
Western Electric Co., Incorporated 
Equipment Engineering Branch, Hawthorne 

in u.s.A. 

1 ( 2 Pages, Page l) 
Issue 4 BT-501145 
Appendix l 
December 31, 1937 

This Appendix was prepared from Issue 35 of Drawing T-5011450 :OEC 2 7 1945 
METHOD OF OPERATION 

Wagon.Type - For Testing Offioe Incoming and Final Selectors - Panel System 

Under item lol of para.graph 1 add:� 

Repeating Incoming Selectors 

Add items 5.301• 5.302 and 50303 under paragraph 5 as follows:-

5.301 The (TGO) key is locking a�d is operated when making final 
· selector tests to particular lines having the tip ground 

normally open at the cut off relay. 

5.302 The (PLB) key is locking and is operated when making final 
selector tests to particular lines for busy· condition. 

50303 Key (LRF) is locking and is.operated when testing final 
selectors arranged to operate over subscribers loops that 
extend to 1300 ohms. 

In paragraph 6036 B change reference to (2-WI) key to read (2-WI) or (2-KI) 
key. 

Add the following to paragraph 6.401 

Ground on (C) arc thru the make contact of (FF) key steps the switch 
from position 3 to position 5. Ground through the break contact of 
(SLO) relay steps the switch to position 6. Ground on (C) arc thru 
the make contact of (FF) key steps the switch to position a. Ground 
thru the break contact of (SLO) relay steps the switch to position 9. 
In position. 9 (C) relay operates in turn operating (SLO) relay 
stepping the switch to position 10. 

Add the toilowing paragraphs to paragraph 6.411 to �e placed before 
sentence "On finals having a time measure re.lease,,etc." 

Where final selector circuits are tested which are arranged to 
function over subscriber loop ranges that exceed 1300 ohms, Key (I.RF) , 
"AB" apparatus, is operated. Key (LRF) operated bridges resistances 
1300 ohms and 362 ohms "AB" appar�tus in series across ihe tip and 
ring ot. jack (FT) which forms the holding path tor the final 
selector (L) relay. 
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Where tinal selector circuits are tested which are arranged to func­
tion over subscriber loop r�es that extend to 750 ohms, key (LRF) is 
not operated. Under this condition resistances 500 obma and 340 ohms 
in series are bridged across the tip and ring for making hold test ot 
the tinal selector (L) relay. 
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DTHOD OF OPEB.lTIOlf 
CIRCUIT 

wagon Tn• - For·Tea11Dg Ottioe Inciaing and Final Selectors .. Panel bchine 
·switching s,.t ... 

·le Pt:IBPOSB 01' CIRCUIT 

· 1.1 , 'lhe puJ'l)oae of thi• cirou.1 t ii to test a T.b.reewwire office s.,_ 
lectors, thre...,ire local incoming selectors, ·two ... ire in'terotf'Jc e 
and mechanical t&lldem incominc ••lec tors. tWo-.ire· inter�ftic e ke7 
indicator inc•ing •elector••· 'thre..,.ire toll key indicator incoaing 
selectors• ·two-wire tol� ke7 indicator incoming selectors, final ae-
l•ctorao 

- · 

102 'lb• OoICo •1snal for the T&riOU8 cla•••• or'' test 1• giTen b7 
appropriat e  lam.p 1ignalso 

lo� !'hi• oircui t i• connec�ed to the selector circuit under test b7 
means of patching cordso 

2o WOBKIWG LIKITS· 

2ol l'oneo 

OPE.ATIOH 

5o PIUICIPAL F.DllCl' IO){S 

5ol !o make manual teats oti Thre .... ire offic e selectors, three@ 
wire local, 1ncoain.g selectors• two ... ire 1nte:rottice. and · mechanical· 
tandaa incoming selectors• two-iwire iilt•rof'tice ke7 indicator.in• · 
coming eelectora, thre.-.rire toll ke7 indicator incoaing_aelectors. 
two-wire toll. k•7 indicator incoming seleetors, repeating incoming 
••lee tor•• tinal 1el'ector1 o 

' 

Se2 'l'••t conditions impoaecl on ihe (L) relays are mad:e to simulate 
••nice condition. b7 1h• a4d1t1on of' compensating resietance and 

capacit7 to '\he tun4aaerit&l circuit or (in 'the case ot re• 
p eating lncoaing 1eleotora) bJ' 'the use of special. network•o 

prevlou.1 
.,. 
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SoS '!he hold Yalue ot the ·final. s:�lec'ter '(L) relq 1• ·teated.o · 

Zo4 Die operate Te.lue 01' ·the tinal. ·Mle.ctor (PBX) relq 11 teeted.o 

806 'Bl• lncoaing ••lector-e are conneo1.e4 thr� to final taJ. Uple 
teat· Una which -test the ringiJJC• tripping and. aupen1a1cm.o 

306 · !he PBX hunting tea�re ot .. fil'lal .selector 18 test84• · 

4o CODliCTING OIBCtJITS 

·4!ol 'lhre ... ire o:ttice seleo'tor and office selec:tor.teat line con• 
nect 1ng 1nterNpte4 batter7 to the tip or rinp 

· 

. . . 
4to2. Thre.....,ire local incoming selector. two .... in inte .rottio• and 

mechanical tan.cl� incoahlg aeleotora, two-wil'9. il'lterottic• ke7 in­
dicator inoOlling selector. 'three..1� toll ke7 1.D41cator incoaing 
sel ector , two-.ire toll ke7 ind.ioator inc�g ••lecior• repeating 
incoaf.Dg eelector. an4 their asaoci&ted· final •1'1Jle teat line•• 

4.a . J'inal' selector and aaeocia'ted tea't l�·· &IUl. Jack circuits. 

DBSCRIP'l'IOB OJ' OPEA'PIOll 

5o APPw.TUS AID J'Ulf C'l' IOJJS 

5o01 · · (BK) etepper nitch 11 u1e4 tor controlling the progress ot a 
teat. position l 11 ii• ner11&l poa�tion. 

5o02 The pwaerical ke71 are: ot the locking in• arranpd eo �t . 
. onl7 one ke7 in 4t&ch row w.111 •taJ' d.own at a ii••• 9le7 are u•ed 

to direct a selector to ··particular line or grO\lP• 

5o05 'l'h• real •ta.nee. ie:.,... ar• lockingo . lben thrown in one direotion 
resistance on17'i• inierted in ,'the h.nd&mental circuit. ihu thrown. 
in the opposite d1reotioa 0&pacit7 i'I bridpci as well &I reaiat&llCee 

· . These key.a mq.rb� uaecl ind.iYid.ually or 1n cGmbinatien. 

· J'CR1--..,1D&l. Capaci'C7 &D4 Bes11 ance � •7 • . oek , o Ii •7 be 
used. alone_ .to appl7 a lwapecl reaia"tarice and grftlldecl oapa.cit7 to the 

· tandamental circuit. It 1e especially provided. . tor teatixlc .final 
· 

selectors,, but 'IU:I'· also be uae4 tor testing ineoaing selector• which 
haYe no in'tel'll&l coapen1at 1ng reaiatance and tra whiQh the tru.nk 
conclu:�tora are dieconnectedo' 

· 

'2r.1§2e. 
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5o05 (ST) "Sta.rt" ke7 18 non-locking. It 1e used to •tart 'h• te1t· 
ot a 1elector or to atar't a parUcular. part ot a· test. , 

- 5e06 (A..ST) "Automatic start" ke7 is non-locking and a part ot the 
same k�7 uh as ('ST) · ke7, it is ueed on teat• ot thre.,.ir' se-
lectors not haYi.ng combination test and ma.lee bU.s7 jac�s, �hen :the· 
selector it i8 deaire4 to teat is bus7 and it is deeired tQ ha••·. ... I 
the teat aiart a.utoma.ticall7 aa soon as the selector becomes idleo 

· 6.07 (STP) "Ste1>-b7-Step" ke7 i• locking. It h uaed wh8Jl it is 
4eaired 1to .. cont rol a. te'st in s teps. 

·s.oa (DISC) "Disconnect" 'key ia locking and a part ot the same ke7 
unit ae (STP) k•7• It ia used in restoring the test circuit to 
normalo· · 

5o09 ('l'Kl•D) "Toll Key Indicator Di.sconnect" key 18' loclchlg. lt _ 11 
_uaed.. in disconnecting' the toll ke7 indicator incoaing aelectors0 
which .require ba.tter7 a.n4. ground froa the tru.nk for· discomu�ction• 

5ol0 (TEL) "Telephone" lce7 ia locltingo· It 18 used to ccmnect·the 
operator' e _ telephone. eet tor testing ringing· induct.iono 

5oll (OBC) "Ottice Ira.ah Continuit7" lte7 11 locking and .is part of 
the same ltt7 ... unit aa (2KI) lce7o It is used in making -bn.eh ccmw 
timlit7 tests of office selectorso It is provided where "W." wirinB 
ia ueecl. _ ,, . 

5ol2 (DC). "Incominc BNsh Continuit7" ke7 is- lockJng. It is, used 
in malting b:ru.ah c0nUnuit7 tests ot incoming. sel•otoree It is pro--
Tided where "W" wiring ie uaedo · 

5ol8 (DC) - "F�l Bneh Continuit7" ke7 is locking and a part of the 
same ke7 unit as (TBL) ke70 I1i ia u aed in makiDB brush continui t7 · 

_tests ot tinal aelectorso It 11 .Pro•ided where "W" wiring 11_ uedlt 

5ol4 (BC J "Bruah Continui t7" lte7 is locking and a pa.rt of the same 
ke7 unit as ('!EL) key. lt is used in making bru.sh continuity tests 
of office and final sele ctors . Where "V" wiring· 1a used, ••• also 
(O:BC), (IBO) an4 (De) 1ce730 . -

5ol5 (!J[I l "Xe7 Indic ator Binging" key is non-lockingo It is used 
to start the ringing in toll key. indicator incoaings• 

.) 

_) 
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5ol6 (JIT ) . "l"o Teat" lte7 18 locking and a part· ot the same ke7 unit 
aa ( +ICI) lteyo ·It 18 ua·ed to appl7 the "no teat" condit ion to a 
finaT •9lectoro 

5ol7. (PB) "J'inal Bu17• key is locking� It ·is ueed when teatin8 
tinal aeleotora when. it 11 dea1�e4 to eiml.ate the con� tion of 
-indh'idua.l or last lint of a PBX group bu.a70 

5ol8 (IDP") "First PBX Final Free" lce7 is .locktng and. .a part ot 
�e same ke7 unit as (l'B) ke70 It is uaed for _testing for a 
croae betwee n the tip an4 sleeve of a final selector and. imposes 
a condition on_ the ·aleeve of the_ te1t liD.e making it r•••ble tb.•· 
tree cond.1 t ion_ of' ,the tint

. 
or intermediate ot a· PBX. grCMpo .. 

6019 (OFI'} "Ottice" ke7 1• locking. It· ii used.. when ihre...,.ire 
ot:tice .1elector1 are °t.Hteclo 

· 

5o20 (JJ'} "Final•· key la locking and a· part of the. same key unit 
ae (OD) ke70 It id uaed·•hen Pinal Selectors are �eatedo 

· 

5.21 . ( 2XI ) "Tso-Wirt . Ke7 Indicator" ke7. is l ockingo It · 1 a used 
when tw.,....ire interottice key indicator incoming ael.ectors are 
teatedo 

. 

6022 (ZICI) 11!hre....W1re K•7 Ind.icatorfj ke7. 11 l()cking and & part . 

6024 

o:t the eame te7 unit a.a (21CI) ke7• . It. 1.e proTided where "V" wir­
ing 11 used. b\lt h nn•r �·8tl aa· the�e 1.a. no local th"e-Wi�: lce7 
indicator· �coaiilge . · · . , · 

· (al'I} _ '".l'w0.Wift Inoom!Jla• ke7 ia _loekingo . It ia ua .. · when 
two ... ire ill'terottice or m.eehanical tan4-..incoming aeleetora• 
an4 wo-.ire toll incoming �eleo�ora are teated. 

. . . 

. . (ffI) .,1!ln_e-.w1re· Incoll.ing" ke7· is lockiiig and. :a p�rt ot the 
•am• uni� as (2VlI)· ke70· It is used when three-wire local incom--
1.ng •electors a.n4 three-wire toll ke7 indicator incoming ••lee- . : 
tor• are teated.9 

· · · 

(.L-BELJ· �(L) B•�7 R�leaee" teat key is locking. It 1·a pro­
Yidecl where !,*B.• wiring is 81»$Ciflecl e.nd operated when test s are 
mad e on repeating incomuig aelectora to check: th&� 'the (L) relajr. 
releases quickly enoueti to avoid oversteppil:l6• . : ··' . 

2!, 19280 
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5e26 (X.....HLD) "(L) Relay Hold" test key is·lookingo It is provided 
where "R" wiring is specified and. operated when tests are made on 
repeating incoaing selector• to check fo r ability ot (L) relay to 
hold over worst · aurgeo 

· 

5o27 (L-liO) · "(L) Relay lion..()perate." key is locking• It ia pro•ided 
where "B" wir ing is speci:tiecl and_ operated when testing repea tine 
incoming eelectors and appliea a non-operate test to the (L) rela7 
in poso 1, thus check ing against wea.lt (L) rela7 and tor presence 
ot shunt aroun4_primi.r7 winding of "the (LJ relayo 

5o28 . (GRJ>wSLV) "GroUb.4 Sleeve" key_ is non-lock �o It is operated 
when making brush continui_t7_ tests ot final. selectors and after the 
final UD4er tea:t ha.e ar�ived in talking posi t iono It ahort-circui ta 
and releases the (CO) !'ela.7, thus applying battery.and ground through 
the line circuit (L) rela7 to the tip and ring tor bru.sh continuity 
tea-to . 

6029· (BEY') "Reverse"· ke7 1a loceb.g., Ii i1· operated. when testing 
toll IC.Io incominp which. ai.ppli 'battery on· the tip and ground .on . 
'11• ring on trunk cloeure; allC> when testing office eelectora direct-\ 
ed. to lines euppl7ing ·i..t\er7 on the tip and grmnd on the ring. ' 

5.oZO �• Z2-A -.teat set con1i1ta ot t;wo non-locking push bu. tton keyJ 
mounted at th• end ot a tlnible cordo When the plug on the end· of 
this cord · i• inaertecl. in (Bl-:l) Jack these keys may be used in place 

- ot {ST). a nd (DIOO) keys, except &I noted below, the white button 
corresponding to the (ST) ke7 and the red button correepollding to 

· (DISC) k•J'• The regular (DISC) te7 must be uaed restoring 
. after makhg Office selector laru.lh continui t7 te•t, and when testing 

the hold yalue ot the final selector {L) relayo 

5�Zl '('Bt) "Bu.sy" lamp hu 
·
a white cap. When tea ting three"4ire · ,.., 

lector cirC\ti is not eq'-ipped wl th combination teat· and make busy 
Jacks,. lamp will li@ht it the •elector it is desired to test 
is bus7. 

-

6e32 (TST) "Teat" lamp has a white capo It 11 lighted all the time 
the teat c1rcui� is ott norlDalo 

5oZZ (Iw-0 OIJ "Incoming and - Office o,K." lamp has a white cap and. 
gives a flash�ng signal indi cat ing the p roper f'Unctioning of office 

Replacing all preTiOUI 
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: . �. Sna.o•ing aolec�o�a, except .int•rottice· key 1n41caior·.1noeaing 
.,1ectora.o 

. 
. .'.. . · .: ··: 

.. :_..�:�•'4 · «rr-«1 :-:nn-1 lr••· OX" l�p -.. a white oa:P anA. gt Tea· a tl&ell• 
tng· ·•1gu.l. iJiclicatiJlB 'the PtoP•r .ta.DCt loiung f)f. a fU..1 aelector in 

th• "line tree" te11o. · . . 
· · 

.1•'5. 
.

. , .... «JIB-OK)··"11llal · Baq · OeX•" lamp .h .. a whi'e cap al1d ··· 
". , flaahinc�'•igDal b4ioating t.h• · �oper hnc"tioaing ot· .a final ••- . 

leotor · �· the. •u• l;N87'!. �·•�• 
· 

\ 

:5.�6 (O�J•Of.ert1ow•· i.Q hu a wAi te o-. . an4 i• .uae4.to
� 

ixadioat• ·that 

.·5oSf 

· . ·  5o38 

. the. inco� ••l•otor has · � · �o : owert.l•o · · · · � 
' . 

. ·(ICI ). "l:e7 Indio& tor" 1811» ha• · • •lli"• :�P and. g� Tea a tlashin« 
aipal 1n41caUng the proptr n».enillon ot . interoffice lce7 in41� 
cator incoia1nc aeleotofao . . 

'. · (!C-QK'.J: "Jraa· Continit7 ere' laQ has a wl:lfte cap, it' ligb.t.a \ 
steMUl7 aa an ·o�r. · •isnal on ott�ce and. ti� · brush cont�it7 ' 

teat• · , .· ; 
. .(8LV•X}. ttSlMT• Cron• :1.., baa· a ·whit• capo ·It• .l1gb.ting ill• · ·� 

dioatea. a or, .. 1-etw�. 'th:e tip. an& •l•�· of a final ••l•otor. 
. . �" 

. · .&. CIBCUI T OP.IRA.'f IOJI • : . . 1 ·· · 

· ln4u: . 

General.- All TJP•• ·et,Clros&�t•• 

&.u; · start_· ot . '!Ht� 

. . 

'l.'hre.-wire. Ott1 ce · Seleo\or .. : . . . \ . . 

6022 

. . . ' . 
·start.or 1'-t•\• 

·ottict .Bmh SelM'-l•�- · 

:otf�ce. &rft, seJ.eotsO... 

, .... ... . _ . .. . · 

. ' ' ,, •'. � 

:-,,· 

. _. , \ 

•' 

.:r ! 

.., 

~ 

uking 

. 
,.. aakiq -. 

.. 
'"' 

I' 

... 

., " 
• 

6012 • Coapen■atiq ~--M an4 Cap~itJo 

6011· !e•t •••ork• 191-a.,...,1ng IncCHdDfr selector,. 

&.2 

6021 



Ottice OK Signal.. 

6026. Ottice Selector OYerf'lowo 

. 6026. Office Selector Bruah Contimiit7 Testo 

6027 Ottlce Dlsconnectiono. 

6eJ Incoming Seleotorso 

6051 . S'ta.ri o-t Test. 

6.S2 Inoca� Brush' Selec�ion. 

6033 Incoming Group Seleo�1on. 

6.1'. Final selectio�s. 

6.16 (SLV) Belq Operation. 

6.3? · Incoaing !'ru.nk: c�·oaure.• Rillginc OX Jlaah, Dieconnecto 

60371 'lhree..Yiie Local Incoaingo 

60�'15 

6oZ?6 

Two-Wire'Interottice a.:n4 Jleohanical.Ta.nd.• Incoaingo 

·'lllree•Wire foll Key Indicator Incoming. 

'l'w�ire Toll Xe7 Indicator Incomingo 

Two-Wire Interortice Ke7 Indicator Incoming• 

Repeati.D£ · Selec�or�• 

6a38 'Incoming Brush Continuit7 Te•t• 

6039 Incoming Selector 0Yertlowo 

604 Final Selectors. 

6.401 Start ot Testo 

_) 
Incoaing 

. ' 

( M .,..._,., Pap 7) 
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.. 

'·�5� 

&.40G · 

-
·, .. _: : . , . . . 
:.r1n&l T•• Seleo-tiono 

.. . 

· ·tiul Units Seleotiono ... ·, 
·. :.Slee�e Rela y· Operattono 

IA4.�Tidual Pree Teato 

.I.aet Lili• ot PBX Group Free '!'est.· 

� • .ae . · �i:Y idual Line Busy Tes to · .. 

. 6dl2 

'6-'l.fr 

La.at Line ot PBX Group BU.17 Testo 

Final :Br&ieh. Continu.i t7 Tas to . 

Ho14 Teet ot Final (L) Rela7. 

F1Ju4, J>isconnec tiono 
. . . . . . 

Jinal"Selector"Bo '!'eat" teatureo 

!ip Sle'eTe Oros• Testo 

6e6· · Cau-.ion - All ·�e• ot Circuitso ; 

·6.tl General·"" All ot·Circuita 

6ell. hart. of. Test · . . · 

:. -�· 

.. ,!. 

�-1 • .. ' .•• . . . 

\fttii 'the test circu.i t normal, fBM) stepper being � pos 1 .. 
. tion i •.. -e· proper ke7a are op•rated •• late]!' described in 

det&ilo. ·!fbe (:8-GRD) Jack on . the test ·box 1a patch-4 to the 
· c�r:re·1ponding jaoJc on the selector trameo Th• (!'ST) Jack on· 

the tea·" b(>x 1• pa. tched to th• test ja'ck: of the selec tor to 

'·· · .  

- : ;be ,t .. ,ecl.4·, then a two-iwire selec tor ·is teated, it must be 
· · " .  -4• 'lM17:at 1"8 ntgoing endo . \fhe1e tb.rea-.ire sel ector ch� . 

cults. are :with combination teat and Mk:e buy jacks, 
. ""A.• '1,111•1 be 8llre that a circui t ii nornMLl, before plUew 

· , gi.Dc. irlto its Jack, tor plU,gging in whil• a call 11 :in :progresa 
· . .. woa.14 restof'e tl;le circui 't· to normal and }?re&k down the con-

. Jlitqtio�� · · Where ib.ree-.in selec tor circui ta are proYided. with 

' .  , · . £· •. 

1· '·' • •• 

.t 

• 60li•& 
r.112a. •. 

lij,1aci:i ali prnlou■ 

Lin• •• 

6.40'1 

6.4ll 

• 

.. 

proYicled. 
iH~ 
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• ' 
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aepara te teat . &n4 malce-bus7 Jacka or with 'teat jack• only, (.Tl 
rela7 operate• on· plugging into the teat Jack ot a bue7 se­
lector, from gr0Ull4 on the alee••·· Th.18 lie)>.ts the (BY) lamp 
and. discollll8cta gnund. trom · (ST) keyo · Opera. ting (ST) ke7 will 
not a.chance the atepper unter thia condition, bU.t if it is 
deaire4 to start 'tale teat as soon aa"the selector becomes idl•• 
(A�ST)_k•7 ia depresaed. and released.; iihia causes (ST) rela7 to 
operate alld lock• closing a· circuit· through (S'l'Wl) rela,y, whiQh. · 

. 4oea not operate a.a U 1• •hunted 07 the ground 'throup th e  . 
aak• contact ot (T) relqe When the trunk beco•• idle (T)re- -
la7· relea�ea- penU.'itlng (aT-lJ relq to operateo lb.ere th e  
teet.ot either a two or threew.ire-.selector:i• a-tarted b7 th e  . 

. operation ot (ST). ke7 (S'l!) rel.&7 'will operate when •sT" ke7 ie .. -
.operatedo Dlia clOM8 a circUi t through (S�l) relaJ'.�which 
. 4••• ut operate as it ie •hunted by the gr0W1cl throuBh. the 
contact-of (S'l) ke70 When (S'!) k:e7 is rel•se4, (.ST-1) rela7 
operateso · ·•• operati�n of (S'l'wl) relq cennecta groaJJd. ·to 

· th• •le••• "•f the (TS'!') jack an4 step a ·the ni tch t.o :position 
2o (Sf) U4 (S'ft-l) rela7a r•ain locked up llllcler cot1trol of 
{PO) rela7'- ·or01U14 ia held on the sle•T• of (TST) Jack from 
(4r) arco, · :Ground. OD (2) a rc opera�ea (LO)- rela7 ud lip-ts the _ 
(TS!'.) l&Qo · (LO) rela7 r•aining operated and .('PST} lamp re• 

malnin.g li@hted. uniil the completion Of -.the testo · GroWld . OD 
· (ll arc 1tep1 t.h.e awitch. to position io·· 

. 6012 and 

!o ·simlate the worst circ-d. i con41 iions. and. allow tor a 
urgin ot 1atet7,· c;ompensaUD.B resiata.?ice aq. be· cu.t in the · 
tundamental ·ctrcUi t by the operation of o�e ·or a combination 
ot ·compensating resistance keyso When thrown in one. dir·eotion., 
reai•tance onl.7·11 in••rted; when thrO'irn 1n the oppoaite di� 
rection capaoi t7 18 bridged. ae well aa resiat&nceo 'lh• &DlOWl t 

. ot oomi>eneaiing :resi1tance and capacity ah·Ollld be based on lhe 
con4i tiona. that the ciroui t Dlll&t work. under taking into account 
oompen•a'U.ne rea·1atanc• in the selector circui ta ai;id. - in tile 
oa•• ot interoffice trunks not · proTided wUll cu�tt Jack•• . . 
the eapa�it7 ot the ca'ble conductorso The. (J'OR) key ia primari� 
17 lnten484· to il'laa:rt a lu.mpecl resista.n.ce and. oapaoi t7. 1n the 

· 

· tudam.anV.l �iroui t when· te1ting final selectors• when· 1 t is 
operated. · �· oill•r compea.sating resistance keya should be no:rw­
lia.lo·.· 

. ,.- . , . 
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6018 Selector• 

Where "ll" wiring 9114 . appa.ratu1, are specified., repeating · · 

incomblg eelecto·�· mq: be. teatedo ·With (L-J!IL) k•7 operat.i� 
the tnco� ia tested. tor abilit7 ot (L) relq to rel••• 
quiotl7 enouiJl �to a1'oid 9Y eratepp ingo Wl t.h ( LMilL1)) ke7 opu-. 
atet •• 1nc>w0lling 1• teated for abil,it7. ot J relq t·o bold. 
oYer. surpo Whan elther ot these k•79. is operated� 
a.11. eomp.a�atiJJ.g reaiatance . &J14 ca;pac1t7 keJ'ahn.ld.be no� 
ma lo If«. a · add.1 ti on to one ot the abOYe k•78• (l.-JTO) ke7 .. 

. ·. ia operatt4• a aon-.perate teat wil.l H applill to the .r..­
1no•1ns (�)·· rela7• .ai'Ml 'the inco�. aheald net ad• 

Yanoe to-'p�.aition 2 until .(�O) 'ke7 11 r•leaatcl:. · It the 
1ncom.1J>.g:doea a4•anoe 'before {L-110) ke7 r•a�qre. · it· indic'*tea · 
a too we� JLl · relq or el•• �· (�). rela7 with no shunt. 

. . 
6o2 •re...wire Ottioe Seltc1ior•· 

. . . . . 
. (OJ'I) k•7. ad. th• prop� k•7S in .th•�•eoon4� :th1� ron 

•t ..-erical k•1'8 are .opea'h4. 
. 

�· (BrP) te7 m&7 'be:•ra.-te4 '. 
it When "I'" wiring a.ml appa:ratu·e:.1• 11.•ecl. (UYJ lce7 
•Ao11�4 h operatecl it the ot:t�oe ·selector 1 • to ltt 41ncted to 
a teat · . 11.a• ··� •lnr 'b& tte17 o� t.he Up and grou.4 on the· rinco 
OtheniM 1t·&•l4 be left nonaala Compenaating reei�• 
lce7e ar• OIMU'&tecl a1 ·teeoriMcl. in p&ragraJ)l 6e12• . (BC) or 
(OBO') lce7 aecoN.ing •• "V": -.er •• wiring 11 11&7 opar-

. ate4 f'or. b�ah contim117:.teet_a1 .. later· cleacribe4o !he oix­
mi t ta.n.ctiona. &a· 4eecribecl 1n paragraph 6011 unt u · ;po•i tiq 
So Grouml on (C) arc , atepa the ni tch to poli tion 5• Ground 
'\hroueb th• break :cont&Ct ot (SLO) relq steps tile ni tQh to 
position '60 · . �4 cm (CJ arc atepa the •itch to poaition a. 
GroUDd. throual 'break contact •t· (SLO.) rela7· •'-»• 1h• 
•itch to 9o In position I. (O.) ·rela7 o)ezate.a, 111 

�tum ope�Ung. (�) rela7, •t•i-Phlc the •�tch ·to poeiti�n lOo 
. . 

6o22 Ot:tic• Brull a•1eot1oa· . 

. W1• '11• nltoh in po•it1on 10• tll• h.n4aamtal cir.nit 
tor o:tfic• brush ••leotion ie eatabliehed.o 'l'Ai• clraui t i• 
troa batter7 thro\'&Bh ·'the ottice. selector (L) relq., th• tip 
ot (�), Jack• ult•· CO?lut ot (LO) r•la7. ba°' ooniact ot 

ir.1§2a. 
Lpiac~ all pre•lou.1 

'feet ••work• tor Repeatinf inco!U.JJf 

■e:z1"n■ 

6021 s-.rt ot Teet 
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the (Bl l relay it ttR" .. 
·
iring· 1a ·used compensating resists.nee 

ke79 • . (5) arc,- windings ot (OF) and (STP) · relays , break con ... 
tact ot (BO) relay, break contact of (T) relay if "V" wirµig 
ii used back con taet "'!'BL" key if "Y" wiring is used, . compen­

sating relis'tanee keysj baclt ·contact ot (Rl} rela.1, "L-HLD" · 

and "Ir-NO" keys if "R" wiring 1a used, .break eontact_.9f "R" 
ke�·.ma.k• contact Ot (LO) r elay, ring_·ot (TS!) jack to ground 
in. the office circuit. (STP) relq operates but (OF ) relax 
being polarised• does noto (S'l'P) rela7 ope.rated, connect• 
grow:ad 'thrOUSb the contacts ot the operat .. numerical ke7 in 
the aeoond. row, through the win� ot the correeponcling count­
ing relay, . operating ihe counting rel936 Impulse• from. the 
ottic• selector (A) .co..-mtator. short-circui t and release (STP) 
relay, alloWin•. the priae relay corresponding to '\he operated. 

.counting i-elay to operate o ·The operation ot the prime relay 
traneter1 the puleing lead tr• the numerical k:e71 to the n·ut . 

· counting rela70 !he iapulaea from the ottice selector continue 
utJ.l . ( O) . coun Ung. relq op�a t••• l'llen ( STP) relay rel eases · (FO} and (BO) rela79 operateo The operation ot (10) rela7 opena ·. 

"11• hndu.en'tal clrC\11 "• causing the office selector to adT&nc.eo 
!h• operation ot  (FO) relq releases (ST) 8.nd (ST-1)- rela71 and. 
•t•P• "11• ••itch to poeition 111 releasing (C) rela7. in "turn 
releaahl& (SLO) rela7 .&Jt4 the counting relays• · If (STP) key is 
normal• grou.n.4 throU&b the break contact of (SLO) relay :atepa 
'th• �itch- to posi ti.on 120 If ( STP )- key i� operated, .  the 
awitch rlma1n1 in · position ll until (81') ke7 11 operated and 
released.� 'th• operation of (S!') ke7 operating (ST) relq and. 
th• release of (ST) key r•oYing the short cireuit aroun4 (ST-1.) 
rela7• allow·ing 1 t to operate and step the ni tch to position 
12. 

6e23 ·Of-tic• ·Seleot1on 

In position 12 ( c ) relay . opera. tes, in turn op era ting· ( SLO) 
rela7,. etepping ihe nitch to- position 130 W1"11 'Ul• switch in 
poai t-ion lZ� the tund.amental circuit tor ottice group aelection 
is establiahed, ops· rating ( STP) rela70 !'h.la connects ground 
threUlh the contacts ot the operated mmerical ke7 in the ,third 
row to. operate the correepoDding counting rela70 As pulses are 
receiTed, the succesei'f'e counting relays operate� when (:SO) and 
(ro} r·ela7s operate. the tuclamental circuit 11 broken acl'f'anc­

�g the office selector. (ST) and (.ST-1) rela7e,. it _operated, 
are released and the switch ia •te:pped to position 14, rel easiDg 

. (0) rela7• in ta.m releasing. (SLO ) rela7 and · the cowiting. rela7so 

• J , 

2Z 1~9~28i;-----
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?n position· 14, it (S'l'P) lce7 ii normal, ground t;tirough 
the break contact -ot (SLO) rela7,· atepa th* nitch to po•i-· · 

tion 150 · It (S'!'Pllce7 1a operated the· advance out of posi.-
. tiem 14 i a  under control otj ST) key" the same as in poai tion 
- llo Ground through (0 ) ·arc and 1118.lce con tact ot ( OFI') Jc•y . 
step·• the 81'1 tch trCl1l posi Uon-15 t:o pod tion · 17, ancl groun._ 
throllgh the bre&lt contact ot · .(SLO) relay. atepe the nitch· to . 
po81 tion 18., grount throqh .( 0 ) arc et�pping it to· po.siti� 
190- As the e1r1 tch ad•ancea troa position 18. to })Q&itton 19 
the direct grWDd on th• ale••• of -(TS'!')' jack trO. tDJ''aro . 

is replaced by g roun4 through the 45.ohm reaiatance and the 
. w1n41ng ·of (SLV) relay and batte?'J'· thru. the- 1200 Ohm reaiat- ·· .. • 

ance am the win41ne; ·or (SLV) · relate tSLT} r•.l.� •pe:ra.t"e 
trom.the.direct·growicl oil-th• . aleeye in ·ti.le ot�io• circui:t· 

· it the ottice circuit' has JlOt adYancecl' to it•· �lting po81.-· 
tion• or opera tee 1n . seriea with �h� locking 9f - the · ottioe selector (L)· rela7· 1t the ottiee_·selector 11 •m. its 

·talk� ;position. In either caae the ot:tioe selector (L) 
, , · :·i'ela7-holda operated. in a,eries with (SLT)relq to grftl'lt. ill · 

. -,'" .. -· .. teat ci�cui t •hen -· ott1c•·. selector re&ohea 1 
:po8i\1oao · (SLT)·reia� ope�ted, in , 

, . .
. 

�&7.• t�l)·. r•la7 .operattMl'_.lifllts: ·{-i-<) ·ot) lamp .an4 ••t•i>•· . 
· • ·'\he. nit'ch .$�- po•itioa, '20•- U-0 CKJ �.., · niiaiu 1 igb W ua• · . 

· til tll• .o.ttt .. .. j�ir'ca.1" �: coa})lete4 'i-1Ulk .b:untinc and.·&4� .·. · 
. . ' T&nOU :.�. it• ati•· .. :Ia poaiU.,on . 20 ( s L r•l•7 • in 
· ·aer1••.

wi1h · .r•si•tan�• .. i•: irid.ged. aero•• the 
. 

• , : :ti»,ca.ii4: ·�-· .: . . 
', . , 

• 

. ... . 
• : i .� . ·-� • 

Th• ts) reia1< ie :polariae4· :so tiia't it ·all0'1.14 operat .• it -. 
the o.ttict test lin• •»Dli•- batte17' on. th• �i» an4 grOQJMl 
cm · �· ringo SiDc• :'*• ·ba�t�r7 is .·1n 'Mrl'a.pt91�· 'th• .· { Sl rela7 

· . . .tlaahing JJ.:..O OIC)�.'1•a• .a •le-· 
nal : . ._t. tll•- · aeleotioiJ.9 · 11.aTe. bten JU4•o: .· .•·· - · . . ·� ' . . . . :

. 
. . ' 

. . . . . . . . . . . . .. . . . . ; . . . 
. : 

. 
\ ·: · . . ·:·· .· 

. Th• t-·�·):.rei..1'.:·1�: :E•7: :aoraal . 
it uOuJ4··,ope.rate· 1:r th•.�ttic• teat -11U' .. batter7 : , 

Oll the �tng a.n4'. BrOUllf.. OB ·'1l• ti,Po. I:t i• OPera'•-, . 

lepiacing all prevlou 

Ottice OX Signal 

talkac.po 
... the eGQmn.t~ 

• 

llloul4 operate~ rel .... •• 
-p~per , 

.. 

ta t&lkins 
tum operaie• (Sll-1) re-

polariaect .•o iha't •1:t,h (Jiff) 
• nppli 

(RIY) key 
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and th e  test l ine suppliee '1>atte17 on th e  tip and grou.nd on the 
ring• ( S )  relay should also opera te6 · In either case,  the op era­
tion and release ot ( S )  relay under control of the test l ine in­
ter-ru.p·ter should cauee ( 'I...O OK) la.aw to ' flash as a si gnal that 
the proper selections have been madeo 

6025 Office Sel ector Overflow 

If during tl'Wlk huntiDB, all the tr\Ulks are bu.s71 the oftic e 
selector goes to . OTerfl owo As the �ffice sel ector advances it 
connects ba:tteey to the ring and ground to ihe tipo 

"V" 

(S ) . relay w ill not op erate ami ( I-0 OJC) lamp remains l ighted 
in poaition 20 until disconnectiono · · · 

"W" 

WhG (BEV) ke7 i s  normal
. (S) relay �ill operate and ( I-0 OK) 

.lamp will not be Upted• When (DV )  ke7 i •  operated (S ) rela7 
will no t operate am ( I  O OK) lamp will remaixi liitlted in posi­
t1o� ·29 until disconnection. 

-6.26 Office Selector Bruh ConUnui Teet 

· "V" . 

When . it 1 1  desired to teat · the conU.nuit7 of bru.ahes not 
haTing aoceaa to the reSRlar teat lines• the (:SC)  ltey i s  oper­
ated, operating ( :BC J relay and · the · office sel ector ia directed 
to an incoming •elector, or in banka where :there are no . incom­
ing selectors., to an BeCoio o r- ·operato r ' • trunk. �e offi ce 
aele.cto r adTances :to 1 ts talking po sitiono '.lhe teat 'circuit 
adYancH to po sition 20. ( OS )  nla7 briclged acro sa 'the tip and 
ring operate• tr• the batter7 � the winding of the .( L) . 
rela7 and ground fr• the incoming selector or operator 's trunk 

· circuit• or  fr• the batte17 through 'the winding of ( A )  rela7 
and grcnmd. in the LO� Io trank' circuit. (OS )  relay operated in 
tum operate• .  ( OS-1 ) rela7, which l ock• under ' control of ( OW )  

and (DISC ) ke7s• li·pta (:ao..mc} lam», &lM1 operates (DISC ) rew 
la70 (J>ISCt . relq · oi> erated• atep a the nitch . "o normal • "­
l easing the office selector circuit, allowing i t  to re�t�re to · 
normal- releasing- (LO ). rel&7 ·and · ext1ngg.hh1ng �e (!Sf) l.ampo 

Wiring 
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,. .. · ; . -' . • -

_;� . ; : 

• <" •  )' " 
-.The mcomlng: ••lacto,. ' (L) rela7 -does n.Ot operate a.a ihe re-

. .  siriance ot: "the wlndi1ig of { CS )  relay is too hisho . The RetC•I; ' " 
. . · ( .l ). relay fU:y- ()perate ba:i a• the t-eet : cireui t ;immecUately ad .. 

. ". · . . : . va:n.pea� - �he _ opera Uoa · ·ot_ (A) , rela.7. W:1ll on.17. be momen'ta.?7• . .. . ' 

\ . . ... 

. 
. � ., . · : ,. . 

' . 
.•· 

, . . 
. ·. : ',, ' ·�. . . . .•· 

. 
. . . . 

. 
•· . 

, 
.
. 

. 
· 

•. , •..• . •• ••. 
<_ · ', aco•••: tbi .

.

. :· 1�-.,,,: · fO� ) · k;t . 1• op119&t�, 
_,:· . · �tt�:��.'- -�1reoted. . �o· . · 

-�···, _ .,re 'no incoatng 
or. '••�••tq·r,•;� · •�• . · µ-ter · tin41na an ._ . 

· . - . . . · id.�e oftfQ"·>••1•1o� -a&•�c•�·, �to· i�e . talking i>o•i-
- � t ione , :"'f1'•'.teat ctro111·t.- to_ .'poei'tioa 20. · JOBC ) rela7 · 

:r��=/�'!:�:1r!!: 
_ 

. · 
- ��i· •��eo"��J-" trek :citcUit, - or . 
-::rro, r'." lte.iter1 ·0Jt. th,e:: · 11i> . -�•: ·ih• 1rll\4mg· ·of '. (A l rela7 and grallnd 
'On. �e _.. - {OBOl relq e»perat.d oper-

. -: . : ates 11D4.e� -oo�trol o{ (DISC f ke7 .• lip�•: 
· · 

(:BO-oIC) lamp- rela.7. (DISC ) . . r.�l.aj' oper•ted . · 
· •'•P• the . .. 1!dl . :,..._:·.:��·· (�•l•••bc iib• ·. ott1qe:-:� 1•lector ci� 
cuit, .· rea:tor• to. noJ,'llil,.· · r•l•eing (LO ) . rela7 
and :.-If ·th• . oltice was 

. - tlireetecl ' the ·· (L)· nl&7 · in the · inco__. 
:f.ilg selector ab.•l.ct on &ccou..t of "1le high reaiatw 
ance· ot . the · 111.CoaiDg eireui t aou.14 not aoYe 
ott no�1 •. , I( th•· •ttlee- 1e:ltc"o� - ••• cl1�ec�ecl to · an 11.c.I• 
.trUk, the · (A_) ;rela7 ma7 op.erate lipiing * d.11pla7 lamp · 
when· ( OJO ) relai ia· briqe4 •�ro•• . the "ip ·�·• � bu. t aa . · 
(OBC ) rela.7 is: �el4 brid.ged 01117 

· 

aouniaril7 {A ) re,la7 will . 
. be imme41atel.7 _released.• _ ext�iehlng lampi · (BC•OIC) 

· · · leap ligb. ting checlt1 the continuity ot �· tip and brush••·• . 
It .all tnnka :1n the groa:p llelected are ks7 the Office .cir­
cui t will· acbance to 1 ta oYertlow posi tioa and. connect batter7 , . 
to th·e ring a.ml growM1 to the tip. · All the (:OBC ) rela.7 i • polar- · 

1ae4 tt should not opwate uncler .tlli s cond.1 t ion. · Other condi• 
tiona ·which will preTent the { O!C ) . rela7 trom opera ting are 
open tip · or ring; croa aecl tip and rf.DB, grounded tip and r� 
Yerettdo Umler arq ot th ••: condit ion• where ( OBO l rela7 doee . 
not operate (Bl) ni \ca ahOUld. r.m..1n in po81�·1on 2.0 - -�- there 
ahoa.ld be no .·laaQ 1.n4.1oat1on · 

... 

Papa, --
.Tune 2!, 1928• 
lepl&.clng all preYious 

.r 

"W" Wirf.Ilg 
. ' , . • . . : . ; 

Wilen it 1• ·dnirecl. to -.t the c,nUD11.U7 ot brulh• not 
h&Tlng to the .P&dar • 
opvatine fJC)'relaJt,~- -• 88lNt0r 18 
·an Sao-1ilg •el•ctor;· or la ~ where 

•• ••leoto~,- to an B.0.1 • 
trulc·ta• 

at•anoe• 
bridce4 &croa• •• tip &Ill ring 
tip 1ihl'll the willd.inc ot ~-•· (L) 
tro~ the / or e,erator•• 

rill8 1n R•O•I• ol:rcntl'\. 
(AV) relq Jrhich l~.• 

• &D4.. opel'ate■ (DISC) 
• 

allowing it to 
e:1tUD&Uillltni ·ta41. tnt )' laapo 

to an inaoai.Jag ••leotor 
aot o~r•t• 

briqe, ·ant· the 

aeleotor 

'F 

the 411pla7 
• ring 

. --

... 
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Removing the' plug tr• th.e tea\ jack allows the office ci� 
cui t to advanoe to .no:mal ' an4  releaeea ( ar,y:.) relay 1n tu rn  :re--

. leas ing fSLwl ) relay, e:z:tingaiahing ( I� OK) lamp and operating 
(DIOO ) rela7 proT 14d the nl.t.ch 1e in poei i ion 200 (DISC ) .  rew 
la7 loclte through (2 ) arc, releasing { ST) and. ( S!-1 } rela.7 if 
operated, and etepi tll• switch. on reaching no�l 
(DISC ) 8.nd (LO )  relqa releaae ant tll• (TSTJ lamp i s  •z:tingg.ish­
ed.o When 1 t. 11· not 4es1red. . to reuve the plug frQa ·the test Jack, 
di aconneet ion 1 1 aoc•pliihe4 ·'b7 operating (DIOO ) k•7• thi oper'91 
atee (J)ISC ) rela.7, wh ieh lock• and. . atep e the switch to normal ·a• 
aboTe 4eacr1Md.o .�• ad.Talloe •t ·ta• nitch removes grow:ul from 
the •l•••• of lhe - Jaok, · allowing · tb.• gffice selector to 
restore to no�o After bru.ah con-t1mdt7 teat 1 t is necesa i-7 
�o operate (DISC ) ke7 to restore 'the teet ciroui °'· :to 11orm.l , aa 
(OS-1 ) or (AV)  rela7 is looke4 ud.er ,oontnl ot (DISC ) k•T• 

6oS . Selectera 

6011 start . of '!'est 

:reur muaerioal lce19, ••• · ID each row• corr�aJonUng to the 
Jmll'•r of a te1'\ line are o,eratd.e ( STP ) ke7 i •  operated. i t  
i t  :la  desired to  central tb.• •ariou1 1te; 1  of th.ct te•t• Coapen­
eatlng r••1•"ance lte19 are eperate4 as 4eaeribed. ill paragraph 
60120 ( I»C )  ke¥ 1 1  opera� wh·en •" wiring 11 u sed it it i 
4.ee1"4 to make an incoming )ruh conii.Di t,. ·test ·em a b rush 

. not haYing acceae to a ti;nal lllll:tipl e  tea" lineo 1he follow­
ing kqa are · opera"et ·depeulng on the tn• of incoaing •elec­
tor to · be 'Me·ted.:i•· 

· · local 111.coab.g eelector1 and. 'three-wire toll lc:e7 
· . · ;�ica,or in••ld.D.C .�electors, :(HI) k•7c. · . 

, .,. ... tr. 1ntere)ff1 o• · q4 ' aedhanical tari4em incoaing ••lee­
. · . t•r•:• · ('2w1· ) · :k•J� · · 

. · !two-wire toll ke7 t�c.,tor · inoo•in.g ••l•ctor�1.· (2  WI) k•7• 
Aleo · Opera'9·. · (DYl ke7 1� t'1• ino•ing .. i •  ari-angefl to n.ppl7 
ba.tt•r¥ _ On th• Up �and gnaDd. on the ring _ la closureo 

. 
· !w�1N r1n"8roti'10. ke7 �1oa1ior ino•illg ••lectora 

(2ICI ) ke70 

,, 

1§21. 
Replac&g all pre•ioue 

•connec1iion 

• 
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. ·  : · .
· · '•l��ia, ;1.ncomia:g· l•e'o,...-·. {L-DL f . or - tWL!l ) · -�•Yf.I·, · . 

-.110 . ( �Ol it�·�••ii-edo :· . .  _:B>.eae k•7.i appear. onl7 · in , .. ciio�i\1: . " 
�" w�rtn.g :.and. ··apparall11 o r.r,��ot1on ot · 

... _ . . the•• · ·iL: eJ-1.; ······ parae-r&ph ·6.413 0  ' Also. op.etate . �·· ••• . ola••·: . 
: . ke7· aa_. to� . ·th9 .. C�J'r•aponding non-repeat blg · incoia1J1BI> . . . · 

. _ . . · · · · . wh• · � ·eating twowwtre. -or tl>.r•e-wire · toll k•7 indicator · _ . �- .1ncoa1�i4r.-ael•ctora ( + ) · Jack 1s patched to  the ringiD.g . 
· Jack : in· th� 

. . Jac]c box-at , the _ selector frame o . . .  : ·.- . · · · . · · 
• ' - -.. ,· �- j,, ;. . • • • • • ' ' 

� • • I • • \ 

\ ·· . . . ·:· · -· 'lb/· ���\ circaii� fuctiom_ a• : 
de1oribed .

. :� ·. - . . . 
: �·��4- :P.••-ition · 3c 

· 
IJt: . poe i·tion Z, ( O ). ,e1a.7 .. operatH . from'' . . .-; . 

. 
..<,  .' : · 

. . · thr0ugb ( < H  arc , - .ihr� . the breu· �ontact ot ( OFF ) ; · : _, .. : · .· .
· ·· . .  

. � . '.lhia ·operatea ( SLO) rela7, atepphlg .. : lh• · awiiOh ·· · : . 

. · . 4o . 
. . .  · · · · '. > · 

lf.Z2 )i.v..h aeleo�i.on , , 

, 

. _ .,_: ·' 

.
. : • th•. hndaaental circuit t�r'_ih�;.i� b�.) . 

, ,· . ._ '. aelec'tta 11 ·ea:tabli lhedo · . , · · -. · · . 

· 

. . . ·.� ;' ·; ,  . .. . . ,\ ' ... , . ·:' -·. 
. � � · · . .. . 

. 
. . . . . . .' · : "S" · 

. .· . . · .. : _  

, ·  ·, ·· - ... ; ..: 

. · 
· . . 

:·:_ 

., 

- · . : iih11 ·Ciroui i - -1• troa batte� thru. the inoolt.iq a elector .-, . 

· ' .- ,. .-_. - i  . · . ·• __ "_.lL)  ·relq, "4• ·tip ot . ( .!rft )  jackp aake contact 'ot · (..I,O t · :relq� 
_ . :  " · ' . '. :  . .  · - - .eoa.peaa&Un·g rea1,1�c.• {E ) arc. l>reak contae.t of . (RJ · · 
·» · · 

. 
· '.·�· " :' .: ui4 ( OJ'l ) k•7• g wind.inc•: ); and. · ( S!Pl r•�7• ; .Dr8ak .. :· con• . ,, 

_ 
. .

. . . _ .
. tact Of

. (JOf relq • break oonU.ct of ( T ) reb.7 wliere : "V" . ·w 1r:- . 
· � '  

·
tng, .1• · u.ae4, _ cqlapwatiDC re•i•ta.nce k•i• , break · coAtac,. ot· 

_: .Cn J · .ct7,,- Mk•: ·co�tact · of {M>)  i:ela7, ring ot ( 'rS'!) Jack: te · · 

· · P'9� · 111:. �• izlooming 'circuit o · · 
· · · 

--�·. � 
.
.. •' ., � : . : .. : ..... 

. ' • t' � : � 
• .,. • � '•1 ) 

. �· :. i �. . ' 
· . . 

'; . . ... .  _ 
• h - • •·. ·: · 

., .. . ... . . ' • . . ; : . "t 
. . . 

'. �:·, 

. .  : . .. .
.

. · - . 'lhil c.ircUit 11 ·,from ba't't•r7 thn the .. incoming aelec'$or ·
. 

· (.i, J  . reia.7, tht tip.· ot taat �.ck, aate �on.ta.ct · ot Ui9 l :;r�a7" . · 
· .:_con�acta . {JlI)  reia7, th .. · repea t1:D4J inc� ( L )  reJa7 r:e- , · ·: .: 

lb.•• . .. teet . netWo* it . (L-BIL )  k•7 · 1a · oi>erat·•· 'thm, oola.J>a•&;..; · . 
· �••1•tane• ·k•7• hrlliah .ahoUl.4 all. ·be normal it · (-�BEL l : . . 

· or are opera'\ed. } ,  . (E) '�rc, _ br�ak cemtacta ot . . ·· . . , 
·. -(ff.) · . u4 - (on ) k•J'• 0- . wincUJIC• 'ot· . ( OJ' ) · an4 ( S'!P l ·relay•, 'breu 

. oontaot of (!O ) ;rela7, · re•i•tanc• kq• (which · . 
ehoul:4 . a�l · be normal it (L-.l or� (l.-BU)) ke71 are operated. } ,  

. . . ;  

. · ... 

• • J ' 

. l 

equlppt4 wUla ,, 

.. 

.pnm 
aa4~•(ff) kt7■o 
w .po•1Uoa 

InCOf1H. 
la pod:Uon 

•• 1'1r1Df 
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con·11aota (BI ) rel&7, oontaota ( L-BLD} ke7, thn. repeatiq in.­
coming · {L) rela.r holcl teat network 1t (L-HLD) ke7 1• OJ>erated.t 
tilru. re.J•:U.ng ino••in« (J,)  rela7 aon-eperaie test res.1·8tancea 
it ( M-110 )  ke7 18 operaiM1 coniacta ot (I,MHO )  ke7 it ( L-:10 ) i:e7 
ia nor11&l• break oo�:\aci (D)  ke7, make oontac" ot (LO) rela7, 
ring ot ('!ft} Jack to grou4 in th• ill.coaing circui io 

•" or ws" 

( S!P )  r.elq opera tea ,  bui ( OB )  · rela7, 'being poluiaed, do• · · -
noto (STP) rela7 opera._ed,. coDD.ecta grov.nd through. contact• ot 
the opera"ed. numerical key 1n the tirat �ow, ihrough the win.4-
1.na ot ill• corresponding colUlting rela7• operating the count- · 
1ng rel&l'o Iapqlsea from the inOoaing •elector (.l ) OODIJl\11ator, 
ahori-eiro•U and. rel ea•• ( S'.rP) rela7• allowing the prime i-elay 
correapon41ng to the operated. countiDc rela7 to . operate. The 

· opera ti� of the prime relq tranatera the pul11llg lea.cl tro� 
the maaerioal ke79 to tile next coun"iag rela70 �. im;pQ.11e1 
ti-• ·the lnooaiD&' selector circui t conUml• 1lllt il (0) oouU.nc 
re1&7 operat••• When (SH) rela7 releaae1 (BO )  and. ( PO )  rela7a 
op�•o 'fh• operaUon ot (BO ) rel&7 opma ib.• ta.DUmcial cir­
CW.t� ca.uamg 1b.e inooaiq 1eleotor ci rcuit "• a41'aaceo !he 
operation ot ( 10 )  rela7 relea••• (S'! ) and ( 91'-1 )  rela19 &Del 
1iepa '\he .. itch to . position 51 releaaiag (C ) rela7, in turn re­
leaainc (·SL<)') relq and. '11• coun11ng relat•• It ( m'P )  k•¥ i a  . 
aonaal gr0\Ul4 ihroue,ft the 'break coaU.ot ·ot (SLOj rela7 •'ep.1 · 

"1le ni tch to pos ition a. · It (S'i'P ) ke7 i• operatH._, the awl tch 
remaine in. po1Uion ·5, until (S!)  1te7 i• OJ•rated. and. .releaHd.o 
!he ope ration et (S'! )  k:e7 - oper&1rln« ( S�(I) re�&J" a.id the rel ••• 
ot (ST )  ke7 remod.ng tile ahori circui t arollnCl ( S!�l ) rela7 pei-­
aitting it to operate and step the •itch to

. 
po aitiOn 60 

6013 �elect ion 

In s>osition 6, ( C J · relay operates, 1n tu.rn oper&ting ( SLO) 
relq• stepping the nitch to poeition '• With tile switch in 
posit ion 1. the tandaautal circui t for incoming gro11p selec­
tio11 ia eata.ili e•d• operatf..ng ( STP )· r•l&7ct !hi a conneota 
groud. thr� ih• con•ota ot the oi>erated. nwaerioal ke7a · in  
tb.e tira.t aD4 second. row1 'to eperate th• counting relq corre-

. apondin& to the l?'O\\.P to be aelec:tedo A.a pul aea a.re received · 
. .  th• sucoe&aiTe counti•g relqa opera't•• when (BO )  and (FO ) re­

lqa op.era'te� 'the tam.a.mental circui't 1 •  broken &d.YanciDg , "the · 
incoaiq aelectoro ( SfJ.' )  · a.n4 ( st-1 ) rela,a it operated are 
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rel eaaed, and th• switch i• stepp ed. to _ po sition •• ·rel••iDc 
( 0 )  rela7 tiL 'W.rn releasing (SLO)  rela7 and. .tb.e �ounti.ng r•• 
lapo It (S'l'P )  Jce7 ie norw.l• grOlUJ4 th.rough the break oon­
iao' ot (.SI.O) relaT atep a the switch to position 9o If ( $'l'P }  
k•7 1a operated, the_ a4T&nce ot 1h• nitch out of po ai•ion 8 
1a 11114-r control of ( 8'1' )  lce7 ta• .... as 1a _po 11 tioa 60 

-- 6.M Seleotion1 

In poei�ion 9• ( C )  rela7 operates, 1n turn operating ( SLO } 
relq, stepping the ni tch to poai ti on 10. With ill• nl toh in 
poe1t1on 10• th• flUlll.aaental circuit tor final 'ra.ah •election 

. 1• e1tailiahedo Seleotion1 are aade ill a ll&Dller eild.lar to in­
coatna 1eleot1ou . after final )l'U)l ••l•c�tion (JO ) and. (JO) 

. rela.71 operate., releasing .( ST )  u4 ( ft-1 ) rei..7� , if operated., 
aid stepping 1ihe •itch to polit ion . ll _, rel••inc (C)  rela7• 
1a turn releasing ( SLO )  rela7. an4 th• counting rela.790 'lh• 
n1tcb al•ao•1 ' to .Jolitioa 12· fr• the grAncl . throup •• -
)reak cn-.Ot et ( SLO )  rela.7 er 1Uld.er control ot t ar )  ke70 (C ) 
rela7 open.tee ta "'1rn operating ' ( SLO )  rela7 atepplllg iti.e ni tch 
to ·poslUta llo final 'Mu •election take• plao• in ;po1ition 
lZe On OOIQtletia. ( JO )  and ( JO )  rela71 operate, :releaainB ( S!J 
an4 ( S!'-1 )  rel&J'81 it operat8d., · and atep;ping ·th• awitcll to posi• 
tia 1,, releaeing (0 ) rela7, 1il tum releae.in.g ( SLO )rela7 and. 
•• ooa.nUnr relqao Th• Ritch a4-Yaao•• io poaitlon 15 troa 
t.k• g.rouad illrougb th• break contact ot ( SLO )  nlq or under 
control of ( S'! ) .  kqo ( 0 )  i'elq operates, in tarn operating 
( SLO } . nla7, st•i>PiBc the nitch .to poai·tion 160 Final ·uniia --
1eleotion take• pl.Ce in )to11t.ion 16, on complet ion ( JO )  and 
(:JO) rela71 OP••�• l'el�ing (Sf) and (S!-1 ) rela7a, if _oper­
aW, all4 eteppmc Uae· nitca to poaitien 17• . releasing (C) re­
b.T, 1n am r•leuille · ( SLO ) ·re1a7 and the counting rela71 o 
GrOW14 throqb ihe brealt Qont&ot ot ( $LO ) rela7 stepa the nitcll 
to poaUialll 18• In Jolit ion 18, ( C ) relq operates , 1a turn 
operaUnc (SLO) rela7. 

6el5 BeYerae 

In JOii ti• 18 attei- *h• lnooaing Hleotor la&• ad1'anced• 
1 t comeot• ba tte17 through the w1nd1nc of 1 ta ( L)  relq to . 
1ih• riq of . ._, teat Jack a.n4 greun.4 to the :ti»• · ( S'!P} and. 
(ar) rel&7• in t.he  tand.aa•"al circuit opera"•o ( OJlJ - relq 

· look• an4 opera�• (or-1 )  rela7• ligbtinc (01 )  lamJ, . operating 
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( o )  coan"lng r•l•7 • an4 . cloelng the ciroa.1 t · to « JO )  and. ( JO )  
rela,. which r-in unoperattcl util th• inooaing eelector ad• 
Ya.no•• rel••ing ( STP)  relq• reaoYi.nc the short ciroa.1 t a.rou.4 

·
. ••• (10 ) relq operated., . at•» • the n1.tch to po ei.tioa lt, 
extinpbhin.g ( OF)  lamp,. and. releaaing ( C ) rela71 in tarn re-­
l ea1 1ng ( SLO ) ,  ( o ). {BO ) ' and (PO)  rel&7•• 

&.sa . · ( SLY )  

A. !hr.-...wire 
A.a th e  n1 tcb st.ep 1 tr• poai ti on 18 to 1oai tion 19 , ih• 

di rect grOWld .on the aleeTe o� ('!S'l' )  J.•ot trom (4) arc 1 1  re­
placed. b7 cran4 :throusn . t)>.• .fr6 oba rea.i etanoe · an4 the win4ing · 

ot (SLV ) rela7 and. 'batt er7 thra. the 1200 ohll reafatance an.cl 'the 
wind.i.Jig ot ( SLT )  rela70 ' ' (SLV )  rela7 will operate tram the di­
reot grnn4 on the · eleeve ot 1ih• 1nco111n1' oiroW. to · 'lhen the in• · 
c•ing selector ('L ) rela7 operates, the incoaing •electo r  ad.• 

· 

Yanc.e a ,  remoying the 41rect groalld fr• the aleeYe &114 (L) re­
la7 l ock• oYer th• elHYe b;l · series with . ( SLY ) rela7 to gr8U4 
1n the tesi c ircuit•. ( SLV ) :rela7 operated. in "1.m opera.tea 
(,SL-1 ) . r•la.70 ( SL-1 ) rela.7 operated, lialli• · ( I-0 OX) lamp ant 
step a the ni tell to .P0•1tion · 200 

Bo 'l'n-Wire 

In position ltl . Pcnmd trom (2 ) . arc. throu,ji th• make OOQI* 
. 

ta.et ot (lt4I) k97, throqb. {• )  arc operate• (SLY}  rel&l" ill 
"turn operating { SL-1 )  rela70 ( SL-1 )  r,iela7 •»eratecl, 11Qbt• 
. ( I--0 Olt ) . l&Q· and. a tepa the 0 awitch . to position �o 

. . . 
6987 !J'Qllk OaKo l'laall J>iaconneet 

. . Bl••• 
. 
tb.otion• are 80 clitterent tor each Vi>• ot inoo� 

·lug selector circui t tha. i the7 are described. individually in 
the tollewin&' paragraph•• . 

· · 

608?1 Thre...,,in Looal "T" ·wiring, 
G.roa.nd through the JUJc e  con'tact ot ( I-WI) ·i:e7 atepa 

•• ni 'tch .  tr• 'polition 20 to position 2lo · . In poai• 
tion ·21. ('! )  nla7 operate� f'roa ground .on (C l  arco ( S )  
rela7 1A aerie• wUh the coQeuattnc reei aiance 1 1  
:brid.pcl aoroa·a \he °'iP all4 riJa«o . •" wirinas (S }  rel&7 

• 

• 
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in 1erie1 with compensating reei ata.nce i s  oridged. across 
· the tip and ring in paai Uon 200 In ei th•r caee 'tih e  in­

coming (L )  rela7 will operate and it will advanc e to it• 
_ ringlng. po aitions. (S ) rela7, does not operate at this 
t:lae aa i ta c1rcu1 t 11 OJ>eno Th• line to whi dl the tinal 
•elector ·ehould connect 11 arrancect to teat automaticall7 
the ringing• tripp inc  an4 supeni aion ot the incoming cir­
ctd te B7 operating ( TEL )  ke7, th• teeter oan listen to 
the ringing illd.uctiono ( I-o �) laap r._ina liitlted. un• 
til the ringing 11 tripptdo Wilen ih• ringln& 1• tripped 
the incoming selector adyance1 to it• talking poa ition. 
All in ienu_pter 1n the teat line cauaea th• line sup er­
•i.or7 relay 1.11 the 1ncoiling aaleo1qr circui t to fl&ah, 
openinc and cl 01ing the ground to 1ih• trunk• tlaahiDB 
( S ) relq in the "8at · cirouit. ·U-0 OK) lamp , wliioh 
li8hte4 on "1l •  operation Of ( SL•J;.) rela7, tlaah es. a.a 
the operat ion of { S ) rela7 extinpi ahea i to 

· 

Relloving the plug traa the teat Jack allow1 the in­
coming selector to reetore to normal and releases ( SLV ) 
rela7 in turn releasing ( S}.-1 ) rela7, extingu.ilhing 

. ( I•O CK} lup am operating (DISC ) rela7 -proYid.ed. t.h• 
nitch 1• in position 20 or 2lo (DISC ) rela.7 locks 
th·rough {J ) arc, and. step a the switch to normalo (T) 
rela7 ( operated where "V" wiring �· u ecl )  releases . on 
l ea:v-ing podtion 2 l. 04� reach1ng .normal (DISC ) •  ( LO ) •  
( o:r ) . &n4 ( or-1 J relqa release and ( TS! )  laap 1 •  e.x­
Unau.ishedo· When it 1• no t desired. to reJIOYe the plug . 
trom the teat Jack• 41acouect ion i a  aocompl1ahe4 b7 · 

opt1rat:lng (DISc ) ke70 ibis opera tee {DISC ) rela7• 
wht6h· lock• all4 step s the nitch normal u abo'Ye 
4escribedo The advance of tlle nitch remoyea grGWlCl 
f'roa the sleeve ot the teat jack:• all owing tile inco .... 
ing aelector under test to res tore to normal o . 

60872 !so-Wire Interottice ' and Mechanical Tandem 
. 

Growicl through the make cGD'tact of ( 2  WI) ke7 step s 
the ni tch trom. posit io:u. 20 to position 2lo In poaition 
21, ( T) relq operate1 tran ground. on ( C-) aroo "W" w1r­

in8a 'lb• nitch remala• in position. 20e With either 
wirin.B the (S ) rela.7 in aeries with the ccapenaating re­
aisiance 11 bridged acroaa the tip an4 . r1Dce fhi• 
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operaiee 'the '\rank n.penieor.r relq 1A the inc-.iDg ae­
_leotorit ad•ane bg it to 1ta ringing po aitioa•• The 41-

. . reotion �t th• c:u.rrent ia suca aa aot to operate . ( S )  n­
la7 which ia polariaed... aD4 ( I-:0 OX:) l&IQ remain• liib 1;t.. 
eel u.tll · -· rinc:Lng b trippe4o �. line to whi ch  �· 
tlnal ••lee-tor ib.oald connect 11 arranged. to teat auto-
maticall7 the rinpng• tripping and. n.pen1810J1 ot ihe 
incoming circuit. · B7 · opera tine (!'BL J ke7 'the teeter. 
ca.n l i nen to · the rinBing induotiO!lo When tile ringina 

. la tripp ed., ihe incoainB selector a4Tanoea to 1ta· tait­
ing po sitiono .ui interra.pt4ir 1n tilt teet · 11ne circait 
ca.u1e1 the line · n.p•r�1aoz7 rela7 ·1B the inooaina 01,_ 
ca.it to · rlallh t 1n tu m  operatinB -4 releasb.c a . r  ... 
•eraiag rela7, wllicb. rneraea the clb•ection of the our-­
r•nt. throqb. ( S) rela.7 a · the teai cirouit, pumi �inc 
i t  to operateo. (S ) rela7 ·will . thue tla1h in U11e wi� 

i · the interru.p'9r in the teat lineo ( I•O OK) 1-Pt wlaicll 
lighted. on �. operat ion of (SL-1 )  rel&7• tlaaha , a.a · 

the operation of ( S )  rela.7 ez:tinf!lli lhee iio �. •J•n .. 
t1on. ot (DISC ) ke7 0]8 :ratea (DISC ) relq., which look• 

. throqh . ( B ) arc and. •"•P• the ni 'tch "• normal. (! J 
rela7 (operated. wh ere . "'I" wiring 11 11.Hcl) rel ••• on 
lea•ine posit icm 2lo A• A tile 1w11ch l •••• the aper­
Yia.017 teei poettio.n, the bridge acro H the tip anA. 
rinc .1• opened.• rele&�ing the incoming truni: at.JtniMr7 
rela7, caueiq- the incoaiAg selector to res tore t• nor­
ulo · Oil reaching th• nermal poa11ioa (iLV )  8DCl (A-1 )  · · 
relap releu e extinpi lhinB· ( I-O <It )  i-.. · (I.0 )1 (ar ) 
Nl4 ( 01-1 ) rel.&71 release,  ant lamp la �lqai&M 
alMl, . "prOYiUI (l>ISC) "k•J 18 nomal . (l>ISJ ) relq nl•�e·· 
Remniag ihe pl-q tr• tile Jack. wi 1hou t o;pvating (DISC J 
k•7•· rea1erea the incoaing selecto r  to normal• 11&1 it l• 
aece11ar7 to op·•ate . (J)lBC l. lt•T to rea tore tile te.t 11r-
cna.i1 to normal. · 

1�171 . .  !!\"..Win !ell Ind:feator "f• wl�bca 

Graul • the •k• contact of . f l  YI } car· a·t•P• tlt.e 
nitch tr• poaiUon 20 ti positioil Uo Ia pealtl• 21 
( ! )  rela7 operate• f'r• grnnd cm (0 ) arco ... •lrbca 
91• n1 tch r_..lu ._ 1n _ Jo 1it ioa 200 · With · •1•• wtrbc. · 
the incoaing ad.•anc•• te i t• tnnt. clon." pedU• all4 
i ta  (Ll  rela7 w·lll operate tr• grnn4- on ·tU · aleen 

I! 

• 

• 

.. .. 

j 

.. 
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adYat.ncing it to 1 t1 ringing a.ncl talking po ei tione 
Bat'ter7 and· ground tbroup �· incoming repeat coil 
are c.onnectect to �- trulc operating ( S ) relq in 
the- teat_ circa.1 t which ia bridged acros1 '\he tip 
and. rlng in ••J>i•• wltll the compensating ree1 1tanceso 
Th• opera1i 1on o t  (8)  nlq exUngui ahea ( I-0 · Olt) lamp, 
indJ.ca ting ·that the lnooaing circui � 11 ready tor \ 
ringinco fh• ••t•r optratee ( + KI ) ke7, diaconnect- · . 

inc ( S J rela7 f1'9 tb.8 trut ari4 connecting ringing 
· 

°'1rren.t to the ·bunk• (S } rela7 releaae1 when the · 

k:e7 1 •  operated, liabtiag ( l--0 OIC) lampo · 'lhe rins-
ing cuITent OJ11rate1 ·a rin.g _ .up rela7 h.1 the incoaing 
selector· c1rc1l1t• 1t�"1ng the ringing, whidl contin-
11•• autoaatloa.117• •• the ( t  KI ) ke7 11 relea1ed 
( S ) rela7 noperat•a• ·•xtinp.i8h� ( I•O OIC) lampo 
!he liA• w alu tli.e tlu.l 1elector . 1hnld connect 

- 1• arrange4 to wt a'Maaticall7 th• ringing, trip• 
Jinc am n,.ni•i• ot �e, incoaing · oircui to B7 
OJ>eratlq (BL ) kq .the teeter · can li 1ten 'to the 
rins:tn. W•otlan. ( 1-0 CK) lamp rema.ina e:dingu.iahed 
utU 11l• . 1• . tripped.o When the ringing ia 
tripped.• a.a U.terrQter in 'th• '••t line oircui t ca11ae1 
the line apeniaor7 rela7 ln the incoming aelecto r 
olrcui t to tl•lll• Thia in ttarn oauaes the operation 
aa4 r•l•M ot a relq in th e  inooaing oircui t whi ch ,  · 

)7 lt• eperatt.oa. dlacoimects the bat'ter7 and grOtlnd. 
tr• tlle tl'Uk oaua ing ( S )  rela7 in the teat circui t 
to tlao, bl tum tlaahing, the ( I-0 OJ[) lampo BemoY ... 

. ing 'the Jal"C frcn 'the teat Jack allon the incolling 
••lec"or . � reatore to normal and releases { SLV } rela7 
la tan- nleaeiag (SL-1 ) rela7, extinpiahing (I...O Qi) 
laat aal operatiag ( DISC ) rela7 proYid.ed the switch 1a· 
iii po1Ulon 20 or 21 0 (:DISC ) :relq lo ck• through ( B} 
arc an4 •tep• the ni tch to .no ma.lo · (T l  rela7 ( oper• 
· a'tecl whtn "V" wiring ii used ) rel ease• on leaYiD& 

p01ltioa 210 ., On1 reaching normal (DISC ) ,  ( LO )• ( OJ' }  . .  
a;jul IOF-1 ) relays releaae and ( TS' ) lamp i s. extingui lh• . : . 
Mo When it 1a not. dedr.O. to 1'9SOY8 the plug tr.om. . . th.• 
.teat Jack, di1oonneot1on i•  a.ccoapllah ed. bJ' . ope.rating · 

(DI� ) ke7, thi• op.era tee (DISC ) relay, ··which locka- and . 
· 1tep1 , t.h• . •itch to nona&l· ae aboYe deecribed• 'Bl• 
ad•anc• ot tile niicll reuTe1 grOUDd. tr• the 118••• ot 
"he' t••' J-dt, -.Uowing the incoaing sel ecto r to 
res'\on to neiwalo 

___ Paces, 
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Grou.4 • · tae mate con't&c t of (I YI ) ke7 · 1tepa the . 
•itch trma :poe11i1on 20 to p6eit1on 2lo In - position 21 · 

( ! ) relay . tr• grou4 on (( r) arc. "W." wiriJ1B1 
'!be aritch r-in• 1n »oaition 200 With either w1rill6, . 
the ( S }  relq in seri es wfth 'the c-.pene&til'lg re1i 1ta.nce \ 
11 brldPd. acroaa the til' and ring. · . 'Jhia operates "11• : \ ·(�·,, 
'rank Rpeni sor7 relay 1a 'the . ilfo-wi re toll ke7 1JUl.1e&tor \ .. . 
incolliDg •elector -circnli "• (S ) relq in the teat circlj,i � --.. , 
O.P•rt.t•• a• the current · ta in the proper direction. 1he ' ... 
operation ot (·S ) :rela7 extinga1ahee ( I-0 CE) •amp , ·  indicat-
ing that tile 1ncom1Ae circuit 1• r9a47 tor ringing. �· 
teeter operates (+  ltU k:e7, cii1cozsnect1ng · ( S ) re·lay trcm 
1.le trulJk azid· coni'ec"ting ringing current to i to ( S ) rela7 
releaae• · whc tile k·e7 '1 1 opers:tff.• lighting ( I-o OX) laapo 
'l'h.e ringinc ea.rreat operates a r� nla7 in the incom-
ing· ••l•ctor clrea.i t_. 1ta.r"ing riBglng. · which continues 
au toaat ieall:70· When ( + l'.I J : ke7 1• r•l•a•ecl ( S ) :rela7 re ... 
opera tea, extiqll leh 1ai ( I-0 QIC) . l•P• 'Bl• iee·t U.m to 
whlch 1'he ti.Dal nleot·or .. ehou.14 . conneot i a  arranged. to 
tH1i auto-.tica.117 'the rinsinB, tripping an.I npenis1on 

· of 'the incoailig c1rcui 1io 17 open.tine ('SL J ke7 the '\eater 
oaa l·iaten to the inductioao ( I-0 OK ) luap re-

. main• e:r.iiqllishet. util the ringing 18 tr1,pp 9flo . lhen the 
r1Ag1Jl8' i• tr1ppe4• . an intefrapte;r in the 1••t line circui i 
cauaea the l ine auperv i aor7 rela7 in ill• incoaing 1elector 
c ircu.1 t '9 tlaehw Itri• :1il tit.ra C&U. aee ill• opera t 1en ancl . 
releaee ot ·. a· re�&l' la the iacoming circlli i whicl1• b7 1 t• 
operation, cliacormeo'ta· -· batler7 and. groa.nd trom the 
truk oauaiug ( S J rela7 1n the te1t circui '\ to flash, in 
tu� flashing th e ( I-0 OK) lampo .Before rem.o'fing the plug 
tr• the test Jack . on d.iecenneetto.n, 41ee onnect supeni­
aion mu. et be given te the two4ire toll lce7 indicator in- . 
coming · ••leetor b7 the operat ie of ( TKI•D) k:qo Thi• 1 
cauaea the iDCQJllng to d'fance to tta awaitinB rel eaae 
poaition &DI connects batte17 to the Up • id• ot 'th• trank 
throa.gh a re e1 1tance ·and. greun4 to · the ring aidi o t  the 
trunk• operatinc the t� ltll>trYiaol7 rela7• rea1erlng 
tile inoGaillB. Ciroui t tG normalo !Jl.ia 'ke7 ahoul4 be held 
operated until the iown driTe etarts. The operation ot 

k:e7 also opere.t�e the ( DISO ) relq which lock1 thr�up 
arc and steps th e  switch t o  ••rulo (! ) relay { ope:r-­

ated where "V" wiring 1 1  uaed ) releases � l eaY ing  poait�on 

_______ !!z: ... -. ____ In __ c_o_•..,iy_,. "P wirbca 
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210 On reachiJlc. th• nomal position ( SLV )  and ( SL-1 ) 
relq• �l •••• utini)liab. ing ( I-0 OJC) lap , (LO ) ,  (OF )  
and. ( OJ\-1 ) · :rela.7• releaae and the ( TS!' )  lamp 1 • ext fn .. 
BQ.ilhe4 and ,  proYilecl (KI-D}  ke1' 1 1  normal ( DISC ) re• 
lq rel 1a1ee. 

60876 · !lro-Yire · Indiea tor 

Ihm 'th• teat oircui t atep1 .to po•i tion 20 , (XI ) 
rela7 opera tea troa ground' on . ( 8 )  arc thro\l@b. the ma.k• 
contact ot · f2-<IJ k•7• The op eration of (ICI ) rela7 . 
l ights ( KI }  lUG>, c_onnecta ground through reaia tances · 
to the tip of the t J:1Ul}c  and conneota batter7 t o  th• 
ring ot -'tale trunk 'through the wind.inf; of (ICIS )  rela70 
._. the time that tn.J re la.7 operates ,  the high ·r•li�t-­
ance wi.Dding ot the tn.nk supeni e!orz rela.7 in the in• 
coming ci�cui t i 1 �o t 1hor1i-o ircui 'te4o tmder this con.­
di iion i t  operate• through both 1 t1 wlil4inp in a eri91� 

; m't (KIS J rela7 will no t recehe enough cmrrent -to op� 
at•• · Th• incoming eelector ad Yancea to 1 ta ringina pow 
81 tion10 . !he line to '1lich the tinal 1alecto r ahCN.ld 
connect 1 •  arra� to test autoaaticall7 the ringing, 
ti'iPP.inB al14 nperYhion ot . the incoming circuit .  (KI ) 
lamp remains l igll ted. unt il the ringing 1 • trippedo lhen . 
th e  ringing i a  tripped, the incoming ••leotor ad.Ya.noes 
to i t• talking po a�Uono An interru_p ter in th e test lln• 
circui t .. cauH• the l ine supe" i aor7 . relay 1n 'the incom.... 
ing· o1rcu1 t - to flash in turn closing and openins the aho n 
c1 rcui t around th_• higb. -.r••�:stance wiDd.ing ot . 'the inco.,._ 
-in« trunk superviaor7 relayo When. �· high ree iatance : 

_ •1n41ng 11 short-circu.1 tetl .. (:ICIS )  · rela7 in. the test c ir- -
cui t operates,  extill8'lilh1ng (Iq: ) lampo . !Aul (KIS ) re-

· 1&7 tlaehea in tarn tlash.ing the (ICI )  18.mpo ( I-0 OK) 
. laa:p remaiu lighted a ll throqb. tb.ia 'Mato 

' 

�· operat ion ot (DISC ) ke7 operates. (DISC ) rela.7� 
which loolc• throqh ( 2 )  . arc and atepa ih• awi tch ·. to 
. normal . · .la 1he nitch l eay�s po sition 20, (KI ) rela7 r�· 
l•••••• ut:ln&"lilhing (U) lamp and. releaa ing (KIS ) .re- · 
lq &nl . ._;the· iiicoming tl'Wlk aupervi ior7 rela7 cau11ng th• 
laooaiag aeleotor to restore to normal . · CU reaahinc . the · 
normal poai�ion -{ SLV ) ali4 { SL*l l rela71 rel eale , extb).t.t 
4Pl18hing· ( I-0 OK) 1&11,P , ( LO ) •  ( OJ' )  and ( 01-1) :relays re-

- l••• an4 ill• ('1'8! ) laai> 11 ext1npi sh ed. and• proY icled 

\ . 
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tJ>iSdl ke7 1a normal� (DISC) rela7 releaaeao · Reriloyiq 
tAe . plug from the Jack, withO\li operatinB (DtSC ) ke7• 
reator••- �ll• incoainc · ••lector to normal, but ii i• 
••0•11al7 :to op•rate : (DISC ) ke7 to restore the test cir­
si t · to Ao:rmala . 

. .. - . . 
.!A• 1••• · ot these ciroui ta -'· in tranlt cl·o mre pod• . . 

tioa ancl: b�JOn4 i • th• ••e aa for the correspoDd.ing non.;. . . 
' '� · ·:,:rqa:atmg 1neomillB8o · · · · · 

. 

-'6oS8 · Bra.a . conta.1 !eat · . 

'lb• ,lru.lbe• on buka not ha•ine- aoceea · to the final aul tiple 
test line• for teeUng inooaing aelectora mq be tea ted. in the 
. toll owing· manner. · "V" wirin«a· '-be tin&l· selector test .  line, 
nualHar. 99 iJl the · 'baok, .OJl a fiml frame which 1 1  · reach•• through 
the pa.ril•lar incoalnc brush it -1•  4••1 reel to teat , •.. ia m.a4e 
1"la7 at th e  IoJ)oF• b7 ae&nS ot a P.B.x. mate 1Ru7 cordo The 
inco•inc aeleotor ia directed to. • a final · selector on thia . tram• 
an.4 the final 1el ector i s  41reote4 · io thiJ lin•o 4a · "11e · lin• i• 
'Mle71 'ba.•7 back tlaeh••• ' .eent back b7 . "P.• final ••l•c"or, .cauae 
1ih e ( :t...o-oK) or (KI ) lamp to f'la•ho · · · · 

"W" wiriDBa With "W" wiring i t · 1• not ne0aa1a17 to aa.ke a 
t-in&l te1 t -line Du7• · . Th•· i>l"Uhee on bank• net h&YUtc ace••• 
to the tinal mul'tipl e '\eat linn to� tes ting inoo•inr aeleoto ra . . 
wq be teated in 'the · tolloW'iq marmere Operate .( IBC )  ke7 and 
a ke7 in { THOUS ) · an.4 one in (Hmm ) row · to di:reot 'the·. •elector 
to tile ba.Jl1c an4 group that it · ia - des1re4 to testo · I•o l final 
\n.ah lhould ·be tripp e4 reprcueaa · ot which ke7 11 operated in 
(lltJID) �o : Ke71 in ( OBo GBo ) an.4 (PDTAL· UITI'lS ) row1 llee4· not 
be eperate4o · !the teat · 1>rooeeda ·aa · tor a �galar teat liile call _ 
unt U tile nUch reach•• f'iD&l ten• -selection positiono B•r• 

· th• h:ild.aaenial circuit ia open at the ( DC)  rele.7 an4 the f'inal 
· · will pt no clonr• fo!i ten.a . 1eleciion at �1• Umeo 'lh• ni tea 

a4van.oea out � thi• p.oaitia tra grouD4 on the ( DC )  ke7 an4 
into f'i 1 ·un.ua aelect

.
icm �»011 tion in "11• replar unnero Bere 

again ental cu.r� t 18- o»o at the ( IBC )  rela7 an4 the 
awitc a.no a troa � an the · ( DC) to poeuia. 17 
and rom po•1"1•Jl. 1 7  · m Ua.e .:r•pl&r manner 18• wh ere 
the · .. tal circa11P 1• · Cloeecl · bli1P wi 'th no count in rela7 
operat o · th e  final 9:h�4 rit•· io tell-tale ih ieu •elect ion 
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pO•Ulon and aentl 'the ineoaiilg· to ita re•erae b&tter7 position. 
lbea th• te1t. ciroui t receiT•• re•erae batter7, (OP)  and. ( OJ'l J 

· ralaia operaie , operatini- ( O } •  (BO ), . a.n4  ( J'O )  rela7• •· atepping 
· 1be nitch to pos11iiu 1,, where ( JC-<>K) lu.p lip1ie a1 an in-­

clicaUon of sati lf'aotor7 incoming. b� continuit70 'lhe •itch 
a4Tanoe1 to po sition 20 troa ground on . the front contact ot 
ISL-1 )  rela7,. an.4 remain• there with (Bc-oK lamp li�te4 until 
t.hocmnect ion• _which i •  accoapliahed a• ill the c&ee ot a 

rtpl.ar teat line callo . It the tip� rirlB or al•••• btuab.•s had 
teen open. final bruh selection wou.ld not. ha•• b•en aide a.nci. 
tile -·•itch would haYe stuck in posit ion lOo 

· 

6-19 Seleotor · Overtlow 
· . It 4ur1».g �ru.k huttnc. - .11 �· tnnk• are bu•71 o r  it ·•• 

· -'laotor -ha• a4e:rateppe4_ fl' grollp aeleotion, the 1Dcoaing ae­
leotor ·go ea · to oyertlowo · ·a• th• teat cirOQ.1 t reach•• posi­
tion 101 th• tudamen:tal o!rouit i• clo aed to r final bnsh ae­
leot i.;. lnit batte17 · thn the wincU:ng of �· incoainc (LJ r el&J 
i• o ... oted. .� the ring &D4 groUnd 1• oomiecte4 to th •· t1Jo 
ft.• 41rect1en -ot the ·. current la such that ( W )  • rela7 operate• 

· · •• ••11 •• ( S'f:P }  rela70 ( OP. J  rela7 lo•i an4 opera"•• {OJ'-1 )  
rela.1'• lishting ( OF )· laap1 which ccanUrmea l ip W• a•. 1D41eau 
tloa of oYerfl�w an4 "11• teat oircait �lliain.8 ill po11t1on 10 
until 1 t. la restorecl. to no�lo , 

' ' I' 
69' ftlaal 

6o401 Start ot Teet 

OD.• a .. erioal ke7 1n eaCh row •xcept the first 1�  OR•t• 
ate4 to direot the tinal aelector to ihe par'Uou.lar line �-­
qtllret 8.1. · is later .•%1>1&1M4o ( SIP)  ke7 1 •  operated. it 1 
1• 4ea ire4 . to control the Yariou• atepe of "1le 'te1to 

. .  "J'Be" te7 ii oper�"te4 1 t 11 la d . .  i�ed. to · siiPllate tlt 
· uzilsum ii'mlk condition a• re.pri.a n•i•�ance and. capa.01·10 

If "FRO" ke7 1 •  normal the reai•tance k•P 
uoalcl " operatM. aa 4••cribe4 1n paragrapb 6el2o 

(FJ )  ke7 ia operated on all i est1 of ·ill• final aelec;or 
circlli "• , 

ror all teat• exc•.P t brutlb. con t1na1 v tea ta aa4 '\e111 
requiring Po::S.Xo hunting• the final •elector 1• dJ.. reot• to 
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to •• to;p te'•t l ine• line 99 ill the bank hi. which tile three 
tiD&l test lin•• are looa tedo When I th• P.B.x. hunting tea tu.re 
.1 1 ·  to •• te1ted... the flml aeleeior i• direoted to the bottoa 
teat lim, iiae t7 tln ta. �. · 

J � 

. . . . 
. ......... 

. 
. _· P•t th9 line tr•• ••t no k•7• uoep1 a• noied. aboYe are . " 

.operatM. . · 

· to as.late the con4i:uon· ot in41•14ua.l o r  laat line ot a 
P.B.Xo �P �7 (PB ) ke7 l •  operat-. . To make a "no :test• 
oall (•') and. (J'I) .k•7• are opeatedo !o teat tor a cro1a Qe­
twea the Up and 1leeYe ( IDT ) ke7 1• operated o ( rl') jack i •  
patohe4·- t• the ttn.1 test line Jack in th e  Jack box and ( IJ'T) 
Jack 1 •  patahed to the 1n"8ft'\lpter ·Jack in �e jack boxo When 
making final 1-ruah conUnuit7 "81ta where "1'" wiring i •  ue-4• 
patch (D ) Jaok of 'the teet ••� to (l> ) jaok .ot the teet tinal 
seleo'\or &114 operate ( 1'.BC )  te7; when ""Y" wiring is used, <'P•r- . 
ate . ( !C J  ke70 · The te1t circUit fQ.nc tiolti as · descri bed in para-

. graph 6011 un·u1 poai tion �. · · · 

6.402 Final Biuah Selection · 

'1th t.h• ni tell. in po•i ·Hon 10, the hndamen-tal circuit 
tor tinal bn.lh •election i •  eetabl i ahede Thi • circui ' i• . 
trca bat1ie17 throup the final ( L .) rel&7, :tihe tip ot (TST-) 
J&Ck, make contact ot (LO) �lq compm1a.Ung resi stanc e  ke71 1 

· aro ( 6 ) ,  win41ng o1 ( 01P J an4 ( STP) rela7• • break con tact o t 
· 

('.BO} rela.7., · break: cont.act ot J tl rela7 where "V" wiring i •  
uae4• oompenaa"in• re a iatance .'kep , make oontac1 o t  (FF)  ke7 
to groa.nd.o ( S'lP) relq opwatea bu.t ( OJI) rela7 being pola� ·. 

· 
ise4 doea noto . ( 9.l'P) · iielq operated, ccmneota ground throqh · 

"11• cont.ct• ot tile operated _ IDUleric�l ke7 in the •econd row. 
thrOQSb the winting of the corre1pol'l41ng cou.nUng· rela7, oper­
aUnc 'the counting NlaJ'"• . 1apiu ... ' trca the · final •elector 
( .&.} o01m11"-tor mo·rt-oircN! t and. release ( ST l>)  rel&J'• allow­
ing the prlae relq correepon41ng _ to the operated counting re­
la.7 to o"rateo The o)4ration of . the prim• rela7 transfer• 

· 

the P1'1•1nc 1•4' tra the DWll•rical ke71 to 'th• net OOQ.ll'ting 
relqo · lfhe iapal•• · (r• the · tl.A&l . aelecto r . circu.1 t con tima.e 
ut U ( 0 )  countihg nla7 operatee o  lhea fa!P)relq rel8&ee1 
{ BO )  ·-4 (10) rela71 opera�•• · . The· optratien ot ( BO.) rela7 
opaa 'th.a tandaille.ntal · circuit, cauaing th• final selector 

. circld. t to ad.vanc eo �. operat ion -ot (PO ) rela7 . rel•••• {S'l' ) 

• 

) 

• 

•• 

' ,.' 
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and {ST-1 ) relays and step• .�• :nitch : to po sition 11, re­
lea.sin&' ( C )  rel&J't in tU"� relea• iDB · (SLO)  rela7 and the 
counUng :relays • . · It ( STP) ke7 ; is  norml, gl'OUJl4 throup ihe 
bre&lt contact ot ( SLO )  rela7 atep a the · nitch to po sit ion 120 
I,f ( STP )  key . i a  op erated, th• nit ch  remains in . po eition 11 · 

until ( ST )  key is  operated arid released., the operat ion ot 
{ ST }  key operating ( ST )  rela7 &ild. the release of (Sf) ke7 
removing' the ahori oircu.1 1i arou.p.d ( ST-1 )  relq, all·wing it 

. to operate and step the , nitch to _ position _ 12�. 
· ·  

· 60403 Firi.s.l Te118 Selection 

In poaiiion ·  12• ( C ) relq op.-atea ,  
· in tuni. operating ( SLO ) 

rel11.7, stepping the ni tch to posUion ' iz. With · ·the  ewi tch in 
posit ion lZ, . the fUndamental ci rcu i t . tor final tens - select ion · 
i s  establ ished., operating {STP ). rela7. Thia �onnec t1 ground 
through the make contact of,; the ·op«rate4 nwaerical ke7 in the 
thir4 row0 to operate the corre&ponding , _c�ting rela70 All 
pul1es are "he au.cceaa i •e cOllnting relay• operateo 

When CBO J aild (FOJ relqs operate, the tundamen:tal circui t is 
·broken advancing the final atlector, ( ST) and { ST-1 )· relays, 
if operate_d·, . are released·, and the fWitch . 1 •  stepped. to po si .. 
t i on  releasing ( C )  rel•7, m . W.rn releaaing '( SLO )  rela7 
'&nd the Cftntln« relq•• . It (S'.rP }  . kt97 i •  normal. ground 
throush th e  'break contact of (Sl.O }  relq steps the •witch to 
poai  iion lfio If (St.rP) lce7 ii operated• 'the acl•ance ou·t of po- · 
•.1 tion 14 ia und.er _control of· t� ). key '\he aame aa • in i>oeiti on · 

11·. . . . ,:' .. 

60404 :rinal thi ta Select ion 

In po sition 15• ( C ) rela7 operates, 1n turn op erat ing ( SLO ) 
. relay, s"eppi.Ug 1ih• ni � to po sition 16.  With the ni tch in 

posit ion 16, the tand.aaental circui t f'or final 11111 ta sel ect ion 
1 •  •�rta'blilbed, op�a.tinc ( S'rP )  rela70 :lhia _co�ecta ground 

. tb.roqb the .ma.te · ¢onV.ct ot t)le operated numerical ke7 in the 
tourlh · .row, to 0P41trat1 the cCRUlting rela70 As 
p�l se1 are receiY-..; the· nccesabe ooun'Ung rela1• operate. 
When, (BO) and (J'()l r•�.--�;·opftate · the tunclaaental . c 1rcu1 t i e  
br<tken, · &av�lng. the : ,fin&l.· a•l•c·tor, , ( ST)  and. (b"!-1 ) rela79 , 

_ if operat'd•· a�e · r'�•e.s·.a. , :· · and · th� · ni teh i •  steppe4 to posi­
tion 17� rel•asi?Jg (:C l -rela7, . in turn rtleaa ing ( SLO )  rele.7 
and the coun�ing rela7ao , · Gi'Rn4 , - �rough the. break contact ot 
(SLO )  relq •l•P•  ih_e · n·J�Ch to po sition 18 0 . . The ·fundamental 

' �.· 
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circui t  i •  cl oee4 in posit ion 1.8• th.i i 1 1  in o me:r to ad.Yance 
the 1Can1a1· Cit7 final aelectorao Ground throu� (C J ,are etep 1 
the ••itch to p o ait i� l i o  

60406 Sl eeTe 

As the 8W'itch stepa . trom poait ion 18 to po sit ion 19, the 
· direct ground on the sleeTe ot ( TST )  Jack trom (4 ) a.ro 11 re­

placed. b7 groan.4 throUSh the 4r5 ohm resi stance and t.h• wh41q 
of (SLY )  i-ela7 -.n4 · batteq th:ru. the 1200 oha ree1 1'tuoe at 
1'he •�ing ot ( SLT )  reM.70 ( SLY } rela7 will operate .b ••1•• 
wiih ( 'BC )  rela7. 'to battery in the final. circu.ito , (SJ.T)  nla7 . 
operated 1n tum op erate s (SJ,..l j  rel&70 {SL-1 ) ;rel., 11 erate4, 
atep e  �· switch to position 20. 

· 

60406 Indi•idual Line Free Teet · 

To ma.Jee a ·line tree teat wi thftt P.ioXo . hlmting, . t!l• ee­
lecter ie di reote4 to the top teat · 11ne ,  l ine 99 1n '\la• · N.nk, 
&nd. (J'B)  ke7 ie aot op erat.e4o · . 

When the tinal ( L ) relq rel•s•• · on leavliig th e  teaUag 
po sition, ba�ter7 thrOU&h 220 ohma i• connected. to - th• 1leere, 

. throu&b the ale••• ot· (ft)  jack• break contacts ot · (D) · an4 
( IDT} · ke7•, tliroqh both wind.inp ot ( SLL ) rel&J' 111 ••riu to 
grcnm4• op erating ( SLL ) rela7a !he operatiOJl of ( ILL )  nla7 
clo'•• a circui t from· 'bat\e17 throueb - (:Jl'-OI[} · leap, aak:• cc• 
tact ot. (LO ) rela7, ring ot ( TST )  jack, r� condlic1ior of final 
selector, ri.ng of (Hj  Jaclt • . brealc contac1i · ot (l>ISO ) te7, 
sl•••• of ( DlT)  Jacki to ground through an interrup ter tlaah• 
inB (FF-OK). 1&8'Po 

60407 L&et Lin• Of P.B.x. Fr•• Tea t 

To Iii.alee a line. free teat w i'th PeBoXo hunting, th e selector 
1• directecl to the bottoa teat l ine , l ine 9 '1  in the bank, and. 
(Fi )  ke7 ii not op erated. 'l'he ·aele.otor will a top on ,line 97 
on uni t• eelectiono ·Batteq throu@b. a rea i atance i s  conne�te4 
to thi • terminal , thi s w111 · appl7 an op erate test to th e final 
(TB)  rela7 when 1 t adY&ncea to its tes ting po sition and ( 'l'B )  
rela7 · ahoul cl op erate and Po:BoXe hunting atart et Batter7 throup 
a re1 1atance i s  connected to the sleeTe ·ot l ine 9e. Thi s will 
apply a noft*itOper&te apee4 test to the final ( P.BX) ·re1a7 as the 
final selector hunt• paat �i• ll?L!• · · The final selector shoa.l4 

n 

) 
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hunt up to �in• 99 and. a• there i a  no ba.Uery c onnected to 
tile eleeYe ot thi• line., the ( TBJ relay should not operate 
. and.  the final ••lector ah.ould stop ·  on thi s  l ine and advancej, 

connecting ba:t'$e17 through 220 ohms to the sleeve. Fro• th i l  
point on tile OJ> •&tiou i s · the same as tor "Individual · Line � 

· .  Free !eet•o --... .. 

6.0408 rndbiclu&l Line !-est · 

(FBJ ke7 1•  operated when the ·ac tion
� 

of a final selector , 
directed to a bu.17 l ine is to . be teetedo '!he operation o f  
(FB } ke7 d-iacomiect1 ( �LL J relay from the sleeve o� the teat 
line and comect• b&Hery through a re s i stance hi i "• place. 

After uni ta sele�tion the f'inal.l selector make• a busy 
test, connecting ground .throU@h t4• winding ot ( P.BX )  and ('.r:B)  
relays t o  th• el•••• of the l ine• th e  circui t being. c ompleted 
through the sleete ·ot ( FT ) _ Jack through the make contact ,ot 
(FB) key. _teet reli atancea to battery� { TB) and ( P�) rel.,ys 
should both operate , ca.using the tinal eleYato r to . .  reatore to 
normal and ·. the .final sequence r ni tch · to adYance · to 1-'8 "bu.ay 
back" position. · When· { SLV J rela7 operates in po sit ion 19 , 
(BB} rela.7 ope-ra.tea and lqck• through- ( 2 )  - arc , and. ( SJrl ) r.-. . . la,. operates, deppinr the nitch to po sit ion 200 The opera-
tion ot . ( BB)

. 
relq light� ( FB-OX ) lamp.

· · · · · 

With the final selecto r circuit · 1n i ts .. "bu.17 back" po si­
tion, · interrupt ed ground. ie connected back· onr the ring trom the fillal · selector, flashing (BB-el l  relay, · in turn_ flashing 
(FB-OK) lamp• . U...O OK) lamp _:which. l ighted on the operation 
of ( SL-1 ) - rela7 remain• lif#>.tecl ..  during ti11a t·e a�· . o 

6-409 lfaet Line ot Po:BOXe Tes t  

lhen u to· test. the action ot a final selector 
when direc°'ed -to gr811p O:f :PoioX• lines 

. 
all of which are 

· · bu•7tt · tile final aeleetor 18 d:i·Mcted to the- bcfttM». t es t  liri.• , 
. line 97 ·in· the .buk. - and. (FBl ke7 i s  ope r.a,ted. the same aa fo r 
' . "Ind1Yi4ual Lin• Bala)' Tes t"o The · operation· i s  the same a• 
« �Last __ Line _ ot PoBoX.· '. <¢oup �Free Tes t "  �t il the f'iruµ. selector 

· · �eachea line 99� whea the t1•1 ( P!X l  r•lay· should ope rate and 
the teat :ahO\lld pr""cl· '11• sMte a.a t,or 1'Individual Line Busy · 

· Test� • .  ·· · 
· · 

Eepla.cing all preT1ou• 
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'!he .  bNahee on bank• not having .acceSI to tea'\ linee ma7 

be teated in the foll owing . manner: Where "I'" •iring is u eed:• 
make the te st final ••lector busy bz fuaertilJ.g a malce-bus7 · - . 

plug in the ( mB )  jack &nd patch . (D )  jaqk . ot teat. set to ( D) ' . j&Clt Of teat final s elector , rai se test elevator to the ' 
final terminal to which' the selector under test ia t o  be di-- '\ 
rected aad trip the b�•h of the test -�in.al select or manually. 
\fi th either "V" or "W" wiring, ( BO )"  or ( FBC )  lte7a reapectbe-
17 are ope rated , op erating (BC J  relay and the final aeleetor 
i • directed to any working ter-1,Jµl;l o It the line i a a. direct 
or la•t PoB.X. line bua7, the tin.al selector will advance to 
its busy back posi t ion. Io lamp indi e&tion 11 given ot thi e 
but the tes ter can observe that the down drive haa taken Rl&ce . 
It the line i a  a bu17 intenaed.i ate PoJoXo line, th• final 
should .hunt o-,t 1 t anc1 the . te•-t man. should check again•t thi s 
condit ion by obaer•ation betore proceeding with the teat o 
Where pos sible it i a  des i rable to avoid final bra.Ill continuit7 
testing or an. intermedi at e  PoBoXo l ineo - It 1he line i •  tr••• 
batter7 thr<n18h 220 om.1 will be co1U1ected to the sleeve ot 
the line by th• final Hl4'ctor, operating the ( CO )  rela7 in _ 

the line ei rcui t and. the - 1'1nal sel ector advance•· to 1 'b talk-. 
ing po s it ion. "V" wiring s Dl• iester then o onnecu grotmd 
t6 th• s l eeve t1rminal of a:rq one ot �· nnil.iipl e  bruhe1o 
"W" wiring: Th e  tester then opera tee ( �V ) . k•7• _ Ia 
t ither ·case• thie will eho rt--circui t and releaH ( CO )  rela7 
in th •  - line oircuit, ,in turn couecting grOIU14 to the t ip and 
battery throqh the w inding ot the ( L )  rela7 to the ringo 

_ Thia causes (OS }  r&lq which i s  br14Bed acro H the tiJ an4 
ring to op �ate• but ( L )  relq will not O»•rate• a1 th e  re­
e i etance o-t (CS} relaq 1a too higho - ( CS }  rela7 will oDl.7 oper-

,&te proTiding the tip a.n4 ring malti»l � i1Ulh•• are m•ktnB con­
tact and there 11  no break· in the tii> and' rilag oondllotor•o 
(CS ) relq operated.* operate• (. CS-1 ) rela7• liptiq ( B<>-OI) 
lamp. 

- . - -

'Ii th ".IC" wiriDg the opera.tion. i e  the - •- a.a_ above except 
that th e  e.dTance o� �· ewitch trom poai 1'1on 18 to po aitio!S. 19 
ie controll ed. by th• opei-at ion ot ( FO J  rel&70 Wh• -· ,final 
eel tctor advance• a�ter 1Uli t1 sel ection. "11• .tup.dament� air. 
cu.1 t 1 1  &pin cloae4 tor final ad:t:anc•1 tllia open.t�• (STP) 
relay in turn oper&tilJB ( 0 )  counting relq thrOUBh tile· -.it• 

· · .\ 
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con tact o·f (BC)  rela70 · lh� 1ihe final adn.n�•• and opens the 
tu.ndamental circa.it (STP) relay rel U.aea, r�aoving the eho� 
circuit around {130) an4 (:FO )  relays wh.ich ;operat•o . ( :SO }  re­
lq operated• th.• tunctamenta.l c 1rcu1 t and .(FO ) rela.7 

· operate4 atep 1 the nitch trom positi,a:i 18 to po eit ion 190 

604.ll Hold. or Final L )  

'l'h• hold of the final (L ) relay -.7 · 0. teated ·on diacon-
. nectillg after a "line tr,ett tes t o  The 'operat ion of tDISC ) 

key,, opera.te1 (DISC ) rel&7, which loots 'throqh ( 2 )  a.re a.at 
atepa th e  nitch to norrlal o Aa :the :switch · l eaves poait 10n 21 . 
ground. ii remo•ed. .(ran the •l•••• =<,.f. ( TS'f ) j ack permi tting 

· 

( TIC )  rela7 in tile :tin.al Circu1 t, to releaae, a.dva.ncing 'th• 
final aeleotor to its �awaiting· call ed nbseriber ' s  release " 

posi:tiono The t;.b&l ••i.cster connects sround to �he incoming 
eleeTe operating (T ) �181' in the teat eireui t lighting 1ih• 
( BY )  lap a.n4 comieote · 'battery 'thru th• winding of ( L )  rela7 
and· a reelltance 1·n parallel . to the rin& of' (FT)  Jack and 
ground to the tip . ot {Ft} Jacko With (DISC } :key operated re- . · 
• 1 1tance1 are_ bri40l . aoro•• th• Up � ring or (FT)  Jack 
tOX'llUc a ho141nc- -:oath · for the final seleotor (L)  relayo ( BY )  . .  
lap rem&.illinC ltp·tecl ind.1 �"8• tha.1 ·the final selector ( Ll 
rela7 ia heldingo · On ·  t1Dal1 h&•in& ·a 'U.11.e measu.re rel aaae 
tea'\ui-e, it 188¥ ':be -._4tsted by hold.ing ( DISC ) ke7 o:pt rated - lUl.til 
the tinal . a4Yanoetl to normal under control ot an interrupter, · 

·or i ta tailun te adn.noe will be noted; · it thil feature is 
U...op·eratiT•ct Th• rel ••• ot {l>IIJC }' ke7 opCe the holding cir- \ . . 

. cui t permitting . th• tiD&l ( L )  relq t• r•lease .• ' ree toriD.£ t.h• / · ,  
. ti� aeleotor ,,,. porul, remot·ill&' .. ground traa the incoains · · · · 
· . · ll•H• r•l•li·i»c ' ('T ) rel.q � . ( :BI) lampo 

� ' .  • •  • ' • •• • • t 

� · . . . 
. · . . ,. 

· It U · b ._,..t; ·.uairecl to �•it th e  hold. ot the tinal (.L) re-
1&7 .• � AiJconn�·u.: i •  aC.o.plilhed. either b7 operating the 
' ('iltoo l - Jce7- or ·-�;r.OT.�44'4 �· ·:•.itch . la in position · 20. b7 re• 
llQYilig the PlUB ·t�• th• te•:t. · jacko . The opera. t ion o t ( DISC ) 
DJ' OJ8 rate1· (DISC } " rela.7 which locka thro\IBh (&) aro aricl 

· atepe tile nitch to DOI' o A• the i tch leaY�s po sit ion 21 , 
groud throU&b w SLV ) rela.7 i• diaoonnec"ed. trcn 
the aleeTe t · ael o or ad.Tan� , (SLV ) rela7 

· rel •1e1 , 
.

. rel eas� (SL-l } rela70 Bemov�g the PlU& 
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trom th e test jack allow• the final select o r  to resto re to 
normal releas ing ( SLL )  relay if operated and releas e s  ( SLV ) 
relay, in turn rel eas ing ( SL-1 ) rela7 ,  op erating ( DI S:: ) re­
lay whi ch l ocks thro\1.Bh ( 2 )  arc e.nd s tep s th e  swi teh to nor­
mal . Th e  rel ease ot ( SJ.r.l ) relay extinguishes (FF...oK )  le.mp 
on "l ine tree"• testa and ( I-0 OK ) la.mp on "l ine bu17" tes t o  
When the switch l eaY es pos it ion 21 , ( LO )  relay rel eases , and 
(B:B ) relay, it operated , releas es , extingui sh ing ( FDwOK } lampo 
On reaching normal ( DISC )  relay releases,  prov ided ( DISC ) key . 
i s  normal , ( TST ) lamp i s  extingu.iehed and the tes t circui t ie 
normal . 

60413 Final Sele ctor "Bo !'e s t" Feature 

When i t  i• des ired to teat th e  "No Test "  featu.re� (BT ) 
key as well as ( FB )  key i s  operated , and the final selector 
i a  di rected to the top teat l ine , l ine 99 in the �ank:. 1he 
operat ion of ( NT )  key connec.ts battery t.o the ring throUBh 
a res i a tance. The ( P.BX ) relay should operate and cau.- the 
fin&�. s elec tor to remain on the tes t l ine in sp i te ot i ta 
bus7 condit ion• The opera� ion o t  (NT )  ke7 al so replaces th e 
interrup ted ground on the ring of ( FT )  jack: by a s tead.7 grou.ndo 
Th i • ceu1es the operat ion of ( �B-1 ). relay, extinguishing 
(Fi-OK ) lamp wh ich. l ighted when (:B:B) relay operatedo 

6.414 Sle eYe Cross Tes t  

When 1 t 1 1  des i red t o  teat t o  det ermine whether · 'th e  t ip an4 
sleeTe are cro ea ed.1 the final 1el ector i a  di rected to the tes t  
line and. ( IDF )  key i s  operate<to Th e  op eration o t  ( IXFP ) lce7 
al s o  c onnects ground through the 100 ohm windiJSB of ( SLL ) r ... 
la.7 to th e  sl eeTe ot ( FT }  Jack instead of ground through both 
windings in s eri es o Battery through 220 ohms in the final s e­
lector op erate s ( SLL )  rele.7, causing ( CS )  relq t o  operate. in 
tum operat ing ( CS-1 ) rela70 

( CS..l )  re lay operated, c onnects battery to the winding of 
( CS )  relay holding it operated. in case ( SLL ) relay should re­
l eaee :1  i t  al so c onnec ts ground to the tip of ( TST ) Jacko It 
th e tip and al eeY e  are cro H ed. th i s ground would short-circui t 
( SLL )  relay, permitting it to rel eas eo The release of ( SLL ) 
relay would l ight ( SLV-X ) lamp and ( I  ... o OK }  lamp and preYent 
(n-.OK )  lamp from flashingo 
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6 0 6  Caution - All of Circui ts 

Care sh ould be exercis ed when dis c onn ec t inf the tea t  ci rcui t from 
a s el ector c i rcui t to b e  sure that the s electo r  circui t is res tored 

to norma.1 1 ae a s elector c i.r�ui t left in a.n o ft norma.l condi t ion ma.1 
cau se a wrong connect ion or the loss or a call o  
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