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For -- Automatic Routine Test of Final Selectors -- Automatic Routine 
Selector Test Frame -- Power Driven Machine Switching System. 

Under Detailed Description add the folloYring to paragraph 
60. 

In figure 2 are shm1n tno alarm circuits, one a busy time 
alarm and the other a trouble time alarm. The busy time alarm is ar­
ranged to cover the movement of the test circuit from the time of 
pressing the start key until the finql selector to be tested has been 
found free and seized by the test circuit. The tr ruble time alarm 
is arranged to cover each single test from the time the final selector 
is seized until the R-4 switch G.dvances beyohd position 18. 111.11 ,·,iring 
is used \"then the time period for a single test is to be as short as 
possible and 11B11 w1r1ng is used when it is desired to have the time 
period of longer duration. 

Under C,ircuit Requirements change the designation for the 
B36 relay from (10) to (TL) and for the E428 relay from (Z) to (ZC). 

Under the E528 relay add the designation (TR) and under 
the E596 relay add the designations (TA), (TBL) and (BY). 

Add the requiramcnts for the El530 relay (VT) rJld (TBL-1) the 
requirements of ·which are as follows:--

CIRCUIT REQUIP.El:Il~TS 

THE READJUST REQUIREMENTS SHO."TN BELO\."l ;,RE FOR Mt.rnTENJJ'lCE USE ONLY 

El530 
( TBL-1) 
(VT)-

OPERATE 

Readj ... 010 amp. 
Test .016 amp. 

WON-OPERATE 

Readj •• 0066 amp. 
Test .0062 amp. 

R.8LEJ.SE 
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ior Autom~tic Routine Test of Final Salectors - Automatic Routine Selector Test 
Frame - Full M.ech3.nical Po\\"0r Dri 11en· System. 

In paragraph 51, the second aentence 3h3ll be replaced by the followtne: 

• ., •11When the brush a.,serr:bly of the 1-A sv.,.jtch resta upon terminal ,:;n, tr.ie 
4.CA relay opel'ates througi1 its primary w1nciing~ The .AOA relay'or,erated: (al 
locks up under control of the CON relay, .:ind (-0) operates ·the TRA re1ay. 11 

.. --.-, 

The circuit requlre:r.ents for t'he E5'/3 and 'E652 relay shall be omitted, 
a•1d. the circuit req111rements fer?' tne El530, El2:30 a:1.d E703 relays shall be added., 

E703 
(A.CA) 
Inner 
VldCa 

OPER~.:I1E 

Test requir-eme,1t of 
of. outer win1.ing. • • 
nead,j. .o 16 amp. 
Test .020 amp. 

CIRCUI~ REQUIRE. !ENTS 

TE11T AN CE U3E ON LY 

NON-OFER ,qTE, . 

inner winding is proportion:ll to test requirerr.ent 

Re adj. 
Test 

0002 amp. 
u oo 1 amr.,. 

Outer'Wdg~Readj'. • .010· ::iro1J, 

El2ZO· 
(CON) 

El:520 
(VT} 

207-A. 
(STP) 

Test .0.23 .::im.;:;. 

Readj. .016 3.,1p • -~e,aij. ,. ·eo09 3mp. 
Test .019 amp, Test e0085 !ll1JP• 

Rtl::idj. .010 31ll[Je. 3eadJ. .0066 3mp. 
Te t ,016 amp, Test .0062 amp. 

Tr.e circi:.it requirerre~ts for the following relays have been changed 
3<• sho·.~m:-

MECH AN IC AL Rl-~ (1JIR.Ehl:ENTS 

(a) Unope!'ated air gap; sh3ll he .013 11 _! .001 11• 

(b) Cont3ct separ3.tion 3hall bt: minimum .004''• maxin.~rn ~005", 

·sIECTRIC /\.L REQUIRF~lffilrT:> \ 

Speci31 reg·i!'eu.ents to .insure fast or,er:itlon.,_ 
Re3.dj. , 0105 31Dp. Rea j. .0095 amr1. 
'l1est .Oll amp. Test .009 '.:ll'Dt1• 

d ___ ... 
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208-B {al 
Prltne (bl 
counting ( c· ·) 
re iayti 
(l' to 9'}· 

• !•·· 

A!'m!l 'ture gap·-· .,015" + • 002" •· 
Cont 3C t g:1p - min. - • O'J411' .ri.az~ . 007 It. 

'.]:'ne .re~ r3.ctile spring tension·· shall be adj11st~d by bending the 
stat iona:-~ lu_g on the re lay fr3.rr.e- ·ahd n.Q1 £X_ be:'lding the luG 
on t~e a:-mature. In ms:cln.5 this adji.lstment, t'h,3 st.:itiona.ry lt1g 
shal 1 not be be:µ t to sn sngle greater than 45 degree from the 
vert1 c3.l.· 

EIECTR IO AL RE'lU_I?EMENTS 

OP-~RATE 

SrJecial requiremen~.s to insure fast or1eration. 

208-0 
- {BO' and 
ld)') 

Read.j. .015 2!np. ••• Reactj. .014 amp. 
Test .·016 3.lnr.i. Test .013 amr,. 

MECH l\NIC 1U, REO.UDLtT. LT'.3 

(:.i) Armato re· .gap .,01~11 .! .002 11 

(bl Cont3Ct @;3p - minu a004", ~3X:o ~007•i~ 
(cl The retractile spring tension shall be a1justed by bending the 

st.'.ltionary lug on t:"le rehy fr3rr.e and !:.Q_~ ER beniin • the lng on 
the .:1.rrn:ature. In m3klng this .:1.djustmant, the st3tion.:1ry lug 
sn.11 l not be bent to an ~gle gre:1ter th311 45 degrees from trae 
vertical, 

ELB CTR IC AL REQ.UIJ~?.fr.:N'11i3 

srJecisl re qui rerr.ents to 
ThrcL~gh re hy whl'iing. 
Re adj., .o 12 •• wp. 
Tb:-ough r,ar..1ile l oom-­
binat ion 
Re 3.dj. 
Test 

.024 • amp. 
• 025 1.ir.p. 

insure f3st operation, 
Through. re 13.y ~•,inding. 
Re:1dj. .on .3r1p. 
Through r,ar:illol com­
binat iona 
Re3.cljo ,022 31i'rp, 
!rest .021 amp • 

MECH 'i.'N!IJAL REQUIREMD1JT!'3 

208-G {:i l • Arm3tu re, g:ip .015" !_ .002 11• 

counting (bl 
!'I? l 3Y Si ( C ) 

(l to 9 and 
JO) 

Contsot g3p - mino ·e004!1 , m:ix •• 007 ·•• 
The re~r3:ctiie sp!':!.n.g tension· snall be a.I.justed b;J bending the 
the st3.tio.iary lug on tne reby fr:ime and not by bf-nding tne lug 
on tne arrn~ture. In m:iking t:'1is sdjustment, the st:ition3.ry lug 
sh.:111 11.0.t be bent to an :mele grsater tri~m 45 degrees from the 

'vertical. 
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208-G 
( Cont 1d I 

E547 
(TI) 
Outer Wd.g. 
(400 ohms) 

OPERATE NO!'T-OPER ATE 

Special requirements to insure fast operation. 
Readj. .015 ar-p. Re2.dj. ~011 9npo 
Test .015 .arnp. '.!:·est .. 013 amp. 

Special requirements to insure fs.st o_r,':lration. 
Readj, .048 amp. R'9:a.,lju oO~,. 2mp. 
Test .051 amp. Test 003'/ .amp. 

Inner Wdg. Test 
(~JO ohms) 

.016 amp. 

'!;;1192 
(R:3-1) 

oi: ,ar Wdg., 
([00 O!J!PS} 

:i:nr.er Wdg,, 
(C~o ohms I 

F,J 94 
(Ti) 
I~:!18!' Wdg. 
( lOOO ohm:1) 

Spec1.'.ll requil•err.ents to insut"e rn3rg1nal condition::>. 
~esdj, .,C51 amp. Readj, ,046 smpo 
Test ,068 .amp. Test ,043 3IDp, 

Through p:irallel 
c,Jmb1nat ~.cm., 
Test .045 !l!Dfl• 

Sp9C1.91 reqn;_r 0 "1Jents to inavre f:?st ope1•2t: lon. 
Re.adj, .024 .smp. 1.., '3.1. ~ ~ .o 1 ':, a·ri;1, 
Teat 0026 amp. 'I.1e:Jt .. :.>) 5 .'.:..."'l]?, 

outer Vttl.g. Test 
(8CO ohms} 

,027 al1ll_). 

:E.1TG. --WL!~-:m. 
1'.!.-22-22. 
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For .Automa.t1o Routine Teist,-of Fin3.l. Selectors· - Automatic Routine Selector· Test 
Fra'll6 - Full Mechanical Po~~r Driven System. 

GENER AL DESCRIPTION 

• 1. This circuit is· designed to 'test· 3:.;t;:>ri:i.t-ically ·the f-inal sole::!tor cir­
cuits in'·a full rrechan1c.ill office.,.. The test of t•he fin3.l ~elector circuit. con­
sists in making a p·articul3.r selection in tha final multiple, thereby using all 
the appa"r•atus incorporated 'in the -Seleotot" c.lrc.uit and of returning the final 
selector :md sequence switch to normal upon a Sl.l':\aessful conclusion of the test. 
Since the test will not p?'ocsed in ca.so of t-r::ubJ.e in the teat circuit itself or 

, 111 the final selector cil'cui t under te ~ t~ the successful test of !1 final circuit 
1s used as·an o.K. signal to advance the ta.st to tbe next final selector circuit 
This circuit m.'.lll;es ·use of e-it~e-l" local or intet'-office incoming ae1ectors~ the . 
elevators of ~nich 3re·contro1led by the test circuit io obtain access to the 
variou~ final circuits·to·_·bo tested. Wne,n ·not being used for test purposes, the 
local inco:r:nln,g seiectors .are used in ?'egular traffic. Ho,,-ever 9 pnly p3.rticular 
circu_its are used 'for testing purposes in the case t>f inter-office se~ectors. 
Wnen used for test purposes, tne incoming selector: sequence switches do not move 
out of fJOSition l, the elevators only being used. The movomant of _th.e elevato·r 
is controlled by the teE:t circuit causing it to test the proper group of fin<?l 
circuits. Tr.a circuit; is arranged to test only adjacent gl•oup~_of final selec­
tor circl,)its in 311 incoming b.'.ll'lk. From one to fou?' groups of final zelectors on 
the ss.me bank may b~"t•es·;;ed-' e'aoh time' the incoming· elevator. -1s set UP·• Vlnen 
non-edja.cent groups of· f11fal seleotor circul ts a~ to be tested, the incoming 
selector has to ·be s9nt up as m:my 'times as there are sets. of gr;:>ups to ··be. 
testedo The cross c::mnection of the I switch together with the asGocta.ted term1-
n9.l strips, determj_ne the number of t1rnes an elevatoi" must be sent up to com­
plete the_ test of a.11 groups in 3 frsme. 

2. The oper·rltion or· two keys causes the <'1rcu1t •to automatically test a:1 
finsl selector ~i.rctiit·s, even if they are not !1.rPmiged ,.n adjacent; groups. The 
p2r.ticula1° test tbat is mz.de is dependent upon ·ttie•po·sition of.-a·sequon.:::~ switch 
1n .the test -cil.'cuit. The· test ·c1rcu1t pt·ocaeds 'fI'cm fl"ane to fr.au:e as· may be re­
quired. The, c~rcuit ts_ a.rr:1n15ed to pe1•:rnit an elevato-r to :pass over intel;'llledi.atie 
overflow term"in.::ils and. only be ·returned to n6rmal when the final cver£1ow term~.­
nals of a ser:les • of groups h:ive been l'e'.lch-:=clo • Shoul.d. the test ciroui t find the 
p~:'tieular incomiriB e~sv:1tor, which· it ·is to m1e, busy, it wHl w,.it until the 
elsvator is restore- to normal befot·e proceed.:lng with the testc In the case of 
a busy final selector circuit 9 the test ci~nui: hQ)ds u~ the test .for a reason-

., abl.e length of time, .un~il the "'elector :ls restored to normal Should either of 
t·ne selector circuits not be 1·es·t·o1•ed· to no.tmal -within a re;isonaole h:m.gtb of 
time a lamp iights a~·:l 1.'1 ·ab.rm bell rines~ Ti•:~1<:13 alarms m:ny alsa, •be .oper~.ted 
in case of trouble arisin~ in·either the test cJrcuit or the f~nal sale~~Jr. The 
alarm operates also in c:ise insufficient tirr.e i~ left :ifter the busy final selec­
tor has been disch:11•ged to complete the rou"tine: testft The ci~cu5.t is _r,rovided 
-with registers which count the actual number of single t~·1ts ma-ie "19 ·.vell 3:3 the 
~umber of multi~le te3ts msne. 
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3. 1rhe circuit is provided with specfal key-'s, t•1hi·ch wheh .oper~ted cause 
the circuit to make an automatic tesL of a .r.1articul3.r group or groups of fin:il 
selectors, that is, any group or !'.:Or5.es of group<> of final 3elector cdrcuits 
in any fr:mie may be _chos1;an as we 11. • 

. ~! ! '. . . • 

., 

' . 
·4_-·:. _The oper:at_ion of this key-" and the TRA. key, st-.<1rts the automatic final 

t~~.t which qontim~es until _'all i'foal cfrciu"its h.'.lve -been- -tested. If other keys 
are _ope rated., t:ie op8!"ation cf tb:l.s 1i::eir • st::i.rcs the special te.st- as date.rmined 
~;'.}~, tpg ~eys operated. TJ1e-re lcasiJ --of t~e :J.--:ey at 3llY tirre wi 11 it-or, the test. 

Tr3nsfer Key (TF-d.l ,· 

,. • q. The transfer key· is .l two way type keye When,noi'!Dal the -terminals of 
line .99 in ~he final 'fran'.e. are c6nner:1'ted thrll :to th~ inte1·.~epting operator' l3 
pos.i.~ ion. $hou ld :i c.3.'lling ·subsc-:-i h!'~r· • ~.nt,=in r.· :-:..,::2 ..1~, _-,Y!' ace id.enq3il;y .re:ich . t,he 
te.rinfoal s of l lne 99 • tbe •c:i1 l Wi 1 ~ be: rc.uted tc ·-tlie .. in te-rcept.ing. o_perator •. When • 
the key 1s ope r3.ted 'iri one direction, the· t..;rr.-ih.,_'.ll.s·.of. line 99. :i!'e co:1:iscted ~o .:i 

_ j:1ck·box of ·t'!'le· fin::il fr:mie • for manual testtug-.- .. V,'l10n • tre key 1s cpe~.ate·d in_ th~ . 
O[i_poaite diroctfon the tetmin~fs- of 1:~ne· 99 3.l'C'"com. 1.f'c'Led back_.in~o the test 
Circuit for 3UtOm:ItiC testing.··.· · .',; . . 

Return to' normal ·key' (RN). 
• : •, " I 1' ., • , 1• • , 

., I'. • . ' .. ... . ·: ... 

"'. 

•,' ·: i,: • :: 

611 ~.te oper:it'i'on· ot· th1o key' c3:use:s the ·incoming selector ~wltciies (l~A, 
1-B," et·c.f io' re'tu1>ti to norm:11', bu:'t: 1t., i-"::l. 11'ot ·e.ffe.ot1ve unless the ST key p3;3 .•. • 
b&fal reetox::id to normal :iud tbe test adv~"lte.d· ·to· a..,point .-v:here t,~ circuit, under 
te.~.~ v:il l not be left u11g1.urdeda • • • • ' '· • ·- • •• 

~- ; • • ' ..... • •.. --:• .... : • . • t .. •• ... : • • • '.· • ...... • •• :" , ... : ':, .. 

. ~ :Con~-rol • a~vatfcE: ~ey ·(eAJ;.. ·, .• • ' , 
I,' • 

_ 7. This ·:1ce·y' 113 ·operated whert "erther t'he test ci rcu.i t fa'il ~ to. _cornple·te a 
cycie d.!ie'.to _a fault:fo,'i'tself', or in: the ·eircntt. un er test~. The .. or..erstion. 
of the key _adv:mces the"contfrol'-ci•:;·,!,rH 9• but t.J,e \C1r.c.1i.t µoes nq-~ res rt.a the 
test .until ·_the ke:r 1s· restored to n!H'mal;.· Vlhe.n,,,the·.!w~, is re::::toi•ed., the cir­
cui e··.wtll !':1~~~n·ce .. ~o· the· ne}tt: test ''.~f- t: 0 i.l'epA-at •• ey, ~ :1 l')')t ppa~Rted. .The key , 
shouli ]fot be ~estO!'e1 wl1en1··3- fina.1 c:litGui-t ··"is. t~ r .. 1 m.:t•.l.8 t.1H;r unt.il the firial 
ba3 a.ctuall~ be~n r.o:ide busy·.·' Irt tbe C3;"$6 l')f' :J. rerie.'.J,1, \;P.St this .key sl:lould not 
be -restored' until t~e ·-'fiha'l-" cireu·a un.der ,CflS't b:is .beOµ reatcre-l. t'o n~rma.l. 

... . .. ··•. . ' . . 

Rep_e3_t k~y {REP)~'· •• 
• , ••. i :· • 

. 8. The_· o'perat.ion:'~r: the .. repeat key·' causes the, te9t-. c1rcui t to rer,e.3.t on the 
.,..f.in.'.ll ch:'oui"tunrlert:es--t:unt·fl•-the'ksy-!a Hrle,a:c1. .. A.a-ingle ?"epe:i:t t~st is • 
"'made by ~orrient''ar1ii dpe rat'iug ·'the- 1'!ey., 

, • ,r 

Automat 1c i:,asa-by kr;;y (APB). 
.... 

9. Tbe oper!3.tio:u of tl-ii..'3 :-:.vy c1u~e3 t·-.,:1 .. E:~t c.:rc:-15t t.::, a\;tc,r::_.tL!·,llly .:i:;3 

311 terminals that are busy. 
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lO., Tr.e operatio:;-i, of tMs key,step:J t~e •1npomin.g elevator fron: 3 buoy 
fina). termin.':1.1 to the nGxt termi.n.11 which rn3y or may· not be busy. • The test 
does not procce1. qntil ,the key is re ... tored to nor:n~l, • 

End of cycie key (EC) 

11. The ope:oation of tM.s key at the end of one completed cycle causes 
I the test cir·cui t to zta?•t :mother cycle of tests. 

Particula::- c:ircuit k:ey (FCla 

' 12 •. Th9 operation of this key 1n .c.Jmb1n:;;t_:lcn wl.th other keys enurner3.ted 
below, c3uses the .ar.:,pal"atus to ru;.i.lre . .'l test ur<m a par1)'1ular grour, 01• g·roups 
of final circuits. The a_ctual tes~ does l').Ot pro::eed until the relea:::s of the 
key. 

13. ·:rn::i o,r,erat_1.on of this lcey _cau·ae~ s_eve:h diff"'.lren.t tests -t.o bEi made on 
ea.ch fins cir::.uit. wnon nom~l~ only_ one test is made on each fin~l circ~ic. 
The or!e test which i~ ma "a: depends upon the posit.i::m of a. sequence 91"/i .. ch 'i:!:t 

the te.~t C:rcuito This i?~".'itciJ .is _set.manu:il+Y to· th':3 r,o::iit!on of t'oe de ired 
ta st wh~m the MT key i D nCi'mal., • 

143 For testing a p2rti6ular gro~p or grbups of final circuit this cir­
cu:it !s provid~d wiCh upits keys {O. to 9 inclusive: I A tens (T) k•~Y, whir.!1 
.:id.ds um to the p3.rticu:ar U k~y. depr'e ss13c;. £ one or more t\\<Jnty ('r:v:A,1tW~ ~-T"dC l 
.ke~rs, e~ch of .which cc.11t1'ols·a p:1rtic,1l~r ;ncor.1ing elec:;iva switch; group 
mmihet• (mn k0ys to t"o 3 ir..cluS!).v.e) to r;h.•fve t.he incomjng elevator to the par­
t.icul~r gr-·oup to be tested.: e.nd. o-v3relow cotin.t ( OC I keys (O to 3 inclusive I 
which d,31-:ermine the ~.mn~e?' of overflc terminals to be _passed befcre the 
se·1e.ator is re~to1•ed -_to. n_orTIJ31_ . 

15~, A<1 mentioned. under _P~.r-·_grs_ph 1_3, • the typa of test m'.ide on tbe f1na1 
selector depeu~.s ur;o'!'l the r,o;jsl tlc':1 .c-r: ,;be R""3 seq;;:ence switch in the test cir_-:­
cu1 t •. The fellowing ~able sl~o,:s the po5i t1on of this seqt~once cwHch for 2.r.y 
pa!'ticulsr type o·f test t;ogethe~ Y:ith the 11umb:3r 1.."'ld tr.e fin.11 fra."'T.e to which 
the final s~lector i~ driven~ 

,. 
Position of R-3 
S;:quonca Switch 

1 
3, 
5 

'l 

9 

Ntn,:bs·I" ·"to v:h1 c'h 
Fin3.l 1s Directed 

99 
99 

- 99 

97 

Con,ii t 1 ons 1mpo sed 
on line. 

Indiv~duYl line idle 
ti II '!:)Us:{ 

P.B~X. Line Jdle (first of 
gro..:p} 

E::int ~.dle PBX ine ~J,,,.,t 
of B7.''>'lP l 

Hunt busy PBX 11 {las!. 
of g~l'lt'tJ) 
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posit ion of R-3 
Sequence s,..,,i tch 

13 

O.,:,TAIIBD DESC:g IPTIOW 

Routine Te st. 

Number to which 
Final L, Dit'ected 

97 

99· 

Conditions impose 
on .u~•n_e., 

-liunt,J.d:11:l _.]?BX_ lir;i.(:). .. (int~r-
.. ;mediate) 

11.No teot ... fe3.ture 11 ·te~t.· 

15. .An 3utom.a.tic test is sts.rted upon, _all final selector circu·i ts v,ith 'ttJ:e 
op~pation of the ST and TRA rel3y. Tl'.:e ST'"lcey or,er.,:i"t'ed, closes a .cir,cuit fr-om 
grci\1:n<f throu·gh the ':contac:rt.s of the ke;y, ur,psr contacts of C3l'Il o on connector l, 
s.nd '.rlr,P.e''r' cont'3.'ct.s of 311 0 C.'.lT!l$ of the.. other connector-a (if all .. con;-~ectors are 
normdl j •:to·~b·.:att,ery through ttl6 winding Of the ST' relay which oper:i.te..i,. ,·Tne ST. 
rel:iy oper:aterl, hold to ground over the sa;-i;e olrcuit and closes:·~ circuit from 
ground through the make contact of the TRA key 0 m3.ke co~t3ct o~ the ST rel~y, 
b:•eak eont1ot of the EC key 9 nor.nal contJ.cts of the "TW" keys, 'N tsrminal and 
b};'ush l of the 1-.Al sw:ltC',h, brealt cont.act of the TR.A .'rel.:1y,,to -b?,t.te-ry through 
t iE3 b1~eak cozitaot- 3nd· winJ.ings o~ the Z0O-!,'l ?.-~) selector I:'13.gnet, e ergl::.L13 
the magnet. G'round: ts also eonneoted through the· rn3lte oortt·3.ot -0f -the ST ,relay 
to 'th.e winding-01? t.he ·T reJ:.ly _but the~, relay does not o:i;;er:l.te :it thi3 ti.me. qn 
::iccount of ground •li.-a1ng connected -to the oth€!1' side of ths winding .throu&h bru's·1 
l of the 1-Al ::;witch. The energized seleoto:> magnet opens it$ o-poL•::i.ting circuit 
.'l:nd raleases 9 stepping the b!'ush of the I-A switch to terml-nal i •.. lf this te!'nii­
n:.i.l i ::J v'.,frsa.: for: a f.1.na:l t eot 9 ground w:I. 11 not be connected to it ::i.nd. the T r•el.l:r 
w ... li OFerfttl,f=ii,.".a c-ircult ,from gi•ouna thr~ugp the make cont:.,ct of the TR.A key, 
m1.l.Ke cent act of the ST relSy.,, lower cont3.cte- of the c:lm J • \;hld1ng or the r! re-
1_3,y., ot e:ak contact of the -TRA. relay' to b3ttet•y through the contact 3;J'id wJtiding 
·of ,th~ 20·0·-u 0-A.•): selector magnet., The selector n1:ignet does not o~r3. e. i;n 
set"! es v1 th "the T rel:ly on a.Jcom1t .of __ the hig.11' raslst:..nce., , If terminal l • of • 
1-A.-I svdtch is not.wi!'ed foi• ~ test, grotmJ. 1:3 connected to t,b:it terming}, . 
c.J.ustng the :issociateii 200-],1 selector magncn t.o ·er1erg:tze .lnd s~e~ the brush to 
the next termin:il to which no grc~nd 1s connected. The ofler3tion of the T re-

.... l3y., clos?.B ·3 'cii'c-t:iit f·r-om· g1•0 md t'.',::''lg}'l ts m:ike c~nt::i.ct to b3.tte,~y thrc',g'.L t~:e 
w1nding of ~he CON relay, which:oper3tes :ind locks to ground throug:i ~ts maks 
.co11t.act 3.nd ~ke contact of the ST- kSj'o The o:r,sr"lt!~n .Jf the CON rel'.lj· c o-_ed l 
circuit. fr.:>m gro;;ind tr.1•ough :\ts m3$0 con~~ ~ ·b~•e3...\': cont3ct c-£ the. Et'J key,, brush 
and term!n3.1 1 of tne I-Au switcr.., cl'ogs oonnco\: ion of. ·the terminal str1 p 5_,. ovei• 
lead l, lower contacts of c3m P cf the l3st co~ector !3Witch i:c·the ~.q1.111~J11ent of 
the circuit, lower (i:t:.ner ccnt='.c~ or. c3.:o B (R ... I/l.j to b:..ittery tbr-ougb the R-iA m:afs­
net, advancing the switch to pas1t1on 2~ 

16,·l,N'OTE: Vlhonmore t:1.2n one connector is requirad to test :ill the incoming 
Jelector circuits in 3n e~~.hange, 03.0h sucoeeding connector C3Jmot be move' out 
of. normal u.nt.P the- "')reced!ng cc1mect.or used b.3.s bf.'en restored to itt1 r1om:ll r,os! .. 
. t1on •. For inut_:1nce, 1f it 1s as2umed t.h3t tr.e secon1 connector shown on the 
schem!lt1."c 1s th:e '·last: bf a series of .connector uni ~s, conn~ot~•r 1 C3n only be 
~oved 'out of '10S1t1on l or 10, 3fter the l3~t connector is r.e tored to IX)3ition l 

·," 
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or 10. The ciroui t for resto!"ing the l.:iat connector, or :111y preceding con­
nector to the one required for the test, is from. ground through the m3ke con­
tact of the CON. rel:iy, brush 6 3!1.d 3ome termin3'1 of .1n I switchi er.ass-con­
nection, of tkie :lss.o.c;~:ited. termi_n:il stri.P 6p lower in.."l'ler 3.nd upper outer con­
t3t97.s' of. cam P 'oi, ~h~ la~e· connecto'r urli't, used; ·10,ver inner contact of the 
cam_ q. of the c,onnector, to b.att~ry through 'the R magnet of the connector, 
:1dv:incjng th'e con:nect;or unit to J)Osi t.1.on l or 10, If one of the connector 
ar{i't s d,oe.s ,not r~tu r,n ,to no\•?ri:l.i ~: t}:le circuit ceasea to function and operates 
the 311:ir,m. as herei.n.'.lft~r describ'ed. 

I •,-, ,l • '. . ' 

BUSY-S1,EST qF !NCO.MING SEJ'.,ECTOR 

17. With the ~-IA ·swft~ in position 2, a •circuit is closed •from·ground 
tlp~o.u~ tp.e 400 ohrp wi:i:idJng of the TI r·e1ay, upper outer and lower inner con­
t:icts of .cam K on the H..;62 switch lower cont3cts of cam B. (R-IA} cross con-· 
ne.ction of tei•min~l ·stri:, 5, termi'n:i.l l and brush of the I-A-5 switch, rrr.iks 
cont;3.ct of the T rel3,y to b:ittery ~hrough the 18-AJ resist3nce, orerat1ng .the 
TI rel:.1y. .The 012erat ion of the TI relay· closas 3. • cl:rcui t from ground. through 

, its ma~e contact, lower outer contact of cam C, to b.:ittery through the R-2 
m3gnet, :idv:incing the B-62 sequonoe switch to position 2. With the R-IA .:ind 
R-2 switches in wsition 2, the incoming selector· circuit :isstgned for test 

ur.poses is tested by the autom:itic test circuit to find whether lt is busy on 
routine service. As long_~s the inqoming selector circuit is.busy, the TI re• 
lay ts held operated ove:- 3 cir.cult from· bat\;ery throuGh the m~ke ooniact of the 
T rel:iy, brush 5 atd terminal l of· thEf I-ii. switch, cros,s connection of terminal 
str1p 5• lead 1, lower cont3cts of c:im R, (3) to ground t~rough. the bre.'.lk con­
t:ict·or the BIS relay and 400 ohm ~vine.Hug· of·the 'TI rel.'.ly· {b). f'-o ground through 
the 900 ohm winding '.lnd. ma1.~e cont·act of the TI relay., 'lowet> contact:S of osm N 
to gro'.lnd in the inc<;>ming circuit over·the TK-1 le clo 'When·the ·inoom ng circuit 
b,o.omes idle and th~ inc(?tni:ng • 9eleot·or ret:urns to· normal, ·ground 1 s removed from 
the ~-1 lead. a~d the BI3 rels.y o ;erates from b:1ttery on th.e make aontact, of 
tJ1e ~ relay to ground over the TY-1 1e:1cl through ·the Y oomrnut.'.ltor brush and 
segment ~n the incprning cl.r:cu·1,t, rele~s1ng the" TI relay. '!?he funatlon· of the 
BIS rel.:sy 1s to hold the Tl f'e1ay operated ·through 1ts 400 ohm w1nd.1ng in -ca.se 
ground is removed.from. the TK-1 l.ead due t·o ·the· unguarded·.period on :1 loc3.l 
incomin~ selector cir.cult aftfr ft h.:is been re1e:1sed by the district s.nd before 
the elevator is restored to nprmal. The rele3.se ot the TI relay unde~ these 
oond1tions would cause the test ·cfrci.~1t to setze tha selector- before it is re­
stored to normal, caus:J.ng current to be :1p-pl ied to the UP magnet by the test 
circul t at the same time cu.~rent is .applied to the DOllJN m:ignet by the loc~ l 
sele.ctor circ.uita The owrat_ing circqit of the Tl relay tlu•ough its 400 ohm 
winding is opened when th~ R-2 switch ·advances out of IlOSition 1-1/l..o The re­
lease of the TI relay closes a ci rqui t. from gr::rnnd. on the rower innel' contaot 
of. c3ID F, bre!lk contact of the TI relay; lower contar:ts of earn N (R-IA) to 
the TK-1) ead holding t}le. incoming busy to other 'hunting inco~1ns selectors,• 
and also. closes a circuit from ·ground through its break contact, UPl?er outer: 
cont3ct of c3.m c, to battery through the_R-2. m:ignat, advancing the- switch to 
position 3. 
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18; ,W}th t'he·:n.:.:2 s\v1t-cn·fn,posit1on 3,. a ci,rc~jt. 1s clo_;rnd from ground.· 
throu8h, . j;h.e i l"'.ner contacts. of cam ··E;- to battery .. t-hrough the b .. e!l],.: contiact·, .sind · 
·,vindi!}g o,f _th~ _20(?-L se}ector magnet ~nd 44. .. .4 re;;1-s4nc·e.·energiziiig the ·mag- :. : 
net. The o'per.:ition·o:r the magnet opens its energizing cir9gi.t, causing it"to··· 

• ·:, I • ' . 
ralP-2se and. step the brushes of the IC switch. to terminal l or other· odd •• -
numuered terminals de1?E3nding upon the crosl:l connect ion of terminal st r1 p 4 • 

. 1,9 • .-with, the. sch~me of cross connection shov:n on the d~:i~;ing snd·wi'th 
the b:rusbes: of the ·1..:A sv.•i't'oo:-reating oh. t:e-rminal lt grou:ps O t'l 3 inclusive 
in the firs~- .frain,b 'a,re t-e'sted:a -The. 2 O-L .sei1:letor contin;es to st~I) until the 
winding of tho se'lee'tpr magnet :15 -shunted .by;, ground· ove_r ·one. of the "iead.s con­
nected. to: bank-~ of 't11e.· IC swftc.h·. -1As det,e.rmin!3(i by. the cross. connection of 
the I-A owi t.ch :ir.d. t erl")inal 'st·1•~-p -!,' the 200.-I; .selecto-r' maenit' ,i SI Shunted. when 
its Qrush 9cssem"t?ly • !"~s,(s. ,"~n,-te·rrii~_n3.•l :.1.; '!1,hi s· c:l.:r~ui t., i ~ ·f~o!'D. g~ound thr;u8}1 
the -norm:ll· contict,-s of .. tne :l?q ·key·, ·bt-ush 4' 3rtd.-,termin'.l-l l of- the. r~A swi'tch• • 
cross connection .·of .tei;mrn~i :shiP .. '4,•,!'-ov~l" 1,e:a.d. 4~to '.termin3l 1 and. "brush ·2 ot 
the IC switc.1,, .. ~nd:·hµ1et' 90:rttilcts 'of··o3.rn 10.: to h~t·tol"'y throu·gh the 44.-A .l"·E1-
si st:a.noe. Tpe, pos i ti 011' of t'.Be '1C 's\vi'tch··aocemi.nes. the numcer of ovor:fl'ow 
terminals the incoming eievator:·m1.~qt :p~ss -byilJefore it is restored to no1"!Ilal. 

:with.the "'l"?tUrig ju.st m;lde~ .tl:ie fhcom::.21g elevator-returns ta :normal vyhen the • 
elevator bI•usn:;is have .. 'st·e1>~e'd. to:'the 4th set· or.: ove-rf}ow ,torminalsc 
j 

O 
• • 4 ~I ,

1 1 
I•• • • ,,. ' 1 i,"~ ! "! •• .. 

0 1 
• 

; :-2'}:. Also with .t:tie,.i:.2 ... -.wtt·ch>tn'·r:o·'s'it1on 3/ ~ c1?"-0uit ·1s closed from·· . . ._,, . ; . . { . _. . . . 
6round. t}).rough the .uppe'1• 'bi~er· _cc:it:act o'f' -03m 'G to .. bat t~ry through the RS-2 • • 

. ,rel:1.y, W!'l.ich-O:tJ--l.~•~tes,.., (See· p:ira1fraph: 64·· fo!', e~.plan:1tio11 ·Of s'J_ow rele,ase 
foatuM) •. .The .. opera.ti.,c;,_li_ of the. RS:-2. ·telay closes s ei-i'cu1t oper3t1ng the Tb..: 
rel:1y throu.g:q. its _lQ90 qltqi-·w!nd.iiig;"and .l.dvanceis ,the '3.-2 sw.Hcb t;o ~s!"t1on 4'_ 
over circuit. :erom gr6und..throu€}1 t1h'e b're.1k .. contu-c.t> o.f-,1;he 0 1 re]..:i:,• lowe1• con-

. tacts.of eam1 •. Q.oµ iha:B-$2 sw1toh·/ m."l..l{e,contact· "O:l! tb,,e ns.:.z Y'Ol.::t.y,,'lower'con-· 
t:=cts of C!l!'D D to_ b.:i;ttery • tp.t'otigll;the:R;,;.2 magnet it The ~,p• rela.y .orqr:.1ted ln' 

• turn opera~~s the TF-J: r'elay ·over-'·a cir-cv.H from grotind throug.~ tli·e ~rr . .:nure 
.:imi-break oonta.c.t ·or· tpe Z relaf, b'l'ush'-6 and te-erpin3.l l of the IC switchtt ; 
m:1·:e cont?ct of .. t:he ';PF ·:rel~y to 'b:l't'tery 'through the·w1:r;tding ,of tlie'"~- relay.: 
The. TE ~r.d .. TF-1. t:~iay's o-pera-:·ed ·_pe:--fo:."'m' t.o·. uaeful fun-0tio~ at this time, 

• I : _. • : ~ • • 'o o, t I I ' - o, f: ,: • • 

IN9<lJIING .immli)tLEcTrnN' ·~: ._.; 

21~ The, fti~o~ing brush -sele·otion 13 ·xl.etarmined by tll.e ctogs ~onnect·1on 
of termlnal ctr1_:p 2~ Wi tb: the scheme used in ~he scheno.t 1~ 3.nd '\'ith the• I-A 
switcl) resting' oh term1riai' l, the O bruSh·on.the_first incoming elevator ts •• 
selected. In'. .".JO~ttion 4- of the F.-Z: witch., a .;:1r~uit ,iJ closad fr'om g,~0u11d. 
thr-6ugb, the,. UP.P$.~. 9'u_t~r contact <:>'f d.im H {R-'.:: I, .lower outer cont:i,,t of cam 
c (R-lA.) 9 to bitt'~ry" throug-h:·t-he"·R~l-,A.-m.:lgn~t.,_ a(:l.y~.11ci g_ the S'-1i1tch to posi­
tion 3. In t;i0sit1on 3, 0021nector l is connected tlw,..ugh the ct-:ttings 'of ·its 
c!lms to the 1ncJm1ng elev.:i.tor whlch 1s held busy to ctht3r hnnt!ng" lnacrnfo-5. 
selectors by ground through the bre3k contact of the PG ~el~y 9 3."lCl 1nner con­
t:.-icts of c:un Q (R-IA) to the TK-1 10:i.a. ll.lno in -pcsH1on 3 :i. oiN•,uH 1s c_o:?ed 
from ground through the bi eak com:.:ict of tbe O • reJ ay, lower cont.3cts ut 03Tll Q 
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on B62, rn3.ke contact oi' the RS-2 rel.::ty, in, er contacts of c3.m D on the B62 
switch, lower cont3.cts of oam J (R-IA) over the lead TU-1, to battery through 
the UP magnet in the incoming selector circuit, As the incoming elevator moves 
~P under control of tbe UP magnet, ground is connected throu~ the A commuta­
tor brush and segment, over lead TA-1, lower contacts of c~m M (R-IA)., outer 
contacts of cam :r,r (R-i), brush 2 and termin:i1 1 of the 1-A switch, cross con­
nection of terminal strip 2, to le3d 0, then to b.'.lttery through the winding 
of the O rel:ay, and contacts of cam n oper3.ting t e O relay. The _oper.'.ltion of 
the O rel.:iy connects its winding in series with the winding of the 0' rel3.y, 
but the 0' relay does not operate :is it :is shunted 3.t this time by ground .. 
\"Jhen the bru:ih on the incoming eiev.:itor m:ilrns cont3.ct with an 1nsul.1ted see;ment 
on the A comnut3tor b3r 9 ground i~ removed from one side of the 0' countjng re-
1.:iy, 3llow1ng it to operate. Theo• rel.:ky operated. 9 closes .'.l. circuit from 
ground through 1 ts IT.aka cont.1ct, lcwer inner cont::aot of cam C (R-2) to bat tecy 
through the R-2 magnet, advancing the switch to position 5. The operation of 
the 0' relay di-connects g?'Ound fro:n the 1.l.1U~l le:id 9 sto):)pi.ag the up,-.drh-. of 
the incoming selector. Whf;n the R-2 switch .advsnce's out of position 4-1/4 9 

the operat tng ci!'cuit for the O' and O rel3ys is opened .1t c3m R~ releasing the 
rela.ys-o When the n-2 switch adv.'.l.nces out of position 4 11 the circuit over the 
TU-l lead is opened 3.t the uppe;:o contact of c::i.m D, preventing the UP m3gnet in 
the L coming selector circuit from operating to ground on the b.•ea1c contact of 
the 0' relay0 With the R-2 switch in paoition 5, a circuit is closed from 
ground through the upper outer cont:iot of c3~ F, lowor cont~cts of c~m I (R-IA} 
over the TM-l lead to battory thrJu£}1 the TRIP m::1gnet 1n tho 1ncuming ciI"euH;, 
en-21rg :r.1ng the m:ignet. Also with the P.-2 switch in position 5, :i cir-cu:It 1s 
closed from ground through the bre:ik contact of the o• rel3.y, lowep contacts of 
oar.:i Q., make cont:ict of the RS-2 re).:iy, lower cont:ic ;;; of' c:im D11 to bstte,.•y 
throL1gh the R-2 magnet advsncing the :Jwi tch to position 6. 

INCOMING GROUP SELECT rmr ~/ ff t '.J.--11. 3 
220 W1th the ~-2 switch in position 61 a circuit 1s closed from ground 

through the break contact of the 0' relay, lowe~ contacts of cam Q, make con­
uct of the RS-2 -r-el3.y11 inn€!' oont::icts of c9.m D0 low~:n· contscts of cam J (B-Ili.) 
over the TU-1 le.:id, to batte1•y through the UP m:1gnet in the associated. incon:1ng 
circuit, mov1p.e tI'-e seleator up for group sele.'.ltion, .As tl-1e JAJ; :lee elev3tor 
moves upward under cent rol of the UP m:1gnot, intermi tten. ~Ula: rem the B 
cormnutator brush and segment in the district circuit is connected over the TB-1 
le3d through the lower con,;3cts of cam L (R-!A.} uppel• contacts of cam M (R.-2) 
norm3l ccnt3ots of the PC key, brush 3 3.nd termin:11 l of the 1-A s_witch, cross­
connection of terminal strip 3~ lead O, to battery thrcugh the w!nd1ng of the 
O rel~y and contacts of cam~ (R-2}, o~ersting tha O relay. The O rel3y ope~­
ated con.11ecto its wl::iding in series vvi th th~ wind ill€ of the O' 1•elay 9 vJ.hl ch does 
not o:per:lte at this time~ When the B brush of the ln~oming el~vator makes con­
tact with an insulated segment of the oonunut.'.ltor- 9 gi•ound is l"emovJd from one 
side of the 0' rel.ay, 3llowing it to o·perate., 1.!.1:he 0' relay oparated: (a)· opens 
the circuit through the UP magnet in the inooming selector cir~uit 9 3terp~ng 
the movement of the elev:itor., and (bl advances the R-2 switch to position 7·, 
over :1 circuit from ground through the m3l-:e cont3.Ct of the 0' rel.ay, nor.r.31 
contact of the PC key, upper !nner contact of cam B, to b~ttery through the 
R-2 m3gnet. As the switch 3dvanoss out of position ~l/4, the operating cir-
cai t of the O and O' relays is opened at cam R, releaa 1ng the relays, 
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• • • 23.·· 1r11len the R.;.2 s1.vitch. adv~u:1c_fils:.out.,of _y,p~it;"iop 6,.the or,er.:1ting Gir­
cu"its for··t~e _RS-2 and. T i'.elay,$: ~-re ~W.~d-,~t. c:im;, (find _S res'"9~ctively, re­
le:J.slng the relz.ys, Tb"e,.rcele:is_e. of. the RS-'"2 tel3.y opens tlie'hoidi:1g c1~cuit· 
t};!'O~l t1:re·-1000 o}'l.l'.1 winl-LinB of the_", i'W ... relay. )'lhen.' t] e. i'in~l SEla~_to !"'' cl r-- .... 
c.ui t· is 'busy~ the .1.rF rel:1;p .1s no:w • h:eld, op~1•.1t ed r'r:Jm b:itt~ry th rough 1 t;s • 80l~ 
o ·~ih wina:ing, 'b·re:ik cont!3.ct·s of, t;he: APB,.:in1· MPB keys~ ·m.'.lke cont·ae!t of tt~e TF 
rel~i: breik ·c;"ontact o-f-the c·A· key:, br,,e.ak, cqntacts of 'th.~ ~.',KR and." m·· rel::iys, I 

Jower co_ntsots of cam D (R~·u:.1 ,.over th'8 ,TS--,1. le.ad to g:-ou~ on" .the· s"1eeve ter-. 
_rtii,p::n ·,of the· 'buey final selector cl:-ou.1t, , With the TF r,elaY., heid .6:i:er.1ted, 
th·e TF~l re_1::1y _it. 1.elrl 01:ier!lt:.ed .ov-e~r .a ctrcuit f;.:o.m _b:itte:-y through the wind­
ing of the 1TF-r .rel:iy-; -.·.ma1cEi cont~ct or· the- Tb' rel3.,Y, termln:11 l and bru~ 5 
o'f. the IC switch, ."to ~ro·un1 through th.~ b_rea~ con_t;3ot of. tee Z rel3y. 'If 
the fin:il circuit is idle, or becomes :lg.le., .the hc;ildfog Qi:rcuit £or the TF 
rel:1y is opened., !'eleasirig ~he-TF.,l'~1_sy.~ .. • The TF~l ·rel3Y: 1s st111 held oper­
.a~ed from b3't tery th rou§ll its m!lk:e o.ont3ct )o grourul di.rougb,"· the bre3lc • cont:1ot· 
··o-e ~he·_-BS-3- rel::i.y and· upp.ei, out~r- oont::ict o.f- c3.Ill G.. T:!J.e ·1"e}9ase of the TF re-
1:iy _ 01_;erites the 'TR· reH.y over a <;.i.l-<;-u it frp;a .. g t•ound.. th.rod€:,h tb.e ore~ contact 
or· the Z 'refa~;-, '11ruSh !5 and teri:e-in~'.l 1- of tr.e ~0 .... w1tc11~ bre.lk cont~ct of the· 
TF re1.ay, ma!ce ·conts.ct of the TE--1 ?"~:t . .1.y.0 _ br.e.mr. cop:1;_:;:ct_ of the h'II'B lcey, to 
_b;1tt.~!'y through t11e·windi:ng. of the TR rel:l;" .. • T';.i.e_ oper3.tio11 of t"Le '1'1 rel:ty 
oonnec--;s the TT-1 ·.1nd .TR.-1. le3d,s through tu l"'l3k~.,c6nt:i_t.:t.s to.the test-circuit, 
".:in:i closes a c·frcuit fro 'ground .thro.ug}l 1ts m3.ke· contact., o·uter C'Ont:i-cts of 
9~fr): F on the A-57 sv1i-t-ch,: lu"v·er o.ut~l' .. Ct;>Yl:_t.'.lc·t of c3;n B •• (B:,.~) ·to b~tte!'·y tht':)U@,"1-J. 
the "R~4 magnet, a-d.v:1-rtoipg: the: sd t·ch ,to ,posiUon 2. The oper:.t1on of the 1:R. re-
13.y 3.lS'o clocros a oi-rou1ti .f,rom gro.~nd in th,e. fina)·, over tre TR-1-lead~ make· 
cont.act of' the TR refay•·· i'rinB~ cont:iot.s c~- :9am I ·.{B-1 l. cut or contacts of cam L 
(!i-3) to b:ittery through tbe winding of the VT r·e1:1v; ope·r~tlu.g the VT re!ay·, 
\'lhich c~oses the tip .,frle of the final to :illow selection to l.)roceed. The 
fin~l oirca~t 13 held busy to other hunt1nn 1~ocming =electors by ground.' 
through tne upper:outer'co"nuot-·o:f cam,E .. L-:-2J:bz•ea~. c.>~~.,lc~ of t'qe 'r2 rel.'.ly, 
brealc oont3.ct' of the· c~ key, ·break 0ont.10ts .of the T::ffi and NT rel:iys, ·3.nd lover 
con_t.act-.s ·?f c_am ·u· • (R.:.I~,- over the TS-1 le;1.~.. ' ·' • 

F lN AL B?.Ub"'F 3.ELEDT ION 

· -.. :24 •• Tn :,osition 2 of" tne B-63·swtt.ch,"th&·particul.ar fin::al brush \',hich 1:3-
."de.signat-ed .to teh t:t;e f in.3:l muft :ij,"5].e for, an 3UXil ia?"y t.est. cj ?-Cllit iS select-ed. 
;lI'b,e STI .rel:1. oper.Jtes in 'a cfircuit'· -from 'batte:"y th~ough a wi:!1.di"lg of the L :. • 
. re13·, 1n .th.e final bi "rcu1 t ~ over "the· 'l!l'-1 l 93d,. lQwer c.:mt:ict l "oi' C3lD. F (J .. r A.) 
1m.ke con,t:1ct, of the _'l'R rela1r, ~ake cont3ot of t~e. \r.r r&lsy, 18-BK r~t<1SU.:1ce_~ 

.. ,-. -lower cont:1cts.pf c:im K, bresk cont:ict of. the .BO' .rel:Iy, ·w1nd1ng __ of thtf fll'P" 
rel3y, to·i;;ronnr!., . . . , 

.. ·25. As .. tbe f.h1al el_ev1tor moves up.v:1ri, 1nterm!ttent .,ro1ml is connected 
t:hr.ouc;h t~1e 4-co.m~11t:.it,or, brllGh :.in_ld segment over the '.r'l'-1 lea~, succes31ve}y· 
s".iort·.cir.cµiti,~ th"¼ 3.1f!O· reliy~ thub' rele3sing ~nd ,'f8fll1itting it~ r~.-oper.at;on 
U"l'ltil the pro·".)~r, hrour lJ.9.S be<'i°n· :Selected. • For,.test p~1rnose , br·u;1h 4 ·-and' 

, €,r.oup 9:have been ass11.,ne"l. ~ quiring·r1ve· ::ml- ten puls~o, respeotively, to 
•\ • I ' • • ' • \ • • •I ... ,, 

' 

... 
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satisfy the ilend.er portion of the te3t oiret1it, Witl. the R-4 switch in posi­
tion 2, a circuit is closed. from ground through the in.l'ler cont.:i.cts of C3lll R, 
make cont3.Ct of the STP rel.ay, lower inner :md u:pper outer cont.acts of c:lln S~ 
lowe1• cont-1.cts of c.'.im Q. br9alt eo-..1t:i..:t of <;lle 4 1 ... c-tmt!ng rel.'.ly, winding of 
the 4 counting rel:iy, lowe1• contJ.-::ta of c~rn i?9 t.) 1°•.'.lt.tu!'Y o:o rJ:1.:r. 'l\, crei•atlus 
the 4 co:mting rel:iya The opee=:tion cf th<il 4 ~ounting relsy ccnne::::to .1.t.s \·~1~­

i~g,in.. serie 01ith the 4' c01~nc5.ng reby, whic!'. J:,)Er-r-.tes w!1en th~ A cor.Jm ... t:.tor 
bl'U:3h of the fin3l SGlector lll.'.l'koe nont3.et ~.-:: t.li '.l t;:,•o:1.1d.OO. ... e5m1::~n".; of tbs A ocm­
mututor, When thi.3 occurs, the STP rel:w re1e.3.:-e..:~ ~•emoving g~~o:md fr::-m c,ne 
side. of the 4 9 count inc-; rel:1:1 1 a1.lox1nr; it to opez•at,~ 3.nd lcolr i? 1 a r·i ~•cu: t 
th rot~gh the rn~l~e t;)nt:.ict of 4 cc-unt ing 1•:,l ::r,<r to gfo;inc1.. Tre or-e:•at. en of the 
4' counting r"'lay t~•3n fers tho pu 1.ui:;::ig drcuit t0 th0 3· c ,mting rels.y th:rough 
the_JD3lte contact of the 4 1 r~l.:iy· .3.nd b, e~k c·mt:10t-, o:: the a1 oount:t'1/'.; rel:iy, 
causin3 trie 3 counting rc1:w to O]:;vt-3.',;8a U'!?O:ri thJ n')Xt )?Ulse 1,;r2.rl&'l'J<..t~ed by 
the A commutator h"..1s-11 :?::1d seewnt, t·110 3 1 uC'un,;,;ti1[! L"et::i.y JT:e~•3tGs :1ud .1.o-1ks 
to ,gt"ound. Ju a .::5inil:-lr rn~nne1•, the ~ :md. 1 s ts of cai:mti.ng ro~.:-:n; 01-:ir:1te 
and !ook on···the t~ l:-(1 :111d fot,i•th pu: se~ , :~s 'lCc1;tve:y~ "'na. the so "eJ.;1y on ,;;he 
fifth pulso. When :;h<? 8110 nla.? T(';lEr~i..es m~ thl;l f~f~h Lrr;;;-.u.:se l~o~'h. the A"'i' 

.~.m BO' r1::i'=ty' o·:-;er:ite in p~l•a11eJ. 2n1 i "H3,•io8 with th--:, 50 roJ~;;. a~Jrt. lock to 
.. grciznri tbri:lr:gJ-1 tue m.".lce co:i:rt,'.'!.11t 3.lli a:rrn3tur·a of the 8i) rul:5.ye T'h~ or:or:it·!on 
of tb.e BO' re:\ ?.y cpe-ns ::;ha f1P1.dar,1ent.'.:.t.l o ic.u: t 9 th;1:. st0rJ·0111£: the t:p,,:,n-1.i. mo?e­
ment of the flu3l selector, The cpr:n·a".:L)n. of P1e »'O' re)ay elll:::::?s a .i,i!'~t1.it 

froT grouiri t·:1!'c-•.:igh its rr.:t~e cont;:ic;; 9 ,;aw 2u • to ba 1·.t,t"l'\V tli1•ouG'}l tho F.•·4 l!',:q1:~t, 
:i-iv2.n,1i.i.1t_; the switc:h to position 3. 1~1 :,;:,:.;,i~t:n 3.., :11 1 the co·rnt. 1.ng r-e1 .•• yo 
re1ea'3e~ The 1•clease of the :E'O' re1:1y .?,lir,'n-1<"-i:l t.h•J R Jl- ovJ';[~h t:) p0n1t~ i! 4, 
f r'J111 gt•vunJ. thl"c,ugb its bre::\k oont3.ct, ou•i:-0!' cam B ~ to b.l.t t3ry th.•,..,t,_;c the 
:~-•1 DJ..'lgl:!Ot • 

26Q In posit.:lon '1, t.ens grou1) 9 is seiected in 3. m3!lnar simiJ.3r to f.in:::.l 
brtish se1ect'lona \'Hh tlle R-4 switch 1n posit ion 4 0 ➔ circuit ls closed: f'rom 
grouni. throu~1 t.he inilct cont.:icts or c.:lm .... , rn ire cont.3.C:t of the STP relay~ 
lowor inner .'.Htl u:;,1'";)e·r ot1te1• cont,cts of c\lm B., lv,wH• inn.er am urfer outer 
oontaci• .• cf c.1;n Q,. b,•e;!: c:;&1t ct of thj CJf cJ~!1';:in3 ral3y wind.ivc of 9 e:.nmt­
ing ?-'El!.f!J'? iiO b::;.tvel'y th!'c,ugh. cam T, op~r:iting :::.h2 'J c.-,,u.1ti;-$; :~~J'lr., \7ne:c :;he 
first lJUlf'e ~.3 tr.a:ilsm'tc-:i 1'y t~1e E ~0i1rnnt.~.t0!" ·u,,.:..'.Jh 3n.d. GGg,?lent 1n the fin!ll 
sGleotor· c~"!'cui.t, the 9 7 c:;mit!ng r•e}:.;.y 0}1C?'-i~-es .::m-J t:-:in,fe~L t:h1:1 pu.is nf, c1.•­
Ct1·!t to '.;he .vL1din(, of t~,e O OOin'.Jt·1,·Js l'8Cl.J'·~,. W5.';:h 83Ch ,'Hl,C'}ts~:ve iri;!)',L''l'::, a 
pair of counti.1g rel'l;:/ •Il3,•.J!',E;' .:1·.td: :c~1;:o. VtJieri the S1H r~}aJ i' J}G..i.-.,\:::; 0:1 the 
t,6111--h iw:pnlse ')Ct:1 t:h.G E(i.}' :l!l'.1. F()': i:•eJ . .'.lyr. o;er::?tE/ in. !)-'l!"3:.. l.r)J, .'1UO. in SC'l"': ?5 

"ith t·~1e 80 i.•e1~.y9 awi. lneA: to gn.~.._atrl-thuugl.1 t;,e make coll:-a,~t !lr;(l :1.rmaturE> c,f 

the O rel3.y. 'i'r..e 01>3r:~.-i.~o:a. -:ii: t.n·; Bo~ relay cr;en_ tbe funL°....:.'i!Th".'nt::-1 eir-cui~ thus 
sto_pr,inB the up.v3,rd. m0ver,1e:!'l"; o::.' c~.1e l'in~l ..,i:,}ec.,t·:n·. ~I:' ope.nth.'l'! Jt ~h~ PO' 
relay atlvar.oeB tb~ ---':t iawi !:-.lb ·~:i pr-sl tiofl Ge -lG' th'3 ~'.Vi t :::h .'lJ.Y~hC'"3d ?::.t Qf 

}JOSi tion 4-1/4., 3.11 thP (;(IUll'G lll;'.? ;.•el~~iS :.\r,J. the FO' :i.n'i E.J: .,'I 1LiyS re:le.J'3tlc 

The rele3se of tr.e FQV rel:::.y :iJ~·3.nr.es tho- switch to r.-0s_'l t '.Hl 6 .. 
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FINAL U'NIT SELECTION 

· .. 
. .. . 

27, .. The final- selecto.r m3.ltes uuit selection in ?i m:inner similar t0 final 
.,. t,ens:selectio.n while ·the teating oi~cuit ·v.'3.its in :positi_on 6 of the R-4 sv.1tch. 

~-, ·When unit selection,? or 9, depending utxm the po.3it_ion of the ':l~3 switch, is 
made.-··the FO' and-. EO' relays or,e!'at;e, .'.ldvancing trie o.w-ltcl:. to positio·..-~ 'I. !3 

the· switch·a.dv.a.nce.., o.ut ·cf position 6-1/4, the countinG rcl:i~•s relea'Se, The 
release of tl.e FO' relay adv~nces t;h.e B.-63 _switch to pos_i tion a. • 

•,• . 

28, l';11en testing !{::1nsa~ City type f!n:tl sel~otors, "W" wiring is us0d, 
In J)OSitlon 8 of the R".'-4 (:)-'75493) switch, a cH'eult '.ia closed from battet'Y 

'through one ,,.1nd1.ng of the J.ine .relay in -~he fin.!ll .·e1ectcr circuit ovel' the 
• tip sic.le of the fina-1 circu:t, '1•'!1·-1 lea~, 'l'.iffi F (R ... :A.)~ make contacts 6f the 
• 'I-R :ind V1Jl relays, 18 BK 1•esist=-in.ce, lower innar and upj_;er out.e1• contacts of 

b:J"!l K, b.,ea.lc contact of the vi· 1•131:,.y.0 bre·:11c cont.act of the B01 rel'3.y to ~round 
"tb!'ough the wind.L-ig of the Sr,rp reley, which ope?":itesc Tne· :>TP re1a.y_of'31"3ted, 
·c1 ~;,es a c i ~~cu it f1•0:.1 grou-nct ~h r-:>,vp t:i~ ,.l?.n8r cont 'lets of o3Jn S, ma!~e co 1t.act 
of the STP r-::1::iy, lc.1:lilt inn~r :-i.n,·. upper 01,te:d ~'lnt:.icts of cam R, innel' coat3ats 
of cam ~, wi.-::6.:i~ of the Q r·el.?.y., t.o b::1.1:tt?J!'Y on ')alll T, oi;eratine -i;1~e O Pelayo 
Tho O :-:•012y ope1-·ated couuec;;s its winding in series with the windir..gs_ in p~ll'3l-
1<;1 of tht-: l!'O' ancl B0 1 relays v.hiah however, do uot operate at this tirrie. 
When the f i na 1 se·l ecto r ad v~1~.P.es, t'l:le 5'l'P N~t'ay 1•e1 e3·91::,s ~ rsrno17i ng g,•otmd f ro'll 
on9 sict.e· of ths DO' !3.;td 'JlP! rel~ys, allow:\ng 'them to .o:per3.te. The f'Jt rel:iy 
01erated.~ <:loses a cL~cait fr:)m ground th roagh its mrike cnr.tact, O!lm. B to :1t­
ter--y t~t•Jt:Bh tbe R-4 (D-?5493) swi toh, 3.dvanoing the :3wi tch to !)os· t1on 9, 

29. Wh'C)n testing ~ f\"nal se. ector ci rouit tba.t d0es not depend n:pon. a 
·setde\• ~o :!U.vanoe it i:'r_om_the ~wa1nng ilenu.e-r po~itio:a. 9 11 .. ; 11 vir·.ng ls 1..~sw., 

" . .. . ' . . ,, 
In post non e, a circu~t. j s ,c:1.-cl;{P,u :from gl"ound tliMU~ c3t!l ·n t::i ll'.ltte,7 vhrough 
the F.-4 fp •. c.:, l. m?6:r,.et,. .3.dvinc1 ng ·t:h~ si\'i. q:h ~o po:: 1 l~! .:m 9o The R-4 (:B-63) 
switch awaii;a in position 9 until the te~t of the finul circuit h.3.s been com­
pletedo 

zo., As expla~ne::l under "General Deso:•1pt1011", the type of test (one of 
seven) ml'ld.e uron the fin.::t:! aeloctor circuit d~:pe!J. o upon t~e paait-ion of the 
R-3 sequs·11.~e switch, if the 1T key is not ore, .. ateo.. W'.ae!l the M'l' k.e-y is or,er,.. 
ated, tt.e!'la seven tests ara ma"tie autorn:H.ically 3.nd. oonst•c1.1tivelv ap:i?l the, 
f1n.';ll so'-ector circ.uit. 

'!:tULTI T:frtT Oli' l!~INA.L SELECTOR C!RC!JIT 

313 The operation of the MT Jr..ey close~ a circuit adv.?.nci'ng the B-3 switoil 
from por,' tion l upon tt..E;l c6mpletion of ~he first test 011 t}'_e fin:ll celeotor 
oi rcui t, as horei mfter dcso ri be~& • • 

TEST t'O. l ,INDIVIDUAL LDlb IDLE 

320 \'Jith the R-3 switch in p:,si tion l am the "R-4 switch in. i:ns:ition 9, 
the termin:ils of tho fin.3.1 sa1eoto? .li"'3 i.•ea~il,g on the tel'!":'.inals of 1111.e 99. 
NOTE: The tennitl!lls of three to~t lluea aro ropras~ute in tl e time :il.'3.rm 
l)Orti on of the test oi i.•cui t. 



(32 Pages) Page #11. 
Issue l - BT-501158. 
July 23, 1921. 

:.,2,... ~fue.i t h6 brur.;hc;,;;i ot thE fin:11 .. €:l€ctor rest u:i;:or. the tGrtninals of 
line i:'~-the .su.a rolv, ·ihioh :i.·epre.sents the callGd sub ·cr:.qer, is _bri<J{;ed 
across the~ 3.lld R te:?.·mi.n9.ls of· tne test line. 1't7ith the final sq_u.encE sv1itcb. 
i:n the talk1::-ig position the SUB relay operates i2~ a circuit from g·rou:.1d 
th!'ough the lower inrn~r contacts of cams 'F' and E (R=4) n:akE: -contact' of the 'W.' •• 
and. i"R relays, lo.-,ct_ co::1ta.cts ot c_a:n F (R~lA} ovor ths IJ:T-1 le2.d~ T brush and 
tc:cminsl of tti6 p.nal sGlecto:r, break.and make:; • ... ontacts o:f the TBA lrey :i.nr..er 
00rit':iats ct ca:ll I· (R~0) wi:a<ling bf the SUB relay, 18-CF resist:1nce, outer. 
contacta cf cam V (R-~), ii:mer contacts_ of ca.r.1 J (R-3) 9 nnie and break ·cont3.cts 
of ti10 TRA key, R terrnir&l and brush of the f'in<ll selector, ~F,-1 lead, lower ; 
contacts o-f ca.!:n .E {~ lA), L'13kc con't-ict of TR rtlay, lowe:r c-ont:acts of cam I 
(R-4), iimer o·ont-cts of C3.m H (R--3) to b•:lttery thl'ough th(; ·br~ak cont~ct of 
the -TKR l'ehy and 16-BH rc,:;istancc, (i1 wiring), opcratlng tbe STJB rcfa;;.·. ihc -
q:eration ot the . .:iUB rGl2y clooes ~ cj_rcuit from grou..."'ld through its m=ikc con-.· 

"tact, 10,,1ur inner and upper outer conta.ctG of oar.i O (R~3) to batto,i~;y through ·_· 
the winding ot the T!Q rt.lay w, ici.:l or~rates. Si'ne· operation o'f th TKR relay.' 
l;~-prssents the calling subscr-ibEI.' replacing the r0oeiver on the: swi tci:lbook.' • 

.... _ . 
32•2 When 11Z 11 wi·ring is usc.d; tho SV:O and_ ~KR relays_ operatu il. scriGa 

iu the ·ear.~e circuit as just traoid to ·c:1m H {B.;.;.3), ·t,hon tnrougb.the lo~1er . 
inner .s.:nd UPl-,'Cr outer c;ontacts of ce.o O to battery o'n tho wincli;J.fi o.£ the ·TKR 
relay •. --!Ilhe 'EiLV··relay ·o-ix.:~'l~e~ .. from,g_r.oi,md through its tvrn windings i;i 'ser:LJs', 
lo.wer c·cntaots-.o.f cam K (R-3), ma.kG and break.'contact-s of·the T.aA key to b.9.t­
.t.er~ on tbe ·sloavo of the ·lt'inal :ci.r.cuft. 

1 . 

32.3 The -operation oi t.he TKR re'lay c loseo a. circui.t fro ground 
. ,.througli 1ts·_r.cakv c·owtact, make cont~ot ot the SUB rela,;y, vr.Lnding oi the 

Mr relay to· ba;tter1 on cam T, oi;e;:•at.ing the ~ rolay. A so. the or,era·aon of· 
the i'KB: re la_y O}:Sm; th€. circuit from groim.d o·ri ··c•ari u (R-2) • oir€r tho TS-l leacl 
to _the· Unal selector, rcl·e-a'?int; ;3. r~lay in .t.!'lE. final· selector ci:ccu.tt, thorc­
by advancing tbe ci':rcuit fror.1 Hs talking ':position• to •its next -:i;:ositjon wl1e,r 
it uwai~s the release of the SUB. i·elay~ ~he ''operat'ion of ths l.~ relay clos~o 

. a circuit frorn ground through its ,rcake. contaqt, cam ·c, to battery tnrot"tgh the 
~4 magn~t_. advancing· the·switQ's. to positi'on 10~ ··Frorri i:osit'on 9 to 9 ... 1/2, 
'tne ~KR re lay is held -OJ:ei·at€-d in a circuit· t:roln ·bat'.ter-,1 t.hrough tne wi.nding 
of the relay, outer·cot1tacts· of cam. o, mke con:tact of.the ~KR r6hy, to 
ground on the II'.'lke contaot.,of the SLV relayo brorrl·i:ositlon 9-3/4 to i::ositjon 
13 of t'18 .R-4 switori, ·tb6i TKR rolay j_s held.or,aratcd ·t'ro1:1 b~tt6ry throuG'h the 
wi;u.o}.ng of the rel'a~r, up:per·contaots o-£ 0;.am o, make contact of the Tl21 relay, 
b:i.'aa.k oontl:lct qt··t_tje :NT rElay, ovGr t_he 1rs.,.1 lead to groun-d in the fin!ll cir-­
cuit. Wheu tho :a.-4 switc'il advances 01,t. of position~, the ensrglzing otruu.!t 
tor the ll,,~ relay is o~ned., :relee.~ing_ t.b.G rola.y._ i:ii:•he release o:f tr,c; 11([1 Nla.y, 
closes from ground through its break contact, lowe'i• ·contacts of cam U, cam. 0, 
to battery tbroush ths R·-4 magnet, advancing the a.witch to µ)Sition n. vnth 
tbe switch in ,r.osition 11, the ~ r6l::ty ro-o:perates· over the s::i.mG ci1•cuit us 
it previously op;ratcd,' advanoi~r?; the f!Witoh to µ,sition_ 12, in which pcsition 

• the 11fil relay again re.leases., advanclng the switch to r,osltion 13. As the R~4 
switch advances fi'oro i:osition 12, t·r.e o:p1rating oircuit o tha SUB relay is 
o~ned at cam V (11.-4), releasthg th-0 SUB relay. ir,be Li,ne rcla~1 in the fjnal 
circuit releases th:cow;h tht le-·B.A. .resist.ance which re;rroins co1inectGd to the 
·:d.ng s1de of the final c ire ui t and the seqv.ence switch ,md. c levator in tho 
· inal circuit are r stored to normll.. In r:osit.iqn 13, the 1\!I_) relay re-o:i:erotes 
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to grou:-.d on cam G and advances tho R-4 swH,ch to po-:,it-ion 14., is t.he switcJ1 
ac~v.:inct:!s from position 13 the NI'I1 l'f, ay rtl~ses. A.s th'3 switch c1ters fOGl-
t ion 13-1,'2 the SUB relay is .13.ai n~1co·,A:r,.ect, e~ aoro ss the ti -p .and r1 ng sl des of 
the f:l.n::,l circuit to .'lscert.J.in wh:,i-i,b8,• the U>'J.e reJs.y 1n tl1e fjn..3.l c:.r-cuit h::i.s 
released. If the line reJ.2.y i~ the fiTl'll cl rc;.ii;; l:.'ls r.-::: 9;ise:l th.-ou€,h the 
18-JA resistance, ·ct..e SUB rel:iy ci0As not r:e-u-pAl'at e, and. a c i ?'cuit ! s c:i.o sed 
from ground throi~gh the b:".'eal<: c011t.2.nt of ti1A Ml;! r~lay, 1H€''.lk oon<;3.at of the 
SUB rels.y, Uinor outer cinJ. low0.r :l.m1.a;~ ci:mt:::r;,~;o of cs.mu {R-4) c:.1.m o, to bat­
tery through the R-4 m:agnet, 3d~;a-noing tha switch to J'll)Jit:lon 15. In position 
15, the M'I' rel'.ly re-operates to g,;)'.mi ::.,11 ci.?.::n G, adv:1nolng the s~1. tc'h t.o posi­
t1on 16.. If the 1 ins relay in an 1:r.comlng_ o1::'c'L1it should not release tht'ot,gh 
the 60{)0 ohm re·s1stanoe, the SUB i>el=i.y wHl t·e-operate- in position 14 of -the 
R•4 switch, preventing the sQqµ~nce switrh from adv3nc1ng to position 15. The 
c1rcuit will rem~1n in this :po,sit1on urtt.11 the.oper,ation of the t1me al.'.lrm cir­
cuit as hereinafter desor1bed. 

~2.4 In ·pos1t1on 16 of the R""4 sw1tcn a c!l"cuit 1s closed from grounJ. 
through t~e u~r...er inner contact of c~m E (B-4), break contact ot the CA key, 
make oont~nt of the·MT key, cam B (R-3) to battery through the R-3 magnet, ad­
vano!ng the s~ltch to :position z. In posit!on 2 of the R-3 switch, a o1rcu1t 
10 c:osod '.?rom ground through the lower oontaa~s of cam C, upper oont:iots of oarn 
Lon th<:l R ... 4- -switc:r, c:im B, to battery throiigh the R-4 magnet, 3dvano1ng the 
sw1 tch to position 17. The RS-3 relay a1s0 operates ln position 16 over a olr­
ouH fr~rr. l:ia·~tE:ry through tts w!r.ding. break contact of the MPB relay, brea.k 
oont?.cts ~ c}1e REP relay, MT and CA keys, cam E to grourd on o3m F. The RS-3 
re1ay•o~e~2te~. operates the RS-2.relay to ground on ~am G~ The RS-2 rel3y 
o:per2t-'-.iil, operates the TF and TF-1 relay~ as a~ re:J.dy desoribed under paragraph 

:20,: Th~ RG-:?., RS-3, TF and TF-1 relays operatBd, funotion in oonneot1on with • 
sdvanclnC t.r.J !nocm!ng seleotor to the next trmk of the group as here1113fter 
describe~ lJ.L:~.~r ~rs.graph 42,, The F.•4 switch sdv:1noes to posttton 1 from ground 
on thtt. m~J~r:i oct.1t:aot of the ST kay, through oam C, to b~ttery through the R-4 
m:'18,:13t., ,A-j t~.1,-::i B-4 sw1~oh ie ~.?.'a<f~~-nG th:",Vi'Gh po91ti-ons 17 ancl 18, .'.l ciro~;t is 
o ... osad. fro:.1 g_?ctmd through tbe .;r,nor ,con~3.o;-.g of cam F (R-41, to battery through 
the ··-'l~nl•1n~ or the 5-C (Si') ,'eg1stf:ir 0 which cpclNJ.tes e.nl records the number of 
stng1e te ·•;•'h In Posit!on l cf thd n-4 s•.,:h,cb, a c:lrcuit 1s closed. from ground 
thr·ougli the u:rper outer cont:-'H;t of cam F (R .. ;) c.am B (R-3), to battery through 
the R-3 magi.et, a.dvanoing .. the switch ~o peis1·t1on 3o 

T~T NO.., 2 llOIV!DUAL LINE B:JSY 

33:i W!.th the R-3 . .,wHci:1 tn positJ.on 3, the fin:il aelentor 19 re-.d1.i:ected 
to line 99 ~ a:nd. the condition on the s ~ee,·e of the lir~e ,. s ch~\~ged. to b!').t ~~cy 
thi'On€,h 2~0 ohms. This circuit is from battery through the 18 .. Q ::-esi.stanuc, 
c3ln G, low':!I' cont3.cts of cam K, rn~e and break contacts of the TUA. .;.ey, -> ter­
minal a~d brush of the final elevator, oaul?1ng the P.Bc X. snd bnsy teat reiays 
ln the £1~~1 to or,erate starting a sequen~e of e~ents in the final circuit \\hie,.~ 
a vance t}1e sequer;.ce swl~ch to Hs buc;~ h.::.c.':;: J;"'.>SJitl.o"1e I·,1 tn,s pos1t1on, inter-
mittent 24 irol t battery or grr,,und. a-,co • bg '~o ~he type of final being tested. 
1s connected over the r1ng stde of .:he fL1:1l '!•R~l i<:::'1.d., low•_c,r cont.acts of cam E 
(R-lA) make oontaot of TR .•elay, lower 00n·~.2.ots of c:.:un I (R~4) lower contact of 
C3In H {R-3) to gr<;>und or battery, as the case may be, through the w1ni1~ of the 
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BB rel.1y, which oper.'.ltes and rele.'.lses in unison. The R-4 switch was adva?1,:ied 
to position 9 .1s p!'eviou3ly described. The BB relay operated., closed ·:3 ·c·:·. :-cuit 
from ground through 1 ts make cont3ct, ,bre:ik co~t-P\ct ,of. ~he l' count lng :-e} ay, 
~}n~1~g of ~he_l counting relay to battery on cam T, oper.1ting the l co~nt:ng 
rols,y. • The .1' counting ·rel:ay operited; connects its wi:Q-4,ing in set·ies v,it};l. tfll~ 

w1il.ding"o~ 'the l'' o·o~nting; t1el~y,1•: Upon the 1'ele~s~_.0f. the B.B i;e~.'.ly, .irr6und is 
r€U)pv_e<?-from one sid:e· of the• l' counting re).ay, !illo~vi11g it, to.·oper.9.te,io • 

, ~r.qu~· op. the'·make· cfonta·ct• of the l co.u-nting· rel-3.y • .- .The op~1,i"tlon of the l • •• 
, .c9u1:1ting rE"J..'.ly·, tran~fers' -the; :pu.lsing ·circuit t-4_rough its make cp:qt~ct to the 
• wirid)ng of t:ti:e O ·coun,tJrig relayo: Upon tbe next. o"[)Srat_ion pf. t}'le .BB \·el:iy, ·the 

O rel!ly ope:r:ites :ind connects· 1ts·wind-ing in serleis with.-the.wind.!ngs ·of the· 
FO~ and BO' ·relays· conne'ot·ed. in :pat'sllel. Both:_the _FO' and: B,0'. re.~ :x,_7s ope1•ate 
3nd loc1{ to ground throug,.'1. the make contact of the O relay. 1.'he oporat1on of· 
the B07 rel~y r:erforms no useful funct iono The o·per:J.tion of the l!'O' 1•el!1Y closes 
s ch•cult fi:•om g1•01J,1c! through its m!:.ke contact, cam B to b::1.ttery through the ~-4 
rn:ag.net, :J.dvancing the switch t.o:pos~tio:n !O ... A.3-,~he switch aclvauce~ 01t of 
I?(:)(liqon .9 the b~s:,, b.'.lclc ?i rcu it through the v:1nd.1ng of the BB rel'ay 1 s opene,-1-

. 3t c3ni I,, i:h positfon• 10" a ''c:i-r-0uit • is- c1o.sed from. ground .through the u-ppar 
·outer. oont3.ot of oatri er on,·A.-5~;,.,.out.er contacts .of .c~ J (E-4) to b3ttecy through 
the w!nd1II& of tbe B'!i--1 ?'elti'y :which ·O·P~ratl:)s and lo,;ks th.rougli 1 ts make· conta.::t 
"io ground on· ·c3m G •• ·T.b.9 o:tierat"!on 'O-f th.e B.B-1· ·.relay cl qees a 'c1 l'Otl ft from • 
_f;sround through the ·lower o'..lter .c::mt2ct ·of c:Jm _G _(.R-411 make cqn'taot of' the BB-1 
relay'.' to battery tl'i-rougn th·e windins oi: t; e _T~ relay, v,hipli cipe'r::ites;i t:: et-s'.:,:,­
releasing 3 rel:?y 1n the f-1na1. ciroultt:;··;9estorh1g it to normal;,,· ··Tli.e oparatlon 
of the BB-l rel:c;y 3.lso closes 3 o1r·o:.:.i't frcm gronn.i through !ts·rnske' contact, 
cam c. to battery through the 3-4 magnet, :idvanclng the sw1 tch to posi tlon 16. 
In :position 16, a circuit is closed from ground through the up~~r inner oontaot 
ot c:im E, brea~{ contact of the. CA: ke;911 ma~e. contact of. the MT k~y • cam B (R-3) 
to ba t_tecy , th ro_µgh the R-3 magnet, 3d v:i.notng the switch to 'PO sit 1on 4. In 
pos_1t1o:p. 4, a c·1rcu1t • 1s -closed· from grounc:l., to the lower o.ut._er contact of _oam 

, ,C,. 'qp:per C~Hit3.c:t·~ o_f cam L (R-4-). c.'.ll'rj B, itO batter_y throug}1 ehe R-4 m:1gnet, ad­
-' ,,...--., vanc,ing, the .. sw1 t ch ;to- '·'PO s.!t1on 17 e. The. swI ~en 1 s _advanced· tc;,_ po s'ition 1 by·· 

,gro.und o,:ri ._the m:llni contact of tne ST ·key 0 _.Th1l .. 5-q· 1•egt s~er·' (ST) ag.:ih o:per.ates 
y _,::is ·t.h~. s~l ~cli 1~ -~issfr.g ·thrcugh _pcsi•t h.l~ !~- an:1 ·1a re0oticl.1ng_ a~other· single 

test~· Wlth'the R-4 swltch'ln·posit1o~;l;,.,tl~.~ R-3 9equer..o_e wblch 1s advanced to 
✓ position 5 from ground on c3m Fa 

TEST :NO. 3 

, .. P.B.x .• Line Idle (first of grot~p) 
.•-•, f I '• 

• • •- • I•• \ • ~. . • • • ~•.- :• c : ' • ••: : )' • I 

_ , . . 34. With the.-A.5'1 ·swit'ah in -posi.ti-on,5 tb.l'l.flna! 1~ again d1reJted to line 
.,.., 99 ,4nd 'te·st N~. 1'-1~· re:fe!ltecJ . .-except th;lt ·t,n,e ·ao:nd1t!o:p. 1m?Qscd 0n the al.a.eve is 

.. , .such.th:1t it 'repres-ari,a's·an idle ·condit1,o.n qr t}'1e f1i•st l:\ne of a PoiloX .. gro'JP~ 
',.' .. ·Tha G oeve termi:nai'"of'the f1rc:?.l 19 now _g.~~r.iod th.rough tbO rc0 ebm wir.cttrg of 

·tho SLV r~lay' !nstead: •of· th·rough 1,ts w:tqi_ing~'f~ series a.Id 'che r-el.ey- therefo18 
- .op~r3.t.es_ tiro'ugh ·_its. lO:)-' ohm wtndJr,g.-, A.t ~~4.e 'qac·~e,gfu). oouohis!-bn ·of this 

test• th~·~-3 1 S:equ·ence·s\~1tch 3(;1.va~1ae_-:l t:>.I>C:.s.,t1on., .1n the s~emanner 3'.t !';;, 
_.advanced ~o J>os':itH~n :G'(·an.d the- R .. 4 -~-ydt.d) ~s. ~.~sto_r~d· ·~o ntfrrt.'.ll ln 't'he s~me 
• mannei;-. ~s desorib-ed' 1n-tegt ·N9. -l., ., .. ,···. _-_.~ .. 

• • ' l, '.. I • • • ... ~l - • .[ ~. ... • . ' ..... I ..... ,•,;. '\, 
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TEST Ng. 4 

Runt Idle P.B.x.- Line (Last of group)• 

35t With ~witoh.R-3 in position 7,. ~he f_in:11 se1·ector is directcl to line 
97 ,-.here it finds- battery through 2600 ohms connected- t'o the s. terminal. • The 

• busy ~est rela.y in the final. ci rcui-t operates .but. the P. o. X, rel~y does not , 
operate owing to the high sleeve resistq.nce ,~rd the final selecto•r goes tr nk 
bunting, The final selector passes by terminal 98 3nd reac.'1-ies tennin·a1 ~9, 11:hicll. 
represent .an 1dl e trunk to a P.B .. X. st3.t1on, Fr'om this point, the. test ;proceeds 
.'.lS ex.plained under test No. 1. :If the -test on· the final· is ·successful• the· 
R-3 switch advances to position 9 and the R-4. ~wit eh to position .10 

TEST NO. 5· ' 

Hunt Busy P.B.x. Line (L:ist_.,of group), 

36. In po31tion 9, the final 1s -redirected ·to line 97, the sleeve condi­
tion on line oaus111g •the busy test· relay, in. t')J.e fin:ii oi-rcui t to o_per~te. \Vb.en 
the elevator reaches line 99, it ·still finds.a bu y· condition on the sleeve 
ope rat 1ng the P.B. x •. -relay in tlie Unal, ad v:incing;tLe •final to 1 ts busy :posi­
tion.. From this point, the test circu:l t. functions i'n ·the same m:innel" as de .. 
sor!b~d· for test No$_ 2, • If the.'test 1s suo·ces 'fui the -3 sequence sv:1toh 3. t-· 
v:inces to :positlon-11 and the R-4 switch to I.os:ltion 1.·· 
. 

• T'EST NO. 6 

• Hunt Idle P~n.x. Line (Interm-ediste); 

'91. • In position 11 of tbe·• R .. 3 sequence switch, tb.e final selector is 
red1 rected 'to Une 97, the sl'eeve •condition of \fuich rel)resents a busy P.·B.X. 
trunlta The· seleotpr. continues to move upwards until terminals 99 :ire reached, 
Y.hich represent·· an -idle PeB"~X. ·trunk interme•iiat13 in the ·grou:!.), The test now 
:proceeds as desoribed fo~ ·test' No, l. Upon tp.e :1ucoessful com:plet1on of this 
test, the R-3 swit.ch .~dvari9es to· '"9Gs1.t-1,on l~ and the R-4 s·:it.ah to l))S1t1on. l. 

TF.ST NO. 7 

11No Test Feature". 

. . 38. In position 13 of the R-3 ~eqµeno,;; switch the final seleotor is re­
.directed to line 99 and bat_tery 1s connected to the S terminal through a low 
resist3.nce (2:20 or..rns h cam G (R-3) and _low~r contacts of cam K, c2.us!ng the Une 

. to ·eest busy, Tlie fi_nal, 'b.oy;evet., does no_t restore ~o normal, for as the R-4 
s:.,.,.1tch 19 advs.ncing from position 6 to position 8, b3ttery 1s cor.111ected through 
200 ohms re91stanoe, lo,,;~r conuct·.s of ca.m. L (R-3) • inuet" cout3.cts of c3m I (R"4 J 
make cor.taat of· the TR.rei.'ay, c3Jn E,-T.RI le:id, to tl:e ring sue of the final, 

,,. o:perat:lng the P.B~X. '!'elay in th'e nnal. The oi;eratton of this rel3y :prior to 
making the busy test advances the fln3l sequ.ence switch to its t3lklng pos1tion. 
In pos1~1on 13 of the R-3 switch,.the hplqing circuit of the VT relay 1s trans­
fel' 't'E!d, from the out er oanuct s of earn. 1, to ground. on c3l!l D. When "W" wi r1 n 
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is -used, the·w re.l:iy• (Fl057} operates to gro·u~ on cam C (n:..3·, _clos·i"ng :i cir­
cuit from ground through its m!lke cont.act, upr:ier out er cont.'.lct of cam ·n (R-4) 
to b3ttery throuf;1 t1?-e R-4 m3gnet, 3.a_v.'.lnci:1$ the switc:1 t,) posit5.021 9. When 
"Z" ·wiring_ is uaed, • ground on the upper outer contict of c!UD D ·aa.van<fes the 
R-4· switch ·to ·position 9. Also the cper::i.t1on of the W rel::,.y ·o:pens the circuit 
from ground tbrougl"l the winding of the STP relay,_ to the· tip' s1'do of the f:lnal 9 

.... ·thereby p:reventfog tl1.e ;;rior operation of the NI' rel:ay, The\,; rei'.'.iy rf.lle:1.ses 
when the A-57 switch advan~es out of r:ositi.on,1'3." -

38.l When tl1e -a-4 switch enters position 9, the NT 2·013.y o:oe:;.•o.tGs over .1 

circuit from grotmd through the l we:::-i:r!.l,e::.• c.0nt.J.c'c cf ca1;1 E (R 4:) mske ccnt~ct g 

of the VT 3;nd 'llR rel:iys 9 c~ F., fJ"il'er the '11C',-,-l 1'3::i.d 9 t_ip s;i.d.0 cf the fi :il s.s.:eo­
tor, T brush :l.nd· term'in--il of',11ne 99 9 b1·e3k-::mc. m?,ke coii~·acts of tne'TRA ke ~ 
lowe:r cont.:icts of cam I (R,-3} _to b:1·~1:ery throueh the ,~d!hli~ uf the Ni1 r:el:ay, 
T.he Nr rela'~r otie_;:1tcq.~ loc~D throush 1ts ·m~.k9 ctmt:tct _to e,!'O'. nd, o~ c~in C tR-~). 
The oper~tio f't11e iiT re ~-Y CJll:l~s the lo~k::.Pg cir·.--:t.:l!:: af ·:i r 1.):._-:.;:r·1n t1':} fL3l 
'se '. , resto::-i'l1€ tnEi f1n~-1 c!r'"!ui:: to ·.aorrro-lQ Th 1 ,roe_•at:()n of t.he· N"t r<:Uay 
fllso closes cii'cllit _fro~n grc.u:nd. th:i.• ugh_ Jbe. rn:1.ke COJ:?.l':'.l.~:i uf -.:he rtt' key 0. o3.m ·r·, 
to ~attery throueil: ~he ~-3.magj:,et, aclv.:inc/ng the s~-:itcp. to podt!ori lt.:,,,. 

38.~ .' In position 14 9 a c1rcui t is closecl. f_rom hr,ound. thi-ongh the u:;>pei• 
outer ·0011tac-;; .of c~m D (R-4) to battery tn:"ough the ·,f' .... <1, m:Jgn,)t, odv.'.ln'.!1~G t, e. 
swltch to pos~.t1on·100 In position !.5, 3.' circt.:li~; is ~i.os.Gd• ::r,Jm gr0u;1d -~hrough 
tp._e_ upp<9r h:.!l'!Ol' contact cf c.'i.m _E (R•-4 l 'br~:Jr oon·~3e'.; of th~ vA key, !n.":!.k!3 o::mt3.ct 

• •• Q°'.? the !IIT l~ey b c~ B? to battery th1.1ough the R-3 m~tg:uH9 . .'.i~v:ir.. ... ing the S\;.i."tch 
to posi t!c,u rn~ 

39. 1:1 :pos1tlon ).0 o the R.-3 sw1tc~1 :i c,.r_.uH ls cl-os~d from grou:--­
through the lower ou .. f1~ cou-::.a..;t of cJm D in::u~'e c·or.t:'ict of trio Jl/1~ k.e~-0 brv!:.K 
c·mtact • of the BEP !'elay ~ br~3.l{ ccnt::.ct o·r_ the MI'B r·a1 :iy ~ to b.:=ltt ery tb~,n:gli 
t.;'le wi¢1ug c,f ~:1e :as-3 101~/., vihich, oper3tcs i:.:'1.cl locks to ground on its O\'-'ll 
arma. t_ur e !I 

' . 
40. The operation of the RS-3 r·eray c.'.lore-s .'.3. oir~uit from gr-,,und· throngh 

lts ·make cout:ict 0 csm B (R-4) to b3·t 1:ery tr;"r°o~,gh the R-4 mague.t 0 3c~vsnqing the 
!:"'Witch to -position l?~ 1::;e 0 S:t'Jitch 3.C:.V3.1:C.~8 "to ·'pcsftl.0n 1 ovor 3, oi:hu!t f.:om 
gr.i:m·r..d thr-0-...g:.1 :tll~ _mru.:a c(lr,tact .Qf the J,l key, l.ciwa:,'.' 1r.n.ni• ont?J.('t of ca~ c· to 
'b:tttery tl,..rou€,h the R...4 mi~n.9h Ai:i thn_ e-.'Jit di -p3Gs~a throug}l positions 17 and 
).8 a circuit -1 s c:.osecl f!"O:JJ gro1,;~d. '.;b:t"}\1g'.1 the:; '.lr..r,Jr J: r,i:.'.:!-ots of .eam F to. b'lt-

.. tm:y thI'ougl.t the: w_in:11ng of the G-0 mess~g-.=i :.."r•g .. r::ta"' .. (ST) .v.i1::.oh· orer: r.o:3r. Y~-·..:h 
the R-4 switch ·1n uosH~cm 111 a c,.rcdt. i's_c:Lc-s~c"1 from.gr0unC tl1.rc,t,f)1 the up,;.•:· 
outer cont,.ot of csm i, ("3.!D· B9 to b~'I. tc:-:y. ~-l\.~c.-u:;l.1 th_e I,-3 magnP.'' ~ restr,r:-n..~ the: 
switc.~·to no:r:n".l.l. '.foe <.rparation.df thf-a _3~,3.relsy cli::::.e1 a 1:rl,.,.mit f1"'crn b1tt- 1~1y 

• I 

through t-::1e '>lnc'.lng of .the. ::!S-2 :-(•1-.:~-- r:031-:(:t c;:;n-;-;"1-q~ or the Rs .. :. r~la.y, to gi·c;:nii. 
on cam G, ope~~ting the RS~~ rel~Y,n 

snm1E TEST ON F IUAL CIR(m:T 

41. When the MT k~' is not oper3ted the type of test m3de on the finql 
circuit depends upon the posi t~~,n of the R-3 swU,ch \\hl ch m.'.ly 'he 3et by bani for 
any test. The tes.t cil'cult fu11ctions for a.ny parti,cul:ir type of ·i;est tile same , . 
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:is 'de_sor1bed for :th~t· ty:pe of test under 11Mult1-Test of F1na:1 c~ rcui t," until 
pos'1t,1on 16 of ·the R-4 switch 1s reachad. 

• :tl-2,. • ·In position 16, t'he RS-3 rela.y ol)erates in a oircuit from battery 
t-hr-ough the windfog of the rel:ay, break conta.Jts of the MPB 3nd REP relays, 

-brea}( contacts of- the· MT 3.nd Oa ktJys~ to ·grotmd on C3.m E (R-4), The RS~-3 1•eJ.ay 
oper!l.ted·, closes a ci rou-1.t from ground through its make oor..tact, o3l!I B, to bat­
tery through the R-4 magnet, advancing the sw.1.tcb to position 17.· The R-4 
swito~ is adva~ced to ):X)Sition 1 (normal} from ground on the ST key~ 

.ADVANC_ING INCOMING SELECTOR 

43, In order to teat the next trunk 1n the 1nooming group. the incoming 
elevator must atep up one te:rm1113l. The R-4 ·switch 1n PoS1tion 1 oloses s • 
oirouit from ground through the make contact of the RS-3 relay, lower contacts 
ot· cam L (R-4), bre3k cont3ct of the RS-1 relay, to battery throug)l the inner 
winding of the RS relay 3nd the outer wind!ng of the RS-l relay, operating tne 
R~ relay. The RS-1 relay does not receive suff1o1ent current to operate at 
th19 time. The operation of the RS relay closes a olrc:ni t f;rom gt·ound through 
the m!lke aont~ot of the relay, u~por outs~ and lower inner contacts of aam Q 
(ij .2) m.?.ke contact of the R.S .. 2 re1s.,-.,: 1n."ler cont1ots of os,m D (R-2), lo~eP,con ... 
taot of cam J (R-1 A), TU-1 lead, to but t~ry th ,'ough the UP magne·t 1n the 1nccm-
1ng o~rci::i t, causing the ele•;3~or to move opwar:la As the 1noomiug elevator moves • 

·upward, ground supplied through tho O oommu~ator bruSh and segment over le3d 
·T0-.1, lower oont!lot s of cam K (P.-lA) lovier con.tacts of oam, I {P.-2 l, tr.:ike oontaot 
of the RS rel3.y to battery through the inner wt:r:diug of the P.S-1 re1a;1, ofer-
~tes the RS-1 relay, and holds the RS t•slay oper3ted through 1ta outer w1nd1ng, 

44, Vihen the O oommutator brush connects to 3.n-1n:3t1lat.ed. segment of the 
.C oornu;ut3'c:Yr, gr».:ind is romo"Ted from the Tc ... 1 lead, releas:mg the P.S relay 
t-hus stop-ping. the trpw~rd mc,,rernent of thEl ·1nooming se ... ocr,or. The ns ... 1 relsy 
d•Jes not re~ease, h!lv!ng lor.kad fr:.\m b:attary t1Hough a-s ot1tar w1r..d1ng, and rr.ske 
lower eontaots of cam L (RN4) to ground on the arm~tui·e of ~he RS~3 rel~y~ 
The release of the RS re~3Y closes a otr-cu1t from grJund through its bre3k oon­
taot, m:."!.ke oontaot of the 1.S-1. relay, m3ke cont:1.ot of the RS-3 rel~y, to b3t~ 
tery through the w1nd!ng of the ~S-~ relay. o-eer~ting the RS~4 relay. The oper3-
t..on of the RS 4 relmy • o-pens tho looking c1 ~·cuH: of the p.,:_.3 :-elay. vh l. ·h re­
le'.:lses. '.L118 r3lease of the RS-·•3 relay, !n turn rele3ses the RS-2 8;~l(l ~s.. re .. 
lays. The rsle:ise of the RS-2 rel.3.y opens \he c1 r:cu ! t ~hNagh ~.ne j.000 ohm 
wind1ng of the TF relay. but the !'el,ay cl.oes not releaee 1f the tinB.~ s buey. / 
If the f~_nal o1rot1it is busy, grocnd. ts au1lpl1ed over the TSL~l !eac., t.o ns.c-;sry 
through the 800 ohm w:inding of.· the TF relsy" The f'unotion ct tho 'II' relny ana 
TF-l relay 1s the s2.me as desai•t'bed. uI?.der per.'.lgr3.:ph 23. The ro-ut!ne test of 
the se<Jond final t·runk 1n the gr-ot:lp procesds ex~ctly llke the f~ n~t tr1rnk !n 
tha group 1 f the posit ion of MT key :1 s ~nohangedo Upon tp.e co\:.).plet1 n of the 
single or seven tests the j ncom1ng e}.evatoi' ad."v3.'0G<19 to the r!ex.t tru1lk 1n t11e 
group. This procedure is repeated u11.t1l a.1.e :}.verfl_:Jw terrn1n"lls of th·E! ftrst 
group are reaobed by the incomin~ eleva~or. 
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'15. As ft is hecessJ.ty to te·st the final' trru:nk:·s· in the remainj,ng g?'oops 
o·f the incoming f-r3.me·;1 the incoming e1evJ.tor must ~ss by the overflov.r termin:il 
to the f1!."st t run1c·· in tlie next• gz:-oup. With the ·inccui"ing ·e1ev3tcr brushes rest­
ing u--pon the overflow terminals, 3 ci.rcuit is closed. frvm ground through the 
Z commutato?' segment and b'rush, over le3.d TA-l, louer contacts of cam M (R-1 A), 
brush ·4 3.nd terminal 1- of the IC switch, outer contaots of c2m P (R-2) to b3.t­
tery through .the winding of the ZCrelay,· v.h1-ch operates, The or,er3.tion of the 
~relay closes 3 ,circuit from ground through lts m:ike oontaot, terminal land 

: • •·' 1 brush. 3 of 'the IC switch, outer contacts of cam O, br-eak contact 3nd wino.1ng of 
,. ·-the 200-L selector switch m:ignet t-o b3.ttery··th=-ough the 44-A. resi::.t3.nce operat­

ing.the msgnet', wp.ioh moves the brush assero'tily of the IO i=.W-\tch tO"term1.m.1 21 
With the IC brus-n 1ssembly on ·terminal ·2, the ope-r3.t1:ri.g circuit of the Z .~elay 

·,. •1 1s·opened. rele!lslng the 7.Cr.elay9 which o'lo~es· :i •ci!'cuit from ground through 
1ts break oont~ct, outer cont~ote of ·c3m L, b.ioush. ·l a1rl ,terminal 2 of the IC 
switch• break oontaet of. the, lviP.B ltey, bFe3k con'l,ai,;; of the MPB relay, to bat-

.-,•· tery through. the winding of the RS-3 rel~y which opE:!"3.tes. The TF- ·relay 

. ·, 

does not rele3.se With the o·pera~!o.n of the ,{3 3 relay, being held o:per'a\'..~d. in 
3 c1 rcu1 t to ground through termiml ,2 and b1'ush 6 of the IC sw1tcha The ~5-3 
relay operated, locks through·.1ts-make oont3ct, break oont!lat of the·RS-4·r~l~y, 
terminal 2 and br~sh 5 of•'the IC'sw!t,ch., to gro::md on the br>e:3.k oont.1ct of t'hu 
zcrelaya The operati"on of the RS-3 rel-ay 1n turn opat 0ates ';he RS-2 rel3.y, over 
a oi r-cui t to gi'"ound on cam G (R-2 J am closes 3. o1rcui t or,er2tir.g the RS· r•elay 
to grot1nd on its :uma.tureo The operation of the RS and r.s .. 2 rel.:1.~·s or;er:1tes 
the u--P magnet of the incoming seleotol' ol i,cui t, -movinG the incoming elevator 
to the f! rst t erm"in3l of the next group tn tlie ·same manner as the slevatot was 
moved. from one· ter-minal: to .anot-her terminal ·in the s.l::ne group~ Upon the opera •• 

• ticn of tha RS-1 relay· 3nd re1e~se of the BS ·!'elay, .as·p~'evioasly deso'ffbed. 9 

the RS-4 relay operates; ·closing a a1 r>ouit from gro,md through 1 ts make oontaot, 
bre9.lt cont30t of the :Z ·rel:ay, tar·m1 ns.l 2 !).nd o,rush 3 ·of· the re sw! toh. outer 
contacts of earn o, to .b:Ittery thI'C'.lgb: the creak lloniaot and winding of -the 

• zoo~t select o.· magnet, and. 44-A resis.t.anoe moving the b l'USh asscm'c>ly of the 
IC switch to t,erniin:il 3: 

46a All the trunks in these ~nd.groRp are test€d in ~he s~me ro~r.aier as 
the f1 rst trunk 1n the ft rst group, ::!.nd \\11en the incom!.ng e1evstol" tH"U9hes r-egt 
upon the-· overf~ow term1n.1ls of .the se~ot.d' gl'o·up 9 the e:ev3.tor 1e move<! to the 
f1 rst termi~ls of the th1rB. groi:rp in the s9.me rr.:'.l::mer-ss just deso!"ibed. At 
this t1me, the· IC ortlsh· z.ssemb1y ts ·resting- on .te.rmin:i.l .5. '!'his p-rccetlure 
is re-ueated until :111 the. trunks in the fou,• consecutive groups have been 
tested. The ·b:-ushes• of tbe incoming. -el e~-atcr :are then ts~'Z;ng uron the over­
flow terminals of grou!J 4. :and the IC bruch· :iss·embly 1 s yestlng on terminal ., • 

~ 

INCOMI._N(LE.I,~ATQB_· RJ,J!UR~. -~O NORMAL 
. . 

47. Wl th the 10 sw.i toh, on t~r.minal 7 • the Z •rel1y oper3.te3 from ground 
on the z oommutatstor. segmen,t over .tr~e 'EA-1 -lead and advances the IC bi·u~hes 
to terminal e. With the-IC &witch on term1n~l 8, tho i relav is released. 
·closing 3. o1 rcuit f.'rom gr:,ound .tr.:rough it~ br~ak contact, outer contacts of c:lm 
L, brush 1 and termin:il ,s pf ,th~ .1:Q l'>v;l tqh, :to ba~tery through the ~-lB magnet, 
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whl ch adv>noes the sequence sw:t t ch to 'osl ti on 8; In posl t I on 8, a cl rcul t I, 
·closed. from ground on cam F, lower contacts ofc cam.H (R-l~l over th~ TD-1 le3d, 
to: b:ittery th?'ough the DOWN ma~net 1-n the. selector c1 rcu1t, operating the magw,t 

.3nd restoring the incoming elevstor to .nonn3l. When the lnco~i~g elev~tor 
. re::.ches the bottom of the fr3!Ile, ;1 ci r-cui t 1s closei from grou.nd throt:gh the Y 

.. • ·cormnutator brush and segment over the TY-1 lead., 1 ower contao.ts of. c.3Ul G (R-lA) 
• , ·03.m C ·{R-2} • t•O battery. thrcugh ths R-2 rnagnet 9 3.dv~ncing the switch to :r;,os.1 tiO'l 9. 

'Nhen the R-2 switch is passing through position 8-3/4 to 9, :1 circuit •is cl,osed 
• from ground through the ·contacts of the·ST key 0 outer contacts of cam S (.R7 J, 

bre.'.l'k cont.'.lc.t of the T1A. rel:iy, to batte?Jy through the winding of the 200-.M (I-4) 
~ ·selector.magnet., o:par3.t1ng am releasing the magnet, moving the I-A. .switoh to the 

next tennlnal. Wi tn: the R-2 switch in post ti on 9, a circuit 1 s closed .from 
ground through the break contaot of the Z relay, out er .oontacto of. cam L, brush 1 

·•and terminal.8 of the 10 switch. t()I battery through the R--2 magnet, ad.v3ncing tlie 
. swi toh to posit ion 10 (normal l. Al so. fn position 9 a oi rcu1 t is closed from 

• ground through the .lower ·outer contact. of. cam G, termin.'.3.l 8 ~nd brush 3 of the 
IC switch, outer contacts of' cam O ,·. b:re·a!.c oont3ct .. 3.nd.. w!ndtng of the 200-L selec-

, • tor !'03,gnet and 44-A resi'stanoe to bat·tery, stepping the -IC swttch to terminal 9, 
where the c1r::u1t through' the 200..-L seleotor m;:1gnet is :-e-establ!shed through 
terminal 9 and brush 3 of the :JC ·Sw.it_ch,. stepping the IC switch to tennlnal 12 or 
normal .• W1th the R-2 switch 1-n·posltion 10, a oirouit i-s closed from gt•ound 
through the lower inner contact cf ·cum G9 and c::i...."!l D !R-4) to .b2ttery through the 
R-4 magne.t, providing an a.ddit1on:al ll)e~ns· of recurning ·the. :r. .. 4 swi toh to norm.11 o 

46. .If the. terminal upon: v,hl dh t;l'l.e b_rush. ass.embly of the I-A swi tcb rests 
1 s w1 red for a. test.,, .:the cl rcuH funot1 on~ as iesoribed for the f:l. rst tenntn:il 
6f the I-A switch, until· sl,l the groups. as detennln.ed by the cross oonneotion 
s·cheme for th 1.s terminal· have been test ed., v;hereuJ;Jcn the 200-M msgnet is again 
energized,. moving the brush adaembly of· the ··I-ll. switch to the next termln3.l • 
Wht'!n s.11 the final delector circuits avaU-3.ble to tbe :first lncom~ng elevator 
h~ve·been tested, the R-IA switch advsnced from podltion 3 to yo9it1on 4o in 
wh3oh position a second,inooming. elevator is tested tQ determine w-.ether it is 
being used in regular se1,vie;eG• 

SET,F.CTION OF SE00ND INCOMINfl. ·ELEV'ATOR 
'' 

49. ·Assuming th3t the ,second.1ncor.1ng elevator must be uaed when the brush 
.:isserohly of the I-,i s\·,'i'toh r·ests upon· term1n.:il 6, .:l clrcuit ia closed from 
ground on the ma e cont3.ot, of the CON .. relay, break cont.:iot of the EC key brush 6 
::ind temtnal 6 the I-A.switch; or.oss conneot:!on of term1n.::..l strip 6, lower 
outer contact o oam B (R•·n.l to·battery t.hrough the,.R-I ... A m~gnet; .:1dv:i:no1.1'1€, the 

~ ' ·Swi t·ch to posit on 4. As ~):le s"':ltch e,1ters posit io1" 3-:1/4 th~ PG relay oper.:i.tes 
over a· c ircu1 t _ 1·om ground through the uwer outer and f.:,wer inner contacts of 
C3m A, v.inding of the PG rel::iy, lower innei• and upper oute.r oont.'.lots .~f onm S to· 
battery. The )?8ration of the PG rel3.y removeo gro~nd from the TK~l lead, there­
by:'permitting the immMiite uoe of the· assool:3-ted 111oot1in& sclect~r, '";hen neoeu­
ssry,· in 'regular t raffi·c. In po.s1t1on 4, the second .in<'oming selector c1 rouit 1 s 
tested in a man~er similar to.the 'fi~st lncomlng seleo~or circuit, f~r a busy 

'condition, except th1t lead TK-2· 1s used instead of .TK-1. , . wi,.en the ti:ic~m.ing 3elea­
tor circuit beoorries· idle-, the (R;...lA) swltol':C3dvanoes to· posit.lo~ 5~ \i'\Jm th1:3 
point the teat oirouit funatio~s 3.s described with the R-lA switoh in p~s1tlon 3. 
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VJhen all the groups of final selector circui ta available to the second inoomiug 
elevator h.:ive been tested, the R-lA switch adv.:1nces to position 6 ¼here it tests 
.:i··thi'rd incoming selector circuit for a busy condition, Ua:,iag )e:id TK-3. Asaum­
fng· that .a third incoming elevator must be used when the brush 3.Jsembly of the 
I-i s,••itch rests on termin3.l 10, .:l circuit is closed from ground through the 
ntik'e e··ontact of the CON. relay 9 break contact of the. EC key, brush 6 and t~rminal 

. _1_,c(o'f the r-A swit.ch, cross connection of terminal strip 6, upper outer cont:ict 
'-'

0 'o'r·:'&:im.-.B (R-I.1.l to.battery thro1.:igh the R-IA..magnet, adv3ncing the switch to 
x,osit1on 6. The switch is advanced to position 7 and connected to the third 

~-::: ··jneoming elev'.'itor ,in the saine as 1t was connected to the first incoming e1ev:1tor . 
• '·· J ,• ,:· ' 

50. The it.est of the fin::il selector trunks in- ·the groups available to the 
third-· incoming elevttor proceeds in the S3me n:::anner a' descri htld for the f1 rst 

• incoming elevator. If all the fin3l selector circuits have not been tested. 
with the use of· three' incomi.ng el evato1's, .::i. fou~·th or more 'incoming elev3tors 
must be used. thus neoessit3ting ~he addition of a connector for every one to 
three ~1lditional 1ncoming•seleoto1•s required. Assumlng th:1.t the fou~th inoom­
fng elevator is required when the brush 1ssembly of the I-A switch rests on 
terminal 15, a circuit is closed from ground on m:1ke contact of the ,CON. rela~,c: 
b re.:lk cont 3.Ct of the EC key, brush s• and t ermi nul 15 of the I-A switch, oro S3 

connection of termln.J.l :Jtrip 6, over l€3d 4 9 lower inner 3.nd uppe1~ outer con­
t3cts of c3m :!? (R-IA.) 9 cam c1 to b.:ii.tery through the ·n~I-A magnet, advanc ug 

. the switch to position a. T:rl.e ·A. C.3.m a.dv3.nce-s the switch to position lOo In 
position 10. the same ground on the CON rel3Y~ through. the lov-.-01• contscts of 
csm P, and lower inner contact of en~ B RMIB adv.'.lnces the R-IB switch to :posi­
ticn 2. In position 2, the fourth selector circuit is testoo. for a busy oondi­
t1on over lead TK-4. From this point on, the teat o1rcu1t functions as de3cr~bei 
for the first incoming elevatoro 

5le If all the final selector circuits h3ve not been tested by the. ttrne 
I-A se- r switch •completes one revolution, 3 :me.or.cl sv:i t ch~ I-B, :ts 
1 red Vb.~ the brush a ssemb) y of the 1-A awi t ch ri::,st s upon terminal 21 a 

circuit is o se from ground through the make oont.act of t:1.e CON~ relay, break 
cont.act of the EC key, bl'uSh 6 a:ncl ter.nin:il 21 of the I-A swi tch 0 to b.3tte;.-y 
through the winding of tr..e TRA rel.1y,. which oper.ate9e The TR, -•elay oper.3ted.: 
{a} closes a c1 rcui t from ground. th rough the .'.lrma ture 3.ni m:lke cont3ot of the 
CON relay, m:i.ke contact of the TRA. relay,.over the BO.:.l lead, to b.1ttery throueh 

he ,\1nd1ng.of the RN rel3y which oper.1tes, {bl closes a ci:.·cu1t from grou1:n 
th:-ough :its make cont;aot, N t~H'mln.3.l :ind br'ush l of t'he I-B swiech 9 term·u3.l 21 
snd brush l of 'the I-A s·wi tch~ m'.3.ke cont3Jt of the 'l'Rll. rel3.y, to battery throur,h 
the bre.1k oont.:ict and winding of the 200-M (I~-BJ selectcr magnet, moving the 
brush as::.emb~y of the I-B :3witch to te_rminal la .Frnm this poi:11t the autorr..3tiC 
test of the fin.11 selector· circuits,.1 soc 3ted with this 1·switch unit is com­
pleted in 3 slmil'.l • rn3.nner as d.esc"'ibed· for th.!=' f\Nt ·I switch uni_t~ \'.','hen the 
brushes of the I-13 switch rest- on. t-erm-ip,al 2h ,.;ind __ there .'.lre more nn:i,l selec­
tor circuits to be tested, 3 third sw1tc},. {I-c·_not ··sho·writ 1s required,~ T}1is 

\
s_wit,_cn 1s r.aovei off nor-ma1·1n ~:ib.ct1y t'.\'l,~ s3me_;inf~ef:':9-g tLe I-B switcr. was 
atep;.ed to terrrlnal 1. • . •. •':· . ' • 

\ • ' • "' 1 •~· • ; ., ." \' '-. ~ 
j - • ' • i : 

• • • r ,; ~ ,, ·.r 1 -~ • 

• ''' ·~ j , • • ' • 

• 
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CONCJ,USION OF A. ]l_Q_UPINE Tl!ST 

• 52. Afte'r a test has been rnadA up:m all of the final selector circuits, 
ground is conne0ted thr-ou 6h the m:~"ke oon1·3,c~s in -par'..".11.el of bot:1 the CON. and 
~N relays, break contact of the EQ key, bru,h 6 a~ termin3l 21 of the last 

·1 switch unit i"l the equipnent, t.6 b.~,;t-B·.•y ti\-rong:i1 the EC·l::t-mp v.hi.ch lights,' 
This sign:il lamp indicates th:i.t the end of a complete routine test has been 

. reache'd;· and if another cy•Jl e is no,t de.-nred, the RN key is depressed, and the 
ST key reies.sed. • ·The oper3.tion of the RN key closes a circuit from ground 
t11roagh its ·m:ll{e co:'lt::i:::t, to battE/!'Y thr0ugh the winding of the 'ijlf-;-1 relay \l.hich 
-operate,, and \oc.cs throo§h it.~ m3lto cont1ct to ground on the make cont:ict of the 
R~l rel:iy. The rele.1se of the _S.ii key open~ the holding cfrci;iits of the CON. :md 
ST r!:!13.:fs, releasing the ·reln.~~s. The re10ase' of the CON· relay extinguishes the 
EC l 3!np ::.i.nd re}e9.ses the TRA re!sy~ T1.e ·1•e1e·ase of the TRA rel3.y in turn re .. 
leases the RN relay, but- t;,ne R1-1 r~la;-,.• doen r.ot release being held also in a 
circuit fr0m 3rc1.md thr-o gh tl~e .bre3k" ·cc..-ht~ct 'of the· PC key, bru. h 4. and tenni­
n:il 21 of the I-A. switch, malre o~r..t2.ct ~f t}1e RN-1 relay. to b3.ttery througl. it., 
winding. Also the re1·e:1r.e of the T .. ,'\ rQl::ty c.~oses 3 ulr~uit fro:n.£rouni th!'Otl{..h 
the cont:ict-, of tlie PO ttey~ brush 4 .$.rul tedritr!a.1 21. of the 1-B switch, break 

, cont3.ot of the 1!'RA relay. to b3.ttery t'hrough t·he break contact and winding of 
the 200-M (I-Bl ·seleotor>,magnet, s·epping the b.ru·sh•a3sernbly of, the I-B sw~.tclt 
to t;he next or no·rm:il te!'mi"lal. Tbe_ RN: key 1s now released, closing a Q1rcui~ 
from ground· throug:t1 the creak .cont3.ct o'f the ·key, make cont.3ct of the· RN~l re­
lay, termin.:1l 21 and 'brush 4 of the I-A 'switch, bre2k. contact of the TRA relay, 
to battery through the bre:ik contact 3nd winding of the 200-M (I-A.) selector 
switch• moving·the I-A. switch to 1.ts. not'm.3.l termin:11 .. With the I-A switch in 
it~ norrral position; the holding alrciuit of the Ill!-l relay through terminal 21 
and brush 4 of the I-11 swi toh to· ground on ·the: PC key· 1 s o]?ened, releas1n(s the 
relay. This completes '.l single routine test of 3.ll fin.al selector circuits in 
a fuli mech'.lnic!ll exchs. ea. .·. 

TEST OF' A. '.PARTICU!-,AR FINAL GROUP 

53 .. In order to .en.3.ble the test man to make a test •ur:on a i:r;irticular group 
of fiml selector oi rcui ts, or a. :rnrt1aul:lr final circuit, a oha!t 1s pr·ovided 
sho~·Jing the groups of f1n3.l trunk:~ a,v. Hable to a brush on 3n,incom1ng fr3.m8; 
and also 0lt <>hows \Vhs.t-lrnys to opel'3te in conjunction with the PO key to c:1use 
3.ll ·.1 sw1 toh_ to :step to a termin::i.l w~_ich :I;errn1t9 the test of, :1. parti,cul.a~ group 
_of t runt:s·. 

54. A.ssume t-hat the group to be te:1ted is reached oy.an-tncoming selector 
.1ssociated:with tl:e I-B switch, 3nd also requires ihe use of a thir-i c_onnoat.Jl'e 
Further assume that· the cross connection scheme shov.n on the sr,hematic .'.)pp) 1as 
to the I-B switch as wel 1 as the i'-A wl t ch, If it 1 s desired t.o test s 
single g?"ou:o of trunks aP?f:s.ring in the 8th incoming 3/r.'.lme,. the foll.ow.ing keys 
must be depressed. In the units row., key '7; ,in the secoud. row, the t~ns (rf'} 
key ::md the TWB key; tn the group nUJnber ( GN) row, key 2; .::i.nd ill, the over~:. ow 
count (OC\ row, key l; .'.lf_ter which the PC, the TRA, :1nd the ST keys 3?"'3 d ;p-:-eH edo 
With these keys depressed the brush 4S em~ly,of the I-B ow1tch ~ill stap to 
terIBinal 18, causing an elev3tor on the Btb incoming fr.1r.ie to test the firot 
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trunk of group 2 in the bank 3 of the i'r:ime., This vJi l necessitate the use of 
conµector 3 (not shovml. v:hich however~ in entir•eiy similar to connector 2 0 

For cle9rness, the 5 lead of the second connectcr will be used to represent the 
8 1!3.'.ld of the third. connector. Af~el' testing the 8th fr:ime, t-he incoming el ev:1-
tor will return to nor1713l upcn stepping to tpe overflow termi11:1}s4 • 

INCOMING SELECTION 

55. The operation of the ST .'.lnd TRA. keys olo3e 3 circuit or;erating the > 

ST relay. The ST rel3y operated; closes .?.: c i rcL1i t from ground through the 
make cont.'.lct of the TRA key, make contact of the ST rel:iy, break contact of the 
EC key. bre:ik oont.'.lots of the TWD .'.lnd TWO keys 0 ID3.ke cont.'.lct of the TWB key, 
over the CC-1_ lead, to battery through the winding of the TRA rel:ly, operating 
the relay. The or,er.'.ltlon of the -TRA rel:ly closes :i circuit from ground through 
its make contact, N termin::il and btush l of ~he 1..;.B swltoh, ova:• le:id BA-1, 
m3lte cont.:ict of the TWB key 11 break cont.'.lots of the TWC 3nd TW!"1 keys, N te,•m!n:!l 
and brush l of the I-A switch, m.'.lke O0nt:io~ of th'3 T'3A rel 3.y, to battery thr>ough 
the bre3k contact and winding· of the 200-'M 9eleotur {"!-13) magnet atepp1ng the 
bruSh assembly of the I-B switch to terminll le With the ·1-B switch on termir.11 
1 0 a circuit is closed from ground through the m3ke contact cf the PC keyQ nor­
m.31 contacts of uni~s keys Oto 6 inclusive, over le~ds l to 7, through the 
l to 7 contacts and brush l of the I-B swi toh_, le:1a. BA~·l, ~:a.k~) contact of the 
TWB kay> bre:1k cont::icts of the TWO :1nd TWD keys, nor.nu~ ccnt.::.::it sr.d brush l of 
the I-A swi toh, ma.ke contsot of. the 'iftA. relay, to ~3.ttery thl',)Ugh the "'ore:ik 
cont:!ct :?nd w!m ing of the 200 .. M • ( ! ... 13)" magne':; ~ rr.~v:1.ng the b 1·ush ::i.ssemb .. y of the 
!-B switch to :pos:t!on·s. Tp.e tens {T.l k~y o~r-::it-::d.0 closes a p.'lth ';)e.~mit'::!nc 
an :!: switch to step by- the uni ts terminal 3ssoc~ated with the opel'ated U • ,;y 
and to proceed to the tens terminal associated with the U key, W1th the l-B 
;,witch resting on termin3l 8, tha energizing c! rcui t for the 200-M ( I--B) m.Jgnet 
ts .from ground through the make cont.'.l.ct of ~he PC key!' T keye··m'lke oont3ct of 
un1ts key 7~ over 1e2.d a, . .:.erm1nn.l 0 :md b1·u11h 1 cf the :r.-B switch, contacts of 
-::he the TWD9 'l'WC and •IWD :k-.sys9 m~~ 00~1taot uf' '.;ho 11:L'l. Nll:..y, to b3.ttery through 
the b:..~eak oonts.ot and w:i.ndi1Jg of tho 2CO-M (:.,BJ m.:.gnet-~ moving the I ... :13 switch 
to te~·m1n:1l 9. Termir..31s. 9 to ,.'7 w inol usl ve~ of the :z ... B switch a.re connecied 
over leads 9 to ~7 0 inclusive, to gtound. hrough the .3SSJciat.ed un!~ s keys, 
thereby stepp1.ng the brush :1s err,b}.y of the 1-B Swl tch to t e,•minal 181 '\V:1en 
the I-B switch steps to position 18~ the energlz:l.ng cl 1·cuit of the I-B m:a©').:.?' 
ove.- lead ::.o 19 o-pen~ ::lt the co::i~.acts of units key rl~ stop:p!nc the movemenw 
of the I•B awi tch. 'lhe remov::il 01' g?ound f,"Om the te;.•m~n311 ~8 of the !~B 
swi tt!h, al lows the T rel3.Y t,o Oµl;'!3te l.:r-. :J. ci l"cu! t from ground through (;he make 
c ... nt.::io;;s of t},e ST relay~ lower co:at2c~s or cs.m J 0 to ~stte.-y through the win<~­
ings of the T relay 1nd 200-M ( J: ... B l magnet, opsrn lng the T rel3ye The I-B 
rn:ignet does not operate in series w1~h the h!gh res1 St3.noe of the T re~ ayn 'foe 
T ~elay oper3.ted 0 in turn operates the CON rel3y, 

56. Wlth the I switch rest1ng on termin:il 18 3 olrcuit ta also cloaed f~cm 
ground throUE,h the mike cont.'.lct of the CON, rel:iy, brush 6 and tel'min-:il 18 f i,he 
I-B switch, cross oonnect1on of terminal str1p 6, over 3 lead (riot shown}• aml 
lower outS'!' cont.'.lct of c:im B on the third connector s,o;ritch to b:ittery through the 
R-IC magnet, (not sho~n), adv:inclng the third connector to pos1t1on 4. &avtng 

r 
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assumed that connectol" 2 3nd the 5' lead represents:tonnectot"· 2, 3nd· the T-8. 
1 ead, the circuit oper3ting the third connect·or n'o·gne·t" m:ay -be tra.ce~ vi_sual-ly 
over. le3d 5 from terminal strip 6, .and C3m B, to battery through the R-IB rro.­

net. With the connector in po::iitiou 4, the incoming selector circuit. assigned 
for test P'lrposes is tested f'.:lr a 1J1.1sy condit lone When the incoming selector 
circuit becomes idle, or if. ft is idle· 9 the ··connector S\\'i-tch n:oves to. position 
.5, in vihiCh poat_tion this cirO\lit·, is cdnnebt-ed' to the ·-1ncomine, ·erevator. The 
test ci llcui t. wa1 ts in th'is :P,dsi t(on _Llnt"il ,.the PC .key 1 s ·rel rosed. . . ' . ~ . . ' . ' . : ' : .. :_.. 

INCavIING BRUSH: Ar-ID. GROW? SELF.CT IONS ·.•. • ·.: ;· ... 
, . . , 

57 •• Se_quence s·w1 tch R-2 advances to ·pcsit 1on 2 and then· to position 4 in 
the S3mE-'manner 39 descr'ibe·d 'under~· 11Routtne·1est"• • In position 4\l" the h1com1ng 
ele7ator 'ts moved upw1rd for ·1noom1ng brush selection, selecting brush 3. u~on 

.·receipt of t_he fou·rth _pu_1s1;i. tr:u1~mi tted o~,1 the A' oo'!mlutator brush :1nd t;rngment 
in the 1.ncoming, 'the R-2 swi toh :idvanee:1 to post tion 5, 311d then to pos1:t-1on 6 
in the s3me ID3:nner· as de cribed under··-'ROu-t:ine·Testr:i·. -In pos;ition -6, .the 1n­
ooming elev3tor move·s µp for ·gre'up: seiect1dn.· lntertn1 ttent -g'round is connected 
over the TB 1 ead, ·.through.' the upper ·outer :and lower inner' cont11ot.s of c3Jll L. on 

•··the connector-, uppe·r cont3..ots of c~m M '(R..'.2.), break contacts of t·he GN key ~ 9 

.m3ke coni.J.ct of _tl).e G-N key 2, b1•eik cont.1ot- of count :i.ng r·elay_ 2•_,- to battei:,y 
• on cam R th'rough 6:mi N and the v..1nd:1~ .of,,counting· r-elay 2, ol.)er3ti,ng -the relay, 
When grounc:l. Is reooved from ~he TB le3.d, ·relay 2.' oper.ates_.ani .loclrn through 
_the ~ke· contact o( ooµnt"lng· re13y -2. · Upon re·ce1?.)t of the secqnd pulse, co·unt-

~ ... ~np- .relay l' qperat·es and locks' to· 'ground' through the, make.-oo~~ac.t. of counting 
• :._ .. re~~Y t.' The i:>:pera.t_'io·n ot co\inting ·r.el~y 1 1 ' tr:inS:fer<s the ·rul_s 1ng ci ~cult· 
• .. ·frorri the· so, 3nd BO'· 3nd 1!'0' rel:1ys·, to -the o ·and o ! relays. through 03:m M (R-4) o 

•. The·c1rcuit :fpr the third pulse 1::1 through the make contact of c::ount1ng r.ela:y- l', 
._lower lnrier _and upper outer contacts ·of o3m M, w1ndtng of the O relay, to_bat­

tery :o~ C3rD R, o?.9r.'.lq"?1g the O rei-3y~ • Tfilb.en the cl rouit ·through the B brush on 
the lncomil'lg t=}l e\l':3-tof, is ~paned ·t.1?,a ·o' ·relay oper:ite:J :and tool:.:.s t.o grou~. ~n the 
roke cont9.cf of the O reliy~ • The o}")eration of the o·• relay 3.d.vanoe_s. the R-2 
switch to po~Hi6n 7~ Oi.'8r_3 circuit from'grdund through the.Jll3.k8· cont3Ct of 
the o.• relay, ·bre3.1c cont:ic_t of. the t·o ltey·. c!lm e to b:.ttery: th.ro_ugn • the R-2 m'.lg­
net. 

SETTING INCOMINa° CONTROL St✓ITCH 

58. Wheil: the R-2 S'-1\ 1t·ch enter 3. posit ioh :;., the IC •awl tch 13 st~pped _ac­
cordi~J.g to the OC key ·oper-::i.ted. A. circuit th:en 1s· olased· from ground thro 1€,11 
the upr,er inner contact of c3m· 'E, break ocnt::i:ct !3.rtd:.V:.•inding o·f ,the 200-L selec .. 
. tor m:agne.t, to _)l.3.ttery throu.gh the 44-A ras1:.it3nce, successively oper:it1ng the 
selector nugnet u:ri.til° it ts shunt'ed. l:iy grotind: o-.:ier one. of the ·leads to :ire 2 of 
t~e IC. s,,,.1.tah·.,· }lavi:ijif:\~:per.!itE!"d .90 ·1-cey :1,· th.e·IC swltah st·e:os un1;1l tepn1nal ? 

_.1~ I",eaobed; .. groti¢.',through th~ ~ke oont:1.c1i of the oc key !,,.over ~e3.d l, ter-
. ·,m1p.il ._?. 3nd ~rusp.,'2._:;q!, ~t1e.··19· swi t~Ji, • 1n1;1er:•cont ots··of •cam o, to 1;>,3-t~er_y, 

through the '44.:,A res1st::ince,. ahurits 'the· winding of ,the, magnet, ther:eby __ pr_e_yenting 
its operation. When the R-2 sw1tcb. adv3noes out of r,ositio:n 6-1/4, Ground is. 
removed from both sides of the stepping ID3f.::net. 
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trun).ts pr.ocee.d.s in thE;! sa}!le mJ.nner as described under·"Routine Test'' until 
the incoming elevator is stepped -to the ovet•fl ow t·erminal, Ground is then 
connected to the TA le3._::l, brush 4 :il-:.d ter-rfiin:il 7 ·of .the IC switch, outer con­
tacts of crun Pp to battery through the Z relay, :opar3.t1ng the relaya lllso in 
:position 7 1 .'.l circuit is closed.from b:ittery on the upper inner contaet of.· 
cam R nake cont3ct of the 149-G interrupter,-to ground through the windings of 
t;ti.e ~ey rel e::ise l1'13h'!lets releasing the U11 GN, .::1nd OC keys. The ope:•:ition of 
the Z relay advances the IC s.wltoh to terminal 8 :is .. described unde;.• p:iragrjph 
47. from this. point, the .incoming elevator, the IC .swi tch 9 and R ... 2, sw t..,h are 
restored to no,rmal as 3) so described under par.agr3.ph 47G As switch R-2 passes 
through. po3itions 8-3/4 to 9, .'.l circuit is closed through cam S,·adv:inc111g the 
I-B switch to ~erminal l9c T'ne a!i·cuit is re.stored to. normal .by o:r;er.1ting the 

, RN key and rele➔si-ng the ST and TRA .keys. The ~rper::1tion of the. RN key opt-n•2.tes 
the RN-1 rel .1y 8 The rel ease of the S1fl 1tey ol cs es .1 c 1 rau it from g rot1'nd th rougn 
the oont.1cts of the key, outer cont4ots of crun T on·B-62 cam B; to batteJ"IJ 
through the R-lC magnet (n,ot shcv..n) of the third couneotor 0 advancing the sw~_t;ch 
to position 8 1 the A cam carryil".g it to position 10 (normal)•· The operation of 
the RN key connects ground through the .uwer inner contact ot cam H (R-2}, br€3k 
oonta~t of the ST key, J'l)3.ke contact of the RN key and .normal contacts of the U 
keys, to rill le::i.ds connec.ted to arc l of t~e I-B sw!tC'!1, .3.dv~mcing the s.wit·ch 
to tex:minal 21.· With the I-B switch on tennin:il 21, t~1e RN Irey 1s re1eased 11 

closing a oircnit from ground. through the b!'ea..."lt contact and winding of the ;.•e­
lease magnet associited. with the T and TWB 11.:eys!, rn.'.lke ccnt.'.lct· of the mr-1 r,,e­
lay~ to b3;qery through the break qontact of ·the RN key 0 oper.1ting :the· m3.guet 

. .:ind releasing the T and ·TWB keys.· Thi3 rele:i·se of the T'iVB key o.pens the hold~ng 
circuit for the TRA relsy \\hlch,.rele.3.ses. The·release of:the·TRA re}:.1.y olosetl 
a oircmlt from ground through the break oont:iot of the PC key -brush 4 :l.i'"1d t8i"'illin3l 

21 of the I-B sw1toh, bres.k contaot :of ·the TRA relay to battery thl"Oli!gh thS 
:tire-¼k contact :111d v1ind.1ng of the 200-M: stepping m.3.gnet, adY3.nc1ng the !-B- ow~tch 
_to norm3l 0 The l'ele.1se of th'e TRA relay opens the hold'.;.ng circuit of the RN 
rel3y which releases •. T}ie release of the-RN key .3.nd of' t~e RN relay opens. 
the holdt,ng ci rcu-1 t fo·r -the RN-1 relay v..n 1Jh rel e:l[:aa ~. re9tcr1ng the en.'t t re 
oirouit to norool. • 

Tli.llili'G 1rn~TURE 

600 Whenever the ST key 1s oper3ted, a circuit ls closed from ground 
through. the ooke contact of the key, over le3.d A: terminal 1 and brush 4 of 

'the tlrne a1a~m swi tohg to b3.tte?'Y th!'ot:igh ·tbe w!:ridfng of the TA relay 0 cper.3.t­
·1ng the rer::i:yo The TA ralay operated~ focks through its nnk~ cont3.ct ·3Jld 
bre:ik cont3.ct of the .TA key, over le.:id B~ upper inner :md ] ower outer cont1ots 
of c3.ni-H (R-4}" to. g~ound throuQh tht'.:l -in3.ke cont3.ct o~ the BT key un~il- 'posi-
t ion 2 of the R-4 switch; when the l oclt1':..1g cl r-::ti i•t is to g l."0 uud th roug.11 the 

. upper contacts of oam H. Should trouble develop in the test olroui~ before 
switch R-2 re3.ches pos1'tlon 'I O or should ~n lncr1m1n,g seleotct· be. kept bt1sy 1n 
regular tr3.ff1o for 3 ttme sufflcient-ly long to prevent testing a f1n::i.l selector 
c1rC\1it oomplete~.y·before the T~·swttoh m1kes one revclut'lon, or should.a-nn~l 
circuit show trouble ·.u:,.der tost, :a. oi rcuit 1s closed operating-' a rnass3.ge· reg1:.ter 
3.nd lighting an .'.ll.1rrn l!imp .. Th,e oper::ition ~f the TA relay :1190 clcse-s-3 a~,ri::-:.11t 
from gt'Qund through the contacts Of ·:i 152 type lnterrupze·r• m.:lke-. cootact :of the 
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'IA.. r.·~1ay, ·bremt :oonta~.t.' Qf _the Z r.elay ff \'.ti.~ing u·sed) • to battery t~ro.~gh the 
winding or the W .relay., ~nd 450 .ohm ~·1nding of the Z relay 1n ser~es, o~~at­
,:tng th·e W relayo At' the b!'eak of .the inte?'.~•:.:;pt;!"r cc~t:.1ct:.;~ the l SO oh;JJ '.:i! . .. 
,.ing of· the. ·z relay is oonneo·ted jn ser~ es a id ing: with the 450 ohm w:~:iing. of 
·.the re1'ay, .through. the v.i11d.ing of the W r.eiay, operating the Z relay through 

, .. the ·make cout::ic't of -the W. r!i)p.y, .upper contacts of 03.m H (R-4.) 'to ground. At 
• the next mlke of the interrupter contacts the .wir.ding of the W relay 3.n l'JO 

. oli.m Qf the Z .rel.3.y. :J..re ·5!1unt.ed by g1•ounc:!.-. t'eleasing the W relay. The Z relay 
19 held- oJ:e.rsted.,from ground· through the contacts of the interrupter, make 

.. cont:J.ot- 9f. the 1rA relay~ make .contact· of the Z r_el:iy, to battery thr.ough the 
1100 .. ohm w1nd1ng. A ci r:cui~ i 9 no:w .closed from ground., through :the cont:J.cts of 
the 1nterrupt_er 0 make ~ont:iot ·of the TA relay 0 make cont::i.ot of.the~ rel3.y 9 

terminal l and b,.rush 3 of the TA. switc..1'.l., to battery ti1rough the whiling of the 
200-R (.MM). magnet, operating the magnet: .At the second. bre3.k of t~e interruP-

~ ter, the holding ci rcu:it for the Z rel:iy .'.lnd the operating circuit of tho ~! 
msgnet is opened, releasing .the .relay a,nd nngnet,·. moving 'the b?'ushes of the 
TA switch to the next termin3.l,. UJ;)on· the next 9 or th1rd. 9 make of th.e .. 1nter­
_rupter, the W rel:1y· re-o:pe~3tes r .. :~>-::i::i.t1ng the .'.lbcve describsd oy.31e· anew, 
Jf eithe!" ~he lnciom1ng· elevator or· the final selector o1rcuit is· kept busy 
on rout1~ traffic su.fficientl~r lopg '.to· prevent the .completion, of the fin~l 
tests 1n .the. tlr.1e intElrval as cietermi'ned by the Telephone Company, the TA 
SWit~ sdvanc.!3S to termin.al z1 .. ·v:ith the brush ::i.ssembiy of the switch resting 
o.n termlna., 21, a oi rcuit is closed fr:"om. ground through the m:lke cont:ict of 
the TA r~lay. brush 2 and. terminal 21 of .the TA switch 'to b.'lttery th.rough the 
alarm o1 i-cuit, operating the ala mi mesi:lge. regi 3t,er- 3.nd 11ght1ng 3 sign3f. l3mp 
located. in the test ~esk.'_ The sw1tch"brushEl9 remain on termin:il 21· until the 

... , TA key 1.:3. op~ratedo. The operation of'_the TA 1key re}e:ises the TA. rel2yo The 
' • • r~lease of th_e TA relay cl1foes a c,1r,c_u'it from gfound through its break cont::i.ot, 

termiri.:il 21 and b,rush i ·oi the TA, swl toh, 'tp b:ittery through the bre$ contact 
and winding ·or 'tlie MM. riagnet, steppt_ng the T·A. ~w1tcb. to normalc 'The TA relay 
re-Q.perates ·with tlie T'~ s~t .tcll_ ,rio mni', o~er th;e s11T.e O.i rcu~ t as u· initially 
operated and locks through, t_h~ ,c.ont°3.ots 9f t!1e . T~ key 0 ste.rt_tng another t1m1ng 
1nte'rval~ Should tlie test on ·a ·r1na.i ·selector cl r·ouit be completed before tbe 
TA swl toh completes a revolntlon, the holding cl rcuit for the TA. relay 1s opened 
v,hen awttch R-4 advances frcm posHton 18, releasing the TA relay. The rele:ise 
of the TA relay advances the TA switch to norm:ilo 

' END OF CYCLE. ( E<ii KE! C ' 

61. When ·o·ne cycle of routine test h3s be~n: ·compl'et~d upon all the final 
selector o1 rouits• the EC· 1:.unp lights as prevfously des·or1bed tmd.er p:irag".'3.Jn 
51. At this time :ill the sequence s,ttt'che's are norr.'.l.3lo the bruih. 3.SSOrnbl18S 
of the I nwitches 3re re3t111g on the 1ai:.t ._term_inal of eaoh ur..1t 9 !i\v-aH1n& the 
operation of the Ri.~_~ey, the'TRA, CON ~nd.~N.rel~ys :ire operatei :ind_the -sT 
key depressed~ If 1 t ls d.es! !'ed to st~r~ 3.D.O.ther cycle o i' rot1t tne tests, the 

, EC.k~y la oper3.t€d r~oment.'.lf~ly_-_ .The opt?r3t1on of the EC key sxtingutshes the 
EC ls.mp !3.nd rele:ises the TRA rei"ay.. The reles.se of the TR.A relay also oloses 

. a. ct'routt from ·ground ~h!"oueb.. t~e pt'e3k _0ont:1ct of the PC key, bru9h. A sud 
't.ermit:J;ll .. 21 of 'the 1-B ·s{vitch, bi•e~k cont3.~t of the TR,\ z:elay; to ground 

thr,ough the b'reo.k • oontaots :ind v.•ind1 ng~ ot the 200-M ( 1..:.BJ' magnet,· ml c.h oper-
• at.as·' and moves· the bi-ush' 99l:1€mb}y or' the 1-B 3W1tch to nom:11. The oi r6u1 t for 
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restor~ng the I-A switch is from gromld. t!l.rough. the m3ke cont3.Ct of the CON 
relay, ooke cont::ict of the EC key 9 termir..31 21 s.nd bru::ih 1 of the swit0h~ bre:;i.Ji:: 
cont:ict of the 'I·RA relay~, to b:attet•y thrnt 1gh the bre:lk contact and w1nd ing cf 
the 20C.-M (I-Al m:a6net. Frcm this po1nt· a1:other s.utorro.tic test of all incomin;; 
selec_tors proceeds :as desc!"ibed under 11nou~ins Test" • 

.... ., . 62. If trouble develoris in either the test circuit itself, or in the 
• fin3.l selector circuit under test, the time alarm J::\m:P will light :is described. 

--~ .under "Timing Festure". If :1.fter tho TA key ·is opnr3ted, the test circuit does 
"not c·ontinue its functions, the C.\.key is oper2.ted. The or,er3,tion of the CA 

key closes 3. circuit from ground, through the CA key, c2m D, to battery thr-ough 
the _R-4 magnet, ad.v.ancing the swi teh to position 16, The-circuit ren-,:l'lns 1n 
positicn 16- :is long as the CA key is 01;el'3.ted.. The final cll"cuit during thts 
int~rv~l is helc busy from sro~nd through ~~re E {R-2) b~e3k con~:ict of the. TF 
rel:iy 1 upper cnnto.cts of cam P on B-G3 bre:lk cont:3.ctc of tbc 'l'Ira 3.nd NT re}3.ys, 
cam n. over the rrs le:id~ ~ft.e:- ~he rele.:ise of the CA key, tho· o!rc 1it either. 
:id.vances the incoming elei;-atcr- to the next fim.l in the g!'oup., or ror;eats the 
test on the defective final, !f the REP l:.ey is oper:?.~ad~ .If the 'REP koy is 
not op~rated the RS-3 rel.'.ly oper:1<:es th!'oug}r the restored ccn•i;act of the C·A 
ksy to grcund on c:im ~o From ~his pJlnt the R-4 switc1 is restored to. norm3.l 

. :is d.esorlbe~ uncler :Parsgrap}1 40, • 

63. W'nen !t ls desired to_ re!)e:tt tne test upon a certain fin.31 !Sslector 
oir~uit, the REP .irey is operat<?d~ 'I•he ope:"!:itlon of ·:the REP ):rey ol oses' 3. c1r­
cqit oi::er:::tti_ng tl;e REP rel3.y1' which locks to ground·th:>uugh the <K'nt2.ot .. of·the 
key as )ong 3s 'the key ts opcr ..... teJ., or through·the m3ka contaa~ of the'.rel.1.y 
to ground on the lov:er outer ooEt:i~t cf c,gm P (F.-4 l, if tha-R3P k&y 1·s mome;u­
tarily o:i;:e.r::ite:d to r..att.e a si:r.glo r(!-pe::>.t tes:: ~ or thr~n,gh tl_-:.e :!,()\\'3l" 1nnoi.• con­
t.act of C.3m D (R-31 if the M1.i1 key !s ope!".'.ltad.. The· OJ?flt' tion of t_he -RZP. rel:iy. 
closes a circuit from grouu1. tnrough .. c9m E (R-4 l, bt'e:\k oonta~ts of the CA imd 
I.iT keys~ malce c:mt3.ct· of the.REP reiiy to· b~ttery ·thr0ugh' cam B and: :the R-4 
~gnet, 3dv::incing the switc...11 t,::i po3lt!on·l7. • ·around on- 'the' ST lrey .02r-rle..s the 
switch to IXJSi t ion 1. The. RS_-;;;·. rei:;i;y· does ·no·t oper:ite as dest'.n•ihud· urder 
"Routine Test". wi.t.h tho.switch i,n pcs:tt'cn .._6,-<iua ti) t'he: ::>J?a~2.t-in.g,c1ri:u1t for 
the RS-3 relasJ being opemed 3.t _the co~1t:1·::;ts of tha REF :-c!iy. • In :posi~1-on l, 
the seconti test u:pou the. f tn.:i.1 sere·otor cir;::uit pl'oceed ·1n e:ioctly the s3me 
manner as the first t.A.st i.;pon, the oU•iJnit~: Tb.i:J t~st is i·eDeatod. i.mr.11 the 
release of the 3EF key wh!oh re1e11ees the 'RF.P rel::y~ alldw!.ng the c5per.'.?.'t1on 
of the -q,g_., relay -:it the conclusl::in of·tl\e test.··fr--:i;.n tr.1s·r10ir!t, the test 
c1 :rou it function:, :ind steps the· incoµi1ng elevator to. 1;1-~e next ~et of f in.'.:11 • selec-
tor circuit terrnin3l s. •. • 

AUTOMATIC PASS BY ( ~B) K:B;Y 

64, Whenever 3. bu .. y f 1n3.l ae1eot0r is encountered th'e BF lar.J:P 11igJ.i:ts to 
ground on the TS. le:id. T~1e ope-=-ation of the APB key oau::fes:•the -auto:n..q .. t-.l,'o test 
cl rcu 1t to 1?1Ss by 31 l busy termin:il n and stop the 1neomhig- el,'e:v:ito·rr upon the 

, ... . . . , ...... . 
\, .... . 
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:first idle fl.n.al seleo1;or termin3.ls, The opE:r:ati~~ of the APB key reno-,es • 
the shor~ clro:iii; from 3.?\:i.::n'l. thE: wi:a:L-r.~ of th~ .P5 rel~ allow·ni .H·t~ 
o:perat~ ~n 3e.rio,s w-!. th ~h~ 0XJ obro w1ncl!-r.g· of t{e i"F rel:.-1y if the fln~l 
selector c:I. rcnit to be t,nted. j_s busy .. :· The ope,•a_tion of the PB relay closes 
a circuit fnnn g:"01.And th1·::iui;h. the br-c.'lk ~on'.:9.~t oft.he RG-4 1•e12.y~ m3l::o 
Ci.>nt:ict of the Pu reiay, br-es.1,: cor·i".9,:;t of the 11PB t•ela;;, to b4t:te 'Y through 
the winding of the RS-3 relay, ope1•8.tl1,g the RS-~3 relay.· The ·RS-3 relay oper­
ated., operates the !itS-2 rel:ay to. ground .on cam G. '11bE' R3-3 1•elay oporated, 
.~Jso.,'.?pe;-att'!s. the RS:-- re)ay whlcp oper:3-tt)~ ·h~ UP m!l.gn<!t: in. ti1e ina,,ni:l.ng cl r­
cui ta .F ro:n this point, t-:'le incomtng &le:vit:1r· .a.Q.-3.UC8b ·to t:no n9xt te~:i.,nl 
i:1 t-:!"le S21?0 m3.nnar 3,s descrio~,a tll"..c\er 'p'.\.3C!'RI,hS 43 3.nd <11.· Should thto 
fj_n:J_l se1ect_o:> yi r_cuit alzo be bus:,•~ the ~y.3:,_e of opar•.:?.t:i.onB ,jur:;t d0si.Jrrbed 
is rer,e.'.3.te~ un-::.11 an Mle final qeJ 0oto·r citGUit is'"fot!t1·:. 'I'hr:> RB·-2 i-'elay 
is marle r-1 ow i'f'l e::i.se to pre\•trnt the )?t(:17:r.afi:.s.1 i'C re! e:;so of ·tho T:.r. "!"J) :;i.y \\hen ti10 
momentt;m of_._th~- 111comii1g scle~t:it- rrJA,,-0.-:.t.::-.~•lly c:;,r~•ies !t:J s1e0verH1J~h bf!y(n:.(, 
the. l,ast of a ~er1es· ()f busy termirols t,:> .2-0. M10· terruil".'.ll~ Th<'= pr6in?,ture • 
relea_se .o.f ·the ~:\? rel.:1.y wouli rele:ise the E3 rel~y 9 th'JS caus:;_ng the selector· 
to rema; n on the busy t etmi nal ~ • 

65. s11.ould the incomlng elev~tor s.tep to 3. .s9t of ove:-f! )W termin::ll s 
with ~he AF"i3 key o-perated, the ~ ~ PB rel::i.y·s f'f.:::.ca..=ief a.nil thf:t Z roJ:;:., 3(1 ... 

vanaes the IC ·switch to an CYOr.. nuno'-E-N?o. ;;erm:i.:.1:;.1, f'rum· \Wliuh point it ad­
v.anoes. to the next odd nnmbered termiml as dcsor1.oecl una.er rarr..gr~ph 450 If 
the first trunl{ in the nexc gt'oup ls bvsy 9 the 'IT!' and PB reJ.3~~rn r•G o:P{lrate., 
performing the s3!Ile funotions as uescrtbccl. :i" Jveo VJ.h•m the t~rmin::.ls ·of ·au 
idle se1eotor._cirm1it :11•e fou:id, th~ ~utc•""l?,qc t<:18t -procn.ed5 in the usual way, 
unti_l_ the next busy termin'.1-l 1s fou?:14, \\h ,,h oauses t:1e PB rel3y to opor:1te, 
.unless .mesn ~hlle .the APB :itey 1 ~ res.to1•ed to rior;;ual ~ 

MANUAL Pi~S EY (M?B ). KEf 

66. when it is desired.. to move the inoomi:r.ig ele7.ator fro!Il tho terminals 
of 3. bus~, final selector 'circuit to the next ·st:)t of fin:-J • sslectcr tel·miuals 
which may o.,:, mly not _be bu1?y~ the 'MP:& key 1s Of0!'3.ted, The ·op::h•atlon of the 
MPB. key removes the shunt from' around the .winding Jf the PB ·relay", allowi.11g 
it to operate in s~ries with 800 cihm _winding of thc'l >r.•J:!~ • re1~~Y t-o • gr0und. ov•::r 
the TS l ~2d. The oJ)er~ t:. 1 on of the PB rel :iJY or..e r2t es ·the ·ns ... -3 3.Ud F..S-~2 rel':i~,s 
a-s previogsly described in :p3r:igr.'lpb._ 64., ~:he F.S-2 • rel:iy op~!'.'.!ted 10 ho.,cl.9 tl1e 
TF rel::i.y aper:ited through its 1000 ohm wiriq.ing and c)o;;;es 3 dt>cuit from 
ground-th~ough its own ~ak.e aont'.1-ct. m3.ke c0ntaot of the Tu~B k~Yo ·to b~ttery 
through '..he 800 ohm winding of ·the MPB yelay~ cper·3Ung the l\rPE rG).ayo • 'l!he 
HPE relay oporatsd, loclrs thr;.,ugh its 1200 ·c:nm wlr..i 'l.r.ig i.1.d. m~(t.e tJont3.ot to 

·. gro_und .on the MPf key. '.r:he operation of the ~S-3 rol:iy c~u:ies ~he im1>m!l'J.g· 
elevator "to mo •1.2· u:,? to the ~ext tar•m1lial as describei in· par3gr.'lph 43., The• 
oper::ition of the M?B relay -pr0·.rent;s \;he re-operatj_on of the as ... 3 re1:1:1 shoa:ld 
the terminals test busy and 0perate tbe PB ~el~y. When the V.PB ·key is re­
le:ise~, the sutom3t!o test proceeds if tr.e f1~.1 oelrctcr c1~~u1~ is idlo, or 

:the test circuit waits untll tne final sulector c.ircuit becomca idle. The 
release of the ~B k<'ly ·teJ.e:i.~8s t:-:s:1VlP!3 • t;olay. If it is cfaoi i-:.:id. ·to -step Lv 
the seoond. busy f1m~ seleot.or circui~•- the lilPB,lcey is re ,opar~r.ed·9 o~u·s•,ng· • 
the circuit to function :is jnst'desc,~ibed :ind step the incomlng'elevato-r to the 
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next set of terminals. Should the ope!'3tion of the .Ml'B key step t:h.e !n.A:m~_ng 
elevator from the last termin:11 s of th& group to the ova:•fl C'.JJ -:.:er.nin,::.l s 9 t.;1e Z 
rel:1y oper:ites, moving the IC switch to the next evi:>n ntu1ilJar>ed te,•r.:;lrn,lu '[l},G 

Z relay operated, locks through its malrn ccn.t-1.ct to g:i•ouni on the rn.2ice con'~:ic·~ 
of the RS-4 rel3y. Upon the release of the JIB-4 1•el3y, the Z rcl.'.ly rele.2.sc!:', 
:idv.'.lnc1ng the !C switch to the odd termins.1~ Frnm this point, the c~!'C'Jit 

f,:mctions 39 descr1bf3d under p.3.r.1gr:1fh 45 1 3dvan.Jing the in,o:nlng e :-rv~:ot~ to 
the first terminal of the next g~oupg ~han ~he ovorflow termin~1 h~ppe:-is to 
be the }.1st of the series of groups to be tested 9 \;he in~c'1Ti~ng elevator lcl ··0-

turned to norm:11 in the m3nner as described under p.'.lrae;Nr,h 47. The te:Jt then 
proceeds on another incoming elevator W1.ich is used to continue the 2u~orn3t1o 

·test. 

TO STOP AUTOIUT IC TE3T 

67. The release of the ST am. TRA lrnys re1e:i:30 the ST relay, but the 
te5t !Ji:rcuit does not oe~se to funat::...:m unti1 tho test be~_ng mac'.e 3t the tirie 
of the !ny :-e1e:1se is c')mp1eteci. At the C•Jrr•J);.et~cn of the :p~<"t~cu.-ar te:Jt ths 
RS-3 rel.J.y orJcrates :1ni adv2.nces ths P.-4 swi toh o~~ of i:,os f.t 1on 15.; gt•~m,ld Jn 
the bi.'A:il\: c::!!t3Ct of the ST key, upr;er hm{):- CO?l't:JJt of C:!IL D (H .. -1 i ad. ·a:ac::.u 
the sw~tch to position 18. The S.'.tm?- groLld!. 3dv.:,.ncas the R~2 svd.tr::i to µn:1.­
tion 8 th.-ough the lower inner co1.1.tso~ ,:,i c::tm Bt ? ,'<.hi'.! ·c:u1s p.·,!nt ou th0 in::C..!l-· 
ing e}e-v:ito-r and this .oi rcuit are restored to no!'m:l1 a:1 described umer par:i­
gr5ph 47. 



207-A 
{3TP} 

200-.B 
pr:!.mG 
counting 
rel.'.lys 
O' to 91 

incl usl ve 

_208-C 
(BO' :md 

FQ'I} 

208-G 
coun~lng 
rel 3.ys 
0 t;o 9 
inclusive 
a:acl SO 

CIRCUIT REQU!R:a!E,NTS 

Ol'ERATB NON-OPERATE 

Armature g3p .013 11 to ~014". Test .009 amp. 
Contact gap Q003' 1 to .004". Re:.idj •• 0092 .'.lmp. 
Test .010 amp. 
Re.'.ldj. .0098 amp. 

MEC~.iun CAL REQ.UIREMEJ.1:TS 

(3) Armature gap e0l8 inch to .021 inch. 
(b) Contact gap e004 inch t() .. 005 inch. 
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RELEASE 

(c) The retr.'.lctile sp1•ing tension sb.all be adjusted b71 bend~ng the··· 
st3.tion.'.lry lug on the. rel3y frame 3.nd not .Q:l_ bertc',i.r.E_ the lug on 
the arm3tux-e, !n m3.king this '.:ldjustment, the st'l'l;i01'.J.9ry ·lug 
shall ~ot be bent to :.1n 3ngle gre.3.ter than 45 degrees from 
the vertic.3.1. 

ELECTRIC AL REQUI:UMENTS 

Te:;t 
Rerulj. 

• 0152 a.mp. 
.0148 .'.lrop. 

Test 
Re.'.ld.j • 

.0J.38 amp • 

.0142 3J'np. 

MECH A.NIC AL REQUIRBflEN.!:S 

(al ·Armature g'lp ~018 inch to .. 021 inch. 
(b) Cont.'.lct g.'.lp e004 tn~h to .005 inch~ 
(cl The retractile spring tension shall be 3djusted by bending the 

st3.t 101.1.9,~--y lug on the rel ::iy frame .::md not -2.Y.. bentii ~ the lug 
.on the .a::.'illatureo In rn!lldng th1s 3djt1stment • the st~n, on~ry 
lug sh3.ll not be bent to ~n 3ngle greater th~ 45 tagree3 fr0m 
the YAi"t l c'll. 

T-;1rQugh rela'y winding: 
Reac1.,h .:00113 ~mp11 
'l'hro!lgb. 1?3,t3.ilel 
csmb~na t ton: 
Test ~•..:~A4 3rnP,. 
Re.'.ldj. ~0236 ::unp. 

Tbl"Oli§h r-e1,ay w1n.d!ne: 
B.-,;:<r'.;j, . ,;O 112 ampe 
'I':h ro1..,,3'h r.:... ,--.:..::. l el 
oorn:i 111.'l'(°; .i.; .. m: 
T(;:3~ ~o:n 6 amPo. 
REl.'ldj • .,0224 3mp., 

(3.} Arm:i.ture 63.'J? 0018 1nc11 to 1:0~:. 1ncha 
('b) Oont3ct 13::q, ~00,1 inch to .005 in";1~ 
(cj The ret~3.ctile ::rn!'~:ng tonsion sh3.l1 be ~-djn'3ted by bending tbe 

statio:n.'.lr.i lug on the re13.Y fr:?.i'.l'le .1ncl no:; ~ b"?ni!l_n& the lug on 
the 3rm.ature~ In r.1aki11g this !ldjustma 1 1t, the st,:.tion3.ry lug 
,S'h3ll r.ot be bent to an 3.ngle gre3.tei• than 45 degrees from the 
vert1 C9.l. 
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. cr:gcrn~_BEQTJIRarJ-";NTR, . 

OPE.~A.TE . N0N~0P rn ATE RELEASE 

ELEC'.i'.'RJCA.t _BEQ1.wrnv1ENTS 

2uC-G Test .Ol 52 9.!J)'l?a Test •• Ol:! 8 3ri1})g 

(Cont'd) R9:iaj·. .0148 air,P• 1'{9a,rlj • .0l•1G 3::T.'!?• 

B~~ Test • 03.::, !l!'cp, 
·!"'·--~-.,_ •' 

Te:;t c:::oz 3lllp. 

( 10 l Re::idj, ,018 :.tl"i:P, RS~(l.ir. •. ('0(;, 31'1')1?• 

E380 Te::it .02.•1 :i, P• Test ,0C0_5 3m:Pc 
(W) n .. 1 .1. . oo 9- 'l.ll J-o aeadj. .oc: .lmp. 

F429 Test .019 :imp, Test· .J095 amp, 
( z) Readj. .016 ainp. Readj. .010 amp. 

E443 Teat 0027 :imp. Test ,0076 'lm1'1 

( 'UB) Re.1dj. .021 amp. P.':i.J.d ,j • .oco 3.rop,, 
•, 

E458 Test • 02'7 amp. 
.c •• 

Test ,0008 :amp. ... 
(TF-1) Re3d.j. ,Cll amp. lie:id,'), ,Q01E 3mp, 

E462 Test ,010 amp. Test etO.D0,4 amp .. 
{BB) Re:1dj, ,007 '3mp. Re:ig j~ ••. 0~08 3..'1lp • 

bi5p2 Test· • 029 amv. Test ,00! amp • 
{BN) . e:idj. . o 21 .'..lmp. ReGd.j. .002 ami,. 
(TR) 

E528 Test .032 am ~ Te;Jt .010 ::imp. 
(RS-'.'i) Re:ldj • .00:::,1 .'.l:np. P.e~j • .011 3mp • 

E5.30 Test ca::.?. ::mrpo Test .001 3rnp • 

(BB-1) Readj. 0013 amp, _ Readj, • 002 ::ur,p • 

E547 Test ,007 smp. Te<1t • 029 ::i.mpe 

(TI I Re.'.ldj. • 01\6 _.1l:.!)o 
.. N~_vij • .O~:. :irn::,a 

outer 
Winding 
400 ohms 

Inner Te9t ,025 amp. 
W1nd.1r.g 
900 or.ms 

E673 Te'3t .018 ~p. Test ,015 amyi. 

(vrl e::idj. o0l4 .:1mp. ~eai.j. .003 3rllP• 

\.1, • . 




