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'!his Method ot Operation •a prepared trom Issue 1 or Drawing ~514023 ci 

Q'MOD or OPERATION 
Automatic Routine Teat ot Final Selectors - Automatic Routine Selector Test 
Frame .... Panel System. 

1 o PURPOSE or c IlJeUIT 

lol Thie circuit is nesigned to test final selectors which operate 
with ground on the cut-oft relayo By the operation ot the (BT) 
and (TRA) keys in the teat circuit an incoming selector which ia 
aseociated with the test circuit ia connected to the tinal se­
lector that ia to be teetedo 1'he incoming selector having been 
connected to theJtest circuit by means. ot a connector switch. 1• 
connected to the tina.1 selector which 1n turn is directed to either 
one ot two teat lines and "PBX• hunte to the third teat lineo 'l'h• 
terminals 97 and 98 are busy PBX line•• while the sleeve condition 
ot terminal #99 le changed to agree with the cla.ae of test made, 
this being d•t~rmined by the eettlng ot the claee eaquence •witch 
in the teat c1rcu1to When this connection 1• established,. a ••riea 
circuit ia ·cloaed indicating tha \ the final selector is tunctioning 
properly. The teat then advances and in tum advance• the incoming 
•elector used as a connecting circuit to the next final selector to 
be teated. 'l'he testing ot the tinal eelectora •111 progress auto­
•·Uoally until all t"inal eeleotore have been teat••• after Which 
a signal known aa •!Incl ot Cycle• eignal Will be given indicating 
the completion of the teat on all final aelectore. 

lc2 I~ trouble is encountered. at any time an alarm signal is given. 

lo3 In order to reach all tinal selectors 1. connector ewiitchH _in 
· the teat circuit are used •o that euttioient incoming •elector• may 

be u.aed to connect to every tinal aelector working ott the multiple 
of the incoming frames. '!'he number ot aelectora-will depend on the 
manner in which the final selector• are multipled on the incoming 
tram••~ 

lo4 By means ot a particular circuit feature any particUlar group 
ot tinal selectors can be tested by means ot directing the test 
circuit to any incoming.selector ua•4 aa a connector and in turn 
directing this selector to the incoming gro 1n which the tinal 
selector is looatedv In order to · teat a particular tinal aelector 

• 
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t~• incoming selector must be raised manually to the terminal in 
that particular incoming group where the tinal is locatedo 

lo5 A repeat test feature is prov1~•d so that teats may be re-
peated. on any final aelectoro 

1.6 In the ca•• where the final selector happens to be busy an 
•Automatic or Jlanual" paae-busy feature is providedo 

lo7 Continuity teats may be mad~ ,ot the brushes which do not have 
ace••• to the test 11n••• 

24 IQRKING LDIITS 

241 ~1• circuit is designed to optnte with the central ottioe 
battery between 1+8.5 anti 50 volte. 

QPEMTIQN 

3 • llWJCIPAL FUNCTIONS 

3 1101 This circuit automa tieally. tests all final selectors in 
off ic es where line circuits have · 1ground on the cut-oft relayeo 

31id02 Thia circuit ie arranged. to teat tor bu•Y• the 
O 

required in-
coming selectors which have _acoeaa to all the tinal aelectors. 

3o03 Thia circuit may be directed to . any particular group ot t i -
na l selectore4 

3"'0+ The incoming selectors uaed tor connecting purposes are busy 
to s ervice when used tor test purpo•••• TWo41re inccainc se ... 

. hct ors . (except repeating incoming aelectore)' that .are uaecl as 
l◊c l selectors• amy alao be u••d aa teat ••lectoreo 

3o05 This circuit ie arranged to diatincuiah between busy . and id.le 
sele ctor s and to •it tor a particular aeleo-tor to become· i dle 
at ·ter which it will proceed with the tHt,. or it deeired• a • Pa.::rn--11 

busytt key may be operated which will cauae the test oircu'it to 
pass by th• tinal eelectora which are busy at the time th e t eat 
c ircui t encountera themo 
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3o06 Thie o1rcuit will give an alarm in the event trouble . is encoun-
tered. An alarm will also be received atte r ~ definite Jnterval in 
the event an incoming selector is 'busy too lone and also it the ti­
nal •elector ia busy too long an interval it the •Paaa buey• tey la 
not operatedo 

3oCl7 Regieter• are provided to indicate the nwaber of •i•cle teet 
(ST). the number ot multiple teat• aad.e (IIT) and the nuaber ot times · 
the trouble alarm la.brought in CAUlio 

3o08 'l'hia oirouit 1e arranged to apply a eurrent flow h•ld teat on 
the ·_primary winding or the (L) relay. 

3.o09 Thi• circuit is arranged to apply a current tlow release test 
on th• primary winding ot the (L) relay. 

3ol0 Thia circuit 1• arranged .to apply a speed operate and non-oper-
ate teat on the PBX relay. 

3oll Thie circuit 1e arranged to app~/ a speed operate teat 9t the 
(T.B) relay. 

3.12 1111s circuit is arranged to teat the speed operate and release 
ot the (L) relay during final aelectieno 

3ol3 'l'hi• (?ircuit 1s arranged to teat the capability or the tinal 
•elector to select an idle lineo 1hia 1a acoompl1ahe.d by directing 
the final tor bru.eh group and unit selections to a teat line , in 
this case terminal 99. 

:,.,14- 'l'hia ·c1rcu1 t 1• arranged to teat the capability ot th• final 
to •k• a direct line buay teato 1'h1• ia acoompliahed by 41r•ct1ng 
the t1nal to. tenaiJl&l 99 when a busy condition ie tumiahed en 
this part ic ula.r 1 in•. 

3el5 '?hie circuit ia arranged to make a •tirat PBX l~ne 14lt teat• 
laet PBX- line idle t.at• •1aet PBX line b118y teat• •intermecliate 
PBX line idle teat• and •no test•o 1'h••• teats are aade by di­
recting the final selector to terminal 97 or 99, a• determined by 
the letting ot the clua sequence switch• in a e1111lar manner a• 
described. in paragraphs 3.13 and 3.14a 

3ol6 Thia circuit 1a arranged so that in the event ot trouble 
either in the test circuit or the circuit under te•t• by the 
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3.17 . 

operation ot .the (CA) key the appantus maybe advanced to a 
point where a . repeat · teat may be made or the teat circuit may be 
advanced to the next selector. With ·the (CA) key _ operated the 
teat sequence switch will not re tum to normal• · 

(TST) condenser ie pr~vided ae a means tor testing (AB) ·re-
lay • 

. 3ol8 '!hie circuit 18 ·arranged · to i1Ve ·• visual signal 1n caee_the 
teat , 11~•• (line 99). is aeized on a teat call or thru error. 

3ol9 '1'h• following teats are applied to the final aelectort 

. 30191 . 

3.192 

30194 

30197 

Co•utator naiatance teet. 

Teat ot imme41ate line make busy path. 

llon'-Operate ·t• ·•t ot (PBX) relay over ring. 

Teet ot ·ott•noni:aal r;rounc!o 

Teat ot retum to nomalo 

Brush continuity teat. 

Time measure release testo 

3.20 'l'h• circuit is arranged so that the •control advance• nature 
may ·be controlled trorr,. all tinal trames. 

3-21 Th• (TR.A) key ia operated to close the test line thru to the 
teat ci~uit~ · 1:he teat line ia held busy except tor a ·•hort in- . 
terval atter un:ite selection. · -

4-. QQNNf!CTIRG CIR;UIT§ 

4ol Thia c1rcu1 t will tunction · with panel machine .. 1 tching · syste m 
incoming circuits and pansl machine switc~ing final c1rcu1te whic h 
op·era t• with ground on cut-ot:r relayao 

DESCRifTION or OPERA.TI-ON 

5o APPARATUS AUD J'UNCTIQNS 
5.01 Connector Sequence Switches CR-1A)6 CR~lJ) Etce 

1b••• connector aequence switches are used to connect the 
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teat circuit to the 41tf'erent inccainc•lectora. On• connector 
serves to connect the teat circuit to 3 41tter•nt inccminga. !he 

,/ wire• to the ditte:nnt eelectore · are 1n41cated by the nuaerala i. 
2. 3 etc. Where mere than 3 incoming aelectora are required tor 
connecting purpose• two or ■ore connector •·equence awi tchea must 
be uaedQI Only one incoming atleotor 1• connected to the teat cir­
cuit at any one time. 

_) 

5.02 p1rect1ng sy1tch1• 

Aaeociated with croaa-conneotion tenalnals are one or more 
200 type eelector nttche•• 'lheae aw1tohee ••n• • 
lat• to control the bru.eh and group eelectiona ot th• 1ncoa1ng 

Wied tor oonnecting purpoaeao 

2nd~ They deteraine which 1nc•1ng selector will be used tor con­
necting purpo•••• 

3rd - 1'hey eet the overflow termin•l counter to 1D41oate how many 
onrtlow tu,ainale are to bl P••••d betore returning the 
elevator. 

5403 Incoming cgptro1 am,tch c 1c) 

Associated with th• connector control eequence switch 1a a 
#2!:XJ type selector which determines how many oYer.tlow terminals 
are to be paaaed betore the incoming elevator ahould be restored. 

5°04- Connector control sequence 3•3.tch (B111112) 
----- . 'lhia switch controls incoming aelectora directing them to the 

proper group ot · tinal eelectore and rea-.Oring the incoming• atter 
teat.■ have been 11acle. It 1e a two cycl • n1 tch• that 1• the · 
eecond halt ot a reYolution ••rv•• the same purpoae •• the tirat 
halt ot the revolution. 

Thia awitoh controls th• ·••leot1ons ot the t~nal aeleotor and 
controls the teat con41t1ona 1mpoae4 on the aeleotor. 

5 006 . 'l'roubl' Timipg Spitgh ( 'IJL) 

1:hia nitoh 1a oonjunotion _with an interrupter etarta count­
ing time when th• circuit ·to b• teated beooaea 14leo !be ,awitch 
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talc•• one atep tor eaoh closure e>t th• lntvrupter and the d.•~ 
•ired time 1e ••cured by paaeing the cl ••1r•d. n'1Jlber ot terminals 
on .the .bank betore the a.S.tch atop• on .. the trouble alarm ter­
■inalo On tille measure nleaae teats a longer time 1, counted. 
ott. 

5•0'/ IHI! Timing SJ(itch CIJ) 

'lhie nritch S.. conjunction with an interrupter •tarts count­
ing time 'When th•f\t•t begin•• The nitch takes l atep tor each 
closure ot the interrupter and the desired till• 1• secured by 
pa_aaing , tb• -deaired -numbe.,- ot ttnainale on . the bank bet ore the 
~witch 1topa on the terminal aaeigned tor busy alarm. 

5.oa §tart IIX CS'l') 

the operation ot thia key starts the autOJJltlt!~ teat which 
continue■ until all the rinal •elector• have been teated. I~ 

· other teye an operated., the operation or th• atart tey eta.rt• 
a apecial . teat •• determined 'by the Jc:eya operated. 1he . releaae 
or the (ST) t•y atop• the · tHt ·c1rcu ·1t at the concluaion or the 
particular teat in }progre■B4 

5.09 Rttutp tg Normal Key (RH) . . 

1he op•ra~ion ot- thie key cauaee all the teat circu1 t appa­
ra tua to return . to . normal when (ST) .key 1• releaaed _o 

5.10 Control 64YIPAt ltY <AA) · 

'l'h1e key -1• operated whe11 the teat circuit tai~• to complete 
its cycle due to a tanlt in Uaelr or in the circuit . under teat • . 
The operation ot thia k•Y . ad·Yancee the te-1t awitch to poeition 
16. and when rtleafed advances it to poeit :ion 1 to test the next 
circuit or , the· aame one in case the (Rm') k•Y ie operated.o 

5.11 tw• Alarm i•x (TA,) , 

The operatiou ot .this key r .. fta the .• tilling •1 tchH and holds 
-up progneaion . or the test circuit to anoth•r final until the key 
1a reatored. 1'he circuit will continue to test the eame circuit 
however lt the (REP) key is operated. 
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!Ile operation . ot ' .this key cauaea tile teet c1rcu1 t to repeat the 
particular c;ycle ot' te•t• being •d• on any ■elector, ae long ·aa tae 
key 1• operated. A •incl• ·repeat _oycl• ot teate ia •d• by •••n• 
tartly op•~ _ting tk;• . ~~1• 

5.13 Ap;tpwt1c b:'11 IPIY ltX ··c4PB). 

1'11• operation ot ,tJl1• t•Y oauaea the teat circuit to autmat1-
oall7 paee al~ t1nale tui : .are-)uaJ •: 

5.14 aa11a1 Ba••· lvx r,1 <m>, 
Tb• opera ·tlon ot Uiia tey •t•P• tlle . · incoming elevator tra a 

'·.buay· terminal to . ta• next :tenainal, . llllich •1 or •1 . not be buay~ 
Tile teet doea . not proceei . until . tlle tey 1·a. restored to . no nu.1. Jy 
repeated operat~ona ot ·the ·t•Y auoc•••1~• buey ·ttnals may be paaaed.. 

' . · 

Die· operation ot tllia key 1n ooabination wita_other keys 
. enaerated 'below cauaea tile apparatus to •Jc• a tett on a partlou.­

lar croup ot ' t~nal 1 ■electore. . -nte particular _ teat d.oea not proceed 
until tlae key ,:11 r•l••••d• It it ie clea1re4 to te•t a particular 
tinal aelector 'ot ·a croup• ' tiJ"St tile proper · group · 1a aeleote4; 'taen 
the elevator ·1a ~1aed to tie· cieaired tenaiMl by hand. Por the 
purpo•• ot tea ting a · particular group or croupa .,. t111• c1rou1 t 1• 
proY1de4 With · a ' tena -and a row ot uniw tey■ to aelect any 4ea1red. 
te~l on tlt.e 41rect1ng aelectore, one or ilore twent1ea t•1• . 

· (ffA):,. . CTII) etc-. eacll ot 11b1ch control• • · particular d1rect1nc. 
••lector nitoh ·i · Group nwaber t•1.• ·ca11) O to 3 inclusive. to guide 
t1ae incoming elevator to tae particular croups ·to be teated,; . Over­
flow Count keys ·coc) 0 to 3 lnclu•ive wbica 4eterm1ne the nuaber 
ot overtlow t eni1nala to b• pa•••• beton t!l• 1ncoldac •lentor 1a 
reatored to nonaal. 

5.16 ltMS• eo1tro1 · Jtu. 

ft• purpose . ot taia jack in connection 'ldtll a make buy plug or 
tlH 32•A teat ilet ie to ·•t• 1t poaaibl.e tor a aan ··t .o watch the 
pertonaance ot th• ••lector under test at tJH tiae tl&e (CA) teatur• 
1a brought into play. 
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. . . 

5.1.1 iru•i epnt1pu1tx fut 111 <1c) 

5.18 

• 

With th1a key ;opera:tw, a :brua· cont1nu1ty 1•at . 1a . •4•• 1he 
partioular 11n• ••I•ctecl i. · 4•t•m1ne4 by tl&I ' Jack• 1n ·-(1),, C-T) · 
and (U) ro•• ·Which an plucge4 up. · · 

Jacka 1n (B), •1n•-·· <zl •rta,•, · •P4 (U) •va,a• a 1°-
Are ~••4 a• teye by, 1naert1nc a -, -..te ••1" plug in one · jaok 

1n each row. to direct the tinal aelector to any 4••1red. t,nainal 
When mat1nc bruall _oontinuity te■t1 • 

1u1t1-t11t l•x <n> 
Wilen thia key 1• opera·t•cl• a . ••rl•• ot teat• la made. ot each 

t1nal eelector · betor, progNaaini to ta• nex\. tinal ■elector. · 

5.20 na, 1111un a,1a,, &Ix <DB> 
Wh•n thia key 1a operat ·ed a teat ot tlae tiae meaaure release 

feature of final eelectore 1a •4• Wllen (16) .ni toll is 1n poai­
iion 5• 

• 
5.21 eoautator t••1 111 CCQII) · 

When thia te7 ie operated tJae reaiatano• ot tae fundamental 
circuit la reduced in orfler to detect •xce■eive resistance between 
co•utators and their -brush••• 

5.22 Tranater &tx <TflA> 
Tlds key• when ope.rated 1n one direction. · oonneeta tae. teat 

line (line 99) to the automatic -te•t · circuit; nen operated 1n 
the oppoe1 te direction. connect• the teat line to tlle Jack a at 
the t1nal trames tor uae with the portable teat oircui to 

5.23 Clas■ sequence 8tritch. <H) 

'nte purpose ot thi• ffitch ia to change the test conditions 
aa required to simulate di.rte-rent 11ne conditions and to cauae 
the teat c1rcu1 t to advance to ·· the next tinal when all t)ae dea 
sired teats have been ma.deo 
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'?hie meter oounta tor every teat call paaaed or attempted to be 
passed. 

5 o25 11u1t1-t,at l•;t•r <1t> · 
7h18 meter operates each tille a multi-teat ot ~ •elector ia 

completedo · 

5 026 Alarm M•t•r · <AI,¥) 

This me~•r counta 'each time th• trouble alana 1a brought in. · 

5Q27 JpaY Ipcpp.ing; Jctmp (IX) 

Thia lamp light• When a busy ino011ing ia encountered. 

5o28 BuaY Pinol HIP CJl) 

Thia l~p lights when a bWIY t1nal ;_ ts enoounteredo 

5. 029 194 ot CYql I Iemn C p;) 

This l&Jlp lights when the teat oirouit o<mpletes a routine 
teat ot all ·t 1nal s. 

5o30 BUSY Alarm JemP (BY) 

This lamp lights 1n case a tinal remains busy tor too long an 
interval when the teat circuit 1a waiting to make a teato 

\ . 

5 .. 31 Trouble Alarm l@mp ¢:IL) 

This lamp lights When trouble ia encountered 1n the final••­
lee -tor under teat or 1n the teat circu1 t 4ur1n, . th• teat. 

5~32 1s1x Back kaP <112 
'Dl.ia lamp flashes on a bruah oont1nu1ty test it the line called 

is bu•Y• 

5.33 Intercepting IernP c IN) 

1he lighting ot thia lamp on a brush oom. inuity : teat may indi­
cate that the lina called 1a intercepted or that the sleeve ia 
openo 



( 4-1 Pa g · . Page 10) 
Iaeu e l !'l\... 14023 
Jan uary 17. 19280 

5434 BD&fb eontinuttv sw1tch <pc) 

This swit ch contr ol s the progress of a bruah continuity test . 

6. c_IRCUIT S?JlftATIQN 

6.01 start at Teat 

· The (ST) and (TJA) ·or (IC) k17s are operated to etart t h· ·. 
testo iti• (ST) key operated. opera.tea tho (IT) relay under e n~" 
trol ot th• (O) ca11 ot each connector nitch4 Should any co ...... 
nector 1wi tch be. ott nonaal, the (ST) relay will not ope rat ~ 
!he (ST) relay operated. locta under control ot the (ST) key 
when the _connector ••quence switch advance• and operate• t h 
stepping 11agnet aaaoc1ate4 with th• ( l•A) brush aaeembly·o Cir-­
cuit i battery,. winding · qt the mapet, (TRA) relay nomal, brua h 
and normal terminal (I-.\1) 0 (ff) teya (ST) relay -operated, ( TRA) 
or (JC) key operated. to groundo '!'ht (t) relay d.oee not oper­
ate at this time as ita win41ng ia ahort-c1rou1ted. '1'h• ste p­
ping magnet energh•d• : open• it• circuit., releases and advan ces 
the (I•A) brush aeeembly to terminal lo When tenainala on th 
( I) awitohea are not connected tor .a te•t• the terminals ot are 
A are connected to ground oa~ing the stepping macnet to ener­
gize immediately upon the adv.ance ot the aw1tch to that terainalo 
When th• ( I-A) brush assembly a4vanc•• to a terminal which ia 
connected tor teat the (T) relay operates 1n ■eriea with the 
ate~pinc magnet~ The stepping magnet doee not ope.ilate due to the 
high reaietanc, .in the circuit. !he (T) relay operated. ope?'• 
atea the (CON) relay. 7be (COB) relay operat•<i• : lock• under con­
trol ot the (ST) k•Y• and a4n.nce• the (R-U) switch to the auc­
ceeding -or •teat tor busy• poai Uon. Por the tirat wet this 
will be position 2~ Circuit, Battery, (R•l.A.) magnet., cam. (B .... lA), . 
oroa1 connection block 6-X l•d l .. brush and terminal 1 ot arc 
( I--A.8• (CX>H) relay operated. 'to gr~do When mort than one con- · 
nee tor ia requ1r•4 to 'bet all th~ :tina1 t·troui ta 1n an exchange. 
each auocteding . connector carmot be moved. out ot normal until the 
preceding one uae4 baa returned to normal. Por 1netance, it ia · 
a_eaumed that the second connector ehown in the Schematic ie the 
last ot a eerie• ot connector uni tao Connector 1 can only be 
moved out ot poeition l or 10 atter th• lut connector 1• netored 
to position 1 or lOo 'lhe c1~u1t tor rtatoring the lut connector 
or any eucceed.i _ng connector• iii tr• croun4 on the (CON) relay 
operated. brush _6 an4 aome tenainal ot the (I) ewitch oroae con­
nection on ■ trip. 6• · oa• Pot laat connector u•ad• oam C to batw 
tery thru th• (a) · magnet-o It one ot tile connector uni'\a 1• not · •, .. ' 
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retutned to normal• : the o1rou1t cease• to tunetion and the alarm 
operates a• hereinatter descr1bedo 

6.02 t,at Ipppldpg for IHIY 
- /I 

With (R-lA) •witch in position 2, (TI) relay operates on it• 
pr1Jlary w1nd.1ng. the circuit ·being .th·ru (R) cam or (.R•lA) switch, 
croee connection block (5-X). arc (5) ot (I-A) switch and tront 
contact• ot (T) nlay. (TI) relaY operated, light• (Jt) lamp and 
advance• (Jl ... 2) switch trom 1 to 2. In position 1 3/4 batter., . thru 
the secondary winding and tront : ~oonta _cte of ( TI) relay is connected 
to (1'K-l) lead. . (1!C-1) lead may cormect to (TIC) lead on t.he sleeve 
ot . a three---wire local 1nc•1nc selector or _ to the aaaoc1ated sleeve 
ter1111nal at .· the district or o.ttice multiple ot a two-wire incoming _ _ _ 
••leotor •ed aa. a local incoming •elector. It -the incoming a,.. \ 
lec ·tor 1• normal. there will -be no cround on -,the al eeve and :(TI) -- --·-· 
relay should. release when (R2) _ •witoh lea,ea position · 1 1/2'!' It -
the incoaing ael ector · 1• bu•-Y (TI) relay ·. will lock -over ( m.-1) 
lead and _(JI) lamp will re•1n lighted. 

When the incoming become• tni (TI') "lay ah_oul.4 r•l•a••• (TI) 
re lay rel eaeed c onnec ta ground to ( 'lit) 1 ••4 to , ,iold the inc .oain~ 
eelector busy _, extinguish•• (BI) larip ~• oGrqlec\a (ff..-i) lea~ 
thru to (AV) interrupter. When (ff .. l) lead beo011ee gro~e4 and 
(AV) interrupter mat••• (3) ,relay opera'l•J .jlhen (AV) 1nte~upter 
breaks (5-t) relay operates; when (AV) interrupter make• (2) ~•lay 
ope~t•eJ when (Av) · interrupter breat• (2•) - relay operat••• ·-••n 
(AV) interrupter makea (1) -~ relay _. operat,e; whm : (AV)' inten,ipter . 
brealte (l •) relay operate• .; when (AV)_ 1n terrupter· mat•• (.o) ~•lay 
opera tea; w}len (AV) interrupter - br.-ka (o*) rtlay . operate•~ ( o•) 
relay operated •dvances (R2) . awitch tram 2 to 3,. 'lb• purpose ot 
the delay ·ocoae ioned by runilinc down · tbe counting relay• ia be.cauae 
(TY...-1). lead ie momentarily _ groun"•4 b)' the aeque1:1.c1 fti:tch ,4vanc-
1ng pathe, before the down-4.nv•-~• tak•n ·p~•~•• · on ' lMYing po-
aition 2 the oount1ng relays are released. · 

6.03 setting Ineqpaing control s111tch 

I 

Wbt~ the (R-2) switch enters position 3, th• (R-lA) nitch 
advance• · to po•1 tion 3 • . the ( IC,) stepping _ •pet .18 energ11ed. 
thru the (ST) tt1. · and the (RS--2) relay operat••• . -With the (R .. lA) 
awitch tm poaltion 3. the (1!t-l) ltad is connected to ground thru 
·the break contact ot the (PG) relay. 'l'h• (as~2) relay opera,•d• : 
operates the (Tr) relay and ad.vancea the (R-2) switch to poait1on 
4. '!he (Tl') nlay .operated• op,rates the (~ ... l) r•lay when the 
(IC) •witch 1a in .odcl positions ~ .opens th• : operating circuit 

. l 
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tor the (TR) relay . thus holding the (T) and (R) leads openo . 
!he (TP~l) relay performs no useful function at this timeQ 'l'h• 
(IC) stepping magnet energized., opens its circui ·t and releases , 
advancing th.• (IC) brush assembly., The position ot the (IC) 
•witch determines the number ot overflow terminals the incom• 
ing ·elevatox:- muat pass by before it is restored. to normal• and 
thus determines the number ot ·~roups t.o be teated,. 'fi th th• 
echeme ot croas~-connection shown on the drawing and w1 th · the 
brushes of' the (IA) nitch resting on ;terminal 10: group O to 3 
inclusive in the Liret .trame are te•tedo AB determined by the 
cross-connection ot th• (IA) s_witch and terminal atrip 4, . the 
( IC) magnet is ahort-c1rcu1ted when it• bruah asseml>lY rests 
on terminal 1. Circuit: ,round on the (PC) key, brush 4 and 
te .rminal 1 of (IA) switch, , cross ... con..Y}ection or terminal .•trip 4,. 
lead 4, to termiDlll lof arc (IC-2)..,, On the setting jue'\ made, 
the incoming elevator returns to normal .when the elevator 
b~ush• have stepped to the fourth set ot overflow . terminals. 

6~o.,. Inccping Brush s,1 ection 

With the (H-2) switch in p011t1on ~. th• (UP) ma.gnat 1n the 
incoming selector is energized by ground ·t>rom the break contact 
ot the (or) relay, cam (Q-2),. (RB-2) relay operated, cam (D-2) 
over the CTU-1) lead, causing the elrntor to aaoend tor inoani ng 
bruah selection. ihe bruah ••lected ie controll 'ed by · the aetti ra, 
ot the (IA) switch. · Wi-th the (IA) nitch on terminal · l ·and with 
th• cro'ae..;.conne ction ahown. · th• Co)· brush will be ••l•cted-, Ae 
the incoming · brush elevator ascend.S, ground· tr0111 · th• (A) cOllllltt• . 
tat•r over the (TA-l) lead thru arc 2 ot th• (IA) •witch and · 
crose--connecting strip 2. operate• counting rtlaY .(o). When· the 
brwsh ot the (A) comliutator mat•• contact with an ·1n•ulated aeg­
i:lert1 ot the commutatort: the ·(o ,t) relay operat••• 'lh• (ot) -relay 
operated. op~n• the circuit to th• (UP) magnet. stopping th• 
elevator and advancee the (R-2) nitch to position 5• With the 
(R-2) awitch in position 5~ the (TII) magnet 1• energised over 
lead. (1Df .. l) tor tripping th• brush4 As the (R-2) ••1 tch lea.vn 
position 4-1/4 the (0) and (ot) relays releaaeo Ground on the 
contact ot the (ot) relay normal advance• the (R•2) switch to 

· position 6. 

6.05 InpgJipr Group s,1,ct1on 

With the (R-2) switch 1n poaition 6" the (UP) .mapiet in the 
incoming ia again energized cauaing the elevator to ascend t'or 

I 
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incoming group ·••lect1ono :'Du~ (111) ma.gnet op.erat•d.• 'tripe th• ••­
lected bruah. ·tntenU ttent ground. troa th• 1nccm1~ (B) ooaiau­
ta·tor over ·lead ·(TJ•l) ·and thru arc ·3 ot , the ·(IA) aw1-tch ud 
croee-connect'ing ·bl~ck 3t operate• the (0) Nlay tor th• given . 
posit ion or · ~h• (IA) ~wi toh and · . th• croe••ccn11ieotion · •hown) • the 
(0 1) relay operate• 11hen the groua4 . ii r1move4 trOII the (o) 1•4 
by the tunctioning ot the OOJllllutator •o ·,tt• (o ·•) relay operated, . 
atop• the elevator again and a.4van.oes the (R•2) ,awitch ·to poa1~1on 
1 • Aa the C R4) n1 tch leav•• poai t ion · 6 1/4 th• (.o) and ( o·•) :re.;. 
lays relea••• A8 ·the m:toh ·1tav•• ·poait1ou 6~ th• ·· (111 ... 2) and (T) 
relays release. ·1be. (18•2) · rtlay released., ~pen, th• cirouit 
through the · 1000 oha winding -~t the · (ff) relay• 

6006 lino\ IMX tut . . '• . 
. . . 

I 

. . .. . . : .. ' ~ 

It the tinal · aH,o .to ·r :· ••t ·z•d. 1• ·but there ·. U :-~~uni/ , on the · · 
(8) lead-. When_~ lnooai .ng ·••tz• • - :titlal '·wht~h :~· ,.-.y, the 
(TP) rela1 hold.a through . 1·-u 800 ob» wuuU.ng over 1•~4 (18•1) ·•ncl 
the (~r) lup 1a licht•d.-. . It the ·t1na1 ·•• · ••11•4 s.. .tree" or 
\Sen · it beoo••• tn•• · the (T,P) relay nl•a•H• ·3!1• _(ff.) : rel.,- n• 
leaaed and the (,,,_;.1) --~l~y : remaining ~p•rate4,. ·oper;atea the ·(TR) 
relay, :thru ocld terminala. ~t ··'(·5) a~ ot (Icl a.witch ~nd kc~ oon­
taota ot (zcl·r•l•Y• -'l'h• (ff) relay relea■,a. eonaect, g~oun4 
lhru -its baot contacts to the aleen ot the tinal bold1ng - 1t . 
buay. 

· It the · t1nal selector which · ia ••1ze4 1• •:r ·and ill ot the .. 
type -that ha• · the tba• measure · rel•••• ~eatunt :there ·1• · a: ,poa•1• 
b111ty or . the t1nal eelector ('DC) rel&1 reoperating · Whil:e the fi­
nal 1s restoring ·to normal and loclcin -g to groun4 '\hru back oon- · 
tac'ts ot (TP) relay. Un4er thia condition tbe tinal will advance 
to · 1 ,. buay back · po·e1 tion. · 

60.061 · · ·w1u (TR) re~aY op•rat_. and (llf.) ·a,ritch . 111 .poaition 1., 
(TT) . ·relay . 1a connecte4 · to · the Ji.~,. and should be operated 
and releae•d by the . busy baot pul•••• 1b• :.t1rat .operation 
ot (YT) ··'relay operate, (Y'l'l) nlu 1n turn operat1nc (YT2) 
re ·lay which lockia und.er control ot (TR) nia7 . 1n po•i tion 1 
or (Jtll.) switch., ; When (YT) Nlay : nl•••••·• (Y2'1) rel&Y n­
leaaea and a o1rcu1t 1• closed from roun4 .. (G) cam ot (R4) 
•wi toh. back contact• ot (Y'l'l) relay and · tront oontacte or 

'. . (l'J.'2) .Nl~ .op.e_tating ( ff) relay. (ff) r•l&Y operated dia­
oonnecta ground trC1111 the tinal ale••• aliowing the t1nal 
('DC) ·. relay ·to ·r,lea•• and releasing Cm) . ·Nl&Yo · ( 1'R) relay 
r•l•••4 r•l•a••• (YT2) relay. (T.Pl relay .loots to ground 
on the tinal al ••v• unt 11 the .final ha• rea .t,ored to normal. 

.__: 
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64Cf'/ Adpnge gt Tt•t Syitch . 

60071 (TR) nlay operat•d• connect• the tip and ring leads 
trom the tinal to the teet c1rou1to (1\4.) sw1 tch being 
ln position i. battery thru the winding ot (YT) relay 1~ 
connected to the r1ng and (Y,_.) relay ahould operate trom 
the lJO ohm ground on the final ring when the final selector 
ia"in · ~h• normal position. (YT) r•laY operated locks over 
the tinal ring and opera.tea (YT-1) relay. Which closes 
grou.nd thru the winding of (1.'G): relay to the tip ot the 
final ·~ operates (Y'l\;-2) rela.Yo (ml relay should oper­
ate ·from the battery thru the winding ot the final (L) re­
lay. but the (L) relay should not operate on account ot 
the high resistance ot (TG) relay. (ro) relay operated, 
operates (TGl) relay Which advances (R4) switch from 1 to 
24 On leaving position 1~ (YT2)t . (ro) and (Ml) relays 
releaee · and the operating ctrcui t ot (YT) relay is broken~ 

6.,oa r1na1 Brush 1,1 ec.t1on 

In position 2,, the tund.amen.tal circuit tor tinal brush eel eo­
tio .n is cl°' ·•d and (STP) relay operate• in aeries with the final 
(L) relay., (STP) relay operated. operates (SO)~ (l) i;.. (2)-. (3) or 
(~) counting relay• the particular counting relay operated depend­
inc upon the bank in which th• teat line• are located it (BC) key 
ia normal -and upon -th• jaCk n (J) row in which a •make busy• 
plug 1a 1neer ,ted 1t (,JC) · key 1a open;te4. Iapulaea ' . .trm the t1nal 
(A) ooDUlluta.tor. ahori o:1rcu1\ an4 -rel•aa•· (STP) relay, ailowing . 
the prim• re-lay corruponding to: the · operate4 counting relay to 
operateo 'l'he operation ot the prime relay tranat,ra the pulsing 
lead -to th• next counting relayQ Th• illpulaes trom th• tinal ••· 
leotor circuit oontinue until (so) oounting relay operates. When 
(81'P) relay releaa••• · -c~o•) and (tot) ·relays operate. 'Die opera­
tion ot (BO') relay ·opena th•· tundamental circuit, causing the : 
final circuit · to ·aclvance. 'lb• operation ot (F0 1 ) relay ad-vanQoa 
(ll4) sequence inrttch tree 2 to 3. · on leaving postion 2, the bat­
tery · supply to tho oount ·ing relays 1- broken releasing themo 
(pot) relay r~leaaed.• ~d.Yanoea (#J) 'a witch from 3 to 4. 

6.09 r1na1 Tfns s,1,ctlgn 

In poai tion ·'+• the tund.amental c1rcu1 t tor ·tinal te _ns ael ec­
tion 1a cloeed and (STP) relay operates. open.ting (9) counting 
relay it (IC) 'key ie ·n~mal or the count 1ng nlay corresponding ~.,·. 
to the jaok in (T) · row in which a •make buey• plug ia inserted 
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1, - (llC) Jcey ta operated. A• · pule•• are received the auoceaa1ve 
counting nlays op4'rate; when (BO') and (PO•) relaya operate, the 
tuadallental circuit · 1a 'br..okeri advancing , th•- t1nal aelector and ad­
•nci1ng _(.,_) ·ew1tch trom 4 to 5•- On leaving position 14-.. the bat­
tery aupp~y to the Counting . relays 1a broken rel-eaelng th•• (,ot) 

ay nl••••d._ .advancae (84) •witch tro11 · 5 io 6. .. · 

In poeitl~n · 6+ . the tund.amental circuit tor tinal unit,, aelec­
on _ ~~ ol _oatd an4 (8TP) . nlay op•rat••~ ope~ting . (7)' or (9) 
unting .nlay. · deptnd1ng .upon the poe1 tion . of (R3l . •111. toh it ( BC) 

ey 1, nol"lllil or 1h• coun .ting relay co.rnaponding to · th• jack in 
) row in which a ••ke ·~busy• plug 1• inserted .it (BC) Jcey 1a 
erate44!' .Aapul••• -ar• received the succeaaive counting relays 
erat•t irhen _(JO :•) . •iid (J'O• ') relays operate _, _the tundamental cir-

ui t 1• broken advancing : the tinal selector and advanc;ing ( ff#.) 
- .~,~,.Ji<'•·.T•itch · trom 6 to 7., on leaving position 6~. the battery supply to 

• counting relaya 1e broken releasing themo · (FO') relay r~leased 
vane ea C 84.)' •witch trom 7 to 8,. 

In position 6, battery trom (J) cam of (~) tnritch 1.• cloaed 
ru to (118) nlay,. The winding o~ (KB) relay 1•1short circuited 

y cround thru bet"ck contacts ot (SO) relay, a that 1~ .doea not 
perate until (SO) relaY -operates~ . (JIB.) relay operat .d,. remains 

.operated until (R4.) an tch ad.vane•• out ot 9 and. until (TKR) relay 
·-- ·.--··~---··11eases. (D) relay _-•.operated, switches tM sleev• ot the test 

1ne trom a busy · condition to the teat circuit. 

·Lin• tt•t• . 
6.111 141, Line 'con41t1on1· 

directed to it. 
With .. ( Jt,) switch 

resemble• an idle lo- ~•&'~~ 
nal ■ elector is d.i 

With (1\3) swit 
r••••hl•• an 141 
n&l select.or ia 
99. 

With (}6~ . 
reaemblH ..,..,,~"4• 
•elector · 

at line, (line 99) 
.group, and the fi .... 

1.1. h ta to line 

'"'PIII.IEP'lllr·roup ,. and the final 
• hunts to line 990 



( 41 Pages, . Page 16) 
Issue 1- BT-514023 
January 17. 1928. 

6.,, 112 nna 1 Mxau9, 

601121 Th• final advances after unite sele 
disconnecting ground trom the ring, rel 
(YT) relay in turn rel easing (YTl) rel 1) 
relay released connects growid to the ring ot 
the test line. When the tinal ·atops on. line 
after testing it for busy. it connect~ tery 
thru a rea1stanoe to the sleeve. operati ( 
relay; . lighting ( TL) lamp and also opera 
(SLV) or (SLVl) relay closing a circu1t· · 
back contacts ot (Y1') relay to operate 
layo: (SL) relay operatedt locks indepen: 
ot (YT.3)· relay. When the final advances' urth • 
the ring is closed thru and a otroui t ·1a lose 
trom ground,, trom cam (E) ot (ftll.) sWi toh · ck 
contacts ot (YTl) relay,. the ring ot tho est 
line 9 the ring ot the tin.al, . cam ( I) ·ot R4) 
ewi tch,. mck contacts ~t (YT) relay ·, cam Q) o 

· (R3) switch• winding ot (YT3) relay to tery, 
operating (YT.3) rel&Yo (Y1') relay oper ed, 

v opene the operating · circuit ot (IL) rela; this 
a tor the puz-r>ose ot ·prevent1ng the ope t~ln 

o (SL) relay and blocking the test circ it in 
case the immediate make busy path ot the call -
line 1s open. With (Y7') and (SL) relay oj 
at•d• a circuit ls closed thru their fro t c·on­
ta.cts o advance (R4) switch trom 8 to 9 On 

osition 8~ '(Y1') relay releases 

; 
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•• broken but it ria1ned locked thru 1-ck oontacte or (ml) 
relay. (1'Q) _.eiay operated, operates (m2) r elay. which 
lock• thru (p) cam ot (Rf.I.) awitch • . The operation ot ('DO.) 
relay also diaoonnects ground trom the tlnal sleeve and. 
ewitohea the locking circuit ot (SR) relay from ground to 
the final eleeve. ·When ground ia 41aconnecte d trom the ti• 
nal •le•v•, the tlnal ( 'IX) nlay ahoul4 r eleae• and connec't 
ground- · to the eleeve thru ite back contacts; this ground 
ehould hold (SR) relay operatedo Should th• ground not be 
connected to the aleeve by the relta8t ot th• tinal ('.ft{) re­
lay• (SR) relay would release. nleaa1ng (J'fl) relay opening 
the opere;ting circuit ot (CH) relay, blooting the teat cir­
cuit 1n poeition 15. !h, tinal ehould·advance to 1te 
•a•1t1ng called aubacriber'• release• poaition. -,:be tinal 
(L) relay ahould hold in ••riea w1 th ~J . r ala. y •· opera ting 
(SUB) relay. (BUB) · relay operated. operates (Jtr) relay in • 
iurn....o.perating (IITl) relay which advances (R4) awl tch troa 
9 to 10. ~• operating circuit ot (KT) rela y in position• 
9 and 11 1• thru tront contaota ot (TKR) relay,. (tJKR)' relaY 
ia held thru tront -oontacte ot (SLV) or (S LVl ) relay. 1h1a 
1e tor the purpose · ot de.tecting a oroae betw een the Up and. 
al eeve ot the tinal brush., a• a cross • ot 'thi s type would 
cause (SLV) or (SLVl) relay · to b• •hunted. and releaaed tr• 
the ground . on · the tinal tip 1n the talking poa1 tion and the 
•a.•i ting•· called aubsor1 .ber •ta rel ease poal tiozi. · and th• ad-­
w.nce ot th• teat circuit would be blocked. On leaving po­
sition 9 (KT) i-elay .releases• releaeiic (11'1'1) r elay an d ad-

. vancing (R4) , awitch trom 10 to · llo In -po&i t n 11,. it the 
tinal (L) relay is atill h~_lcllng it shoul _d . (SUI) r~lay 
tlhould atill be open.ted a ·nd (IIT) relay •ho uld operate. 
operating (llTl) relay. It th• tinal (L) rel,ay tail• on i ta 
hold teat (SUB) relay ahould be releaae4 and the teat cir~ 
ouit ehould block ·in position 9 or -llo (rrl) relay oper• 
at•d• looks to ground on (J) oam ot (R4) t h and advance• 
(J\14.) ••tch trom 11 to 12. On leaving poa1 tie n 11 ·(Jti') re­
lay rel••••• adft;nc1ng .-(R4) awitoh troa 12 t o 13. On l•v• 
ing poa1tion .. 12, tbe circuit thru (SUI) relay ie openedl 
however• ground trom (Z) cam ot (ft4) ewitoh thn r .. 1ew.noe1 
la lett oonneoted. to th• ring ot : the ·test l i ne. applying a 
relea•• \e1t to the tinal (L) relay. In pos i ti on 13~ (IIT) 
relay ahQ~ld operate in local oi uit• cloe in g a circuit 
trom ground thru ite tront contact• ·and tro nt oontacte ot 
( IITJ.) nla,: to .advance (l\4) 1wUch troa 13 to 14-. On leav• 
ing poai tion 13 (MT) re-lay l'.'fll •••••• In poai ti on 14ti (SUI) 
relay 1a again bridged aero•• t he tip and ri . ot the teat 
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l1neo 'l'hia is tor the purpose ot holding the final (L) 
r lay in ca•• it haa ta.11,4 to aeet its release teat. In 
position 14t a circuit ia cloae4 troa ground thru back 
contact or (IIT). relay. (W) OU& ot (If.I.) •witch. , (l>L) 1n­
ternipter, (R) oam ot (ll3) awitoh, 0) relay to battery., 
operating (1) relay when (DL) · 1nt•rrupter ·01o■ea. lhen 
(J>L) 1nterrup\er opens (1 1) relay_ ahould. operate, When 
(DL) interrupter again ol•••• (So) relay should operate. 
and_ wh•n (DL) interrupter again opens. \BO") ancl (rot) r,­
laye operate. (1'0 1) relay operated.. advanco.J (~) ·awitch 
~om 14 to ·150 On leaving poa'ition 14 th• counting re­
lays are releaaed. In .-poeit1on 15, 1t the·t1nal (L) r, ... 
lay has tailed to release (SUI) nla1 will be operai@4 

nd (KT) relay wil operate in turn operating (lrtl) relay 
which loo~a and blocks the teat circuit in poa1t1on 15• 
It the final -CL) r l . y meeta 1 ta ' rel•••• · teat · the final 

ll a4v~nc:e and dt connect batte ·ry trom the aleeve ot 
. t e _ te•t -11_n , rel sing (!L) relay which ~xtingui■hH 
( TL) l&11p and , rel easing ( SLV) or (8LVl) relay in turn r ·3 

ly · ing (SL) ·an4 ( ) niaY•• , (1'1Dt) relay rel eased, ·r '43 

lea••• (DO) and (1111) relaY•• ('l'Jtl) relay released • 
. itchH the fina l le ev1 . trom the lookin1: ·circuit ot (SR) 

rela.1 to the · 1ocking oiroui t ot CIR) · relay. (S·R) relay 
i' leaeee · but (PR) rela y ahould lock to ground on the t1nal 
o,l ·en. A circuit · a oloeed t.rom groun4 thru back contact s 
c~ (SR) relay.and front oontacu ·or (.Pft) relay to operate 
(CH) rela, •. Thie is tor the·purpo•t or chect1ng the loc k­
inc oirou1:t ot (PR) Nl•Y• · · (CH)_ relay operated., lock&- to 
ground on (Jl) ' cam ot (!fl.) ewitoh~ lb.en the tina.l Nlector 
baa reetored to.nonaal• it will _ disconnect p-eund tram t ~• 
sleeve,: Nleaa1ng (PR) relay.. (PR) relaY releu••• con ... 
n ta ·ground to the .: tinal aletve to hold the ·t1na1 . ••lee or 

y and• circuit 1• oloaed trc:li ground thru back oont et a 
ot (m.) relaY in parallel thru oontao:ts ot (DIR) key nor­
mal and . con tac~ ot (!I) oam ot (83) · awl tch 1n poal tion 6 to 
4tt: 'ba_ct oontacta ot _ (SUI) relay. tront _cozt.tacta ot (CB) r -
1';..1. ~acJc" con\a,ote· ot. (J'R) rela)' and (W) (?am ot· (~-) •witc . • 
a4ftn~ing ~at,.) •111 tc _h trom 15 to _ 16.-

Wi +h (J,13) ·.Slfit oh .-in . oa1t1on, • th~· test line· (line ~9) · re- . 
•••bl a a buey · direct line when the tinal nlector is i•• ti ng 
it• and t h• tinal ,o_~l~c ·or -is ,.clir,ct-ecl .to it. 
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With(~) awitch in position 9. t h e t at line ·~1ne 99) resem­
bles a busy laet line of a PoiloX-o grou p, : when the ina l ael ector 
ia testing it• and the final is direc t d to · line 97 and P.1.x. 
hunt to line 990 

On both of these teats when (R4) .switch reache s position 6, 
battery thru naistancea ie connected to the eleeve or the teat 
line holding it buay and operating (SLV) C>r (SLVl) relay in · turn 
operating (SL) relay. ·When the f-inal advancea after units selec­
t ion.- 1 t disc onnec ta ground from the ring ., rel eaa ing ( YT) re lay, 
in tum releasing (YTl.) relay. (YTl.) re l ay Nleaae4$ advances 
(ftl4.) switch from 8 to 9♦ Th• final sel ec tor te•ts the line and 

. finding 1 t busy, the elevator should Netore to normal and the 
final should advance to the buay back position. Jusy back pulses, 
interrupted ground, over the ring should opera t~ and release (J:B) 
relay. The first operation or (BB) relay should operate (2) re­
lay, the release or (BB) reiay pennitting (2 ·1 ) relay to operate, 
the next operation ot .(BB) relay ahould .op~rate (l) TelaY•' the 
release ot (BB) relay penni tting ( 1 1' ) re l ay to operate, the next 
operation of (13B) relay should operate (So) relay~ the release 
of (BB) relay permitting (BO') and (POt) relays to operit.t,. (1'0') 
relay operated •. advanou (R4) switch trora 9 to lOo On leaving 
position 9 be.tt6ry is disconnected from the sleeve · ot ~• teat · 
line releasiz:ig (SLV) or (SLVl) relay in turn releasing (SL) relay 
and (BB) reiay is disconnected from the ring and the counting re­
lays are releaaedo · In position 10 (CAl) relay operat ·ea., advancing 
(R4) switch trom 10 to 16. With (CAl) nlay operated.• the ground 
1• disconnected from ·the eleev, aa ·(Rt,.) ·switch advances trom po­
aition 15 to positioft 16. Thie ahould permit the t i nal ('DC) re­
lay to rel ease and the final to restore to normal • . 

601, No Teat c,11, 

With (R3) switch in position ' 13 • the teat .. .iine · (line 99) re­
sembles a busy direct line when ae1zed by the t.1nal aeleotor. and. 
the final selector ia directed to ·the teat Un• on • · •no< teat• 
basis. '!he •no test• indication is transmitted to the final over 
th e rine by the low reaistance shunt around the wind i ng of (YT) 
relay; this ahould cauee the operation ot the t1nal (PBX) relay 
when the final advances atter units aelectiono When (R4) switch 
r eachea position 6~ battery thru r@a1atancea 1• connected to the 
sle eve or the teat line holding it buey and operating _(SI,V) or 
(SLVl) relay in turn operating (SL) relay • . When the final advances 
af ar units selection. it ·disconnects ground from the ring, . releas­
in YT) rel a y ., ·1n turn releasing ( YT].) relay. '!he final •elector 
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ehoul stop_ on th .. t.at line 1n epite -ot its buay condition and 
1houl ad.-va '"• cl aing through the ring and a circuit is .:closed 
trom groun4 . trcm (I) cam ot (i\3) alfitc:h:., bac:k contaou ot (Y:.: ) 
relay• the ' r1n -et the teat line, the ring ot the t1nal ,. cam 
(I) ot (Rf4.) switch,, bact· con:tacta -· ot (YT) nlay •, cam (Q) ot 
(re) · witc, win 1ng ot (Y'l5) r&lay to -batiery. operating (r.t'5) 
relay"' With (Y'.?5 nd·(sL) · relays operated., a circuit· is closed 
through their tnnt contact• to advance (JW.#.) &witch trom 8 to 9o 

. On leaving posit on a. ·(Y1') relay releases. (HT) . relay• is con-­
necte4 to th• tip ot 1\he ·te .at line, and. when the tin l reaches 
th ·talking poeiti it should operate trom ground tom (E) cam 
ot ( 1l4) sw1 tch• 1n oeition 9ti over the tip ot . the t l s.ele toro 
( T) elay operated., connects (TKR) relay to the t'1 1 ringo 

.. re I wiring ia ueed., in posi tiona 9 to 15 ot ( ff.I,} • 1 tch'II 
n-o und tr (D) caa ot {)6) elfi tch through· the windin ot (SUB) 
rel '• (V c m ot' (Rll, switch _and (P) cam ot (R3) a itch 1a oon­

te to the · rinc ot the teat line,. Where . •J• wir g is used. 
poi. ion 9 ~(.,_ )., ground · t:rom (D) cam ot (R3) e ch through 

() cam ot (!Uf.) . awiteh and (P) cam ot (R3) •witch 1• conneot,d to 
t ingot th teat 11ne4 (1.t'KR) relay should operate and should 
lock thro gh tront contacts ot (8LV) or (SLVl) rel y • ·. CT.KR) re­
lay operate d_., · operates ('DO) relay and holds Om) relay opera ed. 
(SR) rela'Y .. ,s operat .ed in pG&ition 6 ot (~) swi t ch, thro ugh 
bac contact ot (mi) rtlay,. it operated . (FR) relay . On lea v­
ing poettion 3 the operating oireuit ot (SR) ~elay • brok en 
but it remained locked through back contacts ot ( ) relay. ( TKl) 
rel y o erated. operates (m2) relay,_ which locks thr ough (P) cam 
ot (ft4) •itch. 'lhe operation ot (ro) relay also c11,co:imecta 
gr ound trom the tinal eleeve ,. ap.d switches the · -,locking circuit 

· _ot (SR) relay .,trom ground to th• final. •le•v•4 · When ground 1a 
di11connecte4 f r the tinal aleev•• the final ('IK) relay should 
release and connect : ,ground. to the sleeve thru 1 ta back contacts J 
thia · ground ehould hold (SR)- relay operated. Should the groWid 

o t be connect to th ·e ■le eve -by the release ot the tin.al ( :.u) 
relay. (SR) re ly would .release. rtleaa1ng (J'R) relay opening ·the 
operating circuit ot (CB) relay. blocking ' the teat circuit in 
position 15. (m2) ra ,lay operated. advances ·(R4) switch tro m 9 
to 15. On leaving poait1on9. the battery aupplied to the sleev e 
ot ~h• test line ~r(IIS (Y) oam ot (R4) switch is diaconnect•d~ The 
final ahould . advanct troa the taltlng po•it'ion. Where •1• wirinc 
1• ue•d• ground thru the winding ot (SUB) relay · is connected to 

. . the rinr • but th finals Which are arranged not to await th• 
~lltd subecriberte release on no test __ calla ahou.lcl. not be held 
by this groUJ\do However. 1t this feature ot a final •elector ie 
i~operative,. 'the tin.al (L) relay _.may lock in series with (SUB) 
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r lay, operating (SUI) relay, in turn operating (IIT) relay in poa1-
tion 15, 111 turn opera ting Cll'.l'l) relay which locka t.hru ( J) cam of 
( #1-) switch and prevents (R4) awitob trcn advancinc trom 15 to 16. 
Where "'I' · ·wiring 1• ueed thJ ground ia cliaconn1cted. trom the · r1ng 
when (.R4) •witch 1,avea poeition 9., th1• ·Wiring 1• : ueed where there 
are final selectors wh~_ch await the oalled aubeoriber 1a nleaae on 
no teat calls a• well as on· other calla. '!he advance 01" the f i nal 
dieconnecta ·'battery .trom th• elHve o.t the t s t .line, ·releasing 
(SLV) ,or (SLVl) relay in · turn releasing (SL) and ('rKR) .relays . 
(TKR) relay released. rel••••• (TKl) .and (KB) relay•• (TKl) relay 
released• ffi tches the final •l••v• . trom the looking · circuit ot 
(SR) relay to the locking circuit ot (J'R) relayo <•R.) relay re­
leases but (7ft) _relay 'ahould lock -to cround onth•ttnal &lHve. 
A circuit 1• closed i-rm ground thru back contact• ot (SR) relay 
and . tront con'\aet ot (PR) relay to operate (CB). Nl•Y• th1• 1e tor 
th• purpose ot checking the locking circuit ot · (PR) r•lay._ ( · ) 
relay operated, locks · to gr _ound on (E) cam ot (R4) .11fitch. lb.en 
the final aelector .has restored to normal it will d.iaconnect 
ground trom the . sleeve·, releasing •(PR) . relayo (PR) relay re~ 
leased.• 4o_nnecte ground_ to the final slHYe to hold the tinal a e­
lector buey and a circuit ie closed trom ground thru back con t acts 
ot (IITl.) . relay. contacts ot (N) cam ot (1\3) ewitch, 1-ck co11taot1 
ot (SUJ.) relay, tront contacts ot (CB) relay. back contact.a ot 
(:rR) r,lay and (W) cam ot .(#1-) awitch., advancing (ff.I.) all'itoh trom 
15 to 1_6. 

Tia• MHIYD · Bil 1&11 I11t 

w•. th (1\3) in position 5 it ('DIR) _ •time meaaure release• key is 
operated, . a teat ot the tiae aeasure release teature 1• aade on 
41ac onnect1on. 'l'he teat proceed• a• d.~•ori'be4 in par. 6.113 un til 
(R4) switch leave• _position 12, except that (SUB) relay 1a bridged 
directly acre>e■ the tip and · ~1ng ot the t••t line and 1• ··not i n 
aeries with reaietancea, _and when (R4) awitoh leave• poeition 12 
this circuit 1• .not broken. thie prevents _ the tina.l troa advancing 
out ot th• •awaiting called eubecriber•e release" position. The 
teet _circuit advartces to position 15 aa de•cribed in par. 6~113. 
(SUB) relay should remain operated, th1• ahould operate (IIT) relay 
in position 15e in turn operating (JITl) relay, which locks thru 
(J) cam ot (JW.J.) •witch. Atter a period ot time the tinal sel ector 
ehould be aivanced by means ot interrupter• out of the •awaiting 
called aubacr1ber'a release• .positions . releasing (SUB) relay in 
turn releasing (YT) relay, and also diaconnecting batte .ry trom the 
•leeve releasing (SLV) or (SLVl) relay 1n turn releasing (SL) and 
('lKR) relays. (TKR) relay ~~leased, r•l•asea .<no.) and (IIB) · 
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relays. ('!'Kl) relay released, switches the rinal sleeve from 
th• locking eircu1 ·t of (SR) relay to the locking circuit of (FR) 
relay. (SR) relay releases but (PR). relay aho~ld lock to ground · 
on the final sl~eve. A circuit ie cloaed . .trom ground thru back 
contacts of (SR) relay and tront contacts ot (PR) relay to oper­
ate (CH) relay, this is tor the purpose · ot checking the locking 
circuit ot (PR) relay. (CH) relay operated, locka to ground o~ 
(E) cam ot (Rl,.) ewitch. When the final selector has reatored 
to · nprmal , 1 t will disconnect ground trom 1h• al eeve, rel easing 
(J'R) relay. (1R) relay releaaed., connect• ground. to the tinal 
sleev-e to hold the final selector busy and a circuit 1• closed 
trom ground tram .( J') cam ot {a,.) awi tch, front contacts ot (IITl) 
relay, (N) cam ot (J6)' nitch contact• ot (TIIR) key operated, 
back contacts ot (SUB) relay, tront contacts · ot (CB) relay, back 
contacts ot (FR) reiay and (W) cam ot (Rl4,) nitoh, · advancing (R4 
•itch trom 15 to. 16. · 

6015 gu1t1~1eat operation 

With (MT)• ••ul ti•test•, key operated. a aeries ot· teats 1a 
mad• on each final selector, the :tirat ,with (1(5) switch in osi­
tion 1. On the completion· · o:t this teat (lf.f.) switch will be 
poei tion 16. A circui '\ will be closed trcm ground from Cm) e 
ot ( ,_,,, back cont&cte · « (CA) · and (BC) relay-a contact& ot 
tey operated, (B) cam ot (ft3) ■witch advancing (1(5) switch t r om 
l to 2o Ground tram (C) cam of (rfS) switch advancss (fV.I,) switch 
tro• 16 to - 17. - Ground thru.contacts ot (ST) key operated, ad .... 
vancee (~) switch ~om 17 to·1. F.ach time ("4,) switch advances 
trom position 17 to poei tion 1, (ST) message rer;ister opera tea , 
counting the number ot aingl e teats made. Oround trom . (:,) cam 
ot · (~) awitch advances (!{5) switch trom 2 to , • . With (1{3) 
nltch·in position:, the ·next teat ot the final 1a made and when 
( N-1-) switch reach ea po·s1tion 16 ( lt5) switch will advance from 3 ·· 
to ·4, causing (If.I.) switch to restore to -normal advancing (1e) 
nitch trom 4 , io 5• In lite manner the · teata are made wit h (JG) 
nitch in poaitiona 5. 7, 9, : 11 and 13. With (1{5) ewitch in 13, ,, -
when (JW4.) switch reaches position 16. · (~) ·switch 1a advanced / -­
trom 13 to 15 and js ·advanced by the (A) cam trom 15 to 18. 1 In 
position· 18 of (ft'5) switch a circuit is ·closed trom ground, (D) 
cam ot (R'5) nitch. contacts ot (IIT) key .operated, back contacts , 
ot ( IBP) relay, contact• ot (TA) tey noz,tal • winding ot · ( R33) re­
lay to battery, operating (RS3) relay. ( RS3) relay operated ,. 
locks throuch back contacts ot ( 1\14) relay and· advances (R4) 
switch trom 16 to 17 • Ground · through contact• ot (ST) ke y op er­
at ed, advances (R4) switch trora · 17 to lo A• (le) switch adva nces 
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from poaition ,17 to position 1, (IIT) ••••age reciater operates, 
counting the number ot multi-teats ma.de. Ground trom (F) cam or 
(.81-) switch advances (Je) switch trom 18 to 1. 

s 1ne;1 • Teat Operation 

With (KT) key normal, a single teat ie made on a final selector 
and then · the ·r1na1 selector 1• released and. another final selector 
is teated~ '!he particular teat Mdt will depend upon the position 
ot (!\3) ni tel1 9 which may be ·••t by band in any desired teat posi­
tion. At the completion ot ,very aucceastul teat(~) 8Witch will 
be in position 16 and a circuit wil'i be olo•~ trom ground,. (E) 
oa■ ot (Rf.I,.) back contacts ot (CA) and (JC) relays,, contacts ot 
(IIT) key normal, back contacts ot (REP) relay 0· contacts ot (TA) key 
normal winding ot (RS3) relay to battery. operating (RB3) relay9 
(RS3) relay operated., lock• through back contact• ot ( RS4) relay 
and advances ( "4,) awi '\ch trom 16 to 17 • Ground through contacts 
ot (ST) key operated, advance• ("4,) nitch trom 17 to 1~ A• (Rf.I.) 
••itch advances troa position 17 to position 1. (ST) meesage reg­
iater opera~••• counting the number ot eingle tests made. 

6.17 ;eruah cont1nu1:tx Tt•t 

Qp•ra,tion ot ·Teat 

!he brueh continuity test 1a provided to test the con­
tinuity of brushes not h&ving·acceas to th• teat l1neso '!he 
brush continuity teat cannot be made as part ot a multi 
tdt eo that (MT) key ahould be normal during the progress 
ot .. a brush continu~ty teat. When •king brush continuity 
teats (TRA) key need not be · operated · to close +,he teat . 
line, (line 99) to the test circuit, as the teat line is 
not utilized. /.:(BC) key 1■ operated and •make busy• plug• . 
are inserted in on, jack in (B) row in one J&ck in (T) row 
and in one · Jack in (U) · row. The jac.Jca in which 'Ul• •llake 
buay• plugs are inserted control the final brush, temand 
unite a.iectionso Numbers ehould b• 'aet up to teat the · 
deai red brush by directing the tinell selector to some work­
ing line in the bank. '!he operation or (!C) key cauaee 
(R3) ewitch to advance to position 11. in which poaition 
it should remain. The. test will procHd a• described in 
paragraphs 6.r17 to 6.10 until position 8 or(.,_) aitch 
except that (KB) relay clots not operate. Ground thru ocn­
tacta ot (BC) key operated, advances (R4) nitch trom 8 
t ·o 9o In . position Q (1JC) · rllay operates through back 
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contacts ot (AC) and (ACl) relays. _ (BC.). relay operate d. 
locks through back contacts ot (CA~l) relay. (BC) relay 
operated~ cauaee (!C) selector •witch to advance trom 
position 1. ita nonnal position, under control ot (BC) 
interrupter. In position 2, (CT) relay operates, con­
necting ringing current through windings ot the rep eat 
ooil,. closing the final tip through the repeat coil and 
(AC) relay and operating .CACl) relay. (ACl) relay oper­
ated, ·connects -battery .to the winding ot (AH) relay. '!he 
purpose of the delay in closing the circuit to (AH) relay 
is to prevent operating (AH) relay, should (AC) relay 
momentarily operate due to a surge. (BC) switch a dvances 
from position to position under control ot (BC) inter­
rupter.o 

6.172 9a1Ca 9P•mtion • 
Uthe line to which th, final selector is directed. , 

ia idle and 1a a working line., the final selector will 
stop on it• operate the cut-oft relay or .cny other rtlay 
that 1• controlled over the sleeve and. adva .... -:-.~ •o 1ta 
talking position. closing the tip and rh!g condu ct ors 
through to the multiple bruahuo (AC). rt11ay s'hould op•r­
ate p:r-ovid.ed-the tip and ring are closed through t he mul• 
tiple brushes and there ie a bridge across the t ip and 
ring which will pass ringing current., •A bridge ot thi a 
type· will be present on various types ot lines as tollowu . 

lo Direct eubecriber's linet · ringer and condenser in ee~ 
ries bridged across the line. 

2,. 2 party line or 4party eemi--selective line (e xcep t 
llhere only partially equipped);• iip .arid ring both 
connected to ground. through ringer and con de ns r in 
ser1••• 

,4 4 party selective iin•• r•laye in · eub-aete in aeries 
with condensers· 'bridged .acroast1p , and ring. 

4-o· P.:e .• x. line, ring;..down relay in ••riea . with a. conden­
·• •r bridged across the · tip and ring. · 

5o Central otfiee desk · or nitc'hboard line arranged tor 
·· ring-down operation. ring--dowtl relay 1n . s eries with a 
condeneer bridged- acroea - the ·.Up and ri ng. 
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The induced ringing current applied across th• line is ot 
such a small value that it should not tap a r inger nor operate 
a ring-down relay~ but should operate (AC) relay. 1D turn oper­
ating (AH) relay in turn operating (OK) relay which lock• thru 
(4) arc ot (BC) switch. the purpoee ot opera t ing (AH) relay 1• 
that (AC) relay will have very low contact presaur• and will 
follow the A.c. pule•• 'but (AH) relay operatinc b local oir­
ou1 t should have sufficient contact preaeure and its time ot 
operation ahould be eutficient to operate (OK) relay. 'l'he re-

. •isc:"-nce which ia in parallol with (AH) rel y ia provided to 
slow the· rel ease ot (AH) relay~ (OK) relay operated, n1 tches 
the advancing circuit ot (JC) selector swit ch trom control ot 
(BC) interrupter and cauae• it to ·advance by ••l .t interrup• 
tions to ·· poaition lOci On leaving position 5, (CT) relay re­
l•••••• In position 7 (CTJ.) relay operateao With (CTl) relay 
operated• th• Up ie connected thru the wind i ng ot ( m) relay 
to battery and the ring is connected thru th Winding ot (BL) 
relay to battery. On O.K• teats neither ot t hee• re la ys _ 
should operate. _(BC) switch advances from poeition 10 to 
position 12 under ·control ot (BC) interrupter. Qi-leaving 
position 11 {CTl) relay releases·. · · 

In position 12, (Bel) relay operates, advancing(~) 
•witch t'rom 9 . to 15 ,; connecting battery thru the winding .of 
(JC2) relay to .the tip ·and operating (TKl) relay~ (SR) re­
lay was operated in po•itf~n 6 of (1¥-1,) switch• thru back 
contacts of (TIO.) relay, it operated (FR) relay4> When (R4) 
switch left poa,1t1on 8 the operating circuit of (Q) relay 
waa broken "t it remained locked thru back con~cts ot (TKl) · 
relay. ('?Kl) r•l•Y ope~t•4, . operates (TK2) relay• which 
locks thru (F) ·cam_ ot (~) nitcb-. The operation of ('JXl) 
re!aY also dieconneote ·ground from the final sleev e and 

-@•itch•• the ·1ock_inc circuit of (SR) relay from ground to 
the final sleeve. When ~ou.nd is dieoonnect • d trom th• final 
sleeve~ the 'tinal (1K) relay should release and connect 
cround to the eleeve thru ite back contacts ; t hia ground 
should hold (SR) relay oparatedo 'ftle final should advance 
and Oll leaving _ :the talking position ahould connect ground to 
the tip., . thieeuld operate (JC2) relaY.o When the tinal hae 
advanced turther ground will be disconnect ed from the tip~ 
permitting C-Jd3) relaY to operate in aeriH with (BC2) relayo 

· (Jc.5) . r•l•Y opjrated., nlt-asee (TKJ.) relay.(), ('!Kl) relay re­
lea•M.•' switches the t1nal elHve from the locking circuit ot 
(SR) relay to the l.-oc_k1ng circuit of (FR) re l ay.. (SR) relay 
releases but C:PR) relay should lock to ground on the final 

I 

.r 
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leev• :o When t h t in.al has r••rtored to normal, 1:t wil l 
ieconnect groun f'rom t e slee'f'e, releasing (PR) rel Y• 

(rR) relay rele s d, conneeta ground to the final eleev 
to hold th• t i n 1 selecio;r busy an4 a oircui t is oloe 
trom ground ti front con tac ts ot · (ICl )· and. ( :BC3) rela ·ya an d . 
baok contacts or (P:R) Nlay to adva·noe (Rl4,) switch from 
15 to 161{) ·A circuit is cloeed from grounci an (E) . cam · t 
(R4) switch,, lack contacts or (CA) relay, front contact 
ot (OK) rel y_., back contact• ·ot (Dn) and (BLl) relay t 

contacts ot (MT) key normal~ 'back contact, or (REP) rel y 
contacts ot ( TA) key normal• winding ot ( RS3) relay to 
battery., operating (RB3) ·relay •. (U3) relay operated,. 
locks thru back con.taota ot (RS4) relay and advance ( . 
switch trom 16 to 17. · On leaving poaition 16~ (BC) r 1,_ · 
release , releaeing (BCl) ·relay .iin turn rel-easing (BC2') 
and (BC,) relaya and advancing (JC) •witch trom posi tion 
12 t ·o peal tion l• Ha normal position. On having po i­
tion 12 (OK) relay releases~ Ground thru contacts ot 
,(ST) tey ope · ted, advances (l\li.) Ritch trom 17 to lc1 

60173. TJ:oubla cond.1t1ons 

6.,1731 PPR . flp 9£ Ripg 

In case no bruab is tripp_ed or 11J-case 
either tip or ring ia qpen or in case th• line 
on wh1oh the tinal selector ·atope has no bridg e 
capable ot· passing ringing current. (AC) relay 
cannot ·operate. In any or these ca••• ·• the test 
oircuit Will tu.nction aa -tollowao (iC) switch 
will advance ·Jrom poai tion to position under con -

. trol or (BC) inten-upt-er ·• On leaving poaition 5 
(CT) ·relay releaaeso · In position 6 a·· circuit is 
closed tro11 ground thru (5) arc or- (BC) ffitch 
and back contacts ot (OK) ,relay to the trouble 
alarm lamp' and. register., giving a trouble indica­
tion. In position 70 (CTl.) r~lay operate•• With 
(CTl) relayoperated. the tip.is conneoted thru 
the winding ·or (IN} relay · to .battery and the ring 
ia conneoted·thru the winding of (BL) relay to 
battery. However, under any ot the above condi~ 
tiona there should b• no circuit .tor operating 
e1 ther ot theee · relays.,. (JC) en tch .ahould ad-­
vance . to poaition 120 on· leaving position llt 
(CTl) relay releases'° In poaition 12, (BCl) 
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relay operatea, , advancing (R4) •itch trom 9 to 15. 
connecting battery thru the winding ot (BC2) relay 
to the tip and operating (ml) rtlaYo The tinal 
selector should restore to normal and the beet 
circuit should function as deecribed in paragraph 
60172 unt11 ·(ll4) 811'itoh reaches position 16. When 
the teat circuit Will block. 

open s111x• 
It the sleeve is open or it tor any other rea­

•on the aletv• relay ot the line called tails to 
operate, (AC) relay may operate thru the back con­
tacts ot the •l•••• relay. '1h18 would cause (AB) 
an4 (OK)· relaye to operate and (BC) awitoh to ad-
vance under eelt interruptions to position lOo ,_ 
On leaving position 5., (CT) relay · r•l•a•ea• In po­
sition 7 . ., (CTl) relay operate•• (CTl) nlay op~r­
ated, connects the tip thru the windin1 ot (IN) re­
lay to battery and the ·ring thru the w1n41nc ot 
(BL) relay to batteryo Ground thru, ,_back oontacta 
ot the sleeve relay will operate either (BL) or 
(IR) relay, 4eperd1ng u~on how the tlp and ring ot 
the line are connected• (ground 1• usually con* 
nect•~ to the Up._ b~t on· par'\y lines aome ot the 
terminals will be nvereed)o Depending on the con­
nection. ei thir (JL) or ( IN) relay . should operate. 
In case (IN)relay operat••• (IN-1) relay operates 
and 1ooke thru (t,.) arc ot (JC) nitch and ,'( IX) lamp 
ia ligh'ted.. In caee · (BJ,)' rtlaY operates. (IL-1) 
relay ie operated~ · In either oase a circuit to the 
trouble alarm lamp and register will be closed. 
giving a_. trouble ··1ncUcation. (BC) ftitch should 
advance to position 12. On leaving position 11 • 
(CT.I.) relay rel ea•••• this will release ( IN) or 
(BL) relay. 

(JJL) relay released, will light (BB)- lamp and 
will permit (!L-2) relay to operate it (BL-1) relay 
is operated .. In position 12 (JCal) relay operat••• 
advancing _(#I,) switch trom 9 to 15, oonn•cting th• 
winding ot (BC-2) relay to the t1p and opera ting 
(TKl) relay. The final selector should reatore to 
normal and the teat circuit should tunction ae de­
•cribed in paragraph 6.172,, until (.,_) •itch rea• 
Chee position 16 when the test circuit will block. 
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601733 1nt1rc1pted Lina 

6017:531 9P•ntor ·P9•• Not AAP•r 

In oa•• the l 1n• on which th• tinal 
is resting is an intercepted line and le 
not ot th• •r1ng .... 4o,-n• variety, there· 
will b• no circuit to operate (AC) relay 
until the operator answers. It the 
operator doH not answer until atter 
(BC) switch hae reached poaition 12. no 
1.,..p a-1gnal other than the t1·oubl • alarm 
Will be given and the circuit will func­
tion.••· deaoribed in paragraph 6017310 

6.17332 opa,n.tor Answers 11tore EA1,1ng Poa1-
t1on 5 

In case . the operator answers the oall 
be:l'ore (BC) switch has passed position 5, 

· (AC) relay ·may operate operating (A!I) re­
lay in turn operating (OK)·relay. (OK) 
rel~y operated, nitches the adv~ncing 
circuit ot (JC) selector switch from con­
trol ot (BC) 1n terrupte r and causes 1 t to 

· advance ,. by. aelt interrupters to poaition 
lOo On l•ving position 5. (CT) relay re­
leases. In poait ion 7 (CT-1) relay opar .. 
a••• With (CT-1) reiay operated, the tip 
18 connected thru . the windin, of (IN) re~ 
lay to battery and the ring ia connected 
thru the winding ot (BL) relay to . batteryo 
(IN) relay should opera ,te trom 24 voi t . 
battery on tip of' the 1n·tercepted op•r­
ator'• cord circuit,. (IN) relay operated., 
operates (INMl) relay 1rh1ch looka·thru 
(4) arc ot (BC) selector nitch• light• 
(IN) lamp and closes a. circuit to the 
trouble lamp and register, givin~ a· 
trouble indioa .tion. (JL) relay may oper­
ate tr<.'11 the tripping path in turn oper­
ating (JJL ... l) relay•· and when the tripping 
circuit is 'broken (BL-2) relay will oper­
ate,, however,. with (IN) rela.Y operated, 
the cirouit tor advancing (BC) ••itch is 
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ind•pendent of the path thru back contacts 
· ot (JL2) re'lay~ (BC) switch advance• trom 

position 10 to position 12 under control 
of CBC) interrupter°' On leaving poai tion 
llt (CTl) relay releases, releasing ( IN) 
relay and (BL) _relay if operated. The r•-

- lease of (!L) relay will cause (BL2) relay 
to operate 1n aeries with (BLl) relay,. In 
poeition 12 (BCl) r,lay operates. advancing 

) 
60174 

) 

(Ra4) ewitcb trom 9 to 15, conn•cting the 
winding ot (BC•2) relay to the tip and 
opera ting ( 'DU) relay.. 'lhe t1nal should 
restore to normal -and the teat circuit 
should function as,. deacribed ln paragraph 
60172 until (1'4,) switch reaches position 
16,. when the teat circu1 t will bloc ·k• · 

6.17333 ope-a tor Anpere After fl••ing Poa1t1on 5 
But l•r0t• Paaaing Position 11 

ls•x Lin• 

In caae the operator answers the call 
r.fter (BC) ew1 tch haa ·passed poa1~·1on 5 
but betore 1 t haa paaaed position 11, (AC) · .-· 
r •lay will not operate and { OK) relay _ wtll 
not operate.. ·In position 6 a .circuit is 
•;i10~,4 trom ground thru (5l arc ot °(BC) 
switch and. b·aok contacts ot (OK) r~l•Y . to -

... , . t,h.e .. trouble a.farm --lamp a.nd register, giv­
. ing a trouble 1nd1cat1ono In poa1t1on · 7, 

{QTl) relay operates.,. With (CTl) . :relay 
operated·,. the tip 1• connected thru the 
winding of ( IN) relay to battery and · the 
ring _ ie connected thru the winding ot (BL) 

· rel•Y to battery o ( IN) relay opera tee and 
the teat o1i-cu1 t and tinal ahould function . 
a• described in paragraph 6017332~ 

In ease the line called is busy. there will be no , cir­
cuit tor operating (AC) relay and · the test circuit will· 
tunction aa deacribed ln paragraph 6.1731 until (!C) switch 
haa reached position 7 and (CTl) relay_hae 'operated.,, The 
tinal should advance to 1 ts buay back· position and busy 
back pulses, interrupted ground on the ring~: ehould operate 

. 1 · 

;/ I 



r 
I 

( lU ,Pagea, Page 30) 
Issue l BT~5ll+023 
1.anuary 17t 19280 

and rel ease (IL) rel•Y~ 'lh• first ~operation or (JL) re ... 
lay operates (JLl) -relay ·o ih:t tlra 't releaae of (BL) relay 
permits (EL2) re1$.Y to operate in ••rt•• With (BLl) relay. 
(JL2) relay operated opens the advancing circuit of (JC) 
selector n1tch 9 causing it to •top in •o•• · poaition be­
tween 7 and 11. 1.'h• teat o1rcu1 t will block and with 
(BLl) relay operated., · the operation -.nd release t>t (BL) 
relay from the busy back pulsea .11111 flash (BB) lampo 

-6.175 ·5,1tor1ng on Trouble Qpn41t1on1 

In or4•r to advance the test o1rcu1t 1n case or 
trouble on brush continuity teat•• (CA) key should. be 
operate4o (CA) key operated 91 operate• .(Q\) ·· r~l.ay: 1n 
urn operating_(CAl) relu-. (CA.l) r•lay loclce, thni (G) 
aam ot (R4) awitcli• ad.vane•• (R14,) Ritch to p·oe1t1on 16 
1t it le not already there and nlea•.•• (BC) relay. (JC) 
relay released · advaricea ( JC) ael,ctor · awi t~ _h trom any 
position it uy be in 'to position 1, ita ncirmal position, 
an4 all relays, operated or locked thru arcs ot (Be> 
ewitch, are released. If the troubl e encountered • 
4ue to a·buay .. trouble 9 · 1nteroepte4 or partially 
equipped condition of the line called or it the line 
called hae no bridged 'ringer or relay the plugs in (T) 
and (U) rows ot. jacks should be r•••t to direct tne ti­
nal selector to a different line and the teat ehould 'be 
repeated, by cperat1n , (RmP) key . and then releasing (CA) 
key. 

6.-1a Advancing Incming sa11gtor • 
\Then (RS3) relay operates at the conclusion ot the teat ot 

· a tinal eel ector 1 t locks thru back contacte ot (RS4) relay and 
advances ( If+) \n1 toh trom 16 to 17 a1 d.eacribt4 1n ·paragraphs 
6015 and 641116• it also operates (RS2) r•l•Y an4 (RS) relay ~h•n 
(R4) switch reaches position 1~ A circuit 1• cloaed. thru the 
outer winding ot (Jt81) relay but there is not sutf'ichnt current 
to operate (RSl) relay. (RS2) relay operated, . operates ('17) 
rel~y on its primary windings~ (RS2) and (RS) relays operated. 
connect ground to th~ ·(UP) magnet in the incoming, over lead 
( T0-1) oauaing th• incomi~g elevator to ascend.:. A• the elevato.r 
anes upward• ground trom the (C) commutator hold.a (RS) ·relay 
operated and operate• (RSl) . rel•Y• When the incoming brush cen­
ters on the tendnala of' the next final the (C.) cozutator brush 
bre~ks contact with the metal segment ot the (C) commutator4 

· ,' , ' . ~ .. 
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!hie causes (RS) relay to release but (Rll) · relay will hold through 
ite aecondary ·windingo (RS) relay released, stops the inc0111ng 
elevato~ on the terminals of the next final and• connects ground 
thru 1 ts back contactti, thrul tront oonta·ots ot_ (RSl) and (RB3) . re­
lays. operating (R84,) .relay~ (R$4,) relay operated, releases (RB3) 
relay., (RS:5) relay reltas:ed, rel••••• (RSl)• (RS2) .and (RS4) re­
lays. When (RS2) .relay release•• th• secondary winding ot the (Tl') 
relay ia put under . sole control ot th• alHVt , and a busy test of 
the ■elected final is ma.de in th• aame manner as described. in para-
graph 6,.·06., . 

6019 ra,, BY Ax•rflop 'l)ng1.nal' 

In order to teat allot the final•, the incoming elevator muat 
pass by the overflow . term1:nala, _ot one .croup to the first trunk ter­
minal• ot the nexto A• the ino•inc brush •kea contact with the 
overflow terminal or • group. ground on th• (z) · commutator over 
lead ('.n\l) operates ttie (ZC) relaylli (ZC) nlay looks ·thru tront 
oontacta ot (R~) relay; th'it 1e to hold (jc) relay aa the ciroui t 
to the (Z) commutator •Y bt momentarily broken as - the selector 
ride• pa,t the terminal untU it Httlea b&oko 1h• (ZO) relay 
operated, •n•rc1z•• · the stepping magnet aaaociated with the (IC) 
•witch. '.the ( IC) n1tch 1• advanced. to tn111ual 2. On terminal 
2 ..,the (ZC) relay releaees. !he Czc) relay re.leased, operated · th• 
(RS3) relay thru t•rminai 2 and brush l arc (IC). The (RS3) relay 
operated. operates the (RS2) and (RS) Nlayso t.t'h• (RS)~ (Ul). 
(U2). (RS3) and (JlSI.I.) relays function as deecribtd 1n paragr&_t>h 
6018 tor advancing the· incoming brush to the terminals ot the next 
trunk. 1he (RS4) relay operated, advances the (IC) switch to posi­
tion 3- With the (IC) switch in position 3 •. the finals associahd 
with the -second incoD1ing group are tested.o In a similar manner 
the tintl• · in t~ third _and fourth incoming groups a.re tested in 
poaiUona 5 and 7 reepectively ot the (IC) e,intoh-tt At the and of 
the teat on the tourth group the incoming brush is resting on the 
overflow terminal at the top ot the group. 

mcem1nc ll•ntor Pen nr1,r, · 
1'he (Zc) · relay operate• over lea.d (TA-1) to ground on the (Z) 

commutator. 'l'he (ZC) . relay ope_r.ted. 9 ad vane•• the ·( IC) ni tch to ... 
·po.aition a~ With .the (lo') hitch in position a. the (ZC) relay 
releases. The (ZC) relay i-el1ae1d, advances the (R-2) awitoh to 
poeition 80 Th• (TRIP) magnet . of the incoming selector ie ener­
gized when (R2 .) awitch r•aohe• position 7-3/1'-. In position 8 ot 
the '~-2) switch the _ (])OWN) magnet in the incoming 18 energized 
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over lead (TD;.1) ·c-ausing the. inc-oming elevator to desc•nd •. lhen 
the elevator 1a returned to the normal poaitien. ground thru the 
(Y) o011111utator 1n the incomin, over lead (T!'-1) advances th• 
(R-2) switch to position 9o On leaving position 8 ·the (TRIP) -
llllltCJl•t ot the incoming eelector 1a released. As . the (R-2) · .nitch 
passes through poei tion 8--3/4 to 9• ground on t .he . ( ... ) key oper- . 
ated thru cam (S.a.2) energizes the IA magnet and. ae the R2 switch 
leaves poei tion 9 ,, the IA awi tch advances to· poeiti~n 2o In po­
s 1 tion 9 ot (R2) nitch. a. circuit ie closed to a·tep (IC) switch 

· trom 8 to 9, , and while,. (IC) switch is in position a. a ·circuit 
ia closed to advance (R2) switch trom 9 to 10. At this time 
(R2) ni tch may advance trom 9. ·,to 10 and ( IC) switch may advance 
trom 8 to 9o It (IC) switch does not have time to advance while 
(R2) awitch is -1n position 9. 1 t ·will remain in poa.ition 8 until 
(R2) switch reaohea 3 or 12, and (ffl) and (RSl) r .elaya will be 
held operated, and when (R2) awi tch reaches position 3 or 12 
(IC) switch will advance thru its nonna.l position and proc•ed 
to take ita regular setting.• It (IC) awitch advances out ot po­
sition 8 betore (R2) switch leave■ po&ition 9 11 CIC) ·switch will 
advano• to _poeition 12 and with (IC) switch in position 12 (R2) 
switch 1a advanced trom 9 to 10. 

6021 I••t1ng r,n 1,, 2., 3 and '+ Incoming Banks 

lhen all ot the finals aaaoc1ated wi 'th the .-(0) inocming brush 
(aa determined by the cro•• connections.) have been tested and 
the 1ncoa4ng elevator returned to normal the test c1rcu1 t pro--­
ceeda to t•st the finals associated with the 1. 2. 3 and 4 
brushes in a manner similar to that described tor the (0) brush~ 
According to the given croaa-con:nection achem•• all tour group·s 
in th• 1., 2 •· 3 and 4 banks ot the tire~ incoming trame will bo 
teited.. At the end ot the -testing ot each incoming l:ank the 
(IA) switch advances ' to the next 1erm1nal wired tor testo 

6°22 s,oond Inooming Elevator s,1,ote4 
• ;.\ Assuming _that when the ( JA) n1 tch reaches terminal 6 all 

finals accessible through the incoming selector used ·above, 
~t have been testedo 1'1 th the (I.A) ew1 tch on terminal 6 and the 

(CON) relay still operated, the (R-lA) switch advances to po­
sition 4. connecting the test circuit to the eecond incoming 
seleotoro As the awi tch enters poei tion 3-1/~,. the (PG) relay 
operates in a circuit from ground on cam (A-lA) thru cam (S•lA) 
to batteryo The operation ot the (ro) relay removee ground 
from the (m-1) lead, thereby permitting the immediate uae ot 

r 

. I 
I 
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the associated incoming elevator when neceeaary in regular tratfico 
When the awi tch pas••• position 3-1/2 •. the (PG) relay release so The 
test circuit tunct1o ·na trom this point on in a aimilar manner to 
that before described• Th• aeoond incoming •elector may not teat 
all the bank• or all the groups in the banks • . 'fllose tasted wi ll 
depend on the arrangement ot ·the incoming and rinal tramea and are 
governed by the crosa ... connectione at the arc s ot the ( IA) •w1 toho 
With the cross-oonnect1on scheme shown, the second incomin gse­
lector tests ttnala in group• 0 and l ot bank o,. (termina l 6 or · 
(IA) switch)+ group o. l (terminal 7) a.nd 3 ot bank 1 (termi nal B) 
and O to 3 of bank 2 (11rm1nal 9) • Th• incoming 1• ad vanced by th e 
test circuit thru consecutive groups without being r est or ed to nor­
mal, but when te ating groups 1 and 3 , the test c1ro u1 t muat ael ect 
brueh l and g:roup O first, then return the incoming to norma l t ad­
vance the (IA) switch one terminal and select brus h 1 and grou p~. 

Advancing second connector 
Assuming that the brushes ot the ( IA) awitch re s t on -t ermi nal 

15 at the completion ot the test ot finals ·through the thi rd in­
coming $ the (R-lA) switch is advanc ed to posit io n 8 or 17 by 
ground trom ·the (CON) relay operated , termina l 15 and br ush F · 
(I ~ )~ lead 4, cam (P~lA) cam .(c~lA) to batte r y t hru t he (RMlA) 
magnet . the A cam advancing the switc h to normal posi t i on l or 
10. l'ith t he · (IA) switch ·1n, position 15 a nd t he . (Rl.A ) s witc h in 
position 1 or 10., the (RlB) awitch·ie adv ance d to pos i tion 2 thru 
cams (B- 1:B) and {P-lA) over the aame ci rcuit o From this point on 
the teat set functions as described to r connector lo 

CIB) Switch 

Should the terminals at the (IA) switch be ineutticient to 
t ut all ot the finals in an ot'fice 9 a second switch ( IB) _1• pro­
vided. When the (IA) switch reaches terminal 21, the (ACA) relay 
operates thru tho Jrimary windingo The (ACA) re l ay operated, 
operates the (TRA) relay 4 The (TM) relay operated, operates the 
( RN) relay and transt'ers the con-trol le ads from th e ( IA) switch 
to the (IB) - switoho The (TRA) relay operated. advan ces the (IB ) 
switch to terminal l!Q Prom thia point on the test ci r ou it func tion 
in a similar manner to that betore described. 

6025 conclusion ot Routine Teat 

Upon t he conclusion or 'a routine t est when th e la st (I) swi tch 
rea ches 21. · (EC) lamp lights -as an ind ica ti on th at th e cycli of 
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tests has oome to an end. When it 1• desired to restore the test 
c ircuit to normal (ST) key is reetored to normal releasing (ST) 
a 1a ( CON) relays and advancing the last connector nitoh to nor-

1 (CON) ·relay released, extinguishes (EC) lamp. CRH) k y ia 
'7f. h en operated. operating (RNl) relay which locks under control or 

~lti) relay. it operated and indeptndently or (RN) r•lay it (IA) 
,~ ·itch is in 210 Where •A• wiring ia used the locking c ircuits 

(ACA) a nd (RN) relaysi it operated, are shifted. trom the back 
·;.,- the fro nt contacts of (RNl) relay thru its continuity contacts~ 
, !e looking c1rcu1 ts ot (ACA) and ( RN) ?Pelays are :maintained di­

ectly under control f (~~) key operated, when (RNl) relay oper-
a s~ (RN ) key should then be r eleased. When (RN) key ia r•­
leaaed ,. the rel ease magnet of ( T) row ot keys is ,.1operateC,., it 
any of the keys in tho row .are operated• aa long aa (RNl) relay 
is operated, releasing any op,.rated keys in that ro o Wh (RN) 
and (TO) keys are released (ACA), (TRA) and (RN) relays, it 
operated, release and the (RN2) relay operatH. The direc ing • 
switches step from 21 to normal directly under control or (RN) 
key normal where •A• wiring is uaed and under control ot (RN2) 
rel ay operatedo When (IA) switch leaves 21-1 (RN].) relay re­
lea ses, releasing (RN2) relayo · 

6026 Particular Group Test 
To taeilitate the testing of a particular gr o·p or finals or 

a _particular tina.l, a cha.rt s provided on the fina l test frame 
showing the groups et final trunk a~ ilable to a brush on n 
incoming t"rame •· and what keys o operate in con unction with · the 
(ST),. (TftA) or (BC) and (PC) keys to cause an {I) switch to step 
to a terminal which permits the test of a pr icul r group of 
tFunkao the (GH) key operated. determines t he incoming group 
·aeieo e4t the (TWA) or (TWB) etco. key operated, , determines the . 
CI) switch which is ueed to reach that incoming o 'lh• (T) and 
(U) keys operated• determine which terminal t he ( I) switch is 

. stepped to~ the (OC) key opera ed~ dete:nn i nes the numb·r of 
groups to be teated. 1'he (ST) key operated starta the testo No 
keys in (~N) and .(OC) rows need be opera ted if it ie deair d t o 
teat all the rinala that are aeceealble from he termin 1 
which the directing e•lector ia directedo The (ST) key operated . 
op rates the (ST) nlay. 1he (ST) relay and the (TWA) key it 
o erated. energize the (IA) magnet and cause th• a sao ci at bru h 
assembly to advance ott normalo '!he sel ctor continues to advance 

y means ot ground trom the (PC) k•Y op rated through the oo -
tacts or the normal (U) keys-0 When the (.IA) ewi tc ha dvance d 
to the position to which the contact ot the operat ed ( U key 1 
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wired , 1 t stops due ~to the circuit being open through the opera ted 
key. Should the final iroup desired be cceesible through ( ) 
switch• the ('l'fB) key operated, operate• its ·,aaaocia ted (ACA) ' relay 
thru the secondary windingo The (ACA) relay operated, operat 
the corresponding (TM) relay . and (RN) relay. '!he (TM) r ele.y 
operated, advances the associated (IB) switch off normal. IB) 
switch advances in the same manner aa described tor (IA) anritch to 
the position determined. by· the opera-ted Cu)· key,., 1'he (T) relay 
operates when the (IAl or ( IB) •Witch ntakea contac t with th• open 
contact, . through the operated (U~. k•Y • Prom . thia oint on the 
·teat .circuit tunctiena in a manner before described with the toll ow-
ing exceptions i ·-

(1) When· the ( I) awi.toh reaches the preselected terminal\• the 
oonnector nitch takes. it• -setting advancing from nonul to the 
poai tion required tor the deaired -teat,.. · Por instance aupp.ose he 
( IA) ·• witch to be uaed •topped on te.nainal 60 When the awi tch 
make• oo·ntaot with terminal 6• the - (R-IA) nit.ch advano•• trom 
~onu.l to po•ition 4. M the (R-.JA) nitch enters poaition 1-1/2 
the a.aaociated. .(PG) · relay operate• an.d remains op•rated ·aa long · 
a•, the rotary Mgnet ·~• energized (until the aw1tch •nters posi-
t ion LI-in the aeeumed . ca••) • Circuit g trom the ground which ad­
vances .the ( R---IA) 8W1 toh• cu (l~IA) winding ot the (PG) Nlay • · 
cam s--IA.)o (PG) tey operated• · cam ( P-2) to batteryo 1h (PG) 
relay operated, prevents the · incomings which •re paaaed by, trom 
being mad• bwsy9 , 

-(2) When th• : (R4) ni ,tch, enters. position :5:,_ the ( IC) ewitch 
1• ••t under control of .th• (OC) key operated. · · 

(3) When (rt-2) switch ia . in poaition 6 and incoming group ••­
leetion has been coJDpl ete4~ _ Cr<:) key should be released, permitting 
the advance ot (R•2) awito_h__ · · 

. ' 

(-) When the (R•2) ' awttch reaches position 7 and (KR) inte;r.. 
rupter makes, the ·tey . nl _· aee , •ttn•t• ot · .(U)\, ; (QN) and (OC) rowa 
or kay operate and roloaae,.the -operate4 keys. th• key release 
magnets releas when (KR) . interrupter breaks~ 

Particular Circuit Teet 

e t st for particular ·circuit ·1• the _.aauae aa for part1cul r 
gro xcep th t tho incom1ng·olevator u11d tor teat is raised 
by hand to connect 1th the terminal• ot a desired final in the 
selected group after group • sei"ec·tion ia completed and bdore (PC) 
key 1a rel edo 



) key op rte n 
(J) cam o (R-4-) 
( Y) rely · 

y pera eQ long a 
the circui top rm1t ( 
(1\1 in rru r. ( 

t p w ry 30 e conda hare •x• 

tch normal a circuit ·· i 
toh in position 1 to op rate 
, looks thru cont cts or (ST) 
tch 1 1 osition and olo. 

minute where wy• wiring 1e us d Sh uld ( -4) ·switch still 
n poai tion l hen ( Y) 8W1 ch :r,o.ch s terminal 10. tho (:BY) 

lamp lights and the larm functions. 1he i ratio of(~) k 
rele s s th (BY) relay which extinguishes (BY) ·lamp,. stops t 

larm and ad'V'. nee · (!Y) w1 tch o· it s next normal -posi tionoi 
. (Rw.r4) s itch advances trom position 1 before the al•rm i 

br ght in,. ( Y) rel y rel std. advancing (BY) 1 tch to it 
n· xt no l position. 

i th ( R .. 4) ni tch in ny posit on except l.'• and (TBL) itch 
normal a c1rcui t i elo d to ·.op rate (TBL) relay. TBL) ral y 
op ·ted, iocks · as leng aa (R-4 1 toh is off no·rmal arid cloa 
a circuit to permit ( ) s itch to advance ..ulder control of 
( ) interru ter1111 · (TU) intorrupter advances (TBL) switch one 
tep every 30 second o 

With (R ... 3) switch 1ri any poaition eXC$pt 5.- or with (R-3) 
switch in po ition 5 and ('!UR) k y normal, ( -4) tch ia 
still normal when (TBL) nitch reaches po 1tion 3, (DL) lamp 
11 ••· th•.- r i1ater _op zat• · and he rm functions,. With 
(R-3) ewitch 1n position 5 w1 h ('l.11R) k y op rated the alarm 
,rill not . be brought in until. ( TBL> teh reaches poa1 tion 11 • 
th incr aed ime 1a .. . in o er t :pr()ven r lse 1nd.1cationa ot 
tro~bl on •time measurer lease• t ·t. • op ra ion ot (TA) 
·ey operates (TJL~l) relay which look• lo~ as (Rw4) nitch 

ia oft .norusal and releases (TJL) relay. TBL) rel y released, 
ext _inguiahe (TJL)_ lamp,~ stops the alann ·and steps (TBL) switch 
to .. its next normal position It (R...t,.) tnritch r stor to nor-
mal before th alarm ia :brought. in• (DL ) relay 1a released, · 
advancing (TBL) switch to .its next normal position .. 

Aa d•scribed in .paragraph 6-.17 (TBL) lamp may be lighted 
and the alarm brought in by failure on brush co tinuity test•, 
e en betore CT.BL) ewi tch ha•. advanced to ita trouble posi tionq 
111• operation of (TA) key e,xtinguiahe~ (TBL) lamp and stop.a the 
alarm when brought 1n by a •brush continuity• teato 

(TA) key ia lacking ao that in caaes or t rouble which requi e 
conaidorabla time to run down, repeated alarms will not b 
brought ino With (TA) key operated, it ie impossible to progresa 
to another tin.al selector. 

_ _ ., 
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It trouble develops in the circuit under teat or in the t e.t 
circu i t the time or trouble alarm functions a explained in para~ 
graph 6..,.28.1) 

It it is desired to restore the final selector and advance 
the toat circuit ( CA) key ia operated . It - (REP) key ie operat d, 
a ke busy plug inserted in the associa ted Jack at the final se­
lector frame or the operation ot one ot th buttons ot a ( 32A) 
test set plugged into th i s Jack will cause th e circui t to tuno­
tion'tn the eame manner as the operation ot (CA) keyo (CA) ke y 
ope ted, operates (CA) relay in turn ope rating (CAl ) rela y. (C'Al ) 
relay operated looks thru position 2 to 16 of (R-4) switch inde­
pendently ot (CA) relay , and advances (R~) switch trom any oft 
normal position-below 16 to position 16G When advancing tro m po­
sition 15 to 16 gfound is disconnected frora tho tinal •l•eve, this 
should release the final (TK) relay if operated , restoring the final 
selector to normal if it is off normal .. '!he est circuit cannot 
progress tQ the next final selector, . advance (R---3) switch or repea t 
on the • am f inal until (CA) key ia released , re leasing (<:!' ) rola y-o 

6 .-30 B9peating Test CREB KeY 

To repeat a te st on a certain final the (REP) key · 1 operate d 
'!'he (REP) key operated. operates the (RIP) relay which locks to 
ground n cam (J'--4) it a sin~le test 1 being Md e, or thru th 
(UT key operated ·to ground on cam (D-3) it multi-tat is being 
made4 . 

If' (UT) key is normal, the ( REP) rel y operated, ad vances the 
( a,...~) switch trom position 16 to 17 ground on th contact ot 
the (ST) key a~vancea it to poi on 1~ i h he (R"4) nitch in 
position - 1 11 th teat on the fina l i s repe ted ou tho (REP) 
key remain _operate d, the eat·w11 ~• repeated tµitil he koy ia ­
r•leased and when release d the test in progress ia no a tfected 
and oner pet ta 1• made after tlia o the a o final selector 
before progreeaing to the next final. selector iShoul t h (REP) 
key be .operated ~nl o entarily ·the (REP) relay is locked trom 
position 2 to 1 to ground on cam (1-4)o Und r this condition the 
(REP) relay release when the (R-4) aWit ch enters position 1 or 2 
at the nd of a teat . how ver, one npeat te t 1 made before pro­
gressing to the next tinal selector. 

tt (MT) k y is ·p e ed, the (REP) rJlay operated, will not 
attect the pr g ess ot mult1Qtest, but n (R-3) switch reaches 
poai tion 18ti (R-4) t will be adv need from p sit ion 16 to 17 i· 
and ground on the contact of the (ST) key advances it to position lo 

I 
I 

· I 
I 
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t.n:i• complete multi-test is repeated.111 Should the (RmP) key re in 
operated, multi-teats will be repeated on th same tinal selector 
until the key is- _rdeaaed, and when released the mul ti-tee:rt in 
progress 1 compl et d and one complete multi-teat after this is ✓-' 

de on the same final selector before progre aing to the .next fi­
nal selectoro · Should the (REP) key be operated only mo entarily 
th• (REP) relay is lock 4 tro position 2 o 18 1/4, ot (R•3) 
1·wtich Under this condition (REP) relay 1 h n (R-3) 
n1tch e tera po ition lat the en ti-et• how ver, 
on r ;• t te t 1 made. t prog e sing t the next tinal se­
lector. 

Ir ( C) nd ( ~) ys re both operat , the te t circuit 
111 lock 1 p ition 16, until (CA) key is operated and rea 

l ed4 Th• operation ot (Ct\) key o erates (CA) relay in turn 
-ope· ting (CAl) l y Which looks thru (G) cam of CR--4) awitch .• 
Vh n ( ) k y 1• r l .,, ... JV..... ( CA) relay rel e ae fl th _( REP) and 
(CA.l) rel ya o d nd ( ) relay released, a circuit ie 
cl to tf n ( 4) awi t h rrom 16 to 17 nd the r peat test 
proce ds or d cried. 7or euccea ive r p t te ts (CA) 
k y m t d nd rel sed tor ea.ch t et~ is feature 
is to pr en u int rterenc with a eubscri rt,a 11n which 
might re~ult if iµu-eatric~• rep at tests w,re pennitted on 
brush continuity teeta. 

0 

t 

to pa by buy auto a icelly 
th (APB) key ia perate e ( ) k y oper-
short circuit from the winding ot the (PB) re-

( ) r y too t 1 ies wi the 800 oblll 
in t •Y• (PJ) 

.. 2 
inc"81ing elevator t 

.;.3) relay 
• (R relay 

h n .xt tree 

1 y is mad• alow r lea ing to prevent th pre­
or the ( TIP) re y when th mo nt · t the inco 
rr •• the bru he beyond the laat ot a e ea or 
to an idle tenninal. The prematurtt r 1·eaae ot 
wo l rel ase the (PB) rel Y•th o u ing the in~ 

coming aeleo r o remain on th6 termi ls or th busy tin.al~ 
Should tht incoming lewtor step to an ov rtlow position with 
the ( PB) key o ra.te the (TP) an ( FB) r lays rele a~ and the 
(ZC) relay operate• 'nl (ZC) relay op rated, advances the (IC) 
IM1 tch ·to an even numbered terminal, from hich it advances to 
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odd term nalo Where th e (ZC) rela y rel ease s The (rul - 3 ) 
seoc1a ed relays operate. a s heretof ore deacr i bed t a nd 

van· 'the incoming to the fi rst t runk in the next group It 
•tirst trunk in the next group is busy the tes t circui t tune­

as before described4 When the (14T) key is opera t ed , (APB) 
{~~~~•9~~~111 not be ettective unless (Je) switch is in position 1 • 

.......... ,...,_,-tore, betore starting the test oircui t with these two key s 
ted, (R3) switch should be placed in positio n l by hand, in 

r to pass by the first final , U- busy. 

When a busy condition on a final is encoun t ered th e (BF) lamp 
ights in parallel with the 800 ohm winding or t he (TF) relay. It 

1 t be desired to pass by this particular tinal , the (UPB) key 1• 
operated. 1'h• (IIP.B) key operated. extin~uiebee t he (BF) lamp and 
operates the (PB) relay. The (PB) relay functions as desired in 
paragraph 60310 The (RS-2) relay operated, operate s the (IIPB) re­
lay and holds the (TF) relay operated. The (RS-3) rel a y operated, 
functions as described in paragraph 60310 1'he (MPB) relay operated. 
locks under control or tae (IIPB) key and prevents the reoperation 
ot the (RS-3) relay should the ne~t terminals test busy a nd cause 
the (PB) relay to · operate. When the (MPB) key is released the 
(MPB) relay releases and the test or t he f ree tina l pro ceeds. 

To Stop t11t · 

To atop an automatic test at any point~ (ST) key is released. 
It the test ci rcuit is waiting tor a busy incoming connec t or to be­
come id l e, the oft normal (Rl ) switch will b restored to normal , 
releasing (ST) and (CON) relays. (OBN) relay released ad'tance a 
( R2) sw1 tch to 9o It a teat is 1n progress it will proceed until 
(R-4) swi t ch reac hes positi on 17 and with (ST) k&y released (R4 ) 
switch is advanced to 18, advancing (R-2) switch from 7 to a~ 
With ( R-2) switch i n. positi on 8., down--drive takes place in the asso­
ciate d in coming selector. When the downwdri e is completed • ground 
from the ( Y) commutator advances (R-2 ) nitch trom 8 to 9o (IC) 
switch .dvances to normal• advan ci n g ( R-2) switch from 9. t o normal• 
in turn advanci ng (R-4) switch troni 18 :to 1. Wi th ( R-2) switch 1n 
poei tions 9 t o 11 or 18 to 2,. the (R-...I ··swi tch·ee are restored to 
norma lo 'lhe n all ot the (R-1) switches are normal, (ST) and (CON) 
relays rele a se . It -(ACA), (TRA) nd (RN) relays are operated they 
will remain operated and the di rect,ng switches will r emain 1n the 
posit ions that thy are le tto (TRA) key, if operated, sh oul d be 
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released if the teat is to be stopped ·t~r any conai 
of timeo 

It the (ST) koy is again operated before (RN) ke 
and (TRA) or (BC) key is ope t d,. (.ST)1, (T) and (CO 
re operate and tho tee roe 4&.,. connecting to the . bdt ~'li~fti.i 

·1n .the group ireot d to by th directing e'lfi tohe• in ~111-.1~ 

tio that thy wer · letto 
It with (ST) k yr leased (RN) Jcey 1• operated• ( 

operate• and lock un4er ontrol ot ~RN.) r lay,. .it ope 
The looking ul • . ot_ (ACA) and (RN) el ye ar ma.1n-.,rJ.f,11¢. 
dir,otly und. r c rol ot ( · key operated., htn (RlU) 
operateaa Y~th (.ft .. 2) ·switch nor_mal and (corp ~•lay rel 
CIA) ff1tch. pins to 21 it~in any oth r ott no l posit 
it (IA): ·■witolk is· normal or 1n position 21 ,. ( IB) switch 
21 it · in. a,ay oth r · .tf>normal poa1Uon. tith (IA aw1tch 
(RN .. l) nlay look11 indepenclently ot (RN) Nl o '1tN) key 
re· in op rat ·until :th, dlrectin tch h ch are or 

l · re ·.a4v need to 21• ··( ) t y should then . r lea ed. 
( ) tey · ie rel ase • the rel• se gnet o (T)° · o or tey 
operat d. it~any t h keys 1n the row are op t , n lon 
( · --1 relay 1•• o era t d and. the operated k y . in ( T) row e 
r . l' 11 ,. n (RN) nd. (ff.8) k 78 ar rel d, (ACA) • (TRA 

( , el y , · it te • . le •• and· th d-irectin_g awi t 
•P r0111 2 . • IA) ·••1 tch l VH 21.. . . ~1 )· 
y releaaes. 

u•ed tor teat purp~•••.only. . ~ . . 

-~~--<·~..,,.•·i-- ~ La, -~ ~~~D coimected 
to th•· 1p of tht und.a 

ait1ona l .3 and,;. 1• · ··:-the ettect et 
king .the tin&l (L)--r•l&Y alow:·11,. ·rel ,1nge 

proper ae. tQt ·on& an4 tobillg ·. he :t•at- line oh•~ t~e proper 
releae ot· the. ti l· UJ· rel· y ~nd. ·.the adj , Ji-t ot the (A). 
( ) and (U) ·oo. u~tor ~ :l\e .• . ·. . 

( 
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The operation _ot ( COJI) key reduces the naistano~ ot the tund.­
amental circ~it and disconnects the capacity trom the tip. With 
the reeiatance ot the . ~amental o1rcu1 t red.ucecl,, any resistance 
between the tinal selector commutator segments (A), , (i,) and (U) · 
and _the aeaoc1ated brushes will be more pronounced as 1 t will 
give a greater drop in potential acroae the stepping relay during 
the closed interval of the brush than 1a obtained over the · regular 
r damental circuit. The making ot proper eelect1on• and seizing 

e test line cheoks the proper tunctioning _ot the c1rouito It 
any other line is seized due to false aelections• the trouble may 
have been caused by exeeesive coD111utator reeiatance. 

ibis teat can 'be made in con Junction with any ot _her teat except 
Time Measure Reltatte Testa. It ehould not however .be made in con­
Junotion with •brush continuity• te1te as wrong aeleotions would 
be passed as Odo 'J.hie test had best be made w1 th (R .... :5) switch in 
poai ·tiona le 5 or 13 ae in theae poe1tions tal•• ••lectiona on 
brueh.,. t•n• or uni ta aelectione will be det•cted. 

ENGs P.S.G. 
January 17 9 1928 
BIIR 

APPtD .. BYi L~ T. MARKS 
JoN.C. 
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