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~ : . nmHo~6 oF . oPERAT 1.bN.· . 
"For .Automatic .. ·Routine. Test of Fiµal_ s~lectors - Fip.al Selector Test Frame -
panel -~chine ·switching Sys:t;em • 

. r;. 

1. FURPOSE 01'' CIRCUIT 

1.1 Tt.ds· circuit· is. designed.·t;o test autor.!15.t ical,ly final selector cir-
. · cuits in a full meohanieP.l office~, The. circ·..nt is .arranged to test 

only adjacent :groups· of· final circuits. on an incoming ba.~lk. From one 
to four groups ·of selectors. on the sai:ne bank nay be test.ad when the 
incoming elevator : is sent up.. . 'When non-:a.djace~t groups of .final se­
lectors are. to :b.e tested, .. the incoming se~ector elevator is sent up as 
ma.nY tin:es as th·ere.are:gi;oups to .be tested. The C!'Oss coririection of 

··the· (I) switch ·together wi'j;h 1;11.e a.$sociated·termina~ str;i.:p .determines 
th~ ·numb"er of times ·the .eleva~or ·is.·sent. u;p tc con:piete ~he test on. 

: · · -'all groups in. a· frame .. ; ·· · · ... . .... : ' 

2. _WORI{ING LlMITS ·r . : . . . . 

2.1 This circuit is used when the voltage limit of t~~ b~ttery is from 
24 to 25 volts and. f:i:om 48.5 to 50 volts. The values of the several 
reisista:nces iricblJ.:>OrDit-ed :in- :tht:I circuit are such as to impose worse 

··loop· cond.itions ·upon tbe .l'elay~ in the final. selector. circuit under 
test. .. ·, ·· .. " 

".'1 ' ,• 

O?~ION .. '. · 

. ~·. ffiINCl~AL Jj'UNCTION°~< ;· •• .. ' . ·, . 

. . \ .. ~ ·. ':· . 

:The principal . tun:ct:ions of thi ~ circuit are a.s follows: 
i . . . .: .. · :· .:. ~ : ~ 

··To :ma.l:e a part-icmla.r .s~lect ion .in .the final multiple, thereby 
usir~g all the a~paratt."'..S incorporated in the selector circuit and 
to return the final selector and sequence switch to normal, upon 
the suocessfUl conclusion of the test. Since the test will not 
-Proceed in the.· ease· o.f -'troµ.'ble in eitber the test. circuit Oll' the 
final selector~' oirc:ui:t wide'!:' .tes.t.. the successful: test of the final 
circuit is usedas·an,o.K.·signa.l to.ad,1a.i:loe.the'test circuit to · 
the next· fina.l ·s.e'.heotor.:· 
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3.2 This test circui ~. conneci;.s. i;.o. local incoming selectors, (the 
elevator:s qf wh:i,.ch ~re C.ont::rolled by the tes_t circuit) to obtain 
access to the var'ious ffoal 'circuits to ba "tested.· .When thev a:re 
not being used for test purposes, the ·incoming :·selectors .are·"' used . 
in regular traffic. ~nan used for test purposes. the incoming 
selector sequence switches do not move out of position 1, the 
elevators only being used. The nDVement of the elevator is. con• 
trolled by the test circuit, causing it to test the proper group 
of final selector circuits. ·· · . . · 

. · 3.3 ..... The operation cif the single key QB.uses the' circuit to test 
a.ut0 nati()a.~1y·a.11· fina.:i. selector ch-cu.its·, even if they are not 
a.r:r~g~d· in adjacent £i.oups. The j,:ia.rtiaular kind of test that is 

· , ma.de. ia. depeµQ.ent ·upon .the posit ion of a sequence swltch in the 
t.~st o_irc"11t. ·The· tes·t. circuit proceeds to te.st · fro·m frame to 

· .. 

3.5 

fr~~ :ar;i .. requtr".~d. •. 'Tl'le' <?ircuit is ar:ran~ed ~o· permit the eleva­
to.:r. to pa.ss. ov.~r :intermediate, O'IT~rflow tertnina.ls and only be re­
turned. to normaf :when the' final· overflow terminal ·of a· series Of 
groups has b~·en reached. Sho~ld the test oircui t find busy a 
particular inoomir.ig elevator. which it·'is to use,·,.rt·iNait.s until 
the elevator is restored to norrr.a.l before proceeding with the 
test. If a final selector circuit is busy. the test circuit·holda-

. up thfil test for .a.reasonable length of time u."'ltil the selector is 
I."estorea :to. ·:norina.1.. · · · · · · · · 

;' ... The ; circuit is ._equipPed with an a.1.arm whi!ch operates when in­
sufficient time' is left after a se:!.ector circuit has been dis­
charged from routine service to complete a routine test· upon a 

. final circuit. .An alarm is a.lso operated, in case trouble arises 
either in the test circuit or in the final selector cirouft •.. · ~ • 

The circuit is equipped with registers Which c.o"unt tlij). n~ber. · 
of singl:e ~,es,ti;J .~G we:ll .a!3 the. number of mnlti:ple tests, the 
nunber repeat .. test's ma.de Whether b'n a 'sihgla test or· multiple 

· ~es:t bG:1$·i~ •. ' :~he nUI$er. of ;bµsy ter'.flina.ls skipped by neans of (IvIPB) 
: or (.APBl ·keys. ~d. the .~-Qml?'er .df times· trouble is' found. . . .... ,·, .,_.. . . . . . : . ..... .·· . . 

4. ·STJ~T KEY 
• ' ' I ' . • ~ • 

. Th~ oper·a.~ ion. ~-f .:tb.1 ~)~€ty i:~tart. the· automa.t ia test which continues 
until all final se~~ctol".~· oiicniits ·have .beer~ ·t:ested~ · "If other keys 
are operated, the opersifon Of this ltey starts the pa.rtioular ·Circuit 
as determined by the keys operated. The ·release'of the key at any 
time, stops the test. 

·-
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' '!'he ·op&l"at·ion· of this key causes the. circuit to test the time mee,St1::-e 
• re1ea.s.e feature of. a f'ina.1 circuit.. When not operated, the test cireuit 

skips:· this test and proceeds to. the final selector oi:rcuit. 
'. 

6. RErJIBN TO NORMAL· REY· (IDH · 

, The release of, the· (ST I key .and' the· operat.ion of this .key. causes a.11 
·equipment to ·restore· to norn:al.~ 

7. CONTROL A'DVA.NCE KEY (CA) 

This key is opera.tad wh..en e'.ither the. te~t .cir'cuit fails to complete a 
·cycle d.ue to· a fa.ult in itself or in the circW:t: under test~ . Th~ opera-
. ·tio.n of this ·key., adva.ncas the cqntrol circ\lit,.:.but the circuit· will riot 
··continue to resume its op~ation until tb,e key ,is released. T(J.e key shculo. 
· not be restored until the cont:rol.- switch rea.oha13 position 16 and when the 

final. a1rcuit is ta be· nad.e butr; until the f"inal has ~ctually been made 
··busy~ · 

': 

a. REPFAT K~ (REP) ·, .• . r., ... 
The operation of the repeat key causes the test circuit to repeat on 

the final selec.tri!" oirouit under test unt H the ke~r is released. A sing-le 
repeat test is_ ?IBde by momentarily operating the lrny. 

. . . . . . 
9. APTO?~IC PASS-BY AND M@UAL PASfi-BY KEY •. (APB) J\1TT) (1'!PB) 

The operation'of the (APB) key causes the test circuit to automatically 
pass over the fina.1 te·rminals, testing busy. The operation of the (MPB) 
key steps the elevator· from a busy final terr.iinal to the next terminal 
which rray or may not: be busy. The test does not proceed. until the 11..;;-::r is 
restored ·to normal.· · 

10. END OF OYCLE KEY (EC) 

The operation of this key at the end o'f one completed cycle, ca.uses 
the test oirouit to start another cycle of tests. 

11. PARTICULAR cmcUIT (!'Q) KEY 

The operation of this key in conmina.tion with other keys nurner~ted. 
below, causes the a:pparatus to. rr&ke s. test upon a :part ioular group or 
groups .. of· final circuits·. Howev:e:r., the a,ctun.l test does not :procoee. until 
the key is released. 
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12. ·· ::WLT!-TEST KEX f Mr l 
.. "•, . .. . . 

Tho operation of this key ca.uses seven. or ei@it. different tests:_ t~ be . 
ma.de upon the final circuit. When norrel, only one test is 1'!1:tde o:r1 es.oh 
final circuit. The one test ma.de demands upon the posititfo of the' se-. ' 

._,qurmoe switch::in the test sirauit~ ·/!'he switch·_ is ·set mnually to.the po-
sition of the desired test when the (Mr l key: ~s .~oriml" · 

13. This circuit is provided with special keys whit.•.• when o;p~rated, . 
causes the circuit to make an automa.tio test on the particular gro"lip or 
groups of final selecters, that is-. any· grQUp or series of g'l'CNps of final 
selectors in any frame ~-.be chosen at will. The t;.est airouit is pro-

'·' 

. vided with iunits key (O.to 19 inclusive} and tens (T) key, tfln to the pa:-­
tioular '(U). key depressed; twenty keys (TWAt TWB, T\VC,. etc.) .. each o{ 1'Vhioh 

:controls a particular inao.ming· seleoto'.!" -switoh; group· number (GU} keys to 
(O: to: 3 .. 1nclus ive} to. guide the in99min~ elevator to the· part icmlar group 
to be tested; and overflow count (00) lreys, (O to 3 inclusive) to determine 
the number of overflow terniina.ls to be passed before the sel actor is re­
sto!'ed to normal. As mentioned under paragraph 12 the type of t.est ma.de 
on the final seleoto~ depends upon the position of the (R~3} sw1tah· in t~e 
test. circuit. · The follow:ing table .shows t.~11. Po:Sition .:>f. this sequence 
switch 'fo!"· any particular type of test, t.o,get.nor. w:..th the number in the 
final frame to which the f ina.1 selec.to11 .. is .. dri.ven. 

Position of 
(R-3) sequence 
switch. 

l 
3· 
5 

7 

9 

11 

13 

·1.5 

Number ·t.o· 
·whioh 'is 

: direote<t,.. 
~9:' . 

:9,9 
'~9· 

97 

97 

99 

· ... 99.' 

. , Condt t ions . 
"'· .. imposed on 

.. · . - line. . 

. rDdividua.l: line ~dle .• 
...... :.· .. ':tnd.iv1.4ua.l line busy. 
. .. . .J?BX Line Id,l.°e. 

· · ( t i~.st,. or grou:pl 
Idle J?BX Line . ' 

(last of group) 
Hunt' . :eusy PBX 'Lirie 

... ·. (l.a.st .of group)_. 
· · :: .... Hi:uit . I die ; p:mx Line · 

· · ( interniediate} 
No test feature . 
"· ·('individual line) 

· -Tine Measure !"el~a.se 

':~ ... I: .. ". ..... 
14. CQNl!EQTING CIRCUITS · :·:· .. 

This circuit tunations with any stand.a.rd looai. incoming seie~tor cir­
cuit which in turn connects with a stand.a.rd final selector circuit. Also 
ES-261092. 
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.J)ESCP. !pr IO tr OF OPERATION 

15. 
. .:·: , .. ·~ .. . . 

• · '.An atitoma.tfo test' is· st&rted''upon: all>f·'ina.1 ·selector· circuits with 
the operat:i:on:· of the (ST}-' key. "The (ST) :key operated, closes a ·circuit 

~ from ground through the contacts of the key ~nd upper contacts of the O 
cam associated with the connector switches to' the {ST). relay, which oper­
ates. Should any con.~ector be off normal, this circuit is open prevent-

. ·' :· ing the operation ·of 'the (ST) i"e.lay. · The (ST) relay operated looks after 
. ···the operation of.~he (CON) relay to ground on the (ST} ·key. The (ST) key 
' ·operated, aiso closes a circu_it from ·g?-ound over the (STGi lead through 

the contacts of tli.e {ST) relay, (EC) key '{TVi) :keys, N t·el"inina.l and. brush 
(I;..Al) Of the (I-A) aw'itch9 .:reak co:ntaot 'Of the (TBA)· relay, to battery 
through the bre·a.k contact ·and wine.Ung of the ·1-A selector ma.gnat, ener­
gizing the magnet. Ground is ·also connected from the (ST} relay to· the 
(T) re'l.a.y, which however, does not operate 'on account of being ·shunted by 
~ound.' thiough brush {I-Al} of the (I-A) -switch. The energized selector 
magnet opens its ope!'ate ·circuit and. release·, ·stepping the brush of. the 
(I-A) switch to :terminal 1. When this terminal is wired for a final 
test, ground· is not ·connected to' it and the (T·) relay operates throug...'1 
'the ·battery through the· (I-A) selector magnet. ·The ·seie:otor rragnet does 
no·t operate in Jr'ies with ·t.he .. <~} relay on ·account_ of the· high resist­
ance. If termi l l of the ·(I-Al} switch is not wired for a. test, groi:nd 
is connected to hat terminal, causing the associated 'selector ma.gnat to 

· 'energize a1td ste the 'brush to a t'ermlna.l to ~hich no eround is connecte1. "The operation of the. (T}. re'l~y conntfots ground to the (CON) relay~whioh 
· operates a..."1d locks. to the. ( 5TT key;· in tu'!"ri opera.t izig ·the (BN) relay. The 

. . operatio-n of t.he (RN} :.re~ay cilo·sas a.· ~ircuit g.round from the break· 'con­
tact of the '(:RN-1) ·r9la:y ma.ke contact· of the (RN)rela.y, (EC)· ·key, brush 

· and t'ermizia.l l cf the .Cf-Ao·~ switch., · ross ·corinecti'on of· terminal Strip 
6, over lead. l~ cont·act 6£' '·oam·P·of·the last'cotniectcir· switch in the 
equipment· of the ·a'ir'duit~ :cam (B-lA) ;' to the fR-lA) mgnet; advancing the 
switch· to posit fo'n."·2;: .:afrd. (t;j o'perat·es the (RN) relay (See para.graph 50}. 

'· . . . . : ·: ~ . ! '~ • . . • . . 

"16. When roore than 'one: aon:-11eotor. i,s: required to te·st all the incoming cir-
cuits in ·an exchange·~ :·~aoh succeefllfog ·conne·ctor oanno-t be move·d out of 
norrr.a:L until the· pre6ed.i11g::o:ri~ used' is'restored. to the normal :position. 
For instance; 1t : ~-s · assumed 'that the :see-rind conne'ctor . shown in the 
schematic is the ·1a~t 'of' :a. series o'f ·co:rmector :units; connector' 1 can onlr 
be moved out of posit ion 1 or 10 after the la.st· comiector is restored to 
posit:on l or 10. The circuit for restoring the last connector or any 
succeeding connector to the one required. .£-0r the test~. ·1s from 'gro'Und 
through the zr.ake contact of the (CON) relay, brush G ·and some terminal of 
an (I} switch~ ·cross ··c0ririecbio~ "~(the. ass6'ciat'ed ·terminal strip 6, con­
tacts of' cam·p of the·last ,connectdi- unit: usad.··:to:cat:'l (C) of 'tM connectoY.". 

, . . ~ .. ·· ·· .. ··· ':··.:.~··:.:;'.t.·'<:.·.:· ......... : i -~:,:~~~-,~·· .. ' 
•.• ,, i ;,r .. 

: I !i 
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then to the ·(IH ·ma.gnat;· adva.neing the connector unit to position 1 or 10. 
:" If· one of the ·conneoi:or units is not rettlrned to no!'ma.l, the circuit 

ce13:ses to furict~on and a..-ri alarm operates as hereinafte:- desaribed •. 
• • • ·•. : •. •• • • • ... 4 •• 

17 ~ :: ' BJlSY TEST . OF ' INCGM!NG SELECTOR. . ... 
.. . . . . · .. . :· . . . . . . ' 

· ·_ With the .-!R-lA) svtitt~h in: position 2, a circuit is closed through the 
--:-460 oh.In winding of· the Tl rela~~ contacts·o:f·ca.m. (K-2), and (R-lA}, cross 

connection of the tefr!nina.l str-ip 5, · ter::ninal i ·and br:ush :(!-A5), to bat­
tery on the (T) !'elay, operat iilg the. Tl relay•. The operation of the Tl 

·· relay· closes a circuit through cam O to the (R-2) nagnet; advanctng the 
sequence $witch to ·position 2·. · With the (R-lA) and. the (R-2) switches in 
position 2, the iricom:t.ng selector assigned for test purposes is tested bJ.' 
'the automatic· test circuit to find whether. it .is busy on routine service. 
As long as tll.e incoming s'elector cirouit ·1s busy, the Tl relay is held 
from battery on tlie· oonta-cts· of the (T) relay~ through brush 5 and.ter­
minal t of the ( r-A.r switch;:: cross connection of terminal strip s, lead 
l, oama .(R-lA) and (K-2-)~ .goo·· ohm winding and make. contact o.f .the Tl· re-

. ~a.y to FOund. at the 1ricoming s~lectot' circuit· over the ·(TK""'l) lead .. · When 
the· incoming selector circuit becomes ·idle and retu..~ed ·to norrral,· ground 
1·s rero:v-eCi· fr.oin ·the ·(TK-1) lead~·· r.r'he (B!S) relay operates from batt'0ry 
on the_ (T)'. relay over the (TY-1°) · l"ead to ground on the Y commu.t:ator .brush 

. and segment to: the.· incoming circuit. The operation of the ·(BIS) relay 
reiea'ses the 'Tl relay •. The' f'unotion of the (BIS) relay is to hold the Tl 
relay operated -tp.rougil it$ '400' ohm winding in ·case ground is, removed from 
the'· {TK-l} lead 'd1ie to an unguarded intel''Va.l in a local incoming selector 
circuit aft.er it has been released by the :ciistriot and .before the ·e1eva­
to·'!' is ras.tof;ed.· tcVnorml~ ··-The rerease of the Tl relay under· this condi­
tion~- woulcf ~use the· tes·t selecto~ t6 seize the selectur before its· re­
turn to· norr!Qi, OS.using current to· be applied to the (UP) magnet,. by the 
test circuit at the same tin:e current is supplied to the (:OOW!'-T} mgnet by 
the ·1oca1·'seleotor circuit.·. The· operating circuit of the Tl relay through 

. its 400 ohm winding is operated when the ·(R~2) switch advances out of po­
siti.on l/1;.1/2.' The release· of the· Tl· relay closes a circuit from ground 
on cam F, break contact of the re lay· to the ( TK-1 ) . lead, holding the in-

· coming busy to other incoming busy selectors a.nd also closes·a circuit 
froni ground through its break contact to cam (c..:.2}, advancing the (R-2) 
switch to position 3. 

18 •. SE.rTING nrcm.~ING OO:NT~OL swI4'.r.:CH 

With the· (R-2) switch in.position 3, ·gro:uri.d on cam (E-2) is connected 
through the ~ke contact of the (ST) key, break contact and winding of the 
200-1 selector nagnet (IC). energizing the magnet. The operation of the 
magnet opens its energizing magnet, causing it to release and step the 
brush of the {IC} switoh to ter~1rl.nal 1 or other od.c.-r::.umherE'.-i terminals, 
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depending upon the cross connection of terminal strip 4. 

. .. With the. sc}leme ~f cross CO.!'.lll~Qt~on ~hown on the .drawing and with the 
. b~~es of the (.I~A} switch ~es,t.1;ng .·o~ tei:mi:~l' l,; gr°-u-ps· o ·to 3 inolusii;e 
in the first .frame ai.e. test~d.'..· ,A:s '.determined. bv the'· cross "connection Of 

:·the. {1.:..~1 switch. .an(t:ermina.1 ·str.ip 4, ~th:e ··(rC(i!ignet is shunted wh'3n its 
bl'.'UfJh·assernbly re.Sts.-o·n terrnll;La.l 1. Tll:is circuit is·'f~oni groii."ld-.th.rough 
:the--co+itacts of the . ."(.P.d) k~y, .. bt''Uslf 4 and termihdl :(of the:(·1:..2l :$witch, 

f . . . • . • . . . . . . . . . .. . • ' . ' 

cro~s com;taotion of terminal str.ip. 4, .ovf,}r lead. 4 to 'termL'l'lal · 1 of the 
(Ic)·switoh. -The position of th,e.(lO) .. switchdeterin~nes'the·:ntimber of 
qyer;flow terminals. the. incoming e~e-y~t-~r must :pa.sis· 'by befo~e ·it· is re-

... s.=eo.re;d: to. normal. on t;he ~etti.ng' Ju.st made·. the· irieo!!ling eievator're-
. turns to norrrat ~hen the ele:va.tot. brush0s. have stej?ped t6 the IO~th set 
of O"'!erflow terminals. · · · .. · .. · ·. · 

.. 

Al~o ~ith the (R--2) ·~~1~oh .lh. ~osit,ion. ;s> a clr_~1:ii~· is olos·ed· ~rom 
cam (G-2) to the ('l'F} relay, which operates. The ope!°S.tion of the (TF) 
relay opens the operating path for the (TR) !"ela.y thereby holding· the tip 
and ring open. The (R-2) switch is advanoed.tp·-:pp:sition 4 £::-om g:ou::i.d .on 
the break contact of _t~~ ( o •) relay t-~ _c~m (D-2} ~ ·· · · 

·.. .. ; '· 

INCOMING BRUSH SELECT'IO?t . ..... 
'. . . . ~ .· . 

·The incoming brush selection is<determinad by t:qe cro~s ~01meotion of 
terminal _strip 2~ · Wi·th the· scheme used· iii ·the. d?>awi,ngw: a.n_d with the 
.( I.;..A). switch resting on te·rminal l,. th·e .{·O·} ·b:rush·:Of ;the· first i~ooming 
elevato:i; is selected. ln pos"ftlon 4·of the: (R-2} .. sw'i.tc)l a ci:rcu;it is 
Cl<?_sed from ground on cam ·!{2 throttgh Ca.m .. ( 0-lA)~·to th~ (R-lA) ~t 
moving the switch to position 3 •. In ·poiJ'ition· -13, co.mector 1 is..-c.onnected 
through t.he cuttings of its cams· to ·the· ·1ucoming .elevator which.,i,s held 
busy· to other hunting ineoming seleotors by, ground tl;t:roug~ th~ .'br.Qak con­
tact_ of_ the (ro}--retay. ··Also ·in'J>Osition"'3; a. Qircuit i.s closed. f1"om 
ground through the l)!-ea.:k 'ooritact ~ o £.·the : ( o' ) · relay, : contact. of -~m ( D l 
op. (R-2) ~ ovei- lead· (TU-t) :to batte::;-;y< throtlgh the (UP) tregnet i~: ~he 
.:inconung· selector. circuit.<: ThB-. incoming ele~at6r novas ·upwarq. ~der 
CO?).tro;t Of tlie ('P) nsgileit 'and.·:~di.irid -is-· «ionnected from. -th~· (~)., 9ommu­
:tator brush and. se~ment over• lea:d. (TA-1.) •·contacts of cam· (N--Z) ,; brush 2 
and terminal l of the .. fI-Af· -sW~t·Ch.; croe·s connection. with: :terminal strip 
2, lead· { 0) ~ thru the"oa.ck contact ·(if the -~ o?:j. r~J.ai.1 , t9 .the ( 0) :.~lay 
which operates. The (O} relay co1mects its winding in series with the 
winding of the (O') and (02) relays, but· ... :tP.e{o_.') ~nd (of), r.ela.ys ,µ.o ,_.,, 
not operate a.s they are shunted at this time· by ground:·. When the~b!'\:i.sn 
Of. the inCoining elevator mak9S OOntac:t(. Wi~h: an i;?lf3}llated Regment Of 
the ''A" -commiltator "bar, gTound is remo>ved ,_flit om one. s~de o:f _.th~ .{/J.') and 

. {02)· co,unUng ;relay'.s9 · allowing both .to: oper.a.te •. The. (o~l~-.retEi:y· ·~qperated, 
. . :· 
• ·i· . 
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.. ·:fo'.>i!is the '(o) ·iead open •. ·. The ::)•)·re.lay operated', ... ~_iose:=·· a ,circui~ 
tl'l.rou~-~~ani td~2) ·to t:ie' (:R;..;.2} magnet, advanc"ing the.'switch to posi;,.. 

· · t.icm · ·.s·. . :The. ·~p.erat io:n~ :c,·r: the: ( o·' L :relay· disc.onneot s . ~o~id ~:rom the, 
,('ftJ-1) lead;_ s:topp"i:ng· the: '{UPt ;drive of :the· -in.c.oming ·.selector.~.· ··.When 
~~e. (R:.:21 s\i;it'ch a.dvanoe1:1 :out ·of position .4-~,. t:he oper;at if!.g ci?"cuit ... 

.. :f'qr .the f02) ,' (b ;l and··('o·) ·relays 19 ·opened ~a.t. cam. (R), releasing t;he 
.. :;r~la~ha~ W;lie:rf.·'t'li~· (R.;.;2) '·switoh advances ·out:. Of.po.sit.ion 4,. ~:lie. cir":'·, 

. <?'liit .ov.er the (T~) :1ead is.opened. at -.cam .(Ir2) preve.nt-ing .the: (UP) . 
ma:griet in:· the· incomirig '"saledtor ciroui t ·from :Op$'a.t +ng to. groun<t on·. 

. . tne·br.ea.l{:conta.at··of··(the:·('o'} relay.: WitJ:i:.the ·(R":'"?) switch in posi":'" 
t ion 5, a circuit is closed from ground on cam. (ll'~2), O"!'er. ,the . (T~i) 

. lead ~o. battery through the (TRIP} nagnet in the incoming circuit, 

.. · ~ne~.gi:tihf{t1'!-e lia.gnet·~ ·Also a.. ciroui t ·is .. caos.ed, ·fr~m. ground on the 
b;rea~. ai:mta.ct··of··:the ~ ( o' 1 . relay··to· .. ca.m: (~-2} ,, .. ,a.4iva.ncing the ·(E-2). . 
~w1t·c:tt_t9' pos·~·tion o'~::.. . · ·: . . . . . . ;·:; ·' .,,.. • · 

- ·: . ,. -~. . : ·: r -~ . . .' :": - . : ... , , . . ... ·: ·. 
22. IliCOMING GROUP SELEO'CION, ·. . . .. . . : . . . . . 

.,•· •. ·. 
'• ·· .. 

With the (R-2) ~ritoh in position 6, a oir~µit is closed from the 
bree" •. contact of the {O') relo.y, over the (ro.-n~::.1eaa.,: .to .ba.t.te.ry .: 
through· the {Ul'l: !'J11gne.t ... in .the .. ~ss9~~ated, 1ncoiping oirctdt, moving 
the ··seleatar upwa~d·-.for···gr0up:~:s~Je'ction:~ P..s' th:e· dbti':ict'··eievator is 

.: niove'd upwa.rd .wider .control' o:f .tl';te '(ti.Pr -~ghat," 'intarmitt:S:rit groun:d 
· 'from the (B) .-c:ooumt:a1; .. 9r qr~~· b:rid :~~nt· in. the· C'ireu-it 'is· ·eonnec.ted 
.over the .(TB-1): lead t-l'U,-ou,gb., ~)'le contac1;~s'. Of cams· ·to), · .. (L..:IA:} and (M-2} 

· . through ·the .·(ref key, ·1>rush -~ ·~ci. 'term'in~l ~l' or:'the···( I...;A}' switch, 
. i· c:ross oo~eo~.ion .:~f .'~erm~na,1 :s:t.rip. 3, o·ver <fead {o )' t·o the· (O) ·relay, 

· · .~ .apera.ti,ng. t;tia. -~law• ... ·::Th:~. Jo f .. r~lay·:_o1'e!~t'£id~ '·.-o61?Jieets" its ·wfad.ing. in 
· · series with :the w1n"-ings .:of. t~Ei (6•')' .a....-rid .(02f relays:wl'lich opera;te ·1n 
- :parall,el wb,en .t:he., (.B) .. br'1e:h of ,the incoming eleV:ato~ rnB.kas. contact' 
: w1 tn: ~ 1n$uiat~4. eegrnent ·of. the · commutator,: remov·hig· ·ground from· one 
'idde Of;.the' (o.•)'. and.: (9~Lr~],a~~~ ' ... Th~,-co·~ :·ant. to2.) i'ela.ys operated., 
· (a} qp~n: the. oiroui~.· t:tµ-0,-µgh,t'h.e JOPl magnet:on .. ~h~ incoming selector 

· ... circuit;·· stopping~ thfij~pwar\Lmt~ment. of the: seleotor,: and. (b) ·ad­
. van.C~s t:i;,.e : .. {B. ... 2). ·s~i,~c.h'to 'po.~itie>n 1• · ~s·: the: switch".adva.nees the 
.· :(R:;..2') j!witoh .. to· pp.sit,~-On· 6; ~tie. ope~~1dng·. c1rcuh ·for. t:he :(o.) ,: (o '} 
· ana: .(o2). ·relays i~.:openea, a.t qa.m .PJ ,: '.rel~asing: ·~ha. relays· •. 

. . '. . "• •·, ;_.... . ' :: .. •.• 

23. 'BVsY TEST OF .FDTM OIRCO''.t-T· :· : : . , .. 
. : : ... 

··.l .• ..• 

. . .. ~. ; : .. ~ ... . . . . : . . . 

' ' 

.. When ·the·::{R.~~) .. ;:s~itcl:: adv~ne~·s,.;o~t .. of, p;~-~~·t·i~:~ _&,_:the' o~er~~ing 
··circuit· for .the.{TFl r.el,a~ is.p~~ne·d ·~t: c~1-(G~?)·,, .. ·telea:S_ing the Telay 

if the final selector is idle. If' the final se!ecto:r- oirouit: is· busy, the 
(TF) relay is held oparate,d from ba.tter:;· .Jn the (I-2) cam in position 
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G!J/7, through its 800 o:nm winding, the (MPB) and (APB) k~ys, o~mta~t!!I of .... 
the (TF) relay, contacts of the (CA) key, break contacts of the· (Tl<R') and · 
(NT) relays, (TS-1) lead to ground on the sleeve terminal of the busy · 

·final selecte>r circuit. If the final circuit is idle or 'becomes idle, 
·the holding circuit of the (TFl relay .. _is ... opened,. ~~leasing, th.e relay-., 
The ·rel-ea:se O:f the (TF.}. ·relay operates the. (mR) rel,ey from ~.ound on the 

'·{ST)· -key; thr·ough the:: break ,cont.act-. o·t' t~e ... ( qO )·: relay, ·brµSh, 6 and. t~·:r­
.,ITilna.l 1 .. 0:£' the (IO) swit:ch:,. through :the contacts of .tb,e (TF) r~lay, to 
the winding of ·the (TR} r.ela.-y. · Tl'l.e operat,ion of. the .. (TR) relay comieats 
th~' (TT-.1)·.and (-TR-l) leads through. its ~e c_cinta.ots. to. thti se·na.er·.por­
tion of the test circuit, and also closes a circ~it .fo~ advancing the (R-4) 
switch to position 2. The operation of the (TR) relay also close·s 'a. cir­
cuit from ground in the final over the (rR-1) lead, .cams .(I-4) and (L-4) to 
the (YT} relay, which operates. The (YT) rel au operated.·,· clos·es~ the tip 

. side of the ta.st~ circuit ·allowing the test to pr_oceed. The final circuit 
is held busy to .other.hunting incoming sel;eo.tors.by gro1Jild.in position 7 on 
oam (E-2} to the (T:s-1) lead• · · 

. .... : ~ . . .. '' .. 
24 •.. FIN.AL 'BRUSH ~l]~IO?-T 

. ·In poait10.1i..- 2 of the (R-2l switcb., the pa.rtic~~~n· f~nal .brush which is 
designated to test the ·final mu}.tipl~ -~or .,an a,uxili~ry. test. lin.e, .le .se-

. leetad.. The ( ST:P) :rela.y- ·openate~-. from .~at.t~ry ~hro:Ugh. the win~ip.g pf tho 
. (L) relay in the~ final circuit ·o:ver the {·TT:".'l} ·lead,. conta.ots. of.-the. (TR) 

t : -and· (YT) relays·, ·-cam (Y.-4J and·· U~o.'-). relays~- : . . .. . . . . 
. : ,,. 

25 •. :· . As: the final elevator mo't"es. upw~d;,:.inte1•mittont grou'n~. i.s- eonn~cted 
-··through the "A" com.1?11:l.ta.tor•. b11:usb:-. ~d· segnie:pt over. the (TT·.:.1}, sh.Qr.t~ 

; ·:circuiting the· (STP} rela.y;, -~hµ~.· :rele~si~t and :pe~mitt'ing its re.:..op~ra.tion 
>until· .the: proper g!'Oup.· ha.s-_ been· selectl:)d •. )fo:r. .. test. purpose$ 'brl2sh .. 4".a.nd 

g!"Oup 4 will probably be S.SEigned, requiring 5 and 10 pulse's respeq:tively 
to sa.tieify the sender portion of the test circuit. With the ·(B·2·) ·switch 
in posit ion 2, a circuit is closed from ground on· oa.z.n. (R-4.), make. contact 
of the (STP) relay, contacts of cam (S-4) a.."ld (Q;.;.4.) ·to· t1'1;f v1inding ·o'l; '· .· 
comting rela.Y 4, operating ... th.e rel EV.~ . . Th.-e ope~at.~011 of. counting relay 

· .4· oo·nneat·s ·rts winding :in se;rie .. s. with c~vnt.ing rela~ A; .which operate!f 
: .. \men>the .. (AJ comrmitatol'·.br,'Ush· of: the:. ~i?fa.l se,l;eotcn>1r»ke!> .contact vi1th a 

' 1 : .' •.· • .greunde'd ·:segment· .of the :{:At .conrnu.taitor. _Wh~µ th,is ~ecurs, ~he ( STP) re­
... :lay· r·elease!J·. removing f:"'cln··cne·.,si4!3 o.f· th.a ~c,ouri.tin,g ;el.av- 4;, ,?ollowing it 
.. · .. to· operate an·d '}'.OCK thr:ough .the. tneke c.ontaot. of ._09~tfog rel°ey 4 to .ground. 

· 1e11e ope?"atio:n ·.of .<the :·eotint1ng ·rel~ 4 .t~aµ.~£;~~~. the p~~ s,11~~ :O~rcui t to 
the aount in:g· re.la~ $:· .thro-ugh the· rr.a.k~ 0011t.ac~ o.f _oo~t ing relay 4 '. . The 

· :, next :pulse ~t:ra.nsmit.t.ed; by ·the .. (:A) o~rnmtltator, pr.~sh ,am:, se&Y.oont, .ppe~?.:.tes 
. eo.rinting"i'elay. 31.·, ~hieh ldoka:.·t·o· .g?':O\llld::~.R a .similar. manne~-· Tr~ two 

sets: of··detint:ir1g re:1·eys··-operate and.loq~ ... o-n .. :tne thir·d.a.nrJ. f.ourtb y)ul-ses 
respectively. 'r,hen the (STP) relay ::r.e..lea;s~s; :o:~ th~. ·flft;n :pu~~e, both the 
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(FO~ r aiid: fBO~~f op!lira:t~·.:J.p. ~a11:e~· 'a.nh i~ .. s:er~ieis. wi tn :t11e '(SO)' relay a:ncl. 
·. · :· ·.· l'c»6k · 'th.i-ough 'the 1n8ke C:p:r;itac't·'. o·f · :t-ne ('So)· · rela.y ~_. 1 The: opera:tto:ri "o:f .. tlie 

< (!oi'):;rel~.Y·:o:Pe~: the 'f'\:rildainent~l circuit," ~·topping ~e'·'itpward·movement 
·.of· '-the ':rinaL s.:~1:eetor .•.. :fr.he ;opera ti on: of'. the· ·\~o· ) ·I'elay' closes a· c'ircui t 

., '~ tor--:a.dvancing the th-4·l ·~w:ttcll: to pos1 tib'ri 3·~ : :1£ :pas·hl:on 3:,. ·a.11 ·the 
, ~·.: · ·couiiti#g reia~s ·rele.as·ei. ·The reiea.Se ·or: th'.e··{~o·•') ... )-.eaa·y ·aa::Vancee 'the {R-4) 
~ .:_· · <· ·switch' t·o positlon 4-.·. ·: i.·· .. , .. ::: ; .:• • · ; :, ' ·· • ,: ,:: ·,.· : " ·· · · · · 

...... r .. .. : .. :·:. .... :-:. ·.~: .. ~· . .... ,·.,;_ ..... ~-:·.·.-: .: : : .: ·,:~·- ... ···· . .-........ ~ t· .... . 

25:._-· ... F:'IWM·TENS"SELEQTION·":.' : . .,~.i ., .. :::.~ ...• :: -· .=·::." .. ' ;.;. 
··~:.·1.···· .... ".:.··-. ··:·· ,~ ·. · .. _.,,·~··.i:.•~::.:~:.; .. · ... . ·_.1(. I;:;~ 

\ .. ·· ::·· .: .-. -in posit:ion· 4·, ·~eris g±-d!l:P ·9 is· selec't~d · i·n a ·~rtmna.r~ operat-ion: ::eo final 
· · .; · 'brush"<seiect:lon~ With the fa-4) ·switOh in:. position' ;4,. a Ci:t'cui!t is', ,closed 

from ground on cam (S-4} through the conotaet's ot' the ·.(STP) ~ r~l:aY' and· ca.ms 
(R•4) and (QJio.4), break contact of counting relay 9' to the winding of 
counting relay o operating the relay. Vihen the f.1re:t -pulse,_i,S.: :transmi bted 
by the (B) co:mmu.ta._tor, brush and ~egmant of the final selection circuit, 

.. co.unti~ relay 9' 'operates .a,na ·-t¥aiii'3'.:f:ers ·th.a pulsing' circui:t t.1lrough the 
.. . Wlnd1ng ·of° coun'tin:g relay··s.' 'With ... eacl{ suceessiVe 'pulse,. a :pair· ;dt' .'count­
.. ·1n.g re1ays ·are ·10Cked~ - ·yilien the "(srt:P}·" releasei.'<>ri ·t.he ;ten·tli :i;nirs~· ·,- both 

: the ('Fo•r ·c:ma fso•r·te1ay$_:o~ez'a~ef 1~ ~rai_l.el. '.~<l .in :s~r1:~s··yv1t!1 ·the 
(SO) relay and lock to grau?ia: through the· make ·contact of· the: (SO} ·relay. 
The oper.ation of the (BO'} r.ela.y opens the fundamental circuit, thus 

"·s·topping .°t4Ef.'upw~d hiiOvem~n.t: 0£ :tn~··:final/·select'Or·~.. 'The ·operatiion of the 
.... "(FO' f ret~y at:J,va~(H:)s •·~e:''tR~f sWitch"·t!,l' posi'ti~Orl- ·s-~·. '.As the switclf ad-

.·· · · · · vances:. out ot· ':Pcssfi'ion 4:·a.ttf :the 'counting Telais :a\id~ ,the· f90''l and· !fBO' l 
· r~ia~. releas.e.e' .. : ;~a.··~e~e~~~~: }~t'tlie JFO'·Y re1a~"a~\ra~ces ·~e ·s.wi'tch:-~to 

.· .. :pos.~·~1on6•· · ... · ".::•··~ ... ':··~:'··:~· ' .. :· .. ··_:_.,.'" '.::::':·/.:: · . 

27~ . FINA; IDqTS Sjn,EQT'!ON'. _: '": ~ . . .. ·: .. ,·,. · :-: . :-..· .. 
: ' .. . ' . •' : . • : ·. • .: ' . ··. ' :. i .-.: " .' " ·:. . ' . i .. 

··,.-, 'The1'fimi seiec"t6r makes' units" ·s'eleoti'on in a:·manner :similar: to 
'_final tens· ~elactiot(wh:fle' 'th~ t~s:t cire\ii:t wafti ·:in position 5· ·Of the 
(R-4l, switcfr•, "Wl1en::~u;nits' s'.~l~ctio-n 7 or 9.;· iieJ>.elid!intr~upo:ri the position 

· of the ·c:a-a-r ·swHCh ·11!' riiliae the· (ro·•}·•a.nd :.(.sorr· rela"m···ope·ra.te. advancing . . ' . ~ . ~- ' 
tli-e: (R-4). swit~h to 'POSi'tion' 7:. As:~··the· swi tCh advances -crlit of position 

· .. 6, .the .i:rict:>ming ·relays re'lea~e·~· ·rate rei:ease· o'f the '{Fe·t') relay advances 
=the (R-4} swi~ch to pos'iti;o:n.·a. The. switcl1·is·mo·vea.•to'posltion: 9 by 
ground. on. the: · (A''f · ca.ni; as· eli:plail\ed· U?lder: "Gene'.t'Al 'I>est:ription*'.. The 
type ·o"t . test ( l ·to· Sl ··?nade upon '·the: f.ina.1 seleetor '.·cii':c!tiJ.:t depends' :upon 
tlie position: bf· the· {R~3F s'sqileine·e·, svdtch :1~: the '{1wrt key 1·s nri't operated. 
WJien ·the '{MT) ·~~Y ::ra:: opera-teii••··these· te~ts'. ar& :IJUiide autotila:t1ea:11r one 
after aricither· u:Pon a fi·nal "&elector~· .. : \ ·.·· · .. '. :.' .. : · 

·-, 
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. -: The operation of ·the {MT) ··key· closes a .. ·ci:rcui t., advancing the R3 switch 
f:rom position l·upon·:the·cGmpletion·of·the .first test •. 

~ 29. TEST ,1,, . INDIVIDUAL ;Lllrnl IDLE 
. ' . ' 

With the (:R~3) switch. ;i.n posit ion ·l and ·the ( R-4) switch in posit ion 
9, the bru~1'les of. the ·final selector a:re 'resting on ·the terminals of · 
line 99·. · · · 
. . ; ' ~ '·.· 

Note:. ·.·:•The term,inals· of the three .test. lilles are represented ·in the 
. time. measure· portion of the test circuit-. .. · 

· ... 
·With.the brushes .of:t.he final .selector: resting.on the terminals of· 

the .-te<?t line, .a ci:rCuit i$. closed· from battery through the winding of 
the ( TKR }.-relay thro1,1gh the cont~cts · of :cam ( Q-4)., · ( H-3 l, ( 1-4) , · (TR) 
relay, over the (TR-1) -lead; .brush and test ter.mii'lal .of :the final· selec­
tor, cams {J-3), (V-4), compensating resistance, winQ.ing of the·{SUB·) re­
lay, ca.~ (I-3), (T) terminal and brush in the final selector (TT-1) lead, 
contacts of the CT~) relay, (YTt relay,:cams (E"."4)·and (F.;;.4) to ground, 
OJ!era,ting the . ( TI\R) relay;. 'A circuit: is :aJ.~o, closed when. the· brushes of 
the final ·seiector rest .on the terminals Of tlj.e test line··frol"!l battery 
in the :final: select-or circuit. ove.r· the,{ S} le~d, contacts. cif. cam (K-3) • 

. 'V'.!in(iing. of the ·.(SLV) reley to .~ound oper~t,ing .. t~e (SLVJ relay,. which 
,.in turn oper~tes th,e (SL-l) :·relay . .; .-The·.(TIDlL relay operated, .. locks 

.. through 1ts .~ke 'contact and mak.e contact. Of'. the: ( s1.;.1) .relay· to ground 
on (F-4) cam. The operation of. the { TKRl rel8C"· ,opens'. t:b.e circuit. over the 
(TS-1) lead, releasing the (TK) reley in the firial selector circuit and 
advancing the selector to the next position. V.'hert t:ll0: final se.lecto~ 
circuit has advanced 0~1t of its talking position, the (SUB) operates in 

... s,e,rie.s -with·. tli~ (L l telay i~ .. the· t':i,..nal ci.rcuit .over ·ehe, :i:ingside 'Qf the 

.. · fi·~l. and_,te·st circuit. ta g;round on the. tip side .of .the ·final ciroui'ts • 
. . ~Th~:.ope.:r;-l:l.ticm of the ·{SUB} ·relay·in-.turn operates the (MT} relay.which 

a.d,v~ces;the_.(:R-4.) swit.ch ;to po.sition•lO •.. With-the {R-4) switch in·:· 
pqs~tion 10, ·the (MT L.relay:·r.eleases. • The .. release o.:f'" the. (MT) relay 
.closes .. a circnit. f;rom;@round qn c~n- (E-3) 9 :through the ·break contact of 
the rel~y .to.tl'~e {:a,-4J rna~t,;ag:vanci.ng the, switch to position u. 
Wi~h the switch .in.posi-tion 11·9 the .(MT) relay reop.erates over the same 
,circu.it as .it p.~evious.ly ope:r:ated9· -.advanc.i:ng !the· switch to position: 12. 
In, .pos i tfon 12 • ~:qe (MT} :re~ay ~i·s relea~ed,. :adv a.lie ing the ( R-4·) switch 

. t~ .position 13. · .A.s .the switch !eaves·posi.ti<>n 12;· the operating cir­
cuH fqr th.0 {SUB),relay is opened.at·,cam (V-4); releasing the (SUB) re­
lay. The (!.) ~eley in the ... f:ina1· circni.t .should release through the re­

,· lease valµe which :i s-,co)lnected to .the· ring ~ ide of the final cireui t, 
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·· .. allowing the· .seque?J.ce switeh .~d elevator tA::'.th~ ... :fina~. sele.cto;r .to, re­
store to normal •. :In .. ~)osit;ion 13,.· th~ ·(MT.} Ji~ja.i ·reqp~ra,tes, ; .. to'.Sr,ou:nd. 
on cam (G-4), advancing the (R-4) switch to position 14. When the · · 
switch enters position 13, the (SUB) relay. i~, agai;n ponpected across ... 
the tip and ring sides of the final circuiCto ·a.sdsrtain ·whether'·:the'·" 

, J.'ine .. relay in the .final .circuit has relea~eA. . I~ the Hna relay, in 
the. final:"e ircu it· has, re.1.ea.sed t.hro;ugh its r~lease vaiµe 9 ~l?.e . (SUB). 
relay does not reoperate and a circuit is ·closed to ·ground froni cam 
{E-3), through contact of the (MT) relay, contacts of cam (U-4), (SUB) 

·and (:TMlH relays.,. oa,m (C'."'4)., ;advan.cing the (R-4)~ swit,ch, to. positio~. . 
15. In position 15, the (M'.P} :re.lay re<>pe,t~te,s to ground .ori .. ~E.Jm G4,. ,, . 
·advancing the switch to position 16. If the line relay in an incoming 
circuit or finai circui~ should.not.re·lease,.t.hrQugh,i,ts re:ieas~ value, 
the· (SUB) relay. reopera~es ;in p6~,itiorl; i4 .of. !.the ·pt-4) :swi~~:n, l>:revent­
i:r)g the sequence switch .fi;om.-~dva.nci~ .9u,t of. ,position 15~ .'rhe circuit 

. remain& in this .pOf!i~ion, unti.l. t:jle opir.atiOn Of, t~e time alarm a~ he.r.e-
. irtaft~r described•,.··. . .. ·. ,-. , .. . , . · · 

. ' ' : . ! , I ~ ' ·: . ;" ,t • · l • . , _1 • ;· 

30. ·In posi 1;ion lp of. th,e {R"'.'-9-) . sw~tch, ·.a. ;circuit is .closed from gro\tnd 
on catn (E~4), .thro\lgh t:Q.e ... cc:mt~t·s.of.~he (C.4-). ·~d (MT) keys· ta cain J:B,) 

31. 

on (R-3), advanctng thej.R,-3) swi.tch .tq posi~~on .2. · .!,n ,positio.n';.?, o~ the 
(R .... 3) switch,. a,.cirquit .is 1 c~9sed .. frQm.gro~d._o~ 'qam Jc ... 3), througp .c~m 

. (B-4), advanci:t;Jg the .(R-4J: smteh tQ p~si~iot;t 17.~ : Th~· (R-4) .$-w.:i,t;ch a.d.­
vances to pos:tti..on, l . ~rom gro~nd. on tl_le. {.~T L'k~9."~ · lI,1 pQsi ti on ,1. of .the 
(R-4) switch, .a,;cirQ'Q.it ·is·closed,·f:t:'Oni gro"..l.nd (m cpm,(~'-4.),. to (B-3) ad-
vancing· t4e, (R-3) J~~itch. ~Q·· postUon: 3·. : : . ,".; ·:;····..:. , · " >.' '.. '1 · '. • .'., ·1 , . 

• . . • . .- . ·~· .: ' ': ' ::~ ~t •· ....... i ·:-_.. , .' ; . : .: !'. '. : : . .. . .. ; 
TEST 2 •. INPIVIDUA.L LIQ BUSY· . . . : :: . .. :.. . . .. . 

. ': . . :· ,··.: !". ::·,·~·:= :} :· .... .,,:~ ·~ ·.' .. ; ....... ·. ·::·:·.: ............ - ... ··: :···; ·: 1 .•.. ·' 

. . . Wi~.h, ·th,~ .(R-3·) swi.tch. ,i.n position 3.,. the .f.i~l selector. if:J.,.redirected 
to lin~ 99 alld.,t:\'.le CO:Q,d,i:tion imposed on t.ne•' ~+eave of .. the 'line,:iS·9ha~ed 
to· battery thr.oug}),:220 .-0.hm~ .~nd. thru the· .o75W ·(fil~V},:.:re~ay. to,.~.ound .... The 
(R-4.) switc.h is .a(!lvance.d:; t.q p9§iUon"9 as :p.re'.'(j,9usly, 4~$eril;>ed •.. Thi~ 
circuit ls ,proy~d~d W·i~;tli ~· rel}~St~ce ,.through." cam~:·.H~-.~l,.and; (k~3J ,.' (.S) 
terminal· a;nd.b,rus.h: o:f ... ·tihe- .fipa.l.elavator, ~i~. th.~ :PBX a~~ bu.sy:.te~t 
relays Jn· the.:fi..~l:to: opera'!;e,,·sta.rt,ing, 1:he 1:1~q'!1e·~' of:even:ts, in the 
final ctrcu.it,., ~h~Ol\taclv~n~.es ~:he: e.~ue~~e ~~;r;i~!J}l.to;J.t•. pusy ·ba~k posi­
t ion. · I~ th,,is P0!3i.tJon;,' i.~~~t..t·t~.nt .groµ:'.ll\: i~.; 9:9~e,c~ed.! ov.e:r the ring 
side 9f, the, fi-nal_,, t~:El"'.'lkl!!tad •.. ('J.'R). ,rel~.~'.f,.cam, .. (~-.4J, ~ .(:R7 3), .to, 
battery through the '!Vindi.~ o.f the .. {B.BJ :reJp,y .. w4i.ch;·; c;>Pe.~a:~~f!· ~n?: rele.ases 
in uni~on. The- J~B), r~:lBY ope.rete~,. ,Cl..C?~es, ~ .c,irc-µi~ .. thrcmgh i.ts ;nake 

. cont~ct. (J., ,F. a~<tG.). re$:i;~t~nce~ 1: b,r~8*.}~pntaot- .o.t: .thf), (BP') :relay to· 
ground throug:p the- w~nding·: of,, ~:re ,(ST.~) f-Eil~0.f.,.:Wh,~ch; f.opo.ws, .the. o,pera.tion 
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of the (BB) relay. The op~~at_io_n .. o.f .the 1 (~~'.E,') rel,a;v, c;\~ose.s a cir­
cuit through the break contact of'··counti.:rtg·relay l'···to the winding 
of~count;ing_ relay .. l, which operates.an~ conne.cts its wt.nd.ing in 

. sedes. with: the. w:lnd.ing :_of '.:count fiig. ;relay).' :vmen th~· ·f133) ··relay 
releases· in- turn i-ele$.s:i.ng' .th~ 1$.TP) reiay, the ·t • c9un'tin/s ·rela.y 
oj,er4te.s .i;r;i. se;r,ies .w1 th. counti-0.g re;tay ·1 'an~. l~c1ts··t:nrough··t11e · · 
cont.~~·ts of .. th~ iat:~er.: re).~y_, trat:isfe_rdng ~ · puisi..ng c~rcutt to the 
(S.O).•r:el?-Y•·. Upon th.~ next .. operation 9~ the',JB~) relay; the· (STP~ · .·· 
r.elay r:eoperat_es,;·i;n. tu:rn pperf;lt1ng: the _(~o). re}~Y~ ~po,rf the re- . · 
le~s.~ of.J;h~ {ST?) .relf!y, the {fO.') and (~0 1 )·.relays are· connected· 
in parallel and operate. in series. Wi:th ·the. lSO) re~ay. '.!'he ·'Operation 
of the {BO') relay opens .the lead from the'TB"l3) relay;,·throug:h.the 
{STP) relay, preventing its o~.ra~ion •. ThEJ ppe.r~tiQn of .the (FO') re­
lay closes a circuit through .. cam B·~ advancing· the ·(R-4) ·switch'· to · 
pos:i, tion ~o .• : AS,· the .. s.w~ t~ll ~4y~ces 01it of pos~tion 9, the. energizing 
cir~u.i:t th;i;-o_ugh.,t:OO w~nding o:t. .the· {BBJ r~l:~ is o~ned at, cam ('!) 

. and the .counting :relays.· release.. .In positio'.ri: 10', ground on ·cam (C'-3), 
. through cam (J;-4):, "operate,s ~he ,_(~11:..1r re.iiiy -~b_ic}l lo.cks' t'? ftrOulld on 
cam (G-4). T.he .operatio.n .of the .. (BB.;.l_} .re_Iay9 ·closes circuits (a)· 
from_gro~~ o~ cam (G-4} to ba'.tt~ry· th.t'ol1gh "the windirtg of the {ir:KR)­
rela.y, whi~h ope:[:ates,. the.reby re_lee.si~ th~ ·~~~l .circuit:, "ra·stoTing 
it to normal, and fb) ·from ground tliro'Ugh t'he make oontac t · of the: · .· ._, 
(BB-1) relay to the (R-4) maguet., advancing t!ie. _swi.tch,. to,p~sition 16. 
In position 16, ground from· cam '(E-4)·;··'truiotigh-' the ,·'c()ntact·a· Of the .' 
(CA) .and (MTl keys, :cam .(B-3), ta .~he ,(R-.~) ~gnet,. adv~nces the switch 
to posi tio:ri 4~ · In.·pos.1 Uon 4, a:.~.ci~cul.t .. is· c'iq~~d ~frrim 'ground on cam 

· (O-~) .to cam J:a-4r, fl.dv;a:Q.c(b.g .the (R~4)· ~e't tc{i>osttion.11.· ··The·· 
switch is a.d'?'~ce4 t.~ · :Pilsi t,ion 1 '1?Y. g~ou~d. 6tj. tl1e m~k~ ·con.ta.et bf the 
( sT.) .key •. · .Witl::t .. the .. (n~4.l ~witch: iri po$it!t>n l ~ ·tl}e, ('R-3} sWitch is ad-

.. va~ed to posit.ion·_· !f, ~~; g~ou!i~· on CmA" ( ~~·). .- '. .. '. : .. ~ -',- ": .. .. ,; . ' " 
... ' . . ,• 

32. TEST 3. PBX LINE IDLE (FIRST OF GROUP) 

··,, 

.. : • ~ • ·, J • ' • .' . 

With the (R-3) switch in position 5, the final is ·directed tt>'line· 
.. 9'39 t~s.t 1:-is_.:re,~a~.ed· e:l(~pt_ ~ha~. the .9onditj.on impo~ed ~p9n the sleeve 

, ·,is. suc.h. it- represents., ~d idle condition. for." th~. fii'.st. l:ine of a. PB/( 
. gr.aup ..... The .. ~leeV.e.· te;rm1nai . .of .. the..· fi:naj... is: ti,ow. gro):inded·: thr~~h.' th~ 
~00 ohrn.'wind'.ing of .th~ ( SLV:). rete.y~·· insteaa:: of 'tJfrot\B'h. i~s. viindi.ngs in 
ser,ies, a.nd_ t~- ·:r:.ei~y .t,h0.~~fore .ppe:r.a.tes~ '#,h'.r.o\l,gl1 Us lQCr ·oh,~ _w5.ridin€;. 
T.he tR-,~) swi~cn .. is.J·e.s_tore_d, ~o, ~Qripal,. in. th~. ·sa.'n~· )tianzj.e;r. ~'s:.desc:ri.bed 

·in te·s.~. ~· At the suace_ss;ful ... conolus'icm. of. th.i~ t~st, tP.a. (n-~) se_quence 
. SW~:tCh .~dv-anc~s to- po~tt.fozi 7.'i? '.the same m~~ne:~ ai{.~t is, fid:vance:a to 
p~SitiOl1. .~.. . : . . . .. . . . . . . . . .. · ' . •'·· 
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33. TEST 4 •. HUNT' IDL:E "PBX LiNE [UST 'OF QROU'P) 
f ' ; .• ! •. ' • •• • ·~~ •• ' ': • • .~.. .. 

-.with the ·.(R-:3) Switch in position' 7~ the final :selector is sent 
up at :line 97 where ··it finds :·3,:400-.·or.ims 'connected to the (S) ·te:rm:inal. 
The busy :test' re'iaY, · iri 'the. f~nal circuit ope'ra.tes,. bUt, the PBX relay 
<'loe·s not· operate, 'c)Wing to the high ·sleeve ·resiStance and t·he .final 
selector go~s trunk hunting.. T_he fi?1$.l s·eiector passes by'. terminal . 
98 and reache·s terrrii:ria1 99 which re~reserits and idle. trunk;·: to ··a. PBX . 
sta:tion. · From this p~i~t, the .t~st proceed~ as explained .under test 
l• lf too· test -'on·a final is successful, tlie· ('R-3) 'switch advances 
to.position g and··the ·(R..:4) switc~ to ·position 1. · · · · 
: ~ ! . ' . . ;, . . . ·. • . . ·.. ' . • . • . . . ' .. 

TEST :5. ·HUNT BUsY PBX LINE. (LAST OF. GROUP) .. : ·· 
I•: '•, ., • '\ . '.;, 

.In position: 9, ·. t~e final is redirected t(f·iiD,e '97, the Slee.ve ·con­
di tfon Of.the 'line, 'C~sfng'tha· 1:nisy·test'·r'elay in the··f:inal circuit to 
op~rate. 'When··the eievato_r reaches, ;line g~; ~t 'still f~nds 'conditi.on 
on·the sieeva,1 Ol>0r"atlng'the PBX relay in·th~':fiiiat; advancing the final 
to its bus1 pos-~ti"on •.. Fr~ th~s poirit, ~the ~es't';cil'cuit' f'qiicuons ·a.s 
described ·for tes·t "2 .• ' ·If the·:'tes~' is· succe·s·s~i,. :the (R-3} switqh. 
adva.nc~s" to pds1t,ion.11 :and. the '.(R-4), sw:itoh:t9, )>dSi tion · 1;.. : . . ' 

~-· .. ; ... · .~.. . ·.:. .: .. '. .. ~ ·:,·· '· ·.·: .. ~.. . .· .··-~ '.. ;·'" . . , . ... .·. 

35. TEST ·5,'- RUNT. 'IDLE PBX LINE (INTERMEDIATE) : . . ; ... 
•. • : • ·/ •·. '.-'.t •• : '. : . • . • . • . ; . • •. • . .. ' '.~ : , •. ' • 

· .. ·1n posftion 11 'tH the '(R~:3 )· switch,· ·t11e· ;f·inaI se:lecto:f is .re'd.:ire:cted 
to· I°ine ·97, ·the concHtfoif.of whfch _reJ>re$e4ts "a' .buey·:P~x trunk. · .~~ 

··seilector cozjti;~es to' mqV'e ~rci"·untii~ -~~e~"f:rl:a.~s·' .~.9: af.e. reach,ed". ':which 
· · · repl'.6sents an idle PBX ·tl'.Urik,: 1ntermed:iat·e· bi th~ ··group. · The test then 

proceeds as described for tes:t '1." ·upon>the sliccess'ful "c:i:o:nclusio:Il··o:f 
this test, the (R-3) switch adv~c.es to position_ 13 and. th~. { R-4) switch, 
to position l. ·' .... ·. : .. .-.. .-. · · · .·' · ·· ... · ·' ·. · · · · 

36 •. TEST·?; ··:NQ ·TEST ·FEATURE·~.:' , : 
. ·. .. • ~ ' • l • ' 

. ..-~' , .. 

' In·:posttfon 1'3 ".of the'·: ('R~3')' "swit~. :.the '·ti'nal. selec:tor ''is ·~directed 
to· ;11ne. 99 ·and 'bat·te.r:t is oonneat·ed t'o "'the· t·est·.-t'e:riiifnaJ th.Z.oug1{ a low 

,, ,resistance :(:220· ohms)· cam ·(·c;..3} 'and contact's: 'of 'cmri:(t-:3} •· :ca:usi11g the 
.sende.r·por.tion :of .the 'C'ircui t · t;~ 'f'illlct·1·on· al1d: ·'the; lh1e" t/o 'te'st "t>µsy.;'. 

··The £.inal_-9 howe\t.er,"does'not·· :re'st6_re' to' ;normal· wheri .the· 'fR-4) ·~witch is 
advanclng from .position ·'6 ;-t~ :e,' arid'~batte'i•y fs ·conne6~tEid t1iroU:g)l' :2oci ohms 
resistance: and 'contacts or: cani''(Iro3) a:nd (l;_i4};·· fuict contact:· of· the.''fTR) 
relay, to the ring side of ~he final, operating t~1e busy test. teiay" ·in the 
final. The operation of this rel~ prior to making the busy test, advances ·-··-
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' ... ".;. .. ' ~ . . ~" .: ..... · 
"'t:he' fihai seiector s.;.,itch ta' its -talking position.':- Jn position 13 .. Of 
;th~, lR~i)jrvi:i. tch~- :the· hoicH;n~g· c'ircui t · for the· (YT} relay.. i~ . transfe.rred 

. .f~om · .~he.: c'orit.~c t_s· of oa.+n { ~} to ground of cam ( D ).. . nie . ( r:-.~) .sw~ tcl;l. 
"d:oes n9t' "re:nain.. i~ position' 8 but is' carried~ to. positio.:p. 9 -b.y groun.d 011 

c·~· (A.J .. • .·· ·:.~ : · ·' " " . - · . ' ' · ·.. -. :: ...... 
' ' " ' • •· : . '. "' '• •. ,"~ • ~. ; I • . ' 

37 .... : .· ~.1t.:ti .t~ ('R--4l:s~itcli in position 9.,. the .(NTJ "relay o.P.erates; ov~r 
·.the .t'ip ,s:tde· of ·the ·te'st. lirie :and: final '°ircuit ·.thrpugh·,the c.o.nt~Q~s Gf 
the _{TR) and (YT·) rela#s,- to- groUn.<1 o~:cam {E-4}.: The·Qperat.i.on of the 
{.?ti') :relay· ·a1oses a ·oircui t .through .ca"ll (D-->4}, ~dv:ancing the (R-4) 

'seqU:¢lce :.sw~tch .to _position-16. In position,·~16,. -gro'l:llld fr~-n cam (:~-4) 
·thro'ilgJ]: the contactS of the··(cA).,·and (.REP~ Jtey~ .t.o-.:~he~c~m. (,B:.?~' -a,d­
vances the (·R-3) switch-to .. posit.ion 14:~ . 'Pht) .(.~-:-3). switch remains in 

, pdsition 14; until "the. (R ... 4} Sl"Ti:tch.'·iEt.:: N~Ul'ned .. to. normal, if 'the (.TMR) 
key· is operated •. -When. the .. { TMR) ·key is ·nqt Qpera,ted, the same grqund 

·from cam (E-4} to the break .contact of·.the (1'MR} key to cam. (B-3)' . 
advances the . ( R-3 l -switch;, to pos.iti on-. 16. the j.A) cam c~rrying it. to 

·-;.position 18. ·.In p·osition;l8, ground is cc;>~~Qted from .c?rii {D-3) 
· :thro'Ughthe·contacts.af.the-(MT) key_,.(~! rel$.y, to the:(cT). ~~gist.er, 

operating the (CT) regiSte.:r.•: T-he·(O~).:register operated, connect·s 
ground through its make contact to the (P). winding of' the (BOF) re'lay, 
which o:nerates .•. The (BO):i'.) relay pperat.ed, .in, turn ope:rates the (RS-3) .. 

· relay·~.Th'e (RS-3) .:·elay operated., co·nne.c~.( g~qµnd tl'U-ollgl:l it$ make · .;.:. 
cont'ac;; and'.cam.\L-4'} t.o the·_ (R-4<)·~wttchr, advanc.i'ng it j;o posftioil 17. 

~The- switch ·1s cra.rried :t~-:po~itio11 1. by:- .~rou~d ~-the (Sl') key. ·With 
"the":swttch·.1nposit1on 1 9 · g:pou?ld. is: c~~c.ted :t:rom.c~ (F.:..4} to ~li~ 

· magnet· ( R-3) , advs.ncing the. ~wi.tch to .pos.i t~O:n ':1.. ··The opera'~lon: ·of tile 
( RS'-3) ·relay. causee. -a. ;sequ~nce, o·f ope rat fona· which ~re explaiped' •:tJi 

- detail unde.r parae;ra-ph .39. ,J .· · · . .. , . · · .. .-. · . · . · ~ · . 
.. ': .. 

38. TE T 8 TIME MEASURE 
~ .. ; .. ';.' .. 

When it is desired to "ncorporate tlie :•tinie·=·mea.sure test in a:-tliulti_;test 
--.·of.a fi.nal sele.ctpr, the ( } key .. is o.rierat.ed, _which closes a circuit 

from: groUl,ld ·O:P: ~-~ (E;..~q, ·. n .'posi tio~ ).:4·, t.h~ough tb.e co.nto.ct:s of the key, 
· to· cam {B:-4), ·;a.;ctva.n~ing .t~ ·: (R~4 j: switch t.o ,poslt.i9.??- _17 .fro~ :~fi~ch point it 
is :l'.es~tored ,t0; normal oy g ou;rid on _the ('ST) I~ey~· The operat·ion crt the 

,('J.1MR) key .PI'even_ts the c:a-· ) mB.gnet _from mQ.vir.g out 9f posit-1.on :14 by 
· .gr~und, on c~ (E-4) •· .With tlie, {.'.R-4) ·sWi ten in ·I>osi tion · 1 ~. ground: on cam 

(F-41. advances );h6: ~(R-:-:~l.' · gn~~· ,to posi'~.ion:.15. _In ·p?s~tfon 15 dr the 
· . (R .. 3J switch. the test cir u.its 'direct the final selector· to· the' J:ine 99 

:· ·.: anei bridge th~ .\SUB) rele,y a.cross .th~. 1;'ip ·a.n<i<dng of· the line in':--a 
.. s.ilnila.r.rnarmer to .test· l. · When the ·(·R-4) swi'tch reaches···positio:n :9, the 
... ('TKR) and ( sUB l· relays are· ·operated, closin~( a oircuit· from'.gr&11ii.,_ on 

the (TKR) relay through th (MT) and (SUB) relays 9 ~to· '.Ja.ttery on: cam 

• 
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{ T-4), operating the {:MT) relay. Tlle (:MT) rr.:lay performs no function 
a..t :t.hi,.s_ ,~i:Jne· A oircuit is closed in position 15 of the (R-3) switch 
]':t:cilli .ca~ l:E.:0·3) to the.· make. <:ontact ·of' tha ~(SUS)'. telay to cam. (C-4) · 

· a.q.V:anofr)g''t.lle.(R...;4) :$witch to }lositfori: l0 .. ~·:1Jhu {R-4) switch remains 
i~ po~i~rori ':ip a.nd ~ha ( SuB) r~lay is bridged across ·the tip and ring 
side of :the :fina.i selector untn the time ·:measure· :vele'a$'.~f apparatus·'. 
has functioned, relea.aing the final selector. If the { t) relay in .the 

.t:1.:i:i:a+. ·.llele.cto~ re.leas~s before th~ second .1n:terru:ptio~. of the time 
, . 'me8,~tj.~e rel~ase ·inter~pter, the. (SUB) relay•·rel'eases in '-turn closing 
· a.·· circuit ~~roi;~h the { TMR) relay ·to ground. over the tip side of t.he 
. test line~~-· .Tb.a CTMB) relay locks through ;its 'make contact to grourid 

:· o~ cam'(:E:..4) -~.:Pt.e~ents the ~est:c1rcuit r~q~res~<:u:iilg to normal. 
:.lf. th.e .. test is ~cces4if)ll,.~he.(R-4) sequence 8witdh moves to position 
16 when:.tsle fina:j. Sl;llecto;r. ( Tk) relay ~s operat~d.· a second. time to re·­

.. ,turn' it to norrnal,'.after,.rel~asing the (SUB) reiay:·and.the (SLV) relay 
. in .. tP.e, testing o~rcuit."' .. '.l:h~· release of. tht;:i~e reia.ys closes a circuit 
·rrom:.'g:.romn on. cam. ($~3), to cam (D~4).1 .~v~~ing ··the' (R.;4) magnet to 
ppsiti.on-16.~ With t~e {R-4) switcl:l ln'.l>od~i9~i'.~6;.ground t~om cam 
(E-4)· to'.oam.(B.;3) ad.villtces the.(ll~3) switc:~f)9"po~it'~on 16, the A cam 

, .. carrying. it.:t9 pesftioii ia.· ·In po'sition·}a·~ tP..e.ope'r~tion of the cir-
cuit. is the, ~anl\t: q de~cr~be<i' 1~ paragra:p~ ~7·:.··· .. . . . . . . 

39. ... :·Th~ ope~ati~m ot th.e.:(RS~3) ·~elay alo~e·~ .. a~·c.irciiit through cam 
(L-.4-}, tQ cam (B·4),.-advanc1ng.the·(R . ..;,4.) switch.to pp~ltion 17, from 

. · · _:whi~h point. i.t ad.Va:J;lc~:S ,,~o po~itJon l from. groUnd~. ~n· the (ST} key. 
With the· .(R-4} · switcl,l_, i~ p.Qsiti.on· l, the (R-3) t~it.ch; is re.stored to 
nonre.l:• When tbe JR ... 3).switoh ie:aves.po.;;ition iat~·.tbe ~egiste1' .re-

;:. : .. leas~s ~ rec.orc;ls fa.: c.c;>m,pl~t.,~Q. test:•. , The. opera~ion of the ( RS-3) re­
lay -clqse~ -~ oirou.1 t· ·t~ough: ·~-heJ TF) r~~a.y f':rom groul:ld OJ?-: c$m G2, . 
operating· the {TF) relay, preparatory to aciV~oing the.inooining' ele:-
vator. · · · · 

40. ~INGLE TE§T ON FINAL CIRCUIT 
.• ' . '' • ~ l ' . : ·:·· . . ; • • ' .. 
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In' oi-a.~r- to test .the ne~t r·1na1 selector ··1~: the: tncoming r:rJ.me, 
the ineomiiig . e lev.a.tqr mti.st · s·t ep· up one t~rminal •. · With the ( R-4 r ;~Heh 
Jn- position 1, .a. clrcuit 1.s clos:e<f from ground throUgh the make contact 

.:,of the {RS-3) l'.elay'., l:>arn {t-4} ~ break contact of· the (RS;..l) relay, 
througp wh1d~ing cif' the (CC)' 1-elay, wfnding or the· {RS) relay operia.ting 
.the (RS) relay and. {CC) re.lays in series. The (RS} relay operated, in 
turn operates t~ .. (R5-.l) :relay. T~e operation of' the {RS) and {.RS.-1) 
relays, closes. a circuit· from ground th.rough their tna.ke contacts to 
battery throµgh the t~l. nagnot in the· incoming ·circuit, causi:r!g .t11e 
elevator· to. nova u::pWard. · A.s .tho incomi-iig elevator moves u!)WS.rd., ground 
is .supplied thrQUgh th.a· "C'' conmil2tator brush, ·ana. segment ovex the . 
{Tc,..,1) lead, through the •e contacts of the {RS) relay, to battery 
through· the Winding .of·the (RS) relay, which &:iiunts t·he·(cc) relay 
causiilg it to relea.sa. The (CC} relay ra·leasing, opens ·the locking 
circuit for the {RS) ~ lCC} relais•• ... · · 

42. When the "0" co?lllillltator brush n'X>ves to an insule.ted segment Qf the 

43. 

"C" commutator, ground is removed :f'rom the (TC-1) ·lead, releasing. the 
(RS} relay, thus stopping .the upward movement of the incoming selector. 
The {RS-1) reiay does' not release·~ being·· locked through the contacts o,f 
cam (L-4}to 'the armature Of the"{RSl3): relay •. 'The release of the {RS) 

. rel.;y connects ground. to th~ winding bf' the·· { F.S.;.4} relay which oper-
. ·ates.. The· 'operation o:f the { RS:.4Y relay· opens· t·he locking· ciroui t of 

the (RS-3) relay. whi.ch re~le_Q~es. T-he· ·release ·of ·the' .(.l~g.,.·3) ·relay in 
turn releases the (RS-l)"relay.·· Th&. rel~Ja:S:e ·o'f .. the .(nS-3) .relay opens 
the circuit through the· "l,000 wincUng of' the<l ,~F} relay, bu.t the. ·relay 
does not release· if the ·final is busy~ ·: ·rr 'the :flnal ·is busy, gr.ound is 
supplied over the { TS-1) lead to battery through the 800 o'hm winding of 
the ( 'l'F} relay. The function of th.e.{'rF.) .. rslay'.,J.s. descr:ibed under. :pa.r:­
agrap:n 23.. T:ile rou.tine test of the second final trunk is exaotl;,r' like 

·the ·first tl'Ulllt in ·the· graup, if the: position of the (MT) key is un­
changed. Upon the comp~·etidn ot ·the single ot"· of a mu.lti•test, the in­
coming ~levator advances t'o ·the next trunk in ·:the group. !JihiS· pro.cedure 
is repeated ~til th.e overflow terrnina.ls e>f the first group are ·reached 
by the incomiDg el~vato?:"• · · · 

' ' 

'. ·: ... \. 

As it. 1.s :necessary to tes:t the ·final 'trunk :hi the remaining group of' 
the inco~ng f'rame~· ·the· ineOming elevator mst ;pass over the .. overflow 
.terminal t'o'the first trimk in .. the next group. :. With the ·1ncorning ele-

. v.fitor· l>rushes'resttng on the ovel-flow terniina:l~· a.:Circui.t. is Olosed from 
. ,groUlld.''t~~ough ~he:'(z} con:mutator se~nt· a.iid:'·brush:over the (TJ.-1) 
· ·lead, ·brash' 4"and terininal l or the (' tc) · switoh, outer· oontaets· of cam 

(P-2) to the (ZC) relay which operates. The operation of the (Zt1) relay 
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closes a circuit from ground on the inter:niP.:te1·,;throl:lgh c9ntac1;-~.oi' 
the (BOP), (:PB-1}, and (.ZC) relays, terminal '{'brush :fof flcf'switch~ 

.ca.m.('O) ·'break· contact and the-wind.ing,of.. tne:(IC.) ·Sf?lector. switch mag­
,. 7 ;·net to batte-ry, ·operating the .. magnet• .-which move~, t!l~ Jl.rµsh a~sem~ly of 
- · .. ·-the·· {-!C) switch to ter.mi.nal 2 •. With. .the_. ( iC:} ·'Qrµs:P, ~~seµibly on .ter­

minta:l 2~ the o:perating..circuit for thb .. l~C} .. rel~y: h. opened,. 1·eleasing 
·.:. · t'he {ZO) ·:relay. The '(:BOF) .relay. operat~'\3''.frprn: grou.n.a,· through the. con­

.... tacts of' cam {L}~ brush l-and. termine:~ :3,,ofith~ {IC)· sw.Hch, to t~e (::?'; 
· Windi·ng of~the {BOF) .relay •. The':{BOf.') ... rel~W···ope:r.~ted. i·~_ 't;u:rn;op~rates 

· the {RS-3.) relay.· The. ope·ration ·of·, the: ~R~:3:L ;relay in· .t'\lrp, o.p~r~tes 
· ·the•{ RS·) and"( CG'). ~e"lays· in .series.· .The-. ( aB). relay operated, ip_.turn -

·-ope:rates the-'{-RS-l·l: '1'.ela.y. The· operat:ion P.f:· the .. (RSJ and {~s~1). relays 
·connects grotind. to ·the (;UP) magnet in tlle ina.oming aelector ,ciroui t, 

. - ·'moving ·the; incoming elevator; to the,, f.irst .:terrnipal. 'OX th~ next $lr0Up in 
the same· manner· as the ·eievat.or was niOy-ed. .. one" termi.nal to EW.o.ther- ter­
ininal i-ri the same group. Upon the' :.re_J.ea:s.a o£ the (RS·) relay ~s .pre­
viously described, the (RS-4). relay. ope:r~t..es:, ·c:lo.sing. a oirctii:t ;throug·::1 
its make contact from groum through brush 3 of the (IC) switch to (IC) 
seleo.tor mag11et, · moving the .brush ass·emb.1-y ... of. .. :th.e (IC) swi t.cl:+ to the. : 

'_· next odd terminal. ' ' .. . .- .. ::'.· .-. . 
... . . '. 

:44. '· · All the .trunks in the. sec<md. .g.roup ·are- tast.ed .in .. the same ~er 
·a:s· the firs·t ·tr.W:ik 111 the- ~irst ,gr.oup ·and .wh:en ~he.-· inc.oming. :elevator 
·is moved to· '.the :f'lrst· terminal of -the ·tJ:Jird.' gr.oup. in. the same ·n;a.tlller 
·as i·s just deser,i?Jed. · At this· poi-nt·,. t"l:te {.IC).'.brus.b.a.ssen:ibl.y. ,is· .rest-
ing :on "terminal .'5. · This. procedure i-s •repe.at'edi":unt:U .all :·tl'!:e· tnmI-ts in 
the first to fourth "groups . .r..ava: .been ... testaci.- · ·rr.he .-brushei:; ·of tne .in­
coming elevator are then re:st-irig upon· the ov:Srf'1ow termi~ls of group 
4 and -the (IC). bwsb: assembly. 1$ resnng··on .termine.l-,.7 .. 

45. !NQOMING .ELEVATO:R R.ETURNED .TO NOEW . .. " . 
. . . ". '. . . . . . ... . . . . . ~ . ' 

-- · i With the l IC) "swi toh on· terminal . ., • the .·( zc) :re.lay o:per~te~ -from 
"ground on the- {-Z) oorrmutator segment .. ove·r .. the (TA-fl) .lead anq. advances 

the·CtO} 'brush t<i> ter:minal"S• -With.the.'{IC):· switch .. on·terminal. 9, the 
" ( zc) re la~ iS released~ and ·ground from the t Ir.2} ,cam through brt;tsh l 

and terminal e of' the {IO) switch to battery through the (.R-2} mgnet, 
advances the {R-2) switch to positi.on s. In position 8, a circuit is 
closed from ground on cam ( F-2) over the· { TD-l) l~~~ .. :t;9, t}t.e-.povm i:na..g ... 

net in the final selector circuit, energizing the magnet and restoring 
the incoming elevator· to norma.1 .... When. the i:nc.oming .. ·e1evato1t,reaohes 
the bottom o~ the· frame, .a ·01rcui1;, is"o)osed. ':f:r;-om groµnd .through the 
(Y) co?ImJ.tato;r brush· and segment, .over the ·(TY .. l} lead; ·cam .to~~). to 

.. the· ( R-2} .magnet,, advancing the :sw1·toh to, position 9 •. "When t1'le·,(-R-2) 
·switch i~ passing· thro"Ugh .. position :.Si"'to"9, ·a oircui~ is, closed from 
·groum -through the· ooiatac ts ·of the .its~) ~k.ey; cam ts-i) , . bre~ -.c.QtJ.ta.ct 

··.•· "· " ..... . 
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pf.the {TR.A) relay, to the (I-A} selector magnet, which operates and 
.. t.e.l~~s.e.s; moving the :(I-Al switch to.the next terminal. With the 
. ·: (~~2r switch 'in position 99 a circuit i..S closed f'rom ground o:n the· 
· lL:-2r cam~: brush land terminal e of the (IC). switch to the lR-2) mag­
net, a,d.vancing tlie switch .to positiop. .10 {normal) •. Also in position 9 
a circuit is closed :from ground on the contact.$ of __ cam (G-2), te·rmi~.lal 
8 and brush 3 of the (IC) swi ten,• to th;e .(IC r S.electt?r nagnet ! ad.vane ... 

. ing the switch to terminal 9, where the circuit through 200-L l IC·) se­
. : .. · ieqtor ~et; is reestabUshed· ~hr<?-ugh te~minal 9 .and brush 3 of the 
.. '..(IC) ·swvitch~ stepping the switc:P. to terminal 12 or.norria1.· ·with the 
- · {~-2):switch in positron 10, a· .. <;:ircu.it is closed from.ground. thrO"J.gh 
. the contacts Of earn ( G-2)'.;t to. th.e { R~4) Inao.OU~t, providing additioMl 
.. meru1s ·for res.toi'ing ·the (R-4). swj.tch to._ normal. . 

46. · If' t;he.· terminal upon wh.icll the brush assembly of the (I-A)" switch 

47. 

· i~ests 'is wire.d for a test., the circui:t. runc.tio.ns as described. fo.r the 
· first terminal of -the (I-A} swi.tc~ until a.11 tfhe groups as determined 

by, the orosa· scheme 'for this t~~~i have be~n tested, v1hereupon the 
('I-A) magnet is again energized. moVing the .bzrush assembl~,. of the 
.svijtch to the next :terminal. When all "the :f'i:tial circui tS available to 

... th~ first :1.ncoinin..g elevator have been tested., ,the (R-.tA)· Si'llitch ad­
·vances from position 3 to position 4, ·in wpic*· position a second :1n­
coming ele~ator is tested to determine. whethef it is being used in 
reg\lla.r servfae. . ·· 

. ' . . . 
§ELECTIOlT OF SECQND INCOMING ELEV~OR 

: ·Assuming tha.t: the .second :i.ncQ.mill€? elevator mu.st be used :when the 
br'lish assembly of .the {!~Al switch rests on terminal 6, a circuit i-s 
closed from ground through the. contacts of t:O.e (P.N) and ( RN-1} relay, 
t:EC) ·key, brush· 6 and· terminal,~ ~ of ·the ( I-,A;) $\0.'i tch, cross conneo ... 
. tion Of ternlinaI strip:&,. con1i.~Ct~ ·of cam {B)', o.n (R-!A) to the ('R-IA) 
magnet, ad.vancing":the. switch, tq positio~ 4 ... As the switch enters po-

. si1;.ion. 3, ·tne· {PG) ·.relay .. opera~~s .~n a circui;t. from ground on oam 
{A-IA} through cain· ( S"'IA) to Q~tt~.ry. The· op~ration ·of the (PG} relay 

.· remc'>ves ground. from·.the.'(TK-l) i;l..ead; t~ere'by·;permittingo the·iritermedi­
. at, u~e of the associated. inco¢ing. elevator wnen neces·sary in regular 

'tra;tfic... ·In positi'on ,4, the s•cond. incoming elevator setector ·circuit 
is t.ested in the. same ma.nn~r ~~ID;ilar to the first incoming selector 

. circuit f.or a busy condition .. ~:x;-0ept .that ~~ad (TK-2)· is used instead 

. of ( TK-1) •. "When the ·1ncomi;ng .,J.,~a.tor:. circuit becomes ·i·dle,' the (R-1} 
· ~witch 8.d.vances to posi:ti•on 5,; .,Fr~rq t.lti,s point t.i+e test circuit fUnc­

·tions .. as ·desert.bed .. with· the (RtUl switch. iri,position 3. vtnen all the 
groups of the :final· lSelector o~rcui t available· to the seco~d incoming 
elevator have· been· tested, thef'.{Jt-lA). swi tqh B.a.va~ces to posi t:fon 6 
where it tests a ~hird incQmi?lg s~lector oircl.:!-it for :a busy· condition, 
using the (TK-3) lead. Assuming that the third elevator must riot be 
used when the (I-A) switch rests on terminal 10, a circuit is closed 
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·· f'r.om.g~~mnd through th"e. conta.c;t of the (RN) .and {RN-1) relays. {EC) 
key, brush 6' ·and terminal: 10 of the. (I..,A) switch~ cross connection Of 

.... ttfrini'nal 1;3trip·6·~ 'to 'the .. (R-l.A},Ir.agpet, adv·8,nc~ng the switch t.o posi­
:: .sit'l..cn' 6. · Tlie switch t·s advanced to· nosi.tfoit 7 and connected. wlth 

.:: ,th~ th1J.·d .i.nddming 'elevatbr in;-t_he. s~i"ne rm'.Q!le:r· as ;vas connected. to. 
· :. ''lflie r i}7st· inco!ning slevator·. " . · · · · · · 

; ·" r ~ • ' : ; i ' ..... 1 • .• l • . \. •, ' I : 

48·~ ·. , · : .. '. 'rr11e ·te"~t for t~10 ,fi~l ~~lee.to'.;?' ."_tZ::U?lks -i~. the groups -availabl~ to 
...... the .tb,ird·. incomitig :.elevator. proq~eds in the .~a~ manner :as described 

·· fP.r ·th~ f'irst inceming· el&va.t0r~; If ail t';i.~1:.seleotor circuits l;ave 
not beezl:tested'\r:ith'-the u$e·of.th:r;-e~ int;;;oming·~ievator·s;'four or 
'more ln'co'ming' elevato:rs must be u_seQ.,. thus 'neces.sitating' the ad.di tion 
of a cor.1.11ector for every one to .. ~hl'.ee: adui t1'onal inC'onii:ilg selecto.rs 
r.equ,ired. Assuming that the fourth:· ilicoming ele'Vafo'i· is requ·i"red when 

. 'th.e brlis.11 assembly of '.the.( r~Al .~witch rests on te.rminal 15, a circuit 
.. is. clos'ed £i:or.i gr6una: through.~t-he (P.N) and. "{rur-1) relays~ {EC.) key,."· 

. . bius.11. 6 :and ·terniinal 15 '.of .the., {:f...:A} swrtc:;h.·, cro·ss' connection of. ter-
.. · ritl!.tai ·5: o~er iead 4;· .c·ontacts ... Q.:f. qa.in tP) ·.~ cam Jc> on ( R~lA.) t.o· the 

: (.:f.-U) magnet,: advancing :the: sw.i tch .in wsitiqn e. · l'he tA) cam car-
: ::#es'·t:i~'s~itc:htop6sition.lP•.::.inp?sitici;n.io, the same·ground on 
·;ip.e_ (CON) ·relay throUoo-h·:the qontact~ of'. ca:ro (:~Lon (R-lA) ·to cam (B) 
.. on. \~.:1:sJ,:·a.a.vances· the. (R-:-lBJ .swit~h _to po.si~i'On 2~ ··In pgsition 2, 
· the fourth· selector· ·ei.r.cuit i~ t~~ted for" a 'bus~: condition ·over lead 

( TK-4) • From this point, the test cfrcuit fuhct'io.ns: as described for 
the first incoming elevator. 

4S1 .• ' .. If all the £ir..a.l circuits ha;e· .. ~c>t l:ie·e~i"'tested"by.the· time:'the 
~',. {':!:-~) sei'ect'qr :.~wit'Ch· com.ple~e;:'l on,.e ~-~v.o;Lutio:q, .a s.econd switch ( I-B) 
...... ·113"_.requ,ired.·· When··the:bru.sh·as~empJy o~ the (I":'"A) swit~h rests on 

· .... ::· ·.~etmiha}. 21~. a_circuit · is·,clos~d. from gr'?UJ?.d 011 ·_the. (RN.::1) relay 
.. : . ... : l:hr9¥gh. :mak~ ·.contact of the (RN:) re lay, tl).rQlJ.gh' the {EC) 1·key, brush 6 
... :.. .:.~: te?-mina1· 21 Of the '( r.-.p,;).·. sWitc~" to bat;t¢ry through• the winding 

.• .. '. q~ ~he. (TRr\) relay·, which, ope;r~tes ... The" ( TRA). relay operated, closes 
.. ~- ci~cl,l~t.)'rcim_·gi~o'ilrid:··.on. the ~e contact. or the relay -through ·the (N) 

•• •.· • 1 :t~e.~)1a-;i. 2nd brtish l· o:t'· 'the. ( r-B) -s~i;tch, terminal 21 and bro.sh l of 
. · . _t;ie .. (·1.:..AJ s'witeh·,- .. :tnake .o.onta:ct .9f ·the. ( TR4..). ::r;-¢1~y, ·break c·ontact and 

,··~ \vip.d;ing of the fl.'-B'} ;se·le.ct:or -~_t_,': ·t'o ·ba.tte_r~r, ~vin"g the brush as­
.: senibly ~:f' the··rr~s) switch .tQ.:.terminal i~ , F~om this point,. t.he auto­

matic test ·of th'e:. fillal i1ele.C~Q;t'· ;circuit' ,.associated with 'the- ( I-B) 
switch unit··iS. oompleted·in·;i;i..-~imi.lar-.manner'as described· for t'he first 
(il. swi'tcli ilnit. :·When.:'the .. br:u~~ies:of the,(I-B) SWitch rest· O?l ter-
mina.i· 2i~. and: there ~re .. more.·:finaJ. selector" circuits to be: tested, a 
·t1,iird. switch ( I-B),. {"no11 ·sh9wn) · l,-s required.~ This: 'Svil-tch is'rnoved off 

· · .· ... normal in exactly: the: same ~n~r as t}lf'# ll..:.B) $Yiftcn''v.ras step'.Ped to 
·terminal' l by us:ing a; relay. (TRA.:.l) (not .. shoWn);. · · 

• . • • .. • • • •'· ~ ! • • 

.. ; . . " .. _, 

::: , ... . · ... : 
. . . )' : ;~ 

•. '• :· .t. 
. ,, .... 
; .. :: 
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Aft~r -~ test has be.en ·rk4e 011 all, '-the. fil1al sel ooto.r circ~its, groul1d 
is COllll&Oted from the (EJ..:l) relay through ·th.e mak'e Contact Of .. tha (PJJ} 
rela.y,. contacts o'! the. (EC) key, brush 6 and· terminal 21 of the .last (I) 
s';:rit·ch unit .in.th~ equi;iment,.t'Q b,a.ttery through"the {EC) lamJ;>~·wnich 
lights •... :\1b.e-::9. ·only .Oll.e co;l:;.1ec'tor S"ili~ch is required in'· a.11 e~ipnent, this 
same g?O'l:Uld -!;i.dv&.1JCes tl1e · (B-1/\ l. s~vi.'t~h .to l10rmai through. tile· contc.ots of 
cam-· ~Ph ( c) .- a.1/,d (R-1.A) •. Whe1j. 1io~mal, ~he ( EQ) lam1> 11@.t's: through· thv· 
oontaots·of o~ (P) •. T)fis ~ig~Ja_l l9mi,,il~dicates that the end of a. 
complete. routi-lte te!3t has b~_~n:,re~O~!ed a~id if auoth~r :cycle is· not desired, 
the ·(R?O key is depressed, a.,ld the (5'1') key released. The operation of 
the (RN") key closes a. ground to the (Pl~ ... 1} rela.y which opera.tee a.nd locks. 
The release of the (ST) key ope11s tlle holding circuit for the (c01n and · 
(ST) relays, releasing them. The releese Of the {RN) key extL1guishes tho 
(.EC:)-:liaml? and releases th.e (Bl~) a.id (TRJ,) relays, but the (RN-l) rGley 
does not. release baL-ig° held.in a. .9ircuit from ·the (PC) key tr.rough brush 
4 a..'1.d termina+ 21 of ti1e ·r I-~\) switch and make cofitaot of "tl:Le relay. The 
relee.so of the t''.RA) relay. al so closes· a· circuit from grou11d 011 ·t:1e (PC) 
key, :brush4 an.~termii~l 21 (if ti1e fI-B) switch to· the (l""B) s.e.le.ctcr 
magnet, stepping th~· brush assembly ·a·f the ·switch .to the n.e:z;t or nonnal 
terminal. · 'rhe (RN} ·;key rele~s'ed, closes· ·a circui·t from. gz:ournt through 't11e 
break contact Of the key t &1.d ·make con.tact~ '.of .the ( :BN-1 ). "rel·ay, . termi1w.l 
21 a:c4 brus;h. l Qf the (I..;A) __ swit~h to the·(I":"A) selector maga.et, moving 
the ( l..;.A) switch to thE! normal terminal·. With· the (I-A) switch i~'l ·tho 
normei position, the holding circuit'of the (RN-1) relay is O.oenad,. re'!"' 
leasing the re.lay~ 'Thi.~ compiates"a single routine test of all- :t'i:~ 
selector circuits ~n· the ~l .mechai1ical 'exaha1'lge. 

.... ' ' In order to. enable'. the test -~ to make a. test U:pC>il a particular grou:9 
·of final .selector c~rcui ts or partl.cular fillE'.l circuit• a cl1srt is. })~o­
vided shqwing the ,groups for final trunks· available .to a brush- o~ an in­
~~ming frame, .al1d also it shown what keys to ·op'era.t-e .i11 oon:::.ec~ion with 
the (PC) key_to caus·a a.11 (l)" switch to -stel: i::o a termi,nal which permits 
tQ.e: ,test of a. .:.;>articU:i~r· group 0£ trunks. · .. ; . . . . . ' : . 

' .. 
·, .. As~ume ~t the. group to be tested is· reached by a.n inoomi~lg s.elector 

-a.ssoc.iated With ·.:the (I-B) switch alld also requires .the use cf ~ third 
con:.1ector. .?urthgr ·assume tm.t the cross con::ic.ctio11 scheme shown on the 
dre:wi11g a.pPlias to the ( I-B) switch a.s well as the ( r: ... At swi tc;h. ·If it is 
desired to .test. a 2 group of trilnks only appea.riiig -in the· 8th ·111c.omi11g 
frame, the follOWi.!lg keys rrr-.tst be depressed. I:.1 tM U~'lits row;·key 7; 

; ' 
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in the second row, the tens (T) key and the (TWB} key; in the group· 
number ( mn row. key 2; arid in overflow count ( oc) row' key l; aft er 

. wh~ch the (;pc j, and ·the (ST) keys are depressed;. With these keys de­
pressed, tha· brush assembly of the (I;B) switch steps to. termimi.l 18, 
causing an el.·e,V.a'tor on the eight incoming frame to test the f~_rst trimk 

·of group 2 in bank 3·.of the frame. This will necessitate the -qse ·of. 
connector 3 {not shO'QV11}., whiGh, however, ·is simHa1· to .. Qonnector 2 • 

. :For clearne·ss, the ( '1•....;5j lead Of the second connector wj.11 be ua·ed to. 
represent the (T-8}. leads of the ·third cor.nectar. A;t'ter. testing t.h~ · 

. 8th frame, the incomj.ng elevator returns to normal~ up~n stepping to 
· tha .overflow terminal. 

63. .U1COMING SELECTIQN: 

The operation of _the (ST} key closes a circuit cperat1ng t;he (ST)· 
relay. The {ST) relay operated, .closes a circuit :from ground o~ the 
(STG) lead to .the (TRA) relay through the. c~ntaeta .of. the (S'E) relay, 
(EC) key, {TWD) and (TEC) keys, make contact of th3 .(TWB}. key, over the 
(C0-1) lead, operating the (TRA) ,relay. The operation of t~'le (Tfu\) re­
lay closes a circuit ground through tenrJ.nal (.N) and b?ush l of the 
(I-B} swl tch, ever lead (BA .. l), contacts of the (TWB,. TWO and TV.'D) keys, 
(N} terminal and bru.Bh 1 ·Of the (I-A) switch, and break contact and.· 
winding of the (I-B) magnet, stepping the brush assem"!>ly of the (I-:e) 
switch to terminal 1. With the (1 •B} switch on terminal 1, ground on 
the (PC) key, through normal ccntacts of unit keys O ta 6 inelusi ve, over 
leads 1 to 7, through the 1 to 7 contacts and brush .1 of the. (I'!"B) 
switch, lead (BA-1} and contacts of ·che (TWB) ke<;, break contacts of the 
(TWO) and (TWD} keys 9 (N} terminal and brush l of the \I--A) sWi tch, to 
ba.ttery through the break contac·t and. winding Of the. 0~ .... B) magnet, mov•• 
ing the brush assembly of ·tr..e (I-B) switch to position a. The tens (T) 
key operated, closes a path to step by the unit terminal associated With 
the operated (U) key to step to· the tens termin.al associated with. the 
(U} key. With the (!.-.B} swit3h resting on 'terminal 8, ·the energizing 
ciret.lit of the (I-B) magnet is from ground cri 'the (PC) key 9 through the 
contacts of the (T) ke~, make contacts Of units key 7; over.lead 8, . 
bruJh l and terminal a of the (I-B) switch~ contacts of the (TWB, TWO, 
and TW:'1) keys, make contact of the (TBA) relay, break contact and winding 
of the {I-B) magnet, to battery moving the (I-B) switch to terminal 9, . 
Through terminals 9 to 17 inclusive, the (I~B) switch is connected over 
leads 9 to 17 inclusive, to gTOund through the associated ~nits keys, 
thereby stepping the brush assembly of the {I-B) switch to. terminal.18. 
When the {I-B) switch'steps to terminal 18 0 the energizing circuit 
for the (I-B) magnet is opened over lead 18 at the contacts of \lllits 
key 7, stopping the movement of the (I-B) switch. The removal of ground 
from terminal 18 of the (I-B) switch allows the (T) relay to operate f~om .............. 
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ground through the. co~tact ~f th~ (ST) ralay to battecy .throilgh the mag.:. 
net. The· (T.} relay operated; in tur11 op~rf es the (CONJ. relay. Since 

· c0nnector ·2 ·and t-he (.T•5) lea·ds. represe.~t , ·. o.n,ne.ot~:r 3· _in· 'tpe. {T-B) leads, 
the circuit operating the third connector y b·e traced over lead. 5 from 
terminal strip 6, cam (B-lB), to the (R-lB magnet. With the connector 

.··,in pc>sition.' 4, the incoming: selector· assigned f.or test .purpose .is· testeii 
'for' a busy aondi ti on •. ·When the Jnooming .selector circuit becomes idle" or 
if' idle• 'the connector switch moves t9 · po(!tion 6 in which. position the 
circuit is ·connected to· the incoming .el,:ev:ator:• · 

54• INQOONG BJ.tUSH ·@ GRQUP. SEgiCTIOi;· 

. ;.; 

55. 

·With the seCf.tence rotoh ·(R-2) in. pos~ti.on 2, the incomiiig i.s tested 
·ror busy and t.l1b ·~i.tch then advances .to position 4, in :the same manner a.s 
described under "Routine 'l'es~". In pos,ition 4. the incomi~ ~lava.tor 
is moved upward f'or,. incamint :~rush, selecting brush 3. · Upon x-eceipt of 
the fourth pulse tran.smi t.ted. by the "A" COl?JDUtator brush" a.rid s~grnent in 
'the inooriling, the (R-2) switch .adv~ces to position 5 and then. to position 
6 in the· same. manne:r as des-cril>~d under ''Routine Test"" The test circuit 

·waits in this.positio.n until the (PC) key is released. In position 6, the 
incoming elevator move~ upwa~d-for. gro~:p selection. Intenni~tent ground 
is connected over the (TB).lead;- throughthe ~ontacts·or cam (M-2)~ break 
·contact of (GN) 'key :3,·m.:lke c.ontact of. '(GN) key 2, break contact of 
dounting relay 2, wind1~ of. coun.ting relay- 2,. to battery on cam (R), 
operating the counting-, re).ay 2o V;.nen ground is removed from the (TB) 
lead, counting relay 2' operates and locJr..S. TJp9n receipt of the second 
pulse, counting relay 11 opera.~es .and locks tl.lrougb the make contact of 
counting relay' i ,, The ope,ra.ti on of counting relay·: 1 transfers' the puls­
ing circuit from th~ '(SO,: B9' and. FO') relays, to ·t:ne (0), (O~) and (O') 

· ·relays through· cam .. ,M...:.4') .·, .. The thi1'l· pulse i~. thr~u&"h the· make contact of 
counting relay l',: cam (~4);, brfID}t cont~ct. :~f .( O .l rel03:y,: Wind'ng o:f' 
counting· relay ·{O'). to battery ·on ·~!ml .(R'"'!2), operati-ng the (0) relay, 
When the circui~ · thr'lmgh. ,th:e (BJ. brush ·in t-he incoming elevator. is o:pened, 
the· (O') and {;l~) relays· operat;e: and lock, , The operation of the _(0') re-
lay ··advances the (R~2). swit.ch- to position ? • ' · · · 

SETTING INCOMING CONTROL SWITCH 

When the (R ... 2) switch enters position 3, the (Io·) ·switch is stepped 
accordingly to the (OC) key operated. A circuit then .i~ closed from 
ground through the contacts of cam (E-2), through the break contac·t of: . 
the (IC) seleicto-~ Inag?let, suc~ess.ful,+;v- .. Qpe~ating the selector magnet · 
until it is shunted by one of theieads·'to'arc 2''of the'(Ic,)· switch. 
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... :··~_\:· ·~:':·~ .. r(.; ~· .--::1 >;·:< \·.~·: 
• S· .. -... · . .'~~:J.·.~.-· ). • .. :.:._ -· . ... ; 

(·'!Having! opera.t.e'd (OC) key 1, the (IC) switoh steps until tenni11al 7 is 
reached. Ground through the make contact of the {OC) key l, over lead 1, 
tenninal 7 and brush 2 of' the (IQ) .switch,,. contac·ts of. ·CEl!Il {Oi,. ~hunts the 

.. ,! ·magnet-;· thereb1y'··prevei1tin:g ft~ ... o.Pera.tlon~ . wrien the. (R .... 2) s·witch· advances 
.. ·out of pos1ti.~ ·6t, _gr~und is .:r:e~cf~ed r.ro!Il .~o:tl'Lsides a·f th~ .. sifepping mag-

,:·· .:·.·.·net·~= .. · .. . ... .. 
• • '·; '. r ' ' • ( ; : ~ • ' ' • •· ' • "•:~ :, ' ' . ' • • o : , I " "' .'' • 

0 0 
.... I • : o' ' ..: 

56.•>= ·:· :·In:po~iHon· 7,·,.·th.e ~~!:it.·on;,·tp.e :p.~.~~i,cu.la:r:.gro~p of fb1{:1.l· trunks pro­
·· .. · ·: · ., ceeds·· i'ti' the s~e· ~~·~r a,s . :fi~~<?.r~ bed:· u;!l~e:ir "~oµth_ie ... T.es·t '~ • until' the 

-;: -.;· iif.rcYOfrl'ing eleva-t~r"is· stepp~d.' ~·o. ttia overflow. termi;a~S.··Gfound i~ then 
-:: ,,.,. r·cortne~:t~ .. over: the (TA): le"B.d·, brush" 4 and terminal, 7 of the {ICL Bwi tch 

contacts of cam (P) , .. to·: th~ ~-(ZC).;· relay which operates,·· Also in position 
7, a circuit 1 s closed from bat t.ery. ~n cam . J,R) 9_ t:tiroµg})., the 9o~tacts. of'. 
the 149-G interrupter, to ground· through"ttie·wlnding 'of' ·ihe key release 
magnet, releasing the (U),. (GN)., .and (OC) 1$:eys .• , ·The operiat.io-n of the 

• ! .. (ZC l · ttelay "aqvartces ~11e .! (IC) ~wi tohjo :termina.i'.'a: as -des~;ribed under 
.. · "paraglraph.43. -:~.,rom 'tlil.s :~i:t?-t o~ the .~noo~?l8, ~lava~OJi'., t.he JIC} .switch 

· :· :ahd: ·thEf.,~~:.:.;!·J ."6Wft~ a':~ .. r,~$t9reQ._. td _noni:ial. f#3. aj-so ~e~o,~i bed under 
·~ .: .~. par.atraph ··43 .- ' ~~en . t}?.e. ·~~ten; ('R.;2} pas.s_es; ~OUf;h .pqsi ti on ··8 tc. 9, a 
.-.' ... •efr'ou'1.t'•1's'6lo·sed·advS;ncing th.e.·(1-B) .s~tch·:t~ t~1'JJ.4n.al,. l,9o .. The .circuit 

·.: .: : ···:·1s :!re.sto;r::~cr·~o. nch"l~~~·~Y. ·ap~r~t~';t~ ,th.~ ~P,~l ~."a.ll~ .r.eleas1J;l8' the (15T) key., 
·: ... ~ 11.l:'hti--operation .<>:t' th,e ·'{RN)' key ope.rates the. JF~:"".:1J. r;,ela.y ... Tt.e release of 
· ~ · "the: :(S'f) key closes·. a circuit th~ough the . .oontac,ts: !lf cam, (;s.); to: the 
.. ·. '( R-lC). magnet (rt'<fr shoViinf: oi\. the third connep't.or'• "'1'hich.·advances .the S".'li t(}h 

"· ~o.'.p<>s~.t?-'on .·e; 'tit~.-·"(.At "c)am:. carrying' it ~· pps~~·iGn 10 ·.(;tionna.l·) • The oper-
tl'tl on of" the (R'N) · ~~1 COJ'l?leats . ground th.rough ... t~-~ ~ontacts of· cam.· (H) . 

· ·(R-2)·, (STJ"an~.·(RN) ke~f3~~nQnna.l co~tac~s <>f.~~~·f!J) keys, through all 
.the terrdnals on ·a.ro' l o'f the. (I-a). :switch adTanctng the. a.witch· to. tar-

... · minai. 21·~ :'?it~ t~e· ·.(I":"Bl .~Witch. on term~nal. ~-,.the· (RN)· key 1 s released., 
, ·a1osing· a ·01ratii t: froin gri?ulid. througll the bre~ ,·contact and winding of the 

· · .. key ·releas·e ~gri.~t ~ss9~iat~d,w~,th; .. ~_lie~ {1') .9.n~ (~) keys, operating the 
· · magnet and releasing. t.h~ ('T) .. and. (T:WS) .. keys. .Th:e .J;'elaa~e .of the ('l'WB) 
... key ope~s ~he hol41~:c.ir.o~l:i':~or th~·(~f:jr-~la.y.w~i~h. releases. The ra­

less''" ·of the ·(TR.A) '_relay".~6nnec;ts · groi;n~(l f;rQm .tl'la ~rea.k contact of' ·the 
.. ·(PC) 1~ey througJi ·bru~~{ 4 .a#d ·t_erlµinal .21 :o:r 'tbe .fI•B.) ,swi~oh to th& (I·B) 

'. - stepp:i:rlg magnet'; .. ad:-ianC.irig. ·in.a 'swl tch"to 110~1., ... The :rel~a.se Of the (RN) 
· ·· ··key ·releases 'the (RN)· ~nd '(RN_;l) ·relays, restOi~i.ng th~ t!~st circuit to 

normal. · · · · · 
; ·, 

i·.· 

57. BYsI TIME ALA.RM! . -~ ,; .. : ·. '. •;",' ·: ... ' ; • ' ," " .. '. .· . -~ ; ... \;' ~ 

' •• ' • ; • ' ' , ·~ ·,; ~, : • • • • •• ••• • ~. l • • • t . ~ • ' • 

When~ver the (ST) ·key ... ~~ opara.·~:':l~'· a .. c1r.eu~t i.s .closed· :r:rom ground 

; : .. ; 
... , .! .: .. • •. .! ; ·~ 

:: 
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through the contacts of the key and break contacts of the (TR} relay and 
the (:TA). key, .bmsh 4 Of· the ·{BY). switch to _the (BY} relay wh,ich oper-­

·ates and 100-lts .through its .mke contact. over .the sruro ciro:i.i t. The o_pera­
ti'.o."1 o:f the. {BY) relay connect.a groW!d through the :contacts Of the 152 

: .. · :interrilpter,- t'erminal 1 and b1'!3ak contact of the (Zl relay, winding of' 
the (W) relay, to battaxy .through the -450 ohm Winding of the (Z) relay, 
aperat1:Dg the :(W) n;l,lay. The (Z} relay does not reoai.ve ~nough current 
to ·oJ;arate under this condition. 'When the interzup.ter ooiµ;acts break, 
ground. is. removed from one side. of the 190 .ohm windill?; of the ( Z)- re­
lay which · OJXi ra. te s through its· two windings in se rie S' with t:ha winding 

sa. 

-cif ·the (W) relay. Upon the next make of the interrupter co]l.tacts, g?"ound 
is connected through the ·mak.a contact of the (Z) relay (a) t.o the tennina.ls 
on arc 3 Of the (BY} switch, and' winding of t·he (BY) selector nagnet, 
which o}?9rates; and {b) holding the {Z) relay operated, throagh its ~50 
obm v-li.nding, shunting the winding of tbe (W) re.lq,; vilich releases. VJhen 

" the intenupter contacts brea.k1 ground i.s removed from both, the {BY) 
.m:i.gmt .and the 450 ohm winding of the (Z.). relay, relea.s;lng th.a magnet, 
v.il.ich moves the brush. assembly of the switch to the ?Jext terrµinal, a.nd 
also releasing the (:Z} relay. \bn ·the intermpte r contacts make., the 
(.VJ) relay reOpe?"ate-s, starting tl:e ab·ove cycle amw. Should the selector 
be kept busy in regular traffic for.-a..tine sufficiently _long to prevent 
a test being completed upon a final selector. circu.i t, the (BY) swi toh 
advances to terminal 22. Vlith the brush assembly on terminal 22, ground 
through the n:ake contact of the (BY) relay, lights the (BY)., lamp. The 
S'l.rvitch remains in this position until the O-p3ration of the (TA) key re­
.lease t~ (BY) relay which close~ a circuit through its. brea.k contact 
thre~h arc l ot' t~ swit~, to battery t11rough th,e break contact and 
Winding of tba (BY) magnet, stepping tm brush assembly Of th9 S'.-ii, toh 
to nomal. With the switch norml, the {BY) relay reoperates and starts 
a. new tin:e l'r.easure. -\"!ten a.· selector circu.i t be cones· idle in sufficient 
t.in:e to allow the .test upon a final Eelector circuit to be completed, 
the operation ot' the (TR) re~ay in conjunction wi til the rou.tine test, re­
leases t:m ·(BY) relay. The .release of the (BY) relay connects ground to 
the termi~ls ·on ara. 1, stepping the brush assembly of the switch to nonnal. 
So long as the (TR) i:elau _is held C?:iierated. by the test circuit, the {BY) 
relay .does not. reoperate •.. \~en. tle i~cqming elevator is advanced to test 
th~ next.trunk tl'le .circuit of the (BY) relay reo:perates, starting a new 
time imasur~ feature. · · · · 

T:RU§: BUSY ALARM .. 

Should trouble occU.r in the final selector circuit of the tost circuit 
before the (R-4) switch is rnoYed out of position 2, a. circuit is '.}losed 
t.lJ.roiJgh the (TA) key and (TBL-1) relay, tenninal a11d brush 4 of the (TB:J) 
S'·'litoh to battery through the (TBL) relay which operates. The (TBL) relay 
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59. 
. ". : .i :: :.,. 

' ........ . 
.. ·: .. : .' ':' '• . 

:gN:J:>' 011' CYCLE (EC') • .. · :::. : . :, . .. .. . . . " .. : ' : .. ; 
• . : ~ • • ' ' • • ' ; I.' 

Wheri ·one cycle of rout~~e "~~~t: ~as. ~e~~ . .d~rtip).e'.t"ecf 'up~:ri all'.t~·~: .:final 
selector ci r:CU:i ts, tlie ~: (P'.:iC} lazw ~i.f#.l~s a~ ~z;~vi(?.Q.Sly qes~ri bed Un.der 
paragraph so.· .;At this time,· a,ll :th~ s~que.nc~ · swit~e·a _are no·nnal, and 
t.J:ie brush assemblies of: each:s\"{it<::l?..+~re re~~ing on ~h·~·tennina.l 21 of 
~ach unit, avmiting 'the :ope:r;a~i:on of the. (.BNJ .. k6y. The ('?RA, ·COM and 

·RN) :!:."slays·~re dperated·and.·the·(ST) :l;teys·d~presf!ed···.It it ·1s desired 
·1,.0 ~tar~ another cycle ·of I"out~ne te_s1;, .. the '(EC) key is. operated. !Lbe 
ope.ration of' the ·(EC) key .extingu$ shes t;he .(EC). la.'l'lp and: releases the 
(TR.A). relay.,· . The- release o.f ~lie (TRA) .relay ci.oses a cirou'it "from 
ground.· on the· (PC:) key· throu:gn, 'b-rush. l and tenn~nal ~·21 :.o"l the (I-B) 
si.vitch to the (I-:S) magnet, -which operates and moves the brush· assembly 
of the switch to nonnal. The circuit for restoring ·the (I-Al switch is 
from ground through the make contact of the (RN) and (~1.-~) r~lays, 

. contact of the (EC) key, tenninal 21 and brush l of the· (I-A).switch to. 
· b~ttecy· through tht;,·brel:Lk· .C.O;ntac;t: ~d windin,g of the (I-A} magnet. From 
this point, anothe:r a.utoma:t·iq· te·st of .'all the ·nnal seie~tors proceeds 
.a.s· descr'.i.bed under ":Routine Test''. · . .. · · · .. '.. ·- ·.'. 

·-

·--

- __ ..--: TCI Library  www.telephonecollectors.info 



.. 

" .. 

. ~ . : ..... . ~ .' . 
•; . . . . . . . . . . ~· •, .~ . . ~ 

( 29 Pages} Page #27 •. 
Issue l - BT-52003-01· 
July 16, 1923. (*} · 

· .60 ... COMTROL.ADV.ANO:'.:.-:(CA) RE!.· 
~· : . ~ 

If· trouble develops. in, ei th.er. the ~test .circ12i t itself. o~ in the· final 
· ···· selector circuit und.er t.est•, the .t~me ~lazm functi.ons as .described tmder 

0T~able Time Measure :Ala.rm". If .. th~ (TA l )tey is operated., and the· test 
circult does not continue .t.o functton., the ·{CA) key is Qpe'rated. ·· ·T.lie 
'opera.ting_ of-the (CA) -keY closes a .circuit through cam (D-41~ ad-i.ancing 

·· the· (R-4) S\vi tch to. posi.tion 16 •. !the cir.cui t remains in p0si:t.ion 1.6, as 
·. long·as the :{CA)· key ::is operated. '.llhe final circuit .d~ring thi~ in~~rval 

·i.s.h-e.ld busy from._ground O~-cam (E-2J.,.contact of the.(TFl relai, ('l'KR} 
·and (NT) relays, c~ (DJ to .-tpe_ (TS)_ lead. ·_A;f1;.er the :re.lea:se of the (CA) 
lteY,, the circu~t. either advall/ces the :inc.oming e.l~vat_or to the nezt. final 
in the group or repeats the ~est upon the troublesome final if the (REP) 
key is opera.tad •. If the .(REP) key is ~ot operated, the (R ... 3) switch ad-:-. 
va.nces tl':lrough the restore c~ntacts of .the (CA) l:tey. to gro.und on Can) (]!4). 
F·rom this po_int, the .(R-4) stjitch is resto.red.to ·normal ·a$.descri'b.ed under 
par~g?"a.ph 30. . · · · · · · 

i: 

.. I '•· '. •• : •• : 

When it.is desired to :re!eat. the te~,t.upon·a..certa.in final selec~or cir­
cuit, the (REP) key is.opera eci~ The.operation oft.his key .. closes a circuit 
opera.ting the (ReP) relay, w ich locks through its.make contact to ground on 
ca:n (F-4} if the (RIDP) key i$ momentarily operated.to make a single rep~at 
test, or through the contact$ of cam (D-3) if the (MT)·'key is <>perated~· ·•l'he 
operation of ~e. (REP) relay .closes a circui_t from g:round on ,.<~am (E-4) 

· through the. conta¢~s of the. (CA) and. (M~ J .. keiys·, (REP). reiay to the (RS~ J 
·register which. operates• ~e ope;ra~ion of. the: (RS~) regis,ter connects 

. ground through its·make aontacts to c~ (Bo:-4J to th~ (ll-:4} magnet, ~vancing 
·· the. switch to positiqn 17· -Ground on the {ST) ·key advancEis to Pe>sition l· 
· .• .-, :The (BOF) relay does riot op~rate as· described ·1;1~d~r ·,iRoutine Test"~· with 

· the switch in position l~, du~-: t() ~he _.oper~tin~_.circu.1 t of the (CT J, register 
being opened at. the contacts- of .. the (B::g? J. ~Y~. II!-. position l, the· second 

. . test upon final .selector: proc~eds 1n exactly the. :sam~ manner as,_ the first 
te.st upon the circuit •. ~js test ~s.;repe~teQ..until the release of.the 
(RRP.) lreY wh-t~h releases the (REf:l r~lley'.,. a.i~owin~· the. ?peration o~ the 

. (CT) re~.ster at the:·conclue~on·of th.e ~~st •. !F~ this J?Oil_lt;,, the circuit 
· · :fu:nc:tJons · a;nd ·steps. ~he., incQming. el,evato~. tc. the .. next set of final'. selector 

t.enninal~· . · · · ·· · ·· · · · · · 

62. AuTcMATIC p~ss ... BY,_(APB)-.gY. 
·'· 

Wheneve,r a ~inal busy .selecto:r· is enqountere(l, the· (BF} lamp i@its 
. from· giround. Oll· the (.T$) l.ea~· 'l'he. opera~ion. of t':he . (1.P:Sl key cau es the 
automatic test circuit t6 pass by ail busy tehninalS and to stop he in­
coming elevator on the first idle incoming selector terminals. e opera­
tion of the key removes the short circuit from the winding of the (PB} re­
lay, allowing it to operate in series with the 800 ohm ·winding of the (TF) 
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odd ter~jnal. From this point, the circuit fUnctions as described under 
para.graph 43, advancing the incoming elevator to the first terminal of 
the next group. When the overflow terminal happens to be the la.st in 
the series of E,ToUps to be tested, the incoming elevator is returned to 
norll61 in the same rranner as described under para.graph 45. The test then 
proceeds on another incoming elevator which is used to continue the auto­
ma.tie test. 

m §TW- T!JJ ATrrOMl\,TIC TEST 

The release of the (ST) key and operation of the (RN) key restores all 
apparatus to normal. 
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