
~;J'.;~;/f' . 
. !f'.;·z ''wee-tern Blec'\rie c~ •• Incorporated, 

»1uipmen1i .Qigineering Braneh1 Hawthorn• 

,/·' 

Thia ·J(e'thod o~ Operation was prepare~ ti-~• Issue lt ocf·'Draw~ ES-2a96!&. 
>. ~· . J .~ .~).;"! .. : . --~.. : .:' . 

. Mi'l!IOD OP On:RATIOJt 
Su.bsori ber•' · Dia'trict Selectors - Line 1filer 'f1P9 .. Panel S7•t• 

;-.:f )- f" ·. 

m:v'.J<.;i,OPJlE!II'r 

lo PURJ'OSS OF Cl!.CUIT 
·1,. 

l~l · · "!'his cirl:1lit fa 'Cleaigne4 w 1ieai .ji1 clan• f!l •eDll•r ·11~1eoior 
1in>• district aelectora iu a line tin er Otticeci 'Ihm' '9>.e ·($'!') k•T 
i• operated on th• test frame the te•ting cil'C\l.it 1• aeaociatecl wi'Ut. 
a district •N.ec~r '67 meau ot avt.W ot ··'200· -tne· a•l•otOr•• A-

~ this time ....... , circuit esublillhn three connectlolii;' ·on. to the 
l'< in41Yfclual lead• ot 1ihe dietrict aeiec or (Lr); ·t:&l 1l.n4 (:dBJ ·one w 

the teat line at the frame where thi• elector is· 'looaMf md ou 
to·· the a1iart Circu.1 t that i• aaaooiate with the ••lec1ior w be tea,t­
ecl (llZ)i (112) 1 (Z), (T), (B) and (S)o It thJ tiatri.¢._ .ul•o.~~!tl''.. ,. 
141• 1ih• '\est cire11it t'1rs1i m.&ke• H bu70 'ilhen the associated. atar'b 
clrcui t 1·· clear. th• line tiild.er elnator 1, c&U.W 'w hllnt tor~ 

·'··,'ti-est line.·: 1h-i• 1:1.:ne is located OD the bo·\~ ~nid.w'·ot'lfne lowest 
bank on 1ih• trarne o • 

lo.2 Dtlring the interval iha.t the elevator 1a 'beiween ~e noiwa~.~~--:.c~ 
aition and the tripping sone the start eir°'1it 1• elooked. to prev4t.tlt 
an inooiaing call trom interterlna wi 1ih the teet ca.Jil•. 4' >:wcm .. w:'. ··~ 
1ihe ''IC" eepeni i• ·paHed. or 1ihe. '\eat line 1• round th• atarl cir-
cuit -1s e:J:eartid.:o The district e-lft'ator is ·C&1lae4 io 'hUDt tor ... ;~ 
1iest line on the d.1.strict traae or trunk line to ottice dAeing ottic• 

·. selector to b.1mt for the test line: When tea't limt 1• lH&Wi' OD ortice 
t'ram.e" 

lQ3· With the ccameciions thus ·eatablillhecl teat cond.1t1C>DS are 1•o•e4 
or, the· nrlou• elaente or the line tinder and.· dfatri:C.,, ·•elector. 
SllO'\tld the el•enta tail to meet a test iiapo Md, the 'teat cireui t 
w111 bl..~1n41c&1iing 'b7 meana of lailll> and. 'autible •icnal• 1iha•:' .. ;;, 
tr.O'U'bie ha• been encoun~red'<> Sh0al4 th• ·test 1apoae4-f!WU 'to u.. 
co••r trouble~ 'ihe line t'i.D.der d1a1or1ct •lna'tora ar• pu·ll11i1ie4 to 
restore tcf a:. notmal position• · .:-. ,, :;. · 

J .4 The aaae di aiirict •elector and line finder will 'be directed 'to 
th.• tea't liile t•r ea.ch test' 1inpo8eclf' WO' tea• ~or all• 1'1Jlea ot ~ 
trict ucep'i' · w~par'1i7' and ~r•• \ta'h tor wo;...pan'· 11 •. le. 4.u'iric1i•o 
illm ill• h<o or three teata are completed,. testing ci·rc'8:":'will be 
directed to the next diatrict circq,fto 
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1.6 '!he tea'U.ng circu.1 t b7 means ot the 200 tne selectors will be 
d.irected. to one diririet selector at'ter ano"ther un1:1l all diatriet 
selector• ha•• been tested• atter which a signal will be giYeu at 
tjie test trame, 1nd1cat1Ds that a cocplete teat ha• been 111&de on 
all unite in the office associated with this test circuit~ 

106 .A8 ahown b7 Figure• S and. 4, thi• circuit hae been designei so 
that '1ro district te1t ciretiita 11a7 )e eaployed in th• on• orfice 
and work to the 1aae group in the d:l. strict or o:trtce aul tipleci 
'1')11• i• done bJ' aaaocia ting each 1ies1i circuit with th• partic~.lar . 
-teat line ot "the group. 

B7 means ot a 9articula.r cirC\li t feature" ~ particular line 
finder· and district •elector rra7 be associated with the tes1i cir­

cui1io A. np•t teat feature is proYid.ed. so that aa ~ tesh can 
be made on &'A1' one lUlit aa is desired • 

.20 WOBltING LOOTS 

2ol This circu11i 1• designal to operate when ~· central office bai-
ter7 YOl t&p 1• l>etween 24 e.nd 25 tor the u volt Da. ttery a.nd. 48 .6 
to 50 volts tor the 48 volt batter70 

OPEBA!ImJ 

Zo PRINCIPAL FUNCTIONS 

1.01 This circu.1 t will au:tomatically te1t all ot the lrine find.er 
&Del 4istrict 1eleetor circuits in the office, thereby !usu.ring 

aoraal. t'Unotioning lU'ld.er iha worst ci:rcui t condi Uona 1iL servi.oeo 

Thi• circuit will dial any onell ~wo or thref! di.git cod.e (see 
wiring at cam Cr of (.ii•·l) swi teh} ilui. t lu:rn been pndeterm.ined. b3 
tlu.ible connectiou at ihe dial pulse aefi.l.lenc.: awitcb. (R-2h 

A 1ieat i• mad.• for send.er clo Sl.U"e throuelb t~ e;uard rel!i.J' 
in semer. {{TC) rela7 involved/. · · 

A teat is made f~r ~lo~l.l!'• through (CS) rel~7 in diatric\o 
('IC) rela7 involYed)o 

A •oak circu,it ia applied to (DC) rela.1 of dietricto (ID .POio 

le ot teat circuit under control o! tiaing rel.&Ja. (SK), {SK.,...l} and 
(SIC~J.) 

-~ 
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1006 All II oha ••ak circa.it ia appliecl ie (OS) (J•laria•J relq 1D 
tiatriot Sa 41reo1iion to operaie the polariaet:l relqo (Ill poao 11 
ad.er centNl ot · (PSIC). rela7J • 

lo07 , .. , ot Uie out-1illr0\l&ll poait18Jl Of 'fill• 411triot ••lectoro 
(Kade ia po•. l' ·wt 1ll (cs)· relq !a •••t oirni t oYer th• !ip la 
Bina to grou4o !iaiJlg rela,a (I) a.al (llO) SDiolYK)o 

1008 Te1t tor 1lene Mke na7 grout 'thR (L) relq Dack oon'\act 
ill oat-"1lro11fll poaiUon, w!lea teat lille 1• • 11.iatrict tnae. 
(!eat oirc.it (SL) relq iJlyoly•J• 

loOt '!eri UY&Jl .. •f 41 nrict .... Of eu.1io-"11.rnp P• i tioa. 

lolO qpl7 rel••• '••" to (DO J relq ot d.iatriot u.4 check tor (DC) 
relq releaMo ( (:ael-1) rela7 opva'H• to 4.8 't'Ol U in line circuit. 

loll !oat tor releaae ot (CS) (polariaecl) rela7 of 41atrict after 
IOak.o ("Stio)q" (CS} rela7 will 0&11.ff NYOl'f'ing Di•trict Seq. 
Slr11idl la whicll oaae tile (:rJMS) relq will )lol4 an4 (SOS) 1aap will 
li&llt). 

Iola Bolt 4iatrict bue7 4uing per104 of test tor releaae of (CS) 
(pelar1se4) re~q ot d.11tr1c1o ( (ft) and. (ft•l) rela,a inYOlYed.)o 

loll feat tor DOral of diriric'$ after teat. (B7 releaae ot (J'R-4) 
.ftla7). 

lol• .lflllt81 opera:'• te•t of (CS} rela7 ill c11e1ir1ot (polarised rela7)• 
( (CS) r.elq and reei1tancea in 1ie1t circuit uee4o Tilling rela7• 
(I}, (OJ. (llOJ u4 (SO) !DYolY84 la poeo l•)o 

1.11 Kalt•• op era to to•' ot ·(DO) rela70 

lol6 JI.Ile• bu7 b&clc teet an& aheclca tor n• charge• wi "11 (J'CB) ke7 
oper.ate4•. ( (n), (D!J• (DB)• (10:) 9 (J'CBalJ relq• &Dd (PCB) J.up 
bY8lM)o . 

Solf :r.r tw01ari7 clrn.1 u onl7• make• a teat to aoe 'that u o.la.arge 
19 Md.o while a gl'9U4 i• )leU. • tip, wi"\h (PCB) k•7 opvatedo 
( (P!)• (PG), (1Q.l), (D!)• (JIX) rela79 iDYOlTed.)o 

Soll · Ch•ck apin•t •rl7 talM regi1trationo ( (llB•Y)i, (_..a). 
(JIX•l ) , ( FOB-i ) r•l&JS ud. ( J'CH ) laap iDYol Yed.). 
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1.11 !e1t tor pelarlv ot Mia cvrento l (CI) aDi (OB) rela19 ill ___,, 

teat oircait laTOlT ... )o 

1.20 Te•t tor potential ot •••P reglator curr•'• ·t (B.J Ulll (BX) 
rela19 in•olTO&)o 

a.21 !eat for regl1trat1 .. ·en tip or ring ;part7. ( (R), (WDJ, (WD-1) 
a'dll ( 1Q)w2) rel&~ inTOl 't'H). 

1.22 !e1t tor tl'll.Dk -a lna.17 grout. 1ihrou;.h ••1 tcll ..... 

1.11 !ho te•t eircuit la arrazacM, to aolect aD4 t••,·aiq itno find.or 
an4. J>l1trict s.i .. tor lt7 uo ot a parttel&lar cirCtli' feature. 
( (PC ) • ( S!') • ( S!P) k•7•• Dial; (SS) t ( SS-1 ) ant {Pm.) rela19 la­
Tol 't' ... ) o 

1.H fll• '\e•t circait ia anan&K to iluUcate the »~i,loa ot tile 
lla•t•r• QroQ., Comlec'\or a.n4 Clua 1eleotor1 ._7 aK111 ot l&ap• 
at• are 11pte4 ad.er con,rol ot tao (I.JI) 1aaJl k•7• (!ll• parti_... 
lar D11triot 1ie which tile te•t cirCllit 1• conaocto4 11 1D41oatecl 
') tile 11.H ot & translating cbari)o 

lo21 !he teat circuit will in4icate 1Q' laapa tile olu• et teat la 
JWO&T'•••· ( (lf-.l ), (lfwz 1 or. (T-8) l&llJ• inTOlY•J· 

a.2a !ho teet circa.it 1• arranged. to 411tingaia!l \etwo~ D11.a7 &Dll 
141• ••l•o'•ra an4 to wait tor a •elector to ._ec ... itlo, after 
whicll'.it will proooet with tho te8t. ( (DB) aM. (DLJ rela19 .t.n­
TOlfft)o 

1.2Y ~ paa• 1Ma7 k•7 i• ,proY14o4 "° oau .. tile t••\iDc oi~it ._., p&•• 41•trict ael•c"on at "the time it 1• tea·Unc tor n.7. !hi• 
P••• 'blla7 to7 will cau1e circ11.i t w a4Y&n.ce b7 the 41ttrlct l•.,_ 

· ing a •'•r reoor4o (PB) ke7; (Jm-1) relq ·&JUL (.BSI) roeiner 
1.nYol?et)o . 

lo28 Tho 'te•t circai ~ wlll Ii•• an &lam ·wMD. trOllltl• 1• ~terw 
•• .Aa alaa rill aleo H giYea after a R.1 U.ltle lnten&ltiD. tao 
nat 1iba" a ••lector re•iD• na7 tor too long an intenal. whea 
the te1'\ oiroait 1• waiting to aei•• ite Thia will. -· wl'Ul tile J&•• Dta87 ke7 1a a aoraal poaitloao 

Zo2t . Begi1•r• are pro't'14e4 to recert 'Ule Tarin.• oell41'tioa• tbat 
a teat cirn.1 t lla1 eneo11.D tere4 &Di w indiea te tile pertomauo ot 
tile test circuito ( (S'l')1t (CT)• (BSI) an4 (UL) ae'Hr1 lnTelTe4)o 
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a.ao 9l• "teat circ:ai t _,, H nW:nlK to aor•l at arq · tiae b7 the 
ep•ation et the (D} kq. ·· 

ldl 'l'll.e oir•i t pro•W.•• a "cen1irol ad.Yance (CA.J" feature .wllicll 
wh• uet. witll NP•" k•J'B• peNi is re•toring te1t nitch "o no,_. 
-1, er ri tbout repeat Jte7 eperate4 will allow circu.11; to aclYa.nce. 
!hi• (CA.) ke7 will restore circaii ai arq tiaeo · 

a.a !he tea"t cirni t ha• a reaote contr~l "tea ture to enable tea"t 
- to repeat ie•t• troa the line tin4er and distric" :tram• f"7 
ua1ng u-a. te•t aet)o 'Bli• feature i• oal.7 operatbe with a (REP) 
Jcq eperated.o (!he (BC) rela7 iD 'M•'i olrcui t i• 11.a.O. wi 'Ut. till a 
teatveJ. 

1.11 The test cirw.it gi••• a tme to n0Ut7 •ender aen.itor if' 
aenur i• a"1lclt during tiae teat circa.i 1; 19 •king uae of i 'lo 

l.M The te•t cirmi "t mplo7u a •lllChr•nising •ell•• tor keeping 
·'the aaawr nitcD.e• or th• IZ'OQ nitche• in •t•P• ('lh• "A• area 
of A. .. B ••lec"ton are iDYolYe4)o 

1.16 lfhen the line find.er 1m4er teat •••rstepa the te•t tera:lnal, . 
aa (OS) laap will light to lnclioa"te thia eon41tien. ( (Os), (OS-1), 
(O&-oaJ. (OS.SJ am (Os-&) relq• and. (OS)_ laap in.YOlYed.). 

1.16 lhen 1ihe. U.n.e find.er 1lD4er 'Mat tail• to pa•• the trippinc ••n• 
in the tlae allowed.• 'Ula (Ed') lup will 11p1i to in.d.ioate tiii• COJlfot 

41 UDo ( (lrLP) 1 (~ J 1 (•LI'-&) 1 (Jr~) and. (n.J-4) :relq• an4 
(E.il' J l•P iaYOl YM) • . 

lelT ia z Qb oirOllit i• arrmpd. to block it the 41&1 pata ciraait 
•T•r ~-; amd. "B" 1-.4.• to aend.er 18 open.. ( (PC) rela7 cl•• aot 
operate ad holu teat nitch 1n. poa. 7 wi1ih (!KL) l•p lipted. 

a.se fh• teat circlli t wUl 4eteci a orou ot the •TiJ" &D.d. "ltlm1i" 
llM.• on. azq liD.• timer oirClli "to (!eat fti tch block• la JO•• lft 
w11)l (J'B) laai> 11gh1iet)o 

~.at !he te•t circa.it wUl check that 41•trici will charp oa a 
charge cal1 detect• tale• charge 11D.4er all other cGJi41t1on.ao 
( (B), (WD), ('ID-1) 1 (WJ>-2J, .. (FCB) rela;ym an4 (DCB) laap inYOlYed.)~ 

So40 Th• 1i••1i circuit will cle"teot a HYer•al ot ~" • "B" l•cl to 
aen.4er • ( (I.Owl ) rela7 cen.taot• 1n.•ol Te4) • 
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1.41 Bl• teat cirClli t wUl make rep• ii 1i••1i• on •i tiler ot the 'Uu'ee 
1ieatao ( (BEP-1) Jce7 an4 (HEP) rela7 - (BD-2J Ol" (~) k•;ra 
inTOlTed.)o 

4o CODEC'.rllfG CIBCOITS 

4.1 Di11irlc1i Seleo1ior and Lill• l'in4•l' e1rind" 

All claaaea of sender aelector 1iJP• di1trict •elector• C&ll -· 
1iea'\eclb7 the c1rcu.11i. 

4el D1•1ir1ct Selector fe11i Line 

!hi• 1a 'the line 1io which the dia'\rict aelec'\or De:l.ng t .. ted. 
11 clirected b7 ihe te1t circa.it lllt.4•r oentrol et a 1el"Yice ..... r. 

"4tl Star'\ C1ra1111i 

'!lt.i• cirn.it 11 cenneetK to 'Ule t••t circ1lit ao -..t line 
tin4er eleTator aan be direote4 \o tile teat lia• •i'Uleut inter­
fering w1 'Ul 1el"Yice. 

••• L1n•·Pin4•r Teet Line 

Thi• la the line to which the ·line find.er eleY&'Hl" 1• 4irected.o 
'Dle bottom terainal8 on the bott• ltauk ot each line :t1n4er tnae 
1:. uae4 tor teating purpo1e10 ~th 'Ul• tenainal1 an4 ._e line Niil 
n.'\.;.ott rela7 ot this line 1n the (A) nb-grcnlp are eaplo7tl a• 
8hoWll on the 1'\andard 1111• circa.it, the pJ>oper hunting cond.itin 
being place4 Oil the teradJlal· Of '\he traae onl7 when a 1eleotor OJ.L 
tliat fraae 11 being 41rectecl to the te11i 11.u•• 

Arq ••l"Yice 1en4er a1aocia1iecl wltJa a par1i1nlar P'Oll.P of 41 ... 
tr1c'1i• -7 1'• ued. the .... ae :ln Hl"ti••· to t.irect tile il•triot 
1elec1ior te the 1ie•'1i lineo 

DBSCRIPlIOll OJ' O.PIBAf IO» 

6e01 COJ111ec1ior Stepper 

OU ot the•• •t•P»inc ni '\ch•• ia UK for eacll 2G or l••• u ... 
1ir1at 1eleetora tilat are to -. "8ate4e !ilia ..ttc1l ael'Te• "9 ooa­
neat the 1n41T14u.al leacla (LJI), (:e) ant (D:B) tor contnllinc ill• 
line tin4er and 41•'1ir1c1i .. 1ector, al•o tile pr.rtia.lar •z• lea4 

which aonnecta "1l8- 1U.rt cirn11io 
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9Le 200 tne aelectora wllich are dnlgnated. (Git.) am (GB)9 
•ene to aaaociate 'the teat circuit w11i'h a connector •tepper• and. 
to the •tart circa.it of 'the fraae 'Ming ••ne4 'bJ' 'the d.1.atric'\ ..... 
leotor• reached. DJ' the connector stepper. A •JDchronislagarrange­
.-nt l·• emplo7e4 to keep the•• ateppera .in step. 

5o01 Jlaater Stepper 

Two 200 tJP• selector• d.eaignate4 (KA) aDll (JIBJ ae"• the _pro­
per Ht ~ P'RP cennectorao '&e ••ter steppers pel'llit the ue 
ot 20 grou.p connectorao 

Thia aequsice awitdl aenea to control 'the 200 17Pe aelectora 
'tiaat connect the teat circuit to "lle circuit to be teateclo It 
makes tile 'Ml•J' teat and Ml.Ye.no•• 'the diatrict aelector lead.a of 
'the lU1it lleing teated. I'\ make• one reYolution for each tea'\ im­
po•ecl• 

5.06 Ola•• Saq•ence SWitca 

Thia •equeno• switch control• the Yariou• teata 1apose4 tor 
'tile Yarioua · olaaaea of call a 1iha t teata are made tor a ••ch dl ... 
trlot aeleotor. flle testing o'f · 1iht• ·switch l• controlle4 '7 r•l&J'• 
eJ81'&te4 tr• '\he flrat terainal of 'the connector awitchea 'bJ' aeuia 
of a croaa-coanectin& aeihod.. 

600& Pr•sr••• Laa,p• 

'the connector (lT to ·20) &'l'RP (Gil.OJI to Gl.TOB) &D4 maater (.ROI') 
laapa 1D41.oa'$e 'the diatrict aelector to waich 'the teat circait ia 
attacb.e4e 

6oOT Buz L!!f (JLP) 

am lighted. ln41cates '\hat the diatrict 1• mq. 

&.oa Bu7 L!!f (BY) 

Indicate• diatriot aelector ie Mia7 tor aore than till• allowe4o 

6009 Io Line J'incl!r (:nJ') 

'thi• laap i• a trou\le laap aD4 1D41~tea that '\he line 'find.er 
aelecter wlll\not paa• 'the trlpJlDg aoneo · 
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'J.lh.1• laap ia part ~ the alaza circ•it anl will light la ••ri•• 
w11ih a1BCellaneoua alana. 

&.11 OYentep !'a:!P (OS! 

!hi• 1&111> ind1ca 'M• tba t 'Ule line tincler h&a oYerateppell or 
tbat 1ih.e sleeYe ot "11• 11.Be tincler 1• open. 

1.12 Pal• Betura Lallf (l'RI 

'.l!li• 111m11 when lighted 1nc11cates the tal•• return of 41•trict. 

iell Doultle Cbarp Las (])Cll) 

'!hi• ia a trcn1.ltle laap which light• when a 4ouble oharge ia 
accnmterecl. 

iolfe J'alae Charp !:up (J'CB) 

'Dli• 1• a trou.ble lamp which light• lUld•r tile following coa41-
tiou1 

~ • tal•• cb&rge 1n first teat• awi'tcll 1tlocka 1n poso 16 

B • tal• charge 1n ••ocm4 teai. 1teton reSa.lar dl&rge •• 'block• 
1a lT 

C • talae charge 1n aeocm4 teat wi'Ul (~B) 1ce7 opva1;e4 eitiler b ... 
ton or dving nplar charge 

J) .. t&l.• cb&rp iJl "1l1r0. teat ltetore regular cb&rp 

a • Ia "Ua.ir4 te•t :tal•• cbarc• 1n replar charp :pe11-.10n of ring 
pt7 . 

"I • In thirO. teat wi'tb. (~H) 1ce7 operate4 talae U.-vance Of' .4.ia'lrict 

1.1& Stllck (CS) relaz (SCS) 

fhia laap i• a troultle l.aa» &Dd. iD.d.icatea that 1ihe (CS) rela7 
et d1atr1~ ha• tallecl to relea••• · 

1.1& lat, 2nl & 11'4 Teat L!!p• 

'Blue laap• are teat illdica'\lDc lalQ• arxl in41catea the particu­
lar teat 1n pro&r"e••• 

I 
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1.1 f ...._ ot CJ!l• (BC) 

( 36 Page•· Pap 9 ) 
Ie8lle I B! 219116 . 
•r•2l' iiB 
Bepiaoiil all prnlii• 
i•n••• 

'ftli• laQ ill41•t•• the la•t d.ia'\ri en "• 'H 1;aafft. in eae e70leo 

loll G!!!p Oft Bonal ( QOJlf) 

!Jlil ii a tNllltle lamp aa4 llpt8 whea MN '\Ua oae group ni"U 
1• dt aorml at -. aaae tf.ae. 

6011 01 ... I.up• ... n.a. cc 

Blea• lap• an Olu• Indicatinc lamp• aa4 in4.ioat• tile clar11 
ot 41.trict '1D4er te•t• 

1.ae atan 1:9 Cm I 

!Ile ..... u. ot 11Li• a7 nart1 th• auWa&tio test whitll •n ... 
tla• ... tt.1 all 41etrtet •leoter c1rcu t• ha Te 'Na ""ted.e 'lha 
rele&M et -. •tart 87 at aB7 ti.a• will re1ten the te1t &114 olu• 
•1 tcll.. w umal.e · 

le21 hlae Ol!a!p b7 (JU) 

IJlle •:P••atta. flt tilt• lla7 ._.. 1ihe opeaUa et the aeccm4 
teet •• a• w illUoate a f'&Ue cbup 4.vln.• a 1'u7 Mok coati tion 
ant lD '\he W1"4. test to 1!mlate a neek con41·'1cm wi tll a ll"GRllll\ 
• u,p ot line •----'U.7• · 

i.U BIW.Z. w •oriul. !V (Bl') 

'Bl• epeatlla ot 1ila1• k•7.t .... 1ille re-.m to aol"Ml ot •• 
•tire olrni "• :baol11•t•c wo$or •t•PP••• 

I.II :Pa•• J!u7 1:9 (PB) 

!Ile opeaU• •t 11l1• 07 •••• the o.maeo••r v r•o•pi• a 
R17 coDti U• am. J&•~ • w tile mzt tiririe$e 

.... C•trol MTaaoe l:!l (C.l) 

!1li• a7 i• operatel wlla tile te1t oireait fail• to caplet• 
lw 0191• .... - a talt la . ._. w01lit 11114•1" ..... !A• ., ... u ... 
Ull nl••• of ill• k•7 •••• 'Ul• 'H•" •i'ca to ... Y&DO• w p••i• 
ti• 18. !lie c01m•t•r n•»P•&d.Tanc•• te th• nut 4.1nr1n. 
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lb.en •• (DP) 1te7 1• ep--.t ... 'till• onnector 119Clll-• m'kk will 
aot ..... •tepter to 1t.p te mn ti•trict at wlll r•»-t tile •-

""'• 
1.21 Time Aiam Eez (!A) 

Tile operaUu. ot •1• uz .._.. tllie rel .. • et 'Ule trn.~• or 
\Ru7 &lam. .&a 1-c •• -. a7 l'IRF I•• O)ter&tei. .. al.&m 1• .... 
et aenice an4 the ._ •• -. c1rC1lit wUl lalook ltefen -1r=1aa-•01illu 
teat, exoept w1\ea 1ille rep•t lt•7 h epeateb !ll• ••--"'-•of 
1ihi1 lt•7 will aot ln.tertere •1• tbe )t&riicalar clraat.t :re.tue. 

5ol6 llepeat JC•r (BUJ.), (UPI) .- (UPI) 

'l'Jle op ..... t1 .. of uq Of·- ltQw -- the tut olrcalt ... 
rep•t tb.at teat a• leng •• th• a7 nmtn• e)eaW.. •• .,_... 
Ua ot e1'1le rQ•t a7 la ooaltb&Ue wt.111. tlt.e (c.t.J Jm7 will 
aaue ••'Mat oirnlt w re,..t tla•· tHt la ltl"4'__.• !IL• (DJ 
a7 •n 'H nl•• ... w1"1l a1'tmt lteis •P_..._ '-fen (CA) a, rill 
t.uaotln.. 

602'1 Partiaalar Oii'cilt bl (PC) 

!'he opwatia et 11lia az am.a•• 11le ciroal t la ..- a -., 
u to 41&1 •-'•r CNQ· .... --cter ate»»• •l'kll•• to 9aa 
parti..i.&r 41atr1c1 4Hl194.. 

1.21 Step l:•z (S!P) 

!hi• Jce7 ia opera'\e4 aner cUali.11&' -••r ...... I'"° -· 
partinJ.a.r·'Ml'lliDal 1a ord.v te ....... the ten Hq11.eme Irita 
tor group d.ialinc ..._ ·1ill.e ke7 la opvatet. after IP'tJQ .... ...,. 
necter 41aling to a4Y&11oe 'the w•t HQ.UDO• ..S.tall tile ... u 
atter ••ter d.iaU.qo It rill 'M neo••q w &Sal ·tdoe ta ·•mU 
to readl •re ~ 10 terllinal• Sn S1'9'Q Ul1 OODMoter •leoten 
hton operating (SJ.l:PJ ktf'• (PC) 1c.,. 111 abrqa opeaW 1n...,. 
neo1i1en wi'tih (S!P) ltq. 

6029 J,a!f Ky (LP) 

'l'hia 07 1• •P••"4 to -.in. tile clrnit ot all pregrua 
leap_a which will b4icate th• »O•iU• o~ ill• -•r• goq • 
o..aee1ior awitcll••• 

6oSO Rliilote Oon.1irel Jack (CA) 

Th• pupoae ot "hi• J&Clt la comiection ritll the U..A 'M•t aet 
1• to ll&k• lt PG••lltle -ror a -.n. w wa "* tile fmlctiainc ot 1ibe 
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( 36 Pace•. ;page u ) 
I••• I :B'l 219616 .. 
:.area-at' 1921 · 
Beplac~ &ii p:reYlGU 
1•n••o 

aelector eder •••" at th• time 'the (UP) ke7 1• opera'\e4• It co.,. 
tr•l• '1le (QA) tea"11H. · 

lell DA. Dial 

5ol2 

'.l'Jat• 41al aa1oc1ate4. with (POL) rela7 i• 11.1ed. w &4.Tanc• "8• 
200 'n• aeleotora to 'the partim&lar 41a'\riot ••l•"or 4••in4.• 
!h.e (PC J aail (S'!P) ke19 an •Hi to cermeot 1ihi• 4.ial to a p&J"tl ... 
nlar d.11tr1·n. 

(ll) :aeiaz (20&--.&.WJ 

!hi• rela7 i• 11...._ • check 'th• poteaUal •f reg11V&tia cur­
rento ~h• 1eocm4a17 w1D4.iag. 1• oomMc1ie4 ill aeri• wi"8 a 1000 ollll 
re1i1'\an.ce te 8atter"7 ill oner to giTe a u.rgin 'be••• tile .,_...,. 
tion on 117 olall 'b&tw17 (I re•i•taaoe ill 1erin) an4 tile kiflli• re­
•iatanoeli 4u• "• ••• or aore ot •••• :re1inaace1 beiDC •P•• ·· 

6011 (:BXJ Belar (nll.ft) 

flt.1• rela7 1• 09naeo"e4 la JU'&llel w1"1l '\he (B) rela7 d.eaorU~ed. 
la a~o•e• la old.er to teteot a -..11ter7 er••• on the •••••&9 r•ci•ter 
lea4• ren.lting in ~lowing•• tu• of 41etriot ud. l••lDa tile (BX) 
relq looJl:ecl,.'1.ocking te1t circu.it 1a ,pe11Uu. l'1o 

5-M (DT) Bely (B688) 

91.e tan.etia et 1111• 1'81&7 11 to ooan.eo"\ •• rlag par•7 ....... 
ngi 1ter l e&4 to "1L• (JIXl) relq at o\ll e till• t1t.aa wha c1roa1 t 
a:pect• ••••ace regiater CllU"nD1i• It {Jiil.) relq qen."'9•• 11i will 
•»•ate tae (J'CBl) relar 8114 Dl•ck '\he te1t circld:t 1a poli 'li• 170 

&ell tns) Bela7 (Bll88) 

Th• f\mction ot 1b.1• rela7 1• w ceJ111eet 'tlw tip pan7 •••& .. 
ft&'leter l•cl. to the (MXl) relq at o1ber tinaea than "11• teat oir­
nit u;peet• ••••ap ngi•ter oarrent. It (Mll) relq operate• it 
will operate 'the (>'CJD.) nlq an4 lalock tile teat cirni t la poal­
·uon 17. 

1.s1 (SL) Belaz (El.920) 

'Bl• fmieiien ot the rela7 11 io 1-teat '11e ttuk ult• iu7 groun4 · 
tr• •lane et tiatriet. an4 tr• 1tack oenuo~.ot "L" rel&{ when 
the te1t line ia on' '11• district traaeo 
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( 36 Pap•, Page 12 ) 
Iene I :Bf- 219616 
Jlaroll '"'lt iiB 1..,iiOW &11,pre'fiou 
1 ...... 

&olT 18-D •u11tance :bl SG"i• wi 1ll !one Con.4.euer 

Bl• ftmni•n ot 1hi• re•i nance ii to preYat "11.e . (PC) rela1 
tr• operaUJ:lg .... tart.17, 'llllich will rem.er "11• 0Yer11ieJ t•hl'• 
inetteotift. 1>7 ulocting the (08) al (Oal) rela19 a'\ '\he Uae tile 
(OSI} nlq opwa1i•• (ft) relq. 

loR J.1.-.IJI Jte1t1taac• (Z) 

.. 

!he ta.notion et 1ib.i• n•i•W.•c• 111 w JtNYut "11• (DLl) r.- ··~ 
1a7 tr• re"OeiYing 1ih• "in4•ot1Ye kick" ot rep•tilla oe11 at 1ila• 
"1ae rel••• test i• apJlied.• The lBJiL) rela7 beiac u.rg1Dal.1 11 
ut •itchet iatt tile circn1J:t m1.'tll after 'thi• 91D4Ut1Ye kiclc 
1la1 beea '111:Lpa tM.o · 

OP.IBA.!IOI · 

'· ftjft· !!ft· 

6.1 

, .. 
, .. 

'r ., 

, .. 

!h• operatioa ot Ule (S'l) b7 al••• tour ab•CAli w u teilow11 

Clo••• a cf.ra1t .aich epeate1 (BT) .relq ff' 1tart the W.17 
'Uae ala.mo 

010 ... a 1-.d. tr. ai••ll&M- --· 011'-.ii ~ ..... (ftirc.a-
......r 'to tile ~· lead. 1ihl'cnach 4i•tr1ot w 1e4ero · 

Clo•• ciroa.1 t to &4.Yance te1t aeq1lmee ni tW. w polttta 2 
t~· grnd '1anqll (Cll a7, ("B" '1rinc)· or (BC) .ni.,., C~ wizi­
lnc) av.rt k•7 eeatan (QQBl) rtlql (ft) nlq, (•" .Ubc).or 
411'90' to ( "Etf wtrinc) (Bl) oaa 1io (R). •B.M'*• 

ClaeH local circai't "9 epeate (8!) rela7e 

T • SUPS lUSBI SiLJCTOJl 

In pontta a the (•J aal (an) nla711 .,.."- t'na:•--• cea­
...._, •t (8Sl) rela7, (lVI) nlq •Nal, (.mG) relq -~ .( .. ) r•lq 
aomal (Il) aa& (Jl) ... aeoa4ari- wiatinc et (Slf18) relq, (S!iJ are 
(JU.) Hleo'tor oen:taot et (JIC) relq (8'.l!P) arc (D) ••leot.-, w1a41nc et 
(•) rela7 to ntt•l'J'• 

fol 'Bl• OJ•aUa of 11t.• (Sil) nlq cl••• a olraatt tr• 'the lla._ 
tel7 11hroqk tll• •'tl•PfinC •&Ht• aa-.ta et (8l) ~' (111.J aaa, 
eontaat et ta&) relq, ... v..111 ot (JIOl) relq9 (IC) &v•-.1 

SPT-1 

--------------------- -------------- ------

/ 

·• 

·~ 
·~ 

. i :Jl: 
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< s& Pap•·· .Pace ia J 
I1n.e I B! &St&l.6 :w..rcal& D2I . · 
leplac &11 p:reYloua 
1••••· 

(.aJ. (BUa) -4 (Dn) b79, ("E" wiriq) o:r ..-•ota ot (DP) r ... 
·. lq, t "I:" •1Z'lllc r (a.a. J b7 aoraM.. ("JI" wirlac) er (a: ) relq, ( Rj[ll 
w1r1-c) •• ._.,., ot (BJ :relq, ("E"-•1rinc) er d.inet WIK" wiriq) 
......_ ooataota .ot. (llll I relq aelll&l (PL) relq aenW.• ~(CC) relq 
ul91, (KU) :rela7 Mrml, (Ql) oaa w crOlUIA• !hi• •aa• creu.4. 11 
•lMed.. ia PM&ll•l tr• tile (VJ.) oaa ibroll@ll 0G11tae1i1 ot (ST&) relq, 
»rial7 ..... ••Omallar7 •ill41Dc• Of (S!P) r•lq ... ltaiiiieq, allu.te4 w,, 
tll• ··pgaat. otrowiii tb.rouall -.e ooniiaot ot •'t•P»•r, coa'$aot (8) re-

. -la7, (lfI) ._ to alUl• V,p a• (:1.e.P) nlqo 

!he •J'&"ll9a •t. 'Uae ••t•:r •t•D• -.pet •P- coataot, remo""'° 
!:ag allut tr• (S!P) relq waioh &lln• ~• (STP) relq to operateo 
O,.ratS... .of 1ill• {HP) "1&7-ol•••• a crna4 oil"ClUt tilr•llab (Li) 
11114 (DJ_., oeV.Ot• ot (SI.ft) rela7 aor-.1, (PC) .ltq urmal, ooa­
'-•" ot. '91:) relq •mal ooataot ot ( S'f:P J rela;r opera-.. cataoii 
ltf ·(:ftl)..:relq aemal ~o~p (Bl) oaa. w (:a) magneto flli• circuit 

· -.... ._ .. ta• ·"••t 81~ .. w ,poa1~1oa ~ !b• o:peaUoa •f ~· (SU:) 
nla.7 a pe.,.·u .• 2 al•a operat• tile (JIQJJ) relq waioa lipt' tae 
(Im) 1->o 

I 

la pontt• -a •. •• <•> relq rel .... •• W.1i ~• (llOJl) relq ul.. · 
-.... .-. (QO) . .,...&Dll.Prla17 •ind.S\DC ot (11•) relq wa1·o1l,Qcat••• 

.. -. tca.csl "1¥ .~JU&"Ma ,c.,..cu Uitt•i'7 to th• (Q.1.0S) l.aQ.ud. the 
(Gal) '8l8f'• . 9\• atte,J.7 .- til• {GO• )1 r•J.q i• •om&eote& -~ 18 tn• 
nal•:-. ... 1 .... &DI,;~. oeaW.0"81 ot (QJ.O») opeatecl., (GOJt~) relq 
ae--'. 11f.Mille ot (GOB} .relq, t•l .k• noJWLl io gl"ftlllle $• (QOJJ) r ... 
~ , .... u'\ i-eo&w• ..-•Ill o~l'tQlt 1io1 op._... .... •1'\A •• grn,p ••leotor 
.~••Z'JllllJ. •·•'11 op~t• 1t aore ~••.II'~ .••l .. ur 11 oft aor­
~· !Jae(~) NIA (StMJ zelqa • .,.. ... ill poaitia Za w11R (SG.1) .re-

... Jq. ep_.w, (Wl.• (.~) •pet• ••era• 1a parallel u sr01Ul4 ,• 
... tQ.l}o wt• 'tlle (SQl) "1&7 0»•ra...._ a •on circuit 1• oloM6. tor 
.-. (SUJ. relq tianv.gb tu .1aac.lt ooa-,t Qt tae .(QU) u4 (Gl:B) --..'*•• 
... 'tU· (GJ.Al u4 .(QiL::B) •_...'- a;p ... 'te 1ill• aaoin c1roait 1• NMTl4 aD4 
tJut (8!1) relq .. .,aN.t••· ad.•&neinc iib.e \•itolt. te poaiticm .fro 

•• 8!IP iii!! Jpg!l ,!!!,J!!'PQI 

->.a'- ~itcll le•Y• .. ..ti'U.cr!ll •• tile .tsD)9 (S!PI) am. (lsQ.1.) rela7• 
uA·-.. ( RA.l a1Ml (QU) .,....._. n4~•-·. Bl• 181.eo~n •••» w ·•• tir•t 
tenaiule wt• th• grew.p-. -.1eo-.v • •• .tlr•"- tend•l "1l• (Lil) Ull 

(B'S) zel&Ja ••··--·I.Ji --le•··~ -- MOead.a17 widing •t: -· (Ql.OI) relq .... tile (CO) u.a. Ill• •• (llf8) nla7 open"••• it •P••'*•• •• 
(Bl) relq la a leoal olroait. fk• (ILJl) rela;r an4 (sif:Pl) relq •P•ate 
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( 36 Pase•, Page Hr J 
x.... s B'1' 219611 
llarohlr 1921 
Beiiacin: &ii pre'l'iOll.a 
·1 ••••• 

la ••ri•, N.tte17 "19.l'ft&tl ill• (SL11) r•lal't (P) aro (GU) ••leotor, 
prima17 w1n4iq en (S!Pl) relq, (.11) (Il) cams, (PKG) relq ul'llal, "---
( PLJ'S) relq noraal &:al. ( SSl) , :relq aonial te crou4• ;l'01Uil • •• 
OUl (~) thl"ft&ll the (SI.ft) :rela7 QeatH, epwat• the (Lft) -..-
net. lb.a the (LJll) -.pet op .. a'M• an4 111.e oeatan• ltr.U, 'Ule (8!'P) 
nla7 epua'M•• a4Taaoinc the (Bl) Rita "9 P••1tl .. lo '.Ill• Q•atla 
ot •• (LPl J niq llpt• •• aa••ola W la.llP, s.r tile 1-- 1£97 1• •P•Z"* 
aW, 1n41oatiaB th& .. tho t1r81i lh.o ftn4R ommotor hu .... &88 .. 
oia~et with 'tit.• P'9Q nit• which 1• ett MIW.lo .U 1th• Bitah leaY•• 
JOaiti• 4 1 '*• (S'IPJ, (S'l'Pl) .... (SLfl) re1a19 and. -- (Jal) -.uot 
releaee1 rel••1ac 1i1l• (Jin) •P9t -'•»• ill• bft81a•• te tel'IWl&l lo 

l.Oo SB.rTUG OJI 01.488 CIJlCUI!' .AID S!'U J.ID J'DJa S&'IC'J.'Oa 

IJ.llle· (CL) n1q opent.• la podtt• '• il)areqtl "8 ('fl) (BJ aro 
(et.) a'\eppe1 cent.et• et (8Bl.) nlq nomal.• am t•J a.a w gr..-, 
the -- p9U4 thzioup tlut (BJ lira.Ill &11111. Mr91 tdllilnal ot •• (B) 
aro (T) oaa, (D) u& (AB) aal _(LJ'l) ••leoten·'ner·l..U• •1..•. ,.. .. , 
•011 er·"D" o•ta.ot et ill• (CL) nlq all4 winl.1.DC ~ •• neJW' .. ela•• 
nla7 &Jiil will41ng et "tile (•) ·nla7 te k'"°l7 ...._ (JA~J &le (CL) 
ateppero !hi• c1ro1d.t 1'11•P•ate1ill• preper cl.a•• rela-7 alll 'Ule (•) 
relq in aeri••• !Ile op81"&t1• ot 11L• (•) rela7 .,_ tile ... 1-.4 
te the cla•• ••le,ter ateppw., preYen'tinc -·cl&•• llteD•.ft'tll hltaa 
named. w nonal pre.tlanl7., fh• epeatel. ola•• relq loou w 
cnant • -· (B) ken the ola•• nla7 op ... tee'-ol•••• el"1&1.t 'H 
grnn4. ~ •• -•Mk ontaot .r (DB) aDI. (Dl) rela19 al {Kl) ·· 
an4 (711 'oaM .- ontaot• ot the prop_. ol&a• fflq .a.u.snc "1\e (DJ 
•equaoe •itch to ... •itl• 2, I er'• U)erlilbtc 'Q•'wlliall olaae Ml&J' 
1• eperated. 'lb• ·(D!'S) "1q Qtn'\H ta,..UG wttll tll• (•) _,.. 
ut, 'Ulu preffnUDc 1ib.e CB1) ntto• tr• .-lac •t ttf peeiU• ·ee 
"'1• "1le <•> nitall 1• ••" tM (D1!S) relq ni...... A8 111• (llJ 
•itolt. .,..._ poa1t1• I the (SLR) ·u& (ftPl) :relq oiantet. WI• 
._. (SLJ'l) rei.7 •,_.'Mil aDI 'Ul4I (M'S) nlaf ll0l'891, •• (Ll'l·t _.,. 
•t OJera't•• thrft&tl tile oantaotaet 1llle pari1Rlar elu• relq, cl•9-
lac ldL tor •• (Ul) •le•t•r b9 gzOIUI& ti. (J>J) &DI (Dll) ·ftl&J'S 
ae-.i, (&l) ... , (M'S) re1q· aoJ'll&l., (QI) -, C911taot et•- ala•• 
nlat o:peraW, (ft) ••lq· or d1rM'l·-...,..atJac .,_ ••• ap or •r;tt 
wirlag 1• uel, oeata•t ot (BC) nlq, er (CA) kq f..,_.ilac_.,_ 
whether "r or .- wiriJIC 1• •Mel., aeataet (DP) nlq or (DPll• 
(llP2) ... (UPl).lr:•78 . ., 4•:P•Dling '&p9l .............. •ilbc !a 
u .... contaet et (PC) kq aomal• oeataot et (EJ relq, (S!'Pl) n-
1&7 to (Vl) - ........ ._. •f (SJ,ft) Nlq ....... , •t (Ll'l) .... 
l•ter .• ·lllm •• ••l•tn o•taet 1tnaU tile (Sl!P) nlq •1--•••t 
.,.., .. Sac •• (JUJ •ltcll to poa1t1• '• Ia »••ltl• a, I or I d 
•• (•) nitela (ftnt wet) a lMfl) ii llglate& 1t 11le i-. u7 le 

·..__ 

·..__. 
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( 36 Page•• Pap 11 ) 
l•llle I B~ 219116 
·~~1121 
llepla~ all pn•L•• 
1••••· 

opeaw. .A.I -· (lllJ mta a4Taao•• :ma poaitioa & .. 'Ii• (:LJl) •cn•t 
· . . rel•••• ••Sac "he ltrullu te teraina.1 2o '!ermillal.a 2 to 21 incluiY• 

''t,tJ' th• ·fa;) aro an pn;Ked. -a operate th• (Bll) :r•l&7• J:a p••1t1• 
. ~I, -... (SLnJ. (S!P)• (st) an4 (CL) nlaJlt relea••• 

11. IPABB·LID lll'Jml B•llAL 

!h• •tepper tel'llinal• oa "11.• (Z} arc ot the lla• tlaUr cOJmector 
•re coDJMJotecl to lead. "I"• lh• the (ZJ bra.a•• make cm:aot wi& tlt.• 
apue tend.Dal•, "1ul (SLft) rel&7 ~p.erawa and. loou to grou4 • oa 

· .. (JO.Jo Ba.• operat1• et ill• (SLft) relq opera.tea 1ihe (J>BJ, (DBlJ ..... 
. (ft) relap DJ.oil a4Y&nON ...... •itcll to P••itia llo ~ (DB) 
, ~l.q lip•• 1ila• (m,,) 1-i>• ID poaitien 11, the (S!:Pl) a.Di (SLrl) ,.... 
1&19 op .... te in ••ri• w ~ cm ca (Jl J aD4 ~· (&J.11) r•la7• 9.1• 
ol•M• a p'Ui 'h operate th• (in) •&Mt .:. 4.escri'bK ill abo•e :pu-a-
81'&Pll• llt.• 'th• (J.l'l) -.net open.tea the (S'fP) relq operate• aclY__.. 
1q the te1t . .Witoh to poa.·1 • .u the •itcll l•T•• poaitia 11, 1ik• 
'(SUl),. (S!'P) u4 (Si'Pl) relqB releaaeo !he (S!) Jce7 open~ ..... 
•uo•• 'tlae (Bl) Ritell w »••itia 2. Tile (NG) ralq' ·epcate4p ... 
Yance•. it w poaitia 60 !!le •xt tenatp•] ia 'tl:La '\e1tecl tor apare, 
11187 .•r 1tl • c•n41 tlon•• · · 

12e STU LOCA!IBG (l,sj SELEC!OB . 

. • -Wi ill the teat •i toll ia •••• 6 &U4 •• ci&8s ni tdl 1a po.a1 tioa 2 
.- tile (J>T.S) relq aorui 1ill• (LS) aeleoter la •H»P• om pelat. 

. . 

9le cirnit 1• tr• cnuA am (U) ... (D.Pl.J tq (•itlt. .... wii­
~J or (DP) n1a7 ("K• •iriacl (IC) kq urul (ms) relq aaZMl (•) 
... JoaJ\lon• 11 6 or-I.to apet ot (LS) •te;pper. 

ll~ ~.Ost LID JDlG 

Iha O.e line tin .. r a.Ur teat i• nq• grnd b c_eo,'4 te 11t.e 
(DB) l•4- OPW'&'liq the U>:I) relq aa tile (Bal) •itcll a4T&aoea w ,... 
•1Uoa '• Yi'll ~ (JD) relq operated., tll• circait ~o- ta. Um.J 
rela7 1• op..a, preYenttnc i'l• eperaUa. &DI. the a4•u-a.t •f •• (Jll) 

. lri tu h• peeltloa lo fia• .•,puatiD ot "1l• (llJ) relq al•• •JOrat•• 
·•• (..,.1) Mil (D) rola19 &114 11pt• •• (BL:r) i-.,. ·'!U (D) relq 
••~t8' •J- a. ti»• ril&C. •d. .aleeye l ...... • -· (DB-1) ·relq pe .. 
tol'l!l• ao •••tal f'Ulct1on at till• tm. !lt.e wat circa1i r••ln1 ia »..,. 
. 1ti t1mi 6 1Ult11. tile •7 ooM.1 ti.• 1a reao•'4 · tr• 'tl:Le l:la• ftn4er er --
'$11.,ta• Uae .1._ .opvat••• , 

u.. IJ>LI: 'LIU .riOD - S!A.B! cm !f OPlllA.TlOB 

lh• a llae tider ciraait 1a w.ie, gr~ i• ao'\ coDn.ectecl to 'Ule 
(DJ l•t ..... -· (. u ). rel.&7 nm.tu ao:ruJ.. !Jl• (IDL) relq O)erat•• 
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( 36 .Pa&u. Page ll ) 
1.... s B!' 289511 
Sarc:IL21'. Dat 
liil'.&Cii: au preTiOU 
1••••· 

w a'tte17 a oea (X-1) Ill Je•• '• !he (IDJ,) relq opera:\M.1 c-.cta 
cnu.& te •• (DB) 1.- mklng •• tiatr1ot mq9 dnaou · *• (--1·) 
8riW. te poaitie 7, •J.-atee 1he (S!) •ter ad. (O!) nlqe .._. ·l~) 
re1q .,_.., ... , .,.atee 'Ule (~)a.tee Gnu4 tna '1le. (J)B) r.-n 
aol'Ml, 1llrngh - (G) _.. (JI), (ft) nl.q con.-.u. (S) bl'Ul1l flt' file 
11aawr ••leotor llD4 lead. •s• opeate• '\b.e (.A) relq la •• •tart oirw · 
ml t *• the aw.rt oircait 1• 141•• ID tk• tell.•bac '•••r1»tl•; ta'f)t 
(SJ a.n4 (LP) refer w '1le aw.rt, trip ul. lia• tilltar •1roaJ.t• re .. ...., 
tlY•~• ~ (.A) (S!) relq, Q•atel open\e1 the B (ft) zielat• 9'• 
B (H) nlq.,·..-ratet. ep .. te• the (C) (M) u4 (0-1) (8'.f) ftl&la' Ml. 
01 .... tu ring •1'• or liU c1ro1llt operating 1ille (LO) Ul4 (LCl) n-
1&19 ..a llae (L) nlap• !Jae (Iii·) nl.q OJ•at ... 41•-•u •• m7 
CNllJlll tr• (DB) 1..... 9l• U.. (la) relq t:peratet• op .... t• •• (Bl.) 
(D) niq. !Ile lia• (L) .... (BA) (DJ .. el&,. operate&·-·".,,.,. 
te tile (HJ lea4. 'l'll• (MJ (m) allll (0.1) (ft) rel..,. •JeZ'&'-4.I opeat• 
•• (B) (ft) rela7• 'Ill• (ft) (DJ relq ., .... " ... O)'erat•• ... ·t~J 
(ft) nla7' ~ "1l• (C) (m) relq ., ... .._. '&• (SN) (I!).-~ 
Q.atel.· •»eat.a tile (D) (ft) Nlq aal. etilllleot• ~- t.' la& {Sj te 
.. teat otrc111' ~ tJae (C) (ft) Nll.7 Qerat.a. wt• •• (t.c) 
~ ... nt•, llWd • ""8· (Z) 1.._ l• •-•cte4 te tile (LP) 1.al 
ep.-atlac the (J.1') (LI') rela7. :rn.. •11 .-1nt ea ~· vip• atuti, 
line n..ur Ul4 41•trht aeleoter ctin1111 tuot1• •• tor a ngd&t-
oall Jmat11Lg 11l• te•t lh• &Ill a We Miiler a.Ill rel••1Dc tlut trip 
.-. aw.rt olrcndu. ••tile (-....} (91') nla7 r.i ..... •• t•) .(l'f) 
rel.q opeateae . 'Ble (BJ-t'ft) nl&T •J .. 'te4p rele&8••• tile (~) ..... (0-1) 
(ftJ relqs. !It.• (BJe (D) ..._ (SJ (ft) nla111 are 1•*9411111ler catrel flt•• (J.J (S!J--nlq ala n•d•• 01»era'H4 ut111ill• (JM.) ••• te 
poalti~_ 11 -.. '1l• (BJ relq epent.1. am. tJae teat lia• ua4 aa We 
..... an tRn4 11&"917 ..... gnnra4 are com•'"4 te '1l• rba' Ml. ts. 

- l_.. ep-..tlq tile (l'C) :nlq. !Ile CIC) i-el.&7 oteratei• ........ _·th• 
(B-1) -1t• w P9•1U• le Tile (:IC) teW e)e~te• m pealtloa t··rn. 
cnui· •the (DB) relq urml u4 localt• .-._. c•1irel •f ._, (JO) u.t 
(B) , ~:P• !Ile (BC) rel.q •P_.. te4• cio ... aa operatlq elnut tet 
th.• (JC-1 J rel.q wh• 1he ••t•r ew1tu nh.r• to ••nal •• all 'H1u 
an CS1mPl9'9'0 • 

1.. nma ro•-~ o:r LDJI :ruma 
----------------~--------

atl• In pealtia 7, gna4: 1• o•..OUA \e •• (Z) led hta tile 
nan el"1lit eperaUag tile {JU) relq'··&Jll tll.e (QJ "9lq· 1.a··•·· lb• 
ftnawo If tale e.-rat1D of 1ale (LY) Nlq ta.111 te ltari --· wr4t1••• 
tM cinat t tuotl- a1 tell-1• !Ile tint cl••n et •• b.ten'Qtv 

. Mlltaot•• operaw• '11.• (&NJ relqo !Ile (IL1'41 nl&1 e,antK• lolk• 
ta am• .S.tll tile (nt-1) relq aioll epentea •• tlt.9 la'lienqte o.,. 
taou ·ltreake 'file epera'toa ·~ •• (E.JMI} relq ill ara epentea 'U1e 

~------~------- - --- ----------~-- ------------·--> 

l . 

. 

I 
J 

"/":._~; . 

,··~:±t-'- ' 
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( 3& Pagea • Pace lY ) 
laMLe I J! '119616 

11a~~DB :aepiaii &ii PnTlou 
1 ...... 

(&MJ relq .,_ 'Ill• .nu"9 ol•ftl'• of 1ilt.• 1ntenap1ier ooa••t•• 'Bl• 
........ , relq opeatet, l•ob io gnu4 ea '\he (DB) relq, .,_...._ •• 
(B):relq ad light• •• (~) :i.., u ut bdieatlcm tlaa'ti the (LJl) rela7 
laaa f'alletl 1io •tart 'Ule 1Q"'4.1'1••• Tlle oP•&1i1~ •f 11l• (D) :nla7 OJ•• 
tile ti», l'lac· aa4 al en• leacla :tr• the 1~t circai t• ••• _UlU.g •• 
te1\ oirni t la poal 1i1a·-,. 'lh• cirn.1 t remains ta 'Ut.1• P••i tta a1 a 
~J'ft.'1.• oonuua llatatlnB •• (XL~) i-.. It tit• .,.ratla et ~. (I.:1') 
r•lq a1iart• tl:le lQ-4.rl•• th• (GA) nlq 1n tile •tan. ci:r~t o;pen.t•• 
and. reao••• srftD4 tr• tU (Z) leat. 1ikU r..,Yb&j-·'tll• ali.ert circait 
trea '11• (lfUwol) nl.a7, 6adl •••rate• in aerie• w1'tih the (ILJ) relq to 
Cl'ftD4. on the (DB) rela790 . file (n:J-1). r•la. 7 eperate4,f r•o.T•-S?'----- · 
troa 'tu iawrra,•r euV.c'\a p:rnatiag '\he (J'LJ-1), nMJ an4 (SLJl-6) 
rela79 tna opera Unc amt tile teat proc ... •• 

11• .DST J'OB. OUBSUP O• Lil':B nnD &a ORJS SUIJB 

. IA »9•1 tlon r • wt. tll the-{:LG J ?l&JS .,.~~~; wlaen. '1l• elwa'tier r•••• •• I•) •-•'• pou4 1• cuneotet ~o the (:aJ lucl• opvaUac ..... 
th• (OS) nlq• !he (OS) relq •Jer&tecl• la nra epva1•• 1htt (Os-&) 
relq, •1• preyat• 'lhe opea'U.ta •f tile (Os-I) r•lat·-·-a- ti&• Una 
n.I.• relq' (1ir) rel•••••• gl'Ol1D4 1• re•"4 tr• 1A• (B) 11&4., reao'floif !Be.•• aon olraait h'• tll• (OS-l) nlq, whim opvat••• lftl• (os-1) 
rel.qa19ra'94, :re1 .... , 'till• (09-1) relqo Wi'th ...-w1rs.n. 1llt.e-~1.••• 
•t •• (OH) relq 1• TV7 alew, allffto1•t t:lae 1•.allond.· tor tile 

·. JGlV 1eleo1ior w ._._ •T•r f t•:ralzaala .... "11• 'teat ni'Mb. to. 1-o aoYtl& 
. a_tit1~Jo,•1'1oa T '9:ton the (01-1) rela7 1• operatM.. Slloalt '!&• line 

t.U....- o•entQ, tile t1J &114 rbg i-.. will net •• oomieotet 'tilroup to 
-· •ale.ad "1le (PC) nlq •111 .. ._ w opera1i•4• llelliJIC tile t ... l) 
•1'kll la pontion T &lld. -· (Os-I) rela7 open.·t••• lh• ~ wtrin&' i• 
•• •• rel••• •t tit.e_Jos-aJ nlq lfill o~erate the (OM)_..., (031-1) 
nla19 it the (LC) .nlaJS~ op_..MA. witll th.• (.PO) rel.q uftl&l 1-... 
Uoatlng kt tile~· :nu.uz. llu-wen_'\Q.Jri.o The (oa-1) rel.a7 op~ 
ate4• l~'U 11le :(0 J >..., 1D41oat1Dc tit '1ie lh• tiaUr .-•-•••rateppe& 
.._ OJllr&t•• 1ill• ( ) rolqo !he (BJ relaJ opens the t1J9 riaganl. alen• 
1~, et ill.• •tart ·olrnJ.t, llolcllag 1be w•t ctrcllit b poaitlon f utU 
th• _9.r&ttlll Of 1ho (C.I.) ke7 to Nat.a• tile o1rc1lit. to Dol'lilalo u· '1le , 
(Q<$. ~~ .~ft14 tau w op_...w due to a 91en alone "1le (PC) rela7 
wftl.4 ao"t .Peat• a"4 tho (OS) lamp will light blocking th• ciroai t la 
poaitlon 7 aUl (CAj Jte7 ie e)era•e4o · ·. 

/~ 170 DI.&LD& 01' 'l'JJHJ:I DIGilf CODI 

•• · 11ae tb4u t1Ma the 1itt•1 iend.11&1 &1111. •·· ••w 1•· •-•tet. 
te the teat llae tile (PC J rela.7 opera w• &a4 a4Taac•• n1 tcla w poai:U• 
le W111a tll• (:&iil J .~toll bl p•1tl• It IN1bl4 • 'tM (DI) rela.79 •1'11&1 
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. JO•itl• U• tit• (!SK) Nl&J' nl• ... aD4 I.a position. 14, -· (CS) 1"ela7 
Sa "11.• ••t oircndt epeate•• t1u.-ftcb, ··tiw fl'Bl:t Gil (.BD) rela19 aol'Mr11 
nv '*• rtag •iM et •• tlatriat ••leotor c1!'c1l1.t ilu•Oll.p '1i• ••ta 
ni-.uff (!8) relq, wUll "r wiriq and. apparaha, o ... (»-1) alJll (0-1) 
e•ta•t• et the (DL) r•lq ( Y) ftti•._• (20 oJaaa) 1 caa1 (J:wl) an4 (1:-1) 
te lft1Ullo Wiib I: wirinc &nA &PJ&ratu oaa 01 aon"8.cta et (Sil) &D4 (BL) 
relq (T) 1'9'1•'hn• (100 -..) cau (JO.) and. (D) w groud.o !be [OS) 
relq opea'ffl,. opR&tea 'tla.• (I) relq ner 1ih• tip ei4• et th• line, 
"1lJ'Q. 11l• lnternpter 1'h'taet•~ '!'he (I) relq look• tlaroup it• make c..,. 
taet ud. op .... t•• -. (BO) relq1 aa the (IT) oonaat• of 'tile lnte:r­
J"Qter •k•• ·a- "C" wirtnc ia uet 8114 ws1i line 1• on 'till• 41.atri•" 
fraae ille (SL) rela7 1•. OMaMtM. w '*• •lMT• iJl pl•• •t grn:at an4 
•n ot.aate t~ er--. •l'ftl)l .... !'h.ok oonW.ct of (J,) :relq la 41.­
'biot lleton 41atr1•" ft<l1l••• ni\ell ad.Taaoea out of poai-tion lGo •• 
"P wi2'1n• 1• •Ml 11h• •per&U• •t (BO J rela.7 op_. al en•• !h• 01waw •t• et (BO) nlq ., .. •• alM•• oircuit '\D.roli&h a.. (P) all•lnc "11• 
4i81rlot •• a4Yaaoe fr• 1U : "talking' to 0)81'a'\or" poaitia nicti NN 
1•*" •• (08) relq la '*• "-'" eircalt. 'l'h• (01) nla7 rel••-. r ... 
lea••• -. (I) n1&7. •• (llO) relq epera"ecl ant tll• (IJ relq r..,. 
lea•• atna.•• the (Bi-1) fti.tclL "w 1oa:Uo.n 15a It "11• tinrtei oir­
nit la&• fa1let w a4Tance to "11• "'b.ltinc w opera-tor• po1iti•~ tale 
(osJ. (I) &n1 (BO) :rel&JS tall w .,..._ ... ant 'blooJc •• (:a-1) niiala la 
poe1tia l4e · 

22a. !118'! OJ' SURalIS>ltT BELAY. (DC) 

A.I 'Vie teei •1 tell »&a••• troa 1011 tie. 141 w 11, 1fi tJI. 'T' w1rtilc 
ul · apparata.a iill• 20 Oii aoaki.ng oirni't 19 helt acr••• the .UP aJlll 
rtnc 814.•• ot 'the 'Met eirn.1 t. w1 th "C" wtring an4 appara ft8 '\ib.e 100 
9ba •O&ltlne o1r4nl1t 11 hel4. aor••• the ti• and rtac 114•• ot ihe teat 
line 108.king Ule npen11er7 rela7 (DC l• W1"11 '\he nitch b. P••i'tiiOJl 
16, ~· (a), {.._.ll ant. (Sit-&) r•l.&7• reep .... te u.ter ••"rol et intez-.. 
rQter oo.n•ot• (I') aa4 (JJ. 'Bl• eperaUoa of ih• (SIC-1) rela7 r ... ..... -· ••n o1rea.1t fr• &1'01Uld. -· lS), (U), (V), {W), (Xh &DI. 
(ZJ nail'ta.noe1 }l"itglac 1ih• in eerie• witll the (Y) r••i•taces aero•• 
•• tip and rtnc, '1lere97 rel .. in.g 11he a;p1nisor7 (DC) relq 1n tile 
tiltl'l'Ct oirc11l 'lo '!be {BEL-1) rela7 operate• eyer thi• tslrcu t a1 1oon 
a1 *• di•trie" relea•••·'1M line•• illat 48 YOl'C• 11 ccmneotM 'llnap 
tile lae relq te the (ll) 11&4 &DI abanoea taae (B--1) •itCb. ~· poas.~ 
ti• l:i-. 'l'Jt• ( z) real 1\aac. u aom lt7 Q •irinc i• eonaeo°'e4 1n e1zr.­
n.1 't *-4 ot flDIL-1 )' relq to )lr'eYent a talH o:p ... ttOJt et (DLwl) 
H1&7,41l•tre iaftct1Te' nrp.tr• repea'iag o•ll. !A• (Sit), (Slt•l) 
&Iii. (mu...l) rela79 rel .. • aa · •• ni'dt. ad.Tam•• w poaHicm. 160 Wi 111. 
'tbe (:a-1) •1"* ill po•l'i• 161 iil• (1"2) •itdt. dT&.llMI 'H tile n•t 
IHt•ltl• t:rn creunA n oua (11••1). 1f1"1l tl\e (a-4) attell la po11i'Uoa 
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F 
! 

~ 

) 

21. 

~.,or I .srou4 ea oaa (Y•l) ~- caa (Q-1) adT&n••• '\h•(!Pol) .,~~cb. 
t•·poi1t1a lTe .· ~1'01ml on '\Ile (~) r•l.&7 normal ad.Y&ncea \h• (a-1) . 
-1.t~ t.· Jt~•1111oa 11 •111b 'T'. 1'1rina •itcll aw11-1U r4tla•,. ot CO-S.)' r ... 
lq• With •• (Bi4) n1tah .in poait1oa a,· 'the (SD-a) relq' o»ert:~•• • 
tbro .... tile ooatact•· ot 'th• (Sn-2) relq, (Sll) NIA .fD-S).'~etf.19, •'~·· 
!!re opm'&tia ot •• (94, ~elq a4Taace• tho (._1) ~itch ._o, poa1-.1,m 
1,. amt. oo:aaeo'\• £NU4 to t1ut · ( ~) relq, causing 1 t to .,e:ra.t, ~· 
look bl ••rl• ,,ttll . O.e ( 0-S J rola7 &a 'the' ( ... l) •1 '* &4.•&D.oe• t':ro• pe•l tl~ 11. . .· ' . · . . . . . . . . 

ft:ft Jt()ll qr·~&U O'.r (CS) !!1f!i~ Oi' DI Sl'RIO!' 

Ill• *• teat •lta naoae4 poe1tion 10 w11ib. "J;" ~iri.nc or 1 ~itth 
"JC" ·wlrbac,· tile· (l'B). relq eperat.a •. ·· o.• ·nt• wirtJac 1• •*•• · "1\e. opU-... 
ilm Of' 1ib.• Jr.I) op•a.toa tile (l'Bl) which opwate• the (ni)• .. Witll ("81), 
·l•Jam1. (JM) :relaJ8 oper&W the (JD) rel&7 operat••• !h•'(ftl) ·1• 
yez.t. •1 ... 1i1 nlMaiq &114 will a1ln. lld'ficlct. tlao. tor tile di nrict. 
•eCi~•• ~ltd to P&•• troa po•1t1a.l.8 1/•tol 1/2 'b•tere rfl.•~$111 
.- •Ul ·re1M.1•· 'Hton dlitriot Mquono•. •itcll· can. -.t•·aa eJ,Va n.• .. 
litt ... ia 1-. a8 tu (DI) re1A7 rtli&lu operated. th'• 'te•t a.1Uh wlll 
lte ltl•Oltel ta ,. •• 11 er 17• 'Dl• ••t ..rttcl:l weu14 ao~ aon out ot JO•• 
lA u-.11 ill• ( nl) nl.q h&4 opera ted.e Slloal4 tile ( CSJ nlq in ~ · 4.U­
tri•t fall to teleu• °'1lo t.iltriot Mq11.qoe nitclt. will rota• Utll tlie 
(CS) telA7 reloa•••• 'tai. .. r aol'Ml oent.1Uen1 'the (J'B) *'81&7 reloaa91., 
1dltil tile 41•"2-let reat!ll• aomai a:aA •ill ll•lcl tll• 4f.•trtct·lnia7 ,.ntu 
,.. rel••• 'ot the· (ftl) r.iq. 'Bl• (02) rel&J' 1• 81•• •ou.ah te ... •;.re 
'Ule zielan of tie CDI) relq. · D• "P wirf.JIC 1• u .. 'Ule (nJ ;rei.q 
la aot,al~ -~·llmoe llllfn en~ oond.itiou ~· te•t Oireai' will 
aot teet tor a rotatlq eoaUtiea. .._ tb..• (ft) relq h•14' •·• t~•t 
iritoJl f I W.oa91 Sa ,pGaitla 1 an4. wW J.y&noe to a of nat r•Toli,ioa 
~- -1~"4· . . .. ' 

UC~ .!l!£ O~ DISWO'l' CIB.OtJil.f • DDA!II~ COIL U . 
' .... ,., 

"• tacl Pl!!H!OU Jtll:t.Al na,, usu1·-.· •m•c; ···ut>ptft! 
•t•' th• (JM) •1•• ta »e•1tl• .z (•eoea(,.-."°:f•~l,_) st~ . .a.i;~ .. 

"1l• (SS-1) relq tJutn&tl th• ooat..ota et tile (PLfa)• [NCO &*I (l>!SJ 
relq• tihrftlll, ... (~J ~·-·~ tll• .~1'* to,~"°'•.•+'~~ ·~ , .. ~~,~~~o; 
t111unloa1 la »41d'tla ate 10 lululY• In iill•·-. ..... _. u~.-eert•• 
tor tho t~~- re•ttl1dlea ·~ ... •it•· •111& ,tile .... p .. ioa ~/~- ·i·· d.lgit 
oe4• •-.,•, \.• .,.0. tlaat 1~ •U.1 •1iep "1ae 41.•·h·lct ·•1relli1i la a, te.Jt1»c .. , 
~1111:~,, .ta JOdti ... 1"-• -~ (1,.._Vl zieal•.._ .. ~· H"14(K ~o~~ '\b.! 
ti) ·~~••141Rc .. ••·•~-· ti.,~ (IJ.ICJJ nlQ •i>-.t•• .clw~ '~· 

. tH(~, t'.ii~0 ,8Ul4••. ·-· til' ~1.U.1e1 la ...... W • ~~f,.J,O~l'l"" 
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llepiaa!:n.g ar pn•lcm• 
i•••· 

••• 

-• ('ml relq no;perate•• !he (DC) relq ta iill• tiltricit 1• .• , .... tel.• 
Di•· (asJ. ('1'0)~ (T0-1) 8114 ('.l'C-1) nla.71 tuctloa .... , ••• ,1w. u. t1J"8t 
teat • &d.Y&Dae tile (B-ll .. ttdl w poait1on 120 1'11ilt. •• ·(ll-1) •lt•ll. 
1il po•itioll u. •• (»DJ r•l.&1' ill 'lih• i1atrict 1• siY:• a •-.k 01U'nat• 
•• .(T). nlliatance 'belnc oeDUOtecl. aoro•a ~• u, ant rillc .i 'liD.• .. teat 
l'b.•• Al.••·•-. (CS) ·re1~19 111119"11.. '1Le ieit &114 Uatrlct oi"llite an 
Optlf&tei4• . $e (CSJ 41nrlct' rela7 operaW• cbarpa the call_• me (SI:), 
(st•1J ·ana. fSIC-2) rela19 •»era•• 1Ulll9r conuol of ... - (:rJ..., (Bl • .,_ 
'\acts ot tile :ln'Mrra.pter,. and. ad.Ya.nee the (B-1) •1 '\ell to podtioa· 11, 
tile (AJ •• a4•aaoe• it w pont1• 14.o .t.a 'tib.• (B-1) aw.J,1ioa mtva M­
•1'\icm 1$1 gl'OlUMl oa oaa (t'-1) epwaW. -. (DLl relq wlllall loelm w 
~- tllrouan. oaa (1'-lJ, u4 ieaona 'tAe llt.u.t aZftll4 •• (XJ (1rJ• (TJ• 

. ,(U) · &at (SJ ~•iataa• g1Tinc a rel iii•· ~1 tl• to *• (»CJ ft.1&7• . 
·-.. (l1CJ r81&1'. ill the Un:riot oir.Ut rel•-• d:u.•.to ._ ld• Z'Mi•t. .-•. oolm•c'• ill aerie. witll tll.e. (m:I.-1) z,tlq •t •• ti•trlot 11 ~t 
i.ut·ia tel7. rel••ed. lteillc A9l4 i7 t'Ae (D) relq ia tile ti8tr1J\~ tAe 
fos) relq b. teat circa.it •»••'• whiah oper&ua "UL• (OI ,.i&7 !Jf..pe­
atuon 14, '-~•otiq croul. 1ie the (I) reJ.a7 .w111•. operat.- 11h'1l, _.,, 

· lD-1"1"\Qlter 'oeai&ot• -.Ee. 'Bl• •.P•atioa •t ~· (0) .l"ttl.9'~ ale• ...... 
(Z), (s), (tJ), (Y), (W) Mil a perti• ot tile.(%) zwi••oe, aJ.lniJlc 

· iill• llQll'T1•~7 (J>C) relq- ill the tinriot to , opuat• n•r a c.Ut~ 
which 11.i&tea 750 oJaa loo:p. me ln:leml •t till• ltetwe• 'Uta n1• .. 
4tt ~ (l>C) relq f.a the 4iatr1ot. ill »•sitia U of~ UM) •lta 
au1 1ihe reop•aiicm ia poal\1• l' ia ..il ~-- •• tinrloi oirnit ti. 
aot.nlel.aet,_ d.u :tO tho al.ow re~eaH et _. (»)' "1q. •• (I) nlq 
1•oa all4. open••• the t1lOJ •l&I'• ·•• (iQ). re1&7 •tmut le4*• .... •f•Ji'a• ._..(sol relq. Whc ~ (IV) o•ta•t ot 1!1L• hternw'•l" ..U• 
1-. &4--Y~oe• tho~·' •itoa • pesJ:U• 16. !td• operatla i• ett.Otlre 
~7 it 1i1le~ ,(DCJ or U>l relq ill 4.iatrlot U& ut releaM4 ta1••17· 0&1l8-
11ag· the d.irirlot to ftll aD4 rel•ainc tb.9 (0) relqe D• ."L" wirbc'J.a 
uet. "1\9 (SL) rel&I' will 'be Nflllil'K to hel4 owor tU •l•i• 1'U7 ~. 
nen whm (JOB) ko7 i• epora..._. Dlo (SO) r,elq epea*-4• KY••• tlie . 
(B-1.J awUch to poaitiu. lie WU&\ tJw . .wt.toll in l••itl• lit snul • 
oaa (t'-1) ad.Yaaoo• tl:le nitca w poe1t1• lfe ._ ~ -4 rSacl• op ... 
et aa ·the awita· Kt'&aoM· hOia poal .. ian 16, rei~•tq 111lf l:DOl ftlq la 
1ih• cU.•triot. all~ th• d.1a1trict to a4Y.anoe • 111.e ... ..,.. ,.rect.ter 
or'"8o~'-Wtledt, to•it~OIL"ii:t Hhn "o aoraal. . · · 

\. ' ,, •.• : ! •. ··.- • . • . • 

· ., It•··· (1U.J w1tc1f I.a »••1t1ila '2 (•.o.4 reTolatim) .·~ • 
••· tiSl.J rel:a, Wft&ll tll• cea.Ut. of•• (:Plan) (JJlG) ult U>'fll ~ 
lit•.~ ••:lJ)utaa•• iill• •1Wl t•··•·•1t1• •• •• .• 1,.__,,.._ 
,, .... Sa.J4tl1tln• .. • to 10 f.ao1U1T• .ill ........... iN*'!*lo' ... ~.~ ...... . tH 
·We tint. n••l11t1ea ot "1l• aritak wltll •• •@tilll tJait ••··d.1iit ··.u 

__ .,J 
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) aut 1• .-- 1itlat it will atep 4.,latrict oirouit l1l a tallrt.ng J0•1~_1,.. 
-Ia;pe8lt1cm. 11 '1l• (gs) r•lq 'operate• la a looal oir~t, Dlcll ••• 
th• oirollS.t ot --• 11U real.I~• uecl ter 4.laliq ..._ l•••• .._ oiit­
ni\ of·~· (Y) (X) &D4 (W) ~aiataao .. el.eH4 aoroa 'Nl• Up' am fiJll' 
to 1'•1" th• •n4•'• fh• (GS) 'relq caaeot• groun4 to d.1av~o". ~·" lJ.ae 
1iuainala 1 .aiui a to_ Pl'ttTDt diatrict aeleotoJ> ~~ •l•DSac tia t•nl ... le 
1 ••. a ........... 4•8cri1Hlll tor' the t1r•:' ,..... It al.8.o ..... u a cro• to ~-'• tJire• normal 09ntaot ~ (l'.RJ rel.,- _allA (U) ·re•tatu. .. 
to llpt_ 111• .(DJ ltllQ In o&•• ~ 41•tr1et pea to )l•l'Jll&l tal••lt k• 
to &JI. .,J-J.i 1'J.pe nt. ·· · · · ' · · · 

. ·.,,. - : .. · 

· iJ!le (!CJ re1&7 operate• clvlnc tftnk tea'\ bi- tile ••ere WA••• 
4.1at:r1ct 1• at.Tanoed. to a Wkinc poatti• '1l• (!C) nlat :r..1 .... teae 
91• (J>C) rola7 ot the Uatricn 1• O)tfta1ie4.~ realatane•• (Y 6 X It. 
70 oha ot W) 'tdlu ananget to eimlate a 750 a&ua leoJ er~ ·c•• X 6 
W) l'.••i•t,DO•• whe an ..... to _•1mla1ie a too .. lOOJto Bl• (!CI)_ Ii 
('l'OIJ rel&~ .tlmotloa a1· haori-el lD. tir•1i 1io1t 'M acl.T•• \he_ (11) 
ni'tu_ to_von.ttu 120 9le .(x_ l' a. 1') ~·•utanc• •l•MU"• • epeat• tll.• 
(l.C) z'elq ·applie4 the teat opRat• current. · .'- ·. 1: . . . . . . 

·.·!!le (CS) re~ la lto1lll the teat &D4 d.Utrict oircndt are IP•'••••• 
9L• (OS) '11,rioti r•l&J' e.»eraie4 0&11.H• th• d.1atri.ct w aet toJ: a uarp 
Milo· !la•' (RJ '(Sil.) Ii ~(SDJ :rela,a ep.-ate D4•r control •f tile ·· · · 
l:rl. OJ) •••• ,. ot 1h• iatel'ftpwr ant ad.T&D.Ml tile '(Bl) -11iute 
poatti• lS• !he (A) CUl acl.Y&D.098 1 .. 'tie po81t1a l.fto All iale (Bl) SW1:Mb 
•tor• p•ition us crftDll ea caa (U) opRate• 'fih• (BIL) relq watlll ._,.. 
opRated. 11Dt11 •• (Bl) -itch leaTee ;po•11iion 14• 'Bl• •PR•'i• et '1l• 
(BBL) relq opem ibe opin. to circuit ot the (DC) relqo IJ!l1a o;pea te 
cil'Glit of ta• (JJC) rela7 remaina open tor ae po•1t1e ot 1ill• (Jill •1tela 
to te•t 'th&t ~· (1>) relq ril~ hold. tor t1l1s pert• of ·u .... ; ... -~ 
(11J· n1tdl S-•• lnw ;p••1,1oa 1.ft •• "••' operate c1rn1t •f ._. (DC)' 
;relq 1~. re-b10'1-4 -..ro~ th• •k• o0l1tact ot tile (BEL) rei~ d4 (G~J 

·- OUl• fl'h• teat •per& te c1rn1' of '1le (DC) relq r._ln• oloHd. b. 1"1.P 
t1.•• l.fttor a p.mocl, •t ti. ·w ••• t».t "1le (DC) re).a7 ree;Ol'&t.& ua 
h•.~&•_tll• 111trlot· nooa 11al••S.nc. · w111l '1le (cs) t-el&)'_b -.. ••" 01~ 
nit. •peat•• _and. 111.e (Bl) nitcll in ,poa1~1on 1 the, (01·· :relq operat••• 
grolUMl '1lroql JJl) oaa P•@t1U• Ma ..a ooatact et (DL) J-el.&7 (llJ •-. 
make ocmtac~ ·ot (CS) r•l&J' (Pl) - &lid. winding of (0) rela7. '.ftl,. t.Ptr.,_ 
t1a et 1ih• (O) relq ope.rat•• {lie (I) rela7 u4•r oatnl et (r) ..... 
taot ot III 1atenQ1iera witll the (I) nlq epen.te4 the (JO) r•lAQ' will. .· 

,..---._ •JRate ..._. oa'\rol of (:1) ••V.ot ~ If lntel'IQteit •ital (;JOB t ktt7 -ur- ·· 
-~-or DMr ooatr•l et l•> • (Z) nl•JW. epeat• •• (IO). ~ .1r$;Ll •..­
it.\4t: ~-. o.•••nl ~ (Fl ooataot of J:II b.te'°"''Nl' 11•• tile (ILf :relq. 
wll).' Ofli"a~,tt 'lillt 81ffYe.llate lnla7 ~ ,,,_ lS.•1i~iot• ••}SL) MJ,;&t l• 
Jle).4 •1'1'!,W (ftil &18,,I~'· . .,_ .... ll&te hll'. ~··a\S.l •• (:a) ....... t 

·. . .. . . . ~ .. ~ . . . ' . ' . •. ' 

TCI Library  www.telephonecollectors.info 



( 36 hctl•, ,PaP.M J I••• a 111 111111 ... ;a-iti ,118; ... · .. . . . 
&P&Olnc ali prn·fou , ...... 

et liltern»wr IJ llM:•• Dioll ad.Tana•• th• (JU.) nitcll 'lo poali.t10ll 16,. 
Prttt14bic tlae (JU) &1111 (SJ.) relq are sti~l opwa"94o Wllm -.. (Ill 
wit• &e•• la\o pe1itten 16 a sot.k ovnnt ·1. applitt te ibe l:DCJ re- · 
ie,· »rlor w ita rel••• ournate lh• •• (Jil.J •itd reullel P••l'I'" 

· t1• 11 •• (.U) (Ul.J fi tsraJ rel..,. •pvaw. ua.er coatrol ~ #14tc 
1Dt·•,;z.Qter• •• •oak oureat l• appl1e4 waen the nl teh teaclUa• p.-
1i tla 11 .,_ l• replaoet 'lt7 ·a ~lea• current circuit wh8D. tll• (SIC1J. 
~1&7 operate•• 'fi.i• :Ml••• autrent circ1l1~. re•1D• clo•~ 1Ul.1i11 . ._ .· 
(lllJ n'lto1l a4Yaao•• ftt ot poa~tion lTafter aeHap r•g1ater er O.la. 
csvnat llu lie• app11et.. The opR&ti• ot 1ihe (8U) rela7 a4Y&Jlcea· 
tile (Bl) nitdt. .,. poa1t1a 16 where it 1• a4Yanoe4 to ;poaitia 17 'Q 
pa'UA t•• ... ('fl.J. , . 

160 J'L.lt Jt&.!1 .· 

, ..... ,~. nat rate tiatriet• "1ae (J'L) rel&t ., ...... ].a .... 1.... , 
·U• •• ot 'tile tir1t reYelutl• •t a.. (Jl.o.;l) awi'\cll• · !A• (~) relq ., ....... ••t• tile tJM J .Witch u »••lt1• .•• !l'h• UMSJ •~tea i• -.. 
aw ... te .t••i'\1• I &a tile (JlwtlJ witca 19 lD poaitioa 1& et '11• lat 
r•••.l•·'f.•• Dl• oirou t f\Ulotlou a• ua preYin•l.7 1'-. 4 .. or1)• Q 
t. poa1tlta if et··· (B-lJ nl'lica lau l'•Y•l11~ua.). ae (HJ .,-1tQ,)t. . 
I• ... aao-. to .t08l"tiP. 11 ,,. gr_. • oaa (:E4itl)• la tu {8-lJ nit• 
1••• 1oa1t1a it. -. (IOJ. (ao). (oJ., (UL) a.i (1)' nl.&78 .,rel•••~ .. 

2To . .ADt'Ua !'ODD :DI9!BJ:C!' 

!!le (-..1) nla7 op-.to1 tna o-•ud. en cU. (I•l), wt,tll the te•t 
awl"" lll.:to•• llo !lt.e (SB-1) rela7 eperatff.f ad.Yanoeatll• ( .... ) •lt$ 
t• )o•1t1a 10 oaulag 'UL• (SB), (U-1) (SMJ Nil (SM) relq• w re­
l•••• !Jae .(SLJ-1) ..... (SU--1) rela19 op•ate ~ pealt1•,).1.t . WUIL °*• 
(B-1) ni'u lll.P••11i1• l• iae (SL>iil) ~lq •Jel'&tM ... (wl•> "I" wb-­
~) ·•• CB.) r•lq a•nal• <•• 4latriot J&aY:SDJ r•tvu4 ~J .. nalJ• '1• 
f;r.t.;.1J •1&71et •~t••• . tile •Mra'liU., of 'Ille (Lr!-1l ~a-t· All•• G.e. 
(8!,J. relat • opmM~· wllla al.t&aOea 'tilt.~ .<»-J.:J pj.$Q. :._. ~aitl~ lo .. 
~ell-.. (~r Mritala ad.'f ... e_I tr• poalt~-- ~' ~: lst.JalJ,, (j!l") UI 
t-.rP..1) rol.&79 1'91••• aDl tb.o (J.t-1). •pet rel•••• atoP)~ •• (J.J'l 
1e1 ..... r te U.a mzt ul'lliu.11. 'l'he o1Hait 11 an nM.7 ti to•t tllo .. 
... , d.•tricto · · · · 

'.~· 

· · ... !he. (llil-1) relq epW&t.1aDl1•*• ta ponu.a· I •t tea•. (lMJ 1PWltdt., 
•• tM: (Lr) ·1.100,01" nit• ·ea te.-.1aa1 i. · 'ltlo (JIJllllll.) t-tly ,__ftte•· ;· 
9't&aoe1 ·••. ,..,,, •lt• t• •••1'1• a. ~··· olr•.it· ,_ot.l• ~·• .... 

" I01'1~e4· la p·aragn,Jlla 11 te 12 f.UluiliTe &f.Yuiobe' tl• (l-1 f •l toll tj 

:i 
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( . 36 Rapa, Paa• 26 J 
laa11.e I BT 219116 . 
:.arch 2t DB .· . ·.. ··· 
Replac&l ail JnTlae 
1 ...... 

po1i 'lion. 11 whea ~· ririac 11 11."4 ~r te lT it "B• wirina 1• uae4 la tile 
2D4 reTel11.tl•• Ill• llJ.• wlriq i• 1"'" '\he (DT) relq 1• ••W ta. 
P••• 11 waioll cl••• o1r•1' te a4TaaGe •1'\ca to 1To .a.t tal• tlae 'Ul• 
41•,riat llali a4Y._el w tile ncl•t•r po.t.tl .. ua4 ooaneot• M.t'•r'J' '\e 
1ill• UIZ} lea4 (ih• call Jaaylng , .... oharpcl) whic!l operate• Uk• (ll) •re­
lqe !lli• M.tte17 1•· o ... ew -~·tltne (lt-il) natn.ne .. Sa 
pardl-1 ill '\Ile cllnrict• it •• er wo ot •••• n•lri&RC•• are op• 
'\he (ll) ~•lq will ut ....... f.f .... nalnaaoe• an abo""41rCllifft 
•• (BX)· nlq open.tea u nU •• 'Ule (R) relq. !ft&• (ll) relq op_.._., 
operatH 'til.• (WJ)liiol) · rolq• ul la "1lra eperat•• .1i)ae (D) r•la70 tftl• (DJ 
rela7 eperat ... 1•*• _. tile (O-ll relq rel• .. • a1 eoa •• tile cllatri•t 
a4.T&D.oea 41••-.etiq M.tteq t1"9 th• (KZ) ·1-.. Ill• "L• am. •o• wiz..o 
tac an uel "'8• nM't'al et aenaae ngi ner current operate• WD2 nlq 
nloll a4Y&a.OOI th• ••q--• •ltok _, ot P••itl• 17 a:tMr •• 41nr1•t 
naahea norm.lo Wh& "L" &1llf. •u• wiring an ue4• '11• (ID2) operate• 
the ·(WJ>I) relq, whiolt. dT&MM '11• •itcJlo !l'h.e ):rea.k contact of •• 
{DI) 1• ••••• oola ola••• It aa atra iapul•• et ••••ace nginer 
ovren.t 1• roo•1•14 411.rinc n'ftm te urul •t 41atrlet th• (Dl) rela7 
will nepvate. · W11ila (WM) relq •Jerated. tae reeperati• of (DlJ r .. 
la7 operate• (JCBl) relq •l•oldag teat o1rnit h poe1t1a l'I• \flt.• 
•.u• ut •a• •irf.llc·an uet '\he ( .. l) fti'lob 1• at.Taaoe4 to po11t1 .. 
1f tna grna .. tlUa tile (BX) relq Mr.al tiarn.P·til• (0-1) rolq aer­
..i ant (D} relq• opera'H4e •• •u• ..._ ".l'P wiring are uel 1ih1• 
crn:nt. epentei tile (DI) :relq 1dl1olL a4Tuoe• th• Bl ni tclt.e Slt.nlt tile 
(U) Hla7 qerat•• •r •nl• 11le (:a) :relq aot OJ*ra•• the (B-1) nltoll 
will be held. 1a :poaiti• lY a• a Vcra.ltlo oad.1.tioae Wh• '\he (:ai.l) nitell lea••• peaitl• lt, '\he (BO)• (so),. (O)• (UL) ant (I) relqa nl•••• 
91.e circuit :tanotioa• b. pe81tioa 11 a• 4•••ri-et a'NY•• 

au 'Matf.nc w .. pariJ° •••ap regi•t•r d.iatri•t•• t»t.o (1111-2) :rel.&J' 
open.iel Sa }tO-aitia 6 Of 'Qle (11-1) lriteh wt• tile (ra.J aoleoter :ree..­
blg a tondnal 1. ~· (im-2) relq opwa'Md. loclta aa4 aclYaaOft 'tile (ll-1) 
ni'ich - poaitle a. Ill• 'Ul• (SI-I) rela7 opera"9a aa ~· (:a-.1) •1Wll 
start•• it• secea4 reToluti•t it OJ~ates '\ho (Jmi.4) relqo 'lke (KB-I) 
relq operated.• PHl'&Z'•• a oirnit ter epera-ttnc th• (:EP4) rela7 lnn..a 
ot \A• (S..,.l) rel.,- a• tile CB-1) •1te .aclYancea ttira 1>9•iti• 18 ~ "11• 
•••114 rnolu\1ono 'Bl• (JIJl-l) relq, op ... ie4• 8'Yano•• the (.,..1) ft1 "°1l 
w podtla i. in. hra •PC'&°'ial the (-..J relq. 'fh• (..,...) aDI. pa.I) 
rel&71S epea'te4 loeik to ... (»4) with .- •iring or to ua (LI) w111t. -i.• 
wirbc• 0"'1eniae tll• cift'dt fUlot1-. aa d.eeerib ... 1Jl pa:racraph• 'U te 
22 laolllaf.Te u4 21. lh• llJ.• w1rinc la' u-4 the .,.rati• of (KM) ~ 
lq ••--•• (Jla6) a l•eal e1rev.11i• . .._. ep•a·U• •t (DI) relq •••• 
tbe »•itioa' 11 allat tna (lllf) te (lmli) relq allowlq 111l• (llBT) relq 
to rOll&f.a epvatH to 4eteot a f&lM ab&rpe 
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36 Pa&e•. h8I &6 J 
:•n• a· ft 09011 
larch~ idl . ' ·. . 
fepl~ all pnwln.e 

~·-·· 
50. !BIBO UYOlaU'JIOW 

·. ,n.e uw > .1,• 1 • .-""11111. "° .-... tll.1r11. reYolll-t10.. •.a ·*•••1Dc · 
a i.rv 41nr1ot•• . D• .cl&•• ni'*M r111eSu S. eeooa4 teat .t••ltl•~; 
Ia peau- l "4t 16 ot ,tile thllll n•oluU• •••"• are aa4• ~a •lliilar 
-..r w "1l• oone•..-1118 .t0•itiou ia ta• aecoa& n•olu*loa• ua.. ~· 
tigit. 09'• ltef.ac ••* 87 tile l_...J •it• la 'lld• nTelu'U.• aa ill 'the 
pr••1•• ••• WA• ta• *-•" •1 tu ••aaoea w ·poai-'1•. 11 • ,'tib.1• tlt.1ft 
nToluUa it ••1*• 'DtU the 41atriot .U. ,partr: t••*• ti.e Ua'\ri.c' 
••l•*•r oirou' ltet•n _.Ing JRV **• oeaneo1ia W.tter7 w *• "'» •U• ot tile teat 11D•• aM. •Psa*Pc iiM (ft.J rel&7 ill .'9f* c1'claii .te 
peu4 a ... (»4). !Ii• (JI) ~ ......... epeu •• cirnit for ... 
Y&DC1aC tile (B-l} nit• tnm peaiti• .11. _., operat• _. lofltl tlle.(JIN.) 
relqo w1• "B" wl.rinc "1le (Pl'-ll nlq .,.l'a'*ed.• cu . ..-.-u. .. ...._ 
tllrntll 1800 -.. u •• (!J 1M4. w *A• U•*rlot D4 ....... it .. • aft , 
Yelta ll&"9r7 ~· .ae (QB) nlq epea'ledo W111L "K" wl!'W ill• :(QI) 
relq c~o'\a grnacl 1ihn. 8000 ..._ lu"-4 ot cllreo'l M Yelt ll&\:Ml'7• 
Wh• ... ...,. ngtn.r ovna* 1• coaeoMti :to .tu· tut 11-.• ,la >e•S:H.• .. 
lf • :U.. (ll) rolq e»••••• lD ._ ep•aUac the· t•l• :lDll• (~) . 
... Joa) reh.799 ,aa .. •••riW Sa ;paracnJll aa. ala M.T.-.. •• iwita 
te P••i'\1oa 18 •Uzi tll• t:ru). rel.q nl• ... • Ia poatt.im J.I ,~ tla• *M.d. 
nirol11.tl9a, the (SB-1). reJ.q •Jen.tea all4 1•*8• .a.-~ the (H) ..S.ffll 
• pe•iti• 10 or nut aorm~ »••1t1•• 48 t.lle (: .. I) •itcll .ream•· t... 
Aerul all -.e (P'!J. aa4 (Sll) ftla7S nl .. e la. 1iara Ml•aiq .. ,£Dl;n-

. ~·· 9le (B-1) •itck la &QZ.-1• 'tiJle (lt'r) OODUGWr la &4Y&Daet .. r;\ep 
~ ,_11M (B-1) atr1tall 11 U.T-...1 • »••1U.-. i. la a m1111• alldlar. •· ·. 
iU.t t.eaor1be4 alto• .. 

51. CL.lS'.J SBLJm!O:a __ ....... .........,........., ......... 
. .... ~ tU (~). •itca .d.Yaaou. '8 P•1t1• ~ 1, or •• '11.• clr­

nl' .1• ·t1loa.t :~ •• wha!\hic ~t' 'Ule (CL) aupp1q •asne* aDi. ... 
- (Jrtl) • aNUA • oaa C'r-i ) ... a. P••i tJ,a 1. ••ci•iac tile •apat• <D• 
iill• .l•l) -1iia ·i•w•• --'U• ~. 1ih• (CL) .. .,..., ni ..... ·~ ... · 
ill.• )~ aaa•\Jl7 ot tile Hleotor .•ltcll to .. tJle aext uz.Sn•J.• ens..... 
aai•illC 'Ul.e p~-· lUt» aD4 lltk:U-C .... auooeaalye la.pa 1. t or S 
•"•• _... o•trol ot ill• (WJIPJ kq. 9'e lipted. .1 ... ilad.ioa.t• •1• 
URJl•• ael. .. wr ia. 8ela& teaW. u '*• ol.aaa •licll 1N$ ua•~J'-. 
1t9,~ trea •raiu.1 w t.nww.. i..s l ~ ao wm 11&ilt Wi•u.a -.. Jn••• ·•t 1iAe •••*• _. 1iJl.e ·. ol&aa ••l•wr toU ... "1l• •....-• ot • 
. ·1111.• 11- ~iaur ~-· ._ a. lta• aaa•l>~ •t •• 9'aa• ael-... 
tor awS..'Wt. zeaca• ·Wraill&l A, 'ho .ul.4~. oircait .~ ill• .oJan.teilc 
ola•• rela7 aD4 (I) relq i• 4'.f_... nl.aiac 1ih• ni.p._ .. 6a.ll ·· · 
•1 '\M 1 a naraei w aoZ'll&l •1 • "he (B-1 J ni tola la »0•1 tl• l "• 17 •­
ua 1111.e 'BB) er (D:&-1) u4 olaaa nla19 1&omal. 

{ 
\ 
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¥arota"""'K ··· iili .· ... ·. ·. .. ·. 
bplaciZ ill pnvl.-; 1•-·· 

C-t· ... 1&7• unai,. traa1ter1 t!le oiroui" tr•~· (Sii) relq 'M aa (SG) 
nlq *_. ·tJt.e •lrnit tanctleu •• la&• .ta•t ltffa teaoriffl •t•PP!Dc U7 
•tt ..,_,.,.,... ai1M'lor te aor-10 ill• tile grow;p 1elwwn are all 
...-..i tu. •1U&W (G-1-a) (1l!S) ad (13) !'e1&79 rel•••• Witll Uk• 
(t.r}·"1.aJ'• aoaal• tll• (lir) ••leot•r tat 1• ott ••rm.l ·wU1 lJe n•l'9-
94~•·.01*1• '.. ' 

IT• SP.All HlllD.U.·· & ·p!!!! . .AD GBOUP SWI'.fOR 

._ .• , aM\er nitall ate,. to a Q&N 'tenaiaal, 'Ua• (»-1) ..St• 
Milli._. )eliUa I• -.· (SP!) rel.,- epera.t••• 'Bl• (SH) r•l• op.rated.., 
•..-···tJae 1 .... to1' ... n.netac '\ho (.a-1) •ltcJL uUl all IP~ ·teraf.Di.l• 
Ja&n:·Jlila•·.-......... •>.,.'-• tu (Df-ll r•lq, aa eoea a• ~·· (HP). r ... 
Ut"••••'·a• tl••rlW alln ... Dae (8.Pfwl) nlq·., ... ta• Sl'ftllll··l.U 
tw •• Matu .. _.._, allwtnc •• ••\er •.-t 1le n1••• •t. ••» tll• 
~- t•. tlLe Md tera1n&lo Al tlle aape'Sa. rel••• ~· (HP) l'•lq· nw 
i ...... s.. 'kn :rel••lac tb•. (an-J.J "18'• 'Bl• ·0191• 1• re,_w ut11 
•·-~·~ 1• t01Ulllo IJt.• ~· Cl'ftlJ 1eleeter•.tep11.te a ·•Pan 
tit•IM~ ~ ·( .. 1') antclt llu al.nace& w 1••11iiea f. .... ._.••l•t•r 11 ••n•· tf·',;tlii aut workf.Dc •rabal •• Jw.8' tescriW. ~er· \Ile llP'\er ••l•••·· ..::; ;: .. ·.. .. . . . . 

a. !.IU.Duull' ..... ;1IGe 1 
F·~j 

· .&.•• •tat.I. t..2·---- a, ._.. •pcatioa et . •• (ft) DJ' e,.rateil. 
illo f!!.&). ~·-.1u.·.1..a to·~• Oila (a-l)• .. aftl& ina.1'1e-&e.elep 
•1 • .. Sa tit.• tnt otroai t oi- la \It• cli•trk t cirfti t .... _. ••• or U.ftlt 
ftttkt• Ula• •t 'N left attar ta• rotv.ni et ta•. 41•iriot o1na1t t• 
pe-1 t tit.• .... 19'1• •t a •••"• •• U.• alaa .etrftl•·.fi,nte•.,··11._..._ 
'-1 ._. i ..... .- ., .... -.1a1 •• .l.t.J.lil) ncinu• _. ..... ~ •• &nt•r- . 

"". ". •. r1: ...... . • .. _.. ·.'··.-.··· .... · ... ·t.· :&n.· .· .......... ·. · ... -.· ... •.· '*9 ''U. .l •-•')' ·.··.·•• .... ····.· ·•.·· .. ·.··. • b~ .. · ... ft"Q.··.·.'.·.· ·.· ... ·.•.· "9r .. -.. ... · 11...a. ._. . fl,J. ·••,...t ..... 1 .... •••••~ •• 'n• una11 ~t 
-· ,., .... '9 .,M'd ... ., •• ,. !ti• •1').•. ~· npe&t,& ~tl~, .... 
._,._..., n•t· •· t.,._I J.•• it irld• .. ._ Mr•• -.. · l·--1J Mrl"6 ka 
>Me ... '1••1'..,• J.I •'"•J• •••• ., t1'1.t ft'fel~\s;• ~ •• ...._. o-.. 
tHt et •• (~ll "'-'•• ., ..... ;.'119 (At.J) Mil•~·- ~ 1J,tflt• -· ~· 
••· .._ .... r~ -.. w.ad•l' 11 utu -. . ..,..,n._· •t ~ (t.-J kttS 
•• .,.,. .... ot·.·.-.:::•~..-•. -· t•r"i~'f'!*l•:~-.··--l:tt!'r 
nit•,,•, .... ~; • ·.... . .' ·. ' , . . 'i.;~.:·=1··~-+._ ·.~-~.::··,:: ~~-~ . ~·~; 

••·. m.w.g .. 1t1st: tg! W!I AD. ·f4'1!e• '!r'8 ll!h ~;1·,, " ~ r, , ~ >, ·· · .... i~-: ( 
. . . . . 8tf& "L· lft ~Pi• , , , I'·!'! . .J J.1 ~ 

lh• tipn a 1• aped~~. ~·•••ti.a 1r"tt1~1&t1tt1t· oM*1tii . 
-- (BY) nlq, aioll. l•eka OYV lM& ··.t•>• Bl• ...... ti- ot •• .(:IT) 
relq comaecta \Ile (ao-:a) ••leoio_. •--' w lnu4 .ial ..... 'UI.• 111.terra.ptero 
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( 36 N••• Page 30 1 
Iasue I ..,..239,tl§ ·•· 
K•:g:gh 21;1 l!P 

------------- -- --~. ----~ 

.&.• the interrupter contacia man and break: the selector ~·t follows. 

-- ------ -, 

etepplnf' the bme~ a1aea\)l7 ot the (BT) ni tch. : Wb•n .the (JJ,) bm• a- r 
eoantel'&: tedlln&l lO,•J'-:20. the c1:rqu1t la closed. from poand on the (IY) 
:relq .,to.:·t•· (BY) ia., W!lioll 11gbte, .ln41oating tha,,,a. )uay district ae--
leotor olrcuit hu b"•· eno01mtered. The c~rcuit rcaine .ln. this poal-
ti.9• 11M11.• tu. operati.ao ot tbe (!.&) lc919 wb.ich. when '1•1.ng ~B" wiring 
operate• the (HA} relq. i'he (B1l rel• look:8 through cam; (..,.ll •a....re-
lea•ea the (IT) relay. the latter relay stepping the brush aaaebl.7 of 
the (BT) ewltoh to nonal. Should trouble cJ.nelop in. the .. teft cil"Cuit or 
be encounterecl ia im 41atrict circuit under test. it ia· act.Yiaable to de-
oreaae .the time ..,etor• ,th• "l~ ia opttratect •. 1'be operation o'f the ( It>Ll 
rel.Q u. 4e1er1•~ altoY• operat••• the (fat.) relay which lo.on to caa 
C•-1). ·!be: ('!BL) rela;r operated. oon;neota the interrupter throqh the 

· (M'P). aro Of. t1'e 1 (ftl,). awltoh: to the (nL) ;-.gnat, oaualns .it to operate 
.. aDll c1'4t1'-.ae ~ •-.•••with tlle 1uterrupter •... !he. operation and r•l.-ae 

et. tJM ~··· •ve• the ~rush. a1aembJ7 of tb•. (!'BL) .,,,itch to te:ndnal 3 
••. 4 OJ>; -. iete~lnell bf ~he wiring uaed. th• the bna~ aaaeml>]J ~of tbe 
ll'[rltcJ.l··pa •t•JJPel_ .. to *)Mt thircl or fourth temip&l, the (!~l l~· 11~hts 
_... ~ .. (QLLJ'-1•.t•I" qper•t••· 'l'h• c1rcuit.,r-1n1 .in tllia poait:l­
•~ll. tm oper•Uon .9-f. the (!.&.) keJ. :lt'hlch when ~IC".wir.lng ia u•eci. opens 
.a~.circult an4,;,lJ"Ouit .tor a4Tanc1ng. ~eat circuit, tQ ~pt tliatrlot. 
'lftlen tbe bra.ab aa1emblJ' of selector reachea · alam point the (HJ.) r:elq 
will operate and trlp the block c1rcu1 t whan two test circuit a are in 
aa• o1'fle-e. _Wh• 110 trouble ia ancounteret •. the circuit 1• op~ ... 
thr011gh cam (W-1) in po11t1on 18 ot the (R-1} aw1tch:9 releasing the: ~{'itBtl 
nl.q., ~ f.he (t.B.Ll relq rel••e4 1tepa .the •eleqtOJ' .. to the. ne~ normal 
,~l~ .. ·. W~tll "I" wirpg the teat c~rcuit can be· u•tt4 tor a· i:*rt lcul.ar 

.. .olrculi.,te•~ .. or. ntPJ9t ~eat8 with the (!.&.) key operat84. . . . · . 

40. 19BBcct.:·•1*Al11 t0.1 ·¥?sf. 

· .. ·•, '. ~- . 
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Replacing all· Pl'•'d.01ia 
issues. · 

41. !IQ GBQJJP §1'L!CT011J Oft 19JOOL 

c : ~o,µ~;two Rl'011p. n1tCh'98 step Ott uormal or get .. of~ normal'·~ the .... 
tha•. ba~teey through t;be 600 o~• resistance in parallel aaaocia~ed with 
each group,conneotor. opvate~ ~he (Golf) rela)i. The (GOW}. J"elat does· ~ot 
O;ptrate,. in, •er,1•• ~1th o#e, ,6.00 QU resl•.tanoe. 'l'he (IJO!ll r•la7 operatM, 

. ,< l).ghta the ( G-°') 18'.P•. 8:¥" opei"ates t)e '( Gai-.\ l relq. : fte {(101'-1 l ·rel1111 
operat~, (a),. locka ·('b) '«•amea the '(tt:.11'...itcb to positlo!i 1.: (c) J'l'9-­

, .. Te;n;ta.,t,:tie' nltch' trom ~Y&,~<sl:og o~t. ot po~ttion .l• fell re~easea the (fJOI) 
' ;,,;· rel•7 am. l.1ghta th• (CJOW) l~· !o c()ntbme the teat, the {bf leeJ'' 1• 

· operated• reatorlng the · apparatu1 to normal. ' · .· · 

42. l.lW OJJ4BGI qm qsNJJ JlliISN OQ-PARfX 

. . 'l'he d~at.rict circuit is .. ·teated for a no charge call ·'b7 operating the 
'' · (l'CHl. kq. ·· ~·· circuit f'Unct~mi the •me aa a·eeeribed tor obargect calla 
'.)'1th t~~ ~liow1nR· 'eSceptioJS•• When the (Jt-1) awueb ent·en JKJ•ition 1.4 
· o~ th9 second re•olut1oJl 'the (,0) rel.8.7 operate• in turn operating the 

, .. (Bl and ·tn.,.il ttelay• throUf'h the ('POH} 07 operated-., !he fBB•ll rele..T 
, ~., ·.:~.~ra·t·~:-~a~4~ .. tha (R~l) ~itch· tn poalt1on 14 ·1ong•r than tol" a oh&r«etl 
f,Jf, . '·ct~ll \inler· 'contrO:l o~ the (W). and· (Z) rela7s~ !he ( 0)' rela7 oper•tefl · 

o~l-ate's 'the Ul l"elq. 'the (I) rel • operated; operates tbe ·on w119 
.. '·''Uiile~.dontrol ot tbi' t•l 1,itarrupter Wben·tM intermpter ·contact•·· 
~.;~; ,''b,?>e•tt~ ~h'e ,(Z\ re~q :o'.Pe~te~~.:. \"he ext cl:onre ·ot th• int'e~ter re­
~~;' 1 . .-"~• t~e .tf) r,ela7 111 .turiJ..., .. qperati, tht (ROl ·reiat. '1'h9D the ln• ' 

••:i:·,.>:t•i::~.~t.e.r ppnt.acts b~a~ t}1eJZl rel• :releaees~··/!be. next closure ~'114 
~,r1e~ .,f,)t ~}J.e tn:te~ter .~,l?eratea· tM «."l and (SJ: ;re~~·· tfhe. (901', ~~ 
.:J.~~~ C)P,'-~~·• ~~~r .c~~t;~Pl ·ot th• .(Bl ~1tate~Pt~r~. With t11e lff~' ·(RO), 

'·;:-}'.~ (SQ\ r•19• op,•r,~eiL~~ .~ rel~J: .~4!D (Jtl .•1'i'lnt( ts·uae4 the <..-11 
'· ~,S:tc~ la acl•aixi&IJ. 1,:~o 'po~~~1qi1 ·15. Wb.tm: ·1Jlte~ter cfont~cit•'..are ~loa.d • 
. · ,'~.~e .(.sot "·l~ ,ope,~•~9-4 A<\T&ncee the switch to pos1tioni 169 ·anct f'rouncl on 

.. '. 'o4m (T~l.),,..ad~ta'ii to post,ttq~·1.,. )>aring the tne the. Ca~l) ·S.Htoh ta 
· : . '.1!~14 .~n .P~•~t16n ;J.4 • .,the ct~in ~•119 oper~ted, operat~e .the (1JR) .rel~, bolds 

... t}?.e, (CS:) re lg oper1-~~d ·-.nd .. conn~ta batte~ tbrougb 1600 ohlil• real stance to 
~; ~i.-"'Jll:r~l .~1-4,, .. !be .(ml ':reJ.af.;:q.fera~~ ~ran~re~f t?:ie ,, ... Sl;J~''.fil~ d\reot 

,:·. ; ,.,. l~Oucl .,to. 1nt~J:np~tkl, gr~ ·.thua teatlng 'tht' (01) . relft' 1i{\be "d11tl"ict. 
~)lhf (~f) i-el~ .. lti,:~~'.«U•~~lct :toUc>wa t~~ ~i~ ~1. ~t .~~:~,r~f.'t~t·J1t it 
.... ~• .J?~J>8rll a~Juat'4} anl ~he. timf internl i~·'pot:·~uftici~~t,,o' c~i,r the . , ·.~tn.. .!ht, (UU . ~t1&¥•. o~~•tM, also tranaf'ei4' Wt;]ll14lJ&itr:·lfr·om~ t1i• (R) 

·· ·· !~.~·1. to t~f (iil ~·~·. ,~~ i1-Jn-,_1 *1toli ~..,"~'· j~i~t·)o~. ~51 'tb~ <irJ 
•(•'Qll II) l~i•.F•.OP9Jl'"\·r~l..,e!.ng·the 411tr1ot ci:rcu1t .• ttib tlltt'ctUitrict 

. ; · .:c;,i:rp~u ttluriai ·~o ne>nn&1 ·. ·· rOtuia 11 l"e..,.,.14 tJ.Om tht;· (lt!) '·'1•1 ··. · iet.11 
' : .. -.~~~Ii' tl>Jt> · fe;iat_ •. :·1~• Cr»tl · ~~t~ __ ~l~le4, adft.nee• "'tb:e :l1..;iJ ~~tehj tong 

· "' po•ttJ·t>n ia,., :·tbft_Jo) . r~lat:-~e1~·•• •• t~,_,a.1 toh •iYajies••~'fiidil' p<;llt1on 
.. ~~• .. ttftµ~ rel!'•*~~~~ (~tn;J)is'!~). ~· '(Z)"a~ <~·re~•··~·l'f 'Ol'>9ratect • 

. ,,,r Sl)oo~d. ~It• Jost l"!J~lf, ·~n: ~hp; d.,.~l"iot fa U to~ i-e'l~p~ .:':,~h&·,..n. ~,1:-:,be 
~"- .~hafte4_:•n4 •••,qu~tlf the Ctiatrlct will stui> 1n t1»1De.._.: .... .,,ta•ter 
.... ,, .. " ·-.' .. , ... ,.,. . . '' .. ' . ·•.· .. ,, .. , ... ,,. I ,,_., ~ 1" ""''' ~ :·;t···:.,,.,. .. ,,,.-.1"9lf .· . 

\ • ~f .~· ·,~. ·' > • ., ' ~:., t" i, 
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B•placing all preYioua 
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poeition anl J"9fl:iater the call. under such COJ141t1ona the (JIX) relq oper­
ate• in poa1tio11 17 Oftl" the (MZ) 11114. !'he (llX) rell.f• operatect, operate~ 
the (10:111 re1.,.. When 'batterj iii .remove4 tr·an tl~e (llll lea4 due to tM 

. diatrict· adyanobg the Ull) rela7, rel••••• &ll.o1'1ng the f1Cll-ll retaj to 
operate 1.n4 1• in aeries wit~ ~he- {JOB)' .tel.,.. !he~ (!Ctr). re~79 opftrate4, 
open the oi~uit tor a4T&nolng th8 (l-1) ••1~ tr.c:11r :poaition 1?,- li'dlt the 
(ICK) 1U.p 'Pd. operate the C'1ll' aid (:DB-1). reJA7a. ~ (~,_, · rel.ay _.e­
le&Ha the (nt) • ancl (D.ll) re1&,a. Jhtt (!!0. ope.ha the ('!) • (10 ant' ($)' leads 
rele&a mg· the aasoo1ated 11u. !he test aWitoh temaina in p0altion lf aa a 
trouble oondltlon. · · · 

43. ''"' qgmrn m-nm 
''-. 

~.in~ the thlrf. ,..oluti~ .wi tb the. (1Cill Jcer ope~tecl. a .tei.t Ja mad• 
:tc> 4etemin• whether th8 t•o--..rt7 tl1atrlo.ta recDgn,i'•,e a. f'•la.e· .«ro.mci 011 
the tip ai4e and peTent the 41atr1ot ch&~ing .a oa~l .on .,1ther 'r81flster • 
. n.. teat •1toh &JTiT• ln poa1tlon 11 arid the .(Jlfl :1"ela7 i• oomieate4 to 
the '-ip wb1ob •••• the tli•trlct aeleotot t4 fllnotiou A ._. ~tJ a•rg•• 
n. cU.•triot ia beld tor a autt1c tent ttine .to ,•et "-P .a, obaI"Re con41 ttQil anl 

, -•~ t~ ,.t••t •1toh arrl•" 1n position 11. the d1atr$ot circu\,t ,~J' t••' •1,11 -b• ,ia Jo•lt~n.16 am th• (Ml. 1"&1&7 1.~ ,..1n o~~atea· o<r•' the 
~1p wll~lt ,1:boul4 oa•• .tbit. (fl rela7 ht t,he. 41atrlct oil"ela1t to ~~~ and 

-blooll \M 4.1atr1ot• !he tell anl diatric.t piJ'cuita ai"e ~ ~t11 \lJe. (PG) 
•'flll (,J;Q.ll re1*,a operat•,~.·. fhe (:be!} r«1at 'opeJ'at•i' 111 p~11 Uon .l• :·.;t the 
thi:r;f. a,olutl•n ot .U. ,(Jl·~) ·lwitlnh u!dtt:t :·qontl'Ol J'(th• (Ol i-tJ.&1.,,.: ·!be•• 

, relap are held. OJ)er.a.., Q:Ul the awitch 1-.,-ea.~n~ton 1?. '9hlll"t'lllt 
Ctf) r.iq .operat.1 .b.,c.dt~•.1'• -tbe .{Jtll ·a~d J._ll r,l~yil o~r_.M 

:unler cou~ro1 ,ot_,,:ba.,.(Ol ~nttrNPt.et• .. '!!.\•'·(!Qt ,rctt•f·\otttte·'~<te'!' ·qO!i~~ol 
. ot the (11'!1 r.ela7 aid th•. UO-ll relata iocil ·to·~- flf~ll. ~ (~.;ll 
~i .. ,. •. o~rat9!4 •. opens :th•'. (lf1.1ea4 to tht (Pl) reUt• r~eal~ tt a!ill the. 
(tt •• UJ r•lati l~ .the t.!St;rt-ct-. atJit: aho~t clreutu tlj.9 tlftl "l*t• re~ 

, . 1 .. • ~ ~ t ~: t,h•· ~ :to••t.- ftltOJl ill ~tJ:e, d i·~i"$'~ Tift adft;ti~·· · 6!14 .8'b~I . · 
: out r.Mt•M~ ·01tttf!lt ctfff. tM i•tt .tea-a:· ,-otttattilt th• (ttr ~ta~ ail( mntn · -. 
. :·.:tM tel~. fJfJ.•c~ l! thif''-~,~lft\itff·~i-. 1hea'''t~~ tmtl. ·tte1a, ~· ·q,!,e~·~· -1: . 

· · l~e.o,.t. '~' <-1 ~1ft_:to ~1..at l'allt 8'4 ·~'ja: e!o•i a; ~tl'Cuft-:t:tom tt» 
(CJ. ·"ti\_.. to.- tM lteffl ·ffta,.. -.,u1t tM 411tttl-ot n0t·'teeo~b1 th• 

"· , .. '-'NI•• IMM··~«~~-._~:• e&11 mw· tbe. <••' ·1M4, tu·-· (lltf_.,_:rii1.,':_oper-
. ' l.\el. t~fj&J ·f,J.1,f;. OMrAW.· lt*f•t~ _tat U'Clt. Nl.,1·1pbich n$1!~1on 

•• 4.••rl ... '•"••·' in:· th• t•tt \bat t1* alat-ttiti· ucler tt•t. d6et"-40t 
.n". ·:r .. ojll!l(~he,:,_l_. •~•ti. thf6.;:ts.t ,,~,, ot,.ih•·_(Sil't~lt '!IJ po•li1ttf'11, 

··4114. ,.,,_,·-~··;lit·. tM 4lctr•t-tG!" ,oha~'ltii'- cW•:t. fb6.Ul-21 '1M.t, &tld'f~r the 
,, .--'*~ ~·l~;.-t m~ta,!t ~t.:r~te•t• .thf obl~1M'"lU"reti~ u·aettt 

~-' ou.t M'ff_.~Jta- .(*1!.,1.-. rtub "!Jf-,wt'ttng .~• {., X•• ,.._..o~ at, the,': ,';'.' 
, .. (lllt.,.~,l ~,.,~ ... ,tp}!r, .ir. opihtfltl.,· ~tint,_: ttte_, te•t. pU~lt la" ~o~ \• 
. ,l»IU~}f.",, ¥1\k. wU' Y_$rJ:• ita.,·(Jtlt:, 1•al la ~te4. t'O,,tbe Udl) r~ · · · .. 
· 1.,.." the opnatl• 1Jt t~ ·(ll&·) r•tar OJJtW•tet the''(!Otn.l 1'91ay b1oet11*· :·, -,r· 
th• te1t ciroult in 'Jt011tion 1-1. 
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on coin diatricta the currant to the (OS) rela1 in tb• diatrict 1• 
interrupted in the same manner ..••. tor the meas~ r~lster di8tr1ot; but 
in thia oaae, the (OR) relay ia added to OP9r&te on makln~ coin nt1iftl 
tfft ancl·;aoTes tbe teat switch out o'f position l? in.tlie'u•ual ntamif):i' 
•ben the (OSl relq in district has tuno~ione4 p!'Ope_J,"11• 'l'l].e (C111 in4 
(OB) rela71 are connected in nniJ. t~le when. tbe (fQ!tl kq, ia operat.a. · 
and· should the (OS) relay at1ck9. the cbarge rel.qi i~ the ~iltrlot 9Pel''"" 
ate. causing the aeDler to MDl poalthe coin current which opel"&teil the 
(OW) rela7 in turn cauainp: th• (JOH) and (PCJI-1) rel~ato operate. !he 
(JCH-ll rela7 operated• per'fol'IBS the eame tunctien ~a. deaoribect'· 1n abOYe 
paragra}ll. 

45. DC n:RflQJJLP pxmmz 
'lo teat a partic'Dlar diatr1ct. tbe (JCJ amt (~1 k• are operated · 

in the order named. '!he (S!) lcfq operated adTamea the ht•l 1Wttc1l to · 
position 2. !he (JC) n1. operated. (a) opens. the _regular circuits ~or 
adw.notn" the (ll-ll awitoh out o'f positions 2. s. 4 anct."6 aD4 tor ~;... "·'» 

·· .. ·•tug, the ••leeto~ magnet•• ('bt. Jll"OTldea • a1:rcuit tor operating the ae-
1.0to1hm&p•~• ~nd.er cantr~l ot tbe,«lal. (c) ~rates.the ·{POL) 'and 
(1'£18) rel&J'•• .. ·1n P<>a1t1on 2. the· (SXJ.rela7 o~wa ,&net .t~• ·at.a~· 1•' ·· 
operated. lfhe operation ot ~be ·41&1 rele&••• a!d. ·:r~})er.teil the (!UL). 
,re1a,. wh1ob in turn operate• •lld reieqea tbe illlt.ater ae1eot~·~-- ·.tlm• 
ateJJPing ~· aeleotor aromul to ~he desitect terminal. !ha (STP) ·iter:t• 
new o~atec operating tbe USS). reJa7; ytlen. tpe t"1). nr. 18 ~14tue«;;-the 
(98-ll rel&J'· operate• aa4 loolta 1n· •'•rt• ·,,;·tb. tie' ·tsa) Jtel.a7~, 'l'M (88-1) 
Rl~. operatet. JMl't'&ne•• tbe ta-1) m. tch t'o ·~•,i't.fon 3~ 'J.• 'b8· lFl:l 
awttoh l •"8. P"• t lon 2 the ( 81) . nl.&7• re~•,..•• be lJ!LlPS)' nt• :0pe:r­
. ate4 clo.llff a o1roult tor operatilltt· the , (S) · -~ ('$J'.1P) '"i-•1&71 1n· ,nttlona 
s. 4 and 5 ot the (R-1) nitcll anrl alao· oP"a•; tM 'operat'1ir ctrc..au· tii' · i 
the (SLP.r) re18"• IJ.'he (SQ.) relaj'. oorreapon4.11fC t·" .. ~he ••l . .,,, • .....-.ter l 
aeleo.tor teminal. operate• in position s. !~ griap leleetoP: 1a '·*9~94 · i 
tcJ the 'Clea1N4 groQ 'b7 the opera-tJ.oa of t~ 41~1.-4 (ll-1) nt tch' 1• 
• ..._ .. to poatt1on '.b7 the oper•tloa ot tlie. 7 (~f· teJ-. · ~~n ,.o:&~,~~ 4 
. the ft.I') •elector la 1ad."fameil o• •t•p f~ .~~~ ,~,,.1,i1g., · ~ (~nt~~~ 
'1,• ·afl'&ln itpera~ aclWnctSnfptlla (._l), ~1~ t~ JIO-~~tioa .5., J:Ji .. pc>,altion s. 
·tbe ~) selector _1• ~tewea -~11nd to 7tbe 4••1~.,d~atr~o~:~, \bf. .o,,,r-.o 
·••le ,·ot the cltal. · , At ..t• aame. ti•• »ae (Cir~ Qltot9:t ,i,a ''em>~ -~~ ao 

'°'.'i·•tJsat· it· will keep 1• atep wlth the pe.J-ti~l.U ,(Lil .MJl9!~or+:. .:~)ilt.Jtl~~J 
nitch 1• . a4...ance4 to poss. tton 6 1',J ••. qpe;~tl ... ;ol .~h~ . ( ~~t· ··~g. , .. 9,her­
wi1e the o1rcu1.t fllnotlons 1n the usual mamer aa haa·be'ft 4eaor1be1. ''l'lr9 
(!O) kq ia returne4 to nomal otherwtae the c1rou1th.f~OJ>I :~~·.P'>•.i,Je>,D 18.• , 

< 1~ .... , •.. , ... ··~'\ ..... ..,,.._ .. ~-.;-· 1-i •· :.f.;',1 ·:.~-~;.. ;: :-~· 

.. , ~ .. 
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· teplacinc all pre•io11a 
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, Wheza it 1• 4e1tre4 to repeat tbe te•t. o't a oertaln 41atriot •elector 
c1rcu1t 9 Qlle ot tbe repeat keys is operated.· depending upon which teat it 
11 4••1re4 to repat. !he o~ration ot the .... ~ir•t '••t" key. (a) 
opal th• o1rpu1t throuf'h the (lt~Sl ••itch. p!'ftentlng the ola•• e1rcu1t 
trom aclTas:aclnfk to nut position, (b) open• the cireuit thrOURh the 1tepping 
JDa«Jittt of t-11ne timer connector, prnentlng atet>Pln" to the nen t•r-
111-1. (o) opeu the circuit tor atepping the cl••• .selector. (4) 010 .. • 
oil"Ouita. tor ad•noing the (ll-1) awl toh trom post tton 16 am ·l&. am (•) 
opeaa .the circu~t throii~ the (<JI!) relq · pJ!eTenting it• reoper.atiO!l on 
the repeat teat. Otll.eJWiS• the circuit fanctlons ln the usual manner 
teat tag the o lJ"Oui t repeateell.7 a1 deaoribed.. tor ·the first rnol11tioA or 
the (ll•l) awitah. With "B" wiring the lt9J' ma.it be operated while (B-3) 
•itell l• la the tirat test. With "K" wiring tbl (BBP) 1te7 -.. be oper­
..... ··a.t a-.:r t1- a1 tlle opratlpn of the (KIP) relay 1n position ? or 
R•l •ltcb oloae• th9 abcrre patbll at the proper tt.e. 

''· .... ,.m mQIP nu .. 
the opeatlou ot tile 1SP seoona't-.1t• ter (at prnent• ·tbl · •tenlne 

-.nei •••Ge 1ate4 wit:tt th• U.ue ti.er connector from. oparatt_. an4 ~-
1•1' th• 'b~h ••-'17 ot this oomieotor to thi!I next terminal •• lil ttle . ·-••oalA· 1!!9Y011at10D Of a ?"91'1tar telt, (b) oloaea a Circuit for &clttWl!Ull 
t)le (B-ll . 111'1.tph from .po11tion 18 anct (o·) prtTenta tbe (R-1) swl"tlch· tr• 

·aa..a8'1111· b7 open111g ~. operat~g ctrouit ot the (S!t-1) re1-.,..-.,. (btOUD4 
0n th9-, (ftJ. 1aeJ ad.rincea ~ awtteh to po1it1011 2 f!1lll whioll'·Jlebt tbe· 

. '9J'.)eat t .. t. of tbe. •ecOJi4 reYOJutlo11 1• JJ9l"~rmecl in a· 1111.m.eP 94.E/lar to 
.. the repl~.u.,t · 1a the. -•8!'on4 :NTC>luU.oa. \'he ten ·ell'O'Ql:t\ 013D~tma..:. 
to l'e~t . ...._,.te•t· DtJl tbei.ket· l• rel'ea1e4:. · With "P w11'1'ftflt' 'tlllt-:.a.,, -..t ba . .01'9Jt&U!l while. the .. JJt-13} .Wftoh ·ia ln the bl w•~ :i;fti~tos.~ · 1 

'8. nw1.11r:a.,,,.mz_ ·:··~·:~. 
' . 

.. !he operati~n <#. 'T-!P' '!'1111"4 !eft-• ·nr, (•) ol••• • .'ft<rntt.'!W ·at­
. ~ao,e U.4R--ll ..,tt'Oh'-"ttca J)oatttoa-1•. ('tir~ ope• tlleelnutt:i ...... 
. . the : ••P»ltle-~•t· aanc t!lltel: w!'th l'bei ·11-, n.ter· Ofm119Cltar.-~· 
.big 1~ openttoa ··,(ct J)i••m• ·the t ..... }.Wlftte1hfl"olliJ•• ...... 
- .. o~-s "1WJ,~at~··~i11m11t· e~· tll• 'tsa-t) relq.·, 'he- tlillC "ftYolu-

.. tiQa ~ b>:r-e}>ef~ 11l tlUt·uldal ...er., ·.Wb9l tb9· opnaUll ,{ ... •lfe7 
. 1~ r~l~Mll;. -the 0 4-cub colftin'll98 · ••Hntt 'l"Ollt·ln•' t•••·· ~ Witll ... :wtl'h« 

~·· . th•; it.it;.~',~ .operated.: a~· the -8~· t•"• 

'!he rel_. ot -·bl ( 9'}, •• a4•m• the (B-1) nltch to nor1a1. 
atopphlg. :ea auiomatlo te•'· o'f ti. «1•,rlo't ct1'!01ll~ amt J>l'•Y•'• ·~Ila 
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51. 

(R•l) awitch ·from advancing out ot position 1. It it ~· ·d-ail"9Cl to re­
store the tea~ circuit to normal atter the release of fhe (St) k81• the 
(R1') 1teJ is operated. · . 

\ 

PASS BUSI. f iB) QX \ 

Wheu it la desired to paea bJ all 'buaJ' distrlct1. {:ha (PB) 1t91 1• 
operated. lfh• teat 0 ircu1t. maJ' also be 8(\ftncecl when !fald bf a buq 
dietrict b7 the operation ot the (PB) 1t91. When the (~:P) selector step• 
to te:nainals con:neoted t(, a buq di•triot the (l>.8) relI• opera•·•· n. 
('DB), (DB-ll and {'$}. rela1a operated, look when the ( ) a,- ia oper­
ated, until the (R-1) awitoh a4•amea from position 1'7. '7ith the (DB) 
relays and the (PB) te7 operated. (a) ti. (BSY) re~iate _operate• · 
regiatering the number of bU17 districts passed, (b) ad: anoe1 the (R-1) 
awitoh to position ie and (c) to position 1e ad•amea tlie (UJ selector 
one terminal ae deaoribect ab<rte, the (PR) rela7 being r~leaaecl bf tbe 
operation of 'the (DB-1) rela,, the (R-3l switch remains\ in tbe 2, I or 
8 position aa the case ma1 be. 'l'be (B-1) nitch ia ad ... nced. to poaition 
1 •_a de110 .. r.tb. ed. ab<rt. e ancl the circuit. teats ano. tber diet~ct. ~Should the 
district und.er teat be allotted ant ~e buay ~ a call ~ aultacriber 
between the lat and 2nd or 2ncl and 3rd raToluUona of t (R-1) awitch. 
the (DB) rela79 are operated in position 6 ot the (R-11jewitch aa 4•­
aoribecl abO't'e. !he (l>B) rel&J• with the (PBl key opera ed.. perfo1'118 the 
function• aa Juat deaoribed anclalso operate the (SR-1) rela7 which re­
turn• (B-S) 1witch ·to normal •. !be (l>B-1 l · rela7 aclTance the (R-1) nltoh 
to position 18. !hi• ch'euit then tmlct1ons as has Juattb•en describecl 
advancing the (LP) selector to teat another district wit out maldnp: the 
2nd teat in the dlatriot. · 

' 

ILQCK ft!ATJ8E 

'l'be· (BLJCJ relay used in this circuit, associated witb terminal 4 ot 
teat, group will put ground on 3rd aleeTe terminal ot te~t group, when 
the (Bltl[) rela7 operates, it will ad~nce the teat awitc~ to position e. 
!he (B.t.J[) rela7 be~ng ·blookecl to ground through the contt.t of (!C) .re­
lq will bold, preventing otber teat circuit from $dnnc g b910nd t~ 
dial tone teat position, until this circuit mans trunk test, which ia 
lndicatect 'b7 th• 11t operation of ('M) reJ.ar. I 

!he release of the (Bi,X) rela7 permits the operation f' f (ILK) relq 
in the other teat circuit ao tbat it, in turn, can a4-nnc tar brush 
aeleotion. Yb.en "K" wiring la used. the block feature wi 1 be tripped 
.bf the trouble alam. · 

52. nzgp 911 UPI Em II QLl?flQJ BIXOQ PQS. 

It the teat circuit ls returned to nol"llllll at time sender is in ••­
leotlon 'be70nd position, the semer ta w111 be connected to a battel"J 
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and ground, ae soon aa the (FRl) relay releases which, is con;trolled bJ.' the 
diltrlct reaching normal. 

53, REMP'l'I CQl'J:BOt 

Jacka are provided at tbe district and line finder frames, so u to 
con,rol th& teat circuit ·trom the d tatrlct and line finder trams, !he 
(RC) relq la operated b1 ua1n~ a 32-1 teat aet in comieotion w1 th th8ae 
-4ded Jao n, and fUnct ton the teat o trcutt tbe · aama as the (CA) k'¥, ae 
4eacr1be4 above. !hla remote control feature, will only f'Qnction' with 
(DP) keya operated. . · · · 

., 

._. "l!"-'Wiring and (IDll l"ftlay ta used, thl9 teat ()ircult::,,111 test· 
for .a r.n_...1. o~ the !&R l et.da to a9llder at · the t tine· the dial t0ne 11 · 
oomuetet -through t1'0ll the sender, 

. : this teat 1·1 made b7 a dl:rect ground OJI (R) lee,.4 ~~<)ugJi, ~~iitaot.~)~* 
(ID11 rel•• wb!ch_ prevents the opent-ion ot the--(~)· r~l•t.~~---~W]4, 
1, connected. ·to "lt" lead o~ •ender, howeTer w~n ~~tteitf ~~oUgb f~) ~ 
l&J of aemer. ta coniiected to tbe "!" lead. tbe (UU re1'7 will op.'•"·,,.~ 
bl: tvrroperat1ngi the (IDl) which remoTes thti ·groun4• · · · ;.:;~ . _,, .:' 

,! • ~·-: ··-

Jim. 1!.J,.B. 
S-21-29 
l~R. 
1.1.s. 
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