lgnatecl (<a.) and. (GB), 
■•n• to a■■oclate the te■t circuit w11ih a connector ■tepp•r• and. 
to '\he ■tart cirC11.it ot the traae )eina ■ene4. 'b7 the d.iatric'\ .... 
leotor• reached. b7 the connector ■teppero A •JDohronising arrange­
.at 1• -.plo7M to keep the■• ■teppera .in step. 

5o08 Ka■ter Stepper 

Two 200 tn• selector• de■ignate4 (:U.) and. (JIB) ••n• the _pro­
_per Ht et Bl'01LP connector• o The ••1ier ■tipper■ perlli t ih• u• 
of 20 groQ connector•• 

!.Ilia ■equenoe nitoll ■ene• to control ih• 200 17pe ■elector■ 
'\hat connect the te■t circuit to the circuit to be teateclo It 
ll&ltea tile aa7 teat &D4 aclYano.. ~• di■trici ■elector lead.a of 
'\he unit ••inc teated. U aak•• one NYolution for each te■ 1i ia­
po■ed• 

5.06 Cl&•• Sequence Switch 

Thi• aequeno• nitch control• the Yariou• te■ te 1apoee4 ~or 
"Ile Yariou■ • ola•••• ot call ■ 'tihat_teata are made tor •n each di..,. 
triot ••leotor. !he te■ tinB ot thia ■witch 1■ controllN lt7 rela7■ 
•1uatet tr• th• tirat terainal ot the connector switch•• 'bJ' aeaaa 
ot a oro■■•c•nn•ctinc ••iho4• 

6006 Prop••• Laa.Pl 

'l'h• oou.ector (lf to • 20) ll'RP ( Gil.OIi to Gl TOI) am. m&ater ,a01) 
laa.P• 11141.oate 'iA• 41■trict ■elector to which the te■t cirCSllit ia 
att&cb.e4o 

100, »uz i-, lm.PJ 

Ihm lighted. 1n41catea 1ihat the d.iatrict 1■ Da.8J'• 

a.oa :ea.,z Laaf (BI) 

Indicate• district ■elector 1■ 1'11.a7 tor ■ore than tiae allowclo 

6009 llO Line Jin4!r (Ed') 

'thia lallp i• a "rou•l• 1a■p &D4 1n4i•t•• that 'the lin.e tiDcler 
■elecier will \not pas■ the tripJinc son•• 
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5el0 'frou~l• Lamp (TBl,) 

'!'hi■ laap 1■ part o~ the alara circuit anl will light 1a aeriea 
w11ih a1acellaneoua alarao 

5.ll OYerstep !:-1RJ> (OS! 

1!11• laap lndica "-• tba. t tile line tinder ha• oTerateppe4 or 
tiaat 1ihe aleeYe ot the line tinder 1• open. 

a.12 h.1.H Return Laap ( J'R) 

Thi• laa,p when lisb,ted. indicates the tale• r•~ ot district. 

1.1a Doultl• Cbarg• 1:811f (DCB) 

lfhia 1■ a trn~le laap which light■ when a ~ouble charge 1■ 

mcoun '\ered. • 

601ft J'al•• Charp LMp (J'CB) 

'Dli■ 1■ a trouble laa,p which lighta lUlder the tollowing cOD41-
tion■ 1 

A~ tal•• charge in tir■t teat, nitcll )lock• in poso 15 

:a .. tal ■• charge in aecODd. te•t• ,etore regular charge •• block■ 
1a 17 

C.,. talae charge in secon4 teat wi~ (FOB) ke;r operated. eitller b..,. 
tore or during re£Ular charge 

J) - talN charp in '\hir4 teat ,etore regular cl:aarp 

E ... ID 'U.111'4 teat ~al•• cbarc• in regular charge »• 81:iion ot riq 
pt;r • 

-. • In third. teat with (J'CH) ke;r ope.rate4 talae ad.Yance ~ .4iatrict 

a.u; stuck (CS) rela7 ( SCS) 

Thia laap ia a trouble laap and. indicatea that the (CS) rela7 
et dietrict baa tailed to rel••••• 

fh••• laapa are teat 1Dd.1ca.\1D.« laapa and. indicate• th• particu­
lar teat in proll'•••• 
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'fhi• laa» in41oat•• the laat lll.iatric" 1io N taate4 ill •n• c70leo 

5.18 Gm.p Oft Iol'll&l ( 00B) 

'ftd• la a "re11ltl• lamp Ul4 light■ wh•• •re 'thNI one group ni 1ich 
1• •tt aoraal at the ■-- ti•• 

5elt Clu■ J.upe D. 1 PL & CC 

'BL•• l•P• an Cl-■• Indica11ing laapa aa4 inclioat• '\he clarse 
ot 41nrict un.4w te■te 

••• 8tari x., (l!l') 

If.lie -,--.uea of 11l1• u7 •"ar-.e th• auwaa1ilc test whica aon­
"bm• 1111til all clietr1ct nleet.r oirc'llii• haTe ltea teetecl.• 'lhe 
relean et •• ■tart u7 at M7 ·'1•• will rea,era ~• teat aD4 claa• 
•1 tell•• w aolll&le 

a.21 :Jal.a• caarp :tt•z (J'CH) 

'Bl• epa-atua d "1l1• D7 chugee 1ih• opeaUea •f tile ■eccmd. 
,._,. eo •• w illUoate a ~•l•• c.barp 4vinc a 'bu7 Kok coati:tion 
anl 1n tile thi.1"4 ••t to a!alate a DJ.Ht. conil,.ioa wi11l & fP"Olmd. 
• tip of lin• J•maa•U.70 

6.&2 Batva w Bol'll&l. l:!7 (Im) 

'Bl• ep_..tioa ot 1ill1• k•7• --•• 1iaa return to noJ'll&l. of 1ih• 
•tire olrfti.119 lnol11.ting cemaeo$or ■teppereo 

6-21 -.Pa■a Bu7 K!7 (P.8) 

!he op...,Uon et 11l1e te7 cau.M■ th• oemaeotor w r•o•,ai• a 
Rl7 coll411i1a &M. JI&•~ • w tile M%t 41e1irio$• 

lo&• Catrol .MlY&nN J:e7 (C.l) 

!Ilia a7 1• opera"'4 aea tile ••' oircnu t taUa to eeapl•t• 
1111 0191• he to a fnlt in .-. ciz'0111t u4er ie■to 9a• 01c-a'\ioJ1 
ani nl••• ot •• te7 ca••• "11• teat •1 ,ca to a4T&Dtle w P••i• 
i1c 18. 'fU com,.•t•r nepper ad.Yance• 'io the n•rl dinr1c,. 
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Illa 1ihe (DP) ke7 1■ eperat• ta• CGllllector aecp.ao• ari.tcll rill 
not oaaee ■tepper w 1-tep •• next Uafir1ct 111a.t rill repeat 1ihe •-

'••t• 
5.26 'l'ime Aia111 1t•z (!A) 

The opwaUea ot 'lll11 D7 C&llNI _,. nleue et 'Ule trou'N.e or 
ba17 &lam. .u loac a• tlle b7 reaeln• epen'HA. _. al&na 1• nt 
et aenico an4 the teat clrCll.it •111 Dlock lte:fen -k1na ... o1illu 
teat• uoept mu 'Ule rep•t ke7 11 •P.,..W• !Ile op--.Ua ot 
-1• ke7 will aofi interfere •1• 1ihe .-,ri1Clllar cil'Cll.it teatar•• 

6016 Bepeat Iteza (BU1) 1 (UPI) &at (BPI) 

'l'h• opera tioa of arq of ..... DJW CllllNS the '--" olraai t • 
rep•, th.at teat aa leng aa the b7 raata■ .,-raw.. 91• •--­
tie ot e1'1ler re:,at a7 in coaltlllaUe wt.a. tu (e.t.) a7 will 
caue 111.e wet o1rc1dt ••repeat•• 'hafi ia »r•--•• !IL• (DJ 
Jce7 •n H nl••• wl 1ih abne k-,s ••--.._ Nton (U) u, will 
tanc:tin. 

5o2'1 Part1oalar Circut !!l (PC) 

'!'he ep•atl• et 111.1• a7 am.a•• •• cil'Clllit la..,. a w;z­
u to 41&1 uner cm,- ..,_ CODMcter •tei»>• nl'kll•• to a. 
:,artiouar 4i■tr1ct 4ea1ZM• 

5• 28 Step J:e7 ( Sf P) 

'1'.b.11 lce7 i ■ operate4 anv 41.aliq -■ter atea,er w ■-• 
particular "91'111Ml 1a on.er • a4.YULN the -ten HQ.11.8110e •ltell 
for grou,p 4ialinc ant tile kQ' 1• opera'IN after O'tlQ ..._ ....,. 
necior dialing ~ ad.Tanco the teat NQ.UDCe Ritell tile ... aa 
atier maater dialiDco U will N necNM17 to 41&1 tnoe a -•mer 
to reaca -,re '\baa 10 fierllinal ■ 1n gr-., an4 ooDMoter Nleoten 
'betore operaUng (s-fP) kV• (PCt k.,. 1a alwq• op .. tea 1n eoa­
neotion with (S'!P) .ltqo 

5o29 Lalf Ke7 {LP) 

'fhia lce7 11 ep .. atad. • --.,1-. •• circl&1t ot all p:r•cre•• 
leap ■ which will in4icate the poait1on. of •• --••r• groq .-A 
omneeto:r nitcll.••• 

5oSO R•o w Control Jack ( C.l) 

The P'U'Po•• ot thia Jack in connection ritill tile ~A "8at ■et 
11 to aake it po11i'ble tor a -.n to .... ~ the tmioi10lli.nc ot 1ihe 
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••lector uur te1t at •• 'H•• the (RBP) te7 1• operat.._. It oo:a,. 
trela ~• (QA) fea'WN• • 

6ell D.A. Mal 

6012 

'1'1111 41&1 a11oc1ate4 wi'til (POL) rela7 ii u.1ed. w &4Tano• ta• 
200 tn• 1electon to "11• partinlar cli ■trict ••leotor d.e1i:N4• 
!h.e (PC) Mil (S!P) k•Ja &N ..... 10 011meot "hil 4.1al 10 & parii• 
nlar 411tr1·no 

(:a) Bely { 20&--.ll' J 
!hi1 rel&7 i1 u.N4 to check • the potu. Ual. of regi 1tn. tia c,u,,,., 

rento The ■eoond.ar., wbd.iag. 11 connected. ill aeriea wi'h a 1000 Oba 
re11 ■'\an.ce to 1tatte17 1a oner 1;0 giTe a -.rgin ••••en the 01ua­
tion an 117 olaa ltat\e17 (I re111tuoe ill ■eriH} ancl ihe hilbft' re-
1i1tano•• d.ue to one o:r ao:re et •••• re■inaace■ being •P•• 

6011 (BX) Rela7 (Blllft) 

!hi ■ rela7 1• oenuote4 1n parallel wi'UI the (:a) rela7 4e■oriiecl 
in alto••, :tn or4er "Mt 4eteot a 1tatter7 cro11 on "he ••••age r•ci ■ter 
lea4■ renltinc in ltlwing •• tu• ot ti■triot and. l••lne "11• (BX) 
r•lAI' loated..-1tlooltin.g ••" circv.11; 1a .P••1t1u l?o 

6.M (DT) Bely (Bill) 

!la• tuetia of 1ih1 • relq 11 w cuneot •• riag part7 ... ,.,. 
regi1ter lN.d. to ---.. (JIXl) relq at o'\ae tia• 'tit.a& wha cirn.it 
a:peot1 ••••age regi■ter CIUHD"• If (XU.) relq G)eJ'a.'MI• it will 
•»•ate 1il\e (JCRl) rela.7 8114 'block 1he teat circuit ill po11t1a 170 

!he :t'lulct ion of 11l1 • rela7 11 w cMumeo1 th• tip part7 •••ap 
ngiater 1•4 to the (Mn) relq at oiher tilu■ than the teat oii­
Rit u;peot1 ••••ap regi1ter oarren1;. If (MXl) l'elq operate■ it 
will operate tile (J'CBl) l'alq an4 'block ill• teat cirni t iJl po■1• 
tion l?o 

1.1, (SL) Rela7 (El.920) 

'Bl• t.netien of ~• rela7 1• to , test. "he tjak ulte iu7 grou4 • 
tJo• alene et '11\rict, and. tr• 1-ack cutaot of "L" rel.&7 when 
tile te1t line is on' the 411trict tram•• 
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6017 18-Mt lle■ i■-nce 1n Seri• wi 1il !'One Condenaer 

'lb.e ta.netien ot 1ih1 ■ re•inance 1a to preYent tile (PC) relar 
tr• operaUng 1U1aataril7, which will rend.er tile oYer■iiep teahre 
1nettec1iift l:>7 1Ulloclcine the (OS) allll (OSl) rela,- a't "1Le 1iiae the 
(083) nlq opvatea (ft) relqe 

6oR l ... .&11 h■i■'bnce (Z) 

~• fa.nc1iion et 1ih1 ■ n■i ■w.11.c• 1s w »reTut the (iiLl) re­
la7 tr• re-ce1T1ng th• "ind.v.ct1Ye kick" ot rQ•iiing oeil at the 
ii:lae relea•• test 1• applied.a Th• (UL) rela7 l>eillc aargiDal. 1 1• 
ao't ft'iiichet iatt tile circa.it "U.iiil after 'thie "indUetiYe ~ck 
•• Na ti■■ipatN.o 

OP.IBA.!IOI 

,. 3'.tft Bft 

·t 
I 

!he opera'\ion ot 1ille (S'f) b7 oloaes tour c11'Clli u a■ teilow■ a 

6-1 Clo••• a ciraait.aich ep.-aii•• (BY) rela7 to' ■tart the DU.■7 
'Uae alal'llo 

a.a Clo ... a 1-.4 tr• 111Nellamou tone o1rcait tiaro~ (ft)-cea-
t•••r w '\he Alf" lead. iihrnch d.1■tr1ot w ■ell4ero 

Clo•• cirollit to ad.Tan.ct te■1i eeqll&ce niter. w pe ■ttia 2 
trca grnd ~up (Cl) a7, ( "R" ~1riac} or (BC} relq, ( ~ w1r-
1nc) ■tart ke7 csentao,_ (QOll) relq, (ft) relq, (":I" wuf.DC) .or 
4treo, to ( ~" wtrinc) (:Bl) oua -to (B) aagne'to 

6.,6 Clean local circ'ILi 't w operate (ST) rela7. 

'• SHP3 JIASDR SilLmTOB 

In :,osi t1oa a '11• ( •) -. (SH) Nla7■ e,-nu tna gRJld. • cea­
b4t •t (8S1) rela7, (PLN) r•l&J' aorw.l., (BlG) rela7 uma.1• (a) relq 
aeraal ( Il) .. (J'l) -- ·•--ZJ' winUnc .r (S!'PI) relq, ( SCf P;) are 
(D.) ••leotor o•n•ot ot (JIC) relq (S'l'P) a.re (JO) ••leotei-, wlutnc et 
( ac) re1&7 to )a t"•r'J' • 

,.1 'Bl• O}lV&tiOJl ot ... (SM) nlq cl••· a o1Nll1 t tr• the ... 
t917 11hnl&&ll tile ■t•Jtine •111••• oaa-..ta •t ( al) re~, ( U1) oaa, 
con•ot of (..e&) r.iq, ••t&Gt• of (BOl} relq 9 (1'0) kQ Mlll&l 

SP7-I 
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(DK)• (BIR) .- (DII) te71, ("I" wi:riDg) or -.mv.ot• ot (DP) r..,. 
-. lq, ( ~" •1rinc f ( 0.6.) 07 aer'Ml, ( "JI" wi:rlac) er ( JrJ ) rela7, ( rtx• 
wtnac) ooaw.ot, ot (D) relq, ("B"-•iriDc) •r d.ll'ect ~• w1rinc) 
tb.zftP oeatuta .ot- (.Dl) relq aenaal (JL) relq aol'll&l.•~(CC) r•la;r 
ae...i, (JIU) :rela7 uraal, (Ql) oaa w P'•uA• !hia •aa• geu.d. 1• 
•1NN.' in panllel tr• •• (Ul) oaa •roueb ccmtaota ot (Sta) :relq, 
Jri.11&17·_..., ••00Dl.ar7 •1D41Dc• ot (S'!P) relq to -.tt•Z'J'• uu.,ecl i7 
•• • ..,.._. o1rollit "11.rou&ll .. --.e contact ot 1iep11er, coa-taot <•> rew 

- -lq, (!I) oaa w 111441• v.p a, (S!.P) rela70 

The .,..ntim- •t. "11• ••-t•:r ateppw -.pet ep-■ ooai&o'\, rao-,.. 
!:aB uut tr• (STP) rel&7 which all••• the (STP) rel&7 to open.tao 
~ratio& ot •• {HP) :relq -olo••• a crna4 oirolli t 11hr•qb (LI) 
11114. (D) .... , oe.u••~• ot (SLJ'.!) rela7 aorul., (PC) .ltq urll&l, oon­
••t ot ,ilfl:) rel.&7 J¥tmal. oo:a-..at ot (S'fP) rela7 •»•raw eukct 
et-(Dta)..:relq affll&l ~0\\811 (Bl) 01U11 • (:a) aapeto flli• o1rc1Lit 
·a41'.&pA• ta• lea, an~ io po1iticm a. '!b• o,paraticm ot iA• (SM) 
r•lq ill. P•el-i1ta a alao operate4 the (KQI) ralq wllica l.ipt11 ta• 
(Im) i.p. 

•• @IN apu,. IILBO'!O& 

la ponti• :s •. •• (a) rel.q :rel•"•• nt ~• (KOi') :relq ulu • 
..._ -. ,co.) ..,.. . .&Ill _prlllar.r • ilad.~ ot ( ••> rel.,- wai·aa ,e»••"••• 

- !Ile ( CACI) rel.,- ,e,...,'\84a ;COa.c,a kiie17 H 'ULe ( '101') laa., &D4 ihe 
(QCII) ,-1-., •. DI• u.tMq -~ •• (GOI) rel.q 11 aoaect9' ~•11411i 18 tn• 
NIIS.11-lac-.., l.._ ~- 1~, OU-.0'8: ot (Ql.O•) op•ated., (Gan) rela7 
unaai, .Wille ot (QOBJ -relq, (Bilk.,- uraal to greu4e •• (QOI') r..,. 
la,: , .... u '\ r"•'·•• ~•• ov"'1t • 1io op • .,."•. •1 ia •• crn,p ••leotor 
.fl# aoz,IIJ. n-t -•W operate U aore tlMm •• ll'~'Q ••l••"Hr 1• ott aor­
~• !Jae (SQ.1,) UIA (S!P&) relap •~a- 1a·»o•iticm Za wi1ill (SGl)n­
i., •P--H& ( W) • (l■,U) -..ut• •»en• 1A parallel to &:rOU4 • 
.... (Q.1.)-o .WUll "4• (SQ) r•1&7 operaW a aon circuit 1• oloNi tor 
.tu (Sl'Pl Nlq tu-ev.p tile iac.lt ooa.tui ot tile (QU) Ul4 (GU) •p.et■ o 
111111 -.. (GlAl u4 (alB) •--•• •»--•• •• uoin c1ra11it 1• NMTN. &D4 
tu (8!1) relq ... open.tea 84.Yanoinc •• .•itca to :,oaition. "• 

,. SUP iPI J;t!PD ·DWICNJ 

•• "1le •itch 1 •• .,. ,..1u ••••• _(SU), (STP8) ut (iSQl) rela7• 
&114 •• ( Ql.A). aa4 ( QUJ ~q .. "1.-."•- Bl• ael.eoton •1•P • ~• t1r1t 
terllinale wt• the aP'n.t -.lec,w.• •• tu-1"1 tenwaal ~• (Lil) and. 
(ns) :re1&,a ••••"• 1A _,._.. •~-. NOmd.ar, w1n«1nc •t ~• (GJ.01J 
relq ..._- ille (CO) \nae am ~• (llfSJ rela7 operate•, ii •1•atea •• 
( Bl) nla, Sa a 1••1 o1roa1 ,. !k• ( 111,11 ) r•la7 aat ( Sf Pl) :relq OJ ... "· 
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1a ••ri•, ktte17 ihreqll •• (SLll) r•la-7t (P) arc (Ql.B) ■elector, 
primary w1n41Jl& en (S'!.Pl) relq, (Jl) (11) cams, (PKG) :rela7 IIOl'll&lt 
( PLFS) relq noraal &JMl ( SSl ) , :relay aormal to l!"ou4• ~l'OUIMl • the 
caa (CU) tilrftP. tile (st.n) rela7 e:,eaffd. 1 epeaii•• '\be (LJ'l) •.­
net. Iha "11• (LJl) aagnet opa:ra•• ant •• oonv.oi■ 'break, "1le (S'!P) 
rela7 epna••• a4Y&Jloinc tile (Bl) •11Gll w pe■itlo 5o !Ile •p•aUen 
ot the (LPlJ rel,.a7 lipt■ •• a■■eci&W lall;p, if tile lup ke7 1■ eper-,. 
aff4, 1n41oa'tlng til&t the ttr•ii liue tinter o...uotor hu .._ a•• ... 
o1ate4 witil the p-91Q niiiclt. which 1• eft D.Ol'llalo .u 'Ule •1toh l•••• 
po■i'\1a 4, --• (S'!P), (STPl) ua4 (SLfl) nla,a aD4 ~ (Yl) ~•t 
releases rel••inc the (W) aagnet ri•P• 11le bl'Ull•• to tenwaal lo 

l.Oo Slft'TDG o:, CLASS ClBCUI'! .&IQ> nff LID .r.tlll.1111 SBLJlCTOa 

'ftle (CL) nlq opwa'\e■ ill poettt• 61 thNllP ..- (TI} (Jj aro 
(CI.) ■'\eppv, contact■ et (SBl) nly nol"Ul, am <•) oaa w grow.nt, 
~• .... P"nn4 tlu'o\\4iltl ta. (:B) ltrua am. •:raal tei'ld.llal of •• (:B) 
aro (T) oaaa (D) &114 (;lB) am _(LlPl) ••leoten eYer·lau• •1..•• "»", 
"O" er "l>" oeataot ot 'ta• (CL) nlq &114 winA!zl« 9t •• P"Pfl' .. ola•• 
rela7 &JIil w1n41ng of the (I) ·nla7 • u.tw17 ~- (lll!) an (CL) 
■teppero 'l'hi• cirolliii 111.11 OJ8l'ate •• preper cl&•• nla7 alllll '1:1.• (I) 
rela7 in se:rie■o 'Die operation of 'Ille (I) rela7 op.. -• "Bl" 1-... 
te the ola•• ••looter ■tepper• pnYentinB 'Ule cl&•• n.»,p ... rr. Mille 
named. w no:nul preaatvel7e Th• .,_...._ cla•• rela7 loou w 
gNan4 •• the (D) lce7J tu ola•• nla7 o,_..._, ol••• a e11'Cl11 t w 
gJ'OUD4 thrftfjl •• ltl'Nk oenuot et (DB) an1 (DU) r•l•J'II al. (111) 
and ( n) oau _... centaot• of "11• J)rOJtl' olaa• Ml,q ~T&M!nc ~ (JUS J 
■eqlle».Ce •itch te ·••Ulm 2, 6 •r ., 4epeal1Jl« ..,. wllica ol••· Nla7 
1• eperatecl. 'fh• (:D!S) rala, op--.\u 1a puaD..i ritll the (BS) ..... 
ut, -uau preT•nUnc •• (Bl) m toll tr• _.,iDa Rt of poaitt• ,a. 
vnie tu (11) n1~ 1• ••" the (D!S) relq nl•--• Aa •• (Bl) 
■-itch ent...._ po■iti• I•• (SLR) aal. (ftn) relq o,ara..i. dtlt. 
"1le (SLJ'l) rela7 e,-a"-4 &114 'tlw (J>!'8) nla7 aonaal, •• (LJ'l) ...-
.. , o,eratea thrno tile oentaota at,._ pattnlar elus relq, cle ... 
inc ,-A :tor •• (:Wl) nleoter ha ClftJII te (J>B) anl (Dll) nla19 
aeN&l, (Ql.) oea, (D'l'S) relq aorul, (QI) oaa, cea-.ot ot •-- ola■• 
nlat o,era 'N4, (ft) relq or dil'Nt "t.epenliq wpea whnllel' -r or •r 
wiring ia uet, oeJa•et ot (BC) nlq, ff (CA) ke7 t.epeattac_Qea 
whether "r or ..- wii'hlc 1• uNcl., ooauet (BIP) relq •~ (DPll, 
(llP2) t.Dl. (UPI) .k•J'8• 4•P•DlillC •P• whe-• ._. el' 'T' wlrhac !a 
uet. con-.t ot (PO) lce;r aoruJ., eentaot d (SJ.) relq, (HPl) n-
l&J' to (Vl) ... u4 o•taot• •t (SLPlj nla,- w •-' ot (LJ'l) ■e­
l•t•r• a. •• ••lNter o•taet ltnata •• (S!'P) nlq ., ..... 
a4Tanas..« tile (Bl) nlta • po ■iti• '• la po■itl• 1, i or I et 
•• <•) n1 tu (tir•t ••t) a i-. 18 11g11t. if •• i... a7 1• 

•· 
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operaw. A.I tile (Bl) mtu aA•ano•• trea po■ itioa a, tile (:Lil) -.pet 
• • 1 r•l••••, uTlnc the bnaN • terai.n&l a. Tel'llliDal■ a to 21 1D.clu1Te 

·:r,ir 1h• • BlGJ aro an poc4e4 to operate th• (RIG) :r•la7• Ia pe■iti• 
~-, .. (Sl,n). (a!P), (S!) &n4 (CL) :rela7■ nlea••· 

lle IP.ABE LID PllJE. 'SJICTBAL 

!he ■tepper iendnal■ oa "-• (Z} arc ot the l:lne :tiDur c01111ec'tor 
an conu_otecl -to lea4 "I"• lh• the (Z) bl'ILme• aake 0111.taot lfi.'Ul ta• 
■pare tendnal■, tu (SW"!) nl&l' ,,era•• and. loou to grcnm4 • oaa 

. (Jll)o Ba.• operatioa ot •• (SLft) relq operate■ tile (J>B), (Dll) ·aat 
(ft) rel.&7■ a.ioll a4Ya.noe■ •• 'M■1i .. itck to poa1t1on 1a. ~ (DB) 

. _.N>.&7 lip ta 'Uae ( ILJ') lap• ID JO ai U en 18 • the ( S'fll) a.Di ( SLJ'l J NM 
l&,a op•ate ill ••r1• w 11'~ Oil cua (Jl) aD1l the (SLJl) relqe 'lta.1 ■ 
oloN■ a paU. to operate tile (ill J •pat a:, iescri'Nd. 1a aboYe J&ra­
lZ'&P• Wll• "ll• (J.11) upet operates the (SlfP) relq operate■ a41'&D► 
1q •• te■t witch to»••• le A■ 'the nitcll l•••• po■itia 11, 1.11• 
.(Sl.Jl),. (S'l'P) ant. (SfPl) relqa nl•••• 'l'he (S!) lce7 operat-. al.• 
Y&n••· iae (Bl) Ritell t• JO■itiOJL 2. Tke (PKG) ral.&7 ·•p•ate4p ..... 
Yance•. it w po ■iU.a 6e '!Ile mxt tera1nel 1■ tlLa. te■'\ecl tor ■Jar•, 
n.a7 or 141• cendition■• 

12e SDP LOCA!IBG (l,sj SJU,EC'fOI 
•. 

With "the te■t a1toll 1a t••• 6 ut •• cla■a nitch 11:L po.■itioa 2 
. a8' 'tlle (DT&) relq ••rul •• (LS) 1eleoter 1■ 1tQpel o• peiat. 

'lb• c1ro1Lit 1• tr• srnn4 "1ln. (n) ... (DPl) kq (witlt. "• wii­
~) or (DP) rela7 (NK• wii-iq), (IC) kq urul (M'S) nlq ~real {») 
... Joa1\1cm■ 21 5 or_l. to •P•t ot (LS) ■te;ppero 

11.· 'Jost LID lil"llD 

Iha the line tlau:r u .. :r te■t 1■ n■7• grftJIA 1■ caaeote4 te 111.e 
(i,:a) l•ct.. OPll'&Ung the (J)J) nlq ... the (Bal) •!tell ad.Y&a-■ ... ,... 
■iUoa '• W111l tu (DB) relq epen.tet, 'Ut.• olrCILit ~oqll ~ (mL) 
rela7 11 opeucl, pieYentinc it■ eperaiia &D4 the MlYuo•a.t et •• (Bl) 

... _ lri to tr• ,-■S.t1oa '• . 91• .,e,Pt!ratla •t '\lle (l>J) relq al ■o o;perate■ 

. tile (tm-1) aal (!:a) rela,a u4 lip.ta tile (BLJ) lNQe fU (ft) rela.7 
oJeat• aJeu •• u,_ rinC. md. . ■1••"• l....■ e ~• (DB-1) ·r•l&J' pez-,. 
tona■ ao •••tal f'ulcticm at 1iJ11 ■ ti•• '&• -seat cirn.it r--.ina 1a po­
■i ticm a utll •• llu7 ooui '1• 1■ naoYi4 tr•· ·tll• U.ae fla4er or u­
til ._ta• ii.a• alua.o»••t••• 

14,e IJ)lil , LID FIDD • S!All! CIRCUI!l' 0Plilla.TIOB 

1h• a line tb.t•r ciraai t 1a We, grouu. 1■ aot coliuoMCl to tile 
(J>J) l•t u.t the (. DJ). rel.&7 n-.iu aol'IIAl. Th• (IDI.) rel.q e:perate■ 
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( 36 Papa• Pap 16 ) 
I■••• I ft 289511 
Jfardl 2Y 1,2, 
Jle»laci'n: all preYiou 
1••··· 

• lNt. iiMrJ' oa CUI (X,..l) 1ll ,. •• '• Th• ( IDL) relq opera tM, cmm.ect■ 
Cl'Wll4 te tile (l>B) l• ... aaklng 111Le Uatr1c1i 'ba.117, a4Yaaou the (►1·) 
■lfi'kll w poaitla 7, epvat•■ •• (~) Mier ad (O!') nlqe 9le (C!) 
relq o,vatN.p operate■ the (~) ••'l•r• Gnat tr• ille. (DB) rea,n 
aol'llltl.p 1llrcnal)l cau (GJ Uli (:,), (ft) nla7 conv.ou. (S) bl'Uk ~, the 
auter ■eleotor aA4 lead. "Stt op•at•• '\he (J.) relq ill 'Uae atan oirw 
oa.1, llhe the aw.rt olrellit ia 141•• ID tlk• tell•lnc teaoript1aa \S!), 
(ft) a.ml (LP) nt•r u tile ■tan, trip aal liD.e fillbr o1rov.1:ta re-, • ..., 
t1••17• Dt.e (J.) (S!r) relq, epvate4 opera1ie1 'the B (ft) Nlq. 9le 
:I (ST) nlq,- ... ratef. •P--•• the (C) (ST) &DI (C-1) (8'.f) NlaJ'8 ul 
oloN■ tile ring ■lt.• o~ lill• cire1d.1i opera tlllg the lLC) an4 (LCl) _·na 
1&19 at llae (L) :relapo !lie (lie·) relq •»•ate4 d.iaocma•u •• n.17 
grftJlll tr• (DB) 1--. •• llu (L) relq operat•• oparatn -• (Bl) 
(ft) nlq. !!lo ltae (L) al (BA) (BJ reh.79 op•atN. oea•t N.'t\eq 
to •• (H) leact. 'l'h• (BAJ (m) an4 (C.l) (ft) rela79 e,.rate4• oJeate 
•• (m) (ft) Nla7. '!he (DJ ('ll) relq operated. operate■ 'liae l~J 
(ft) re1q tllr.._ '\ke (C) (1ft) relq .,.,.., .... Th• (81-A) (ft)-~ 
.... tot •»wa•• "Ua• (J> J (n) nlq Ul4 •-•"• creut t. • led fS:J • 
.._ teat Olffld.l ~ t1ae (C) (ft) Nla7 OJHlft'liN.• n.• 'Ille (l,C) 
relq .,.rate4, ~ • .._.. (Z) l..._ ii caaecte4 te the (LP) leil 
epeatlac •• {LI') (Ia) rela7e 1Taa.tll1• pelnt •~•trip• ■tan, 
lln.e tia.,_. Ul4 41■tr1dt aeleoter cirnit■ hact1• a■ ~or a nplar 
call lllm'liD.c •• teat 11.a• &1111 an 141• ■aler anl. relea■inc •• trlp 
aa ■w.ri elm.it•• Ill• 'Uae (--..} (91') relq rel-■u, •• f•) (S!) 
rel.q opera•••· 'Bl• (B}/{'ft) nlaT e,eatet• rel .... ••• the (C) ..._ (0-1) 
(ft) relqs. !It.• (B)• (D) ml (S) (ft) rela,a are leu:et laler coatrel 
~ •• (.l) (S!i nlq •1• reaaia• operaufl. utll ill• (:&-1) aqane• te 
po■il1• 11 er tae (ft) relq' 8pu&Mlo Wlla 'tile '-■1i llae ant. 8A We 
...... are fOIID4 ---•r.r &1111. grnn4 are com .. '\."· t.a• rue UII. U;p 
l..a. Qva~ tile (JIC) Nlqo !!le (!C) rela7 o,-rat•• d.Taa.N "11.e 
(a-1) ar11ioll u poeiU• •• The (.C) nlq eper,t•• 1ll poaitla t· tr.. 
CJ'011!14· • tbe (DB) relq •raal. &JIil look■ llM.ft' cen\Nl •t tu (IC) aa4 
(n) •79• DI.• (BC) relq eperated.• clo ... aa operatlne elnut t'el" 
'lihe (JE-1) rela7 wha 'the aaner ni tell re'hru to noraal •• all -uata 
an --.,19'e4o ' 

la. Dft8 JOit •~ o-. LIB.I mia - ------------
111111• In ... 1,1a '• gnan4 i1 coaeoteA • tile (Z) 1-... tra •• 

nart otro'llit •peattag tile (ILP) relq ul tlle (U) i-elq la tile U.n• 
ftM.wo It 111• eperatia of 'tiae (LJ') relq tall■ te ■tan tile ,...ar1••• 
tile clrai'I r.Batl- •• tellow1• !'he tirat cleare et•• b•l'l'llrtv 

- cat.Gt■• epentea a.e (fl.N) relqo !Ile (IL:r-&l relq e,arat•• loaka 
Sa •ffl• ritll the (nJ-1) relq waioh opera.tea•••• ln'tienqter •-­
..,.. ·ltnake 'file eperatloa ot 1ill.• (EaJ-1) relq 1a an •»en"•• the 

·S 
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:aepl'..aog all preTlna 
1 ...... 

(m.M) relq 11.pu 'Ile .nu"- olonr• of 1ilt.• 1ntern,ter coa-.c'\•o !II.• 
~) rela7 opeatet, locb to gnu4 ea~• (l>'.B) :rela7, opeate• •• 
(DJ. relq ad light■ Ul• (ILJ) lap u an 1n41oa'Ucm "hat th• (LJ') rela7 
lla■ t'alled. to av.rt tile ,q,-,trb•o The opeaUen et •• (ft) nl&7 open.a 
•• ti», riag Ul4 ■l en• leacla tr• the •~t circai t, tllu■ llol41Dg the 
--··" olrni t 1n :,oai tiicm • .,. IJh• cirn.1 t Nll&inl in 'Ul.1• posi tton a• a 
~na.1-1.e oontitta lighting ~• (XLJ) laa.po It ih• eperatia of tae (LJ') 
relq eurt• tile lQ-4,r1Ye "11• (Gl) r•lq iD tll• a'\arl cirnit o,erat•• 
ant reaow•• grO'IUld. tr• ,._ (Z) 1•4- Ul.U r•oYhJ 'the ■her'i ci:rC1Lit 
trea ~• (n.-1) rela7, 6tilh •••rat•• in serie• witil tile (ILJ') relq to 
grOllD4 on the (DB) rela,ao !Ile (EJ'wtl) rela7 opera'\ecl, r•cn·••· geud. 
troa tile iawn,q»ter co.n-.ct■ preTen'\lAg the tJ'LP;-l), (WLM} an4 (nM) 
rela1W tna operating and the teat proc ... ■ o 

1,. HST J'OB. OUBSUP 01 :Lllll :FDr.11m la onw SLDO 

In pe■itlon ,, ri1i'll ~ tLG) rela19 Qen.t4Ml, when tile .i..-ater 
reach•• •• (•) ■epat, P'OUll 1• oemaeote4 ·~o ~• (:a) leacl.• opwaUna ... 
the (OS) relqo !he (OS) :relq opera'ie4~ 1D 'iurD. epva,ea the {OS-&) 
relq, •1ah pn•enta "1l• opea·U• of tb.e (Os-4} relqo De tll• line 
tlM.• rela7 Cia) relea•••• groun4 1a re••ed tra ihe (B) l•d• NaOYI,,, 

!De th• uon olrClli t tr• ta• ( c:,s.;.1 ) :relq, wh1 cb opera tea o 'fll• ( os-1) 
relq OJe ra tet, :rel••••• "11• ( os-a) rel&70 W'i th "B• wirtnc 1ille-fl1.••• 
•t •• (OW) relq 1• Yer'7 alw• ■llftioient time 1• .all•et tor \he 

JaiR ■eleo'ier w Jt.-t oyez• T teratnala &ad. tile 'tea'I n1 ~ to lie aoYel 
nfo? :,os1\1oa T 1-eton the (Oa-1) rela7 is opera'\e._o Slln.14 tile line 
fu,br oYer■tep, 'tlle tip Ul4 riz1B lea4• will net lte oom1eotet "11roup to 
tile ■mter an4 the (PC) rela7 •111 ••t N opera't•4• h•l41q 'the (ll-1) 
•i'kll 1Jl position 7 alld. "11• (0&-1) rela7 operal••• lh• ~ wiring 1• 
11M •• rel••• ot ~• ~) nl&7 will o~era'te the (OHLut (OSI-I) 
NlaJ8 it ~ (LC) relaJa ~ op_.._. with the (.PC} relq uraal law 
Uoattng 1ihat 'the line tin4er h.u ·cwe■tqpdo 'l'h• (oa-1) rel.a.7 op~ 
at•• 11.,,_u •• (Os) laap 1n41oating 111a, iiie line tm4ler .u.■ evente;ppet 
aal op rat•• 1ihe (DJ rel,qo 'l'h• {DJ rela7 OJ8Dlt tile tip~ ring anl •len• 
l~• ot 1ill• etart' c1rea.1t, holcU.ng tb• w•t circuit 1n po1itien f utU 
the. 9t1ratt.on ot 1h• ( C.&.) ke7 1lo Na-tore the oirC'lli t. to nOriulo It tile 
(qC, -~ ,uftl4 tall to o;p ante du• • an o,en sl•n• 'the (PC) rela7 
wnlt aot Qerate Ml Ute (OS) llllQ will light blocking "1le ciroait 1a 
p091tion 7 utt.1 (C•i ke7 1• epera'tedo 

lTo DULD& 01' T.BBBI DIGIIJI CODI 

lh•·lin• timer tinh the ttt■1 1ftlliu.1 &114 ••· •••r 11 ...... ._.._· 
• tile '\e■t lia• tile {PC) rel.&7 opera tee aa4 a11Taac•• n1 tea to poaltioa 
•• fl11l th• (►1) aw1'°11 1n p•itlen •• grnn4 • •• (B) relaJ8 ul'll&l 
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( . 36 18.ge•, Page 18 ) 
I••• I B! 219616 
arclt. ,r i§H 
li»iac~ all preYloua 
1a, .... 

UT&lloe■ 1ille (a-&) .. 11iCll 011.t ot ;p8B1t1• lt 1i1la (.BJ Ollll oa.rrJ1ag •• 
o-.1ne reYelu1i1oa. Aa •• t.-1) lllr11icJt. 11 a4•auSac at et JNtdtl• 
,, the Up mt rSnc et•• teat· lSae.ue cloNI. 'lilll'RIIJl·• 'Ille 181 tilll 
reaina:nce ill tile ·pu•• cirn.1 t ••• l•ta (.&.J uA (B) -'tact er-(ca) 
relq aM. oaa (B-C) to 11.ol.4 •• ■al.-. A8 1ilae IMI arltt:Jl n1ill.le•, 
-• (:m-&} c• ._... pal•• te ta ••~ -.,111t naeJa• a pealU.• 
where 1•4a f•1) ant (J) •u.t■ aaa· ("Ml pnyea~lag tU'tller -pa1 .. 
tna ••inc ••"• 'Iha tile dial Jal• HQ.--• •ltcll reaalle■ »ealU• 
1, 1/a, ... (CK-1) relq OJHth1iN a114 -- la ... 1u. 17 1/1, ._ (Cl:) 
nla7 operate■ &114 'botll r•£AJ9 look w l:1'911N. • •• (D) nlaJe ..-. 

~.11@-l 1aZ'0\1411l ... (0-1)• lfll• (c.,.l) nlq •• ..,...._ ;pnw•• 1illa ( ... I 
awi iik -,r_ •kSng _. ...... rnel11:U• .. ,u .... (lPl) IWltcill .... .... 
ft.Deed. • poa11i1a •• •• "I:" wlrS.C la u.a •• (D-T) • _.I n-
1&,a op...,,e Sn po•11i1ma 11. w ao of 1lle d.:lalillg seq-• •lt4. •• 
l•T) u4 ( .. I relq■ will leak aUl ua1i •1"4:ll l••• ... 11i1• 17• 
!he (n7J rela7 _.,_ .,._.._ Nf'on ta■t ..S.lall will at.RIIN tie »ul- • 
1i1on. fo 'Dle (IIB8J relq aut ••--~-~•~ , •• , •l~ell will .._... __ 
1ie pe■lt.1• lOo 91.e (Cl[) niai-iitnted.• 8'.YaO• 1illa··(a-1.J •ltoll 'lie 

---,ult.la•• lb.m -. (JM.) •lta laaYe■ po■ltl• a. 1ille (Cl'.) _. (Clll 
nl&p 'i-elnN, .a-.-1ac ._ '"' IIIJ11;c1l .. ,. d ,ealtla 1. ... 
■eooaA ticit d ••· tilne 41811 ..... l• ••t krlllg ae •••t. n••lw­
tla ot 1b.e (B-1) •11- e-rer l•cla (A.)..._ UII _,11 aldmtaa Q -tile 
t•J~ ._ .CiJ J.M4■• Aa •• (:a-&) •ter• ... 1,1ea 16 1.fa a._ ■wmt 
... .,.1,i'.1;1a, 1.lle (CK•lJ re1q ne,eratea, p~o~s a. .... haclllll 
u _.tqt b•Ol'l'Nt. Ull ._ (~) nl&7 ........... ad.Tea ... ta (:a-1) -.St• 
• -,-1u1a 10. Ia »••ltl• 10, •• (CK.) aA (Cl-1.J relql _ _.nleaat.- - ~--­
•• tllld. .ticit 1a ••' 4v1Dc • tb.11& nTelll1i1• er •• (Jli41 lldtu 
la:•• .... --• u &NcrlNI. fer•• .1n 8114 11111 Uclt••-- •• aidlall 
......... -• i,ents.a 11. . . . . 

-a. 111117 1111•. •- ... 4-fclu an nq111n4 • aa'lilaf'7 "1ae •al• ...... 
ua•e& wltla ·tu u,v1ot •l•t• olrGlllt .._. ••"• •• nnt 41p1 u 
-.-. S. JeaiU• I Sa •• ... ••• u '11a :tint 4Sg1~ er a 11ln• Ua:lt 
a&ee- :r;a ,-■ltl• •• P--4 • .,. 10-11. ----• a. 1--1) aid.Wl te 
pelitl• 10• !II.a (W) artt• a4•aa- te »ealtla U 'IQ' gnaat. ar..p 
.,. {J'Mll· uSN . ..- -'1rlac• llt.ia •• 4Sclt• an nti111nt. 'le aattd)' •• 
....... 'Ulq •~-•-· Sa )ledU• ..... t ...... rlltel f'ez, tu ... 
ticlt .-&•• ra .. dtla 10, 11i la ..._,......._ .,- ulllg ..- w1r1q a1. 
&N1lal•-CNJ •. ·, · 

11• IIISSA8 gll~- f!WI- GIU@ 
..... . . 

. fl- -&•-•~be 11le (BT) • (JIii). Nla,JII -.ua_-ta tile aalJ.ac ,._ 
altl- ,. 0-Nt -· , .. 1) .. , .... lata w tile ()alJ nlair• tt 
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( 36 ,... •• P ..... 11 ) 
I•n• I Bl 219616 ... 
aaru.zr, ibt . . 
a .. iacliia .ail ·•rwl-. .. 
1 ...... 

ltatMri 1• •uectN. to eithe ua:r~ l•• at--, UM after••.,_... 
ti• •t 'Ultt (llll7) or (DI) rela79• •• (IIO.) relq •ill epera'\e •»era-. 
·11tc 1ihe (10Bl) Stel.q "9 Dl.eck "1le tieat llwiWI. la pe■1Ueu 11. t. 1.7 w1t1l 
'the (JCB) lutp liptecl• Dle (DT) •r (QI) Nla7 :relea■a la pe•• 11 to 
JN»&ft •e cl:rni t tor "1:le cone•t •rpng ourr•• .._ poai Ua 17• 

ao. ns,s JOB LIIf.l CJ.OSOU 

'11tll -.. (J,,tll IW:f.Ma la P•■ltioa 1111 ••·...,_·ll&k• U.vlet ... 
.. ll'IQ Ml••·--•: 'DI• tint •• •l•ne '\erwinal• s.. -- NlNUI. 
pap &M cr ... uc1. •7th• •1--aU.Gll ot •• (GIi) Nlq. waioll .e»ua•• la 
poaltla 11. ■o ._,,_ "1:le t&S,a '\em:laal Sa -e ll'tlQ 1• . ■•lMt-1. Wltll 
-.• wiriq "1le • ■enlu 1■ hel4 \7 tile 100 GIia r••1•-.a-■ ...... ._ •. 
'Ule A &Dt. B 1-.uo Wl'lill ~ w1r1Dg "lae •11-tiea et '\Ile (QaJ n1q •­
-• oS.rRi t • '\o •• A &114 :a leau ut •.U'Ai t la ol•Nt tan '\Jae ·(-1) ... 
u&A nai■u.acu (X) aat lt) to hel4 ta• •u4• la eda- w ,1 ... aa •-­
ate '-•"-. ~• (DC) ralq •hell tile•••• 1- nl•aed.• •• 4l■uiat . 
.. 1iel'lliul l■ . oaaneo'led. '\o oau (►l )• ( Q-1) am {M )e a. tll.e .,-.. 
...... -.1 oiro-1 'I· 1• .. clo"4 tor .. vuk ••" 'be f!OJ rela1: • .._..._ !Jle 
(tc) .n1..; ............ ope&'N■ ·.tatJ ('!Cw2) Nlq •ll1a lNka Sa aerl•• 'ltl'UI 
illi.. .( tc-1) NlaJ'• ilhc ta• eeatlV a4Yano•• •• ...a "8.lldll&' Hlea:'1a •• 
(fC) ala7 rel•••• all•iDa •e (tc-1) nlq • ep.,ate·ia ierl•■ •1tl 
tile (te--1) nlqe 'Dle (TC-1) rala7 • •Jlll'&W• gnu .. -.e (8) 1 .... ~ 
tac •• ... tel'll1nal 1tu7. a• talklna ••leot1• 1 ■ e-.1.-. ... an4 
tl'Uk• elo ■ve l■ -.4• •• (!C) :relq.no:pe:n.._•• w1• tao ('!O) u& lte-1) 
NJ.a,. NQarat .... •• {B-1) .. 1,oll U.Y&nee■ '\O pe■itl• ia. -- •• 
•1• a4Y.,.... tr•poaiU.a 11. tile g:Nllll4 1i4t •• alen• iea&·•t •• 
teat ·11ae la waut•ne4 ~- •• -.ke ooa••" ~ '\he (te-1) relq w 
the ltNu: ...... , •t •• .lliOl nla,, aa4 •• (!.~). (To-1), (!'Owe) an& 
( QS) Nl&1'a Nl .. eo 

11. ... e:, pIEUC!. D •;m. !SBU" J'Oal'l'IOB. 

Witll tile •it• ill pe■lU.a 12• wllaa tile (:B) NA_.1i ot •• la...,_ 
!'Ql•t'ol.o .. •• the (Sit) nlQ •J•ra'9a &114 look■• a. 1lu (ll oeataot 
et tlM 1ateff\11t•r ---•• tJi, .(Slt•l) nlq QU&M■ aa4 J.otka.- OIi -. 
au-I aake of 'lille . (B) Nata•'• 'lihe (8ltl) rela,y open.,e■ .&D&l (Bl) RlMII 
lld.Taua to pe■1,1a 11. tile (A) oaa oarr,tng 11i • pea1U.• 14.· !be 
{SI) Nlq■ nl••· a■ -· (:a--1) nitall l•Y .. poaiUon 120:; au. b,, • 
pe■11i1• 11. •e (PSJ,'.) l'el.&7 .., ..... tr• p--. - ·-· 01..-1) - ..... 

. --. te17 • tile Ca-a) rel.,- •. 91.• (PSI.). nla1', epen.t••·• ..-.eot )&tteq, ,,. 
Md. grap.4 'lillreuell •• .(SIC) re■letau• to "-• t1p ..a riltg allH er tlaa 
1ie■t 11M 'U ep .... te "1le (QS) rel..,- 1a tile 4.iaulet oil'Oallo tile ,olu-
1■et (Cl) relq :la ._ 4.inriot oira.11i epera"N■ u4 .._,.._. -. 41a-
1irio1i • -.. •i■ Ji::lnc • :•P••••"'" po ■iU.-. ••. tile •i'kll l•~ 
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• te•ltl• u. ta• (!SKJ nlq' nl•-- aB4 la position 1-t• tile iCS) nl&J' 
Sa •••• , olroait ....... ~tu (l'SI[) 811 lB•) rela79 JlOZll&l; 
ne •• rtac·•l .. •t 1ille 41•triat ••leotor·oii'Cllit 'lilll'Ollp the aa■tft' 
-Stu• (!I) relq• Id.ill -r wiriaM aD4 aJP&i'iLhll, o ... (11-1) anl (0-1) 
e•ta•t• et 1lle (DLI nlq ( Y) Rt1a-..e (28 a1IU), oaa• (Kwl) ant (K-1) 
te Cl"ftllll• Witll K wlriJlc ..a &Jf&r&tu O&ll 01 oen-.ot• et (SD.) aal (DL) 
nta, (Y) N!li•u.a• (100 G11u] oau (n) and. (G J '° ll'ftll4• fll• (CS) 
relq epeate4•· oparatN 1ille (I) relq ner 1ih• tip e14• ot tile lin•• 
111ft •• laternpter ... taot•~ '!he l I) relq look• ·"11roup 11i• llllke c..,_ 
taet at op--.teli tlle (BO} nlq 1 •• "1ae (IT) oontut■ ot 'tile inter--· 
l'Q'NI" •k•• • Wll• "K9 wiring l• uel all4 test lin• 1■ on 'tile 41.■trlet 
hall• 1u, (SL} rel&7 1■ ...... ._.._to•• ■lNYe 1a plaae •t g:NIUll .­
•n o,_..,te t'Nlll gr...., 1illNlll9l ~• lae.k oon1act of (LJ relq ill 11 ... 
triet hton 41■1iriet ~• ni\cla ad.Taaoe■ nt ot po■itien 1,. • •• 
"P wlrla• l• •■- •• epsaU• •t (BO) relq opma •lNY•• !be o,eraw 
•1- •f ·(BO) nlq .,_. •• ■lNTe Oircult "111'9\\811 oaia (PJ alln:lnc 1ille 
41■trlot te a4•aa• tr• 1ta i •ta1t1Dg· to •»era"'or• poaitla elf.Ii re-
l••• tile (oaJ nlq la '1&• ._., eireaite Th• (OS) nlq nl••-. r ... 
1•••• -. U) n1&7. •• (IO) nlq eperate4 ant '-• (IJ relq rew 
l••el a4Ta11.-· tile (B-1) Ritell to 1ontioa 11. It e.• atnriri oiz­
nl t· lla• tail el W MYUN to tlae "tal-ktnc ·w operator• ,081'tin 9 tke 
(08)• (I) &1lil. (BO) rel&JS ta11 w •pil'&te U14 ldoolc 1llle (:a-1) nlt• h 
poai tla 14-o • 

220. ·!Jim o:r sunafJ.S>JlY BLAY .(DC) 

.u 1ili.e ••" •1 tall pu••• troa po•i U• 1, to 11, ri 111 'T' wlrlilc 
&111 • ap»81'& •• •• 20 o1la •••Inc oirni t 1• h.el4 acr••• the_ Up and 
riJic •la• ot 'Ille ••t eirn.1 ", ·wi 1ih NK• •lrinc 11114 appara tu 'the 100 
._ •oaklne oirRi'li 1• ~•14 aor••• 'tu Up and riag •in••~ iille te■t 
lb.• ■OIi.king 1ili.e •PUTi■Gl7 rel.a7 (DC>· Wi'Ul the n11ic1l la ·••11ii. 
16, 1ili.e (K), {.,.ll am. (at◄) r•l.&7• nopea'lie _._r e•trol. et in....._ 
rQtv 0011.taotai (:r) an4 (•J• 91.e opera'lii• ot ihe (SIC-1) rela7 r.,. 
•••• •• ·••n oil"ftit tr• al'ftllt •• {s), (u), (YJ. (WJ, (%}. &1111. ~--
(Z) n•lnanoe■ )riq!ac •• :bl aerie• witll 1ihe (Y) n•inaeu acr••• 
•• Up &114 rinc, lhen,_7 rel-■111.g •• aill.;pani■o17 (DC) relq 1D. ~ 
t.t••rt:ot oircaito • 'fll• (ZU,..l) re1&7 operatu •••r thi• olrcm.t u ••-
•• ._ 41.letriet ·rel-••••tae line•• 11aa1i 48 nl"8 1• nnn.•t• "'1nap 
tJa.e· liiae Nlq 'te tJa• (lt) leat &DI abanoe• 11t.e (B-1) •11icll te· po•l• 
ti• H.· •• (Z) r••1•taa• a■ •oa )7 Qwirlng 1■ oGlllleo'liel 1n eiz-
nl't ..... 'tn f.m--1t "1&7 "N )lr'OYen\ a tal.N op .. 'lilOll •1' (DL-1) 
rei:.,- .... - iH\tctlYo' nrp :tr• npeatlJlg o•ll. !ll.e {flt). (S•l) 
A1il (lllll-1) relayw rel--• •• • •• nitdl a4Tuce• w poattln. 16. Wi 'Ill 
'tile (B-1) •ttda la •o ■tt1• 111 ._ (~) •ttdl at.T&AM• 1io tile ••t 
.. •1111• t':NII crelUl4 u oaa (Jlll,tl)e Wi11l 1ille (Jl,4) •11iell 1a poai1i1• 

.. - ,., 
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21. 

~, i or I growul • oaa ( Y-1) tb.rou6b oaa ( Q-S) advano•• '\he { &-1) ni.1ic!l 
te Joaitioa lTe ,1'01Ulll n tu' (SBwa) relq normal ad.vancee the (B-1) 
•itch w •o•ition 11 w111h "It" wil'ina •1"®. awaiu rel••·• of {JB,,,.5l r ... 
lqo • ifith •• (B-4) nitab. 1n position i, 'the (SR-$) relat operate• 
throqll •• aontact• et 1ilae (Sn-2) relq, (Sll) am (Jm-1) ·rel,-711• etco 
'ftle oparation ot the (SB4) relq advance• the (B-1) nitch to_ po•ition 
1.., and. conneot• £NU4 w tile(~) relq, caueing it to cape:rat~ &Di 
lock ill ••ri .. w11ih tile (0-,.S) nla7 as the (R-1) •1'\olt. ad•ano•• troa 
poa11iion llo 

!ES'l' J'Oll Bil.JAR OP (CS) BELA.I OF DI srBIO!' 

lhen 1111a te•t •1taa nacaecl po•Uio~ 10 wi1ib. "E" w1r1n• or f w11rtl,l 
"JC" wirl:ac, 1ih.e (J'Jl) rely eperatedo Whea "I:" wiri.Dc 11 'llled.• "1:Le oper.,.. 
tim of the (ft) op•atea the (l'Bl) which operate• the (:nta). WUll (llU), 
(JU) an4 (Dir) rela71 operaW •• (JIU) rela7 opera.t••• Th• (J'Bl) 11 
Yff7 •l• 1n "l•a•illg &114 will ail ow ~ficlent time for "2l• di nrict. 
1equnc• nUeh to P&•• troa poa1 t1cm 18 1/, to 1 1/2 before relea_•lne 
..... "wUl rel••· HfO" di ■tri o1i Hq11ence •1 tell can u.Jce an uva rev► 
litt.-. A• loag a• tile (JU) rel&7 reaaiu opwate4 the teat •1~ will 
'• ltleck.t 1a 1••• 15 •r 17• '!he teat •itch woul4 not aoYe out of JO•• 
U util •• (ftl) relq hat operated.. Sh01ll4 •• (CS) Nl&7 in "Jw. 41•• 
tnot tall w relu•• •• •1•trict Nq•enc• nitclt. will rotAw util the 
(CS) i'el&7 relea•••• tilter aonal oen411i1en• the (J"ll) rela7 rel•••• 
•• tile 41.at:,,iet reac!ll" aoraal an4. will hold the diatric1i 'bu7 -...ntU 
._ rel••• Of the (ftl) rel•7• 'l!le (FB2) rela7 1• alew enoutb to a•nr• 
'the rel••· ot •• CJ'U) rel.,-. ·- .... wirtna 11 ue4 -· (DJ ret.i 
1• aot. 110. •OUCIL 11.enoe ucar enreae oon4U10111 th• teat oireai '\ will 
aot ••t tor a rotatb.g eoa41U••• aea the (ft) relq helu the te•t 
ffitcll fi bloolclll la p•itia l and. will ad.Yance to 2 ot nut retolition 
... n1ea•e4o • 

OCQD .'BS'! OJ' :OIS!BIO! CIBCUU • DPM!l'U-G COIL U 

(:DOI IDPll1'ISO~ ~t ,.,, tJSD(l ...... Wlll¥G m, Ul':!JU:ffl 

'l"i'lll the (B-1) •i~ell 1a poaiti• 2 <••c•4 ~•••ll.lti•n> -8'~ •t 
•• (SS.-1) relq tlu-9-.,tl -• oon-ct•, ot the (PLl'B),- (NU) &1111'. (M'S) • 
relq• tm-oqll •• l~) ad.i-u.o•• the nitdL to 1,••tt~• •• Dtr• mtcm,,. 
tmunion• la JOdtia 6 te 10 blolu1•• In 'iill•~ llillaer •••NZ"iltet: 
tor•• tint NYaluti .. of tAe •it~, wi'tt& the uc•ptioa ~t -• 41git 
oacle ••~•-·t• no tut lt will •t•p 'tile 41atr1ct .oireait in·• ~­
po■i"I:-~-, ·r,a pod.tin. 11• tile (la-.U) l'ffi•-.ce 11 'Itri~ ao:rou -• 
tip :!Jj~-~ ~•14hB ••. •~•• '!.be _ ( 1!0 l relq •»-.. tea d.vlnc tna 
""" ),: ·-· •Ull•r· ·- •• 4.1nr1ct 1• a4Yaaoel te a u.lkiac JO•i•H• ' ' -· ,_., ~~ '. . ' • . • t , ,, \ 
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(SJPagu•Pa.6PtU) 
I■R• ~ JT 119116 
•NP,-~, ibJ. · .. 
Repl•cl:ng alf prey{o11■ 
i■■u•• 

t.he ( 'ro) rel&T nopera tea• 'l'h• (DC) rel.,- 1a 1ille 41■trict 11 OJerate4• 
'lh• (OS)• (TC)~ ( T0-1 ) aD4 (TC-a) rel&Jw funcU.oa a• teacri W. 1a tint 
wat to ad.Yanoe •• (B-1) Ritch w po■ition 12. W1tlt. 'Ule (ll-1) •ltoll 
ill po■1t1on 12. •• (DC) r•l.aJ" ill ~• 11.i■trict ia ci•~ a ■oat Ollrrat• 
1h• (Y) re■ i ■tance l>einc 001111eoted. aoroH ~• tip and. rill&~ t.a• w■t 
lb.•• .il.•o the (CS) reb,7■ in 'be~ the 'l•■t &D4 f.i ■trict ciro111• an 
op .. a.t•• BL• (CS) 4inrlct rela7 operat .... charp• th• call• 11L• (Sit), 
(SK;..1) and ('SJC-.2) rela19 ep.-..w, ud.er oontrol ot •• (:,) ..._ (BJ oa­
tacts of 1ihe inwrra.p'\er, an4 ad.Ta.nee 'the (B-1) •1tcll to po ■ition 11, 
iihe (A) u.a a4Tance■ 1 t w peaitiOD 1-&o .A.a t.he (B-1) nito& mtera p.­
■ 1'\ion l~, ground OD CUI (I--1) eperate■ 1lle (DL) nla., whiall lom te 
srolUl4 tnro\lih OU& (r,..l), all4 reaoYe■ tu llhut al'OQA •• (XJ <•>• (Tl• 
(t1) am (SJ re■iatuu, .. g1T1Dc a rel•• ccmAitioa to ~• (l>CJ rel.,-. 
91.• U~OJ relq 1a the linriot circuit rel•"• tu• to -.e llitll real•~ 
a.no• 001111ec~ed. 1a ■er1• wi."11. tile (m:I.-lJ r.tlq l,at the ti•triot. i■ ut 
baed.ia tel7 r•l••• l»eiq hel4 '7 •• (J>) nlq 1a ta• 41.itr~t• !ae 
(CS) relq ill teat circait o, ... i .. which operate■ -• (O) tel&7 !a p .. 
e1tton 14, oonneot1ng grCMnt 1ie the (I) relq whiak op .. at .. wha ~ 
ln"-rnpter oenaot■ aakee 'Bl• oi,eraUon ot 'tlle (O) z-elq al•• •-• 
(ZJ, (s), (17), (Y). (W) &Ill a J•rtie ot -. (XJ n•ietanoe• allff1Dc 
1ih• Bllll . .-...1aor7 (DC) relq- 1a the 41.nriot to apuate ner a otm41tia 
which aialate■ 750 olm loo»• ffi• lntenal et tia• NW•a tile nl••• 
ot the (l>C) relq 1a the di■trin la po■i tin. 11 ot -. (-.1) .. 1 ~-
am 1ill• reop•atio11. in poa1,1• 1, 1a ■-a ~~ •• tinriot cirnit ~ 
11.ot rele&•ecl• d.u w tile al•• nleaN et •• (») "1q. 91• (I) relq 
low and. operate■ tile t:ao) nlq. '.lh• (.io} rela7 •»va'W lock• allll 
opera"8a -• (SOJ relq. Whc '\he (IV) emu.ct ot 1ia• interrQier Mb• 
i'\ a4Y&11.o•• tile teat •itoll • poaitia 16• flu ■ operatia 1• etteotiYe 
cml.7 it ••· (DC) or (D) relq ill cU■triot MA aot relea..._ ta1■•17· oau­
lnc the d.irir1ct to mn &D4 rel•ainc the (0) rel.,-. WA• ."I." wiz'iq 1• 
UN. '1l• (SL) rel.&7 will be nqlliret t• hal4 •••r -. ■lNYe DU7 grft114• 
nen whm (l'Cll) ke7 1• operated.. Di• (SO) rela7 •»---'-• MlYaaoea .. "1w. 
(►l) nitch te poaitia 16. Wi• ~ _nitcll ill 1••1t1• 16, creut a 
oaa (I ... l) ad.Tuo•• tile ni"ch to posUi• lTo Die ~ u4 ri.nc la op_.. 
• a■ b nitoll &d.Tano .. troa i,oaition 16, rel~•lna •• (:DC) relq la 
1ihe,d1 ■tr1ot allowlAc ihe 41■tr1ct to adY.anoe • 'Ile ... ..,.. ~eciater 
or '&la ~lleot po aUion or reum to 11.o_i•al• 

21. _(Dct· sttt>Jlttrsoat BELAY' m, Ul?IG 'ffJ(f' WWIG +o .UPW!UI 

• •• fiiill •• (Bl) •1iab • 111. »••1tlen '2 <••Mll4 l"8TQl11,tiaai) .cnu, a 
•• (SSl.) relq Ureup 'lll• ca-.u of "UL• (: Plal'S) (JMQ) --. (ma) ,n­
lqa ~ o• (B) .... TUl08■ .... 1~ to Joe1i1oa ,. 9l' •1lall tu.e­
tioaa ill Je■'itiU■ 6 'lo 10 iao1U1Te ill 6e ■-- NPP41' &8 taozi'.'-1. fff 
th• tint Ht'elutiea ot C.e ■ritu witll tile u.•;pti• tb&t tile ;cU.ait oo4e 
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( 35 Pap•• PaCe II ) 
Ian• I B! aat6ll' 
)fare.a 21, xm 
leplMLig ell pe..-lou 
1 ...... 

■eat 1■ n.c:h iiha, it will atep d,11trict ciroui'\ ta a ,_alktnc Joa111•• 
lJl pe■l tia 11 tile ( ~) relq opera t•• 1a a local oirc-1 t, Diab. •1aa 
"1l• ciroul t ot tile l8U r••1■taace ue4 ter d.ialiq ad l•T•■ ~ cll"M 
nit. ot 1b.e (Y) (X) and. (W) rea11ta.nae■ olent aoro ■■ tile U.p anl ring 
to hol4 ~• 1ent.ero !he (GS) relq cmmects groun4 to d.1■tr1ct teat line 
tel'lllnal• l an4 a to preYeni di■,ric, ••leotor tHIII •t•n!nc - '•"S••l• 
1 am a •• .... u clescrilae4 tor the fir■, ,eat~ It al■o 01m1••'• a 
grou4 to lea4 threup noru.l contaot ot (1'.i) relq aal (AJ) ·i-e•l•"8.a• 
to i1p1i •• (ft) leap 1n oa•• ~ 41■,riet pe■ to ••mal tal■el)' be 
to &11 •rl.7 wipe nt. • • 

!he ('1'0) rela7 operate• during t:rak teat it,. tile a-.ere D• •• 
d.i ■tricn ia u..-ancel to a ialkinc :poa1t1n 'the (!C) relq rMJ••'•• 
'111.e (DC ) rela7 et tile 41■,ri en 1• operate4. . ~ re1i■tane•• ( 'f • X •· 
TO oha ot W) aea arrange( to ■illlla"• a f60 aha leoJ er thr..,. I•• X • 
W) re■i ■tano•• wha. arrang• to •1•la:,e a 900 oha loo:,o !he (tel) • 
('!Cl) rela.1,9 .tanctioa a■ ·teacrUt ... in tir■t teat to a4Yuee the (JU) 
nttch to p-ositiD 120 'Jhe .(x. Y &a WJ re•i■u.n.ee ololtll"e to operate •• 
(JIC) relq .&»Plied. the 1ie■i operate current. 

• '!be (CS) relq iJI ltoi.h the te■t and clia1irict circuit are epera'\e4.e 
9Le (OS) U■1irio1i rela7 e:peratecl oau■e■ the cli■trict w ••~ tor a Gbarp 
oaUo !Ile (ll) (Sil) • '(SD} rela71 •parate D.4.er control •t the 
(!PJ-.. (ll) oontao"\■ ot 11le :laierl'llpter an4 a4Tancea '\ae (Bl) nitu te 
po■iUcm. is. !Ile (.A) caa a4.Yanoe• 11 '\o po•1Uon l.fto .U 'Ule (Bl) n.1-=a 
•t.r• p•ition us groud en ca.a (n) operates 'the (DL) rela7 wat• ••78 
operate4 lllliil tile (Bl) ■witch leaYee ;position 14,. 'lh• op .. atia of "1le 
(ma,J relq opeu 'the op .. ate circuit of 'the (])C) relqo 'BLi■ oi,.,a1e 
c1roi1t of tit.• (I>O) rela7 r8111Ain■ open tor one po ■ition ot tile (IU) •1tu 
to teet th& 1i the CD) relq rill hold. tor 'this periell ot Uuo D• the 
(Bl J Ritch a-•• in'\o posi,ion l.ft 1ihe test operate cir"i 1i ot the (DO)' 
relq 1■ reclo'•ed. throll8' th• •Jt• conu.ct of ihe (REL) reia1 &lld. (01) 
OUlo The te■t epera te cirn.1, ot 1ila.e (DC) relq r811&1na olo N4 1JI. ,..1 ... 
Uen l.ft tor a period. ot tild w ohe~ ~t "he (DC) rela7 reeperate4 &Ill 
holts th• c1.11triot troa ~·1••1nco • w111i '11.e (CS) rela7 Sa '-• te■t oir­
n1,. opeated.• an4 ihe (111) nitca 1n posi'\ien , the. (Of relq operate•• 
grollJ:14 '\hroqll (:n) oaa J081t1e loft MD ooatact ot (BBL) rela7 (JIJ) o-. 
malt• oon •o~ 'ot (OS) rela7 (Pe) NII an4 rill41D8 ot ( o) relqo '!he •»•r.,.. 
1i1on ot the (0) relq opva1•• tile (I) rela7 l&D4er oon'\rel of (J') •--
taot ot III 1ntel'l'Q1i•ra wi'th the (I) relq eperate4 •• (BO) rei.,- will 
01 .. ate u.Aet- oeatrol ot (~) ou.u.ot ot n lntenQteJt witll'. (fCII) k97 ••r­
•l or u.ur oontrel ot {W) • (Z) rela79 ep .. a1ie4 the (10) relq will o,er­
at•· l1114er ooa,rel ~ (Pl OP-.o, of III laterrQter al•• tile (IL) relq 
will op1rat~ •• ale••• ute 1'u7 ~ tNia ti,trict~ •• (SL) nlq 1• 
:taelt •JW~W 1'na li■trlc»' •l•n• ilake lu7 gre1tll4 util •• (J) ••o' . ~ . . . 
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lep aolnc ai1 pre•lou , ...... 

.. ----··-· ····---- ·-··-· -· -·•·· - - ... -··~--., 

et Sntern,ter IJ aat•• niola ad.Ya.nae, the (Bl) ni ich i• po■i ilon 16, 
preT14:La.c tu (DI) &114 (SL) relq are ■tl~l 8J)V&W4o. -- ... (Bl) 
•1iolL P•• iaio peliilen .16 a ■o&k ovreni 11 applied. ie the U>C) r..,_ 
1q prior w 1 i1 rel••• ourreat. Wh• the UU.) •1 tc!I rea.oaea po■ 1-:-
11a 16. the (SE) ($11) la ('SD)' rela,a eperaw. UAe.- control ot llfrtc 
1nt·el'riJ>•~• '!ti• •oak· cvrat l• apJlie4 waea 'lihe nltoa reacu1 po­
■1 tla 11 &al 11 replaoet 'lt7 a .-1..... current oircui t wha the ( SlC1) . 
••1&7 operate■, tat ■ :rel••• aulreni ctrcv.1, re•in• el••~ Diiil ·ta• 
(Bl) n1 ta ad.Y:ano•• n.t ot poasl·U•a 17 after aeHag,e rogt·ator er oola 
ftl'Nllt au -- app11o4. 'l'h• 8Pff&''1Gll ot -· (stea) rela7 a4T&DCO. 
•• (11) nliclt. ·te po■iiia 16 where ii 1■ a4Tanot4 io poaiUa 17 b7 
po'UA t•- ... (rt). 

260 J'LH IA.Tl 

- -- te1tu.c tlat rate tl1irici■ tile (l'li) rela.t •1•ate1 f.a poal- • 
tlea 6.ot •• tlrai reTol1&ila et the (:a-1) ffiicllo •• (1L) rela, 
-,_..tet ■eta -• (M) aitch 1a poalt1a,. •• !he (M) lilr1icm 11 
anet t• 1to11i1• I•• tile (a,.lJ •1tca 1■ ill :pol1i1oa 1, et tA• 111 
r•••l•t1•• 'Die o1ro-.1 t tanotleu a• ll&1 preT1n1l7 llN& te1or1ltlli 'IQ 
to ,.,1,1a 17 ., 'Ile (lMJ n1ica (lat 1'eY•l1&UeAJ• '-"• l.a-1) IWliQla 
S.1 UT&aON te JtOlitiea. 11 lt7 grau4 • Olla (E•l)o Aa iu_ (B-lJ nit• 
le&YH po1iU• lt, a.. (ao). (SO), (o), lDL) ui4 l1J reia,. ·r•l•••• 

2, •. .ADfUC3 '1'0 DD DilfBIC! 

!!le (U,..l) rela7 •Pe&te■ tna O'ftlll. en oaa (I•1J• w1tb the te•t 
•ltolt. Sn J••• lie !lt.e (SB-1 J relq e:,erated.t ad.Ya11oe1 til• (WJ ■w1tela 
t, :,o■tt1• 10 0&1l•lac •• (SRJ. (SB-1) (Sa-&J &Ill (SM) :relql w :r .. 
1•••• !he .(SLJ-1) &D1l (S!P..1J rel&,- ep•at• 1n pe■itlD,.11.• • w1• •• 
(IMIJ nitcll la, p111t1• l, •e (SJ.>i,l) r•la, opel"atM _a;d (wl'lik, .._. w1:r-
1N) •• (ft) r•lq aor-.1, I•• 411tr1ot >a.aT.Uf r•tv.rut t~).-rulJ, .~e 
(J.)-1) eep4t epente•• !Ile eperat1• .of. •• (:r.,..1) ....... , all•• t'lle 
(8'!1') l'elat it ., .. ate, •lllu ad.TU.NI -e (».t) ..s.•• :--. ~•liia 1 •. 
~• -. (WJ lritch &4.T ... e■' tr• po,1t1.- 11, \he (.at,J-lJ, t•TP) ul 
t.ft·p.1 J rela79 relea■e &DI. the (LJ-1) upet rel•••• 1tenta:, 'Ule (~) 
1e1Mter te Ue a.st tereill&l•• 'l'lt.e o1N111t·11 aow :reM1' ti te11t 111., 

• • :uzt 411tr1cto • 

!Ile (Jrl-1) relq epeat•• ul lolk• ta poatUea' I et •e ('B-ll .-1,•, 
•• '\Ile: (Lr) ••leo,or nit■·• teniul 1. 'Dle (D-1.) ttly !IPlf&le• : 

, attuo .. the <11-•J n1t• te •••1ti• •• •e c1ro.s.t· flulots.-. a.1 ,,- • 
,. 1orl'ae4 b. »·aragn.Jll,1 11 te 12 lulu■:1.Te a4Yuoiac'lle (:a-lf R1t• • 
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( . 36 J'&P• • Page 26 J 
I••• I ft 219616 • 
llarch 21' illl • •• 
:aei,lao&l all JnYlaa 
1 ...... 

po1i tioa l& wh•• ~• rirlag la 11.MCl •r te 1 T it .._. wirinc ia ••• 1a ta• 
2114 NTel11.t1 ... ·- "Ii• wirf.q la ..... tile (DT) relq 1• ...,,._ b 
»••• 11 waiall clo ... olralt • a4Taaoe nitca to 1,. J.t 'Ulla tiM •• 
411triat •• a4Y ... et w 'Ule nci•t•r ••at.ti• Ul4 ooaeot• u.tter, te 
1ille (JIZ) lea4 (11le eall Jaaylq )Na eh&rpt.) whidl operaiea tile (ll.) ·re­
lqe 'Dll■ atte17 1•· 0 ....... tJanq1L .tltJ'M ·fla-.O) na1-'aaeN la 
pa%'111lel S. .,_ dlllriot, it•• er wo ot •e•• reainaacea are opa 
'Ule (Ji) z-elq will Mt ........ lf tll .. e nalnan•• an ahon,..elral'M& 
•• (BX)· relq epent•• aa weU •• tile (Ji) relq. 'Die (ll) relq opea~ 
operate• 'tile (Wl)lil,l) • relq• allll la wna e•--•• -tll• (D) r•l&7• !Ile (D) 
rela7 eperat• l•*• uA the (-lt relq nl•-• •• eooa a• ta• 4latrlet 
ad.T&D.Clea 41••---tinc ·"•17 tr-. •• (JIZ) ·lea4o ... "L• Ul4 •a• wlz-.o 
illC are ue& tile reaoYal et aeuaae npner ourNnt operate• WDI relq 
nioll ad.Yaaon tile •eciune• •ltola at ot poaitl• 17 after 1ib.e 41.trlet 
N&ahea aemt.lo lh• "L" a1ll •u• wirinc an UN• the (ID2) operate■ 
"11.e ·(WJ>S) relq, whtall. a4T&MN the nitcllo !he -nak c•taot •t •• 
(DI) 1• ••• •• oolll ola••• It aa atra 1apul.1e ot ••••ace reginu 
OVND.t 1• reoe1Ye4 cl.ulna rew.ra te uraal •t 41atrlot the (Dl) rela7 
will reepente. · WUII. (WDI) relq e,erated. tile rM,aratl• of (DlJ r .. 
lq operate• (l'CBl) relq •l•olctnc teat oircait 1a pollt1a 1,. •• 
•.u• &114 •o• Wirillc·an UN the (ll-1) ftitah ii at.Taaoe4 to poa1ti-
1f tna grna., "1ua •• (BX) relq uraal ~ th• (w»-1) relq aez-
11&1 ant (D} relq• oi,en:Hllle Ill• •.u• ..._ •a- wirlag are ue& tb1• 
ll'01l:d epent•• 'Ule (DI) :relq ui• a4Yaaoe1 •• Bl nitc:Jlo Sit.GIil._ tile 
(U) Hla7 eperat•• er •n1• •• (ll) relq aot •Jen•• •• (B-lJ •ltoJl 
will 'be h•ld. b. poaitt• lf •• a Vftltlo oftd.itioa. •• "11• (Br-1) ftitell 
leaTea pedtloa 1,. •• (BO)• (soJ. to). (DL) ant (I) rela,• rel•••• 
!!le oiroui t :taaotloa• la •••1 ti• 11 •• teacrilte& all4n'•• 

at. DSSJ.a :UGISQB 'l'lrf)•-Jtilff CLASS 

Wha -•ting we.,arv •••aa- regi■ter d.l•trict•• tile (1111-2) relq 
opeate• Sa poattia 6 of •• (11-1) lllrl'lclh wi'ltt •• (UJ ••leoter N•,._ 
lnc • tendnal i.. !Ile (im-1) relq opente4 loclt• .... a4Y&110U 1ille (B-1) 
n11ch w poaition •• D.• tlae (D-aJ rela7 open.•• a• 'Ille (B---1) •1 tell 
start• en it• ....... rneluila, it •peratea the (Jmi,4) relqo 'Bl• (1111-1) 
relq operated.• pnJal"•• a oiroai t ter •».,.tine •• (JIB-4) rela7 inn_., 
ot '\he (SB-1) rei. a• ta• (:a,..lJ •ltalt. a4Tan.oea thn pe11t1a 18 ~ "11• 
aeoen4 l'ffolutlao !Ile (JIB-&) reltf't opera.tea. dYano•• the (B-1) Rl•ll 
te pontloa 1. ta \va ep.-.t1a1 ta• ,.,.., relq. •• (IIJl,4J an1 (lal-1) 
relqa, epea11e4 look to ... (..,) wi'lill ...- wiring or ~ ... (LI) wt• "1,• 
wiriJac• Otbawiae •• cireut haotl..._ u 4eaor1be4 Sa pa:racraph• 11 te 
&2 taolllaiTe aD4 21. lh• NJ,• •irinc la .._. ta. OJ9rat1• of (JIM) ~ 
lq opeate• (Jla6) ia leeal e1rnit• 91e ..... t1• et (DI) nlq •---• 
tbo }tNitioa 11 UIUd tna (1111) •• ()ma:) Nlq alloldq -· (DY), nlq 
to r811&f.a ••••...._ w 4eteot a h.lN cb&rpo 
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36 Pap•• Page &6 ) 
:■sa.e I B'l 29616 
larch~ 1111 • •• 
ieplac, all pr.Yin.a ~--·· 
50• !11111> DVOlatll'IOJI 

,!Jhe (a-1) nitca 1• reqaia w MD a th.id. reYol11.tioa ·- te■tlaa 
I »rV 41nr1ot■o !he cl&aa nitu H■zfaa i». ■econ.I t••t »•a1t1-. 
Ia peaitiua l to 16 of tile thid. nYoluU• te1ta are -4• ill a alailar 
11UU1er to ih• corre•pe41Jlc ~•1t1ona 1a •• aecoa4l reYolutioa• iaa. ua• 
Ucit o.._• lief.a• ••t 1t7 tile (B-&) •1ta 1». 'Ulia reYolutl• aa lA 'the 
preYina ••• Iha tile teat •itch ... n.aou to poaitia 11 M 1ih1• 'Ut.1ri. 
nYelu"1• it ••1"• 11ntU 'the cUatrict -.ua JlBZ't7 t••"• lffl• ti ■trict 
aeleotor oirc111 t 'beton •ting par"7 teat• oeaneou •tter7 w •• "'1» 
•14• at •• teat lin•• au. eptra U..C ~ (ft l relq ill teat ci~it • 
gl'OU4 • oaa (Jl,,,tl). '!he (PJ) relq op_..'Mtl, epaa •• .e1rnit for ...., 
n.nclns ta• (:S-1) ni-tcll fl'III poaiU• 18 aDl opera'\ .. aa4 lock• the (PJ-1) 
relqo Wi'll "B" wiring tile (P!-1) nlq o,-ra,_ed.• diaonaNU . .., ... ,. 
tb.ro1141tl 1800 ehu "8 the (TJ lead. w the 41atr1ot aa4 ..... ou it w a& , 
Yolta ll&t'-r7 ~- tile (QSJ rel&7 epeatedo WitlL "It" •lriac 1ilae :(QS) 
relq c~•t• grcnm4 thn. 2000 ... laa'Ma4 of d.inot U Toli ll&'\'Qr7e 
Whe ... .._.. reginer o,arnat 1• coDMOMd. to the te•t line 1a peait1• 
1,. -. (lt) r•l.&7 -.p.-a--.a, 1n tan oi,•aUaa tile t•>• .(Dl)• (a,..a) 
MA (Wl>I) rela7a, aa •••or1Nt 1n :paragrapll 21, wlliu ad.Tu. ... ta• •1-W.. 
te poaition 18 when tbe (J'BI) relq rel••-• Ia poai'tioa J,I •~ •• illirt 
nYOl'lltla, the (SB-1) relq •Jen.tea u4 look.8 11 MlYaAOinc the (a--1) •1tu 
~• poaUin 10 or nut aora&l poaiti•• b the (»-1) •1tdl r•"11nl• w. 
llfflUJ. all '\he (Pl'l .-. (Sll) nl.&79 rel••• la tun Nl••iac 11l• (Dl re-
• laT•o 'Bl• (..a) •itch 1n aomal• •• (LP) oonneo•r 1• &4~et -.. iitep 
..,_ 'tba (B-1) nitca 1, &d.TU1.oel "° »••1U.• 1, ia a -.miw alaUar • 
--..t 4e■or1be4 aDOY .. 

Slo CL.1$1 SELJDIJ'Oll -·----
Kach Uae 1ib.e (B-a) •Ucll. a4Yancu w paU1oa 2• 6, or•• "he c1i­

Cll1' .1• oloae4 tbroll&h tile "1ncUnc o~ •• (CLJ ateppiJac •flfP'»~ All& oaa 
• (Jr4) -. groui cm caa (y ... 1) 1- »••itia 6• ••ci•lac •• ••111•~• •• 
1ih• (B-1) •1-tca 1 ..... Jh4.U• .6, ih• (CL) upet rel-■••· -~ppiag 
•• ltrull a•••b17 ot tile ••leotor nitu to tile uxt tend.ml,. ..-i.. .. 
.-tuill1 . ... pnri•• laap alMI. U,ctL tine 1ib.e auoceaa1Ye lap• l• 2 or I 
eto. 1UlUI" oeatrol ot ibe lWIIP) k•7• !Bio lipted. .llllliP la41oat.,. niall 
Un,lol •el•ior la lMtiq tNUlle .A.I •• olua •itch--. ua•'bl7 
•"••• tr• toraiu.l--. t•mi»al:. lalQal ~ 20 wUl 11pt ilMli•:Uac •• 
prop.a■ -ot tao teat. !mt.a "-• ol&aa ••l•"or tollon tile IIG.,.._._ ot , 
•• llDo tiadar con-.c"°Z'• lb.• iAe ltl'llliL aa••~l7 ot tao ol.ae• ••1-­
tor niioll reaca• .tel'llinal a, '\he .hold.be oirrut '\hrellP tho o,-nteil 
Gla•• rela7 aD4 (I) relq ia -.--. rel••mc tho relap. .. (B-1) 
•1ua ia ream• w noraal. •1• '\he (ll-1) nitch la poaitia l to 17• 
..., •• (DB) or (D►l) u4 cl.a•• nl&19 aoraal. 

( 



TCI Library  www.telephonecollectors.info 

l&o COD' CWIS 

( 36 ,._._ ~••.l 
I■ae I ft'alt611: · :· • ;:·· 
Jfarcli"lt, 1111. . ,. , .. :· ·: :.,•. 

Jaitf ul•1 all pndfta •• ,·,: .,. 
:l•n••• 

am teathg eelll 4S.nr1••• •• (CO) nla7 open.••• 1- »•■ltla I 
at-. m •:t.:a a4·d.•--• -...B1: .• 1tu- to po11t1111 •• !tle.tuu, 
an .. , • .... , ..... 1--- ill·PN'fl-·-,..-caJlla • ... r•••l:11:U•• •t ~ Bl 
•tt• Niiag ..... for a CIIIP19'e ,..... Q.rftn4 1•·· -.ppl1al ....... ....... 
tnc ot •• fc•J relq 1a »o■1U• 11, te pelldt the • ...,..,• •»ante·Nlll 
ta· po■:t·'1• 17 to eh•ck •• oota cvftllt tna. 'lhe·,: ■al•r•. 9'• (a) ....,. 
lq- Qerate• u 1ihe com cvnnt, ·Ul4 n1•••• ._ oola A.r.NJ:1.t 1• ·41.eii­
Hlllleo~e&, •- lt •P--•• "- {D), (Dl),. (D&J ul JUIJ. ~ I.a . 
-.. m&l uaa•r• ·a•:'- (·DI) nlq 1a ..... 1t1 epel"l".:U.• o,.--. 
elreut •t 'lille (Cl:) nl~ • penait· "11.e:.Nll&er •· ..,,. ...... !be t.BJ ..i 
-lBI rel&,- an. iae:rteottTe uae;pi ia »o.n,1 ... a All4 l& et U •1t41Ja :■• 
aa•· tt ••••- reatater • tter7 11 mppliel trca •••; cda U:aulot :it 
wS.llut affeet 1i1le te■t clrealt. 

Ao SB1 d8Dl'- tdiMOll SWI!CB 

Ia •·•• •· -■t the 4.i ■'ria\ •l•'•r a■aooiaillA. w11IIL \ ... ,._. Ua• 
fl.at.· •--oteto •lt•• ••• lt· 11 :a.eo•■■&Z'J' w ■tep •• 1tm• ,·•••17 . ., 
•• O'OQ •-••r •• wm1:rwl • lb• -. 11.D.e tia4.•r o..._.tor ,Jlln 
•■-• l •••• tenabaal 21, \lle ( BlG) relq r•l•a.••• aad. 1ib.e ,..,1) ••1 'tiu 
S.a at.Taaeel w 11odtloa 1. !he (Bl) rela7 operat•• ,&4.Tam• •• (a-1-) 
•lta--. P••lt:l• •• Bl• ll'CJQ ae1 .. ,er 11 ad.Tancet, ano'lber U.ae tmltv 
••l••• klag' .. 1..., aa4 MY&DCN.• .1ib.e 01&■1 ,relap,are •••:...,,•••• 
••" ii •1ar111: a t.e1tr1Nt. :la :,araO'lll'll,a I wt 10 ·inclu■iY.♦• . ,: ;· ,_ .. 

Me 81& IUl!l'D COD'JIC!OJl SWITCH 

• • After •• &li"ri•t aeleotor oil'Clli w u■oai&tK witl:&. • ¥m,ul .•t 
•• .._,_. oemnete'I' Mr:tt• h•• Ntll te■te4• tile h'Ub aa■ealtq.~ .::till• 
..-. --•'-' •itoll llehc Nl••·•• •••• •tt te111tnaJ 21. aai ·••~'. 

• uaeielatei. , .. , -Nl&T nl••··· ,SD -- nl•liaC -· (Bl)' fllq. : .•.• 
• ... UW)'·lllll (Jl'!I)· Nl&,-.: rel•■-- a4Yaace 'lille Jtl 'nlWk., tr• »oai\~-,-• 
• t•'''te■ltt• 1•· •IJIL• , ... 1'MII. la &thaa..., w .-,i ti.. a ·1t7 a oa-.t ., • 
•: -.· t8t'l k•7• -~ ~- 11.ac-:nd.JIC ,._ Ca) ,ni.:j' fnleaff4. •nY•"• __... 
·c1,1ta1 ,ia.HD ·al,-,a■ the- Jll , ... tt• 'a4T ..... i,an t,e ■i,:\~. ~--

• • • ·10.- ae t•> nlq, -"~---, .... ._ ._ ,{-~ ... ~-_.~ .... 
;; • ,-,ua ••er. ••1 (a-J.I •lillll•· •• .. ;•f•J . ._ Qs,&'411l. ~---

·(la) ..... , •• , --·· -- --~•-►,:'aM ~-~ .......... ilH, 
(a,J nlap .,...... ...., Q•att• -or---... ·!S•h-,~- :-'"••••: ·••11:· 

:~(.B-IJ.-an'Nb :1t-,,-:a1u•,••-~·•• • ._.. ~.-. •:.:(Ql ~"'!M) 
·' .• , •• ., ......................... --11 ... , ........... ,.,t. -~-.,,a-J 

:'• ·1.aal •. t..,..,11d•»•~•f••t_. ta•• ,n ...... :;Ui -•• ... _.,,_ •• .,.,. 
..... , ........ ti 111, ........... -•1tll ... __ ft __ ... , •• ,. . . , .. :• ,i:;, 

........ -~---'----- " ·--·- .. ---------------------------
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~--- ------···- -· ·-- ·--

llo CQ'ICL11SIOI o:, A BOO!'t•• BS! 

ia· apla!ael abeTe the (Ila) relq- operate■ n• tile UW •. ) •ltall a.tore 
polU.• , ·at the IMtgillalag ot a rRtiae te■t, n• all- tile tinri•t • ..,. 

leot•r otrnl-u haft NIil t••W '1' :W.■ cirni '• •• •-■ "•r• oeue•t"2'., 
•• ""11.ola' .... ,. ,._ 1.uainal 11 , • .. ma1. • •• Ung -•-- (JIC-1), ul. ·(•l 

.-1.,.. '-'he (Bo-1") rel.&7 ep .. ,.d.- ., ... , ••. th• (st.ft) l'Olq. 11&111i• 
•• (me·) 1aap uut opma the o:pwatiJIB o1rn.1w ot -"II• (D) .,. (Ju.) •••P'" 
Jlnc •--••• ,fte (ILftJ :relq loelc■ 'libroutll aaa ( ... 1)• KY.._.lac tu 
(M) ..s. tch- -w, po■1 ti.a l •1 • ••- wlrSDa. er te i,.■1'1• a •• -x• 
wl'rllig 1 ■ liN1l• ,._ .,.au■ (DB) a.al (U-1)-, UMl (D) nlaJ'■ • ··Ille.,._. 
tla ~ the (DBl 1'91&7■ naeft ........ tr• -- (•J U.l (.Q·• P'•natuc 

•• •• rela,-a..- eatrel et•---• t- e,ua"1ag. 919 (u}, l:a.1), 
(D) -- (1Lftt"Nl&J9' nl•• u-tlle arl'kll a4Tane••·t'Na·..,altln 1,. 
!he (lliel) ·•11,ch 1■ d'l'AMell to po■itl• l '7 '\be (ll!I) Nla7■ ....i,. 
W1 • "P wlrlac •• ( Jll) r•lq eperatet •nTeat■ 1.11• (:a-1 J ■-1 tch 'tl'1lll 
ad.TanoSnc Rt ~ ,..1tion 1. It motlur 0101• of ••t i•i-,.-,.1 ... 
•• Um) a7 1■ operatet an4 the (S!) ke7 rel••et• !lie •»wa\ltill et 
·• fB,. -, Nl--· all ., .. _.. .-r.ela,a lo*lll tlanllp- ·• weak ..... 
taou •:t:'ctlM :taJ_,.. !11• ,.,, nlq rel•• .... Nl•-:-..,(al8DI 
(BC-1) .-.ia,-,. ta 'tiara 'Ibo (D) nlq, Na...,_C ille et.rmJ.t te IINIIAl• 

11. DIOU 11'0 ·.maw; (•:) Dt 
t 

• • •• 1 'l •tll ••--' to nnon ._ ,teat otrnl t· :"le' aol'llll,l.,.fNa -, , 
pe■ltl•• -'1ba ta) te)' la epaatKe Ille (B) k-,,. ..... ...,_, ,ta). "'9-: , 
1 ... e■ 'lJMI (!'A) relq, 1t •» .... "•• nt'lll'ailag •• U.. M&ftN •ltu 
•• aollllll• .(-a.) rel•••• ta• ola-■ rela,-,,- (oJ· ..... -..icinat~ ::a~•. ..r 
(QB) l'■la7■, (&) epeatea tile (J>B) rel.&7 111A b tun Vle (...i)·u,:. 
fftJ ·NJ.a,. 111ti.1111 -ftaott• u UNrlW. awn 11- {.e),, ........ 11ea: Ml4l, ◄Ml 
·•1ta'di.:;,,-■ttba'i. _. (t) :ftNta .tb•---••r~ _.... Mll~i._. ,,....., ~ 
"1 ..... '. ... , ••• tD-11 . ..._ (9)-.-.aa,a·nl•-·-- .••. , ... , .... 
,-a1tta s-T.,.r.w1• ... ,,, .. 11 mt•• pnl.Maa 1,.,..._ :•1tml·-_.~ .· 
nia,e •-.-I•'.._. ( ... J •S.toll·l••ail..__., ._._,,_...,....i IM~ 
wt• ,...,.(aiflJ •lta'.1.11 .. ■1U•·l-,::tlle, , •. ),.Nlq.•(.U ...... .,.,..._ 

·,aft •flta.-..J.Jc,..-.••·,.;la .... 1- 1d.tll tllia {8'nt1;l') •la7 _,~• tllits--i:IDl'j 
:.:Wl-, ............ ~b,11h•••t•f1tPaal: •----J;t, , .. ~ ................... ,, ..... .,. 
..._....,_._liill..,__.. tn•I .__,. ••--••··: ---- l:ffl'l •lq :_,.-
atW.~1t1w1~--..1nt &da7• : ... ,.,.,_tdlll 1d •••· , .... .._ -'• 11r -. 
••l~•iQleeC ........ j ••••• ·- ............. .,.. ! ... 
••"• ..... " ......... ; ..................... ,( ... .-.&i9F~ ..... ...,i.l-
Hl&J'~: "-• (Jiff ..-.,·..i•■■&w. ..-.ta::llt.e ,ta).- i-,.J,:) .:MIit. {-au) . ._.. ,·, 
1_,. .•. _..,._ Nl-'d:.,.,_, te,,ftaatea . ..._t.aa .. '1111 l MF fr )I•}-- -
MM ---~-•l•--•a .... tt.llMIJ.:te,...,.,....,,,_a4ft1••• .... _..a 
•■ter,.1e1 • ._., . ._ MN111,ail •SAlll~._. . ..,,,(..,t ~ ..._ ... ,.._, ... 
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hllll-relq• unal• tru•t•r• •• oiro111t tr•._. (al) relq to &11 (8~) 
nlq •-- ·•• elrntt tu.ctteu •• Ila• Ja•t Na te■orl'HC. •t•PP!Ds uq 
ett ..,..1,.,.., ■ilN'lor •• aoraal. •• •• gl'01Q ••l•wn are all 
---.1 -. ••uaW (e-1-U) (BS) au. (I.JI) rel&79 rel•••• Witll ~• 
(Lil·...,.. ••J'IUJ., •• (U) ••leoter tilat la off ••ra&l·wlll N re•~ 
--~--.. ..u. . . . • : 

IT• SPAii 'lDIIDil • P!!!Jl .AD GaOVP SWI!OB 

--·•• .,..._r n1ta1l •••.- tea ap&N 'teJ'lliaal, •• (»-1) ..StelL 
•lli· .. ,-■1 UG a. .. t 8ft) rel.,- .,.......... 'A• ( SP!) nlq ....... . 
• ,-..•·•• 1.,.a t•• -.T&Deiq the ,.,.1) •1ta utll all •P" tHll!Di.l• 
'8,yt: ;.c,, ,-~et Ult· e)eNte■ tile (SP.l-1) "lq, a■ ■oea u the- (HP) r ... 
1&7~ .. .,. •• , ••• •-•rl'W a~n..-· •• (SPt-1) relq-., ..... •• ..,... •. 1ea4 
•• •• M8tff usaet, ·a.11.1ng 1ille •••r ■apet • rel••• a4 ••• •• 
~•' t•.'ULe•n 'lendnal. Al-. ..... ,. rel•••~• (S!P) r•lq•nw 
1--• .la tua nl••bc tll• (ut-1) N-la,e !Ile ·e,-1• l• nPM,h« -~11 
a ...... ; ~ 1• tolUlll• Ill• tile er-. ••l••t•r •-p■l.te a -■p_.. 
t••tu.J --~ ·(--1.J awl tell llu al.ftllcel w »0■1,1ta f. ad ._. ••l•t•r 1■ 
••net· tf·'.;ti aut workbc teralnal a■ Jad teacri......_ ~-- ·•• -t•r 
■el••••·· }:. < .. . . • • . • • 

•• !DlpmaUll·_em,J'IGe l 
> ,, ••' •. •. p••<;. ,•. ••• 

..1.a ••td_ s.2,.....,,. •• •• ...... ,1- et •• (nJ -, ... ,.••••• 
tile fif.&J nlat Olela •. 1Mb te· ~ • Oilll (a-lJ• Sllftl&. ina.1'1e,&e.elei, 
el·- la -• tnt o1rcai t 02". 1a tile 41-.trJa t 'Cirftl t .... te•t Or Mftlt. 
nfti91-' flae •t N left attar '-• r•tv.ai et .'Uke 41■t,iot Oil'OIU t _ te 
)lad t tile ...,1.t11a et a '\e■t• •• U.• alua cll'ftl•·•·••••;·ll•-... 
1a1 -· 1..,. aal. ...... lq -· (&II) nai•~· _ ....... 1ihreq1a •• lat•r­
l'Qt•r, • aa&_ • _. ,-.._>_:an_. _ ep~te• a. ,iul •1111•••_·-_ ·•• _ _. ·_ •• b'-_ ~- ter 
.. tat.u. ,,._. : .. (-.J -mopet. "1--• •t••»~ Ill• 'la• una1tl7 ~~ 
•• (S) ft'l t6 ·t. ._, _. • ...,,,1 • Sia ei,:L•. ~• ~•W ~tl~: _Ill• 
._,_. .. n,t·•t~ 11• lf tia_NflUa hl••--·ta-11 Jllirlt6 ll&a 
..- ... »•■tn• 18 •'· J• ·•••• ., '111.t_. n.el-,itla ~ •• _.. •-­
taot ~ •• tnl "'""• •••••,<'- l'l-JJ. Nll••i- .._ 11-••• •• ~• 
De. ---•· .r...S- •· •-1•l 16 utll 1M-••·•· tit __ .'Jul ,~., k. 
-. • .,.,.u. ..... ot,·-.,:·tu-,~ .... -• ,•r~~!M•,.•'-• -•·· ,91r 
niticll,.te, .. ~• • ' ·.,. ' •• ' , • • :~~:!'/,;,<,.~.·~·::',:.: '.'~!>; ~,:; 

••·. a,wu-, ivst: ,m • Mr•• • .!!9ef !Ja!I! $¼':1:,:r , ~ ,.:, ·, ~ :·. • •• - i'~_; r 
. . . ~- 8t(tt "t,· lf,-.:~•,, - fl.f'!'.J J.1-~ 

lhD tipn I 1• apeeit-~ t.·•»-tl• il9tfi"'.1af,f1kiJ'oiit.tii 
•- (Bf) nlq. at• loou nv 1 .. ··1•>• •• ..... tu-. ot •• tar) 
relq comaeot■ ti&• (aeo-Jl) ••leoto~ •pet w ~ ....... •• mternptoro 
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At the interrupter contaoi■ make am break the selector ~•t follow■, 
1teppl~ tbe 'bm•~ a11e■'bl7 ot the (BY) nitch •. ,nu,n the (AL) bru~ en- r 
eoantera.: teminal.10. -or-. 20, the circuit 1• cloHd tr• pOD.Dd 011 the (IY) 
rel~ .to t)Mt (BY) ia.p wh1eh light■, indioattng, that,a ~1'111 dietrict ■e-
l•toi- ot.rcuit ha■ 'b"•· enaounterect.. The circuit remain• ln thi1 posi-

._ tS.n ua:til. the_ operatlmi of the ('.f.&) 1ce79 which. when '2■ 1iig "B" Wiring 
operate■ the· (HA) relq. 'l'he (HA.l rela, lock& through 0&11, (..,.1.) at,.re­
lease■ the (IT) rela7, the latter rel• stepping the brush aaseblJ of 
the (!T) ■witch to norml. Should trouble dnelop in. the. te,t oircui t or 
be encountered in tha 4i ■trict cirauit 111\cler ti ■t, it 1 ■ a4Yi ■able to 4•­
oreaae the time 'betoJ"e th• al~ is opt.tratect.. !he operation of the ( Il>I,) 
rela.J u. 4eacri~'4 a1-0Y• operate■, the ('l'IX,) relay which loo.a to caa 
<•·1) • - -fbe (lflll rela7 operated, oon;neat■ the interrupter throqh the 
(ffP) aro ot- tlle (HI,) ffltob to the (DL) magnet, cau■ing it to operate 

-_ &Id -~l•se 1• ae,auenoe With the interrupter. _ 1'he operation and release 
of. the ~•• •o.'Nta the_ lira.ah assem'bl7 of the ('?BL) twitch to tena1nal 3 
.,:, or aa 4ete;rm.lnllll by the wiring used. \Th• the bi'u■h &Hembq,of tbe 
awltcl.l·'~· •t.eppe4 .. to $~ third. or t~rth terainal, tha ('?Bl.l lamp li~htl 
• tM .. (Jilt) ;r-.i•t•r operate,. 'lh• c1rcuU .r-iri1 in th,ia Po ■1t10D 
-~11 tiM oper .. uoa ,~ the (!.&.) lceJ' .. which_ when "IC" wir.in,: ii u■ed _ o.pa111 
.alar,a cireul t anl 91.J"Ouit tor a4Tanc1ng. teat circuit. tQ n11xt cliatriot. 
Den tbl bra■h a1aembq ot selector reache■ alarm point the (B.A) relq 
will operate and trip the block circuit when two test cil'Cuita are in 
•a• of'tise. _When no trouble is encountered •.. the circuit 1• opened _ 
throa.gh ca■ (K-1) 'in position 18 ot the (R-1) switch;, releasing the· ·(it-BL) 
rel.,-., ~ !.he (!BL). relq rel•■ecl steps the ■eleqtor .to tbe. neltt nonnal 
,t•ainal.• Wlth •r ,rir1M the test oirouit can be u•ed tor a -,:articular 
oirc~ _,teat, o:r_ repiat teats with the (!A) lcq operat~. 

'°• . SWRBCIJ+£APfAlQI IS\ll .:pX . 
- , . ;ft. -,~oaitl• 4rielpt,s· in tbe teat oiJocuit or in- t~e &istrict ■e_leotor 
olJ"o11~.J;JD4ff iiat·d.wr ·.p"t>sit~911 5 et the ~"•t a,ri,!h• the tS.t a~ 

.. 11g).te:•a.·!hecrl•utiller "timing Peat~•·· _ Xf att~t tl'i♦ _(.f!J _te11, 
c,p,~-•~.-- •• 61~1-t' 4o• not continue to ftlnotioia_,:· th•. (94l. ice, 1, __ _ 
OJ?el"J~-- -,.,,,U ,P'N~•-"t t1',e ~C.&.1 keJ opera~i .. ~b: (1,.) • t•l~t. •4Tanoes 

• tlw (►tf _,ltc,Jl U'. 'JID11t1011 i-e open■ tli• oJreuit _for &11.anos.ti" the (tt-ll 
..w:1t~•~··•t .,o■ lt"l~- ~~ _am .~pens the· cl':ro'b_it ~or,· OJ>~tini''. (I,1PJ .~eto 

=,: ;~=•;~ 1•~,:~~~~~r:1:: ~=:l~~~=,:::·1:r ~~~~ • 
th• (fltl-~ relq, oppra-4-, opena tht (Tl, (Rl an! (81 .1e~1 l'el&a1ing the 

. cli■ trlot?'8114·-•t•1"t e,~ ___ • .. -.--_~>'~•.<1-l) .,.1t,~J1 -~~;_. -~---~ po1Uto~ 18_ un-
til tba' releau· o~.t~to,.-).,.:-W ... e.. ttae··(e,U'•.bf .. :ta:•raiu.a.i ttie --
~J'IA~~a ~Yfu.«'. ~~ :~1l:•:~h:• US"IJ&l •mier. '. 
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Should two group. nitches step otf' normal or get off' normal ·at ti. same 
tboe. battery through 1;be 600 obms resistance in parallel associated with 
each group.oonneotor, o:peJ>ate1 the (G01'l J>ela:,. The (GOWl relay does not 
operate. in ser.ie1 with 011e 600 ohm restatanoe. The {(i01'1 J>ela7 operated., 
lights the (G.01') 1~, ~-- opera.tee the (GOJr-1) relay •. \the (001'-ll relq 
operat~. (•). lock•. (bl ,«Tam·ea the '(R;_l) ·switch to position 1, {ol pre­
ven.t& the nltch· tJ>om ad-.ano1~ out of position 1, (d) releases the (GOlf) 

~ . : relay 'and lights the (GCS) l~• To continue the test, the (b'J k97 ie 
operated, restoring the apparatus to normal. 

42. fAISE OJJARGJ TES!S MJSSAQJ BliISTBR ou-nm:x 
1'he district circuit is. ·tested. tor a no charge call by operating tbe 

(JOH) kq. ~• cirou1t f'unctipns ti. same aa deecrib'ed. tor charged call ■ 
,. with the tollowirig 'esaeptiona. When the (R-1) ■witeh ent·en position 14 
•• ot the •·econcl re•olution the (,Ol relay operate■ in turn operating the. 

(llB) and (BB-1} Y-elay■ th:rough the (!CH) Ice,- operated. '?he (BB•l) ,..lq 
•• operated.hold• the (R-1) switoh tn poaltion 14 longer than tor a ob&r«ed 

1"' • 'call under' ~oiitrol ot the .(W) and (Z) relays. 'fhe ( O)· rel&7 operated • 
operates the ( I} -relq. 'fhe ( I) rel 7, operated, operates tbe • (Wl nl~ 

• 'lllicie~· control ot tbi!i (A) interrupter When· the intel'l"apter cotttact• .• 
' ~· .. break; the (Z) relq OJ)el"atea. 'l'he e:rt closure ot the interi'uJ)ter re-
'':;· le&l\ea the :cw, relay ·in turn .ciperati the (RO) relay. 1'h.en the in-

.. t. :terrlipt;er .contaota brea:i the.lZl rel& releases. , !i. ne:rt oloaure and 
• •01>ri'~~·-ot the interrup;ter t?_pera.te1 the ('tr) and <,at re~~~ lfhe. (S,Ol re-

Jaq )iow OJ>.er&tes "?1'0:•r. c~ntrpl ot th, (B) tnteffUpter •.. With the (fl, (RO), 
, .. a.11\! (SO\ rcilq• operates .~h• .SL relay when (ltl w1-r1~ ii' u■ed the (l-.1) 
•• ;.a,,ttoh 1a adyano&4 ,to ·po~itiqn 15, when interrupter c"ontaot,. are cloaed. 

'!,he (.SO) relq opeittted advances the switch to position' 16, and ~round on 
_ • "c• (T-1) .. ad..-nc,e,■ ·it to position 17 •. I>iiring the time the (R-1) nttoh 1• 
• .. '_l;lel4. ~n poai,tion i4, .the JB1') relq operated, operates the (DR). relltl, hold■ 

., . the,(OS.) relay oper.-,te,d"aiid .. connecta batte1"7 tbrough 1000 olDns resistance to 
; / . ,.,Jl:~) ,.1-4, !he (mi'•. :retaf·,ol)er~~ed transte~: t~e <t-3),, l~\~t~an ciJ~eot 
.;. . ,~ g;a:oud .. to. interrc&p\ed gr~d ·thus testing thtf (0$). re)R •in the di ■tl"ict. 

,, ;:,' :~li~' (Q~) rel- hi, ~,ie'.di•~~lc~ :follow■ tb~ P11l~,, 'el t~, -~~~,r~i5t"~~.l it tt 
., .· 1 ■ __ ._prQper1_1_. a-,.Jua_ .. t~J anl ~he. timf intenal. ia p.o~; ~utfici'·. ~~~::~~r· cbi~,e the 

j' •. c•~l .. Th9:_ (~l. r,18¥. ope~•ted, al■o trana:reta·,~fl'8t!l•a·,trom~,~- (R) 
!•~•;r to i~f .. (l!X} re:1"7.; ~~ tbe,.}R-1) m.tc'h im•ea poi~t\011_~5· th~ (!) 

, ,•~ ti) l8'4•. '1"•, open&4 relea,sing ·the district circuit. when tbe 4t•trict 
'., ·_c,Jrpuit "1uru ·-~~ porm:al ground is r_emoTeci ti-om the_ (·!9) 'J~a ",le&aing 
. '-~b'9 (l)Jt). rela1- '1he ('DRl re1~ _Nl~1ed, &dTance■ "'tlle rn..;1) liri'toh.' to 
• ,.. position 18. "!hftJO) r~lat~,~e!~!'e! •• th,•.,~1t~~.~clT~oea::tr~ :pd~1tion 

J 7, in turn reieaa~n, the ( B~). (:BD;;.1) , ancl (Z) aiia: (Wl" re1i)-a. 't.f' operated • 
. v,Sho-O.ld t~e (OS}. r!t1&J in:: thf d'istriot f'ail to· nJ~~e,''::the~~/1.l wi11-',be 
. , <?~Jed 't-114 eoa■equ811~lf the d:t■trict will ■t'0'1, 'ln tm·meaaage· regla'ter 
.... . • ' , ' l • • , • l • ,, •• ' ":,., • ' : , ,4: ·•, ·, ~•. 
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poeition am register the call. under such co~ditiona the (JIX) rel,q oper­
ate• in position 17 onr the (MZ} led.. '!'he ()IX'j relay. oi,erated. operate111 
the (,OH) rel-,.. When batterj is removed h'an the (IIZ) lead due to thtt 
district ad.Tanolng the (U) rtla7. releases allowing the (l'CH-1) relay to 
operate an4 1..- in series with tbe (PCH) t-elq. !be, (,CH) relal'IJ op~rate4. 
open the oircndt tor adftming' the (R-1) swit~'h t'ralfl position 11. ll~t the 
(fOH) lu-p am operate th• ('111" and (DB-1) relays. ~ (l>B-ll • relay re­
leaaas the (PR)• and (l>R) relap. fh• (!!l opens the (!) • (ltl anf (S) lead• 
releasing the aaaooiated line. 'l'ha teat nitoh remain■ in position 1, aa a 
trou'ble condition. 

43 • lAMII GROUJP Tl!Q-PQff 

'f)ari.n" th8 third. J'9T01ut1on with the (P(»n k:97 ope~te4 9 a teat ia made 
to c!etel'lline whether the two--..rty di•tricta recogn,.•• a talae E'1"01Uld. on 
the Up a14e and preTent the 41atriot cha~1ng a call .on ai ther r9Ri1ter. 
'lhe teat •itoh &rri-rea in position 11 Nl4 the (JI!) 'relay 1a oonneatecl to 
the tip which oaua•• the 41•trict selector to ta.notion a b4. party obal"fl,'e• 
'rhe 41atr1ot 11 held tor a sutf'1cient Ume to . ■et up a charge eond.i ticm am 
,r)).en the test -,ritch U'riTea 1n p1>111tion 17, the diatrJ.ot c1rcu\t 111l48r 
teat wtll be ,in po1it~on l& an4 the (Pf). relay 1a· ••in o,:,erate4 0Te~ the 
tip whipb, •llouJ.4 nu• .the (it') rela7 hi the district cire-u1t to operat• and 
.b10011 the 4.1atr1ot. !he teat an4 diatric.t c1rcuita ~re ~•ld until the ('PG) 
am (IQ-1) rei.ya operate •.. 'the (ilffl rtflay operat•• in post tion _14 6t the 
thirct. ft'folution ot tu .(1-1) .,w1 mh under :~ontrol ot the (Ol rtla1~ .. These 
relap are he14 OJ)er•t..t- W1:til the awitch lea;~ea.~sltion 17. ·'fhtn ·t:,.. 
(Pf) r•lq operate• b.p0aitl,on.1, •. the .('Jb) an,d. (iO-ll r.elayil o~r,afect 

,uncter control. ot the .(OJ int~rupt.er. ~e. (!Cf r~1•1 1oc1ta ~de,:; ·aotiitrol 
ot the (ll'f) it.ela7 a4 tbe-(10-ll relay■ iactrt to·c-. (ff .. 11. 'f.h• (fG;ll 
rela1 •. o~rat9!4. opena the. (lfl. lea4 to th, (P!J re1ay. r~·tea, ~P- tt &till the 
(.t) a!ll ( l) relays in .thl tititrict• atMt short cl~u1 t• the ( llt!l :tel&J'• re"':. 
ldt:hig it. '!he partf ·-t••,- hitch lb ~he.41~:f'i~t tt<'W adttttcea &n4 1aiit1.1 .. 
,ouf l"tgil~:l' cttn-eilt Oft!' the 1»~21 .leil"41 .o~at{'ftf tho (f{l r~1a·y ait4 1210-vhlg 
t,ie te•t ~ tell itt the .. ~~m' ldmler. .When tli~ ( lltl !tela, is 9.-r,er~ ted • • t~ 

• oonntot• \bl <•r r,1.,.to ·tM <•-tl •184 eia at-ac: c!oNi a ctrcu!t.ti-om the 
. (Ill), ~~~ to the. ltot!l A1a,. ~u.14 tM ,Hatti ct not 1'tl0o~ts• tii• 
Ht•.• ~:.•'04."Ngia~_,. • oa11 ne:P' tbe (1-8l l-4, tbe (di i-e1-,.7 .oper• 
t.t••·. 'fb6"fllll ·r•1't. ~., ... , o,.at•• Ue (101!). Nlat••'which Nlf)lH:101l 
tll deNrl'b:el &1:to-tl• • ln th• •••• \bat t,bt dlat-ti'ttt ttttdel" tit•t i16et ~ot 
rebotni••·J» .. J'i.116 frOmicl oit tbl ·ui, ,aide· ot. th• 91routtji, po1lti~ 11. 
~nd ,.lie •1> :Mt t1- d. t•trt.ot- tar .oba~ing ewer tbt (Jf-Zl 191.d.. Aud 'tor the 
•me reaioa,. 41~\ 110~ ffl~1•• .i.t . tor re.teat, .the cbA~i'M curr~~ 19 sent 
out O'f'ell' ti. .(Wlt:·-1-4. 1. fflh •tr w1Y1ttg-ii. Odl leact b.etng ·open at tm · ,,, 
(n ... e,i ,,.~y,· .~u, ,t,,laf .t, opehted•· ttm~ ·~• tett ••Hoh ·it ,stoppef \ti 

.J>Otlt~ 1, •. W·ith t1i,t 1'ir.t-. ~· ·(MS1 .1ea4 ia C'O!lheOte4 t~~ the Udl) re­
lay. !he o'.Pf)Ntlon -or the fkll) 1"•18.7 op&ratet the ('.Peffl. l relay blocltitit •• 
tht teat c ircu1 t 1 n l'Ot 1:t 1 on 11. 
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On coin d.iatricta the current to the (CS) relay i~ the diatrict_ia 
interrupted in the aame manner as for the message register distriot~ but 
in thia case. the (CR) relay is added to operate on ms.kin~ coin retum 
tfft and moTes the teat switch out of position 17 in.the usual manner 
when the (CSl relq in diatric_t haa functioned properly. 'l'l].e (Olfl an4 
(OBl relays are connected. in mul tl:,ple when the (J'CH) Irey 1a operatecl, 
and should the (CS) relay at iok. the cbarge relays i_n the diltriot oper­
ate. causing the eeDler to send poa1tive coin current which operat,a the 
(Oll) relay in turn caualn" the (JOH) and (PCB-1) rel~• to operate. !he 
(POH-ll relay operated. perfol'llls the same h.nction as deaorlbecl 1n abOYe 
paragraJI,.. 

45. TIU nBfIQJJL,Q DJSDIQZ 

iro teat a particular diat ric t • tbe (IC) and ('S'!lJ keye are operated 
in the order named. 1l'he (S'?) 1cft7 operated advamea ti. ht-1 nitch to 
poaltion 2. !he (:PC) key, operated. (a) o:pena the regular circuits for 
advanoln" the (ll-1) awitch out of positions 2. 3. 4 ancl 6 and tor oJ)e:r- , 
-atlng the aeleetor magnate, (bt provides a oireuit for operating the 1e-
lector,magne1;a under control of the 4ial, (cl operates the (POL} and 
(PLFS) relaya. In position 2 the (811) relay operates .and tl;ie dlal 1• · 
c,.perated.. '!'he operation ot the 41al releas,a aDl reoi,erates the (POL). 
,relay whloh in turn opera.tea and rele•aea the master aeleotoi- lli&gnet ·tlma 
stepping the aeleo tor aroa.nd to ~he desire4 tenainal. ~h& (S'l'P) - Jtey- i■ 
now operated. operating the (88) re:ia,. Wilen tlie 1~) key 1 ■ Nn.eaeecl •·the 
(98-1) relay operat•• ancl locks in seri• with the (88) HlaJ'• • ne (88-1) 
relq, operat.1. ad.-Y&ncea the (B-1) switch to 'poaitfon ~~ Al the (1t~l') 
nitoh 1•"8 poaltlon 2 the (88) relay• rele..-.e._ !be (PLJ'Sf r.1- ol)er­
ated. clo.sea a o1rcu1t tor operating the (S!)) ,or ($1,1') rela71 1n 'tOUtlona. 
3. 4 and 5 of the (R-1) mtch am aleo opena the operattn~ circuit tor 
the (SLff) rel..-,. '!'he (SG) relaj-. oorreapon41-ng t·o.~he aeleote4 muter 
selector terminal. operate• in position s. ~he grcnip •elec.to~'ta:ttey,pecl 
to: the desired gl"Ollp by the opera~.lOla at the 41~1 -4 (ll-1) IWi tch 1• 
dffnoecl to poaitlon 4t 'b7 the operatiou ot the (Sfft key.· .In position 4 
the fLP) selector la .acJ.ftnoed oae ,te:p t~ ~1-•-• H.tUng., ·,he (snf·.~• 

'it •~in operated ad .. nclng tbe (R-1) .. 1t,oll te>. po11tlon 5. In .~alt ton 5, 
the (~) aelector ia ~ten,ecl -around to _tbe dedr.ed di,atriot:· bJ. 9, o~r--. 
6tlon ··ot the dlal. At .the aame time ~ (01,,i ql90tot 1~ -.tepp .. a,~ ao 

·'tllat 1t·wt1l k:"P in step wlth the pa:rticmlu-.(Ul -.le~tor,,_ :t~J.B~lJ 
switch is _ad.nncecl to poa1tlon 6 b7 tbe operattq. at .th1t ("?). l'1•.;9~her-­
wiee the circuit h.notions ln the us11111 manner aa baa be·en deaoribecl. 'l'Jre 
(P0) key is returnecl to nomal otherwiae the oiroui\ ~,\OPJ ,i~. posl·Uol;l 18 •.. 

• ~' -, ••.• ,·.~ -~:_--·.," "' :f-~1 .·."; - ':lo 

.,j 
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,6. uwr m ,w, 1m: :m 
When it la de■tre4 to repeat the te•t. of a oert&in di ■triot ■elector 

oircuit, oae of the repeat ke;ya is operated.depending upon which teat it 
b 4ea1recl to reptat. !ha operation ot the "!lV" P1r■t lfe■t" key, (a) 
open• the cirpuit throu~h the (B~S) •witch, ~rnentlng the olaaa circuit 
from aclftm1ng to next roa1t1on, (b) open, the o1rcult throup:h the atepping 
maguet ot the line timer oonnector, prnenting atepplng to the nut ter­
mlllal, (o) opeu the circuit for •tepping the elaa, selector, (d) olo■e• 
o1J"Cuit• tor ad.ancing the (R-1) awltch from position 16 am.·18, am (e) 
open• _the oircui t through the (C'l') relair p:rnanting it• reopent1-on on 
th• repeat te•t• Othe~isa the circuit fa.notions in the usual manner 
teat1ng the circuit repeatedly a• de1cribed. tor the tirat rffolutlon of 
the (ll-1) nitch. With "B" wiring the key ma.•t be operated while (R-3) 
,witob. b in the tir•.t teat. lfith "Ir" wiring tbe (BRP) 1te7 ~ be oper­
a'4td, at •~ time •• the operation of the (RBP) relay in poai tion 7 or 
R•l •ltch clon■ the abe>Te patbll at the proper t1 ... 

, 7 • IUM'l-W·UPQIPDU 

the 0P9l"ation ot the ttimr second' !"•t" n, (a) prnenta the •tqplng 
~•' aa■ociate4 with the line flnder oo!U'leotor from operating an4 JDOT-

121,r the bruah ••••bl.7 ot thia oomieotor to ti. next terminal •• la the 
aeoond, re•olutlon of a reg,4ar teat, (b) olo■e• a circuit tor actttm 11-
tll• (Jt-ll awi.tph tt-011 poa1tion 18 an4 (c·) }'rnent• tbe (R•I} ••1,Ch· tram 
&4-.anolna bl'- opening tbe operating c1rou1t of the (SR-1) rela~.- ~ 
on ther {ft_, .. lm7 adrincea the ••1teh to poait1011 2 h'a wb1oti'i-imt tbe-

. repeat tfft. of tbe aeccni4 re't'Olutton 1• pertomecl in • amel"' •4•U•r to 
the retf'llam. .. taat • in.. the aeoond NYOlution. t'he teat clrca1t-' e1•rt11111n· 
to repeat. tal._ te•t• tmt11 ta key 11 releaael. With "P wtl't'tl-.t ua-qr. 
-■t be . .opera~ while. tba (lt..i3J nitch ·ia in tht hi WI~ posl'tio?.r.' ··: 

' 8 • BJict,• IR, UW' fm .. ·: ·_ 

!he operation ~ 'T!P" 1'1111"d 'Pett• ·ny, (a) oloaea a ·.e:WCNl.--t s 84-
TUIOe tbt--..(lt-1) awt.toh· ,ft-a. poaftton ·1-e. (lt open■ tbe eii,outt 1t~ 
the ~epphqt, magnet· •••oe tat. wi-.h .._. 11• tlbller oon1MCttar.,·-~at­
big ita O}'J.ff&tt01'l and t(Ct p:Unwta ·the (lMI) ew-ltob ~!~ ..... 
bJ op-.S,ng th'e ·ope,;'athttr ei'Z'Cnltt oft· the :(stt-1) relq.·, the tlih'll TeYotu­
Uo11 ~ a, r•~tet ii& the' ·u,_l --.er~ ·.WMD the -openUII {Jlft,t 1fe7 
la rel~ae4:.-the circuit continueamat'l~ -rorat·tn• t•ata •. •· With "W!" wl?hr 

.. the, kert au._; b.• opvatecl. duribg' the 3~ teat. 

"''• ._ W9Mtlr m,;· . ~-:. ~-
!he rel ... • ot .tbl (Sf}. IE~ acl11&nc .. the (Jt-1) awlteh to 1t0rmal. 

atoppblg. :the autmaatlo tes, &'t thl 41•\rict circuit and pre,enu -~Jae 
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(R-1} awitch -tr011 advancing out of position 1. If it~• ·d,sirecl to re­
store the teat circuit to normal after the release of ~he (St) key, the 
(R1') lce7 1s operated. 

!50 • PASS BUSI • f Pl) QI 

51. 

52. 

I 

When it 1 ■ desired to pass by all busy district■, the (PB) key 1■ 
operated. ne test o il"Cuit may also be adTanced when l}eld by a busy 
district by the operation of the (PB) key. When the (LP) selector step■ 
to terminal■ oonneoted to a ba.17 district the (DB) rela,• operaw'- !he 
(l>Bl • (DB-ll and (!I,}. relay• operated, lock when the (EB) key" 1s oper­
ated.. until the (R-1) mtch actvanoe■ frOlll poaition 17., ~1th the (t>B) 
relays and the ( PB) key operated. (a) the ( BSY) re!ltis te\r operate■ 
regi■tering the nwnber ot busy district■ passed, (b) ad1t'anoe■ the (R-1) 
awitch to position 1e and (c) to position 1e advance■ the (LP) aelector 
one terminal at described above, the (PR) relay being raleaaed. by the 
operation of the (DB-1) relay. the (R-3l nitch remainsi 111 the 2, 5 or 
8 position a■ the case may be. !he (B-ll ■witch is adT$ncecl to position 
1 a■ deaoribed. above and the circuit teats another disttict. ;~ Should the 
district under teat be allotted am ~e busy by a call~n:, ■u"Bacriber 
between the lat and 2nd or 2nd ancl 3rd reTolutiona of th (R-1) ffitch, 
the (DI) rela7S are operated in position 6 ot tbe (R-ll ;,witch as de­
scribed. above. '!'he ('DB) rel&J'• with the (PBl key operai\ecl, perfol'lll8 the 
functions as Juat described and also t,perate the (SR-1} lrela,- which re­
turn■ (B-!5l ■witch to normal. The (DB-1 l • rela;v advances the (R-1) switch 
to position 1e. 'l'hi• c11"Cu1t then tanctions a■ has just: been describecl 
advancing the (LP) selector to teat another district without maldn~ the 
2nd teat in the district. 

'fhe (BI.Kl relay used in this circuit. associated witb terminal 4 ot 
teat. grOUJ> will J)Ut ground on 3rd sleeve terminal of te•t group, when 
the {BI,][) relq operates. it will adnnoe the test switc~ to position e. 
!he (JWC) relay be~ng blocked to ground through the conttict of (TO) re­
lay will hold, preventing other test circuit from e.dvanciiDR beyond the 
dial tone teat poaition, until this circuit m&ltes trunk t\e■t. which is 
indicated by the lat operation ot ('!t'O) rel•• 

!he release ot the (BLJC) relay permits the operation pf (BI.Kl relq 
in the other teat circuit so tbat it, in turn. can adT&nc~ far brush 
seleation. 'I.hen "IC" wiring is used, the block feature will be tripped 
bf the trouble alarm. 

JllIJp 9W SJSIPJR ,mm Ill SJLJIPTJ91 B$XQIP PQs, 

It the test circuit is returned to normal at time sender is in ■e­
lection beyond po■i tion, the Bemer f&R Will be connected to a battery 
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and 8'J"011nd, as soon as the (FRI) relay releases which is con:trolled by the ·\,..,..," 
41ttrlct reaching nonnal. 

53. mppn oomOL 

Jacka are provided at tbe district and line finder tramea. ao u to 
control the teat circuit ·trom tbe d iatrict and line finder tnma1. !he 
(R(:,.} relq ls operated b7 using a 3.Z-.&. teat ■et in connection w1 th these 
-4484 jacks, and funothn the test circuit the aam as the (CJ.J key, a, 
4eac2'1bed above. 'fhla remote control feature. will only fanctlon· w1th 
(DP) keys operated. 

M. un·lQJI mmmM,J, QF W L"affl '1'Q SSftDD • 
' • 

. lban· "I!" 'Wiring and (IDl) relay ta used, the te1t o'irou1t'.w111· teat 
for a reT--1 of the lf&R 1•4• to sender at the time tbe 41ai t'one 1, 

' .. -· ·- •• - - ---
ocnmet .. -through trom the aencler.' 

• : !his teat 1·s ma4• by a direct ground on (R) lead thr~u~h co,ntaota :.'ot 
(IDl') relay, wllich preTente the open.t-ion ot the Ct.el· ~•lat.- ... ~ •r,o.W}4 • 
it connected to "R" lead ot •ender. however when battert 1,hl'.ougb (l,l :re­
la:, ot eemer 1s connec\ed to the "ll" lead the (I.Of reli:7 will OP'ra.te •. ,, 
lit. tUl"D operattn, the (IDll which remo"l'es th11 groun4. , • ,.,:, • • 
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S-21-19 
l~ll. 
, .•. s. 

• J, 
Aff'D·•·> ·.t~ PUR<Jir·· 

···P. R.E. 

·.•t ' ~ ..... 
; l •. 

~~ 

':\ 
' ·.:;:-,. 




