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'!his Method ot Opera ti on •a prepared trom Issue 1 of Drawing �514023 ci 

Automatic Routine Teat ot Final Selectors - Automatic Routin e Selector Test 
Frame .... Panel System. 

10 
lol Thia circuit is nesigned to test tinal selectors which operate 

with ground on the cut-oft r elayo By the operation ot the (BT) 
and (TRA) keys in the teat circuit an incoming selector which i• 
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 •elector which 1n turn is directed to e ither 
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 sle eve condition 
ot terminal #99 la changed to agree with the cla.ae of t est made. 
this being d•t•rm1ned by the eettlng ot the class eaquence •witch 
in the teat c1rcu1to When this connection 1• established, a ••ri ea 
c1rcu1 t ia ·closed indicating tha \. the final selector is tunctioning 
properly. The teat then advances and in tuni advances the incoming 
•elector used as a connecting circuit to the next final selector to 
be teated. 'l'h• testing ot the tinal eelectora •111 progress auto­
• ·Ucally until all t"inal eeleotore have been teated. after Which 
a •ignal known as •!Incl ot Cycle• •1gnal 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 r each all tinal selectors,. connector ewiitchH _in 
· the teat circuit are used •o that euttioient incoming •elector• may 

be used to connect to every tinal aelector working ott the multiple 
ot the incoming frames. '!be number ot aelectors.will depend on the 
manner in which the final selector• are multipled on the incoming 
trame•-o 

1.4 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 1n which th• tinal 
selector is looatedv In order to test a particular tinal selector 

. 
)11'11iOD or OPERATION 

l!EYILQPIIJNT 

PURPOSE QF c JiltYIT 

gro 
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t�e incoming selector must b• raised manually to the terminal in 
that particular incoming group where the tinal is locatedo 

105 A repeat test feature is provi�ed so that teats may be re-
peated on any final eelectoro 

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

lo7 Continuity t eats may be mad� ,ot the brushes which do not have 
acceea to the test 11nea. 

2� 
241 1hi• circuit is designed to opt¥"ate with the central ottioe 

battery between 1+8.5 anti 50 volte. 

3 • 

3 1aOl This circuit automa tieally. tests all final selectors in 
offices where l ine circuits have · 1ground on the cut"'."ott relayso 

311d02 Thia circuit ia arranged. to teat tor bu•y.11 the 0 required in-
coming selectors which have.acoeaa to all the tinal selectors. 

3o03 Thie circuit may be directed to any particular group ot t1-
nal selectore4 

3.,,04. The incoming selectors uaed tor connecting purposes are busy 
to service when used tor test purpo•••• Tiro-wire inocainc se ... 

. hctors. (except repeating incoming aelectore)' that .are uaecl as 

loc l selectors. amy alao be u••d aa teat ••lectoreo 

3o05 This circuit ie arranged to diatincuiah between busy· and id.le 
selectors and to wait tor a particul ar ••leo-tor to become· idle 
at·ter which it will proceed with the teat,. or it deeired• a •Pa.as·-11 

busytt key may operat ed which will cauae the test oircu'it to 
pass by th• tinal eelectora which are bua1 at the time the teat 
circuit encountera themo 

fQRKING LDIITS 

... · 

QPEBATIQN 

lJilPCIPAL FUNQTIONS 

1,e· 
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3o06 Thie o1rcuit will give an alarm in the event troubl e. is encoun-
tered. An alarm will also be received atter � definite Jnterval in 
the event an incoming s elector is 'busy too lone and also it the ti­
nal •elec tor 1• busy too long an interval it the •Paea busy• k•Y la 
not operated. 

3oCl7 Regi etera are provided to 1nd.1oate the number ot teet 
(ST). the number ot multiple teat• aad.e (llT) and the nuaber ot times · 
the trouble alarm is.brought in CAl.llio 

3o08 'l'hia oirouit 1e arra nged to apply a eurrent flow h•ld teat on 
the ·.primary wind ing or the (L) relay. 

3.09 Thi• circuit is arranged to apply a current tlow release test 
on the 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 ci rcui t 1e arranged to app�/ a speed operate teat 9t the 
(T.B) relay. 

3.12 7bia c ircuit is arranged to test the speed ope rate and rel ease 
ot the (L) relay during final aelectieno 

3el3 'l'hi• C?ircuit is arranged to teat the capability. or the tinal 
•el ector to select an idle lin•o 1hia i• accompl1•he.d by directing 
the final tor brush group and unit selections to a teat l ine ; in 
thi• case terminal 99. 

3.,14- 'l'hia ·circu1 t 1• arranged to teat the capability ot the final 
to 11ake a direct line buay teeto Thi• ia aooompliahed by 41rect1ng 
the t1nal to. tenaiJl&l 99 where a buay condition ia tumiahed en 
thi• particular line. 

3.15 '.rhia circuit ia arranced to make a •tirat PBX l�ne 141• teat• 
laat PBX-line idle teat• •1aet PBX line buay teat• •intermecliate 
PBX line idle teat• and •no test•o 1'h••• teats are made· by di­
recting the tinal selector to terminal 97 or 99, a• determined by 
the letting ot the claaa sequenc e ewitch• in a e1111lar manner aa 
described in paragraphs 3.13 and 3.140 

3ol6 Thia c ircuit ia arranged so that in the event ot trouble 
either in the test circuit or the circuit unde r te1t. by the 

( 
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operation ot .the (CA) key the appantus may be 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. op erate d th• 
teat sequence switch will not retum to normal. 

· 

(TST) co ndenser ie pr�vided a• a means tor testing (AB) 're-
lay • 

. 3ol8 '!hie circuit 18 ·arranged· to i1Ve ·a visual signal in caee_the 
teat.li�e, (line 99)• is •eized on a teat call or thru error. 

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

. 30191. Co•utator reaiatance test. 

Teat of imme41ate line make busy path. 

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

3ol94 Teet of ·ott•nonlaal grounc!o 

Teat of return to nonaalo 

Brush continuity teat. 

3ol97 Time measure release testo 

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

3.21 Th• (TR.A) key ia operated to close the test line  thru to the 
teat cil-_cuit � · tile test line ia held busy except tor a ·abort in-. 
terval atter un:ite selection. 

' -

4-. 

4ol Thia c1rcu1 t will tunction· with panel machine .. 1 tching· system 
incoming circuits and pansl machine awi tc�ing final c1rcu1 te which 
op· era t• with ground on cut-otr relayao 

5o 

5.01 
'lb••• connector aequence switches are used to connect the 

3.17 . 

:, ... 192 

QQNNmCTiftG CISYXT§ 

DESCRIUION or OfflRA.TlON 
APPARATUS AUD J'tJNCTIQNS 

Connector 8eguence Switches (R-lA). (RAl») Etce 
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teat circuit to the 41tf'erent inccaing•lectora. One connector 
serves to connect the teat circuit to 3 41f'ter•nt inccminga . !he 
wire• to th• ditte:nnt eelectore . are 1n41cated by th• nuaerala i. 
2. 3 etc . Where mere than 3 incoming aelectora are required tor 
connecting purpose• two or more connector e·equence ewi tchea must 
be uaedQI Only one incoming atleotor 1• connected to the teat cir­
cuit at any one time. 

5o02 

Associated with cr09a-conneotion tenalnals are one or more 
200 t)'Pe selector awitche•• 'lheae aw1tohee serve • 

lat - to control the bru.eh and. group eelectiona ot th• 1ncoa1ng 
Wied tor oonnecting purpoaeao 

2nd � They determine which 1nc.a1ng selector will be used tor con­
necting purpo•••• 

3rd - 1'h•Y e et the overflow term1n•l counter to 1n41oate how many 
onrtlow tu,.inale are to be paaaed betore returning the 
elevator. 

5403 

Associated with the connector control eequence •witch 1a a 

#2!:XJ type selector which determines how many over.fl ow terminals 
are to be paaaed betore the incoming elevator should be restored. 

5.� 

'lhia switch controls incoming aelectora directing to the 
proper group ot · tinal 1electore and re•�ring the incoming• atter 
teat.a have been macle. It 1e a two cycle n1 toh• that 1• th•· 
second halt ot a revolution aervea the same purpoae a• th• tirat 
halt ot the revolution. 

Thia awitoh controls the.aeleot1ons ot the t�nal selector and 
controls the teat con41t1ona imposed on the aeleotor. 

5 006 . 

1hia switch ia conjunction.with an interrupter etarte count­
ing time when the circuit ·to be teated beooaea 14leo !h• ,switch 

p1rect1ng switch•• 

Jncomtnc cpntrol sntch < xc> 

eonn1ctor cont,ro1 s,auepce sy1,tch <B·2> 
---- them -

Troubl, na1uc SJdtqh < 'IJL) 
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take• one atep tor e aoh closure e>t �h• lntvrupter and the d.•� 
•ired time 1e eecured by paaeing the cl ••1r•d. n'1Jlber ot terminal a 
on. the. bank betore th• •1'1 tch atop• on.· the trouble alarm ter­
•inal o On time measure nleaae teats a longer time 1• counted. 
ott• 

5•0'/ 

Thi• nritch S.. conjunction with an interrupter •tarts count­
ing time 'When the::\t•t begin•• The nitch takes 1 •·tep tor each 
closure ot the interrupter and the desired till• 1• secured by 
pa_asing · tb• · de•ired .numbe.,- ot ttnainale on. the be.nk bet ore th e 
�witch 1topa on the te rminal aae1gned tor busy alarm. 

5.oa 

the operation ot thia key atarte the autOJJltlt!� teat which 
continue• until all the tinal •el ector• have been te•ted. I� 

· other teye an operated., the operation ot th• •tart tey eta.rt• 
a apecial . teat a• determined 'by the :lc:eya operated. 1h•. releaae 
ot the (ST) t*y atop• the· tHt ·c1rcu

.
it at the conclue1on ot the 

particular teat in }progress4 

5.09 . ' 

1be opera�ion ot- thie k• Y  caueee all the teat circu1 t appa­
ra tua to return. to. normal when (ST) .key 1• released.• 

5.10 . 

'?hi• key. 1• operated whe11 the teat circuit tai�• to complete 
lte cycle due to a tan lt in Uaelt or in the circuit , under t88to­
Th• operation ot thia k•Y ad·Yancee the te·1t •witch to poe ition 
16. and when rtlea••d advances it to poeit:ion 1 to test the next 
circuit or, the· same one in case the (Rm') k•Y ie operated.o 

5oll 

Th• operatiou ot .this key r .. tta the. tilling •1tchH and holds 
-up progneaion, ot the test circuit to aiu,th•r tinal until the key 
1a reatored. 1'he circuit will continue to test the eame circuit 
however lt the (REP) key is operated .. 

luay Timin£. --1t h ("'Y. , 
---- --- g- 9+ · .a J 

Surt IIY (S'l') 

Bttum to IPnW x,x (NO 

9°Dk01 64YtPAt 111 lg4) 

t 1•• Alarm 1,x en) ,. 
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!Ile operation· ot' ·this key cauaea tke teet c1rcu1 t to repeat th• 
particular c;7cl1 ot' te•t• being •d• on •Jl7 ••lector' a• long ... ta• 
ke7 1• o perated. A •incl• · repeat .07cle ot te•te ia •de b1 ••en• 
tartly ope�_ting tk;e. ��1· 

_ 

1'h• operation ot,thi• t•1 O.W.ea th• teat circuit to autmat1-
oa111 · pa•• al�. t1nale tu.i:.are- 'bll•f·:. 

Tb• operation ot Uli• te7 •t•P• tll•. ·incoming elevator tr• a 
'·.buey· terminal to. ta• next .terminal, -11tlich •1 or •1 · aot be buay� 

Tile te•t do•• . not proce.a. until . tlle te1 1··· restored to . no mal. Jy 
repeated operat�ona ot ·the ·t•Y auocee81�e ·ttnals may be passed.. 

Die operati on ot tllia ke)' in OOllbination Wita.other keys 
. enumerated 'below caueea tile apparatus to •k• a tett on a particu­

lar croup ot' t�nal l ••lectore. . -nte particular_ teat d.oea not proceed 
until tlae key·:11 released. It it ie 4ea1re4 to te•t a particular 
tinal .. 1•ctor'ot�-· croup.' ti1."9t tile proper· group

.
1• ••leote4; 'ta•n 

the elevator 1• �1••d to tie· d••1ra4 termi.1 by hand. Por th• 
purpo•• ot teatlng a· particular group or croupa.,_ tll1• ciroui t i• 
proY1d•4 With' a, tena .and a row ot uniS. teya to select a111 4••1red. 
te�l on tlt.e 41nct1nc ••lectore, one or ilo re twent1•• k•1• . 

·(!WA)'.. CTll) etc• eacll ot which control• a· particular 41rect1nc . 
••lector n�tch·i ·Group nwab•r te1• ·ca11) o to 3 inclusive. to guide 
tlaa incoming elevator to ta• particular croups ·to b• teatedt;. over­
flow Count te;ya ·coc) o to 3 lnclu•iv• wbica 4•t•rm1n• the nuaber 
ot overtlow t eni1nala to be pa-*••4 baton tile 1ncold8c •lentor 1• 
reatored to normal. 

5.16 · 

ft• purpo••. ot taia jack in connection wftll a make buy plug or 
tlH 32•A teat ilet ia to·•t• 1t poaaibl.e tor a man'-t.o watch the 
pertormance ot th• aelect or under teat at tlle tia• the (CA) teatur• 
1• brought into play. 

) 

~•pyt l•X· U1Rl 

---- ~•x '4D) Ap;t~t\c ·- ra·,, la•Y 

aanual . Paa · ----- • 1111 r,x <MW 

.... 

Part1cJilv c~~'11S. x,v .. c re> 

lta9S• Control ----- Jtu 

..,, 

• 
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5 .1.7 

With th1e ke7 ;o,_ra.ted, a :brua· cont1nu1tJ 1•at. ia •4•• �· 
partioular line ••l•ctecl i.· 4•t•m1n•4 bJ tl&I' Jack• 1n ·-(I),, (T) · 

and (U) rowa · Which an plucge4 up. 
· · · 

Are �••4 aa t •78 b7, 1naert1nc a., ._k e hu81" plug in one · jaok 
1n each row, to direct the tinal aelector to any 4••1red. t•minal 
When mat1nc bru•h.oontinuity tHt1 • 

nen thi• key 1• opera.tecl. a ·••ri•• ot wata la made. ot each 
t1nal eelector · betor• progr9aaini to tli• nex\ . tinal aelector. · 

5.20 

Wh•n thia key 1• operat·ed a teat ot tla• tiae meaaure release 
feature of final eelectore 1• •de Wll•n (16) .ni toll is 1n poai­
iion 5• 

5.21 

When thia te7 i• operated tile reaiatanoe ot tae fundamental 
circuit la reduced in orfler to detect •xceaeive resistance between 
001111utators and their·bru•h••• 

5 022 

Tlds key• when ope.rated 1n one direction.· oonneeta tae. teat 
line (line 99) to the automatic· teat· circuit; nen operated 1n 
the oppoe1 te direction, connect• th• teat line to tbe Jacka at 
the t1nal trames tor uae with the portable t••t oircui to 

5.23 

'nte purpose ot thi• n1tch ia to change the test conditions 
aa required to simulate di.tte·rent 11ne conditions and to cauae 
the teat c1rcu1 t to advance to·· the next tinal when all tla• de.­
a ired teats have been ma.deo 

ln•h Cgntipuit;r tu·, Ill <'1c) 

• 

• 
5.19 Multi-Teat KeY <Mt> 

• 
• 

nm, IIIISD Bila•• Kot (DIR) 

cowutator tt•t l•x <COM) · 

Tran1ter l•x <TM)· 

Claa■ §eguence an.tch CIJ::3) 
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'?hie meter oounta tor every teat call passed o r  attempted to be 
passed. 

5o25 · 

7!118 meter operates each till• a multi-teat ot � •elector ia 
completed o · 

5 026 
This me�er counta'each time th• trouble alana 1a brought in • . 

5Q27 

Thia lamp l i ght• When a busy incoming ia enoounter•cl• 

5o28 
Thi• l�p lights when a bWIY t1nal;ts enoounteredo 

5. 029 

This 18.Jlp lights when the t eat oirouit oaapletes a routine 
test ot all ·t1n8.ls. 

5o30 

This lamp lights in case a tinal remains busy tor too long an 
interval when the teat circuit ia waiting to make a teat o 

5o3 l · 
This lamp lights When trouble i s  encountered 1n the final ••­

lee-tor under teat or in the teat c1rcu1 t 4ur1n,. th• teat. 

'Bl.la lamp flashes on a bruah oont1nu1ty test it the line called 
is bu•Y• 

5o33 
1he lighting of thia lamp on a brush oom. inuity : teat may indi� 

cate that the lina called. 18 intercepted or that the sleeve ia 
ope no 

e 

Singlo T9at Uet•r (ST) 

Multi-t,at ld•t <Mt) 

Alarm M•t•r· !♦I·H) 

IPIX Ipppm,ing Jctmp· (II) 

BWIY Pinal Jopp CJl) 

ID4 0t c,911 JemP cw;)-

Buax 410:aa IemP CBYl 

Troubl I . Ala~ l@mp ¢BL) 

IHIX Bp.ck I,omp <112 

,, 

_ Jnt1rcapt1ng JernP c IN) 
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5434 

This switch cont rols the progress of a bruah continuity test. 

6. 

6.01 

·The (ST) and (TIA) ·or (IC) k17s are operated to •tart . 

testo ill• (ST) key operated. opera.tea tho (IT) relay under eon-" 
trol ot th• (O) oaa ot each connector nitch4 Should any co ...... 
nector 1wi tch be. ott nor.al, the (ST) relay will not ope rat 
!he (ST) relay operated. locta under control ot th e (ST) key 

when the .c onnector ••quence switch advances and operate• th 
stepping magnet aaaoc1ate4 with th• ( l•A) biUah aaeemblYo Cir..., 
cuits batt.er1,. win ding· qt" th• •'11•t, (TRA) re lay nomal, bruah 
and normal terminal (I-"1\1)0 (TW) keys (ST) relay· operated , (TRA) 
or (JC) k•1 operated. to ground. '!'ht (t) relay d.oea not oper­
ate at this time as ita win41ng ia ahort-c1rou1t•d• '1'h• step­
ping magnet ene�g11•d•: open• ita circuit. release• and advances 

the (I•A) brush aeeembly to t erminal lo When tenainala on th 
(I) awitohea are not connected tor .a teat. the terminals ot are 
A are connected to ground oa�ing the stepping macnet to ener­
g ize immediately upon the adv.ance ot the aw1tch to that terainalo 
When th• (I-A) brush aastmbly a4vanoe1 to a terminal which ia 
connected tor teat the (T) r elay operates 1n aerie• with th• 
ate�pinc magnet� Th• stepping magnet does not operlate due to the 
high reaietance .in the circuit. !he (T) relay operated. ope�· 
atea the (CON) r•lay. 1be (COB) relay operat•<i•: lock• under con­
trol ot the (ST) k•Y• and a4'ftl.llce• the (RMlA) switch to the suc­
ceeding· or •teat tor busy• poai tion. Por the tirat wet this 
will be position 2� C1rcu1ti Jattery, (R•l.A.) magnet .. cam. (B .... lA),. 
oroa1 connection block 6-X 1-.d l .. brush and terminal 1 ot arc 
( I--A-6• (CX>H) relay operated. to grc>undo When mort than one con-· 
nee tor ia requir•d. to 'bet all th� :t�nal •·troui t.a 1n an exchange. 
each auocteding . connector carmot be moved. out ot normal until the 
preceding one uaect baa returned to normal. J'or 1netance, it ia 

· 

a.eailmed that the second connector ehown in the Schematic ie the 
last ot a eerie• ot connector unit•o Connector 1 can only be 
moved. out ot poei t10n l or 10 atter th• lut connect or 1• netored 
to position l or lOo 'lhe c1�u1t tor "••oring the lut c onn ector 
or any eucceed.1.ng connector . 11 tr• croun4 on the (CON) relay 
operated . bru.eh .. 6 an4 •om• terainal ot th• (I) •witch oroae con­
nection on atri.p. 6•· oa• P ot laat connector u•ad:• oam C to batw 
tery thru th• (a)· magneto It one ot tile connector uni'\a 1• not· 
•, .. 

ltMb cont1nu1tv s:,r1tch (Be) 

C_IRCUIT QllftA:TIQN 

Start at D•t 
th 
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retutned to normal•: the o1rou1t cease• to function and the alarm 
operates aa hereinatter descr1bedo 

6.02 
With (R ... lA) •witch in po sit ion 2, (TI ) relay operates on it• 

primary wind .1ng . the circuit ·being .thru (R) cam or (R•lA) switch, 
croee connection block (5 .... arc (5) ot (I-A) switch and tront 
contact• ot (T) nlay. (TI) relaY operated, lights (Jt) lamp and 
advances (Jl•2) •witch trom 1 to 2. In posi t1on l 3/4 battery. thru 
the secondary winding and tront: �oonta_cte of (TI) relay is connected 
to · (1'K-l) lead•. (1'.K-1) lead may connect to (Tit) lead on t.he sleeve 
ot. a three-..wire local inc•inc selector or to the aaaoc1ated sleeve 
te!'llinal at.· the district or o.ttice multiple ot a twO-wire incoming ) 
••l•otor med as. a local incoming aelector. It -the incoming ••.. 
lec·tor i• normal. there will· be no cround on .,t.he al eeve and :(TI) 

----· -··· 

·relay should. release when (R2).•'iritoh lea'ee poaition.11/2"' It' 
the 1nc0111ng •elector· 1. bu•-Y (TI) relay·, will lock- over (m•l) 
lead and _(JI) lamp will remain l1ghted4 

When th• incoming become• tni (TI') relay. •h.ould r•l•a••• (TI) 
re lay rel eaeed c onnec ta ground to ('lit) 1 eac). to , '1old the ino.oain� 
•elector busy., extinguish•• (BI) larip �4 oorqiec\a (T?..-1) lea� 
thru to (AV) interrupter. When ('l'f .. 1') lead beooue gro�e4 and 
(AV) interrupter mat•• • (3) ,relay operat•J.jlhen (AV) 1nte�upter 
breaks ('·t) nlay operates; When (AV) interrupter makea (2) �•lay 
ope�t••J when (Av)· interrupter breat11 (2•)· relay operateaa·_aen 
(AV) inte rrupter makea (l)·� relay .. operat•e; when: (AV)' interru.pter. 
brealte (1 •) relay operate• .; when (AV). interrupter· make• (.o) �•lay 
operates; W}len (AV) interrupter· br .. ke (ot) rtlay. open.tea� ( o•) 
relay operated •dvances (R2). awi tch tram 2 to 3. 'lb• purpose ot 
the delay ·ocoaaioned by runilinc down ·tbe counting relay• 111 be.cauae 
(TY...-1). lead 1• momentarily. groun"•4 by· the aeque�ce. ni:tch •4vanc-
1nc pathe, b efore the down-4,ri,Ve·�· taken·p�aoe • . 0n'ltaY1ng po-
eition 2 the oount1ng relays are relea••4• 

· 

6.03 

Wbt� the (R-2) switch enters position 3, th• (R-lA) nitch 
advances ·to po•1 tion 3 • . the (IC,) stepping_ •gnet .18 1nergi1ed. 
thru the (ST) tt1.· and the (R8•2) relay operat••• . -With the (R .. lA) 
••itch tin poa ltion 3. the (Tlt-1) ltad is connected to ground thru 
-the break contact ot the (PG) relay. 'l'he (RS�2) relay opera�ed. : 
operates. the (Tr) relay and ad.vancea the (R-2) switch to position 
4. '!he (Tl') nlay .operated• op,rates the (� ... l) r•lay when the 
(IC) •witch 1a in . odcl positions �.opens th•:operating circuit 

J 
t,■t Jnqgatnc tor IHIJ 

) x) . 
. . 

\ 

l•S1tuc Inpgmipg Control #hd,tch 

u 
( 

I 
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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 'lh• 
(IC) stepping magnet energized., opens its circui·t and releases� 
advancing th.• (IC) brush aesemblyo The position ot the (IC) 
•witch determines the number ot overflow terminal• the incom• 
ing ·elevatox:- muat pass by before it is restored. to normal• and 
thus determines the number of ·�roups t.o be teated. 'Ii th th• 

scheme 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 .frame are te•t•do AS determined by the 
cross-connection ot th• (IA) a.witch and terminal atrip 4,. the 
(IC) magnet is •hort-circu1ted when it• brush asseml>lY reats 
on terminal lo Circuit: ,round on the (PC) key, brush 4 and 
te.rminal 1 of ( IA) switch,, cross ... con..Ylection or terminal.•trip 4,. 
lead 4, to termiml lof arc (IC-2)..,, On the setting jt1t1'\ made, 
the incoming elevator returns to normal .when the elevator 
b�ushos have stepped to the fourth set ot overflow. terminals. 

6�Q4. 

With the (H-2) switch in poa1t1on �. the (UP) magnet 1n the 
incoming selector is energized by ground·t>rom the break contact 
ot the (O') relay, cam (Q-2),. (RB-2) relay operated, cam (D-2) 
over the CTU-1) lead, causing the elrvator to aaoend tor inoaning 
bruah ·selectiCn. ihe bruah ••lected ia controll'ed by· the aettira­
or· the (IA) switch. ·Wt.th the (IA) nitch on terminal· l · a nd with 
the crO-ae..;.conne ction ahown. · th• ( O)' brush will be ••l •cted" Ae 
the incoming' bruah elevator ascend.S, ground· trO. · th• (A) cosmnu•. 
tat•r over the (TA-l) lead thru ar.c 2 ot th• (IA) 'witch and.· 
crose--connecting strip 2. operate• co unting rtlaY .(o). When the 
brwsh ot the (A) comliutator mate• contact with an 

·
insulated aeg-

11e'!i1 ot the commutatort: the ·(o,t) relay operat••· 'lh• co•) -relay 
operated. op�na the circuit to th• (UP) magnet. stopping th• 
elevator and advances the (R-2) nitch to position ;. With the 
(R-2) •witch in position 5� the (Tll) magnet 1• energised over 
lead (nif ... l) tor tripping th• brush4 As the (R-2) •witch lea.vn 
position 4-1/4 the (0) and (Ot) relays releaaeo Ground on the 
contact ot the (Of) relay normal adva nce• the (R•2) switch to 

·position 6. 

6.05 

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

Ingan1nt Jruah O 1 · ---- ~ s• ectign 

---- oup1l1ct1on Ip.gamin« Gr s 

, 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



c ·41 . P&r;•a. Pac• 13) 
l8•ue 1 JT-5llf023 
January 17 • 1928. 

incoming group ·aelect1ono : 'Du� (ti) ma.gnet op.erat•d.• "tripe th• ••­
lected bruah. ·tntenU ttent ground. troa th• 1nccm1� (B) ooaiau­
ta·tor over ·1ead ·-C TJ•l) ·an4 thru arc · 3 ot, th• CIA) •w1-tch ud 
croee-connect'ing·block 3• operate• the (o) relay tor the given . 
posit ion oir · �h• (IA) �wi toh and· . th• croe••ccmneotion ·•hon) • the 
(011) relay operatH When the groua4. ii r1mo�•4 trta the (O) 1•4 
by the tunctioning ot the oomnutator·o ·i'h• ( o·•) relay operated,. 
atop• the elevator again and a.4van.oes the (R•2) .awitch ·to poa1�1on 
1 o Aa the C R4) n1 tcb leav•• poai t ion · 6 1/4 "h• (.O) and . ( o·•) :re.;. 
lays relea••• A8 ·the m:toh ·1 .. v•• ·poai't1ou 6� th•· · (RS ... 2) and (T) 
relays rele&•h ·1be. (18•2), rtlai released,. �P•. th• circuit 
through the· 1000 ohm winding· ·o.t the· ( TP) relay• 

6006 
. . .. . . : .. ' � 

It the tinal - 89lto.to·r�· aei:z•d. 1• ·1".t there-_ U .·ct�•41- , on the · · 
(8) lead-. · wt1en. � · llioO.i.ng ··•tze. •- :tiil&l '· whi�h :� ···WiY • the 
(TP) rela1 hold.• ihrough. 1·w 800 oh» wtnat.ng over lt�4 (!B•l) ·ancl 

(Jtr) lop 1• 11ch\•d.._. It th• ·tiilal ·••· ••11•4 s.. .tr••�· or 
·en· it beco••• tn•.· 

the (T.P) r•la1 nl•••H• ·-.nit _(17)· rel.,- re­
leased and the (.,,_;.1) --�l�y� remaining �p•rate4,. · oper;atea th• -(TR) 
relay,. :thn oclcl term1Da18. �t-·'C-5) a� ot (ICl a.w1teh and kc� oon­
taot• ot (zc)' ·  relaY• . '?he

. (TJ') relay reieaaea. eonaec'tt g�oun4 
thru -it• baolc contacts to the aleen ot the tinal bold1ng-1t . 
btia7. 

·It the· t1nal selector which· ia ••ize4 1• 'bll9Y ·and ill ot the .. 
type -that h8a· the tbae measure· relea•• �N.tunt :there ·ia· a .poa•1-
b111ty or. the t1Dal eelector (Uc) relar r•operating· whil• the fi­
nal 1B reator.tni ·to normal and lockin.g to groun4 '\hru back con-· 
tac-ts ot (Tr) rel ay.. Un4er this conctition tbe tillal will advance 
to .-· 1'\a busy back· po·e1 tion. 

· 

60.061 · · ·w1u (TR) re�aY OPH•t .. and <*)·•witch. iJl .poa1t1on i. 
(TT). ·relay- 1a connecte4 ·to· the Ji.�, and should. be operated 
and released by the busy baot pule••• 1b•:.t1rat - operation 
ot (YT) .. 'relay operat•• (Y'tl) nlu in turn operat1nc (YT2) 
re ·lay which lockis und.er control ot (TR) nia7. in po•i ti on 1 
ot (Jtll.) switch• ; When (YT) nlay:.nlea•••·· (Y2'1) rel&Y n­
leaaea and a oircuit i• closed trom roun4 .. (G) oam or (R4) 
•wi toh. back contact• ot (YTl) relay and

· 
tront oontacte ot 

. (YT2) .nl_, .op.e.:ating ( 19) r•l•Y• (Tr) r•l&J operated d.ia­
oonnecta ground trom th• tinal •l•••• aliowing the t1nal 
('DC)·. relay ·to ·release and r•l•a•1ng (ft). ·relay • . (!ft) relay 
r•l•••4 r•l•a••• (YT2) r elay. (T.P)- relay .loots to ground 
on the tinal •1 ••v• unt 11 the .final ha• rea.t.ored to normal. 

, ,.; 

llM1 IPIY TUt- • .. '· 

, 

. ► . 

) 

,) 
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60071 ( TR) relay operated . conneote the tip and ring leads 
trom the tinal to the teet c1rou1t o ( 1\4.) sw1 tch be ing 
ln position i .  batte ry thru the winding ot (YT) relay 1� 
connected to the r1ng and CY,.-) relay •hould operate trom 
the 40 ohm ground on the final ring when the final selector 
1a °'1n · �hi normal pos ition. (YT) r•laY operated l ocks over 
th e tinal ring and ope ra tea (YT-1 ) r elay. Which clos e s  
grou.nd. thru the winding o f  (1.'G): relay to th e  tip o t  the 
final · � operates (Y'J.\;-2) rela.Yo C m)" relay should oper­
ate · from the battery thru the winding ot the tinal (L) re­
lay . but the (L) relay should not operate on acc ount ot 
the hi gh resi s tanc e  ot ( TG) re lay . ( ro) relay operated , 
ope.rates ( TGl )  relay Which advances (R4) switch from 1 to 
24 On l eaving pos ition l �  (YT2) t. (TG) an4 ( Ml )  relays 
re leas e · and the operating ctrcui t ot (YT) r elay is broken� 

6.,08 

In pos ition 2 11 · the tUnd.amen.tal circuit t or final brush a e l eo­
tio.n i s  cl°'·•d a nd  (STP) relay ope ra te •  in aeries wi th th e  final 
(L) relay., (STP) relay ope rated . opera tes (SO) � ( l )ii.. ( 2 ).. ( 3 )  or 
(�) counting relay . the part icular counting relay operated depend-
1nc upon the bank in which th• teat l ine• are located it (BC) key 
ia normal ·and upon -'tht jaCk n (J)  row in which a •mak e busy• 
plug 1a ineer-ted it (IC) · key 1a open;te4. Impulses • .trm the t1nal 
(A) OOIUllUtator. ahori o:ircuii an4 · r•l •aa·· (STP) re lay , ailowing . 
the prim• re-l ay c orruponding to : the· operate4 counting relay to 
op •rat e o 'l'he opera t1on ot the pr:iJa• rel ay transfers the pulsing 
lead - t o  th• next counting relayQ Th• lapu.laes trom th• t inal ••· 

leotor c ircuit oontinue until (so) oounting relay operates. When 
(81'P) relay rel ease• •. ' (�o•)  and (pot) 'relays ope rate . 'D'le opera­
tion ot (BO')  relay ·op ena the· tundamental c ircuit , causing the : 

final circuit · to 'advance . 'l'h• ope ration ot <ro t )  relay ad'VanQ08 
(ll4) s equenc e •Witch tree 2 to 3 .  · on l eaving pos ti on 2 ,  the bat­
tery· supply to tho oount.ing relays 1- broken rel easing themo 
(po t )  relay r�l eaaed .• �d.Yanoea ( lf.J) '• witch trom 3 to 4. 

6 .09 
In poai tion ·'+. the tund.amental c1rcu1 t tor ·tinal te.ns ael ec­

tion 1a cl oeed and (STP) rtlay operates .  open. ting (9) c ounting 
relay it (JC) 'key i e  ·n�mal or the count 1ng relay corresponding 

to the jaok in ( T) - row in which a •make buey• plug ia inserted 

\\ 

Adpng• ot tt•t· switch 

_r1na1 Jruah s,1 ,c.t1on 

i 

r1na1 Tens s,1,ct'ign. 
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if- (BC) tey ta operat ed. A• · pul e •• a re  rec eived the auoc eaa 1ve 
c ounting relays OP4' r&te ; when (B0 1 )  and (PO•) rel aya operat e ,  the 
tuadalle ntal circuit· 1e 'br..okeri advancing. th•- t1nal ••l e e  tor and ad­
•nci 1ng .( a..) · ews tch trom 4 to 5•· On l eaving position 14. ,. the ba t­
te ry aupp�y to the Counting. rel ays 1a broken releae lng th•• (rot ) 

ay nl eae.ed._ . advancae ( 84) •witch trom · 5 io 6. .. · 

In poei tl�zr  6+ · the tun4amental ci roui t tor tinal unitts ••l •c­
on . �� ol.o•td and (8TP) . nlay op•rat •• �  ope�ting. ( 7 )' or (9) 
\Ulting .nl.Y, · d9ptnd1ng .upon th• poe 1 tion . ot (R3l. •Wi toh it ( BC) 

•Y 1• nol"llil or 1h• c oun.ti ng relay c ornaponding to. th« jack in 
) row in which a ••ke · �busy• plug 1• inserted .it ( BC) lcey 1e 
erated.4" . Aa pul • •• - are rece ived the succ eaaive counting relays 
erate t when ,(JO:• ) . •zid ( PO•')  relays operate., .the tundamental cir-

ui t 1• broken advancing : the tinal selector alld advanc; ing ( ff.I.) 
trom 6 to 7 ,,, on l eaving pos ition 6 �, the batte ry supply to 

• counting relaya 1e broken rel easing themo · (FO ' ) relay r�l eased 
. dvanc•• c 84.)' •witch t rom 7 to a .. 

In position 6 ,  be.ttery trom ( J )  cam of ( �) switch 1.• cloaed 
ru to (118) relay .. The Winding o� (KB)  relay circui ted 

crcund thru i.·ck contacts ot (S O) relay , a that i� .do ea not 
until ( SO) rel u .  opera t es � . (JIB.) relay ope rat . d • .  remains 

.operated until ( ft4.) awi tch a4vanc ee out ot 9 and until (TKR) relay 
(D) r elay_- ·.opa rated , switches th9 s l eeve ot the t est  

1ne trom a busy· cond i tion to the test  circuit. 

6.111 

et line , ( l ine 99 )  
-Croup , and the f i  .... 

1 . 1 . h ta to l ine 

$. and the t inal 
• hunts to  l ine 990 

";"'1t 

• 

141, Line 'con41 tions .. 

With ( 1\5) ewi toh in p h ~., the taat 
r.>a-emblea an 141• 41rect line I · and th final 
directed to ito · 
. . 1'1 th .. (JG) s•i tch 
resemble• an idle 10-~~-,~~ 
nal aelector is d.1 

With (R3) swi 
reaembl es an idl la 
n&l select-Or ie 
99. 

With (}6~ 
reaemblta ...,. 11

""
11

.a. . 

aelector 

line. (11n 99) 
and th ti-

un 

(line 99) 
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6.,, 11 2 

601121 The final advanc es af te r unite sel e  
d isconnecting ground trom the ring , rel 
(YT) relay in turn rel eas ing (YTl ) rel 1) 
re lay re l eas ed c onnec ts ground to the ring ot 
the tes t l ine . When the tinal · atops on. line 
after testing it f or busy,  it connect� tery 
thru a rea1s tano e  to the s l eeve . ( 
re lay ;. lightin g  ( TL) lamp and also 
(SLV) o r  ( SLVl) relay cl osilig a circ.U1 
back contacts ot (Y1' ) relay t o  operate 
layo: (SL) relay operated t l ocks 
ot (YT.3 ) ' relay• When th e final advance s' urth • 

the ring is cl osed thru and a otroui t · 1a  l o s e  
tr om  ground ,, trom cam (E) o t  (AA) s Wi  toh · ck 
contacts ot (YTl )  re lay ,. the ring ot the est 
l ine , the ring ot the tin.al ,. cam ( I) ·ot R4) 
ewi tch ,. back contacts �t (YT) rel ay·, cam Q) o 

· ( R3) switch• winding ot CYT3) relay to tery ,  
operating (YT.3 )  relay.; (Y1' )  relay oper ed , 
o p ens the operating· ci rcuit ot (IL)  rela ; \hie 

0� a tor the puz-r>os e ot · prevent1ng the ope tlln 
o (SL) relay and bl ocking the test o 1rc i t  in 
case the immediat e make busy path ot the cal l -

l ine is open. With (Y7' ) and (SL) relay oj 
a t ed . a ci rcuit l s  closed thru the ir fro t c·on­
ta. cts o a dvanc e (R4) switch trom 8 to 9 On 

os it ion 8� ' (Y15 )  relay rel ease s  

.._Q.111 .. ,.,•~L..in position 911 fsu:a) relay · 1 1 g 
ot the test lineJ battery thru 
ay 1• connected to the ring ot 

connected to the · tip ot the ti­
talking poei tlon ( 'l'KR) relay 

••th (8UB) relay and should lock 
~LV or (SLVl) relay; (SU!) relay 

iately shunted- by the ground 
AAl~•1-.~- ~ 'DCR) ' relay operated, oper .. 

relay operatedQ (SR) re­
MHltftlte 1n poai Uon ot (R4) aw1 tch., thru back 

(,:D) n aY, it op ,rated (JR) reiaY• On 
,.,._,-., .. ~ .... n 8 th operatin oi cuit ot (SR) relay 

1 
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•• broken but it dained l oc ked thru 1-ck o ontacte ot ('l'IO. ) 
relay. ( 1'Q )  _.eiay operated , operatH ( m2) relay . which 
l ook• thru ( p) cam ot (ft4) •witch. .Th• operati on ot ( '!IQ )  
relay al ao 41eoonnects cround trom th• tlnal sl eeve and. 
••Hoh•• the locking circuit ot (SR) relay from ground. to 
th• final 1l eeve. ·When ground 11 41econnec ted trom the fi­
nal •le•v• • 'the tlnal ( 'DC) relay ehoul4 r •l •ae• and connec't 
ground.- to the sle eve thru it• back c ontacts ; thi• ground 
•hould hold (SR) relay operatedo Shoul d the ground not be 
conneo tecl to the sleeve by the re l ea .. ot th• tinal ( 'l'K)  n­
i.111 (SR) relay would rel ease ,. nleaa1ng ( ft) relay opening 
the openting circuit ot (CH) relay, bl ooting the teat cir­
cuit 1n poe ition 150 !h.e tinal •hould· advance to lta 
•a• i ting cal l ed eubacri ber'• rel •a••· po •i tion. -i:h• tinal 
(L) relay •houl4 hold in eerie• wi th  rel&Y •. operating 
(SUB) relay. ( SUB) · relay operated . opera tee (MT) rel.Y in· 
�JmL QP•rating rel ay which advance• (R4) •wi tch trom 
9 to 10. 2he operating ciroui t ot (KT) r elay in poei ti on• 
9 and 11 i• thru front contaot• ot ( '!KR) relay. ('l'JCR)' r•laY 
ia held thru tront -oontacte ot (SLV) or (SLVl )  relay. 1h1• 
le tor the purpose · ot d.e.tecting a oroea between the Up am 
•l HYt ot the tirial bru•h• a• a croes · ot this t7pe would 
cause (SLV) or (SLVl ) relay · to b• •hunted and rel ealed. trca 
the ground on · the tinal tip in the talking poa1 tion &nd the 
•awaiting• · oall ed eub&ori.ber·•s r el ease poa1 and the ad.• 
w.nce ot the teat circuit would be blocked. On l eaving po­
a 1t1on 9 ( llT) x-elay r el eas es • releae irc (11'1'1 ) re la y and ad-
vanc ing (R4) switch trom 10 to · ll . In �o&iti n 11• it th e  
tinal ( L) relay is still s · it shoul.d. (SUI) r�lay 
ahould •till bt open.ted a·nd (llT) rel ay lihoul d operate , 
operating (llTl.) relay. It the tinal CL) relay tail • on 1 ta 
hold teat (SUB) rel ay ahoul4 b• re leased and the teat cir• 
cuit •hould block ·in pos ition 9 or . 11 . (m'l ) r elay oper ... 
at•d• look s to ground on ( J) oaa · ot (R4) tch and aclvano•• 
( 1\14.) ••tch troa 11 to 12. On leaving poe1tien 11 ·(lft') r ... 
lay releaaea a4Ya;nc 1ng .

- ( Jtl4.) awitoh troa 12 to 13. On l •v• 
ing position .. 12 , th •  circuit thru (llJJ) relay ie opened 1 
however• 'round trom CZ) cam ot (ft.4) ewi'\oh thn _. .. 1e-tanoe1 
la l ett oonneoted to th• ring ot: the ·test line . applying a 
�l•ae• \e• t to the tinal (L) relay. In pos ition 13 � (llT) 
rela7 •hQ�ld opera te in l ocal o1R.u1t . cloe!ng a circuit 
trom ground thru i ta tront c onte.ct1 · and tront oontac te ot 
C m. )  nlal to .advance (l\4) ••Hoh tr• 13 to 14.. On leav­
illg poaition 13 Oft') re·lay J'.'9l e&•••• In position 14ti (StJI) 
relay 1e again bridged aero•• the tip and r1 . -:r ot the teat 

Orn .. ) ----

·h~l41nr; 
!. · 

) 

f 

) I 
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l1neo '?his is tor the purpose ot holding the final (L) 
r lay in caae it haa tail ed to aeet 1 "8  rel eas e teat. In 
pos ition 14t a circuit i• cl08•4 ttoa ground thru back 
contact or (UT). relay. (W) oua ot (If.I.) •witch., (l>L) 1n­
te1'ntpter, (R) oam ot (16 ) awitoh, 0 )  relay to battery., 
operating ( 1) relay when (DL) 1n't•rrupter .clo••• • lhen 
(J>L)  1nterrup\er opens ( 1 1) relay_ ahould operate , When 
(DL) 1nttrrupter aga in ol•• •• (SO) •hould operate , 
and. •h•n (DL) interrupter again opens. eel (rot)  rt­
laye openitee (PO ') relay operated.. advanco.J (�) ·awitch 
�om 14 to · 15 0 On eaving poa'ition 14 th• count ing re .... 
lays are releaaed . 15, it the · t1nal ( L) re ... 
lay ha8 ta il ed to release (SUI) nla1 w1i1 be operai@d 

nd (JIT) relay wil operate in turn operating Orn) relay 
which loo�a and blocks the teat cireuit in poa1t1on 15• 
Ir the tinal · CL) r l · y meeta 1 ta '  rel•••• · teet · the final 

ll a4v�nc:e and d!. c onnect bat\e'ry trom th• •lteve ot 
. t t .  te•t  - 1 1.n t rel sing ( !L) relay Which �XtinguiahH 
( TL) lamp and . rel easing ( SLV) or (8LVl ) relay in turn r ·3 

l y  . ing (SL) '&n4 ( ) niaye,. · ( mR) relay rel eaeecl 9 ' r '43 

lea•e• C m )  and ( Ill ) relaY•• ( 'l'Jtl )  relay rel eased • 

. itch1a the final leev1 . tr0m the looking ·c ircuit ot (SR) 
relay to the · 1ocking oiroui t ot CIR) · relay. (S·R) relay 
i' l eaeee · but (PR) relay ahould l ock to  ground on the t1nal 
e>l••n• A o i rouit · a ol oeed t.rom groun4 thru back contacts 

(aR) relay. and tront o ontac'\e · or (Pft) relay t o  operate 
(CH) rel.,-• .  Thie is tor the . purpoat or cheot1ng . the loclc­
inc cirou1:t ot (PR) rela7• · · (CH) . relai operated ., lock&- to 
ground on (Jl) ' cam ot ( !fl.) e1ritoh� lb.en the f inal .. 1 ec to r  
ba a  reetored to . normal . i t  will. disconnect P.eund tram th• 
sl eeve ,. ·· nle&a1ng (PR) relaY o ( PR) relay rel eu ••• con ... 
n ta ·ground to the.: tinal al e ••• to hold the ·tinal . ••l ee or 

Y and a c ircuit 1• ol oaed trc:D groUn4 thru back o ont ct 
of  (llTJ. ) relaY in parallel thru oontao:ts ot ( DIR) key nor­
ual and

. 
con tao� ot (N) o&m ot (83) •Witch in poal  ti on 6 to 

4tt: 'ba_ct contacts ot _ (SUI )  relay• tront _cozt.tac ta ot (CB) r -
· 1 t  �ack · con\a,ota · ot . (J'R) rela)' and (W) C?am ot · (ftll.·) t 

a4ftn�ing �Rf.I.) •111 tc_h trom 15 "to . 16.-

Wi ( 1,13 )  ·. 8tf1 toh : in . oa 1 t ion ' • th� " test l in• · (1 in• �9 ) '  re- . 
• ••bl a bwl7. direct line when the tinal nl ector is �·•ting 
1 t .  and th• ttnal .. . �l �c ·o r . is ,,d.ir•ct.ecl .to it . 

• 

In · po,1t10~ 

1 

TKR 

• 
1 

•witc . 

t h 
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With ( � ) switch i n  pos it ion 9. the t at l ine ' l ine 99) resem­

bl es a busy lae t l ine of a Pc.iloX-t g roup ,: when the inal eel ector 
ia te s ting i t •  and the final is direc t to. line 97 and P.1.x. 
hunt to l ine 99 0  

on both o f  th ese teata when ( R4) . switch reache s position 6 ,  
ba ttery thru resistances i e  connected t o  the a l eeve o r  the teat 
l ine holding it  buay and operat ing ( SLV) C>r (SLVl ) relay in · turn 
operating ( SL) re l ay. "lhen the f,inal advanc ea after uni ts s el ec­
t ion .- 1 t disc onnec ta ground from the ring.. rel eas ing (YT) re lay , 
in turn rel eas i ng ( YTl. )  relay. (YTl.) relay rel eaae4$ advances 
( ftl4.) swi tch from 8 to 9• The final sel ector te•ts the l ine and 

. finding 1 t busy , the elevator should netore to normal and the 
f inal should advanc e to the buay back po si ti on. �us y back pul ses , 

interrupt ed ground , ove r  the ring shoul d opera t� and rel ease ( J:B) 
relay . The first operat i on or ( BB) re lay should ope rate ( 2) re­
lay, the rel eas e or ( BB )  reiay penni tting c2·1 ) relay to operate , 
the next operati on ot .(BB ) relay shoul d . op�rate ( l )  T elaY•' the 
rel eas e of ( BB)  re lay penni tting ( 1 1') relay to ope ra te , the next 
operat ion of (13B) relay should operat e (So) re lay� th e re l eas e 
o t  ( BB )  relay pe rmi tting (BO ')  and (PO t) relays to op erate . (1'0 ' )  
re lay ope ra t ed •. advanou (R4) switch trora 9 to lOo On l eaving 
po s it i on 9 be.tt6 ry is dis c onnec ted from th• sl e eve · ot �· teat · 
l ine rel easiz:ig (SLV) or ( SLVl ) relay in turn rel eas i ng (SL) relay 
and (BB )  reiay i s  disc onnec t ed from the ring and the counting re­
lays are rel eaaed o · In posi t ion 10 (CAl ) relay operat·ea ., advancing 
( R4 )  81r'i tch trom 10 to 16. Wi th (CAl) relay op erated. • the grouncl 

1• disconnected from · the e l e eve aa ' (Rf.I.) · sw1 toh advanc es trom po­
•1 t ion 1 5  to pos i tioft 16. Thie ahould permit the t inal ( 'DC) re• 
lay to rel ease and the f inal to rest ore to normal •. 

Wi th (R3 ) swi tch in pos it ion '  13 • the t eat . .  . i ine , ( l ine 99) re­

s embles a busy direct l ine when a e1 z•4 by the t.1nal selec tor . and. 
the final s el ector ia direc ted t o  ·the teat Une on a· •no< teat• 
bas is. '!he •no test• indication is transmitted to the t1na l o ver 
the ring by the l ow re aistanc e shunt around the wind ing o f  (YT) 
relay ; this ahould cauee the operat ion ot the final ( PBX) r e lay 
when the final advances atter units a el ectiono When ( R4) switch 
reaches position 6 �  batt e ry thru r@ai atancea 1 •  connected to the 
s l eeve ot th e  tea t  line holding it buey and operat ing _ (SLV) or 
(SLVl ) relay 1n turn ope rat ing (SL) relay • . When the tinal advances 
af ar units selec tion .  it ·disconne c ts ground from the ring ,. rel eas -

1 YT) relay., ·1n turn rel easing (YTl ) relay. '!he fina l  •el ector 

) 

• 

J 

10 Teat c,n, 6.1~ --

e 

d 

/ 
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8houl stop _ on th . . t.at l ine in eplte . ot ita buay c ondit i on and 
1houl ad.va ""• c s ing through the ring and a c1rcu1 t is . :clos ed 
trom gro111l4 . frcm (I) cam ot ( i\3 )  awitc:h:., ba<:k contaou ot ) 
relay., the ' 1n · et the teet line , the ring ot the t1nal ,. cam 
( I) ot ( Rf4.) swi t h,, back· c ort'tacts -· ot (TT) n lay·, cam ( Q) ot 
( ft5 ) · wit , win 1ng ot ( Y'l5) r&lay to - ba t�ery . operating (YT3 ) 
relay-cl With (Y'.?5 nd. (8L) · relays operated. ,  a c ircuit · 18 closed 
through their trent c ontact• to adva nce ( JW.#.) &wi tch trom 8 to 9o 

. On l eaving po sit on a. ·(y,,,) relay releaeeao (HT) . rel ay ·  is con• 
necte4 t o  th• tip ot 1\he ·te.at line , and. when the l reach es 
th ·talk ing poe i t i  it should ope rate t rom ground t (E) cam 
ot 1l4) switch. 1n o• ition 9. over the tip ot . the t l s.e • toro 
( T elay operated.-. connects (TKR) relay to the t'1 1 ringo 

I wiring ia uaed., in posit i ons 9 to 15 of ( �} a itch'll 
un tr ( D) caa ot {J6) ewi tch through· the windin ot (SUB ) 

rel ' •  (V c m ot ( JUI.  switch _and ( P) cam ot ( R3 )  a itch 1• oon­
o the· rinc ot the teat l ine o  Where. •J• wir g is used . 

po i. ion 9 � .,.),. round· t:rom (D) cam ot ( R!) )  e ch through 
( ) am ot (ft4) . awiteh and ( P) cam ot (R3) •wi tch 1• c onneot•d. to 
t ing ot th teat 1 1ne 4 (!KR) rel ay should. operate and hould 
lock thro gh tront contacts ot (SLV) o r  (SLVl ) relay · .  CT.KR) re ... 
lay operated ... · operates ( 'DO )  relay and holds ( JIB) relay ope ra ed. 
(SR) rela'Y · • operat.ed in J>G&it ion 6 ot (�) switch , through 

bac c ontact ot C mi. )  r tlay ,. it ope rated . (FR) relay. On l eav­
ing poa tion 3 the operating oireuit ot (SR) �elay • broken 
but it remained l ocked through back contacts ot ( ) relay. ('!'Kl) 
rel y o e rated . operates ( m2) rel ay ,. which l ocks through ( P )  cam 
ot (ft4) •itch .  'lhe ope rati on ot ( 1'Q. )  relay also .cl1$connec ta 
ground trom the tinal eleev• ,. ap.d switches the - ,lock ing circuit 

· SR) relay .. from ground to th• fina l .  a le•v• 4. When ground 1a 
diff connected fr the tinal a1·eeve • the final ( 'IK) relay should 
rel ease and connect : ,ground. to the sleeve thru 1 ta back con tac ta J 
thia · ground ehoul d hol d (SR) re lay operated. Should the groWid 

o t be connect to th·a •le eve -by the rel ease ot the tin.al ( ) 
relay. (SR) rel y would .rel eas e . rtleaa1ng (J'R) relay opening · the 
operating c i rc u i t  ot (CB) relay .  blocking' the teat circui t in 
pos ition 15. ( m2) ra;lay op erat ed .  advanc es · ( R4) switch trom 9 
to 5. On l eaving position 9.  the 'battery •upplied to the l eeve 
ot �h• test l ine �r(la (Y) oam ot (R4) s witch is diac onnec t•d� The 
f inal should. advance trm the ta ltl'Dg po• it'ion. Where • 1 •  wirinc 
i• ueed t g round thru the winding ot ( SUB) re lay· is c onnec ted to 

. .  the rini • but th final s Which a re arranged not t o  await th• 
� l l td subec ribe ta re leas e on no test., cal l a  ahou.lel . no t be held 
by thi s ground. However.  it this feature ot a final •el ector ie 
i�operative ,. · tin.al ( L) relay .may lock in s eries with ( SUB )  
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r lay, ope rating (SUI )  relay , in turn ope rating (llT) relay in poa1-
tion 15 ,  111 turn opera ting Clrrl )  relay which locka t.hru ( J) cam of 
( �) switch and prevents (R4) ••itch trcn advancinc trom 15 to 16. 
Where ·� · ·wiring 1• ueed th' ground 1• clhconn1cted. trom the · r1ng 
when (.R4) •wi tch lJave a poeit ion 9 .,  th1• ·Wiri ng i• : ueed where there 
are final s el ect ors wh�_ch await the oall ed aubeox-i ber ta nl eaae on 
no te at call s  a• well as on · o ther cal l a . '!he advanc e 01" the final 
diec onnec ta ·'battery trom th• el Hve ot the t st . l ine , · rel easing 

(SLV) , o r  ( SLVl ) relay in
. 

turn re l easing ( SL) and ( 'rKR) . r e lays. 

(TKR) r ela y re l eas e d .  rel••• •• ( TKl )  . and ( KB )  relays. (TKl) relay 
rel ea s ed • •itch es the final • l• •v• . trom the looking· circuit ot 
(SR) relay to the locking c ircuit ot ( J'R) relayo <•R.> re lay re­
leases but (7R) . relay

'
ahould l ock · t o  cround on th• ttnal &l Hve. 

A circuit 1• clo sed i-rm ground thru back contact• o t  (SR) nlay 
and. tront con'\ae t ot ( PR) re lay to operate ( CB) .  rel•Y • thi• 1 e  tor 
th• purpo s e  ot checking the l ock ing c i rc uit ot· ( PR) r•l ay. ) 
relay operated , l ocks· to gr.ound on (E) cam ot ( R4) .s witch. lb.en 
the final • e l ector

.
has res to red to normal it will di sconnect 

ground, tr?U the. sl e eve
·
, rel eas ing ·( PR) . relayo (PR) relay r�� 

l eased. , 4o_nnec te ground_ t o  the final slHY• 'to hold the t inal • e­

l ector buay and a c i rc uit ie c l o s ed tran ground thru back contac ts 
ot (J.ITl.) . relay. c ontacts ot ( N) cam ot ( 1\3 )  awitch ,  1-ck co11taot 1 
ot (SUJ. )  relay , tront c ontacts ot (CB) relay . back contac t.a ot 
(:rR) rttlay and (W) cam ot . ( #1.) awitch ., advanc ing ( ff.I.) antoh trom 
1 5 to 1.6• 

w•. th (1\3 ) in posit ion 5 1t ( 'DIR) . • time meaaure r el eas e• k ey is 
operated , . a teat ot the t iae aeasure rel ease teature 1• aade on 
41ec onnec t1on. 'l'he te at proc e ed• a• 4�•cri'be4 in par. 6.113 until 
(R4) switch l eave• _pos ition 12 , exc ept that ( SUB )  relay 1a bridged 
direc tly acre>•• the tip and' �1ng ot the t••t l ine and 1• · ·not in 
a e ries with reaietancea , _and when ( R4) awitoh l eave• poe i t ion 12 
this c ircuit ie .not broken. thie prevents. the tina.l troa advanc ing 
out o t  th• •awa iting cal l ed eubecri ber •e rel ease" pos it ion. Th• 
teet _circuit advances to pos it ion 15 aa de9c r1 bed in par. 6 �113 . 
( SUB )  relay should remain op erat ed ,  thi• ahoul d op erate ( llT) relay 
in posi ti on 15e  in turn operating (JITl ) relay,  which locks thru 
( 1) cam ot ( JW.J.) •w.l. tch. After a period ot time the tinal sel ector 
• hould be advanc ed by means of interrupter• out of the •awaiting 
call ed eubecr1be r 'a rel ease • . pos itions . rel eas ing (SUB) relay in 
turn rel eas ing (YT) relay ,  and a l so diaconnecting batte .ry trom the 
• l e eve rel eas ing ( SLV) or ( SLVl )  re lay 1n turn rel eas ing (SL)  and 
('lKR) relays. (TKR) relay ��l eased • r•l •as ea _ ( no. )  and (llB) -

· - n-1 •ae T11t 11a, MH•sn , OP ,.. ---

.. 

_) 
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rel ays. ( '!'Kl )  re lay r el eased, switches the final sl eeve from 
the l ock ing c ircu1·t of ( SR) rela y to the l ocking circui t of (FR) 
re lay. (SR) relay rel eases but (PR). r elay aho�l d lock to ground 
on the final sl �eve. A c 1rcu1 t ie c l  oaed . .from ground thru back 
contacts of (SR) relay and tront contac ts ot (PR) relay to op er­
at e (CH) relay,  this i s  tor the purpo se· ot checking the l ocking 
circui t  ot ( PR) relay. (CH) relay op erated , locka to ground o� 
(E) cam ot ( ftll.) •wi tch.  When the final sel ector has reatored 
to · nprmal , 1 t wil l disconnect ground trom 1h• al eeve , rel easing 
(J'R) relay. ( 1R) relay releaaed., connec t• ground. to the tinal 
sl e•Ye to hol d the final s e l ector busy and a circui t 1• cl os ed 
trom ground tram .( 1) cam of { ...,_) awi tch , tront co ntacts ot ( llTl )  
relay,  ( N)  cam or ( J6 ) '  Ritch c ontact• ot ( TllR) key operated ,  
back con ta c  ta or (SUB) r•lay, tront con tac t a  

·
o r  (CB) relay, back 

contac ts ot ( l'ft) reiay and (W) cam ot ( R14-) nitoh,· advanc ing ( R4  
•1 tch trom 15 to. 1 6 .  

· 

6015 
With ( MT) , •aul ti•tes t• , key operated . a s eri es ot·  te sts 1 a  

ma d •  on each final s el ector ,  the :tira t ,with C R3 )  swi tch in osi ­
tion 1 .  On the c ompl etion" o :t  thi s t eat ( �) switch wil l be 
poei tion 1 6. A c ircui � •ill be c l o s ed trcm ground from (!l) e 
ot ( ,.,_) back cont&cte·  dt ( CA) · and (BC) relay-a contact& ot 
tey op erated , (B ) cam ot ( ft3 )  ••itch advancing ( 1{5 )  swi tch from 
l to 2 o  Ground tram (C) cam of ( 1{3 )  • •itch advanc "s ( ,.,.) switch 
t ro• 16 to. 17-o · Ground thru. c ontae ts ot ( ST) key operated , ad.-. 
vanc ee ( �) switch �om 17 to · l . F.ach time ( 1'4.) swi tch advanc es 
trom po sition 17 to po ei tion 1 ,  (ST) mes sage re,ister opera tea • 
counting the n1llllber ot aingl e t eats made .  Ground trom . (F) cam 
ot · ( �) awitch advances ( !{5 )  switch trom 2 to , • .  With ( 1{3 )  
awltch · in po sition '.5 the - next teat ot the final 1a made and wh en 
( �) switch reachee po·sition 1 6  ( lt5 )  swi tch will  advance trom 3 · ·  

to ·�,. causing ( If.I.) switch to restore to - normal advanc ing ( 1e )  
nitch f rom 4 , io 5 •  In l ik e  mann er the" teat a  ar� t made with ( JG )  
ni tch in poaitiona 5 .  7 ,  9 . : 1 1  and 13 . With ( 1{5 )  ewitch in 13 , 
when ( JW4.) switch reaches position 16.  · (� ) · switch 1a advanc ed/--­
trom 13 to 15 and j a · advanc ed by the (A) cam trom 15 to 1 8. 'In 
position·  1 8  ot ( ft'5 ) ••itch a c ircuit 18 ·c los ed troil ground, (D) 
cam ot ( ft'5 )  nitch . contacts or (llT) key . operated, back contac ts , 
ot ( IBP) rel ay ,  contact• ot (TA) key nont&l • winding ot · ( RS3 ) re­
lay to battery , operating ( RS3 )  relay. ( RS3 ) relay operated., 
locks throuch back contacts ot ( 1\94) relay and · advanc es ( R4) 
switch trom 16 to 17 • Ground · through contact• ot (ST) key oper­
ated . advanc es ( R4) switch trom· 17 to l o  A• ( fe ) swi tch advanc e s  

( 

• 
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from poa it i on , 17 t o  pos it i on 1 ,  (llT) ••••age r eciater ope rat es , 
c ount ing the number ot mul ti-teats ma.de . Ground trom (F)  cam or 
( .81.) swi tch advances (Je) switch trom 18 to 1 .  

With (KT) k ey normal , a singl e teat ie  made on a final s el ec t or 

and then . th• ' tinal sel ector 1• rel eas ed and. ano ther fina l s el e c to r 
is tea ted � '!he particular teat made wil l depend upon the po s i ti on 
ot ( J\3 )  ni tcll9 which may be ···t by band in any des ired teat pos i­
tion. At the c ompl et i on ot every aucceastul teat (�)  8Wi tch wil l  
b e  in  pos it ion 16 and a c i rcuit wil·l be  olotr� trom ground ,. (E)  
oam ot ( Rf.I.) back contacts ot (CA) and (JC) r elays,, contac ts ot 
( II'!') k ey normal , back c ontacts ot ( REP) relay0· contacts ot ( TA) key 
normal winding ot ( RS3 )  relay to battery. operating ( RB3) relay9 
( RS3 )  re lay operat ed • l ock• thrOugh ba�Jt contac t• ot  ( RS4) relay 
and advances ( 1¥4.) ••itch trom 16 to 17 0 Ground through contac ts 
ot (ST) key operated , advance • ( Jl4.) switch from 17 to l� A• ( Rf.I.) 
••itch advanc es troa pos i tion 17 to pos i tion i .  ( ST) meesage r eg­
iater ope ra� es , c ounting th• number ot aingl e  tes te made .  

6.17 

!he brueh c ontinuity test 1a pr ovided to test the c on­
tinuity of brushes no t h&ving · acceas to th• teat  l 1 n es o  '!he 
brush continuity teat cannot 'b9 made as part ot a mul t i  
t_.t eo  that ( MT) key ehould b e  normal during th e progress 
ot . . a 'bru•h continu�ty teat• When •king brush c ontinu1 ty 
teats ( TRA) k ey need not be

. 
op

.
e ra t ed

. 
to clos e +,he teat . 

l ine , ( l ine 99) to the test c ircuit , as th e test l ine is 
not ut il i zed. /.:CBC) key 1• operat ed and •mak e buay• pl ug• . 
are ins e rt ed in ont jack in ( B) roir in one J&ck in ( T) row 
and in one · Jack in (t1) · row. The jac.ka in whi ch 'till • •llake 
buay• pl ugs are inserted c ontrol the final brush , tem and 
unite a.i ections o Numbers ehould be '••t up to teat the · 
dea i  red brush by d i rect ing the t i nell sel ector to s ome work­
ing line in the bank . '!he operation of ( !C) key C&\1888 
( R3 )  .. it ch to advance to pos it ion 11 . in which poa i tion 
it should remain. Th e.  test will proceed a• described in 
paragraphs 6.rJ7 to 6 .10 until pos ition 8 or ( .,_) 8'ritch 
exc ept that (KB) re lay clo ts not operate• Ground thru ocn­
tac ta ot (BC) key op erated , advances ( l\4) awi tch trom 8 
i·o 9 o  In . posit ion Q (1JC) · rel ay op erate s through back 

r--

6.16 s1nci, Teat 0pera.t1on 

1r91h cont1nu1tx Teat 
6~111 op1ra,t1on ot ·tt•1 
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contacts ot (AC ) and (ACl ) relays .. ( BC.) . relay operat ed. 
l ocks through back c ontac ts ot ( CA�l) relay. ( BC )  relay 
operated � cauaee  ( !C) selector •witch t o  advance trom 
pos ition 1 .  ita nonnal pos ition . unde r c ontrol ot (BC) 
inte rrup te r. In pos it i on 2 ,  ( CT) re lay operates , c on­
necting ringing current through windings ot the repeat 
ooil11 clo.s ing the final t ip through the rep eat c oil and 
(AC) relay and ope rating . CACl ) relay. (ACl) relay ope r­
a. ted , ·c onnects ,batte ry . t o  the winding of (AH) re lay. '!h e  
purpos e  of the delay i n  cl os ing the c i rcuit to  (AH) relay 
is to prevent operat ing (AH) rel ay ,  should (AC) relay 

momentaril y ope rate due to a surg e .  ( BC) awi tch advances 
from position to pos it i on unde r  control ot (BC) inter­
rupter.o 

6.172 

Ir the line  to which th� f inal s • l ec tor i s  direc ted. , 
is idl e and 1e a work ing l ine ,, the fina l  sel ector will 
s top on it• operat e the cut-oft re lay or. cny o ther rtlay 
tha t i• control l ed over the sl eeve and. adva .... :. � •o it• 
talking position.  cl osing th e tip and rh!g conductors 
through to the mul t ipl e bruahuo (AC) .  rt' J ay s'houl d op er­
ate p:r-ovid.ed . th e  tip and ring are closed through the mul• 
tipl e brushes and the re ie a bridge across the t ip and 
ring which wil l  pass ring ing c urrent .,  · A  bridge ot thia 
type · wil l be present on vari ous types ot l ines as foll ows & . 

l o  Direct eubecriber'a  l ine t · ringer and c ondenser in ee'=" 
ries bridged across the l in•• 

2,. 2 party l ine or 4- · party eemi•s el ect ive l ine ( except 
-.iere only partial ly equipped)i• i ip .arid ring both 
connected t o  ground. through ringer and condens er in 
s er1••• 

'4 4 party sel ective i ine • r•laye in · eub-aete in aeries 
with co.ndens ers· bridged .acroas tip , and ring.  

4-o. P.:e .• x. l ine ,  ring�own r el ay in ••riea. with a. conden­
·e er bridged across the · t ip and ring . · 

5o Central otfiee desk · or 811'i tc'hboard l ine · a rranged tor 
·· ring-down operat ion. ring--dowtl relay in . s eries with a 
condeneer bridged acroaa · the · . Up and ring. 

QalCa 9Ptmt1on • ,: 
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The induced ringing c urrent appl ied across th• l ine i s  o t  
such a smal l value that i t  shoul d  not ta p  a ringer nor ope ra te 
a ring-down relay� but should operate (AC)  r e lay . 1D turn oper­
ating (AH) relay in turn op era ting ( OK) relay l ock• thru 
(4) arc ot ( BC) switch. 'lh• purpoe e  ot ope rat ing (AR) relay 1• 
that (AC) relay wil l have very l ow contac t presaure and will 
foll ow  the A.c. pul e•• 'but (AH) relay ope ratinc b local oir­
ou1 t should have sufficient contact preaeure and its time ot 
ope ra tion ahould be eutf ic i ent to operate ( OK) relay. '!he re-

. • is�nce which ie in pa rall ol with (AH) re l y ia provided t o  
sl ow the · rel ea s e  o t  (AH) relay� (OK) relay operated ,  n1 tches 
the advancing ci rcui t  ot (JC) sel ec tor switch trom c ontrol ot 
(BC) interrupter and caua e• it to ·advance by a el.t interrup• 
tions to" poeit ion lOo On l eaving position 5,  (CT) re lay re­
l ••••• •  In posi tion 7 ( CTJ. )  relay operate a o  With (CTl ) relay 
ope ra ted . the Up ia connected thru the winding ot ( m) relay 
to battery and the ring is c onnec ted thru the Winding or (BL) 
relay to battery. On O .K• teats nei ther ot theee  relays. 
shoul d operate • .  (BC) switch advanc es from poeition 10 to 
position 12 under .control ot (BC) interrupter. Qi . leaving 
pos it ion 11 {CTl )  relay rel eases·. ' 

· 

In pos ition 12 , ( Bel )  rel ay operat es , advanc ing ( �) 
•witch t' rom 9 . to 15 ,, connecting ba ttery thru the winding .of 
(JC2 ) relay to .the tip a nd ope rating (TKl ) r el ay �  (SR) re­
lay was operated in po•it f�n 6 of ( 1'1- )  switch . thru back 
contacts of ( TIO. )  relay, it opera t ed ( FR)  relay� When (R4) 
swi tch lett poa.1t 1on a the operating c i rcuit of Cla) relay 
waa broken "t it remained locked thru back c on�c ta ot (TKl )  · 
relaY•.  ( '?Kl) �•l •Y . ope.�t•4 ,. operates ( TK2 )  relay . which 
locks thru ( r) cam. ot ( �) nitcb-. 'lb• operation of ( 'JXl )  
re!aY al so di ec onneote · ground from the f inal sl e eve and 

· @•itchea the . l ock.inc c ircuit o f  (SR) relay from ground to 
the final sleeve .  When ground ia dieoonnect•d trom th• final 
s l e eve � the 'tinal (1K) r elay should re l ease and connect 
cround to the s l e eve thru i te bac k contac ts ; thi • ground 
should hold ( SR) relay opara ted o 'ftl• f inal s hould advance 
and on leaving .  :the talking pos ition ahoul d c onnect ground t o  
th• t ip ., • thie iti)uld operate (JC2) rel aY .o When the tinal ha• 
advanced turther ground wil l  be disconnected from the tip� 
permitting C-Jd3 ) relaY t o  ope rate in aeri es wi th { BC2) relay o 

· (Jc.5) . r el •Y opjrated. , re l t-aaee ( TKJ. )  relay � ( '!Kl )  relay re­
l ea•M.•' switches the final el Hve from the locking circ ui t  ot 
(SR) relay to the 1. oc.k1ng circ uit of ( FR) relay.. (SR) re lay 
rel eas es but (:PR) relay should l ock to ground on the final 

which 

a 

.. 

• I 
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l eev•:o When th tin.al has re-."tored to  normal , i:t wil l 
i econnect ground. f'rom t e sl ee'Y'e , rel ea s ing ( PR) rel Y• 

(rR) relay s d ,  c onneeta ground to the tinal el eev 
to hold th• tin 1 selecio;r busy and. a o ircui t is closed 
tr om ground• front c on tac ts or· (ICl )· and. ( :BC3 ) rela·ya and . 
baok contacts or (l'R) relay to a dva.no e ( *4.) switch from 
1 5  to 161{) · A c ircuit 18 cloeed from ground an ( E). cam · t 
( R4) awi tch ,,  l:aok contacts or (CA) relay , front contact 
ot ( OK) r l y_.,. back oontacte ot ( IJn )  and (JLl ) relay t 

contacts ot (MT) key normal � 'back c ontact• of (REP) rel y9 
contacts ot ( TA) k•Y normal • winding ot ( RS3) relay to 
ba tte ry .  operating (RB3 )  · relay • .  ( U3)  relay operated ,. 
l ocks thru back contao ta ot (RS4) relay and advanc e ( .  
switch troin 16 to 17. · On l eaving poaition 1 6 � (BC) r l ', · 

• nl eaeing (BCl ) · relay:. in turn releasing (BC2") 
and ( B°' )  re laya and advancing ( JC) •Witch trom pos i ti on 
12 i·o peaition l• He normal positiono On having po i­

tion 12 ( OK) relay releases � Ground thru c ontacts ot 
,(IT) tey ope · ted , advances nitch trom 17 to l "  

60173. 

6 .. 1731 

In cas e  no bruab ii.a tripp_ed o r  11) case 
either tip or ring ia qpen or in case  the l ino 
on wh1oh th e  final sel ector 'atope has no bridg• 
capable ot · passing ringing current .  (AC) r elay 
cannot ·operate. In any or these caeea ·, the test 
o ircUit Wil l tu.nct ion as - toll ow o (iC) switch · 
wil l advanc e ·Jl*om poa i  ti on to position unde r c on 

· trol ot (BC) inte n-upt·er·. On l eaving poaition 5 
(CT) · relay r el eaa e s o  · In position 6 a· · c irc ui t i s  
closed trona ground thru (5)  arc or (BC) nitch 
and back c ontacts ot ( OK) , relay to the troubl e 
alarm lamp' and. regi s t e r .,  giving a troubl e indica­
tion. In position 7 0 (CTl. ) r�lay ope ra  tea . Wi th 
( CTl) relay operated . the tip . is conneoted thru 
th• winding · or ( IN): relay · to · ba ttery and the ring 
ia connected · thru the winding of (BL) relay t o  
battery. However• unde r  a ny  o t  the a bove c ondi� 
tiona there shoul d b• no c ircuit . tor operat ing 
e1 ther ot theee · relays.,. (JC) en tch .ahoul d ad­
vanc e . to poaition 120 on · leaving pos ition l l t 
(CTl ) relay rel eases -c:. In poa ition 12 , ( BCl ) 

p 

releaee· 

· rele 
a 

a 

ra-

tto»• c0u41t1on1 

, h 

open UP gr Ring 

(~) -· 

a 

. I 
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re lay operat ea ,, advanc ing (R4) •1tch trom 9 to 15t  
connec ting ba ttery thru the winding ot ( BC2) relay 
to the tip a nd operating ( 1JQ.) rtlay� Th• tinal 
s elector ehoUld restore to normal and the beet 
circui\ should funct ion a s  deecribed in paragraph 
60172 unt11 · (ll4) S'Witoh r eaches pos it i on 16.  When 
the teat c ircuit Wil l  bl ock . 

It the •l ••V• is open or it tor any o ther rea­
• on the al etv• relay ot the l ine call ed tail s to 
operate , (AC)  relay may operate thru the back c on­
tacts ot the •l •••• relay. '!h i• woul d cause (AB) 
an4 ( OK) · relaye to operate and ( BC) awitoh to ad-
vance under eelt interrupt ions to pos ition lOo ,_ 

On l eaving position 5., (CT) relay ·  rel ea aea . In po .. 
a 1t1on 7 . ., ( CTl )  relay ope rates . (CTl )  relay op�r­
ated , connects the tip thru the windin1 ot ( IN) re­
lay to battery and the ·ring thru the w1n41nc o t  
(BL)  relay to battery o  Ground thru, ,back oontacta 
ot the s l e eve relay wil l  operate e ither ( BL) or 
( IR) relay , 4eperd1ng u�on how the tlp and ring ot 
the l ine are c onnected• ( ground i• usually c on* 
necte� to the Up . b�t on· par'\y l inee aome ot the 
terminal s wil l be reve reed) o Depending on the c on­
nection.  ei thir (JSL) o r  ( IN) relay. ahoUld ope rate. 
In case (IN) relay operate• , ( IN-1) relay ope ra tes 
and 1ooke thru (l.J.) aro ot (JC) nitch and, '( I!l) lamp 
ia l igh'ted .a In cael (BJ,)° relay operates . ()L-1 ) 
relay ie operated� · In • 1ther case a circui t  to the 
troubl e al arm lamp and register will be c l osed . 
g iving a .. troubl e ··1ncUcation. ( BC) ftitch should 
advance to posit ion 12. On l eaving position 11 11 
( CTJ.) relay rel ea•••• this will release ( IN) or 
(BL) relay. 

(JJL) relay r el eas ed, wil l  l ight ( BB) - lamp and 
will permi t ( !L-2) rel ay t o  operate it (BL-1 ) relay 
is operat ed.. In position 12 (JCal) relay operate•• 
advanc ing _ ( #I.) switch trom 9 to 15 , o onn•c ting th• 
winding ot (BC-2) relay to the t1p and opera ting 
(TKl ) relay .  The fina l s el ec to r  should reetore to 
normal and the teat c i rcuit should tunction ae de­
• cribed in paragraph 6.172,, unt il ( �) •itch rea• 
chee posit ion 16 when the t est c ireuit wil l block. 

• 

r 

Open Sl ,,, • . 

j 
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601733 

6017:531 

In oa•• the l ine on whic h th• tinal 
is resting is an intercepted line and le 
not ot th• •r1ng"""4o'!"ll• variety , t here 
will b• no circuit to operate (AC )  relay 
until the operator a nswers. It the 
operator doH not answer unt il atter 
(BC) switch hae reac hed poaition 12t no 
l.,..p a-1gnal other than t he t1·oubl e alarm 
Will be given and the c ircui t will func­
tion. a• · deaoribed in paragraph 601731 0 

In case . the operator answers the oal l 
be:l'ore (BC) switch has pas sed posi  ti.on 5 ,  

· (AC) rel ay · may o·perate ope rating (AH) re­
lay in turn operating ( OK) · relay. ( OK) 
rel�y op erated , awi tches the adv�ncing 
ctreu it ot (BC) sel ector switch from con­
trol ot (BC) 1n terrupte r and causes 1 t to 

· advance .. by. aelt inte rrupters to position 
lOo On i ... ving position 5. ( CT) relay re­
leases. In poait ion 7 (CT-1 ) rel ay oper .. 

a • • •  With (CT-1 ) reiay ope rated , the t ip 
:is c onne c ted thru. th e windin, of ( IN) re� 
lay to battery and the ring ia connected 
thru the winding or (BL) relay to ' batteryo 
( IN) rel ay should opera.te trom 24 vC>it . 
battery on tip of' the 1n·tercepted oper• 
ator 's c ord circuit,. ( IN) relay operated., 
ope ra tes ( INMl ) relay 1rh1ch looka · thru 
(�) arc ot (BC) sel ec tor swi tch• l ight• 
( IN) lamp and cl o ses a. c ircuit to the 
troubl e lamp and regis ter, givin� a ·  
troubl e indioa.t i on .  (JL) relay may oper-

. ate t r<.'11 the tripping path in turn op er­
ating (JJL-..1 )  relay •· and when the tripping 
circuit is 'broken (BL-2) relay will  oper­
ate,. however ,. w1 th ( IN) r•l a.Y ope ra ted , 
the cirouit tor advanc ing (BC) ••itch is 

Int•rg•pted Line 

9P•ntor ·P9•• Not MP•r 

6.17332 operator Answers 11tore Paaeing Poei.­
· tion 5 

t 
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ind•pendent of the path thru ba c k  contacts 
ot (JL2) r • lay� ( BC) switch advance• trom 
pos ition 10 t o  pos iti on 12 under control 
ot CBC)  interrupt er°' On l ea ving poai t ion 
11 � ( CTl )  relay releas es , rel eas i ng ( IN) 
relay and ( BL) _ relay if operated. The re­
l ea se of (!L )  relay will cause (BL2 )  relay 
to operate 1n ae ri es with ( BLl) relay,. In 
poe it ion 12 ( BCl ) r•lay operates . advanc ing 
(Ra4) ewi tcb trom 9 to 1 5 ,  c onn•c ting the 
winding ot (BC•2) re lay to the tip and 
opera ting ( 'DU) relay.. 'lh• final s hould 
restore to normal -and the teat c i rc ui t  
should func t i on a s, deacribed ln paragraph 
6.172 until (1'4.) s witch reaches pos iti on 
16,.  wh en the teat circu1 t will bl oc·k .  

6.17333 Po 

Jn caae the operator a n8W8ril the call 
r.fter (BC) ew1 tch ha• ·passed poei� ion 5 
but betore 1 t haa paaaed pos it i on 1 1 , (AC)· .- . 
r•lay will not operate and { OK) r el ay_ Wtll · 
not operate,,.  ·In pos iti on 6 a .c i rcui t is 
·;�1o� td. trom ground thru ( 5)! arc ot ·(BC) 
switch and b·ac k c ontact s ot ( OK) r.alaY . to -

. . . , . t,h.e . .  troubl e a.farm · ·lamp· a.nd regi ster , giv­. 
ing a troubl e 1nd1cat 1ono In poa1t1on- 7 .  
{QTl ) relay operates o. With (CTl ) . relay 
operated ·,. the tip 1• connec ted thru the 
winding ot ( IN) relay to bat tery and . the 
ring _ ie connected thru the winding ot (BL) 

· rel•Y to battery o ( IN) relay opera tee and 
the t•at o1i-cu1 t and final ahoul d tunction . 
a• described in paragraph 6017332�  

In ease the line call ed is busy. there wil l be no , c ir­
cuit tor operat ing (AC ) relay and- the t est circuit wil l . 
func t ion a.a dea cribed ln parag raph 6.1731 until (!C) swit ch 
ha• reached p ositi on 7 and (CTl) relay_ haa · operated6 The 
final should advance t o  1 ts buay back · position and busy 
back pul s es , inte rrupt ed ground on the ring�: s hould ope ra te 

1 · 

ope-a tor 4Bf!!ttl After faaaing a1t1on 5 
Jut 1•(0t• Paaaing Position 11 

) 
ls•x Lin• 

) 

·;' / 
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and rel eas e (IL) rel•Y� 'lh• firs t  �ope ration o r  ( IL) re .... 
lay operates (JLl ) · relay·o ih,e tlre't rel eaae of (IL) relay 
permi ts ( EL2) rela.y to operate in ••ri•• With (BLl ) relay. 
(JL2) relay ope rated opens the advancing c ircuit o f  (JC) 
s e l ec tor n1tch9 causing it to •top in •o•• poa i ti on be­
tween 7 and 11. 1.'h• teat o1rcui t "111 block and wi th 
(JLl ) relay operated ., ' the ope�ti on -.nd releaae t>t (BL) 
relay from the busy back puls e• .  wil l fl ash (BB)  lamp o 

In order to advanc e  the test o1rcu1t in case ot 
trouble on b rush continuity teats, (CA) key should. be 
operate4o (CA) key ope rat ed "  opera tea . (ca) ·· 

r�l.ay : in 
'turn operating . (CAl)  relu- . ( CA.l) r•l&Y l ocJce, thni (G.) 
- ot ( R4) awitcli. ad.vane•• (114.) Ritch to p"o'e iti on 16 
1t it  1• not al ready there and nl ea•.•• (BC) relay. (JC) 
relay r eleas ed· advaricea ( JC) ael•ctor· •wi t�.h trom any 
pos iti on it may be in ' to pes i ti on l •  ita nc>'rmil position, 
an4 all relays , operated or l ocked thru arcs ot ( BC) 
switch , are rel eased. I� the troubl e encountered • 
4ue to a · buay .. trouble9· 1nteroepte4 or partially 
equipped c ond it i on of the l ine cal l ed or it the l ine 
call ed hae no bridged ' ringer or relay the plugs in ( T) 
and ( U) rows or. jacks should b• r•••t to direct � ·  ti­
nal sel ector to a different line and the teat ahould be 
repeated ,  by operat1n, ( RmP) key. and then rel easing (CA) 
key. 

6.-1 8  
\Then ( RS3") relay operates at the conclusion ot the teat ot 

· a  final eel ector 1 t locks thru back contac ta ot (RS4) relay and 
advanc es ( �) \n1 toh trom 16 to 17 a• d.eacribt4 in · paragraphs 
6015 and 6..,.1 6. it al so ope �tea ( RS2 )  r•l•Y a.n4 ( RS) relay �hen 
(R4 )  switch reaches po sition l �  A circui t 1• cloa ed.  thru the 
outer winding ot (Jt81 ) relay but th ere i a  nOt sutf' ichnt current 
"to operate (RSl) relay. ( RS2) rela y ope rated ,. operates ( '17) 
rel�y on i ts primary windings � ( RS2 )  and ( RS )  relays operated . 
connect ground t o  th� ' (UP) magne t in the inc om ing t over lead 
( T0-1 ) oaua ing th• incomi�g e l evator t o  ascend.:. A• the el evat o.r 
a.-,,es upward• ground trom the (C) commutator holds ( RS) · relay 
ope ra ted and ope rate• ( RSl ) . re l•Y• When the incoming brush c en­
ters on the tendnal a of the next final the (C.) comutator brush 
bre�ks c ontact wi th the metal segment ot the ( C )  commutator4 

·5,1tor1ng on :rtouble 0,n41t\on1 

• 

Adyanoing Incqning 8t11ctor • 
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1.'b.1• caus es ( RS )  relay to r el ease but ( Rll) relay will hold through 
i te aec ondary . winding o (RS) relay rel eas ed, stops the incoming 
el evato� on the terminal s of the next final and· c onnecte ground 
thru its bac k c ontact.; , thrul tront oonta·ots ot_ ( RSl )  and ( RB3 ) re­
lays . operat ing ( ft84.) .relay� ( RlJll.) relay op erat ed ,  rel eases ( Ra3 ) 
relay.- ( RS:5 )  re lay rel tas:ed , rel ••• •• ( RSl)• (RS2 )  .and ( RS4) re­
lays . When ( RS2 )  .relay rel eas e•• th• sec ondary winding ot the ( Tl') 
relay ia put under. sol e c ontrol ot th• al HVt, and a bU&y tes t of 
the sel ec ted final is ma.de in th• same manne r  as 4eacr1bed. in pa ra-
graph 6,.·06., 

· 

6019 

In order to teat all ot the final • ,  the incoming el evator muat 
pass by the overfl ow . terminal a, . ot one .croup to th• first trunk ter­
mina l• ot the next o A• the ino•inc 'brush •kee c ontact •1th the 
ove rflow terminal of a group . g round on th• Cz)· commutator over 
lead ( '.n\l )  operates ttie (ZC) relay lli ( ZC) relay l ooks · thru tront 
oontac ts ot ( R�) relay ; th"i• 1• to hold (le) relay aa the ci roui t 
to the ( Z) commutator may bt momentaril y broken as · the sel ec t or 
ride• pa•t the t e rminal unt U i t  Htt l ea b&oko 1h• (ZO) rel ay 
operated , enerc1 z•• · the s tepping magnet a aaociat ed with the ( IC)  
••1 tch. '!h e  ( IC) n1tch 1•  advanc ed. to tenainal 2. On terminal 
2 ..,the ( ZC) relay rel eaees . !he C zc) relay re.l eas ed. , operated · th• 
( RS3 )  relay thru t•rminai 2 and brush l arc ( IC) .  The ( RS3 ) relay 
operated . operates the (RS2) and ( RS) "lays . t.t'h• (RS)1t;  ( Ul) . 
( R82) • (Rs3 )  and ( JtSl.I.) relays function as deecribtd 1n paragr&_t>h 
6018 tor advancing the · inc oming brush to the terminal s  ot the next 
trunJc 4 'lhe ( RS4 )  rel ay ope rated , advances the ( IC) switch to posi­
t ion 3 .  With the ( IC) switch in pos i tion 3 •. the final s aeaoc iahd 
w1 th the · second incor:lli ng group are te sted.o In a similar manner 
the t intl s · in t� third _ and fourth incoming groups a.re tested in 
poai U ona 5 and 7 reepect ively ot the ( IC )  eldtoh� At the and of 
the teat on the f ourth group the incoming brush is rest ing on the 
overflow terminal at the top ot the group . 

· 

1'he ( Zc) · relay ope rate• over lead ( TA-1) to ground on the ( Z) 
commutator. 'l'h e  (ZC) . relay ope_r.ted. 9 advance• the ' ( IC)  ni tch to .. . 
·po.aiti on 8� Wi th .the (IO') hitch in position 8• the ( ZC) relay . . 
reltas es.  The ( ZC) relay i- e l 1aa1d , advancee the ( R  ... 2) awitoh to 
poe it i on 8 0  Th• ( TRIP) ma gnet . of the incoming s el ec tor ie ener­
gized when ( R2.) •witch r1aohe• pos iti on 7-3/1'.. In pos it ion 8 ot 
the ' �-2) s witch the . ( J>OWN) magnet in the incoming 18 energi zed 

b•• IX AYtrflo• .Tfr:;1.palp 

J 
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over l ead (TD;.1 ) ·c·ausing the. inc.oming el evator to de•c•nd • .  lhen 
the elevator 1a re turned to the normal poaitien . ground thru the 
(Y) c ommutator in the incom in' ove r  l ead ( T!'-1 ) advances th• 
( R-2) ••i tch t o  pos ition 9o On l eaving pos iti on 8 · the (TRIP) -

11ttn•t ot the inc oming •el ec tor 1• re leased . As . th e (R-2)· .nitch 
passes thro ugh poei t1on a ... 3/4 to 9 .  ground on t.h• ' , k ey oper­

ated thru cam (S.a.2) energi zes the IA magnet and. ae the R2 switch 
l eaves poei ti on 9 ,, the I.A awi tch advances to poeit i�n 2o In po­
s 1 tion 9 ot (R2) ni tch. a. circuit ie cl os ed to a·t.ep ( IC) switch 

. trom 8 to 9 ,. and whil e,. ( IC) swi tch is in position a. a · circuit 
ia cl osed to advance ( R2) switch trom 9 to 10. At this time 
(R2) ni tch may advanc e trom 9. "to 10 and ( IC) switc h  may advanc e 

trom B to 9o  It ( IC) switch does not have time to advanc e whil e  
( R2) awitch 1 •  ·1n posi tion 9 .  1 t · wil l  remain in poa.1 tion 8 until 
( R2) swi tch 3 or 1 2 ,  and ( 'l'l'l. )  and ( RSl )  r.elaya will be 
held ope rated , and when (R2 ) awi tch reaches position 3 or 12 
( IC) Swi tch will advance thru i ts nonna.l pos ition and proc•ed 
to take 1 ta regular se tting • · It ( IC) aw1 tch advance s out ot po- · 
sition 8 betore ( R2) switch l eave• po&ition 9 .11 C IC )  'switch will 
advano• t o .position 12  and with ( IC )  swi t ch in pos ition 12 ( R2) 
switch l a  advanc ed trom 9 t o  10. 

6021 

When all ot the finals aa a oc 1ated wi 'th the .. (o) inocming bruah 
(aa determined by the croee c onneo tions.) have been tes·ttd and 
the 1ncoa4ng el evator returned to norma l the test c 1rcu1 t pro.-. 

ce eda to t•st the finals associated wi th the i. 2 .  3 and 4 
brushes in a manner similar t o  that described tor the ( 0) brush� 
According to the given crosa-c onnection achem• • al l tour group's 
in th• 1 ., 2 • 3 a.nd 4 ba nk s  ot the tire� incoming trame will 
te i ted .. At the end ot th• · t es ting ot each inc oming bank the 
( IA) switch advances ' to the next 1erm1nal wired tor test o 

6 022 

Assuming .that when the ( JA) n1 tch rea ches terminal 6 all 
final s accessibl e th rough the incoming s e l ector used ·above , 
have be en tes ted o Wi th the ( I.A )  ewi tch on t erminal 6 and the 
(CON ) relay s till ope rated , the ( R  ... lA) switch advanc es to po­
s ition 4. c ormecting the t e s t  c i rcui t to the e ec ond incoming 
s eleotoro As the awi tch e nte rs poei ti on 3 -1/4- ,. the (PG) rel ay 
op era te s  in a circuit from ground on cam (A-lA) thru cam (S•lA) 
to ba t t e ry o  The ope ration ot the C ro) relay removee ground 
from th e ( nt-1) l ead , thereby permitt ing the immedia te us e  ot 

I. 

" :reaohes 

Tf&tipg J,n 1., 2. 3 and ff Incoming; Banks 
/ 

bo 

s,00D4 Incoming Eleyator s,1,cte4 
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the ass oc iated incoming el evator when neceaaary in regul ar tra tt ico 
When the awi tch pas••• pos i tion 3-1/2 •. the (PG)  relay rel eas e s o  Th• 
test c irc uit tunc t1o·na trom thi s p o int on in a aimilar manner to 
tha t before described• Th• aeoond incoming •el ector may not teat 
al l the bank• or al l  the groups in the banks . . 'nlose tested wil l  
depend on the arrangement ot · the incoming and rinal tramea and a re 
governed by the crosa�connecti one at the arcs ot the ( IA ) •wi tcho 
With the cross-oonnect1on scheme Shown, the second incoming se­
l ector tests ttnala in group• 0 and l ot bank o,. ( terminal 6 o : · 
( IA )  swi tch) + group o .  l ( terminal 7 )  a.nd 3 ot bank 1 ( terminal B) 
and 0 to 3 of bank 2 (11rm1nal 9) e11 Th• incoming 1• advanced by the 
test ci rcuit thru c ons ecuti ve groups without b eing rest ored to nor­
ma l , but whe n te ating groups 1 and 3 , the tes t  c1rou1 t muat ael ect 
brueh l and g:roup 0 firs t ,  then return the incoming to normal t ad­
vance the ( IA ) switch one terminal and sel ec t brush 1 and group � .  

Assuming that the brush es ot the ( IA) awitch re s t  on ·terminal 
15 at the c ompl et ion ot the test ot final s 

· through th e third in­
coming$ the ( RMlA ) switch i s  advanc ed t o  pos i t ion 8 or 17 by 
ground trom · the ( CON) relay ope ra t ed ,  t erminal 15 and brush F · 

( I�)� l ead 4 ,  ca m ( P�lA) cam . (c�lA ) to ba tt ery thru the ( RMlA) 
magne t . the A cam advancing the switch to normal pos it ion l or 
10. 1'1 th the · ( IA ) swi tch · 1n , pos ition 15 a nd the . ( Rl.A) s wi tch in 
posit ion 1 or 10., the ( RlB)  awi tch · ie  advanc ed to pos it ion 2 thru 

cams ( B-llS ) and { P-lA) over th• aame circ uit o  From this point on 
the tea t  s e t funct ions as d escribed tor c onnector l o  

Should the te rminals Gt the ( IA) switch be ineuttic ient to 
tut al l ot the final s in an ot'f ic •9 a s e c ond swi tch ( IB) .1• pro­
vided. When the ( IA) switch reaches terminal 21 , th e (ACA) relay 
ope ra t es thru tho Jrimary windingo The (ACA) relay ope rated ,  
opera t es t h e  ( TRA) relay4 Th e  ( �) rel ay operated , ope rat es the 
( RN) relay and transt'ers the c on-trol leads from the ( IA) swi tch 
to the ( IB ) ·  switoh o The ( TRA) relay operated � advances the ( IB)  .­

switch t o  te rminal. l �  Prom thi a po int  on the test c iroui t function · 
in a sim ilar manner to that betore descri bed. 

Upon the c oncl usion or 'a routin e tes t when the las t ( I) switch 
reaches 21 .

· ( EC) lamp l ights - as an indication that the cycl i of 

f )_ 

6.23 Advancing second connector · 

6024 CIB) Switch 

( ) 

j 6025 conclusion ot Routine Teat 
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tests has oome to an end . Wh en it 1• des i rtd to restore the test 

ircui t t o  normal ( ST) k ey is ree tored to no rmal r el easi ng (ST) 
( CON) relays and advanc ing the last c onnec tor anri toh to nor-

1 ( CON) · relay rel ea sed , extingui shes ( EC) lamp . ( RN) k y ia 

hen op e ra t ed .  operat ing ( RNl )  re lay which l ocks und er control or 
r RN) relay • it opera t ed and indeptnde ntly or ( RN) r•lay it ( IA ) 

i s  in 21 0 'lb.ere •A• wiring 1• us ed the l ocking circuits 
(ACA)  and ( RN) re la ys � it ope rat ed , are shift ed. trom the back 

.. - the f ront c ontac ts of ( RNl )  relay thru i ts cont inuity contacts o 
!e l oo k ing c ircuits ot (ACA) and ( RN) ?Pelays a re :mainta i ned di­

re ctl y unde r  c ontrol of ( ��) ey op e rated , when ( RNl ) . relay oper­

a e s � ( RN) k ey shoul d th e n be r el eas edo When ( RN) key 1& re ­
l ea s ed ,_ the rel ease mag net of ( T) row ot keys is , .1opera tecl , it 

any of the keys in tho r ow . a re operat ed• a a  l ong aa (RNl) relay 
is ope rat ed ,  rel eas ing a ny op,. ra t ed k eys in that ro o Wh ( RN) 
and ( TO) k e ys a re rel eased (ACA ) ,  ( TRA) and ( RN) relays , it 
ope rated , rel ease and the ( RN2) relay operat H . The dire ting • 

switches s tep trom 21 t o  normal d irec tl y  under c ontrol or ( RN) 
key norma l where •A• wiring is uaed and under c ontrol o t  ( RN2) 
relay operatedo When ( IA) swi tc h l eaves 2lt ( RNl )  r e l ay re­
l eases , rel ea sing ( RN2 ) rel ay o · 

6 026 

To tae il itate the t est ing of a part icula r gro· p or fina l s  or 
a _ particul ar tina.l , a cha.rt s provided on the final tes t fram e 

showing the groups ot final trunk ilabl e to a brush on n 
incoming t"rame •· a nd what keys o operate in con unction with · the 
(ST) ,. ( TftA) or ( BC) and ( PC) ke ys t o  caus e an { I )  switch to s t ep 
to a terminal Whi ch permi ts th e tes t  ot a p r ic lar group of 

tFunkS o th •  (GH) k ey ope ra t ed . de termine s the inc oming group 
·aeieo e4.t the (TWA) or (TWB) etc o. k ey op e ra t ed ,, determines the. 
C I) switch which is ueed t o  reach that incom ingo 'lh •  ( T) and 
(U) k eys operated• dete rmine which terminal tho ( I) awi teh is 

. s tepped to � the ( OC) k ey opera ed � de termines the numb . r ot 
groups to be teat ed. 'l'he ( ST) k ey ope ra t ed s tarta the t t o No 
k eys in (�N) and . ( OC) rows need be ope ra ted it it 1• deair d to 
tea t all th e rinala that are acc ee•lbl e  from he termin 1 
which the di re c t ing e • l ec tor ie directedo  The (ST) k ey opera ted . 
op ra te s the (ST) relay. 1he (ST) relay and the ( TWA) k ey it 
o e rated . energi ze  the ( IA) ma gne t and cause th• aaaociat bru h 
a ss embly to advance ott normal o 'lh e  s e l e c to r  c ontinues to advance 

y me ans ot ground trom the ( PC) k•Y op ra ted through the c o  -
tac ts or the normal (U)  k eys.o When the ( .IA) ewi tc dvanc ad 
to the pos iti on to whi ch th e c ontact ot the op era t ed ( U  ke y  i 

C 

t 

Particular Group Test 

e 
p 

k 

1 
s ava 

t 

t 

e 

j 

at u 

t a 

ha 
) 

• 

en 

C 

a 

n 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



( 41 gee , 35) 
I•aue 1 BT�514023 
J'anuary 17 10 192 8 

wired. 1 t stops du e �to the circui t being open thro ugh the operated 
key. Should the fina l  group daa ired be cc ees ibl e through ( ) 
switch• the ( Tf:B) k ey operated , ope rat e• its ··aaa oc i&ted (ACA) '  re lay 
thru the sec ondary windingo The (ACA) rel ay operated , operat 
the c orre spond ing ( TM) relay . and (RN) relay. 'lh• (TM) relay 
operat ed , advanc e s  the a ssociated ( Ill) switch otr normal . IB) 
switch advances in the same manner aa described tor ( IA) swi tch to 
the posit ion determined. b y  the opera-ted Cu)· key,.. .nie ( T) relay 
operates when the ( IA)" or ( m) •Witch aakea c ontac t with the open 
c ontac t ,. through the operated ( U� .  k•Y • Prom . thia o int on the ·test . circuit tunct 1Gna in a manner before described with th c t toll ow-
ing except ions & · .  

( 1 ) When · the ( I) awi toh r•e che• the pre s el ected terminal\• the 
o onnector tnri tch "-k •a. 1t• . se tt ing advancing trom nonnal t o  the 
poa ition required tor the desired · teat,.. · Por instance aupp.os e  he 
( IA) ·1 W1tch to be uaed •topped on terainal 60 Wh•n the switch 
make• oo·ntaot wi th terminal 6• th•· ( R-IA) nit.ch advano •• trom 
�onu.l to po•ition 4. All the ( R9"JA) nitoh ent e rs poa iti on 1-1/2 
the a•aoc iated. . ( PG) relay operat e• an.d remains opH"a ted ·aa long ·  
•• , th• rotary 11agnet ·�· energi zed ( untll th• •wi tch •nters posi-
t ion LI- in the aeeumed . cas e )  • Ciro ui t i tr om the ground which ad­
vanc es .the ( R ... IA) 8W1 tcht caa ( Ba.IA) winding ot the (PG) r9lay • · 

cam s-IA. ) o  (PG) t ey opera ted•· cam ( P-2) to bat te ryo 1h (PG)  
relay ope rated ; prevents the inc omings which •re p a  s e d  by , trom 
be ing mad• bwsy9 , 

·( 2 )  When th•. (R4) Hi,tcb enters. position :5: ,_ the ( IC) ewitch 
1• ••t under control ot . th• ( OC) k•Y operated. · · 

(3 ) When ( a-2)· swi tch ia . in po•i tion 6 ail4 incoming group ··­
leetion has be en compl eted �  _ (le) key shoul d be rel eased , permitting 
the advanc e ot ( R•2) awito_h__ · · 

( -) When the ( R•2) ' awttch reaches pos it ion 7 and (KR) inte;r.. 
rupte r makes , the · t ey . nl.· ae e , IQ&gn•t• ot· . (U)\t; (QN) and ( OC) rowa 
or kay operate and rol • '"the _ . operatec! keys . th• k ey rel eas e  
ma gne ts rel eas wh en (KR) . interrupt er breaks� 

e t s t  for particular ·cire uit · 1 a  the _, flllDle a a  f or pa rl 1cul r 
gro exc ep th t tho inc om1ng · •i evat or u11d tor tea t is rais ed 
by hand to conM c t  1th the terminal • ot a desired f inal in the 
s elected gro up after group · sefec'tion ia compl e ted and b.t'ore ( PC) 
key is rel a edo 

!- a IB 

( 

( ) 

t 

• 
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tch normal a o ircuit · i  
tch in posit ion 1 to operate 
, l oc ks thru co c ts of ( ST) 

tch 1 1 os i t i on and ol o s  
·to a�va e under c ontrol o t  

in · rrupter (BY) switch on 
1n g  i ued or ane step a 

m1nut where wy wiring ie used Sh uld ( -�) ·switch stil l 
n po it i on whe n  ( Y) ch 1'98.Ch s termina l io. tho (:BY) 

lamp l i ghts and th& larm func tions . 1he i era tio of ( �) k 
rel e  s e th (BY) relay which extinguishes (BY) ·lamp ,, s tops t 

larm and ne e · (!Y) tch o · 1 next normal -pos i  t ionoi 
· . ( R  ... 4) itch advanc es trom position 1 before the al uin  i 

br ght in ,. ( Y) rel y 1 rel advancing (BY) 1 tch to it 
n· xt o l posi tion. 

i th ( R .. 4) ni tch in ny pos 1 t on except l'• and ( TBL) witch 
normal a c i rc uit i el o d to · . op ra te ( TBL) relay. TBL) ral y 
op ·ted , iocts · as l ong aa ( R� 1 toh is off no·rmal and cloa 

cir cuit to permit ( ) s itch to a dvanc e '4ll er control of 

( ) interru t er 1111 · (TU) intorrupte r  advances ( TBL) switch one 
tep every 30 aecond o 

1fi th  ( Ro;;a3 )  swi tch 1ri any poa ition eXC$pt 5.- or with C R�3 ) 
switch in pos iti on 5 and ( TUR) k y normal , ( -4) tch ia 
still normal when ( TBL) .. itch reach es po 1t ion 3 ,  ( TBL) lamp 
l s ,. the: r i1ater . OP zat9 . and he arm function&,. With 
(R-3) ewi t ch in position 5 w1 h ( 'l.11R) t y op ra t  d ihe alarm 
11'11 1  not. be brought in until . ( TBI.> teh reaches poai tion 11 •. 

th incre sed ime 1a . .. in o · er t :pr"ven r l se 1nd.1ca t iona ot 
tro�blo on •time a r l eas e •  t a·t • e op ra i on ot (TA) 

·ey operates ( TJL ... 1) relay which l ook • l o� a (Rw4) ni tch 
ia oft .norusal and rel ea s es  (TJL) relay . TBL) rel y rel eased , 
ext.inguiahe C T.BL). lamp,� s t ops the alann ·

and e epa ( TBL) switch 
to .. its next normal poa 1tion It Ot...LJ) ewitch r st or to nor­
nal before th alarm ie :brought . tn. ( T.BL) rela y ie rel eas ed , · 

advancin g  ( TBL) swi tch t o . its next normal pos i tion .. 
A• doscribed in .,Paragraph 6-.17 (TBL) lamp may be l i ghted 

and the alarm brought in by fail ure on brus h co te st • .,  
e en beto re C T.BL) ewi tch ha•. advanced to ita troubl e pos i tion q  
1h e  ope rati on o f  (TA) k ey e.,Xtinguiahe� ( TBL) lamp and stop.a the 
alarm when brought 1n by a •brush c ontinu i ty• teato 

( TA) k ey ia l ecking ao that in caees or troubl e whi ch require 
conaidorabl a time to run down, repeated al arms will not b 
brought ino With ( TA) k ey operated , it 1 imposs ibl e  t o  progresa 
to another tin.al s e l ector. 

n a 

• 
e • 

i l 
a. 

e 
adv• a · swi t t s 

s · 
]3 

se •• a 

'J.'JL d 
p 

• 
t ft! 

8 

g 

• • 
and ,. 

i a· t 
oasure • • 8 '1h t 

k 
( a 

t 
'O ea 

:itinui ty · s 
V 

e 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



6 29 

( 41 Pages , Pa ge 37) 
Iss ue 1 BT-514023 
Janua ry 17 . 192 80 

It troubl e devel ops in the c ircuit under tea t or in the e.t 
c i rcui t the tim e or troubl e a l a rm  func tions a expla ined in para� 
graph 6..,.28.1) 

It it is des i red to res tore the f ina l  s el ect or and a dvanc e 
the t e a t  circui t  ( CA) k e y  ia ope rated. If. (REP) k ey ie opera t d ,  
a k e  busy plug ins e rt e d  in the assoc iated Jack a t  t he f ina l  s e­
l e ctor fram e or the ope rat i on of one of th butt ons or a (32A) 
tes t set pl ugg ed into thi s jack wil l caus e the c i rcu i t  t o  tuno­
t ion n th e eame manne r a s  the ope ra t i on o (CA) k eyo (CA) k ey 
ope t ed , operates (CA) rel ay in turn ope ting (CAl ) re lay .  ( C'Al ) 
rela y op e ra ted l ooks thru pos i ti on 2 t o  16 of ( R-4) swi tch inde ­
pendentl y ot (Q\) rela y ,  and advanc es (R�) switch trom any o ft 
no rmal pos i tion - below 16 to p o s i tion 1 6 a  Wh en advanc ing trom po­
s ition 15 to 16 gfound is d i sc onnec ted frora tho tinal •leeve . thi s  
shoul d re l ea s e  th e final ( TK) rel ay i t  opera t ed , res tor in g the fina l  
s el e c t or t o  normal it i t  i s  off normal .. '!h e  est c i rcuit cannot 
progress tQ the next final s e l e c to r ,. advanc e (R---3 ) switch or rep ea t  
o n  the · a m  final un t il (CA) k ey i a  rel eas ed , re l eas in g  ( C!') r olay. 

6 _.3 0  

To r epea t a test on a ce rta in final the ( REP) key· 1 ope ra ted� 
'!'h e  ( REP) key ope ra t ed .  ope rates the ( RIP) relay which l oc ks to 
ground on cam ( J'""4) it a sin�l e tes t is be ing mde , or thru the 
(UT key op rated · to ground on cam ( D-3 ) it mul ti�teat  is be ing 
made o  . 

If' (UT) k ey is normal , the ( REP) rel y op ra ted , advanc e s  the 
( zt....�) swj. tcn trom position 16 to 17 ground on th contac t ot 
the ( ST) k ey a �vancea it to pos i on 1 i he ( R�4) switch in 
pos it i on- 1 11  the t eat on the final i s  rep e t ed ou th o ( REP) 
key rema in ,operat ed , the tea t ·w l �· r epeated tµitil he k oy 1• · 
r•l ea s ed and whe n re l eased the test in progr s no affec ted 
a nd one r p e t t 1• made aft e r  tl i a  o th a o f inal s el ector 
before progreeai ng t o  the n ext fina l  s el ector iShoul th ( REP) 
key be . operated �nl entaril y ·the (REP) re l ay is lock ed trom 
pos ition 2 to 1 to ground on cam ( J-4) 0 Und r this condit i on the 
( REP) re l ay rel ease when the ( R-4) aWi t c h  e ters pos i ti on 1 or 2 
a t  the _nd ot a teat . how ver , one repeat te t 1 made before pro­
gressing to th next tinal s el ec tor. 

� (UT) k y is ed , the ( REP) r•l y op erat e d , wil l  no t 
attec t the pr g e ss ot mul t 1Qtes t ,  but n ( R-3 swi tch reach es 
po a i  tion 18ti ( R-4) t wil l be adv ne ed from posit ion 1 6  to 17 i· 
and ground on the contact of the (ST) k e y  advanc es to pos ition l o  
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t.'0:1• c ompl ete mul t i-t.es t is repeated.ill Should the ( RmP) key re · in 
ope rated , mul ti-t eats wil l be repea ted on th same tinal s el ec t or 

until the k e y  is - .rd ea aed , and when rel eas ed the mul ti-tes't in 
progress 1 c ompl et d and one compl e t e  mul ti--teat after this i s  , -.; 

de on the same final sel ec tor befor progre aing to the .next ti­
nal sel ec toro · Should the ( REP) key be operat ed only mo e ntari y 
th• ( REP) relay is lock 4 pos i t ion 2 o 18 1/4- ot ( R•3 ) 
1·wtich Un er thi s o onditio (REP) relay 1 h n ( R-3 ) 
ew1tch • t era po ition l t th e e d ti- e t how ver ,  
one r ; •  t te t 1 made. t t the next tinal se-
lector. 

It' ( C) nd ( P) ys re both ope rat d ,  the te t c i rcui t 
l ock 1 p itton 1 6 ,  until ( CA) key is op erat ed and rea 

ed4 Th• ope rat i on ot (Ct\) k ey o e ra t e s  ( CA) relay in t urn  

·ope · ting (CAl) l hich l ooks thru ( G) cam of CR--4) •witch . 
1'h n ( ) k y 1• r 1 ( CA) relay rel e ae 1'1.th _( REP) and 
(CAl)  rel ya d nd ( ) relay rel eas d, a circui t  ie 

cl to d t h rrom 16 to n4 the r p t tes t 
pr oc e ds cri ed. 7or euccea 1 e r p t te ts (CA) 
k y m t d rel e ed f:o r each t • t �  ia feature 
is to pr en u int rte renc with a eubs cri f,o 11n whic h 

might re�ul t if iµu-eatric�� rep at tests wtre pe nni tted on 
bruah c ontinuity teeta . 

to pa by bu y 

ay ie mad• al ow l ea  ing to prevent th pre ­
or the (TIP) re y when th mo nt · t the inco 
rr ea the bru he beyond 'the laat ot a e ea or 
to an 1 le termina l .  The prematurtt 1 ae ot 

r l y wo l 1 as• the (PB) rel - o  u ing the in-­

coming ael eo r to rema in on th6 termi ls or th bu.sy f inal � 
Should th t incoming l ewtor s tep t o  n ov rtl ow po s it i on with • 

the ( PB )  key ra.te ( TP) an ( PB) r lays rel e a �  and the 
(ZC) r l operate • Th (ZC) re lay op rat ed , advanc es the ( IC) 
""1 tch ·to an even numbered terminal , trom 1 t advances to 
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odd term na l o  Where the (ZC) relay rel eases The ( RS-3 ) 
seoc1a ed relays op era te . a s  heretoto e d acri bed t a nd  

van · 'fhe incoming to  the first trunk in the next g ro up It 
• tirs t trunk in the next group is busy the test  c ircui t tunc­

as before described4 When the ( 14T) k ey i s  operated , (APB) 
no t be ettec t ive unle s s  ( Je )  switch is in position l e  

... betore start ing the tee t o i rcui t with these two keys 
ted , ( R3 )  swi teh should be plac ed in pos 1t 1 on l by hand • in 

to pass by the first final , � busy. 

When a busy condit ion o n  a f ina l is encountered the ( BF) lamp 
i ghts in paral l el with the 800 ohm windi ng or the ( TF) rel ay. It 

1 t be desi red to pass by this particula r t ina l , th e  (UPB )  k ey is 
operated. 1'h •  ( llPB )  k ey ope ra t  d .  extin�uiehee the (BF) lamp and 
operates the ( PB )  relay . '!he (PB) relay func t ions as des ired in 
para graph 6031 0 The C rus-2 ) relay ope ra ted , operates the (UPB) re­
lay and ho lds the ( TF) relay ope ra t ed. The ( RS-3) relay opera ted , 
funct ions a s  described in pa ra g ra ph 603 1 0  1'be (MPB) relay operated , 
lo cks und er control ot tae ( llPB )  k ey and prevents the reoperation 
o t  the ( RS-3 )  relay should the ne�t t erminals test busy a nd cause 
the (PB) relay to. ope ra te . When the ( !!PB )  key is rel ea sed the 
( MPB )  relay rel eas es and the tes t  o t  the tree tinal proceeds . 

To a top an automatic t est at any po int �  ( ST) k ey is releas ed. 
It the tes t ci rcuit i s  wa i ting tor a busy incoming connector to be­
come idl e , the ott normal ( Rl )  swi tch wil l be res tored to no rmal , 
rel easing ( ST) and (CON) relays. (OoN) re lay r el ea s ed ad'tancea 
( R2 )  swi tch to 9o It a t ea t is in pro gress it wil l proceed until 
( R-4) switch reaches position 17 and wi th (ST) k&y rel eas ed ( R�) 
switch i s  advanc ed to 18 , advanc ing ( R-2) switch from 7 to 8�  
With ( R-2 ) nitch in. posit ion 8 ., down--drive takes plac e in the asso• 
e la ted inc om ing s el ec tor. Wh en the downwdri e i s  compl eted . ground 
from the (Y)  commutator advanc es ( R-2 ) ewitch trom 8 to 9o  ( IC) 
switch . dvances to no rmal • advancing ( R-2 ) switch trom 9. to no rmal • 
in turn advanc ing ( R-4) switch troni 1 8  :to l .  With ( R-2) switch 1n 
po e i  tions 9 to 1 1  or 1 8  to 2 ,.  the ( R ... r "swi tch·ee are res tored t o  
no rmal o l'he n all  ot the ( R-1 ) switches a re no rma l , (ST) and ( CON) 
relays rel ease. If . (ACA) , ( TRA )  and ( RN) relays are ope ra ted they 
will rema in opera t ed and the di rec t, ng switches will rema in in the 
po s itions tha t th y are l ett. ( TRA) key , it opera ted , should be 
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rel ea sed it the teet is to be stopped · t�r any conei 
of t ime o  . 

It the ( T) k ey is again ope rated before ( RN) ke 
and ( TRA) o r  (BC) k ey ie op ted ,. (ST) ,,  (T) and 
re operate and th tee roo e d.S ... connecting to the · 

in .the group ire ot d to by th di rec ting ewi tohe• in 
tione · t th y · letto . 

It with (ST) k y rel eased ( RN) key i• operated,. ( 
operate• and l ock un4er control t (RN) r lay� it 
Tht locking ci u1 te . ot. (I.CA� and ( ) r l ys are 
dir•o tly under c t-rol ot ( RN) k ey operated ,.  w n ( ��) 
opera teaa Y�th (R .. 2) . switch nor,mal and (CO') �ela� 
C IA) 8W1tch . pins to 21· 1t �1n any o ther ott no l posi t  
it (IA): ••itol ia · normal or 1n position 21 , .. ( D) switch 
21 1t' in. &'f.'.Y other ·Qtr. · normal . poa1 U ono th ( IA) awi tch 
( RN  .. l) relay l:ook11 indtp nclently ot ( RN) 1 . c- C-flN) key 
re in optrate4 · until :·th• 41rect1n tch s which are ot 

1 ·are need t·o 21. · · (Rl{) key should �hen. 
· rel eased. 

(RN) teY" ie. rel the r el •&  e gnet ot C T). ro ot key 
operat ed. it� ot keys in th row are ope t , n l on 
( l · rt-lay ie . .  o era t d. and. the ope rated ke y . in ( T) row . a 
r II � n ( RN) nd . ( TO) k .,. a r  re l  a d.  (ACA) . 

( , el y , it · te .. l •a•• and. · the d.·irect1:r.iJ: ewi t 
e tep rca 21 O . ·. no e . IA)· ·aw1 tch l VH 21.fl .wl )' 

l y rel aes 6 -
· 

uaed tor tea t purp�aea . 
'J.7 ,a 

k•Y a · �t d capa.c i ty : 1a coµneo ted 
to tht" ·tip ot the unkm �3) . • tch 1e in 

•1"1.ona i . ,. 3 -nd J;. · 1• . .  ··; th . ettect of· & trunk loop in 
�1ng _ tht tb&l (L).· .  relay al.�1( in: ·rel . sing o 1he k ine; of 

prop.e r l•o ti·ons an4· ,· h_ing · he .te•t ·  line oh•C? t�e proper 
rel a e ot . th8 tinal. (L); r·i· Y. �nd. ·:the adJ , �t ot the (A). 
( ) and {U) · oo . . •  

· · 
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Th e  ope ra t i  on _ot ( COJI) key reduc es the naistano� ot the tund.­
amental c irc �i t  and disc onnects the capaci ty trom the tip .  Wi th 
the reeiatance ot the. �am ental o1rcu1t reduced ,. any resistance 
betwe en the tinal sel ec tor commutator segments (A) ;t, ( !) and (U) · 
and _the a eaoc 1ated brushes will be more pronounc ed as 1 t wil l  
g ive a greate r  drop i n  potent ial acro a e the stepping re l a y  during 
the cl osed int erval of the brush than 1a obtained over th e ·  regular 
t dam ental circuit. The mak ing ot proper •el ec tion• and s e i z ing 

e tes t  l ine checks the prope r func t i on ing ot the c 1rouit o It 
any o th er l ine is seized due to false  ael e c tiona . the troubl e may 
have b een caused by exc e es ive co11111uta tor reeia tanc e .  

1.'h i s  teat ca n  'be made in con Junc t ion with any ot_he r  teat except 

Time Measure Rel tatte Tes t a .  I t  ehoul d not however . be made in con­
junc t ion with • brush c ont inuity• te1te as wrong aeleotions woul d. 
be pass ed as O do 'lb ie tes t had be s t  be made w1 th { R.-.:5 ) switch in 
pos 1.ti ona le 5 or 13 a e  in these poe 1tions tal•• ael ec tiona on 
bruah.,. tena or uni ta aelect ione wil l  be d etected. 

ENG s P .S .G . 
Janua ry 17 9 1928 
BllR 

APP•D .. !Y i L �  T .  MARKS 
J oN .C.  

6~36 commutator a,11stance t,at 
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