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W••"•rn Ele~tric C~o~ Incorporate4, 
Jquipment :&igine&ring Br&Mh• Bawthorue 

( 36 Ras••· he• 1 ) 
Iaaae I B! 219116 
Ma.roll ""l'I, 1121 . 
iepiaollic &ii pn•lou 
ian••• 

'lhia MeihOd ~t Opera.tiOn waa prepared. tna I•n.e 19 ot Dra•lnc BS-219515. 

llmBOD OJ' OPERATIOR 
Sllbaori bera' Diatric'\i :.Selector• .. tln:e :rtn4er '-'1P• .. Panel S79t• 

DEVELOHUli'l' 

1.1 !lli• c1rca1t 1• deaigned. w teat all cla•••• of •end.er aeleotor 
tn• dia'trict aelectora in a line tincler otticeo Iha th• (ST) ke7 
ia operated on the teat frame the testing circa.it 1• a1aociated wi'tb. 
& dietrict aelector b7 meana ot eerie• ot 200 1i1P• selectors. Ai 
thi• tiae the teat circuit ea1iabl18he• three coDD.ection•a one to the 
ind.i•id.u.l leacla ot 1ihe district •elector (Lr), (B) an4 (DB) ene w 
"11e teat line at the frame where 'thia ••lectori• looatM.1 and one 
to the start cire\li t that i8 associated with the •elector to 'be teat­
ecl (MZ). (lf2)~ (Z)• (!)• (B) and (S)o It the dia1ir1C:t •elector 1• 
idle the teat cirC\lit first make• ii bu870 ·When the aeaociated ataru 

. "cinllt'\ i• obar ihe line f1nd.er eleTator is cauaed. to hun1i for the 
,,;.. l'··i••t,,·ltu • .t J9li• line i• loce.1ie4 OD. th•. bottoa 1ierminal ot '\he lowest 

bemlc GD the fl'Ut.80 

lo2 Dt:Lring 1ib.e ln:tenal 1ib&t the el&Yator is beheen the normal po--
aition and the triP»iDa sone the etari oircu.it 1• olooked to prevent 
an incoming call f'roa in1ietrerin& wi'th the teat oall• A.a soon•• 
'\he "K" aegraent 11 pae•ed. or 'the tee'\ line 1• touiid the •1art cir-

·..... :cui~ ·1at'Cl e&Mdo The diatrici elevator 18 0&11•e4 to hun" tor '11.e ···. "••t l:lnera~ill• tiatri,,t fraae or 1irunk line w office cau•inB office 
. " selector tW.i:bm1 for 1ihe test line when teai line 1• locaud oa ottic<> 

frameo 
• '.; . ··' " l, ;,;, : ':; ~~ . .t ('i. 

1.3,.,,,, ;,,.f\lt•·:°'4e••Hnnec·Uone ·thus aatal>lished teat coaditionl are imposed. 
or, "the various el .. •nt• of the line ~inder aa4 diatriet •elector. 
Sho\114 1ib.e elaenta tail to aee't a teat iQoaed• 1ib.e teat ciroa.1 t 
will 'loek indicating -7 meaius of lamp an4 audible ai1D4l• 1iha• 
trn.ble ha• been encou."8•4-~ Should 'the 1aa". iJqlGMcl fail to u.... 
cover trouble~ the line·finder dia1irict el.watora are permit1ied. to 
r•rlore 'Mt·• nor•l: poaiUOnii!~ •":o)! ;:;,.t t'l!o$t A ~;:. :;' 

,, .:tJ v .;< .i " ·.: ( )', 

104 The .... di 1trict •elector and line finder will be directed to 
tile tea'S ~in• tor •ch tea'\ iapo•C. two ten ;~o1'!'c«'li -'tn>e• <it: 41•.., 
•riot~..., .... 'wowput711 and 1ibr•• 'iesta tor .. two-party KoRo ;iiatrict•.o 
Ihm 'Ule •o or tlu•• 'H•'• are coai>le't•d• testing circuit 'lfl ill ~• 
direote4 'to the next 41atr1ct circuito 
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l.& ~• tee1ilng circa.it lt7••n• of tile 2GO 'tJP• eelectore will 'be 
IJ.nct• w oae cllnrict aeleoter after anoa.er 1111til all di•irict 
aeleo1ior• ha•• •• '\eated.• after which a aigaal will lite giYen at 
the 1ieat :rn-. ln41oatlnc 1ib&t a OOll:Pl•te te•t ha• 'been mad.• on 
all UiU in '\ihe Ottice &HOC1ate4 with 1;hia 'teat circuito 

106 M ahowa b7 J'iprea I u4 4, "thi• cirC11it haa l>HD deaigne4 10 
that.wo tinr1c1i "9•1i •ircaiu -.7 lite -.plo7e4 in the one ottioe 
and. werk 1;o tile .... crOQ in 1iM d.1a1iric1i or ottioe •ul:Upleo 
'Dli• 1• cla.e lq' aaaooiating eadl '$eat oirca11i w11ia the particlllar 
teat llae ot the gnu.po 

BJ' .... ot a par1iiclllar cirmi t tea hr~, arq pariicv.l.ar line 
fln4er a4 cUnrici selector •7 1te uaociate4 wita th• teat cir­

e'1it• A re:peat """ feature 1• proYit.e4 ao 'that aa ll&D1' tea11a can 
'be ..... on uq •• wait a• 1• 4e•ire4o 

I 

2.1 9'1• cil'ftit 1• cl••ipel to opeate who tile central oftioe b&"-
ter7 ••lt&p 1• ht.•• 24 am. 25 tor '\Re U Y'OltMtter7 antl 48o5 
to 60 YOlta for tile "8 YOlt lla*t·~· 

OP.IB.l!IO•· 

lo PRDICIP.U. NllC'!lOlll 

loOl !JU• c1raJ.t will -u.a·uca117 teat all et "the 111le tllld.H 
aM. 41•1ir1°' ••leotor circait• 1a .tile otf'i••• tllerelt7 iuurinc 

aonaal fll:Dotlaiac 111Mler -. nrat circalt coJl41t1en• ill aenioeo 

1.02 'flli• ·ctrcait will dial aiV ••• we or '\h:ree digit ood.e (••• 
wiring a1i caa Got (;a...l) nl"Rll) -._._ hae 'Ma preteteraiaecl lt7 
tlui'ble ceDMcticma at 'Ule c1.1al p'lll• .. •equao• n11icll (B-l)o 

I.GI A •t 1• md• fer 18Dd.er cloaare '\llro• tnnt gu.M rele.7 
1a •enl.•r• 1(~) relq in••lfflll). . . ,,, 

l.M A teat 1• mate tor clo8liln threugh (CS) rela7 ill cl1•tr1c1io 
( ( ~) rela7 la•ol Yet.). 

1.06 A •oalt clrcai 1i 1• q»l1e4 • (l>C) relq ot 41•'ir1c1i. · (ID poa o 
U o~ te•t c1rca1• ..._. oeatrol e:£ ·Halng rel1q11 (Sit)• (SK•l) and. 
(R-&)e) 
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( 36 Pa.geat Page S ) 
lane I BT 219515 
Jfa.rch ~ 112§ 
Replac 811 preTloua 
ieau.eso 

3o06 An 81 ohm soak circuit ia appliecl iO (OS) (polarised) rel&T 1n 
41•"r1ct bl direction io operate '\he polarised. relqo (In poso 1& 
under control ot (PSX) rela7)0 · 

i.01 Teat of the cu:~throufJ!. position of the diatrict aelectoro 
(Kade in poa. l~ w1 th (CS) rela7 in teat circnd t OYer th• Tip II 
Ring to !f'Ound.o TiaiDB rela19. {I) and (BO) inYOlYecl)o 

I 

So08 Teat for slMT• make bl.W7 ground thru (L) relq back conuct 
in cu'\-throu91 poeition, whea test line ia on dlatrict fraae. 
{feat circuit (SL) rel&J'. inYolyed)o 

5o09 Teat ad.Yance of district out of cu'\-through pmitiollo. 

3ol0 Apply release teat to (DC) r~la7 of district and check tor (DC) 
rela7 release. ( (Rel-1) rela7 operates to 48 Yol\a in line circuito 

3oll Tes't for releaae ot (CS) (polariae4) rel&J of district after 
iOak.o ("Silickt" (CS) rela7 will caute reYolving District Seqo 
Switch in which ca•• the (~) rela7 will hold and. (SOS) l.aap will 
light)o 

z.12 Hold district bu87 during period of test tor release of (CS) 
(polarised.) rela7 of di nri cto ( (PB) and (FR-1} rela79 invol Yed.) o 

3ol~ Teat tor normal of 4i•~rict after teat. {B7 releaae of (J'BwZ) 
rela7)eo 

3,,14. Maka• operate teat ot (CS) rela~ in district (polarised rela7)0 
( (CS) rela7 ~d reeistancee in teet circuit ue4"lo Timing rela71 
{I), {O)~ {ROf and (SO) inTOlTed in poao 14.)o 

~ol5 llakee eperate teat ot ·(DC) rela70 

Sol6 llaltea bua7 back teat and. check• tor no charge_. wi'th (PCB) lte7 
::1!:!)0 ( (BB). l DiT) lt (J)Jl) ~ l~) ~ ( rcu ... 1) .,,f~~~~'~ ~~,,.~FCH) ~ 

-:f:· . ,;;:;-. ,·, ¥ 

:Sol? 1'or. two-part7 circui t1 onl7, make• a ted te>'· , •• ~th~t. 'ilO·~ 9l1arc• 
ia .aa.a·while a grollD4 ia held OD tip, with (!'CH) ke7 Open~o 
( (PT)9 (FG), (J'0-1), (Dlf). (JIX) rela19 inT01Ye4). 

~o:S Check a.pin•t earl7 falae regiatra'tiollo ( (JIR•?), (JIB•8). 
{!a-1) » ( FC!l-l ) rela19 an4 ( FCH) leap inYOl Ted) o 
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( 36 Pap•· Pap " ) 
Iaau IM Q96l5. 
Jlarcll ll, 118 
lteplaclng ail pr••l011• 
1••••· 

, 

1.11 Te•t tor polarlq ot ooin current. ( (CI) am (CB) :rele.7• in 
teat circait laTOlT ... )o 

So20 Teat tor potential of ••AP :reg11te:r cu:rra.to ( (B) and (:BX) 
rel&JS lnYOl YM) • 

1.21 !Mt tor reglatraUa. on tip or ring part7. ( (:a), (WD), (WD-1) 
anrl ( WJ>.o2 ) relaJS tn•ol "4 ) • · 

1.22 Teet for tftDk itake bu7 gr011114 throu&h BWitch C&llo 

a.aa IJ.lh• te•t oircllit i• &rra..D&'84 to •elect and teat &D7 line tinder 
ant J>inrlct Seleo1ior bJ" ue ot a par1i1cl&lar cirCtli t feature • 

. · ( (PC), (ft}• (ftP) k•7•• Dial; (SS), (SS-1) a.nil (POL) rela79 in­
YOlYK)o 

loH 'l'h• teat olrcait 1• arranged. to 11141cate th• poaition of th• 
aat•r• GroQ1 Comaector uul Ola•• aeleo1iora ·1'7 •ean• of la.mp• 
aicll are li&b1ie411nur control.of 1ih• (J..P) lamp.~•7• (Th• pa.rueu. .. 
lar'Dlairlet te which the 1ieat cirCllit la co:onectecl i• indicated. 
W7 ta •• of a tram la ting cbari) o 

loll 'l'h• teat eireait will 1n4icate b7 laapa the claaa ot 1iea1i ill 
progre~•· ( (!Ml)• ('Pw.2) or (!Ml) lul.P• ln•olwe4)o 

lo21 !he teat ciraait la arraAged. 1io 4ia1i1Dca18h between bua7 and. 
141• ••leotora an4 te wait tor a •elector 1io ~ecoae i'le, after 
whioh lt will proc•• witll the teat. ( (DB) and (IDLJ relaJS tn­
••lYM)• 

l.&f .. J. p&a8 bu7 Jce7 18 proy 14.ecl 1io CAM "the tea"\1ng_ circui" io 
»&•• 41•1iric* •electors at. th• time it.is testing tor lnaa70 'Jhi• 
paaa 'buq ke7 will caue circai t w a4Yance b7 the di stric'l lea.,.. 
ing a M1ier reoord.o (.PB) ke7; (DB-1) relq "&114 (BSY) register 
blYelft6). . 

1018 ftle teat cirC..l t 111.11 gin an alam when trn•le 18 G.COllll\e~w 
•• Aa alam will also lie giyen after a aa.iaDle 1n1ienal in the 
9Y•t·1iba1i ~'elector re.-iD• lnu7 for too long &IL ia1ienal when 
tile '\eel oir~t 1• waitlDg to ••i•• 11io Thi• will lt• with th• 
JU• ln&l7 Jce7 la a aol'Ml poet Uoao . 

lo21 lleghter• are pzoeYllei w recom th• •ar1011• cenditioa• 1ih&t 
a teat ciraait Jl&8 eacnntere4 am. to .iD.clicat• th• pertomance ot 
•• , ••• circalt. ( (ft). (C!J. (BSt) all4 (BL) ••t•r• 1DY01Te4)o 

L 
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( 36 Page•, Page 6 } 
Iasu.e ~ Bf 239515 
Jrfarch-n', 1921 
Replacing ali prey{oua 
ieaues. 

Zo30 The tea1i circuit IDAY be returned. to normal at any 'time by the 
•P•ation ot the (D) ke70 

~.Zl The circuit pro•ides a •control ad.Yance (CA)" feature which 
when uaed. with repeat keys, pend ts restoring test ni tch to norw 
mal, or without repeat ke7 operated. will allow circuit to ad•anceo 
Thi• (CA) lte7 will restore circu.it at an:r timeo 

The teat circu11i ha• a remote contr~l feature to enable test 
man to repeat tests from th• line find.er and district frames (b7 
using 32-.~ '\es"t aet)o Thia feature is only operathe with a (REP) 
ke7 operatedo (ihe {BC) relay iJl test circuit is uaed with thi• 
feature}o 

The test circuit giYes a tone to notify sender monitor if 
sender is stuck durinB time teat circuit is making uee of ito 

The test circuit aaployes a synchronizing scheme for keeping 
the master switches or the group switches in stepo ('J!le "A" area 
ot A&. B selectore are involved)o 

When the line finder ~der teat o•erstepa 'h• test teraine.1 1 

an (OS) lamp will light to indicate this condition. ( (OS)• (OS-l), 
{OS-2}, (OS--5} and (Os--4) rela7s and {OS) lamp 1nvolYed.)o · 

When the line tinder under test :t'aila to pasa the tripping zone 
in the time allowed• ihe (NLF) la.mp will lie.ht to indicate thi• con­
di Uono ( (ILF) 1 (HLF-1}, (NLF-2), (Ny.;..3) and (KLJ'-4) relays and 
(NLF) lamp inYOlYed)o . 

lfh~ oircuit i• arranged to block if the dial path circu.it 
oYer ttTtf' a_ "Rtt lee.de to sender is openo ( (PC} relay cl.oea not 
operate and holde tes't switch in poso ? with {TEL) laip rn~tilcl'i 

Tb.e test circuit will d.etec1i a crou ot tll.11.,.Ttplt 'and. "Hunt" 
leadfJ on any line finder c1rcu1to (Test ttftch blocit1'ln';Poso 14 
with (FR) le.mp Ughted.}o ~·:ci '$·' ' .:;,.· 

The teat circuit will check that district will charge on a 
ch"rge call detects fa.lee charge lUlder all other condi tionso 
( (EL. (WD)p (Vl'D-1)~ (WD-2), &a {FCH) relays and (DCH} laap involYed)o 

.;s,,.40 The test circ\li t 11'11.J detect a reYerss.l of "T" Is ''R" lead to 
ee.uder. ( {l.C-l} rela3 contacts invol Yed) o 
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( 36 Page•. Page 6 ) 
IB8U.e 3 BT 2a9515 
Ke.rch 2t 1§21 · 
iiplaciEl: &11 preyf ou• 
i88U88• 

Zo41 The teat circuit will mate repeat teats on either ot the three 
tests. ( (BEPwl) lte7 an4 (HCP) rela7 - (BEP-2J or (~) lte7• 
inTOl Teel } • 

4-o COD'BCTDlG CIRCOI1'S 

4-ol District Selector aml Line 1in4er Circuit 

All cla•••• of sender aelector tJP• diatriot ••l•ctor• caa ~e 
tea~ed b7 the circuit. 

••a Diatrict Selector Teat Line 

'!hi• 1• the line to which the district selector being teatecl. 
ia directed b7 '\he test circuit UD.4er control ot a aerYice •..a•r• 

f.el Start Cirollit 

'l'lli• circuit 18 connectecl to the teat circuit 80 ~t line 
fin4er elevator aan be directed. to the teat line without inter­
fering w1 th aerYice. 

••• L1n•·Pin4er Teat Line 

'!'his 1• the line to which the line tinder eleyator ii directed.o 
'!he bottom tel"llinal• on the bottoa bani: ot each line t1n4er tram• 
1• ..... tor testing purp••••· Both tit• terainal• &n4 •• line am 
cna.'\-ott rela7 of thi• line 1n tile (A) n.b-gro111> are mplo7eet. a• 
ahon. cm. the standard 11.ae circuit~ \he proper hun'U.ng con.ell Un 
9eing placet on the tersainal ot tile traae onl7 when a selector on 
~t traae ia being 4il'ecte4 to the teat line. 

•·6 .Sa4er ~. ;· 

A1q aerrice aenter a••ooiated. witla a particular group of die .. 
triet1 •7 be ued. the nae aa 1n Hrtt•• to 41reot tile cliatrict 
eelectol" te "1le teat lin•• 

6e APPARATUS ABD FtlfCTIOJr 

6e01 COllD9ctor stepper 

One •t 1ihe•• •t•P.Pi:llc •i ~he• 1• ue4 tor each 20 or l••• u ... 
'\riot ••leotor• ~t an to be tellted.e fti1 ni1icll ••n•• w co..,. 
aect ~ 1D4iviclul l•u (i..) 1 (B} alld. (DB) tor coatnllinc ~· · 
line tilld.er aa4 41a1ir1ot Hleo'$or• alao tile J&l'tinlar •z• 1•4 

which oomecta -.. au.rt oirni t. 

-----:"' 
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5o02 G~ Ccmneotor Stepper 

( 36 Page•, Page 7 ) 
Ia8\1.e S .BT 09516 
March 'lh 1121 . . 
Beplac &ii 1' reYtou• 
i•au••• 

!he 200 ~7.Pe aelectore which are deaignatecl. (GA) and. (GB). ••l'Y• to a•aooiate the teat cirCllit w11ih a co:nnector atepper, and. 
to "he atart circuit ot the traae 'Mine •enM. b7 th• d.i•trict ..... 
leotora reached. b7 the connector •teppero A •JDallroniatnc arrang.,. •en' 1• t11Plo7ed. to keep th••• a'lepper• in st•P• 

5.os Kaater stepper 

Two 200 tn• aeleotora deaipate4 (KA) and. (KB) •ene th• pro­
per ••t ot Bl"GllP coanectorao 'l'tl• master steppers perait the uae 
ot 20 croup connectora o 

5.04 feat Sequence Switch Bl41 

'!Ai• aequeice .. itca aerYe• to control th• 200 "71• aelectora 
tilat connect the test circuit tO '\he circuit to be testecl.o It llak•• '\he lla.•7 teat and a4Yance• the di•trict aelec'lor lead.a of 
the unit being teated. I'\ aakea one reYolution tor each teat 1m­
poae4. 

5o06 Claae Sequence Switch 

Thi• aequenoe nitch con'\rola the Yarioua teat1 illpoaed. tor 
'the Yarioti.• · claaaea of calla 'Ulat te•t• are made tor en each dis­
trict 1ele.ctore !he testing of thia •witch i• controlled. lt7 rela7a 
eperated frO. the tirat terainal ot the connector switches b7 m8a.IUI 
ot a oroas-connect:lng aethocl.e 

> 

5o06 Progr••• Laap• 

'!'he coanector (lf to 20 J group ( GlOI" to Gl TOH) ab4. ima•-r (ilo.I ) 
lalap• in4ioate '\he diatrict aelecior to which the teat circuit 1• 
a. 1itache4. 

e.01 Bw11 L!llf (BLJ) 

_lb.en lighted ind.icate1 that the diatrict i• buQ'• 

6008 Ba.e7 Ll!,p (BY) 

Inclicatea diatrict aelector la 1Ai17 tor aore 'than till• allonclo 

5o09 No Line Fincler (ILi') 

'!'bi• laap ia a trouble laap and indicate• 'that the line find.er 
aelecter will not pas• th• tripptnc aone. 
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LPiaClng &11 preT loua 
ilft88o 

5ol0 'l'rouble Laap (TBL) 

Thi• laap 1• part ot the al&i. circuit 8.Dll will light ill ••rl•• 
w11ih m1ecellaneoua alarao 

5.,ll OYentep Lamp (OS) 

Thi• laap indicate• 'th8. t "11e Un• tlnd.er ha• o•erateppecl or 
'\hat tll• sleeTe ot the liae tlnd.er 1• OP••• 

6012 Palae Retura Lamp (FB) 

Thi• 1--.p when lighted 1n41eatea 1ib.e talae re'\'urn of 41str1ct • 
.,,, 

6olZ :Double Charge LNlj? (l>CH) 

'fhis 1• a trouble laap which light• whea a 4ou'ble ~rge 1a 
encoUD tere4 • 

5~1~ Fa.lee Charge Leap (FCJI) 

Thi• 18 a trouble lu;p which U.ght• 1Ul4er tile tollosing coad.1• 
tionas 

A - talae oharae in tir•t teat9 awitcla. block• in po•o 16 

:S ... talee charge 1n aeccm4 te•t• lleton regular allarge -~ block• 
1a lf 

C ... talae charge in aeconcl '\a1t •1- (.CB) 1Ce7 operatK either b ... 
fore or during regular charge 

E ... ID 1ih1rct 'lea'\ tale• charge 1D replar cba:r1• JO•i Uon of rlDc 
pt7 

.., .. In 1ihird. teat with (J'CHJ ke7 operated. tal•• ad.Tance·ot tiatrict 

5ol5 Stuok (CS) relal (SCS) 

Thia lamp i• a voultle lamp and ind.ica'lea tbat 'the (cs) rela7 
ot dil'trri~ ha• talle4.. to relea••• 

5ol6 lat, 2n4 & lrt. Teat I:aap• 

Th••• l.utpa are teat illd.ioat.1.DB lamiP• ar.d. iJld.ioa'lea ih• partio.,.. 
lar teat 1n proil"es•o 

.. 
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( 36 Page•· Page 9 ) 
len.e S :BT 219516 
:larcb. 2I .1§2e 
Repiaciil all prH1n.a 
iaeu••• · 

!hi• 1.., ln41oate• "11e laet 41•tricr\ to 'be tested. 1n one e10leo 

6.18 G!'!!p ott •oN&l. ( QOlf ) 

!hi• 1e a treu'ble lamp &114 lipta when aore than one group •i tell 
1• ett aormal at '\he .... timeo 

5oll Qlaaa 1:uf• lGl1 J'L & 00 

Bl•• lap• are Clu• Indicating laape aa4 1n41ca-.e tile cla•• 
ot clietrict uater teat. 

lo20 Marl K!f ( 8!l') 

~· operation of 1ihi• u7 atarte the automatic test whieh, con ... 
ts... .. 1Ultil all dtetrtct ••lactor circuits h&T• been teated.o 'lh• 
rel•••• of iih• eta.rt Jte7 at 8a7 time will restiore tile "••t am olua 
.. itchea te normal. 

6021 l'alae Charge Ke7 (Jell) 

IJ!l• opera-.ioa of tili• a7 ch&llB9• the operation. ot tile aecond 
teat ao •• to in41oate a tal•• charge 4v1ng a 1'u7 H.ck condition 
an4 in the til1r4 "••t w aim.late a block condition with a groa.al 
a tip ot line penuaentl70 

6.U :a.tum' w Hom.al x.Z (D) 

Di• epvaU.oa of 1ih1• ke7, oau•• 1ill• re'Wrn to n.onael. of 1ihe 
mit1re eirC\lit• inollld.in&' conaeotor •tapperso 

5o21 Paaa· Bual Ke7 (PB) 

~. o;peraUon of 1h1a ke7 cau.Ha the connector to reoep.1.se a 
bu7 con411iima am. paa• a to tile next dietrict. 

C.l) 

Dlla 7 ia operatecl. nu the teat circai t tall• to cemplete 
ite c701·e :ue w a t&lllii in 1ihe circa.iii \imler teat. !he operation 
&114 releae ot 1ibe k•7 cau•• the teat •1 tch to ad.Tano• to po•i• 
tien 180 he connector atepper &d.Yano•• to the next diatrict. 
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. 
lhen the (BE.P). lce7 ia_ operate4 the connector sequence •itch will 
not oa.uae stepper "° etep to nex'\ 41a"trict but will repeat the ·~· 
teat. · 

5.25 Time Ai.am Kaz (TA) 

'l'he operation of Ul.11 ke7 cauMa tile rel••• ot the trouble or 
bu7 .&lam. A.8 lODB a• the ke7 r••in• operate4 the alant. 1• 011.t 
ot aeni ce and the teat circlli t will block l>flfen 1aaldDB another 
test, except whea the rep•t lce7 18 operateclo !be operaUon of 
this lce7 wi~l not interfere wi1h the particular circu.it tea"11.reo 

6026 'Repeat Kep (BEJ>l), (BEPI) and. (UPI) 

'!'he opwa.tion ot azq o't these ke7a cau•• the teat cirCllit to 
repeat that test s.a long as the lce7 re•t.na operated. 9>.e opera­
tion of •1"1ler rep•t Jce7 in coabin&Uon with '\he (0.1) 07 will 
ca.use 1ib.e teat circuit 1io repeat the teat in progre••• Dt• (PBJ 
k:e7 lllin be releaae4 with aboye k•J"S op--. tecl before ( C.1) Jcq will 
tu.nciiono · 

5o2? Particular Circuit ICe7 (PC) 

The opwation ot 1ih1a ke7 arr&n81• the circuit in au.ch a·wq 
aa to dial aaater crw» &D4 connector stepper ni tcb.ea to 1b• · 
particular d.iatrict 4esil9de 

6028 Step Ke7 (STPJ 

Thi• lte7 i• operated. aner dialing maater stepper to some 
particular terminal ill ord~r to adTance "11• test •equem:e •1 tell 
tor group dialing Md the ke7 ia opera1ie4 after grnp an.4.con­
nector dialing to &d.vance 'the test ••quence •1 tab.. the .... aa 
after master dialiDgo It will be necnu.17 'to 41al twio• 111 old.er 
to reach more the.a 10 terminals 1n groa.p am connector •eleotora 
before opera t1DC ( S'l'P J JcQ'. (PC ) Jcq 18 alwaz• op tin tecl in con• 
neotion with ( S'l'PJ lte70 . 

5o29 Lalf.S> Ke7 (LP) 

Thia lce7 1• opwata4 to COQlete the oircuit ot all pngre•• 
lamps which will 1n4ica'H the position of 1ihe ._ater, grou,p an4 
cennector ewitcheso 

6080 R•o te Control Jack (CA} 

The purpoae ot thi• Jack in connection w11ib. the 31-o.1 te1t aet 
i• w -.Jee it poaailtle tor a -.n w watch the ftnctioninc ot the 
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•elector under teat at 'llh• tilll• 'the (DP) te7 1• operated. It OOJllloa 
trol• the (C4) teatueo 

5oSl 2EA Dial 

Thi• dial aa1ociated wi'Ul (POL) rela7 ia u1ecl to ad.Yance '\he 
200 t1P• aelectore to '\he partiC\ll&r district selector desiredo 
!he (PC) anl (S'fP) ke19 are 11Hd. to caanect 1ihia dis,l to a pani .. 
cular diatricto 

5ol2 (R) Bel.az (206wAW) 
-

Thia rela7 ia uHd to check the potential ot regi1traUon cur-
rento The aecomlar,r wiDd.inB 11 connected in series w1"1l a 1000 Olm 
reaiate.nce 'to be:tter7 in order to giTe a •rgin be•een th• opera­
'tion on 11'1 olua 'batte17 (I reei1ta.nce in eeriew} and the hiiber re­
eiatancea due to one or aore of 1iheae reaiatancea being open~ . 

5ola (BX) Relaz (El.114) 

Thia rela7 ia ~nnected 1n parallel with the (B) rela7 de1cri'becl 
in aboye• in order to detect a batter7 ·croas on the meaaage register 
lead• resulting in ltlowing 1ihe f'llse ot district and. lea.Ying the (BX) 
rel&7 loalt9d., bloclting test circuit .in position l7o 

5oM (JIB.?) RelfJ.7 (B588) 

The tuncUon of 1ih1• rela7 i• to connect "the ring pa.rt7 meaaace 
ragls'\er lead. to the (MXl} relq a'\ other tim• ~.-wh ... , ¢ircu1 t 

::::: ::·(~a~)~:~:; :r:!:lt !;. <:~l ;:ti~ ~l'Jtjflf t!!n -~~! 
5oZ5 JDS) Rela7 (B5888) 

} '. ' ... 

1'he :ru.nction of 1bi• relay h to connect 'the tip party m.eeaap 
hgistar lead "° the (Jal) rela7 at other times iha.n 'the test cir­
,nit e.x;pects ,11.esaa.p, register current. If' (MXl) rela7 opera.-.ea it 
will operate the {FCHl) 'relq and block the test circ1li t in poai-
tion 170 · · · '· , · 

{SL) Relaz (.E.l.920) 
,[•'!.-' 

'i!he tuneti•n of 1ib.e relay is to test the til'ank male• bll.e7 ground 
. from. aleeYe of dia~rict. and fran back con~apt of "L" relay when 
the test line i!llJ on the distrie't f1~meo · 

.. 

TCI Library  www.telephonecollectors.info 



Beplacins all preYiou• 
18neeo 

608'1 18-BB Resi•tance in Seri• w11il Tone Condenser 

'lhe :f"1nct1on ot 1h11 resistance i• to preYeat tile (PC) rela7 
trom. opera'ting aom.en.taril7, which will rend.er the OYera1iep to'ftre '" 
inettectin b7 ulocldns the (OS) an4 (081) rela79 at the time the 
(OS~) r•l&7 operate• ('1'B) relq. 

6018 lS--.AJI Beaiatance (Z) 

OP.iBAT IOU 

The tcmction of 1ib.1• resistance la to preYent the (DIJ.} r .. 
la7 from receiving the "1D4uctive ld.ck" of rep•ting coil at 'Ule 
tillle rele&•• teat i• ap;pliedo The (BEL) rela7 being mareiD&l1 1• 
not •1tch•4 into the circuit un'til after this •··1 .. duotiYe kick 
baa been 418a1patec1.o ' 

The operation ot 1ibe (S'!) b7 clone f'our circuJ. v a.• tollow•a 

6.1 Clo••• a cir•i t D.ich eperate• (:BY) rela.7 to •tart the ba.17 
time ala.mo 

6.1 Clo ... a l troa 111saellaneoua tone circa.it throueb ·(ft) oea-
d.meer to 'the '"f lead. '\hrough 411triot w •end•ro 

'•' Clo .. • circa. t to aclYance teet aequence awitah to position 2 
tr• gr01ID4 tilro ( C.A.) 07, ( "E" wiring) or (BO ) · relq • ( "r wir-
iDc J a tart k•7 c tact ( GOlfl) rela,. • (ft) relq, ( "E" wirinc) . or 
41reo'\ to ("K" w inc) (Bl) oaa to (B) magneto · · 

a..c. Cl••• local circm t w oparate (ST) rela70 

7 o STBPS lUS!D S'ILJX:'.l'Oll 

In position 2 the (Sil) and (SIJ.'2) rela79 operate tr• goun.4 'to cen-
1iao'l of (SSl) rela7, ~S) rela.7 nol"llal• · (PllG) rela7 norml, (Bl) relq 
nomal ( Il ) and., ( Jl) aeoonda17 w1n41nc of ( S'f.P2) relq • ( STP) an 
{D.) Hleo'ler contact ot (:SC) relq (STP) arc (KB) ••leciior, wincl1nc ot 
( ac) relq to lta tter"I' · · 

T.l 'Bl• OJW&tia ot 111.e (SK) relq el••• a oirallit tr• 'the .. .._ ••r"I' thrcna.&b th• 1t081nc •Ill•"·• oon.taot• et (Sil) relq, (Ul) caa, 
•on.ta.ct ot (.STPl) relq, eatac1i1 ot (Bel) relq, (PO) Jtq nomal. 

. " 
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(DPl), (BEP2) uad. (BEn) u711, (".E" wiring) or con1iact• ot (BEP) r ... 
lq, ("J:" wiring) (C.l) ke7 norul, ("E" wiring) or (IC) rela7., ("IC" 
wiring) con1iaota ot (FB) rel.q, ("E" wir1ng) or direct "K" wiring) 
tb.roup contact• of (Dl) relq aomal (FL) relq noftlal, ~ (cc) relq 
norul, (MU) rela7 norul., · ( Ql ) cam 'to groun4e · !hie aame ground ie 
olo•4 . in. parallel troa the ( tD. ) caa throuati contact• of ( ST2) relq, 
prima.Q" ,and. aeoomar7 w1D41Dg• of (STP) relq to N.tte17, a1umte4 b7 
1ihe grollll4 circuit 'tilrou.8'1 1ih• contact of •tepper, contact (SM) reW 

la7, (TI-) 08ll to a1441• •P at (S!P) rela70 

'1e2 The Qeraticm ot the -.ater atepper 11agnet op ... contact, reaoY-
ilag ahunt troa (STP) relq which allows the (STP) relq to operateo 
Operation ot "1le (STP) relq cloH• a grnnd circuit tilroup (Li) 
an4. (D) oam, conte.cta ot (SLJ"l) rela7 normal,. (PC) ke7 normal, con­
tac't ot (Sft) relq normal 0011.tac't ot (STP) rela7 operated. contact 
ot (DTS) rela7 normal throup (Bl) oaa to (R) magneto Thia circuit 
aclTaa.cea the teat n11ich '\o position 5. The operation ot the (SK) 
relq in poaition 2 also operated tile (KON) relq •llich lights tlle 
. (JlaB ) lamp. 

a. STiPs GROUP SELECTOR 

In poaition s, tb.e (Si) rel.q releaees, 'Rt the (KOJf) relq hold.8 
'tb.rOUsb the (CO) arc and prima?'I' •ind.ins ot (al.QI) relq which opera'\e•o 
Dt.e (GrlOI) rela7 operated, coimec"• baii'\•?7 to \he (G3.0B) lap 8Dd. th• 
(GOB) rela70 9.Le batiie17 to "4• (GOB) rel.&7 1• cmmecte4 thro'QBb. 18 tn• 
reaia'tancee, 1&-Blf and. 18-AP, oentacta of (QJ.Oll) operated, (GOn) relq 
nomal •1n41Dc o.t ( QON) relq, (.Bl) kq noral to grollDdo !he ( G01i) r ... 
1&7- doea not receiY• eil011Sl current 1io op•ate with •n• grou,p aeleo'\or 
ott aormal but will operate it aore ti1aZl one group selector ia off nor­
mal• Th• (SGl) and. (S'f.P2) rel&l'8 opera"9 in poaiticm 5J wi1i11 (SGJ.) re-
1.q opera'\ed. (Gl.l) &lid. (GU) •gne'\a operate in parallel to gr01Ul4 • 
caa (QJ.)• wua:i the (SGl.) rela7 operatecl. a ahori circuit i• cloaecl. tor 
the (STP) rela7 'thl'Ollgh the back con'\act of tile (Gl.A) &114 (GU) aapetao 
lhen the ( GlA) and ( Gl.B) •sn.eta ep.,ate 1ihe llhori cirC\11 t ia reaoYe4 &114 
the (SfP) rela7 operates ad.Tancing the ari'tch to position .fro 

9e SfBP LID JINDD SJCLJXJTOR 

Aa the •itch leaTea poaiUon It 1ihe (STP), (STP2) an4 (SGl) rela79 
an4 the ( Gl.&.) and. (W) -.peta rele&aeo !he eelec'\on s"tep 'to the first 
terminal o With the group aelect or on the :tire t terainal the ( Lll ) an4 
(BTS) rela19 opcate in •eri•• 1ihr0ll.6b the· aeconde.17 wiu.cJ.iq et 'the ( 63.0I') 
relq &114 the (CO) ltrv.Blle When the (RTS) rela7 opera"••• it •P••t•• •• 
(Bl) relq 1D. a local circa.ito Th• (SLl'l) rela7 am. (STPl) relq opca"• 
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ill ••ri•, ll&t1ie17 'throuall •• (SLJ'l) relq, (P) aro (Q.UJ •elector, 
pri-.z'J' w1n41ng en (ST.Pl) relq, (ll.J (Il) cams, (NG) relq umal, 
(PLPS) relq non&l an4 (SSl) ·ralq normal 1io gr01ID4. Gl'OUDA a 1ihe 
OUl ( Ql) tilroup the ( SL1l) rela7 op .. a ted., .Pera tea the ( m) -.­
net. When the ( Ll'l ) magnet op ez'& 1ie1 ant 'Ile con 1iac't• break, tile ( St!P) 
rela7 operate•• a4YN1cil'J« the (Bl) BW11ioh to poeitloa 60 ft• •P•&Uon 
ot tlle (LPl) rel&J' ligb.ta 1he aeaociatd. J.aap, it the lap k•7 1• opez­
ate4, ,1n41oa1iins that the fir•t line tin4er connector hu be• aaaei­
c1ate4 with 'th• grGQ.P nitch which i• ett normal. .u "1'&• •itch l•T•• 
poa i tion 4, 'tile ( S'.!P) • ( STPl ) an4 ( SLJ'l ) rel&J'B 8Dd. Ule ( LJll) mapet 
release; releaing· 'the (Ll'l) magnet nep• 1tl.e bruh•• to tem1Dal lo 

lOo Sli:'lTDG OF CLASS CIRCUIT AHD STEP LIU J'Inmt sm:.JICTO:I 

!he (CL) relq oP.ratea 1n poaitien 6• tilroup ou (l'I) (B) aro 
(CL) a'\epper1 contac1ia ot (SBl) relq nol'll&l, am l•J oaa w grOlUld., 
"11• aaae grou4 'thl"O\l&tl the (BJ bra.Ill and. normal 1iend.n&l of 1ill• (:a) 
aro (T) oaa, (JIB) an4 (GlB) and. (LIPl) aelectora oYV·laau• -....•. •••, 
"O" or "D" con'liact ot the (CL) relq am wbuU.ng ot 1he proper_ cl••• 
rela7 and winding ot the (I') rela7 to lta1iter7 tilroap (Bl!') arc (CL) 
etepp... Thi• circuit wl.11 operate the prop .. claH rela7 ant '\he (I') 
rela7 in aeries. 'l!l• opera tiou. of 'tile (I') rela7 op ans the "D" 1-.t 
to the ola•• aelec'\or atepper, preTentiDB the cla•• atepper.troa beiD.c 
returned to nomal pre•tvel7. The opera1ie4 cla•• rela7 loca • 
growul on the (D) ke7; 'the cla•• rela7 operated. cl••• a circuit to 
ground. throv.81 the break: contact ot (DB) and. (DBl) relaJW Ul4 (Bl) 
and (:rl) emu an4 contac1i• ot 1ihe prop• cla•• rel&J' a4Ta.mlng '\he (RS J 
eequence •itch to poaUion 2, 5 or a, 4epend.ing Qen which olaaa nla7 
i• operated.o !he (D'fS) :relq opca.1ie• in parallel. w11iih the (Bl) _,... · 
net, thus preTating 1ihe (Rl) nitch f'r• awing outi of' position 6o 
Whm the (1U5) nitcb. i• ••t tile (D'l'S) relq relea•••• A• the (Bl) 
&Witch entered. position 5 "1le (SL:rl) an4 (.m!Pl) relq o;para1ie4o With 
the (SLn) rela7 operated. and the (MS) rela7 ao:raal• the (L:rl) _..,. 
ne'\ operates 1ihrouati the contact• of the particular clua rela7. cloa­
inc paill tor the (LFl) aeleotor f'r• g.rou4 to (DB) &!Ml (»Bl) relaJ'B 
normal, ( Gl) cea, (D'l'S) relq· :raol'llal, (QI J oaa, con•ct ot aoae ola•• 
relq operated, (FB) relq or direct depen4ing upon whether •B" or "r' 
wiring i• ued., con•ot ot (BC) relq• or (CA) tq 4epeD4illc.11POll 
whether "K" or ... wiring 11 used, contact (BKP) relq or (BEPl)., 
(BBP2) aD4. (REM) ke,a~ depeDling 'II.POil whetller "E• or "IC" wiring 1• 
ued.,, contaot of (PO) kq nonaal, oo•tact ot (KQl) ralq, (STPl) re­
la.7 to (VJ.) caa am oontac1i1 •f (SLFl) relq to aaga.e1i ot (LJl) •e-
l ec'\oro When tile aeleo1ior cOD'\ac1i 'breaa 'the ( S!P) relq operate•• 
aA•ancing the (Bl) 1Wi1icla. 1io position 6e In po•itioa 21 6 ·or 8 of 
1ille (B:5) nitcll (fir•'\ teat) a leap ii l1ghte4 if' 1ihe lamp ke7 la 
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operaWd.o M "the (Bl) 9ri'tch. a4Tancea troa poal"ion 5, the (LFl) ugn.e't 
rel•H•, aoylng the bruaee to terminal 2. Terminal• 2 to 2l incluiTe 
tor the· (NG) &l'C an gr01Ul4ed w operate "the (BIG) rela70 In poaitiu 
61 'the ( SLn ) 11 ( S'l'P) 11 . ( S! J and (CL) rela19 rel ea••• 

11. SP.ARI L:tn: FIJflBR T.EBMINAL 

~• a1iepper 'termi.nala on '\he (Z) arc ot the line f'illder co:miector 
are connected. to lft&d "I"o When the (Z) bra.shes make cm-ct with tile 
spare terainals, the (SLF'l') relq operawa a:nd. look• to gl'GUD4 on oaa 
(MlJo Th.• operation ot 11J.e (SLF!) relq operates tile {DBJ, (D:Bl) and. 
(T.R) rela711 which. acba.ncea the tieat nitch to position 180 ~· (DB) 
relq lighta 'Uae (BLP) lampo In po111iion 18 11 the (STPl) and. (SLFl) rew 
laJll operate in aerie• to grouncl on cam (Jl) and. '\he (SLFl) relqo 'lh1• 
cloeee a pa'th to opera1ie the (LBJ.) •gnet ae described. in aboTe pa.ra­
grapho When the (LFl) magnet operates the (ST.P) rela7 operates adY&nc­
illg tile teat &Witch to poso lo Aa the nitch lea.Tea poeition 18, th• 
(SLFl}, (STP) and (ST.Pl) relaJ'8 releaeeo The (Sf) lce7 operated, ad. ... 
Yance• the ( Rl ) n i '\ch 1io po 81 ti on 2 o The ( PllG j ritla7 op 81'& ted-p &4 ... 
vane•• it to poaition 6• The next tel'llinal is then tested tor spare, 
bue7 or idle condition•• 

l2o STEP LOCATING (LS) SELECTOR 

Wi 1ih the teat ni1ich in poa o 5 an4 'the cla• s ni 'tch in poai ti on 2 
and. ihe (DTS) r•l&T normal the (LS) selector ia e1iepped. om: point~ 

~e circuit ie troa inund ~ (U) eaa (UPl) ke7 (wi'tll "K" •1~ 
1.ag) or (BEP) rela7 ("K" wiriug) (PC) kq normal (D'?S) relql n.oraal (Ea} 
caa poaiiiona 2, 5 or 8 '\o •pet ot (LS) a1ieppero 

r . 

150 BUSY LINEFIBDD 
--;-

i 

When the line fincler un4•r test ls bus7' ground 18 connected to th• 
(D.B) l.•4- operating the (DBi relq a.s the (R--1) nitcll adTalices to po­
•iti.Qn 60 With -the {DB) rel•T operated, the circuit throu&h the (IDL) 
relay i;_, opened, p1.-eventing its oper':~ion alld tile advanotmen:t of the (Bl) 
•itch trcm positi:.>n Gt:t The operation ot the {D:S} rala7 also opere.1ies 
the (Dlt-l) 8lJ4 (Tli} rea;rs and li@hte· the (BLF) lamp.. The (TR) rela7 
opera.te4 opena the tip1 r...ng end sleeve lea:dh The (DB--l J rel.&7 PG1"0 
torma 1.H> ueehl., fUnetL;.n e:~ th.is tiaeo Th• 'Gest circu.it r.ema!ns in P0<­
•1 'iion 6 until tt1e bae7 ~on1.U tion is rem.oved from thfJI line finder ..,:r un-
til the ~im.e alarm operttte1t.. · ~y 

J.4o IDLE LI.NE Ii'I.i\'D:Gal - S'.l'AEIJ..1 GlFCUl '!' O?iltiTIO.N 
-------·~---------- ~,-.... -..-_~,_- ...... 

Vlb.l.'Dl e. linti fi:cder eirl;ui ·t ie idle, ground is not com::.c~; t1';1(l >:.> ~ie 
U.Ul} lf.l!l.d &.nd thfl { DB j r&~.ay rems.ins normal~ Th-e { IDJ,.j l"'.i"ltt.;;r C'·p:::t•a.tf's 
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w 'batte17 oa CUl (Xii-1) 111. pos. 60 The (IDL) relq opera1ie4, cmmect• 
l1"01lJ1d to the (:DB) lea4 aak!nc th• district ba.117, ad.Yance• the (._l) 
•i1ich to position 7, operates the (S'f) •t•r and. (CT) r•l&.7• Bl• (OT) 
rel&l' operated., operatee tile (O!) ••••ro Grouacl tr• the (DB) rela79 
normal, 'lillroqb c ... (G) &al (P), (D) nla7 contaota• (S) bruh ot the 
maa1ier seleo"•r and lead "S" op•ates tile (A) relq in th• start cirw 
oa.11i 11h• the a1;art circa.it 1• 141•• Ill tile toll owing description (ST), 
(!Ji) a.n4 (LP) reter to the aw.rt, trip aZlll line finur oirauta reapeo­
tiTel70 Tile IA) (&.r) relq, epwated operates the, B (S!) relqo 91• 
B (ST) rel.&7., ·opera 1ie4 opwa •• 1ih• ( c) (ST) and. ( 0-1) (ft) rel.&18 antl 
olo••• th• riq •14• ot lill• c1rc111t aJ,.1eratins the (LO) an4 (LCl) r ... 
1&19 u4 line (la) rela7ao !l'.b.e f.llC) ·. r•l&7 op•a ted. diaocm:a..,ta "11• ln1.87 
cnut fr• (:DB) l•al.• 9le line (L) relq operated., opRatu ~. (BA.) 
(9) rel&l'o !he lia• (L) an4 (B.l) (DJ rela19 opRated. en.nee" 'b&""•Z7 
to tile (Ji) leado TA• (:BA.) ('fa} and. (C.1) (ST) rela7a o:perated, operate 
the (m) (DJ re1&7. 91.e (DJ ('l'B) relq opera~e4 OJ8ra1i•• th• (n--A.J 
(ST) rela7 thrnell 'the (C) (SI!) r•l&7 o;p .... 1ie4o 'l'Ae (S!J.'wo.A.) (ST) r•l.&7 
OPOl'&1ie4 epen"8• th• (DJ (ST) nlq aD4 0----· peu4 to l•d. (Z) t• 
tile 1i••1i o1rc1'11i 'throllfJl the (C) (S'!) rela7 operated.. W111i the (LC) 
rel&l' 019ra1iecl, grou4 • "1le· (Z) 1-.4 1• ocmaecte4 w th• (LP) lead. 
op•ating "'he (Li') (LP) rela;y. h• "1l1• po1n1i on the 1irip• •tart, 
line t1n4er aa4 41atriot ••leotor c1r01lit. taactioa a• tor a recular 
oall l\uting tile teet line a.JM[ an We ••••r anl rel••f.nc the trip 
&DI. 11iart . c1roll.11i•• Ihm the (ftrMJ ( E) relq rel••••, the (:S) ( 8!') 
relq open"••• , !b.e (B) (Sf) nlat' 01'11"&1iedat relea•••• 1ih• (C) &1111 (C-1) 
{ST) rela7So Bl• (B)• (D) &114 (Jl) (ST) rel&18 are leckecl. 11114er control 
of "the (A) (ST) relq aicii re.ma operaW4 u"ll 1ill• (B-l) UT&m•• "8 
poai•i• 18 or the (!l'll) relq opara'teao Wlum "11• teat liae MA aa idle •end.• are t01U14 1'&1i1i•J7 am grcnm4 an oomiected. to "4• rtac &Di. tip 
leata operating the (lC) relq. lf&e (PC) rela7 qera1iM.• a4Yauea "11• 
(B-1) witcdl w poe11i1• le The (:IC} relq operate• in poaitloa 7 tna 
Ciftd· aa. the (J>B) relq normal u4 look• .-er centrel et tU (J&C) an4 
[JIS) k•J'8• !!be (.IC) r•l&T e:perate4• clo ... an opera'U.nc e1rc11lt toi-
th• (l!C-l) relq when "'he ••"•r ew11icb. nh.rm to norml. aa. all 1iee1i• 
an cea.plete4o 

1&. DS!S J'OB IO:r-MABT OJ' J,DJI IDJllR 

lhil• 1n poaition ?• grRD4. 1• c•rm••""' to .the (Z) 1-.4 fna •• 
•U.rt circuit operating tile (ILF) relq an4 the (LI') relq iathe line 
tin4Ro It "11• operati• of the (U) relq tall• to •tan the QWdri••• 
the eirn.1" tu.o,.loaa a• fellow a• 'Bl• ti:ra'tt cl on.re of 1ill• in 'MrftiP•r 
contact•, operate• tae (BLl'-2) relqo 'l'h• (IL~) relq oi-rate4, look• 
ia ••ri• wUill the (m.r-1) relq aioh o:peratea wha the inierrqter ooa­
V.01i• 'breako '!he eperatioa of "11.e (llJ'-1) relq in tva operate• the 
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(Jf.M"frela711.pon·Ule act· Cl0911l"• Of '\b.e 1ntethp1'eto'\c011.1i&ct1. Tb•:~ 
(f.L~) ):ela7 operated, 1ock1 to ground on the (D:B) l'•la7, op Rate• iill• 
(nt) r.•l.aJ aiicl lipt• the (BLF) ·1amp a1 a.n indica\toa that 'the (L:r) rela7 
ha•. ta1~9d to start the Ul>""drb•• The operation ot th• -(TB) Tel.at op•• 
th•· t1», ring and sleeYe leads tr• the start cirCllit, thua hol4ing ihe 
test oircu.1 t in pos Uion '1 a '!he· cirClli t remains 1n "1\1• poai ti cm as a 
trouble con4.it10n lighting the (BLF) lampo I:t the~ operation .ot the (LJ') 
r.ela7 s"tarts tl.le upti.driYe the (GA) rela7 in the start circuit opera.tee 
am. reli~_Tes. sround trca 'the ( z) 1 ead, thus r•oT ing th a ahort . cirni t · 
fro• the (ILJ'-tl) rela7, •hiCh •peratee in series 'Wtth the flfLF·) relaj' to 
ground on the· (DB) rela190· !he· (lfLF-l) reia7 operated, t-.eaoTM, ground.· 
from the interru,p_tar con-tacts preYenUng the (llJLF-2·), fV".11W$) and.: (HLM) 
rela79 tro11 opera. 'ting and the 1ieat proceeds. 

'.~ 

l&o 'BST FOB OVERSTEP OF LINE FillIIBR & OPEtl SLEEVE ·· 

In position 7, with the_ (LC) rela19 operated, when the eleva'hr 
~•a.cheil the (X) segment, gro1Uld. is connected to the (:e) lea.cl, opvatizlc 
"he (OS) rela7. The (OS) relq ope.ra1iecl1 in tum e;p•a.tes 1ibe (09-2) 
relq, which p:reYenta 'the operation ot the (Os-4) relq. ilh• :the line 
t1D4.er rela7 (LJ') releasel, ground. i• reaoYed from the (:B) lea.d; raao'.flooo 
1Jig 1ihe short ·c:l.rcait trcn the (OS-1) relq, which opvateao The (OS--1) 
rel.a7 operated, relei&aes, the (Os--2} rela7. With "B" wiriq 'the releaH 
et the ( Os-2} relay ia 'Hr7 slow, sufficient time ia allowed. f'or th:e 
1emer selector to hunt oyer f terminal• and the teat niWh to be aoYecl 
out ot position 'I before the (Os-3) rel_a7 1a operated.o Shoul4. the line 
finder over1tep, the tip 8114 ring lead.1 will net 'be conneo1ie4 through to 
the send.er and the (PC) rela7 will not ie operated, llol41DC the (;a....l) 
nitch in position 'I and. 'the (OS-.-1) rela7 operateee \Vhe 'T' wiring ia 
ulld. the rel••• ot tile (OS-.2) rela.7 will o,p.erate the (OM) .and (Os--&) 
relaya it ~· (LC) rela19 reinaill opwated. with the (.PC) rela7normal ~ 
clicatin1 1ihat the line tincler has OYersteppedo !he (OS-S) rela7 op_.,. 
ated11 light• the (OS) lamp 1ndioaUng tbat b line tinder ha• o~ersteppet 
and oparates the (TB) relqo The (TR) rela7 open1 the Up, zinc aD4 alHYe 
1•4•• ot tb.e st&J't circuit, holding the teat circuit 1D poaition? util 
the ope;raUon ot ihe (CA) Jce7 to restore ill• cirCllit to uortlal. II -tile 
(b~ rela1 •hCJU.14 tail to op wa te due to an -.,en den• the {PO:) rela7 
woul4 not operate an4 the (OS) l•P will' light 'bleckf!J.g cth.e ~:f.rcait .. m 
po8ttion 7 ·until· (·CA} kq 11'· operated.it r · ·1 .• r,;, h~> o:·: ' : ':' !.' . ·u· "':' 

1'1o DULING OF THBEE DIGI'l' CODB 

Whc line finder tind.• '\he te•t terlli:aal aai L:'11•; seril•r 1'• cormeotecL ; ' 
to the teat line the (PC) rela7 operates anti adTanceil nitCh to position 
e. \fi'th the (B-1) nitch in poaiU-a e, ground on ~• (U) rela19 normal 
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a4Tance8 •• (M) nitoll 0111i ot poei·Ua l, ~e (B) caa carrJing on• 
o..,lne reTolu1i1oao A.1 1ihe (B--1) ni1ica i1 ad.Taneing ou.1i otpo1itioa 
'• th• tip and. ring et tile teat line are· oloHt throup to "the 100 olaa 
reainance bl the pulae cirC\1.1 t oTer leaclll (A) a.ml (B) contact et (GS} 
relq and. CUI. (E-2) 'to hold. ihe ae:n4ero A• the (:&--~) niteh rotate•, 
the (JDr.oa) caa aencl8 pilaea to the sender 'W1Ul it reachea a po1Uioa 
where lau (»-1) and. (J) llhu.u call (Jiw2) preventing turther pulae1 
from being aen1i. When the dial pulH sequence awiteh reach•• posiUon 
16 l/a. the (CK-1) relq opera1ie1 aDd. when 1n poaitl•n 17 1/2, -tae (CK) 
rela7 operates and. both relaJll lock to grcnm4 Oil the (DB) relaya nor­
mal 1ihrou&'l pa (C•l)• 1'le (CX:-1) rela7 operated preTuta 1ih• (B-2) 
R1 tch tr• making a second rnolutiGll uatil the lB-1) n1 '$ah ha• a.d.­
Yanced. w po&ition 9 •. ih• "K" wirilJB 1• ue4 the (Jm..7-) c1a KB-8) re­
la19 opera1ie 1n poeiticm.1 18 to 20 ot 1ihe dialing sequence •itell. The 
(Jlif) ant (DI) relqa will lock 11ntil teat nitcll leaYes po1Uion 17.o 
Die (D7). rela7 ••" operate bef'ore "81t lri tch will adTuice to posi­
tion •o· ·!lbe Um&J rela7 11Ut opera:te l>etore teat Ritch will a4Y&nce 
to peaitloa lOo The (CK) rela7 operated• ad.Yance• the (Jli.l) Ritell to 
poa1111• '• Iha the (Ba-1) 1Witch leaTea position 8• the (CIC) an4 (On) 
.ma19 relea••• a4'f'ancing 1ihe (B-2) •itch out ot position 1. ~· 
aeoOJIA Aigit ot 1he throe cl1g1t cot.e 1• aent during tile aeccm4 reYol.., 
'\la of -· (WJ •i'tcll 0T81' lad.a (A) all4 (:SJ 11.ntil ah1U1W b7 -· 
(at Ull (K) 1-4•• A.8 '*• (ll-2) at•r• position 16 l/2 on. the Hoon4 
reToluiii•,. .:till• (CX-1) relq reopera"8s• pertoraing tho same hnctio:a 
u Jut 4••or1,.., &Dll -.. (CIC) rela7 opeaW, a.dYa.nee• tile (B-1) awitca 
to pos1~1• 10. In. P••1Uoa 10i 1;)£e (CK) ad (CK•l) rela19 releaaoo 
ihe tilid tigUI ia> aoa'\ cluing a 1i'Airt re•olu.Uon ot 'tho (B-2) •i 1ich 
1a "1to -• --• aa 4•••ribe4 tor •• 1•" &114 211.4 dig11iao '?he SJritcm aa..--. .. to position 11. 

18. DI!LD G or O'l'BJiJl ma '!'BUE DIGl! CODK 

Iha oal7 one or two digit• are requiNCl. to satiat7 the send.or aaaow 
oiate4 wl'Ul the clbtriot eeleotor cirOlli t 11n4•r test, '\he fl.rat digit ia 
aont ta po1ition. a 1n. the ..... matm.or aa tile first digit of a 1ihree digit 
co·d.eo Ia JO at ti• 9, grOlUMl o:a ca.a ( Q-1 ) , adn.nces tile ( :&-1 ) •i 1ica to 
po1itioa 10. 'l'h• (B-1) •i"ch a4Yan.cos to position 11 bJ ground thrngh 
cam· (J'o-1) uing "W" wiring. Whm wo digit• are required io aatiatJ' tb.e 
send.er, the7 are 1um°' 1a posU1on 8 an4 9 as 4escri'becl tor th• "th.no 
digit cod.eo In posi'\ion 10, 11i 1• a4Yanced. DJ' using "W" wiring and. 
grollD4 OD caa ( J'-1 ) o 

llo JllSSACI DGifRD JIALS CB.Alla& 

\Yi 1il "IC" wiriJI& 1i1l• (JIB?) Is (MRI) ziele.711 OJel'& 1ie 1D the. diali,ng po­
•i ti on• to connec1i tile ()i.tl) 41. (Ji-2) l eu to the (KXl) rela7e It 
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baUer7 is cormecte4 to either charging l•d at e:n.y 'time after the opera­
.. ion ot the (MR?) or:.~tma) rela7s. -the (MXl) relay ,will operate opera.~ 
iJlg.· t.he (FCBl) relat·u block the test niteh in po~i:tions 11.'. to 'l'l w11b. 
the (FOB) laap ligh'ted. The (MR?) or (MRS) .. rela7 releaaes in" poa. '16 '.to 
prepare the circuit to.r the correct charging current· in posi t1011 17• . 

200 · TESTS FOB LlliE CLOSUU 

W1'1l the -(Jl..oll -1.tcll in poai"ion 11, tile sender maltQ. diatr1ot brush 
and. poai; aelecU on•• 'ihe first •o aleeYe terminal• in the selected 
gtoap are grounded, b7: the opus.Uon ot the (GS) relay whiab: opera tea- -in 
poai·Uon 11, ao '\hat the third tenai.Dal in the group is aelec.tedo With 
"E• wiring the aemer is held lt7 'the 100 ohm resistances conbec'ted:to 
'\he A and B lead.Bo Witla. K wiring tile operation of the (GS) relq opens 
the circuit to the A aD4 :B lee.48 and. circuit 1• cloaed ihru. ·:the. (Dll caa 
aRd- reaie'tancea (X) a:nd. (Y) to hold. the sender in ori.er to. pl.ace ,an oper­
ate wet on the (DC) rela7 when the aemer ia released. Th• district. 
bank terminal 1• connected to cams (Irl) 1 (Q-ol) and (.P..1).- when ih• :Om-

·dament&l circuit 1• clo88Cl for 'trwlk test the (TC) rela7 operate•• The 
(TC) rela7 operated• operaws tile (TC-2) rela7 which 1.ock:s in series wU.h 
the (TC-1) rela7. ih&D. the a8nder ad•ancea ito make talking selection 'the 
(TC) rela7 :releases all owing "1le ( T0-1) relay to opera ta in aeries with 
the ( '00-4) rela7. 'lhe ( 'l'C-1) rela7 · operated, grounu tA•- (S) lea.A ruk­
i:DB the tnnk terminal bu7. 'lhaD. talking selection is oomple1ied. e.n4 
truk clo au.re i 1 ma4e the (TC ) relq reopera tea o With 'the (TC) and ( TC-1) 
rela19 reopera1iecl .. the (._l) witch ad.Yance• to posi1iion 12. Whan the 
ni tch adYan.oea from position 11, the ground to the sleeYe lead. of the 
'hat line 1• tramterred troa the Mk• con"8.c1; of the (TC»l) rela7 to 
the break contact of the (BO) rel"Q", an4 'the (TC), {TC-1), (TC-2) end 
(GS) HlaJW relea••• 

21.o DS'l' OJ' DI DIC! -DJ "CUT THRO" POSITION 

Wi'tih the nitch in poaiUon 12, when. the {.B) contact of tile in'lerw 
ruptier closes., the (SK) rela7 operates and locksc. When the (F) conilact 
of the tnterrap1ier aakea, th• (SK•l) relay operam ~ lodcs-ot 'on the: 
nex1i •k• •f the (B) con•at, the (SK2) rela7 9per.a.t:e&:_;,an4' (BlJ :•fid1JcA· 
adYances 'Mt position :a.s:,-· the (A) ·.oaa:.carrJing>lit ~·tor po,eilb:l:on!.d.~l9lel:;;; 
(SK) 1i'el•J'9 'nlaae aiw:· :the '~fl'l-1}-·•Hoh' l•Y..S ;poaiilon Ulo:iif "}ldlaLln::.h 
po•1'1on 12, the (PSI() rela.7·:opWfL•• from·g!-a.md ·~· O'Na ·~·~ ~ 1-'bi­
ter7 on the (SB-2) relq. '!be (PSlC) rela7; o~l"ai1*s,., oormect ba'Uery:;:­
ud greu.cl 1ihroqh the. (SK} teait1iU10e to 1ihe \ip aDc1 rii:J.g side of tu 
1ieet line 1io operate ,1ihe:"-(OSJ' rela7 in the d.iat~.te:t c1rcu11ia c 9le polar-

· 1'H4 (OS) relq in til•ttst-r1c1i circui 1i operates and -4.Yancea the dis­
trict w the "talking - o,:..a,or" position. -ifJheD.' '*• aw11ich lea••• 
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position 12, the (PSK) rela7 rel••• an4 in. posUion l.fr •. •• (CS) rela7 '-~ 
in the test circuit opRa"tea, 'throq;b. 'the (PSK) aDl (B.B) rela71 11.01'11&1, 
oyer the ring side ot the district selector circu.i t 1hroup 'the ••'\er 
switchea (TR) rela7, w11h "E" wirinJ and appara1ua, oau (11-1) all4. (0-1) 
contacts of the (REL) reiq (Y) re•iatanoe (20 ohu), cam1 (ICwl) an4 (IC ... :i) 
to groUDio With ICwirin& an4 aP!)aratua caa 01 oon•ot• ot (Slel.) au4 (BEL) 
rela7 (Y) resietance (100 o1uaa) ca.as (11) and. (CJ to grou:ad.. !he (CS) 
rela7 operate4dJ operate• the (I) relq ewer the tip 814.e of the line, 
'thru the internpter contacts. The (I) rela7 look• throup it• make conw 
tact and operates the (RO) relq, when "the (IV} contacts ot the in.ter-o 
rup ter make. Wh• "lt" wiri!lB is 11se4 and test line is on the diatriet 
freae the (SL) rela7 is ~iinectecl "to the •l ..... e in plaa.e of grO\UUl and. 
mst operate from. ground throqh the back contact of (LJ rela7 in cli ... 
trict 'before district sequence ••itch a4Tancea out of position 16. 1hea 
"E" wiring 1• used 1h• opRati.on ot (BO) rela7 opme aleneo The operaw 
tion of (RO) relq opemi the alee•• circuit throuati caa (P) allowing "1le 
district to ad.Yance trOll 1 u "talking to operator" poaitioa waicb re-
leases 1ihe (OS) relq in '\he ••t circa.i'\• '.L'h• (CS) relq relea•ecl.1 r ... 
leases the (I) rel&7e 'l'he (BO) rel.&7 operatecl &D4 the (IJ rel.&7 re-
leased adTane•• the. (D-1) nitch to position u;. It •• 4inriet ci.i-
cui'i has tailed tto ad.Yance to 1ihe "talking to operator" poeiti••• the 
(CS), (I) am {RO) relaJ8 fail to operate and block 1ih• (._l) nitch. in 
position l4o ' 

220 TlilST OP SUPBRVIS>RY RELAY (DC) 

Aa the test ni tch paaaea troa poai ticm 14 to ll5, wi "11 "X" wirinc 
am appara'tu8 the 20 ohm soaking circuit ia helcl. aoroaa ih• tip aDl 
ring sides of the test circuit, with "IC" wiring an4 apparatus 1he 100 
ohm ao&lting circuit_ is held across the tip and riDB side• of the test 
line soaking the supenisor7 rela.7 (DC)• With the 8tfitcb. ill position. 
15• 1ihe (SK), {SX-1) a.ml (SK-2) rela7s reoperate ud8r control ot inwr­
rup'Mr contacts (F) and (B}o 'ihe operation ot th• (SIC•l) rela7 r .... 
110Te1 'the uort circuit trca arouad. the (S); (U), (V) 1 (W), (X), aDll 
(Z) .. resistances brict.glng 1ib.• in aerie• with the (I) reaist&DCe• acroas 
the tip and; ring, 'thereJ>7 rel••ing the sa.penisor7 (DC) rela7 in the 
dtatrict0 .ctn:ui.'• , 'l!>.'9 iR!.$W.:) relq .·operates oTer this circ'Gi" ae sooa. 
as .. the· dietri.ot ·mlsa9' :tibe.·line .ao tiha~ 48 volts ia cormeci;'4: ihroup 
b, line relaJ :to the {Bl lead. and &4.Yancea the (B-1} ni tch to posi­
tion 160, The (Z) resis'tiance a• mom b7 ~wiring ia cODDected in cir­
Ri t ahead of (BEU-el) relq to preyent a talM opera1iion of (BEJt-1) 
relq, due to induc1i1•• au.re• froa repeating ceil. Th• (SIC), (SIC-1) 
and (BEJ:t.l) rela;r• rel .. • a•· 1h• nitC'h &d.Yancea to poaUion 160 w1-ai 
the (:a-1) nUdt. ill poaUioa 16, Vie (B-2) .aitcb. ad.Tuoe1 to tile n•~ 
poai 1iion from ground on caa (Ji"-1) • Wi 1h the (B-4) •i tell ill po ei tion 
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~, 6 or 9 ground on oam (t-1) through cam (G-S) adYanoea '\he (R-1) switch 
to position 170 GroW'ld on the (SR-2) relay :u.orraal ••a.noes "the (R-l}t 
awi tch to position 18 with "K" wt.ring •itch awai ta rele&H ot (l'll-4)~:r .... 
la7. With "the (~) 11ritch in position ~, the (SR-S) rela7 opera-tea 
throUBh the contact• of the (SR-2) relq, (SR) and te-3) rela.71, etco 
The operation ot the (SR-f.~) relay advances the (R-l} switch to poeition 
11 and connects ground te> the (SB-2) relay, causing it to operate a.Dd 

·lock in aeries with the ( SR<-S) rela.7 as "the (R-1) awi tch adYa.ncea fro,11.. 
position 180 

230 TEST FOR RELEASE OF (CS) R"ELAY OF DISTRICT 

When the test swi tea reached poai ti on 10 with "E" .. wi~ing or ? w11b. 
"IC" wiring, the (FR) relay operatedo When "K" wil'bg 1• U.Hd• the opera­
tion of the (FB} opera.tea the (FBl) which operates 'the (FB2J• W11ib. (F.Bl), 
.(FR2) and lFB4) rela,ys operated "the (FB$) rela7 operateao The (F!U) is 
Yer7 slow in rele.ashig .Nld will allow so.f!1cient time for the dis'irict 

. sequence switch to pass trOdl position 18 1/4 to l 1/2 before releastu& 
anc1 will release bero~ di strict sequence switch can, mak• an extra revo­
lu Uono As long as the ( FRS) rel1.7 remain• op era tad th• tc11t awi tch will 
be blocked in poao 15 or l '1. · The test niteh would not moye ou.t ot poa. 
14 until 1ihe (FRZ) relq had operated.~ ShO\\ld. the (CS) rela7 in the di•"" 
trici tail to release the district· sequence switch 1dll rotate util 'tll• 
(CS) relay releases. tbder normal condition• the (JR) rela7 relee.see 
whan the district reaches normal alld will hold the district busy until 
the release ot the (FRl) rela.7. '!he (Flt2) rele.7 ia slow enough to as8lU'e 
"the release of the (FBJ) relq. Wha "E" wiring ia ue4 'Vie (J'BJ rela7 
ie not 1low enough hence under enreme condition• the test circu1 t will 
not teat tor a rotating condition. When "the (F.B) relq hold.a the teat 
nitch ii blocked in position l and will advance to 2 of nut reYolu:tion 
when releasedo 

SECOND TEST OF Dis.L'Rim' CIRCUIT - REPEATING COIL DT 

24.o iDC) SUPERVISORY BELAY TEST, USING "E" WIRING AID APPARATUS 

With. the (R-1) .. itch in position 2 (second. reYolution) gr~un4.,on 
the (ss-.l) rela.7 through th• oontacts ot the. (PLFSh. {!>MGJ Nli (DTSJ 
relqe through cam (B) adTances the switch to position 60 The •witch 
functions 1n position 6 to 10 inclu•i•• in the same manner ae 4escribe4 
tor the first revolution ot the switch, wi1ib. the exception that the digit 
code sent i• such that it will stop 'the district. circuit in a talkine 
position. In position ll, the (18-oU) resistance i• bridged acroa8 the 
tip and ring holding '\hf sender. The (TC) rela7 operates during t~ 
teat by ~· sender. 'i;hen. the dietrict i1 a4va.uce4 to a talking position 
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th• (TC) rel.&7 reoperateso The (DC) relay in the district is operatedo 
The (GS) , (TC ) , ( W-.l ) and. ( TC•2 J rela79 f"llllCt ion as described in first 
test to adn.nce the (B-l) ni tch to posi Uon l2o Ji th the (ll-1) switch 
in poai tion 122 the (DC) rela7 in the district is given a aoak current, 
the (Y) resinance being connected across the tip and ring ot the tes1i 
line • .Uao the (CS) rela19 in both the test and clistrict circut"U are 
op•atedo 'lhe (OS) district rela7 operated, charges the callo '!'he (SKJ. 
(SIC-1) and (SK-2) rela7a operate, under control of' the (F) and (:B) oonw 
tacts o:f the inter?'DiP'ter, and advance the (B-1) switch to position li, 
1ib.e (A) cam advances it to position 140 .La the (B ... l) nitch enters po­
sition 13, ground on cam (I-1) operates tile (m:L) rel&¥ whicll locka tG 
sroun4 throup cam (P...lJ, and reaoffa the ab.lU11i around the (XJ (W), (V), 
(U) a1'Jd. (S) resieta.ncea giYiDB a releaH condition to the (l>OJ relayo 

· ~e (:00) rela7 ill the distric'\ circuit relaaes due w the hiib reaia""9 
ance comiec'\ed ill seriea witil the (REL-1) relq bu.t 'the district 11 llO'\ 
1mmedia Ml7 relea1ed being· held b;r the (D) rela7 in the district~ Th• 
(OS) relq iD tes'\ circuit O})eratea which opera'8s :th• (0) rela7 1n po­
ei ti on 14, connecting gr0Ql14 1io the (I) rela7 which opera tea when the 
1nternpter conta.cta mate. The operaUon ot the (0) rel&.7 also shunta 
(Z), (S), (U), (V), (W) ant a porticm ot iihe (X) resistance, allowing 
the sa.peniaor7 (DC) rela7. in the district to operate over a condi1i1oa 
which aimlatea '160 Oha loop. The intenal Of time 'be1;ween the release 
ot the (DO) rela7 in the dis1irict in position lS ot 'he (lfoel) switcll 
a.Di the reoperatioa ia position 14 11 such that the district circuit i• 
not released, due to the slow release of tib.e (D) relqo Th• (I) rela7 
locks BDd. operates the (BO) rela7. 'lhe (BO) rela7 operated locks anlll 
operates 'the (SO) relqo When the (IV) con:tact of the in'\e~ter make• 
it advances the test awitcll 1io position 15. Thia operation is eftectiT• 
onl7 it the (DC) or (D) rel&J' in district had not released falael7 caus­
ing 'th• district to ND. and. releasing tile (0) rela7. 'when "L" wiring ia 
uaed. the (SL) rela7 will be required. to hold OTer the slHTe bw17 grol&Dd.1 
even when (FCH) ke7 is ope~tedo !I.be (SO) rela7 op.,a'4Ml, adYanoes 1ihe 
(:a..l) nitch· to position 16. Vii 1ih the switch in position 16, grOWMl on 
cam (I•l) ad.Ta.ncea the n11ich to positicm l?o The tip &Dd ring ia op_.. 
ed aa the nitch. advances f'roa position 15, releasing tib.e (DO) rela7 in 
the district allowing the district 1io ad.Yance 'tio Ule me1aase regbter 
or coin collect po•ition or rehra to noi'mal. 

250 (DO) SUPERVISORY BELAY TEST USIBG 'T' WI.RING AD APPAR.A.TUS 

·11th 'the (Bl) switch in posititm 2 (aeco.a4 revolution) grcnmcl en 
the (SSl) relq 'throup the contacts of 'the (: PLFS) {PMG) and. (ms) re­
lqa through caa (B) adva.ncea the awitch to position 60 ~· switch tun. .... 
tiona iD positions 6 to 10 incluaiTe iD tile ea.me mann.er aa 4escri'be4 to~ 
the first revolution ot ~e switch wUh the exception '\ha~ the cligit code 
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eent ia such that it will step dietrict circuit in a ~alking poeition0 

In position 11 tile {GS) relq operates in a local circuit, which opens 
the circuit of the l8U resistance used for dialins and leaves 'th• cir­
cuit of tAe (Y) (X) and. (W) resistances closed a~ro11 the tip and ring 
to.hold the sender. i:iine (GS) relq connects ground to district teat line 
terminals l and 2 to preYent district seleotor :from stopping cm. ~erminal.• 
1 and 2 "the same as described tor the first test. It also connects. a 
ground to l~d through normal contact of (FR) relq and (AJ) resiatan~ 
to light the (PB) lamp in oaee 'the district goes to normal falsel7 Q.u.e. ·. 
to a.a earl7 wipe out. 

!I.he (TO.) relay opera.tea during trunk test by the send.ere Whm 'the 
dietrict is advanced 'to a talking position the (TC) relay reoperat••• 
The (DC) relay or the district is operated throu@b. resistances (Y & x & 
?O oha of W) when arranged to simlate a ?50 ohm loop or 'throup (!, X Iii 
'I} :resistances when arranged to eimlate a 900 oha loop. The (TCI) &. 
(TC2) rela7a f'llnction as described in first test to adYance the (Bl) 
nitch to position 120 'lhe (X, t & W') raaistance cloaa.re to opera.ta tbe 
(JC) relq applied the test operate current.,. 

The (CS) relay in both the teat and district circuit are operated. 
!!!le (CS) cliatrict relay operated ca11aes the district to set tor a charge 
callo The (SIC) (sn) la (SX2) rela11 operate 1111der control ot 'the 
(F) a. (B) c911tacts ot tli°e interrupter and adYances ~e (Bl) nitch ~. 
position lZ. The (A) cam adYances it to position 140 A.II the (Bl) switch 
cters position 18 ground on cam (n) operates the (BEL) rela7 which a'8.7a 
operated until the (Bl) switch lea:rea position 14. 'lhe operation ot the 
(BEL) rela7 open.a the opes.ta circuit or 'the {DC) rela.70 '!hi• opeate 
cirm.it ot the (DC) rela7 remaina open for one position ot the (Rl} nitch 
to test that the (D) relq will hold tor this periOd ot time. When the · 
(Bl J switch goes into pos11iion 14 the test operate circuit ot the (DC) 
relq i• :reclosed ihrouai the make contact of the (BEL) relay and (01) 
camo The test eperate cireuit ot the (DC) relay remain• cloae4 in poai­
tion 14 tor a period ot tiae to cheek that the (DC) relay reeperated ~ 
holds the d.iatrict from releasing. W11ih the (CS) rela7 in ihe ~est cir­
cuit operated• an4 'the (BZ) switch in position-~ the (0) relq opfitrates, 
ground throUSh (Fl) cara position l• malt• contact of tHEL) rela7 (B~l cam, 
make contact of (CS) relay (PZ) cam and rinding: of (0) relaj., Th• O})era­
tion of 'the (0) rela7 operate• the (I) rela7 under control of (F) .con~ 
tact of III interrupter; with the (I) relay operated the (BO) relay will.. 
opera"te under control of (B) contact of IV interru.pter wi'tih (FCH) ke7 D.OJ'lat 

mal or under control of (W) &: (Z) rela79 operated the (SO) rela:r will operw 
ate under control of (F) contact of III interra.pter also the (SL) relay 
will operate 'the ilea•• m~e bua7 groUD4 from dis1iric1i, tile (SL) relq i• 
held operated fro~ cila.trict sleeve make busy ground .un-til th~ (B) .con1iact 
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ot interrupter IV makes which ad.Tancea the (Bl) swi tell to position 15, 
proTiding the (FR3) a.Dl (SL) rela7 are still operatedo wban the (Bl) 
•itch goe• into position 15 a soak current is applial to the (DC) r .... 
lq prior to its release curren-.. ihm ib.e (Bl) nitch reaches posi ... 
tion 15 the (SI:) (sn.) &. (SD) relap operate under control of jl4-9C 
interrupter. The soak current ia applied when the nitch r1taches po­
si Uon 16 am la replaced b7 a release current circuit when the (SKl) 
rela7 operates, this release C11rrent circuit remains closed until the 
(Bl) •itch ad.•ances eu-. ot poa1Uon 17 after message register or coin 
current ha1 been appliecl. The operation of ib.a (SK2) rela7 adn.nces 
1ihe (Bl) ni tch -to posi tlon 16 where it ill advancetl to position 17 bJ 
gro\Ul4 from cam (Tl)o 

260 PLAT RA.!Iil 

When testing :t'la1i rate districts the (FL) rela7 operates in posi­
tion 5 ot the tir1t reTolution ot the (B-1 l nitch. ~e (FL) relq 
eperated sets the (W) nUch in position 80 The (.R-oS) awitoh is 
anecl. ·to poaUion 9 whm the (B-1) nUoh b in position 16 ot the lat 
reTolutiono 'l'h• circuit f\lnctiona a• ha• preTioual7 been described. u,p 
to posiUon 17 of the (B-1) switch (2114 reToluUon). The t:a-.1) nitcn 
1a ach'anced to posiUon 18 'b7 grOUDd on caa (1:-S)o A8 'the (RwlJ sw!tcll 
leaYea position 17, the (Bo). (SO), (o), (REL) am (I.) relJt.18 rel•••• 

27e ADVANCE TO NEXT DIS!'RICT 

!he ( SB•l) rela7 operates trora ground on caa ( 1-1), with the teat 
•itclL 1n pos. 18. The (SR-1) rela7 operated., adYances the (R-S) nUch 
to position 10 causing the (SR)• (SB-1) (SB-2) and (Slt-$) rela7a to re­
lease. The (SLJ'ootl) and (STP..l) rela19 operate in position 180 With the 
(ll-1) inritch in posiUon 1, the (SLF'-1) relq.oparated and (with "E" wir­
ing) the (:r.R) relq nor•l, ('the district haTing returned to normal), the 
(Ll'-1) magnet operatesv 1be operation of the (LF-1) magnet all•• "he 
(STP) rela7 to operate, which advances the (D-tl) nitch to position 19 
When the (B-1) nitch ad•a.nces from posiUon 18, the (SLF ... l), (STP) an4 
(STP...l} rela7s release &l'Jd the (LF-1) magnet releases stepping 1ihe (LF) 
aeleetor to the next terminals. The circuit is now readJ' to test 'the 
nezt cli•tricto 

280 DSSAGB BEGIS'fD 00-PABTT CLASS 
. -

The (Jlll•l) relq operates an4 loclc1 1n position 6 of the (~l) nUcll, 
when 'the (LJ) selector rests on terminal lo The (Jm-1) relq opera'\es 
ad.Tances the (RwZ) ni '\ell to poai ii Gil 2o 11le circuit tmicUon• a• 4..., 
"cribed. in. paragraphs 11 to 22 inclusbe adY&ncing the (Je.ol) ni tch to 
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poaition 16 when "K" wiring is uaed or to 1'1 if "E" wiring is used in the 
2D4 revoluUono . When "L" wirinc is u.se4 'the (MR?) rela7 is ahun1e4 in 
poeo 16 which closes circa.U to adTance switch to 1'10 At this time''the 
district has advanced to the register position and connects'batte17 to 
the (MZ) lea.d (the call having been charged) which operates the (R) re­
la70 'lb.is ba.tteq b connected throU&ti three (18-AN) resistance• in 
parallel in the di strict, it one or two of these resiatanc·es are ope 
the (R) relq will not operate, it these resl stances are ahori-circu.Ue4 
'\b.e (BX) relay operates as well al the (R) rela7. 'lb.e (R) relay operated, 
operate• the (WD-1) relq11 and in turn operates the (WD) rela7. '!be (WD} 
rela7 operated locks an4 the (~l) relq release• as soon as the di1tric'\ 
advances discormeoting battery troa the (KZ) leado 'lr'hen ''L" and. "AD" wirw 
inc are used the removal of meBBage register current operates WD2 relq 
which ad.vancee the sequence ni'tcb ou't of poaitien 17 after the district 
reachee normal. When "L" an4 "il" wiring are ueed, the (WD2) operate• 
the (WD5) rela7, which adn.noee the aw1tcho !l'he break· con"8.ct ot the 
(WDZJ 18 uee4 on coin claHo It an extra iapulee ot message register 
current it receiYed. during ret\trn to normal of district the (WDl) rela7 
will rffperateo With (WJ>a) relay operated the reoperation of (WDl J re­
la7 operate• (FCHl) rela7 blocking test circuit in position l?o ·When 
"AA." a.ncl. ".Al>" wiring are uH. 'the (Ri-1) switch 18 adT&ncecl to position 
17 tr•ground thrQ. the (BX) relq normal 'tllrough 'the (W>l) rela7 nor­
mal am. (\VD) rela;r, opera:tede When "AA" &D4 "il" wiring are used 'thi• 
grouncl operates the (WDZ) relq which adva.noea the Bl switch. Sh.oulcl the 
(BX) rela7 operate, or should. "11e (R) rela7 not operate, the (:&--l) nitch 
will be held in position l? a• a trouble condition. '1hm '\he (B-1) nitch 
leaTea posUion 17, the (RO), (SO), (0) 1 (REL) and (I) rela71 rel•••• 
91.e circuit ta.notions in position 18 ae described. aboveo 

290 USS.A.GB BEGI&fD T'fg...PABTY CLASS 

'the11 testing two-part7 mesaage regiater districts, the (MRw2) relay 
operates in po•ition 6 ot the (11-1) 1nritch wi'th the (LJ) selector rest~ 
1ng on teraina.l lo 1he (KB-2) relq opera--ed locks and adva.ncee 'the (B-S) 
switch"• })oaition 2. fhen the (SR-2) rela7operates as the (R .. l) switch 
start'& on it• second reYolution, 11; / operates the (?tfR.4~ rel&7o"' J!he -<JlRo.oS) 
relq o,perated, preparea a circuit tor op·erating the '(Jmi.4.}' Nb.71 tn:•ftacl 
ot the -(s:a-1) relq· as the (R-1) ari tch ad.vancee· thn' '.15o'Si0ttoJit,l• o£. 'till• 
second· retolutiono 'ftl• (rim-&) r•l&7, operatet.~1Mifthc•&i-:*M·'i1'4iF:W.litch 
to. :position 1 ·in turn. operating- 'th•- (MR-5J·:rei:e.v;., ipJfei';t-....r:;llhl''{tm-5) J . . . - ~-
reia.79 operated. lock to cam ('.M-1) •i'th "E" wiring or 'tO ca 'lLil' wttb;· "L" 
wiring. Otherwiae 'the circuit ta.notion• as described. in ·paragrapha 11 to 
22 incluabe and 2z. When "L" •irinc i• used the operation of (MB4) re­
lay operates (Jm6) in local eircu.i to The operation ot (D6)' relq ahanges 
the _poeiUon 16 ell\l.nt trom {KB.'1) to (KRS) relay allowing the (MR'1) relay 
to remain operated to 4eteot a talae cbargee 
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~· .(B-1) nUch ii requi:rM to •lce a th11'1. reYolu:Uoa when test~ 
a part7 distrioi•o Th• cla•• 8Witch reaaia• ln 1econ4 teat poaitio•o 
Ia position• l to 16 of the thircl. ;reTolutiea teats are ll&d.• in a 11.ailar 
11UU1er to the correapon4111g poaitione in 'Ule aeeoncl reYoluUoa, 'ta• aaae 
tigU cod.e being eat 97 the (B-2) •itch ill 'th!• revolution &I iJl the 
preTiOUI one. When the uai •1 tch KT&neff to poaition 11 Oil 1ihi• thircl 
revolution it wait• \Ultil the diatrict 111.Jtee pa.rt7 testo t.Nie 4i.1trict · 
selector circuit beton •king part7 teat, 00JU1ect1 U.tter7 to tile_U;p 
aicle of the teat line, &114 op•atiJlg the (Pf J relq ill teat cirRi t to 
ground Gil C8ll (Jlo4J. Th• (Pl') relq operated_, opeu t.he circuit tor ad.­
Ta.ncmc tile (Bi-1) switch f~ position 18 ant opera.tea and. loct:a 'the (P!'wl) 
relqo \fi 1ll "E" wiring the (P!-1) relq operated_, diaccmaeot1 grout 
1ib.rou8l 1000 obu to the (T) lead. to the dietrict and. connect• it to 24t 
Toli1 b&Uer7 throup "11e (QS) rela7 operated. W111l "IC" wiriDg 1ihe (GS) 
relq c&nect• ground thn 2000 ohma hultea4 ot direct H Tolt batter70 
When meaeage reginer current i• co1111eote4 "to the te1t line ill politiea 
17, the (R) rela7 operate•• in tun op•at!ng the (U), (Wll1J, (WJ>r-2) 
• (WDI) rele.71_, a.a de1cri'M4 1n paragrapll 281 whicla adTanoe1 1ib.e •itch 
to position ·1a when the ttuJ relq rel••"• Ia poaiticm 11 of tile 'tllirt 
revolu'\ion, 1ihe (SB--1 )° relaj" operate• an4 locks, ad.Tancing the (M) •Ucll 
t9 position lO or next normal po1Uieno J.1 the (Bwo3) ewitch retVD• w 
nol'll&l all tihe (PT) UJ4 (SB) rela71 rel••• ill turn releuiac 'th• (D) re­
la71o The (:a-8) •itdl 1n nor-.1, the (LIP) connector 1a aclTanced. OD& 1'\ep 
aD4 the (B-1) nitdl 11 ad.Tanced "to i>osUioa l, ill a --. .. a1ailar w 
1ibat describecl abo••• 

~1 ~ CLJSS SELil:'l'OB 

F.a.Ch time th• (Ii-$) awitch advancu w pGaUion 2., 5, or s., the cir­
cuit 1a cloae4 throq:h '\he winding of the {CL) s"tepping aapet and. caa 

· (A-1) to groW'Ml on caa (y ... 1) in poeitiOD 61 energising the •84Plet. lh• 
the (B--1) nitch lee.Tes Jt•1t1on 5., 'the (CL) magnet relea.eea, 1tepping 
'Ule bruh as1•bl7 ot 1ihe selector nitcll to tla.enex'\ tem1Dal1 extin­
&Uil1lling iike pnr1ou.• laap and. lipt:lng the auocHliT• lampa 1, 2 or ~ 
etco uter control ot "U.I.• (WKP) k•J• !.I.he lie;llted. laQ indicated. whiaa 
4ia\riot •elector ia Debac teeteclo Al the cla•• 11Jitch buak a1ae111.bl7 

. atepe fr• teraiAei.l to teminal• ~· l to 20 will 11.gb.t 1Dd.icatina the 
progre•• of 1ale teato Thu• the claa• 1eleotor follows "11e aoTitlllent of 
1ihe line fin4er coDD.8ctoro VJhen the b.Nlh a11embl7 of the ola•• aelec .... 
tor switch reach•• terminal 22, "the holdinc circuit ihrougb the oparated 
claaa rela7 am (If) relq 1e opened,, rel•• iDg the rel8.71ce !lhe (;a..8) 
ewitcb. 11 retuned. to norml with the {B-1) ni"tch in posiUon l to 171 
and the (DB) or (DB-1) and olaaa rela.11 normal. 

( 

, -· 
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~hen testtng coin distriot1, 1ili~ (CO) rela7 operates in position 5 
ot the Rl nitch and adn.ncea the R3 switch to position e. The 'Mets 
are made ae describ9d in pr&Yioua paragraphs, two reYolutions of the lU 
switch being raade for a complete testo Ground is eu.pplied thm tile wind­
ing or the (CN) relay in posi Uon 11 to permit the aen4er to operate a.lid 
in posUion l'l to check the coin current from the sender. 'lhe (Cli) r...,. 
lq operates on the coin current, and releases when coin current 11 dil­
co.nn.ected, and. it operates th• {WD) 1 (WD1) 1 (WD2) and (VID5) relqa 1n 
the uual mannero when :th• (WI>8) reb.y ia used its operation open• the 
circuit of "1le (CN) rela7 to permit the selld.er to adYance. The (B) and 
(KX) rela19 are ineffectiYe except in po1itiona ~ and 12 ot B$ awitch· 10 
that it message register batter7 is supplied from the coin district it 
will not affect the test circuito 

8~ o STEP GROUP CONNECTOR SWITCH 

In order to te1t the diatr1cn selector associated with another line 
finder connector nitch 1 it is neceesar7 to step the bl'llBh asaeabl7 ot 
'\be group co:aneetor one terain&lo When the line tinder oor&eotor Just 
~sedt leaYes terminal 21, the (HlG) rela7 releaaea and the (R-1) switch 
ie adYanced to position lo The (Bl) rela~ operated, adyazces the (R-1) 
ni tch te position. 5o ftle group selector is adYanced.1 ano'\her line tinG.a 
•elector being aeised and &dYancecJ.• the cla•• .rela7e are set &lld another 
test is started aa d11eri~ecl la paragr&Jhl 7 to 10 inclusive. 

STEP M""TER CONNECTOR SWITCH 

After the district aelector circuits aaaociated with a terainal ot 
the matter connector nitcl:l haYI been tested• the brtish aasembl7 ot the 
~roup connector switoh be:lng rel•aed; etepa oft teminal 21. and the 
asaociated (RTS) rela.7 releaiea, 1n turn releasing the (PM) rela70 '!'he 
{PK) am (BTS) relap, rel eased, a.chance the Bl awi tch troa po s1 ti on 4 
to poeition 1. The switch is advanced. to position 2 b7 a contact ot 
tile (ST) k•7• WUh "AC" wiring the {HI) rela7, releaaed:P prevents ener­
gising the R2 nitch as 'the Rl nitch a4vanoea thri poaitione 8 9 9R ·a.nd. 
lOo The (Bl) rela7 released, opera tea the (SK) and ( S'fp.o.2) rel&p bi 
po11tiori 2 ot the (B-1) •i tcho 'lh• .(Sid) relat ~~•ra.ted1 o~ra.tea th9 
(JU) ,and. (MB) u.petso When the· (KA.) and. ''(JIB) mape\11 -o~rate, the: , 
(STP) rela7 operates. Th• operation ot the (S'lP) relaj adYa.ncea the 
(B-1) •itch to ;posiUon 31 and 1n so doing, releaee1 the ID) and (MA) 
magnets, aoyiJlg il:L• bra.llh &eaemblies or the mstei' nitch to 'tihe'nex't 
teminalo From thi a poin't on, 'the test proceeds ln the same mum.er aa 
wUb. the giooup cormec1ior associated. with th• first 1iera1nalo 
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15• COBCLUSIOB OJ A BOtl'fil':I 'l'ES! 

Aa U:plainecl aboTe the (BC) rela7 operate• when the (Bal) awitch enter• 
»••i~ion 7 at 'fih• beginning of a routine tes1i 1 when all '\he d1e1ir1ct a.­
leotor cirC1l11i• have lJeen. teated bJ' thi• circuit, 1ihe master connector 
9Witch step• ti-om terainal 21 to noraa.11' operating t.he (liX>-1) am (SI) 
relqh '.rh• (BC-1) rela7 operated• operates the (SLft) relay, light• 
•• (EC) lamp and open• the operating circuit• of 'the (llB) and. (JU) 1ter 
ping mapet•• The (SLft) relq locks throuf,b. cam (l'-1)., a4Tancmg the 
(&-1) witch to poaitiOll. 1 wUh "B" wir1DB:o or to posUion 2 when "K" · 
wiring ie use4• ancl operates (DB) and. (D!wl), and (TB) rela7ao The opeJ."9-' 
tlOD ot -.. (DB) rela7a r•off grouJJd. trom ca.ma (li') and. (G}. preTentinc 
'Ule rela79 .1Ulter control ot iheae cani1 t:r• operating. Th• (DB), (DJo.l), 
·(ft) a.at (SLJ'!) rela79 releaH as the swUch advances troa position l ?o 
!he (Bo-1) awitch i• ad.Tance4 to poSition 1 b7 the (BTS) rela7a normal.o 
Wi.a "P wirlac -.. (I'll) rela7 opera"ted prevents the (B-1) switch troa 
advancing out ot position 1. It another c,.cle ot test 1• not desired, 
the (111) ke7 i• operate( and the (ST) lte7 released.· !he operation ot 
tbe (DJ ke7 rel•••• all operatet rela,a locked through th• brealt conw 
~t•.ot tile (D) Jte70 IJ.he (BO) rela7 rel•secl, releases the (Sil) and. 
(Ec-1) rela71, :ln "1lrn. the (JR) relq, restoring the circliit to norul. 

160 BE'fOBB TO ?IORJUL (D) DY 

When it ia deeire4 to reatore ·the teat cirCllit to nol'llal from aD7 
poaiiioa, the (Bl') ke7 is operatedo 'lhe (Bll) lte7, operated, (a) re--
lea••• the (TA) relq, if operated, returning the time meanre nUch 
to normal, ()) releases the claH relap, (c) opena 1ib.e circu.it to the 
(GOif) rela7a, (cl) operates the (DB) rela7 and in Wrri. the (D:&--1) an4 
(T.I) rela,18 which tuncticm. a• deacriba4 above, (e) ad.Tancea the (B-1) 
•itch 1io pos11iion 1 an4 (t) reset• the •eter, gr011p 8114 line f~4er 
aeleotor•o 'l'he {DB), (DB-1) a.ml (TR) rela7• release aa 'tile (Jlwl) lea.Ye• 
poaUion 170 WUh the (B-1) switch 1n poeiUon 11 aD4 '\he (DB)· ant clus 
rela7• normal, the (B-5) ni1icl:L is a4Yancecl to "the nex'\ normal poaUioa. 
W111l the (B-1) nitch :lnposition 1, 'the (SK) rela7 (it the muter n1tchea 
are ott nonal) operates in seri • with 'the ( STP-1) i:'ela7 throu&h 'tile (JIOI) 
relq operated •. The (Sil) an4 (S'l'P..lJ rela79 operated, '\he muter selector 
•cneta opera'\• allowillg the (STP) rela7 to oper~te. Th• (STP) relq op_... 

,a.1ie4 epe:ratea the (D) rela7. The opera"tion ot the (Btf) rela7 rel•••• '\he 
selector map.eta allowing the bra.sh. aHeably to· step one terminal. Whm 
'\he magne'\s release thq ah•r"-circ•i"t 'the (STP) rela7, releasing tae (Bl) 
rela70 'llle (ml) relay rel•sed, permit• the (Sil), (STP..l) a.n4 (S'fP) re­
l&J'I and. th• selector 118811•t1 to tanc"tion. stepping the -ra.ah assem.bl7 one 
more a'\epo Thi• magnet conUn11e1 to opera.'\e and rel••• s1iepping '\he 
•ster sel actor• to normal a:t which time the (ll05) relq releases• The 
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(MON) rela7, normal• tran8fers the circuit from·the (S!MI) relay to an (SG) 
rela7 where the circuit :ta.nctiona as has Just been described stepping aD:¥ 
oft norm.al group selector to normalo '.»'hen the group selectors are all 
normal the operated (0-.l-ON) (RTS) and (LF) relays release. With the 
(LF) relays normal, the (LF) selector that is oft norma.l will be return­
ed to normalo 

37 o SP lUlE TERMINAL ON MASTER AND GROUP SWITCH 

Whan the master switch steps to a 1pare terminal, the (B-1) switcll 
being in position~, the (SPT) relay operateso 'Ihe (SPT} relay operated, 
opens the lead for ad.1'8.ncing the (&--1) 1w1tch until all sp&re iermi.nala 
haYe been passed and operates the (Spi;r..l) relay, as soon as the {STP) re­
la7 opera tea as described aboYeo The ( SPT-1) relay opens the groUDd lead. 

. GO the master magnet 1 allowing the master magnet to release and step the 
o:rushes to the next terminalo ~i.8 '\he magnets release the (ST.P) relay re­
leases in turn releasing the ( SJ?T-1 J relayo 'l1he cycle is repeaied unUl 
s. working terminal is foundo "'hen the grOUIJ selector •hp• te a spa.re 
terminal the (Bwl) switch has adTanced to position 4 and the selector is 
stepped to the next working terminal as just described., tor the master 
selectoro 

Z8o TIME MEASURE FLTTJBE FIGo 1 

~• stated in paragraph 5, the eperation of the (ST) key operates, 
the (TA) rela7 which locks to ground on ctun (I-l}o Should trouble develop 
either in the test circuit or in the district circuit under test or should 
sufficient time not be left after the return of the district circuit to 
permit the completion of a test, the time alarm circuit ope ra.tes, li9lt­
ing the lamps and tperating the (ALM) registero Growid throu~ the inter-. 
rupier, and the (STP) arc eperaiee the (TA.) magneto When the interru.pier 
contacts break, the (TA) me.gn.et releas.s stepping the br~sh aHembly of 
the {TM} switch to the next tel'lllinalo This cycle is repeated. unUl the 
bru.shee rest on terminal 160 If this occurs before the (Rwl) switch ha.a 
passed position 18 on i~s second or third reYol~tion through the make con­
tact of the (TA) relq, operates the (ALM) register and J.it!Jits the l.&atp .. 
The brushes remain on terminal 16 until the operation ot the (TA) ke;ro. 
~· operation of the lte7 releases the (TA) relay which atep1 the ('Bl) 
switch to normalo 

·1 ~90 SEPARATE BUSY TIME ALAIK AND TROUBLE AL.Alil FIGo 2 

When figure 2 ie speciti•d.• the operation of the t ~·r; Aii1' opei-tes 
1ihe (BY) relay, which locks oYer lead (B)o 'lh• operation of the (BY} 
relay connects the (200-.R) •elector magnet to grou.nd throuan the in'ierru.ptero 
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As the interrunter contacts make and break the selector mas?net follows, 
stewing the brush assembly of the (BY) switch, When the (AL) brash en­
counters terminal 10 or 20, the circuit is closed from groand on the (BY) 
relay to the (BY) lamp which lights, ind.icat1!1!7. that a busy district se­
lector circuit has been encountered. The circuit remains in this posi­
tion until the operation of the (TA) key, which when using "E" wiring 
operates the (HA) relay. The (B!l relq lockS through cam (:N-1) and re­
leases the (BY) relay, the 1atter relay stepping the brush assembly of 
the (BY·) switch to norml. Should trouble develop in the test circuit or 
be encountered in the district circuit under test, it is advisable to de­
crease the time before the alarm is operated. The operation of the ( IT>L) 
relay as described above operates, the (TBL) relay which locks to cam 
(:N-1). The (TBLl rel_ay operated, co~ects. the interrupter through the 
(STP) arc ot the (TBL) awiich to•the (TBL) magnet, causing it to operate 
and release in sequence with the interrupter. The operation and release 
of the ma~net, moves the brush assembly ot the (TBL) switch to tenninal 3 
or 4 or aa determined by the wiring used. When the brush assembly of tbs 

, switch has stepped to the third or fourth terminal, the (TBL) lamp li~hts 
and ·the {TBL) register operates. The circuit remains in this position 
until the operation ot the (TA) key which when "K" wiring is used opens 
alarm circuit and circuit tor advancing test circuit to next district. 
'When the brush assembly of selector reaches alarm point the (HA) relay 
will operate and trip the block circuit when two test circuits are in 
same office. When no trouble is encountered, the circuit is opened 
through cam (N-1) in position 18 ot the (R-1) switch, releasing the (TBL) 
relay. The (TBL) relay released steps the selector to the next normal 
terminal. '11th "K" wiring the test circuit can be used for a :y:erticular 
circuit test or repeat tests with the (T!l key operated. 

40 • OOJTROL .A.py.UTO!l: ( OA) Kll 

If trouble develops in the test circuit or in the district selector 
circuit under test after position 5 ot the test switch, the time alarm 
li~hts as described under "Timin~·Features". If·a~ter the (TA) key is 
operated, the circuit does not continue to function, the (CA) key is 
operated. The operation of the (C.&.) key operates the (DB) r.elay, advances 
the (R-1) switch to JlOS1t1on 18 opens the circuit tor advam1ng the (R-1) 
switch out of position 1 and opens the circuit tor operatinr, (LJ') magneto 
The (DB} relay operated, lights the (BLF) lamp and operatee the (DB-1), 
and (TR) relays. The (DB-1) relay, operated, releases the (FR) relay. 
The (TR) relay, operated, opens the (T), (Rl arxl (S) leads releasing the 
district and start circuit.· The (R-1) switch remains in position 18 un­
til the relAase or the (01) key. '7.'hen the (C.&.) key is released the 
routine testin~ proceeds in the usual manner. 
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Should two group switches step off normal or goet off normal at the same 
time battery throu~h the 600 ohms resistance in parallel associated with 
each group connector, operates the (GON) relay. The (GONl relay noes not 
operate in series with one 600 ohm resistance. The (GON\ relay operated, 

, lights the (l}ON} lamp, and operates the (GOB-1) relay. The (GON-1) relq 
operated, (a) loclrs (b) advances the (R-1) switch to position l, (c) pre­
vents the switch from advancing out of position 1, (d) rel~ases the (GON) 
relay and li~hts the (GON) lamp. To continue the test, the (RNJ key is 
operated, restoring the apparatus to normal. 

-. 

42. FAIB~ CFARG~ TBSTS MBSSAG~ RWIST1IB ONE-PARTY 

The district circuit is tested for.a no chal"Q'e call by operatin~ the 
(FCP} k::ey. The circuit functions tbe same as described for charged calls 
with the tollowinp, exceptions. When tbe (R-1) switch enters position 14 
of the second revolution the (0) relay operates in turn operating the 
(BB) and (BB-1) relays throu~h the (FOH) k::ey operated. The (·BB-1) relB\Y' 
operated holds the (R-1) switch in position 14 longer than for a charged 
call under control of the (W) and (Z) relays. The (0) relay operated 
operates the (I) relay. The (I) relay, operated, operates the (W) relay 
under control ot the (A) interrupter. When the interrupter contacts 
break, the (Z) rolay o~erates. The next closure of the interrupter re­
leases the (W) relay in turn oy>erating the (RO} relay. When the in­
terrupter contacts break the (Z) relay releases. The next closure and 
break of the interrupter operates the (W) and (Z) relays. Tbe (SO) re-
lay now operates under control of the (B} interruT>ter. With the (I}, (RO), 
and (SO) relays operates the SL relay when (K} wi~ing ls used the (l•l) 
switch is advanced to position 15, when interrupter contacts are closed. 
The (SO) relay operated advances the switch to position 16, and ~round on 
cam (Y-1} advances it to position 17. :luring the time the (R-1) switch is 
held in position 14, the (BB) relay op~rated, operates the (DR) relay, holds 
the (CS) relay operated and connects bsttel"y throu~h 1-000 ohms resistance to 
(R-3) 1 ea.d. The (DR) relay operated transfers the (T-3) lead fran direct· 
ground to interrupted ~round thus testing the (OS) relay in the district. 
The (CS) relay in the district follows the pulses of the interr'D.pte-r (if it 
is -properly adjusted) a:nd the time interval is not sufficient to cha.rf!e the 
call. The (DRl relay, operated, a~so transfers the (Mz) lead from the (R) 
relay to the (llX) relay. When t~ (R-ll switch leaves position 15 the (T} 
and (R) lands are O'Pened releasing the district circuit. "'1hen the district 
circuit returns to normal R"rOund is removed 'from the (DB) lead releasing 
the (l)R) rAlay. The (l>R) relay rel138.sed, a.avane~s the (R•ll swi toh to 
nosition 18. The (0) relay releases as the switoh advances frcm position 
17, in turn releasinp. the (BB), (BB-1), and (Z) and (W} relays, if operated. 
Should the (OS) relay in the district fail to release, the call will be 
charged and consequently the district will stop in the messa~e register 
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position ani re~ister the call. Under such conditions the (MX) relay oper­
ates in position 17 over the (MZ) lead. The (MX) relay. operated. operates 
the (FO:Rl relay. When battery is removed fran the (JIZ) lead due to the 
district advancing the (MX) relay, releases allowing the f PCB-1) relay to 
operate and look: in series with the (FCH} rel~. The (FOHl relays operated, 
open the circuit tor advancing the (R-1) switch frCID position 17, light the 
(FOH) lamp and operate the (TR) and (DB-1) relaya. The (DB-1) relay re­
leases the (FR), and (DR) relays. The (TR) opens the (T), (R) am (SJ leads 
releasing the associated line. The test switch remains in position 17 a~ a 
trouble condition. 

43. FU§~ GROUJ'D T"TO-PA.liTY 

Darin~ the third revolution with the ( FCH) key operated• a test is made 
to determine whether tha two-TSrty districts recognize a false ~round on 
the tip side and prevent the district charging a call on either register. 
The teat swi toh arrives. in position 11 and the ( P'.rl relay is connected to 
the tip which causes the district selector to fa.net ion a 2nd party charge. 
The district is held tor a sufficient time to set up a char~e condition and 
when the test switch arrives in position 17, the district circuit under 
test will be in position 16 and the (PT) relay is again o-perated over the 
tip which should cause the (T) relay in the district circuit to operate and 
block the d.istrict. The test and district eircui ts are held until the (FGl 
atd (FG-1) relays ·Operate. The (IN'l'l relay operates in position 14 of the 
third revolution of the {R-1) switch under control of the (0) relay. These 

·relays are held operated until the switch leaves position 17. When the 
(PT) relay operates in position 17. the (PG) and (FG-1) relays operated 
under control of the (C} interrupter. The (PC) relay locks under control 
of the (IDT) relay and the (FG-1) relays lockS to cam (R-1). The (FtJ-1) 
relay. operated, opens the (Tl lead to the (PT) relay. releasinP. it and the 
(T) and (I) relays in the district. and short circuits the (INT) relay, re­
l~asL~g it. The pirty test switch in the district now advances and sends 
out register current over the (M-2} lead. operating the (R) relay and moving 
the test switch in the regular manner. When the til'l'l relay is orierated, 1"' 
connects the (MX) rel~ to the (K-2) lead and also closes a circuit from thb-­
(MX) armature to the (FCH) relay. $hould the district not recognize the 
false ~round and register a call over the (M-2) lead. the (Mii relay oper­
ates. The (MX) relay, operated, operates the (FOH) relays which f'onction 
as described above. In the case that the district under test does not 
recognize the false ground on the tip side of the circuit in position 11. 
and fails to set the district for cbar~ing over the (K-2) lead, and for the 
same reason did not reco~nize it. for retest, the char~in~ current is sent 
out over the (MZl lead. 'Vith ''L" wiring the (:MZ) lead being open at tbe 
(lm-5) relay, no relay is operated, thus the test switch is stopped in 
y.>os i tion 17. With "L" wiring the (MZl lead is connected to the (Mn) re­
lay. The operation of the (MXl) relay operates the (FCHll relay blocking 
the test circuit in ~osition 17. 
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On coin districts the current to the (CS) rela7 in the district is 
interrupted in the aame manner aa :tor the message register district. but 
in this case. the (OR) rela7 is addecl. to operate on makin~ coin return 
teat ancl moTes the teat awitch out ot position 17 in the usual manner 
when the (CS) rela;r in district haa funotlonect properq. 'rhe (0111 and 
(OB) rela7s are CC111Dectecl, in mult~ple wh• the (JOB) key is operated.. 
and sbould the (OSl rel.&J' stick. the cbarge relaJ"s in the district oper­
ate. causing the aeDler to aeDl poaltlTe coin current which operates the 
(01') rela7 in turn causlnf' the (JCH) and (IOB-1) rel&J'a to operate. '!he 
(PCH-1) rel.a.7 operated; per:torma the aame 1Unct1on as deaorlbect 1n abcwe 
paragra}ll. 

'l'RT PWIQULAR l>Imm:r 

'lo teat a particular district. the (IC) ana. (Ml k~ are operated 
in the order naaect. '!ha (~) k8J' operated. acmames tlJe (R-1 .itch to 
position 2. 'fhe (JC) ke7, operated. (a) opens tbe regular cir~uits tor 
advancln" the (R-1) ~tch out ot poaitiC>ns 2. 3. 4 an4 5 and :tor oper­
ating the •elector magnet•. (bf J>l"OTldfs a circuit tor operating the se­
lector magnets under c0ntrol of the dial. (c) operates the (PUL) an4 
(PLPS) rela79. In position 2 the (SJO rela7 operates .and the dial la 
ope:ratect. 'fhe operation ot. the dial releases am reoperates tbe (POL) 
rela7 whiah in turn opera.tea ant releases the aaater selector ~et tbD8 
stepping the selector aroand to the desired terminal. '!he (STP) n,- ls 
now operated operating tbe (SS) relQ. Whan the (Sff) k.eJ' iii released the 
(98-1) rela7 operates &ll4. locks in serl• with the (SS) rel&¥• '!be (SS-1) 
relq operated. &dunces tbe (R-1) awitcb to 'position s. J.• the (ll-1) 
switch l•Yea position 2 the (SS) relays release. !he (PLP'S) relq oper­
ated closes a circuit tor.dperathlg the (SH or (SLP) rel&J'• in positions 
3 9 4 and 5 ot the (tl-1) switch &DI also open• the o:pe:ratln~ cireuit tar 
tb.9 (SLft) re1..,. 'l'he (SG) rela7. correapo1ld1ng to the selected mater 
selector terminal. operates in poa1t1on 3. !he group selector is stepped 
to tbl desired group bJ' the operation ot the dial and (R-1) nl tch la 
advanced to position 4 'bJ' tbe operation of the (S'!Pt k97• In position 4 
the (LP) selector 1a adftnoed one step tor class setting. •'fhe (S!Pt lc97 
18 again operated adancing tbe _(ll-1) awitoh to position 5. In position 5. 
the (LP) selector ls stepped around to the desired d~atric' bJ' the oper-
at iOll of the dial. .&.t the same time the (CL) selector is •tapped aromd so 
that it will k:eep in atepwlth the particular (LI') selector. ftle (B-lJ 
nitcb is ad.ancetl to position 6 b7 tbe operatioa ot ~he (S!P) k:e,y. ·other­
wise the circuit :famtiona in the usual ma.mer as baa 'been deaoribect. 'l'he 
(JC) lt8J' is raturnecl to nomal otherwise the circuit stopli ,in position 18. 
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When it la desired to repeat the teat. of a certain cl1atrict selector 
circuit. one of the repeat keys la operated. depending upon which teat it 
la deelreit ·to reptat. !'he operation of the "KV" l'irat !eat" k9J' • (a) 
Open• the circuit through tha (B-3) switch. prnentlng the cl&H circuit 
from aclft.ml~g to nut position, (b) open• the circuit throup:h the atePring 
magnet of tbe line finder connector. prnenting atepPlng to tbe nen ter­
minal. (cl opens the c1~uit tor stepping the claaa selector. (d) closes 

· circui ta for ad..ano1:ng the (ll-1) aw1 tch from poai tion 16 anl 18, and ( e) 
opens the circuit thr~ the (~) relq pl"8Tenting its reoperation on 
the repeat teat. Otherwise the circuit 'fanctions in the usual mamer 
teatblg the circuit repeated.l.J' aa described. tor the :tirat reYolution of 
the (Jt~l) niteh. With "B" wiring the 1t97 must be operated. while (R-3) 
•itch is in the first test. With "K" wiring the (BBP) Jte7 JD8¥ be oper­
ated ;at &JW time as the o:peration of the (RBP) relay ln position 7 or 
B-1 •itch close• the abOTe paths at the proper time. 

47 •. PPM' m mop DH 

!he ope.ration of the "UP' Second' '"•t" n,. (a) preTents the stepping 
mmtnet associated. with the line fblder connector from operating and nloT­
i:n.g the b:ruah asa•bl7 of -this connector to tba next teniinai as in the 
s~on4 reTolutlon of a regUl~ teat, (b) closes a circuit for a4Tancing 
the (R-1) ewitoh trom poaition 18 an4 (o) prnents the (R-3) switch trom 
a4ftJ101nr; b)" open1ng the operating circuit of the (SR-1) rela7. Grounct 
on th• (S!) lr.e7 ad.Tanoea :the niteh to position 2 frcm which point the 
repeat te1't of tb8 second revolution ii performed in a aamer similar to 
the regalar teat in. the aeoonct revolution. lfhe teat cireu1t c<11tinue1 

·to re~t the teat 1l'Dtfl the kq la releaaect. Tith "'!" wiring the t:q 
-.t be operatect while.the (B-3) switch is in the 2nd. t~st position. 

48. m;mt m mmp· mi 

!be operaiion of "R1'P" !h1r4 Teat" k&J'• (a) closes a circuit to ad­
Tance tbe. (R-1) ni tch trom position 18, · (b) opens the circuit through 
the stepping magnet asaociatecl with tbe line tinder connector, prevent­
ing ltil operation and (c.) preTenta the (B-:O ewttoh from being adftnced 
bJ opening the operating circuit o'f' the (Sll-1) re1&7. !he third revolu­
tioii test is repeated in the usual manner. When the operated (R'EP) 1c97 
is releaaecl the circuit continues maldng routine teata. With "'!" wiring 
the tce.V must be operated during the ~rd teat. 

49. S!Ol .lllfop'l 19 !!If 
!he release of the (M) kq aclftncea tbe (R-1) awitch to normal, 

atoppiDg the automatic teat of the diatrict circuit and prnenta the 
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(R-1) awltch f'rolll &chancing out of position 1. I:f. it is desired. to re­
store the teat circuit to normal at'ter the release ot the (S'!) k97e the 
(Rlf) Ice)' ia operated. 

50, P!SS BJJSI . (PB) m 

51. 

When it la desired to pa.as by all 'buq districts, the (PB) k8J' la 
operated. !'he teat c il'CUit may also be adT&ncecl when held bJ a buQ' 
district by tbe operation ot the (PB) lca;y. When the (LP) selector steps 
to terainala connected to a bu97 district the ('DB) rela7a opera••: !he 
(DB) • (DB-1) am (!Jt}. rela7a operated. lock when the (PB) keJ' ia o}>er­
atad. until the (R-1) awl tch ad.amea trcm posi tlon 17. W'l th tbe (t>B) 
relays and the (PB) key operated. (a) the (BSY) re!iater operate• 
registering the number of b1J87 districts :passed, (b) ad.Tanoes tbe (R-1) 
awttch to position 1e and (c) to position ie 84.Tamea the (U) selector 
one terminal as desoribecl above. the (PR) rela7 being released b7 tl:le 
operation of the (JJB-1) relq. the (R-3) nitch remains in the 2. 5 or 
e position aa the case 111&7 be. !'he (R-ll swltch is adft.nced to position 
1 as deacribecl abCJYe anl the clrcui' teats another district. Should tbe 
district umer teat be allotted an! ?Dade bu97 b7 a callinR subscriber 
between the lat and 2nc1 or 2nd am 3rd reTolutiona of the (R-1) ewi tch. 
the {DB) rela79 are operatecl in position 6 o:f the (R-1) nitch as de­
scribed abOTe. 'fbe ('DB) rel.&7• with the (PBl key operated. performs the 
f'unctiona as Just described and also operate the (SR-1) rela.7 which re­
turns (It-3) awitch to nomal. The (DB-ll rela7 adT&nces the (R-1) awitoh 
to position ie. 'fhia cil'Cuit then functions as has just bean describe4 
advancing the (LI') selector to test another district without making tbe 
2nd test 1n the district. 

BLQ(iK r'_.,l'l'tJlE 

The (BlJt) rela7 used in this circuit. associated with terminal 4 of 
test. group will put ground 011 3rd sleeTe terminal of test group. when 
the (BLK) relay operates. it will ad...anoe the teat switch to position e. 
!he {BLX} relay being blocked to ground through the contact of (!C) re­
la7 will bold. preTenting other teat circuit from advancing be7011d the 
dial tone teat position. until this circuit makes trunk test. which ls 
indicated by tba lat operation of ('l'C) rela¥• 

'rbe release of the (BLtr) rela7 permits the operation ot (BLK} relay 
in the other test circuit so tbat it, in turn. can advance far brush 
selection. ~en "K" wiring is usad.f the block feature will be tripped 
bJ' the trouble alarm. 1 

I 
52. 'NIPIJIG oqr S11!DJ)IB w:m Il! s-gLm~rtQN Bnou POS. 

It the test circuit is returned to normal at time sender is in se­
lection beyond position, the se?der !&:R will be connected to a batte1'7 
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and ground, as soon as the (PRl) relay releases which is controlled by the 
district reaching normal. 

Jacka are proTided at t~.e district and line finder frames, so ail to 
control the test circuit from the district and line finder frames. 'l'he 
(RC) relQ' is operated by using a 3~1 teat set in connection with these 
added jaoks, and. ta.notion the teat circuit the same as the (C.&.) k97· ae 
described aboTe. 'fhia remote cOlltrol feature, will only tu.notion with 
(DP) keys operat4'd. 

54. 'fES'J: 'P'QJ. Mf!$1AL Of 'f&B L~..t.DB TO S!QIPD 

When "X" ·wiring and (LOl) rela)r ia used, the test o iroui t will test 
for a re•eraal of the !&R leads to sender at tbe time the dial tone le 
connected. ,throu,h from the sender. 

This teat la made by a direct ground on (R) lead through contacts of 
(LOl) relay, which preTenta the ope-ration ot the (LC) rela7 when ground 
is connected to "It" lead ot aender, however when battery through ( L) re­
la7 of semer is connected to t'he "B" lea4 the (LO) rela7 will operate, 
in turn operat l?lf!' the ( IDl) which remc>Tea this ground. 

Em• '!!,L.Ba 
3-21-29 
1.R, 
B.A.Sa 
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