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Western Electric Co., Inc., 
Engineering Dept. 

( 1 Page) Page 1 
Appendix 2 

Ne,·r York. 

METHOD OF OPERATION 
SCREI'liATIC 

Issue 1 - BT-501158 
Sept.emher 18, 1922. 

For -- Automatic Routine Test of Final Selectors -- Automatic Routine 
Se lee tor Te st Frame -- Pov1er Driven Machine Swi tchihg Sy stem. 

Ui1der Detailed Description add the follorring to paragraph 
60. 

In figure 2are shown faro 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 select.or to be tested has been 
found free and seized by the test circuit. The trouble time alarm 
is arranged to cover each single test from the time the final selector 
is seized until the R-4 switch advances· beyohd position 18, 11 At1 wiring 
is used -r1hen the time period for a single test is to be as short as 
possible and 11 B11 vdring is used v:hen it is desired to have the time 
period of longer duration. 

Under C1ircuit 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 desigDations (TA), (TBL) and (BY)o 

Add the requir2ments for the El530 relay (VT) and (TBL-1) the 
requirements of which are as follovrn :-

CIRCUIT RBQUIREKE.'.NTS 

THE REAQJUST REQUIREl\iiENTS SHrn"!N BELOH li.RE FOR }iIJ,.INTENANCE USE ONLY 

El530 
( TBL-1) 
(VT)-

OPERATE 

Readj •• 010 amp. 
Test .016 amp. 

NON-OPERATE 

Rendj •• 0066 a:mp. 
Test .0062 amp. 

R"r~LEASE 

ENGo --JLS-Vt C HK 'Do --WCD-CYJP o APPROVED - J. !..e DOH' G.ke L. 
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Western 1nectric co., Incorporated, 
Engin.eering Departrren t, 

(3 Pages) Page #L 
Appe1idix 1-To. 1. 
L1sne l - BT-501158. 
May 17, l 922q 

Ne·w York. 

MgTHOD Oi OPEH c1:1'ION 
'1:£1ST CIRCUB~ 

for Auto-m~tic Routine :l.1est of B'inal Selectors - Automatic Routine Selector Test 
Fr3me -. Full Mech:mical Povrer Driven· System. 

In paragraph 51, the second sentence jhall be replaced by the following: 

.- · ' · ·uir,Jt~n · the brush aaser:-:bly of the 1-A sw~ ten re~tJ ·upon terminal 21, the 
4.CA relay operates thtougt1 its primary winding~ The .AC.A relay ' or,eiaated: (a) 
locks up und.er control o.f the COH r•elay, and fb) operate:s ' tbe TIU relay.,; 

.. ,. -~ :1: 

The circuit reqdren:-ents for tne E5"/3 and E652 reiays shall be omitted, 
a•1d the cit-etdt. ~egnirernents fO-'t' the El530• El2~0 and. E703 relay.s shall be added4' 

E703 
(.ACA) 
Inner 
Wdg• 

C IHCUI'!l REQUIREMENTS 

OPER~!.PE WON-OPER .~ , 

Test requirement of hmer winding is proportion:ll to test requirement 
of outer win<ling~ · · 
Read,j. 
Test 

• 016 
.020 

amp. 
amp. 

Re adj • 
Teat 

0002 amp. 
uOOl arilf;1• 

Outer'Wdg~ Re adj'. ·, 
Test ' 

·.olff 
,023 · 

3B1iJ• 

3r~p. 

ElZ~O'· 
(CON) 

El52O 
fi;n) 

W?-A. 
(STP) 

Readj. • 
Test 

Readj. 
ere st 

,016 
.019 

• 010 
.016 

~L1_Da 

31'1))."Je 

3211.[Je. · 

amp, 

·Re..a1j~ ' 8009 ~.mp. 
Test .,0085 a:rpp. 

;tead.ij• 
.. 

·.0066 3.mp. 
Test .0062 amp. 

The circdt reqtiirerrents ror the following relays· have- bee11 changed 
.:1 f1 sh o \~in ~ -

· MECH /frJ IC H RE (!U IR.~NTS 

(a) lJnoper•ated a1r g3.r) shall bP .013'~ .! .OOlrto 
(b} Cont:ict separation shall be minimum .004''• maxin,i,;;m .iO05"~ 

. . 

~IECTRIC AL REQUIRE~/IB1TT3 'i 

Spe ci:11 requ i !"en.en ts . to . insure fagt or,:,e rationr.. 
Re~dj. .0105 3:lnp. Read,j. .0095 a-mp. 
'J.le st • o 1 i ainp ,,. Te st • 00 9 1rnp • 

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



( 3 Pages} '.Page -#;~. 
Appeniix 1'~o, la 
Issue 1 - B:.2.-501158 . 
M~y 17 • 1922. 

,. , '"• _: : ~ I ' 

208-B {a} A!'matur·e g::1p·-· .,015;• + 0002"• · 
Con t3.Ct g.:1p - rnin. -.O()L_p_,. ~rr.a"Xo .007"o Prime . ( b) 

.The retr3.c.tile spring te:nsion ·~hail be ad,justed by bending the 
stat.ionar-y lug on tho re lay f!"3JTB'·· ·and !1Qi .2.2. be:1ding the lug 

counting · ·( c· ·) 
relays . 
(l' to 9')- : 

20b-C 
· {BO' . and 
F0 ' } 

on the a!'mature. In ma!::1ng ~n is _adju stment'1 the stat iona_ry lt:g 
.shal 1 not be -b~~ t to an sngle gi1eat0r trjan 45 degrees from the . 
vertical. · . 

ETECTRIC_AL RE QUIREMEN11'S 

OPBR !fffi , 

Special requirementa ,to insure f ast operation. 
Readj. .015 a...-rnp.-. · -Readj. .014 amp. 
Test .-015 .3mp. Test .013 amp. 

MECH 4NICAL REO,UI1Lt '.[;UT3 

(a) Armattu·e: :gap .Ql~if .:!:. ~002" 
Co) Contact gap - min" (IOQtJ..lf. J'.D3X.o ~00';"1

••~ 

(c) The retr.'.lctile sr;ring tension shall be a·ljusted by bending the 
st::ition:1l"y lug on the rel3.y fr''.ln:e and .r&..t ,£Y ben:linp, the lug on 
the J:rrntureo In m:11-clng this ad.ju.stment, the St3tion3ry lug . 
shJ.11 not be bent to an :mgle gre ater th:1n 45 degree9 from the 
vertical. 

Sr;ecial requi?"err.onts to 
1I:r1rcugh re l:1y win ding. 
Read.j. · .o L2 ·· 3mp. 
Th!"ouen _par~1Hel com­
bination. . 
Re3.dj. .024 · amp. 
1l1est . 11025 31Tfi.a 

insure fast operation, 
Tr.:rou r::.h. ~e hy winding. 
Re :1d. j !J ~ 0 D 3!!1p. 
Through p~r•3.l1cl com­
b in3.t ionr. -
Re:.:.clje e022 :unp. 
r:i.1e st • o 21 3mp • 

:MECHAN'IC~L REQUIRE:M.8NT3 

208-G (.:i} - A rm3 tu re. g;ip • 01 5 ri ~ # O O 2"., 
counting ( b) 
r't~ by~ ( C) 
(l to 9 Ed 
JO) 

Cont3.ct g-'lp - mine · (; 004!', m~x ... 007 ,i• 
·rne retl"J.'Ctile spring tension sbail be ad.justed b;J bending the 
the st3.tioi1Eu•y lu g on the relay fr3.J'te 3.ncl ~ by bend.in g the lug 
on b1E, arrn,;l tu re. In mairing this 3.djus tment, the ~1t:1t ion3.ry 1 ug 
sh:1ii n ot be bent to an an f le g~eater th3.n 45 degrees ·from the 
··vertical. 
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CIRCUIT REQUIREMENTS 

( 3 Pn ge s } P~g,3 ft:;:,. 
Append 5.:x No ~ 1. 
Issue l - BT- 501158. 
Wia;,r 17 , l 92:?..:i 

THE READJ0JT RE¼LJIREMENES SHOW BELOW~ FOR MAUFrEN .ANCE USZ ..QNg 

2O8-G Special 
{ Cont •d J Reaclj. 

Test 

E54·7 Special 
(TI) Readj. 
Outer Wdg. Test 
(400 ohms) 

Inne~ Wdg. Test 
( ~"'DO ohms) 

OPERATE 

re qui remen ts 
.015 mr.p. 
.o 16 amp. 

requirements 
.048 amp • 
• 051 amp. 

.o l.6 amp. 

NOH-OPEH ATE 

to 1nsu r i.3 fast ope-ration, 
Re2.r.l j. (; 0 lit !lnp$ 
'I·e ~t o· ~ <'"l .. ' J. <i..' amp • 

to in sure f:is t opt3ra.tion. 
Rs a.cl j u eO~CJ 2~p. 
Test oO '?// ampc:a 

:SD '?2 Special requiren:ents to insure marginal conditionP,. 
(ES-1) Readj. "C54 ~mp. Re3.dj. .046 ampo 
01;. t ar Wdg~ . Test .068 amp. Test .043 !l!np. 
( !500 obms} 

:i:nner Wdgtl 
{L.:D ohms) 

Through p3rallel 
c i:Jmb1nat ~;o:n.;) 
Test .045 amp. 

:ml J94 
(TF ) 

Speci2.l :re qn -\!9c.>-:nents to insure fast o per~:1. tlone 
Re.adj. .0 ;~4. 3.mp. b:' 'l'i. j . ., .o 1 ~; a•11P • 

Inne?' Wdg. 
{1000 ohm3, } 

']~est 0025 amp. 1I.1est. '":.):._5 :::ip. 

outer Wdg. Test 
{8C 0 ohms} 

EJ:TG.--WLI:,,.:BH. 
11- 22-22G 

~027 amp. 

LFPPC ·."RD - c. L. SLUYTE'H, G.M .. L. 
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Western Electric co., Incorporated, 
Engineering Department, 

New York. 

METROD·· OF· OP~RATION 
TEST CIRCUIT 

( 32 P~.r;e s) · Pago . 4fi Q · 

Ic~~e l ~ .B~-5Plitj. 
July 23 9 1921. 

For .Ai.aomatio Rout'ine Test 1 of Final . Sslect01•s· - Automatic Rout-ine Selector· Test 
Frame - ~full Mechanical Power Driven System. 

GENERAL DESCRIPTION 

1. This circuit is·designecl to 'test· 3.'.-itor11tically the f-inal selector cir­
ouit.·s i~· -a full mechanical office0-• Tho test of the fin~l selector circuit. con­
sists in making a p·articul-3.r selection in tr.:a . final mul t.iple 1 tbGr.eby usi11g all 
the ~ppa:rstus incorpo11 3ted 1n the .saleoto1" circuit and of returning the final 
selector and seque1~ce switch to normal upon a su~bess ful conclusion of the test. 
Since the test will not proceed in case of tTouble in the teat circuit itself or 

, i11 the fin3.l selector circuit under- te91;~ the successful test of a final circuit 
1s used· as an O.K. signai to advance the test to tbe next final selector circuit. 
This circuit m3.kes nse of e ·ither ioc2tl or intet-office incoming ee1ectors~ the 
elevators of yinich aro · controlled. by the test ci!-cuit to obtain access to the 
v3rious firia.1 circuits to bo tested. When not being gsed for test purposes, the 
l .ocal incoming sfriectors ·a.re used. in regul::l!' .t-raff'ic. HO\\-ever 9 pn_ly · .f.13.rt~icular . 
circuit~ are used 'for testirig purposes iri the case Of inte~-office s~~ecto~s. 
When used. for test purposes, · the incoming s~ J.ector: sequence S\vitcbe s do not move 
out of position l, the elevators only being used • . The . movement of _the elevato·r 
is controlled by the test circuit causing it to test the proper group of fin~l 
circuits. The circug is a~ranged to test only adjacent g1•oups _of final selec­
to:'" circµit s in an incoming ba.111r. From one to four grouns of final selectors on 
the ssme hank may b~ ·- t'es·~ed.- e'ach time : the incoming· elev-;tor. -1s se_t U.P·• When 
non-adjacent gro9p~ o'r ·:riri:ll selector · c"i~cults are to be tested, the incoming 
se lo ctor has to be S8nt up as many times · as there are sets. of g r-~nps to be . 
testt~de The cross c:Jnnection of the l S¥:itch together with the asGociated termi­
nal strips, determine the number of times an elevator must be sent up to com­
plete the test of all groups in 3 frame. 

2 • . The ope'.r·i{tion_: o1 · t _wo keys ca.uses the e1rcuit -to .automatically· test a~:.l 
finsl selector . ~ircliits,_ even if they !"tre not e.r11.11anged tn adjacent group3. rrr;e_ 
par.ticul$i';> tG:St that is msde is depend.Ont upon the ·pc·sit ion of. -a sequonc? switch 
in _the test ,circuit. 'fhe test .circuit t;n•oceerls 'from f1•arre to · .frarr.e as may be 1·e­
quired • . The: circuit i's. arranged · to pEH~mit an ele·vato-r . to ;pass over inte~"mediat.a 
ove~flow term"in:lls and only be retur.--.aed to normal ,Nhen the final overflow termj __ 
na.ls of a .series ·of 6 rroups h:.:ive been :t•e~ch::do Should_ t·he test circuit find the 
p~rt icular incorr1irig e J.nv:itt,r~ whi eh. it ·is to l1D·S, b;_;isy, it wfJ. 1 · wr:d t . until the 
elevator is restored to no~nal before proceeding witb the test. In the case of 
a busy final selector circuit 9 the test ci~r.uit h'.Jld.3 UI,'• . the test r.or a reason-

., abl.e length of time, .until the selector is restoz,od to normal~ Should either of 
the se 1ector circuits-no·t be · 1~e s"tb i:ec1 · to rio-anz.1 -·wi-tb.:l.n 3. :reason:1b le length of 
time a lamp ligf1ts 3:~d art -a1:tr:iri b12U rfags;, 'J::·-;.?-Be ala.nns may a.ls·o be .oper0,ted. 
in case of trouble arlsini in-either the tast olrcuit or . the final sele~~Jr. The 
alarm or.ierates also in c3se insuffi c ient tin:e ls left after the busy final selec­
tor has·· been discharge c.l to complete the :rou·tine· test,, Tbe circuit is provided 

".N"ith registers ~vhicn count the actual number of single t'?.<1ts ma1e '19 ·,-.-e11 a:3 the 
:iumber of mul ti9le tests mane..., 
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J'uly 23, 192i. 

3. 'l'he circuit is provided with special keJts, \•;htcb :when .. operated ·cause 
the circuit to make an automatic test of a _pa:rticul:lr group or groups of final 
selectors, that is, any group or Jcr-5.es of gt'oup3 of final aelector cdrcuits 
in .~Y ~r3111€: , _ma;y be .chosfm as we 11. 

··. S ~_3tt:. I{ey · ('ST ) • 

:· ;4~ '->Tne ope~ation of tr~is key snd the TRA. ke:,,, st:arts the autom:'lt.ic final 
t e.~.t -.whfc;n qontinues until _'all fin3.l ·cfrc1:rits have ·been --t·ested. If other keys 
:1re o_p~ratecl, tlie ope~atton of tb\s ltei! . st:-,.r-t t ~3 the special test- !JiS determined 
~~~ 1lh,q ~eys dp~l''ated. T11e re J.0 3. sti ··o f be l-:ey at .:1n~r tin:e wiJ. L 1tor, t he test. 

,. ·q •. The transfef key is i two · v.tay type keye vrnen .a no .i~al the ·terminah of . 
line . _99 . in ~he final ·fran1e are ' corrrie~t eci thru -t o the inte1•:~epting operator's 
pos_i .t ion. Should a ca·11ing ·subsc't 1i'l1"'.:,:e·· }rt i, t~ r1 1:->:,_;:;2 i l ~',_.-~Y!~. a ce id.ent tally _re 3cb . t.he _ 
te,rinlnal s of line 9~f tbe . cril l" \1i11 ·be : ·rcbt t$CL tc ;_t he .- hi teroept.ing. operator. When . 
the key . Is operated hi on e d-irection:· t .he ·.t.:}fr:;ih:.2 J.:3 _0 f -. llno 9'3 _:ire c c,~::iocted . t_o ·.:1.· 

, ja~k box o·f ·ttie _. f foal fr3me . for:- manual testL.1g~ -V/hon : .tte key 1 :3 oper3,te·d in .· t ht\1 
opposite dir0ctfon the tetmin:ilS· o'f -l h e · 99 .:lI'c ·:c .. prn:1e ct ed. b:ick , in~o the -test 
circµit for :iutomatic t~s·t'i? g.·· :_ . ,:· ;',;_ 

:"::: · ,' • • : > 

. ~e~urn t ~- normil ·ke-y1 (Rn). 
.. · ,- . 

' · .. ,: 1 

611 T:te ·ope.r::it'fon'. ot · this key c:1use:s the ·incoming selector swttc~ea (l-A~ 
1-B~· ·et ·c.-f to· ~e-tu11n··to ::normsl, hu:t it , tg: ,110.t ·e,ffe.e.dve unless. tne ~T key na_3 
-b E;6H rector2icl to normal and tbe te [it .'.lclv~Yl:ced··,to · a :. r.i0in.t .-v,bete: t,h~ circuit .. un.der• 
t~:s-t \\'ill not be left tmguar·decla ·· · · · · · ' · , .. · 

. :. ..": . -.- . ~ . . . . . ·•·.: . . ~ ·· ·. :. 

. .! .t 

. .... _ 7 ~ This •:1«iy ·- 1 ~ 'operated ,vhen ·enher the · te s,t ci rcuH .. fa'i°l ~ ~·o: . cornple·te a 
oycie due' -~to a ·fauit : fn t' ftse·lr, -or :tn· the ·-'Olrcn'l'c. unc'h~r .t~ste: Tne·_opera.tion 
o·f the }t.ey _advances the '· con:t·rol ; cLt~tll t 9' but t:1::e :Cl r•.c.u i .t ~qe _s 'nq:~~ res.trn:e the 
test .until ·' the key· is:•restored to r.i.rirtn3.l;." "V[hf!ll:, tbe :cey is .re::1.t.Ol''.Cc.\, the cir­
cui e ··,v4J1 :ig:rfance :·~o··• tbe· neiff. te st.': if · t h e :.~ep0.at. ·ke:1·-5 ;1 -~nt .. ppe~i ted ... .. The key , 
{fnou ld. Jiot be . re sto'red ,~ben:·: a· fitiai ' cit cu H ,·:19 . t ,o r, ,3 m:v.1.e l 1.H;r -Until the . f 1~3.l 
bas act,ually . be~n ·· m9,lle busy·. >!11 tba C3.M . ".> f' :i r.ep '$3.'t, ·i;Rst. t~_i.s. k.e~, should not . 
be .res;ored_: undl t~e .: 'fin:a'1·_· circuit unde ~· -t~s'b ,h .J.S .bGC;tJ. re~,t(}f8_-i . t'o r~0nnale 

·. Rep_e:i~· k~y . (REP)~ : . . :· 
• • • ~ •' -• • ~ •: • I _. > : : ,' • · . . ::··, . 

; . .i 
-4 ·. 

f3, .. Tb,e.- oper·ation·''o_:i:-_. tl1e ·repeat key·' causes the .. t,eSt ·· circuit tp repe:lt 011 ~he 
.. .,.-P I?,3.l d _r-cu1:t 1:1:1tler tesi '··unt·n · tbe·: ·kBY: :ts f';3 '1B·,a:c:i. A _g,ingle ,!'epe,3.:t ' t~st is . 

made by· momentaril;{ bpe .rafing ·:the· 1-cey·c: . . 

Autornat ic .f.13.<n-by k0y (APB) o 

9. Tbe ope !'3 t ion of t h i s ~:c.y <:-au ::-le 1 t~--~ ~c ~t c~.rc-1 1 t t '.) .at~ 't0r:.::-.t i ~ ·11·1 y ~: .:1:B 

all terminals that a1:·e busyo 
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Manu:11 Pass-by key (MPB). 

( 32 P~ges} Page 4/:3. 
!8Sue 1. - BT-501158. · 
Ju~y 23, 19.2L, 

10a Tt.e opex-atio~ of this kE-Y·:·step:J t~.e · i~c.oming e1e~ato1• f~o~~ .3. bu~y 
final terrnin!l.1 tn tbe nGxt termin3.l which may or may· not be b~sy. The test 
does not proceed. until :the lrny is restored to normal, 

Erid of cycle ~ey (EC) 

11. The ope:1atjon ot> tMs key at the end cf one completed cycle causes 
I the test cir·cui t t.o st.::lrt B.nott1er oycJ.e of tests. 

Part icu 1 s.~.. Ci !'CU it key (PC} 0 

12. Th9 operation of th1s 1rev in cJmbin~_t _lon wfth other keys enumerated 
below, · C.3.US0S the _appa:t"'atus to 111:J.1{~ . 3 · test ur<.n1 a pa:rt _icular group or g·roups 
of n.n:il circuitso rrhs actual test; does 1iot pr•oJead u:t1ti1 the releaze of the 
k-ey. 

Multi-t~s-~ key. (MT). 

l3e ·rhe oper.atton. of this1rny C~US9$ seven. dif.f8rent tests to be m~d.e on 
es.ch final cinuit, ·· Wnon normal., only one test is macle on 0aeh fi:n3.J circuit. 
The or:.e test which j~made depends upon the posit'i :m of 3., sequence S,7i'tch in 
the test c~rnuitQ This S;l:i tcr1 ).s .set. manu:i_1h.,. to th'3 _position of the _desired 
ta st wne.n the Tui".r l{ey :lo nol~n.l~ 

143 For testing a pa~ti6ular gro~p or grbups of final circuits this cir­
cuit is providr)d with u11its lr.cys {O. to .9 tnclusive:) .. A tens (T) k•3:-l, ,,:v}'1ic:.1 
.'.:"-..dl.ds tc!l. t,) the particu;a~ U kt:1i1 depr·ess?clg" · one or m0r-e tv;;onty {"rWA/I'Vll3c/T'vVC) 
.k0JfS'll 0::,;-ch of .whicl1 co11tr61s· a partic'~:il~r. frico,,Jhig seleotlv~ switc~h; gtoup 
mm1M1• . (ill-r) kc4 ys (0, to 3 inclu~}.ve) ·to c. ··6ve t,he incomjng eievator.' to tbe p3.r­
t;ieulc,r g-rot1p to be tested.; awJ OVGl'flow COC1?t. (OC) lmys (O to 3 inclusive) 
which dt)~BY.'mine the numbe!' of ovetflcw termini.ls to be nassed before the 
se·le.otor is restored . . t ·o nur'rn4L.' . . .. .. 

15i) . As me11tioned Lw1der par:;grspn 13, the ·typa of test m3.de on tbe final 
sele -otor- · d~_pe11cls v.,po1i tbe p9:si't10~ _·c,r· ~he R=3 seq~P✓ nce. S\vi tch in the test cir.~ 
cuH • . The fcllowingtabfo St!0'.".'8 ,tne posit},Oll of this seqL1.1::mce ~witch for- 2X:y 
p!u• ·ticu1ar type o·f t-0st ~ogether ·with tte· 1'iµrnber and tte final fr.a.-rr;e to which . 
ihe final · s~l~ctor is ~fiveri; · 

Position of R.--3 
S;~quence Swi ~ch 

7 

9 

Nur.Ji::Yr' ·; to . v,h! ch 
Fin:1.l 1 s J?i rec ted 

99 
99 

· 99 

97 

Conditions lmpcsecl 
on 1 in(, o 

Ind.i v·~d.tuil line ld.le 
H " busy 

P.B~X. Lina ldle (first of 
grot;p) 

F~nt ldle PBX lin.e {J.?. 'H · 
cf gro•.1p) 

Bunt busy PBX . " ( 1$..S~ 

of g:r01.~p} 
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~eosi t ion of R-3 
Sequence Switch 

13 

DBT AILED DESCRIPTI01! 

Routine Test. 

Number to which 
Final is Di 1·ected 

97 

99 

Conditions imposed 
on _111:n~-; 

:Hunt J<i.:l~ .. :PBX _l iti~-- { int~r­
.. ,'mediate) 

. "1-Jo test ft;3.ture 11 test. -
, ,, 

:.• 

15, .An .:1utomatic test is started upon, all final selector circu .. fts v1ith \he 
ope.r-..:1tio11 of the ST and TRA rel:iy. The S 111"1rey or;erat·ed, closeS: . ~ .:c~_r,cuit from 
grOqnd ·' throu'gh the ·:contact.s of the ltey. upp3r1 contacts Of C.'.lm O on con.nectO!" 1. 
an4 ;·u:pp1f)ioht;~fets of. all o cnms of the other conne.ctor-s {if an. _c011:1ec~ors a.re 
normal f "to··,ti.ittery tbfough the winding of the ST. z:elay which o.per.3._te8u ... The ST. 
relay oper:itecl, hold to ground over the ~s.me circuit and closes_-: ~- citcuit . from 

· ground through the make eontaot of the TRA ke:1 }I m3J{e co~tact of the ST reby, 
t~1eak cont1ot 'of the EC key 9 normal cont3cts of the "TW" keys., 1-T terminal and . 
btusil 1 of the 1-Al switch, brea.1c contact of t11e TRA -.relay 9 =·to - b~t;~e-ry th rough 
the, biea1r co'n'taot· 3.nd.winc.Ungs of the 200~--!JI {~ ... , .t!.} selector magnet'} energl i, 1.t1g 
the' n1agnet·. -- tlround 1s· also connected.- through the- mal{e o.ortt·~ot· -of sthe ST. rela:r"'· 
to 'tb_e windirig,:o·f , the iT re1ay .but the. n~ N~ l ay does not o:;;;er3.t·e , at thiJ tJme_ qr~ 
:1ccdurit of 'ground ·.b".e:h:ig coimected -to the othe.1~ side- of the -.Winding .through tiru.'s~1 
l of the 1-Al switch. The energized select~n~ m3gnet opens its ope1~3.ting ·cifcuit 
:1:nd r-eleases 9 stepping the brush o2 the I-A switch to -termh13.l l• ., lf this termi­
n:1t 1 s 'v'.1:f-::bd: ft;r '. a :flna1 test i ground wi 11 not be connected to it and· tite ·p i·elJ ;~r 
·11v:U l or:er.!it·e·:;· i:h.' a ci reu1 t .from g!i_ouna througp the make oont~ot -of tbo TRA h:ey, 
m9.ke cc'ntact of the ST relayi lov,:er contact~J: of the c~m J, .:winding _of the r;! re-
13.y!}· ·creak contact · of .th:e -TRA_ relay· to b3tter·y through the cont.act _:3:n.d ·wlriding 
·of ith~ 20·0;,.,M (1.;.A-): ·selector magnet.) The '· selet1tor nfagnet - does·: ~ot.- 6-iier:ite . i;n 
S0l"ies ·\vlth tne T' relay on .'.lJCOtmt of __ -~he l:d.gh' resists.nee. --- ;If ~erminal r . of . 
I-A.-I svdtch is 110t .-wired , fo1 .. 3 test, groun1.i. U connected to th:, -~ termina)t . 
c3.us1ng the 3ssooi.'.lterl 200-M selector :magn.cft. to ·energize and step tbe brush to 
the next terminal to which no f-',:rcund. :ls connected·. The oi')eration or ,the ·ir-- ·re-
l ~~,- .... 10·8: oci ·:-~ -' c· ,,,.. .... , ... 1t , f'·v•or.1· a,'"'Ol: '!1'~ ... 1,-., y>l"\•~ 011 -! t- 0 m.,.1,-e c"'-nt: .3,c: to b;_t· t~-~-r· ·u · 1-1,\,.0· ;1;1,, tl · .:C. ",. ' . ··-:·:•,.y "J .. 1' .. : ;,:_•., .. _, ~ ..,;;;i, ....... ~ ... lb( . I . • ,~ .. ' . .. · • 0 .. .1. ." •t - ;.. .( . i,.. .. .... ',,( f :;,-i, J. \, 1:> .L:. :Ji, Ji,_ ,1.J ... _, ., \., ...i.. '- u ""'••-". \-- C ···- . :,.\.. I 

winding of the CON 11elay, which: oper3tes · and locks to gr-ounti- through 1.t~ m3kS 
. cont.act am"l m.'.:llce co~tact of the ST, 1i::syo '1'11e O}iBr:lt bn 0f the COilT rel3.y_ cl O.~_es :l 

oircult. fr()m ground th1.~01.1gh its rn~ke oon~3 C~ 'b ~"'eak cont3.ct cf. the., EC: ltey~: b~ush 
and terminal 1 of tne I-AG switch, cross ·con:nectio11 of ·the termi nal _J?tr1p 5_ 1_: ove1• 
lead 1, lo·.\er contacts of c::im P cf the 1:1st con1;.ector 5w:1tch •i:r.. ,. t).'le :~G.¼'~r:nieiit of 
the clrcuit 1 iov.rer ri:nner ccntc:i.ct of c3:o B (R .. ,Ud to b:.1ttery through the ·•H..:tA mag-
net, adv3.ncing .the sv;itch to position 2. · ., -· 

' . . '\ 

16G.1,-N'OTE: Vt.hen more th3.n one connector is requir8d to test ;11 the i n coming 
_;3e1 ector circuits in .'ln ezch3.nge 9 e:ich succeeding connector · ·c3nnot be move<l out 
of norm3.l un:tJ l,' the· nreced!ng ccm:nector used :h3s brnn restored to 1 ts norn;~l :po9!­
~ 1on •. ~'or inf1t.3nce, 1f it is 3.s~mne:d that tr ... e second connector shown on the 
-schemad'c is the ·::1:ist: · 6f .'l series of -connector- unit 99 conn-actor 1 can onl y be 
·noved 'out of ~osition 1 or 10. :ifter the 1::i-st connector is _ restored to r:osition l 
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or 10. The circuit for resto?'ing the 13.St connector, or any preceding con­
necto?9 to the one required for the test, i i3 from .. ground t}u•ough the make con­
tact of the con. rel.'.ly, brush 6 :ind some termin:fl of an I switch, cross-con- . 
nection, of the 3.ss_oc;l3.ted termi_nal stri_p 6~ lower inner and upf€!' outer con­
t3;yts' of cam p 'or, ~he la.Gt' connec'to'r_ urii\ used~ lO\ver inner contact of the 
ca~n:~·c . :or the c,0n:nect;or, to. b~tt~ry through 'the R magnet o'r the connector, 
:id;:v;incing the .connector uni __ t tq :posit,1on 1 .er 10 • . If one Of the connector 
units itoe.s .not· !;~t:urn to no:rni.'.11,· thE(circu·it ceases to function and _oper3.tes 
the 3.-l!lrµi_ as herei;n:;_ft.e.r desc~ib'ed.~ .. . - . -

' ~ . .. . ' ,; 

BL1SY-c-T:EST OF INCOMING SELECTOR 

· r,. vVith the }:t~IA ;swi-t~h iri position 2, it ·circLiit is closed -from -ground • 
tp,ro.ugh, ~p,e 400 ohm wi~dtng of the TI relsy_9 ripper outer ·and lower inne!' con­
t3.cts '·of _c·am K' o'n t)1e E~'62 3\Vl ten. ldwer cont3ct s of cam B (R,.;,IA) cross con.;;. · .. ' 
ne.at1ori of termiri_al ·s~ri~ 51 t_er~in:il 1 and brush of th·e I-A-5 switch, rnake 
conq,ct of ~he T relay to b3ttery through the 18-AJ · resistance, o:rerat ing ,, the · 
TI i-elay • . The _012eratio'ri of the 'J:l ·rela:/closes 3. 'circuit from gr.ourid through 

: its ma~e cont:1ot, lower outer contact of earn C, to b3.ttery throug}i the ·R-2 
rriagnet 9 3.dv:ancing .the B~62 sequence sv1itch to 11osition 2, With the R-IA =ind 
R-2 svvitc:hes in -position ·2, the incoming selector· circuit assigned for test 
f.~rposes is · t~sted by the automat_ic te~'t circuit to find whether .1t ~s busy on 
routine service. As long as the incoming selector circuit is .busy, the TI re ... 
lay 1:.1 he1d ·operated ove'!' · i ' circuH f rom · battery through the m:!ke contact of t h e 
T rel:1y, brush 5 and terminal ·1 · of · the· I-ti. switch, eros,s connection of terminal 
~trip s. lead 1, lower contacts of c:.1m R, (a} to ground th.rough the break con­
tact of the BIS relay and . 400 otm vvinding: of · t h e -·Tl relay · {b) · Q ground through 
the 900 ohm winding and _ make·· cont'iict of the · Tl relay-, lower- contact .s of earn N 
to gro-:ii1d in tlle incoming circuit ·over ·the TK-1" l ead vVhen· the inoom ng circuit 
beoometJ idle ·and. . the incotning -·seleofor ··ret·urns -t-o ; normal, ·g.round · 1s removed from 
the: '.F.K-1 lead. and the BIS rels.y o ;?eriltes from b.3.ttery on the m!?ike contact- of 
tpe _T relay to ground over , tp.e ·TY-l lead through the Y :comrnut.'.ltor hru9h .and 
9egment ~n the incpmin.g cirmi!t, · rele~sing ·thEf 'I'I ·:relay~ The .functlo_:n., of the 
BIS reby is to 1ic?ld the Tl relay operated ·through lts ·400 ohm ·w1nd.1ng in -ca,se 
ground 19 remov~dfrom'_ t h e TK~l l_ead due· t -·o ·t11e: ungu3.rded .:-_period>on ·a local 

. incom1n~ aelector cir.cui ·t aftir ft -~:h:i s been· rele_::ised by the district a.nd b •e fore 
the el evafor is restored to n.ormal. The rele:J.de of the TI rela.y under· these 
conditions would cause the _test cfrcu"it to se1ze the selector before 1t 19 re­
stored to normal. causing current to be :ip-plied to the UP magnet by the test 
circuit at the same time cui."rent is a pplied t o the DOWN rriagne~ by the l oe:11 . 
sele,ctor circ.uite The pp~r3.t_ing circµit of the TI rel3y th1'ough Hs 400 ohm 
winding is opened. viheri the R~2 _swi't ch :a~varice s out : of posit ion : 1~1 /2,, . ·The re­
lease of the TI rei'~y closes a ·circuit . tram gr~un1 on -the · fo;.ver ir..ner contact 
of . cam F, break co:nt3.ct of the .TI relay ; lower conta0ts of · earn N . (R- IA) to · 
t11e -Tl{-f /lead holding tb~ incoming bcisy to ·othsr ;hunting incoming selecto-rs,~ 
3.nd al -so . closes a circuit from :ground 'through itS break . oc:mtact 1 up11er. oute.r .:. 
cont::ict of c3m C, to battery thr9ugh th~ _R-.2 magnet, ad:vancing the- switch to . 
posit ion 3.. · 

. ;.· ,-- .· 

.. , .. ·. 
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§_t~.U1G_,__,_Ul0.0}1!.1~G CONTROL SWITCH 

ls. _ ,Wf th. the. R~2 switch · i'n .-posit 1 on 3,. a . ch•c~H: . is . el 6..sed·_' from t;!',ound .. 
through \he inner c:ontaoti:3' of ·c3m ·E,· to battery .t•hron~ the· break contact" .:ind -
·.vincH1jg_ o.f _the _200-L se-lectdr magnet ~nd 44 .... A .resi-'st~nce ,_-e~ergizirtg the ·mag- :.· __ , 
11et. The ;operj;tion of rthe ·magnet - oper1s ·; it;S energizing ciro.qi:t,~ causingtt· t·o· 
release and step the brushes of' the IC switch . to . terminal 1 or other'. odd ·._ ·,- ·•­
num1.Jered terminals cle~?ending upon the cross connect ion of terminal st rip 4. 

_ _ · -· . . . 

. . _19. .With ~he _ sch~me of cross connection shov,•n on the dr:iv:ing rind · w-fth ·_ 
the :·b:rushes: of ~h~ ):..;A swlt;ch: ·restfng .o:h . t:er~inal l t . groups 0 . t 'J 3 . inclusive 
in ·-cp.e . fl r3·t _:t'ram_e ·a:,r·e 'tested\ .The -f;QO-L ·.tfel-ector, cont)nues to 8t ep unt. i1 the 
windi~g of the se1ec't_pr ·magnet :1s -shunted .by,, ground ove_1.- : one . of the 'iea<i.9 con­
nected, t:o.: hank '2 'or ' t_11e.· __1b 'sv~ftcho -iA.s det_;'erJ!iin'30. · 1)y- ti1_e _ qros_s. ccnnectioh,_ ·of 
the 1-A swi_t_ch i1~.d t ei•rQinal ' st·111 !P. 4,- the 200..-.I• SBlt.~cto:r ma.gn-~t- ,1 S: shunted. when · 
its Q.r.us11 ~sseml?.ly-:r~i,~:( :ort.· ~erml_na1:.L;_ : This .icircui-1< .. t~. -f~om~.ground. th.rotigh _. 
the -nor;-n~l corit:ict_~ of .:the PQ ke;{9 . h'rush 4· and-' :t ·ermin~·.l l . of-· the_ I.~A svAtch, .' 
cross connect ion ·.'of. tei~:mtnii° :st'1~i!) .-!4;•::'•011er l ,ead. :4:·--:to :_te1,min21 ). and..• brtish .:2 of' 
the IC . swit c1'~ ,·_' ~11d)n,ne~ : co11tact~':.:( 'cf' <c3,t-n '0, : t6 h~t:t ery - thrmigh the 44-A ··r·~.:.. 
Si stance. The .' ·oositf o:ii of the ·jc •·thvitch;\iot<::rmlnes . the numl~er Of ovorf.low 
terminals tlle 1;comi11g ¢iey~-ltor- ·rm.i 1n p~ss ·byiibefore it.: is restored to no1-ma1. 

: with , the·: sett1ug ·· ju'.s~ m;id._o~ ' t:ri'e·· fncorpi:ng elcvator ·-returns ~o n.ormal ~Jlieri the . 
elevator- bzlushe·s :h~v~,_. -'rifepl)ed ·'t ·o: 1tl1e t!th set · of.: o,/e-riflow ,torminalsc ·. 
. . ·.) ' . . .. :_ . . . ,., . ' . ' '. :. ' " ~-· . . . . . •. . . 

)' .:· 21:h. . .Also Y{ft11: .the,. R:..2 • '. •.v,itt·c11·' ·1n~ tofsi t -ion· ·3s/ -a ~1 !9,CUi:t . i 9 . ~los~d from· .. 
·· 5round. t}:u:•q-ugh the uppe1

1' '·fri:rief .c\1:-it:lct o·:f --c3im ·(; .to :_bat t~ry through the RS-2 . 
·: .,r:el3y, ·-wI1-i c11 Q!,)~J113.tes~ ; . {See ·::ps\~ttirayh 64·· fo ~.- O¼,pla;n::t_t i.9!1 . of- s_iow rel e,ase · . \ _ . 

feature)-• .. The .. operatlQ.n_·or. _the_ 'RS-2 r-el~y. ·c10:ses a c1:t~cui t operat .ing the Tlf 
rieloy througi+ 'its 1000 011rf\vH1d~i1g/'and -O.(l'iJ.t:);ric~rs -.the :a-:! --1switch ·t:o _:position 4' 
over ci routt ! .from 'grc>und. , th·fough .th€ b're:i.k .·.contu,ct:· o,f ::_ 1;he O. 9 . l .. ~91_:i:,• ). 'owei, con-· 

:·tacts o~ cam·.,··_o, '_on th~ '.:B·-~4 · ~wftch-,r m..9.ke 1-cont·act :·o.f .tl:~e RS~2 _rela;i~, "lowe_r , cor1-
tacts, of. co~ ·D to.: batterf· thi-bug.l:i .:the :11:,;.2 :magnet. . The -~~' reia:y ,opqr~t e:d 'in ·: · 

· ,t ·urn o·p~ra~es· .the· _1 TE'-J :·. r1elajr ·over- ·a c:ltcuH fronr._groqn~ throug}:i tlie ~rimiture 
3;nd b.reak con.tact of' the Z relay\ brush: 6. and t -e~1 minal _l .of th~- re·. s~,vitch, . ' 
mr1l:e cont~ct of J;h~ TF_·:re))iy fo 'bittory.'th1•6ugh the ·Wil'}.ding __ of ~ne --·1nt relit.: 
The .. TF and ,,_TF-l re.lays o_pera~:ed ·:pe:-f-b::-m ''i':1.(t useful f'unct io~ at th.1 s t 1m~. _·. 

• , • ' • , ' . • , •• _. l ' ., • 

ING-<lJIING .. BRUSH _··s tLEcT :i:oN ;_ · 
. : , . ,.· · 

._._; 

21. The, {:nqo~itig b'rush ·-se1e··o-ti611 h ·.<l,etarmined .by the .a:rlo_99 ·connect-1on · 
of termi11al . st ?'i_p 2. ··with~-the schen1e t:tsed. . in the sqhem:iq~ ,.3.nd with th<:t I--A 
switcl1- resti;rig' oii terminal ' l, the O brush ,: on ,; the . f'ir.st __ incorriing elevator fe .. 
selected • . In: .~o~ition 4 o:r ti1e 1;.,.2 :uwl t c11., a -.;)irJuit ;:i.3 _ clos~d ff'om g, .. ound · 
through the .. op_pe_r_ ·o·uter· cont3ct o'f· c:irn H (R ... _~Lt : lower outer ;' cont::ic't of cam . · 
C (R-1 ,{) 9 t'o bitti~ry·' 'through:'.flh{-R~l~A 'mj.gn.~h- -a!l~"-~-ncing·_· the . s~1,it ch to po ~1-
t ion 3. In -i;)0sit1on 3, connector l is connected th1"0ugh the ·ctitti11gs 'of ,1ts 
c3ms to the 1ncvm1ng elev.'.lto:r wh1ch Hf held busy to other htm1;ing··fn.comi:r:i3-· 
seleotor-9 by ground ·through the brealt contact of the PG 1~e1.'."~y 9 a!icl 1nn~r con­
tacts of c:im Q (R-IA) to the TK, ... 1 le::i.a. Al~o in ·position 3 a cir'·cu1t is c1o8ed 
from ground through the break com~.:1ct of the O t reJa:r, lower cont:icts 0t c ~im Q 

I 
/ 
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011 1362, m3.ke contact of the RS-2 rel!ly, inner contacts of cam D on the .B 62 
switch, lower contacts of cam tT (R-IA} over the lead TU.-1, to battery through 
the UP magnet in the incoming selector circuit. As the incoming elevator moves 
u_p under control of the UJ? magnet, ground is connected through the A commuta­
tor brush and segment, over le.'.ld, TA-1 ~ lower contacts of c~m M (R--IA) , outer 
contacts of cam J? (R-2,), brush 2 .'.lnd ter•rninal 1 of the 1-A switch, cross con­
nection of terminal strip 2,- to lead O, , then to battery through the winding 
of the O relay, and contacts of cam R operat.ing the O relay. The _oper.'.ltion of 
the O relay con..11ects its winding in sedes vvith the winding of the 0' rel:1y, 
but the 0' relay does not operate as it is shunted at this time by ground 0 

When the brush on the incoming elevator ma1rns cont.'..1ct with an insulated segment 
on the A comnutator bar, ground is removed from one side of the o~ counting re­
lay, allowing it to operate. Theo• rel:1y operateci 9 closes .'.l circui.t from 
ground. through its make contact, lcwer inner cont2.ct of cam C (H .... 2) to batte:-y 
through the R-2 magnet, advancing the switch to pooition 5o The operation of 
the 0' relay disconnects ground. f rom the Cl.'U-=1 leacl 9 , sto-.l?}?1ng the up-dri-r.-e of 
the incoming selector. When the R-2 switch 3.iv~mces out of position 4-1/4 9 

the operating circuit for the 0' and O r el~ys is opened ut c~m R, r e leasing the 
relays-a When the H~2 switch adv:1nces out of' position 4 1 the circuit over the 
TU- 1 lead is 01Jened at the uppe1• contact of c.'.lm D • preventing the UP magnet in 
the i n coming selector circuit from operating to ground on the b 1"ea1c cont3ot of 
the o• rela yo With the R-2 switch in pos ition 5, a circuit is closed f tom 
grov.nd through the upper outer cont2et of c am F, lowor ccnt?.cts of c2.m I (R-IA) 
ovel." the TM-l lead to batte!"y through the TRIP magnet 1n the incvmi ng ch"cui•t, 
en::~rg i zing the magneta Aiso with the R-2 switch in position 5 9 a 01L-s c1..1H is 
closed from gl"ound through the bre3.k contact of the 0' rel3.y, lov.rEn~ contacts of 
cam Q, make cont!lct of the R'.3-2 reJ.ay, lower cont3.ot a of' c'.l.m D, to b3t. t e1•y 
throt1g}.1 the R-2 magnet adv3.ncing the switch to position 6. · 

INCOMING GROUP SELECT ION Iv-; f{ 
22,, With the~-!~ switch in position 6;, a circuit is olos~d from ground 

through the break contact of the O' rel3.y 9 10,.,:er ccmtact s of cam Q, ma.lte con­
tact of the RS-2 ·l"elay 9 i:mer oont.'.lcts o.r c~m D0 low~n· contacts of c:lm J (B-IA} 
over the TU-1 lead. to battery through the UP m'lgnet · in the associated incorting 
circuit. moving tI'-e selector up for group se1e0tionit As ·the/.,41· let elevator 
moves upward. ur:der control of the UP m3.gnot 9 intermitten. '!' ili!d'. _rem the B . 
commutator brush and segi--nent in the di st r ict ci rcu1.t is connected over the TBr~l 
le:1d through the lower cont3ots of cam L (R-!.A) uppe1• contacts of C3r.1 M (R-•2) 
normal contacts of the PC key 9 brush 3 ancl t e:rminal 1 of t h e 1 .... ,A s_witoh, c:ross­
conneot1on of terminal strip 3 9 lead 0 9 to battery through the w!ncUng of the 
o rel!\y and contacts of c3.m R (R-2) • operst1ng tha O t"elay. The O r el3y ope1•­
ated connects its wbding in series with th~ winding of the 0' I'elay 9 wM.ch does 
not oper3te at this time~ When the B bi--ush of the ln-:,mnlng Bli3vator mal::es con­
tact with an insulated segment of the cormnut3t0!" 9 ground is r1emov3d from one 
side of the 0' rel3.y, ailowing it to o·perate., 1i1he 0' relay operated: (3.) · opens 
the circuit through the ·up magnet in the ina0ming selector cir0uit 11 stepp:tng 
the movement of the ·elevator, and {b} advances the R-2 S\Vitch to :position 7·, 
over 3. circuit from ground through the m3.1te con·tact of the 0' r elay, norir:ll 
contact of the PC key• uppe1• inner contact of C3.m B, to battery through the 
R-2 rn~gnet. As the awitch advanoss out of position 6..-1/4, the opor=it1ng cir­
cuit of the O and 0' relays is opened :it. cam R, releaaing the rel:J.ys. 
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BU3Y TEST OF PINAL· CF1CTl:T ::' 

; - , ·. 23. ·· ··V1nen the R.:-2 switch.<ldV~µ.c~s : out .. of -po~it)o:ri ., 6, . t }:J.e ot e:r:iting cir­
cu1t s . for· ·t~e '.Rs-~· and T .r-elay:$: 3 ·r,"€ 9P~.11ed. ,'. ~t . c:ima tY ;:ind' .J . ·r .esp0ct ivel:i', re- ., 
le'.lsln.g the re1.?..ys • . The: .. r -.ele3.se of .. the R.S-2 r.el::w . opens t11e :h.old iT1g 61 rd1it' 
t }:'!"Ofrgt1 ·t1:re·· 10OO OhD w1:nd:intS o.f .th.6~ ··,T:W·;/ril.'.ly. W'ne11 the . f ih~;l 3€),o(~_to-r-;: 61 r.w · . . : 
c,uit: is~btisy~ the .'EF rel'.'.l:F·is . now ·h:eld .. op~r:1ted r·r,m batt~ry through •H ;s •eM .. 
o11i11 vdnding, . t>·reik cont3:ct·s •Of' the' API3:, .an1: . MPB lteys~ 'm!lke corit '.'.lCt of 'the· TF . 
rel?ly'~ cire:ik :c·ontact ot :the Ctt. key;, br,-.e~k, c~n.tacts .of .th:~, 'lJffi .. a.nd.· NT .. r6l aysj . i 

~ower co,nt.icts of' ·earn D (R~:IA)., .over th'e .TS•-: ~- le.ad to ground· o·j1· .the· s'ieeve ter.:... 
,!'n~p$,l -pf t:b'.e: )may f in:il ::;e1ector , Cl?'.'OiJ.it. , Wlt.h the : Tf _r ,elay._ heid 6:rer:ited, 
tlf e TF~l · re_l:.1y Li LeHl O})lWat.ed .. ov:e:r ,a circuit fi.?Om .batte?'Y tb.roug11 the wind- · 
h;:_g _of :th_e ·'TE\,.;,1 · e,r eljy~ -' .n19Jce ·corit £-~ct Q( the _Ti :. r-ef,iy~ terrnlnal 1 and ·bru~ 5 
o'f . 'the IC switch, ,·to f; ro'mY.i t h rough th~. b_!".ea~ c,on~;i_ot . of_ tr..e Z rel :'iy. · 'If 
the f{n:il circuit· is idle, or becorne.s iiq.le., .the. holding .:c.i rcuit for the TF 
rel:1y 1:s opened, relea$i':ng ~he.-. '!IF .; r.-€1lSy~.·, The TF-~:1 're-13.y: 1s · s·dn held oper-

_ated f ro•rri bit tery th rough i.t•s m:-i.ke c.qnt 3.ct ~.:to grouncl through_·. the brealt · cont .'.lot· 
··of the· ·RS .:-3•' relay and; upper .. out~r.: oon~.3.Ct: o{ cam G.: ~~J.e ·release of t ·he Tl/ re.:. 
l~y :: oper::i.t es the .: 1l'R · tel :'.ly· ovel' :a G i 1" CU it . f ro:i11..g·;.•ou11d . tt,i rorigb_. t11e break contact 
of the z·'. r()3.y, ·brush 5 a.11.(l iern:in~L l : o:f :tr.e ~Q._ switch~ bre;.ik contact of the · 
TF r Hlay, milce ··cont set , or · the / rI~1-l .. r~}.ay.J br.eatr. cant p.ct of' the IVIPB l{ey·, to 
b;lt t ,e?"~f thro i.igh the· ",Jirrding, of the TR ~el,aylt . The.:·o'.pcr:1t ion of ti·_ e T~ relay · . . 

. . coxmec~sthe '1:tT-l<rrtd .TR,..;J lB3.~~ -through its m3-k~:. c·ont :1:cts to thet e 9t :01rctiit, 
'.ind closes 3 ctrcdit ft-:o m: gr-ound _1;1iro.ugh its make '·contkct') ·. oute!' c·ont'.lcts of . 

-: 9::im: ]' on the A-5'1 · sv.'it-ch;;: l LJ\,·er o;ut.~~ .. C'?n;~ap·t of cafr1 B·_ (rt ... ~) · to b~t ter·y th·r:>U gl). 
. tbe .·R..;4· magnet, a<lv.:1,;tJ.cr~.p.g; the:· s1.~1H :G:h ,,tQ .,.posttion. 2. _· The o!)S.r:itlon of the TR re-

13.y al ·so c1 odes ~ .-, c1rct~1 t .·fer.om gro:,1.md Jn. th,e: .f'IrqJ •• _over t Y• e TR.;.l - le.'.ld~ . make · 
contact of' the TR refay.; ·. i'liner cont:iot.s •··cf .:camI .JR~~). cuter ·con·tacts .of ·cam .L 
(R-3) to b3.ttery thro ugh tbe winding of the VT reb:y~ ope·r ~ti11g the VT relay ·.: 
which closes the tip 1i d.e cf the fin3l to ailow selBct.ion to }:)ro.ceed. · The 
fi p.~1 c1rcciit . i:1 he1d busy· to other hunting L1co:ning sc-lecto~s hy grcu.hd .· · 
thr9ugh t·:ne '. u:pj?e~.' du~ e!' < cont3.0t -:·o:r· cam,: E ~ {:8~2 ): bt1 e2,4 .. CJ1;1~:,lC~ of tn.~ IJ:]' ~el 3y, 
brea.lc corit i cf of the CA.. . key·- hre.'.lk cont3.0ts . ;Of .the T:m a:p.d NT rel 3.ys, ·· :tncl lower 
con,t .act ':s .. :or ·. cain\). : ('.R.:.r~T 6ve~··t h e TS~l. lea~_. .. . . . · ·' : ' . . 

F lNAL BRUSP 3:E1Eci1J:IO!{ 

: .·: .. ·. ; 24.· : in ·::,os(dcm -,~ or' tlL€ :p,_63 . 9Wi toh, .the:: part! cular .final ):it'll Sh v.hich i ~ 
.desig:nated .. to test t i;: e· fiti:tl muiiiple. for · :in :lUX,iHary .t .est. c5r-cuit _is ·seiect·ed ... 
:Tl.Le STI .rel.:rv o·per-1tes· in 'a c·1rfr1iif :from batte!"Y · th~oug.h a w1:q.d'1~g · of· the t .:. ~ 

· --r .e1.1y 1n :the- ftna1 ,bi'rcrn~t~ ··ov·er· ·the TT-1 lead., . ~QVf61" CJn~:ict-J ·of C3m. F ··(];.;.~A) 
··, 1rul{e ··contact . o·f tlie . TR ·N3Ja1:r,1 m.11:e contact·· or t:q.e . vt· rel 3.Y, Hf-BK .r~s l._s tance:., 

lower. cont 3Ct ~ . pf c3m J{, . break . cont3Ct of. the B-0' . rel:1y, ·wind~ng of. thtl ~~p .. 
relay,to ·crotml-. . . . .. 

. ·25. AS. .t}} e _ r1l1ai e1e\rator · moves Ufward.; ·intermj ttent ::~roun:i . 1 s 'hon~ected 
t h r,oug}1 :· t11e ~,.: CO.iYr:1nt.:it :o!', .bri~sh :.ind s €g?nei1t over .t ~1e·. T'T-1 le3.[l, .~ucce :-1s1ve]. y· 
s1.1o·rt · :Ci r.cµ it l c.g .t h8 . s:r,tn-··: rel iy~ thus' !' ei easing 2lnd -:rermi. tdng it~.-. r~."'."<?;P~rat~ on 
u11tii the . pro:oE:r , {.\rou-p ·· 1,as h·e2.n· delocted·• -For::.test. •.p ~~ r :,)osE3s., br;t??lf· 4 · '.and.· . 
gr.oup 9~ have?. been a ss1Lri€;.l ·. '!" E:qui ring ' .f i've· ::ml: ten. puls_e:J , ·· resp~pt ~ vel~ 9 :to: 

• • . •• • • ,• I • t , ~ I - ,•• • • :,: 

. . :·.: : _: ·~, i 
,: •._.: .. ·· · 

') 

\ ) 
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satisfy the flen<i.er portion of the test circuit~ Witb the R-1-1: switch in po,si .... 
tion 2, a cir'cuit is closed from ground tJ.1r-ough the Inner cont.:icts of C3m R9_ 

mal-re cont3.ct · of the S11,P rei,a~r, lower lnner- and u~per outer cont;acts of cJ.m S., 
lower• contacts of c:im Q, b!'':J.31{ cu:.1.t.3. :~t of ~he 4' c::.'unt :tng relay, winding of 
the 1d, counting rel.:1J, lower co:uta ·Jt3 of 03m J'-\, t,) 1:,:1tt0~·;:r on c~1-:-n •Ji~ cr,ei<H~ins 
the 4 .co'Jnti:ng relaya 'I'he 01')ee:·,t5.o:n of the 4 !~ount l ng re12.y (;cnri.oJts H.s ,~·i:i:~i­
iIJ.g,j;r.L .serie9 with the 4' c01mtLrig relay) whtc:". J~Eir:t:es v1s~1en th~ A cc,nm1tstor 
b i.'U"",11 o'r t·· 1··1 ·e f1··n,::,l ~~•-.ile"""O"' 1";1~'\z'p<.J ,..')n ·'· 3.,~-:- "v~· -~ -;,}, ,:, r: ,..., ·, •r·"Cl ··~d c~e,c-vni:.'n."" o+" · t 1"lf4 A r.oin-1 , . . . J · ...,-v.~ _ ""v • J.f......,._ ,. _ __ .,~ \.,~ .v v ,.1 ,..., '"'"";, .;-" (,,_/ .tV\ ... ,Ji. ....., w t.;:,-'.1 -..,.,J. J ·· .... ,.i...- i....: 

mnt 3.to r. Wheff ·thi 3 , occurs, . the Ill.1:P rGJ.ay .r·e 1e.3.2t:LJ" ::·€moving gt•o :rnd fr.,::m ·one 
side. of the 4" counting reia~v~ aJlo,xi:ng it to oper·at0 3.nd l0nlr iu a r'. :l :·cuit 
throt~gh the rn~Jre contact of 4 ccun.t ing N}10-:l to grio~nc1..4 . T:r.e oJ;e!~.'.itj en of the 
4' counting ro1ay tl"3.r:.sfets the 11v '.\ ui::1g. circuit t0 th.0 3· co~mting re.lay thr oue.h 
the_,rn:1ke contact o:f the 4 9 rAJ.ay· 3;:;,1d b;;•e~k cont:10~~ · o:'? tbe 3 ·: count} :ng rel:ty 9 

causir1g the 3 counting rGl::iy to or;~r3.',;Ao m:xni th3 nt:xu pulse ·i.;t"':ir1.~"11.tted by 
th€l A commutator 1--~"ilSh 3.!1.d sec;TT1.ertc, t'11A z,, CC'½ntL.1g r"i::lJ.y yce:.~at0s :..ind .iCGks 
to _ground.$ In :.i C}.H1i1:-u~ rn':',n:ne1.;, the?. ·~ a11d 1 s~)V=:.: 8f ccu.r.:ting rio::::;ys or~r:3,te 
ar.;d. lock on.the tr.d.:"'1 and fot~rth p 1,l:ses 1~(~s1x3i:-~thre:.y 0 ~1.nct the 80 !"el~y cm -:-.he 
fifth 'ft1ls6. 1Vhen. ~he s;irr., nlav r~lc·l~8S OY~ v,.0 .f'iHh i:1.Lj~u.-: <3,3 tc-':.h the f·'.':': ' 
,.,,."'-1 un r ... ,- ·, ~.,., ~ · o···"e ,.,ate .ll n . .;:,.,,_,,,.,:, -, 1 e·i · ,,...,.,,1 1·..., , .. f.! ..,.ii !"),.; ''1 1· t:h ,.·h,.., •:."I"\ "'r,J ~~ · a ,d "'o,.~,"' to 

: ... :S, .l.J.\-: - .L, V 1 ;,;-.~ :-,,/j~:» .. ! ' 4 · J _. J. .... 1:"..:...•"'"• ·•·• ~"' ..;J,.J. t• .. -.1..J. , :;. ~1 .t .. l 1._~-."' !Y - .,. _VJ. ' J , . .JJ .1v, ~..,c)' _ .. _ .• • .;, v ... l.. 

.. grc·unr). ·tnrot:gh the m?. lre cont:1.ct ~;inl ai"m:;H~t:re of .the S() r&Li.yc . ~P:1~ or:0t•:1non 
of the .BO' refsy cpe1-.:.s .~he fm"J.dar.1-s-nt::;.l c1rcu'!.t ~ t:hcis .. storJ·pl1.1g ~;he t~--p.1:2r1.~. m)?e­
m~nt .of tb(·; f\11'.31 selector., · rpJie op0r::t~L)n of' i:, ·Y1.e )~0' f\e:ts.y c1D e:e.s :J. ci .~C!.dt 
fr-mr grcnrrrl th:fC 1Jgh its .rr.2ke cont:ic<;~ t}:1rn 2~ to b3~~tt"r~\V through th() R•-A r:r:i2 :sr~.et, 
a<iv::::.n:~:l n.g the switoh to JY)Sition 30 I::1 r,:is5. ttc·13.~ :1·~1 the ~0°1u_t :. ng r-e·~::~ys 
!'8 } t?-3,'38 0 The ree 1oase Of the :B'O' re }. .'ly .?Cl ;,r.~·· t.:.-::,PiJ ' t,h'J RA ~iv:1 ·~ eh t ;) :90 JH'; ·1 c.,r:!. 4' 
f .r:;m f'./t'O unJ. -chr30;1gh its 1Jre3k cont.3.ct, ou •i:-c•ri cam B 9 t .J b~t t-::ry ttl&"(lt.:i;;t. the 
::~-'l .npgno t • · 

26Q In' })ositJon 4, t_ens grou1) 9 is selected in a mannar simil3r to . f.i1~:;.l 
brush se1ectJo:i:1:, '\VHl: the R-4 sw·i tch in position 4, ➔ ci r.cuft ls closed f '?'Om 

ground through the i:t1J.16r- cont:icts or cam S, m:1!rn co:nt3.ct of the STP . 1"e1s.y,; 
lower imj_er .'.m'.l tq~pe·r ante:· cont.'1cts of earn a, 1~:rwer inner a:nd. UJ:)J:G~ outer 
contaoi~s cf ,·-:.i~Jl li~ bt"f.3 .ci::C· c.1nt :1et of the .9t> cJ ~2~_1t::.:r:i •'i r0J.30r~ 'N}ncl :i :r1c c:rf : ~: f";:_)nn1;-

inP ! 'G! ;;j'G'1 to b.:it·~el'V thrc,ugh C!'.tm rr: 0 ')f-' l".'.lt1' nP.: '-1·1 .. :::. lJ f'•d> 1·1- ·1'."i.G: ·. ·'· G"t 3.--.J~ •T.~•e-.-. ~·he .... Q · !') •. .r•v ... >- ' .... , · .L .1..-._ . ..:_) '-'.L "-· ! .....,. \.1- -A . u ·- · --\ J. .. "' . ' :.. ~ ~ .... .1 ,l.:. •J_._ • 

fir~:,t ])Ulf~e :3 tr.:1:asmlttcd 'by t :h9 B ('01mnut~.t1.11.~ ·1n•~sh and. c:;Ggi?)Ol~t. ht the t'tna1 
se}€G~;o:t C~.!1cui t, the 9·'1 OGU.l1t~.n.g reJ~y opt?•d~-.(~S .'.lurJ tr:J.nJf87'!iJ t;h8 pu) sl::~,~ d l~­

Cff'..t to '~he vd.:-id:.1L ·of t~H.-; 0 C0\.Jnt.'1n.; rG l.ay.~ WJ·~h each S'HW'38[~:ve · im:I)!j:,.qi;_;., a 
·_oai I' · of . ccunti..:vr: t"el~i:-;,rs 0:18::::J.te :1/i.c1 :c•.~t:-. . Vll1C':m tb, i-~ ~'f.'J·; r~-;·3. ·, , .. ~-: r-u," c;:; o·:1 the .t:: C ,. ..... -~ t-i • • • •• . ... , ~--· ,. c... ~ t.v , . ....., ..._,...,. ~ •. 

t.6:n{•.h lrn:p~1l:·JC bot:1 tho DQ~ ::i.n.d. }:<'()': l'"<:)}3yc: oi:e:t'.3'U:t ~11 par:1i) ,v}j. tlDrl. tn sc:r-;,?s 
v:ith t·;1e 80 rel.:i.y., ::1rn1. 1nc:;..;: tt'> t:;r:x1.u:/l: th1.)u[{i:1 t:::1e maks co:i1t::i..:.~t .:it;J. 2.1~m.'..~t:ur 0 of 
t 11 e O l"Al3.~.,. r;-t},p ,-..y,.;:1,,,,:, -.•~o· ..... .,-.,L? ·•·y,. :'.'> I:io~ .,.Cl·::>~1' 0 1<·.:.~1~ tb·e· ·r,., .,·lr'::-t?>•1"·1··•1<" 1 n ... 1 r•-i '1 ·1"•)'. ~-l,,·U3 i_ • v :.Y a _ >-• .,, -....,1 ... :' _, L. .. • 1 "' ·- ,'i .;..l .... ~ t.J ., . .J.. ,...1 L : .. c,.. ~ .y .,!_.,.,_,. •· ~ . """ .l .......... ,..,1 J. .,_ .. t.. .,, - • ..;. L , .t. _ \. .. ~ \, i.,J. .;. 

sto_~:ping the upv8.rd. m0veoe?J.-~ o: t:>10 f:i.nnl Jclec.it::n·j!) 'P1(:> 01je -r•itir.}11. J1' tb:-) FO' 
relay3.d'(.mr.~e8 tbe E-4 svrit:;,;lJ ·~:, pc-sl::.io:r\ 5c Ac th3 2•.vit.~h a.J.v-::n.1.(; ·~J ;y;;.t uf 
position 4·-1/li 3.11 thP (;()unt ir:c :..•ol?;.;rn :.~r~d the }~'oi :i.ni J2 ~")~ ~ .. ~➔ 13.ys rclt-.J'3e, 
The l--ele3se of the FQ~ re1~.y ad\r3.nto8 thn switch to ~os:ttbn C-5e 
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FINAL UNIT SELECTION 

· 2?. .The :t"in9.l· 9electo.r ms1ces unit .selection in ~ m:inner simil3!' t0 final 
"·"" tens ·~rnlection while ·the testing ·ci~cuit ·,Naits in posit1on 5 of the R-4 switch. 

· Wr1en unit selection, 7 or 9, depsn.ding upon the J?03i tion of the 11...:3 swi t.ch, is 
made . .. the FO' and:. BO' relays opsr~2te, ::idvancing t·he s ·N!tcl: to positio:;~ r;. As 
the switch·ad.va.nces out ·of :pos~tlon 6~1/4, the countinG relays rele•:3~e. ThE:~ 
release of · the FO' relay adv~nces the B~63 switch .. _to pos,i ti on a. · 

28, V,11en. testing l{ansa~ . City type fin:.11 scl~otors, "W" wi ri11g is us0d. 
· In . poa i ti on 8 of .. the R---1: {::)-'? 54 93} switch, a . cir ~u it is closed f roin 'ba~te t'Y 

·:. through one ~rrind.ing of the J.ine .relay in the final selector circuit ovei' the 
t1p si.cle of the fin3.l oi.rcu:t, '!•T, .. 1 }eac'~ ~?em F {R-lA) 11 1nake contacts of the 

· 'IR ancl VT relays, 18 BK 1~esi st~mH.:, lowor innar a:nd u-p:;_;er ou,~'";er contacts of 
c:1m K, b ".'ea::{ ·cont :ict of the W 1'(;11(';-..y., ;t>rc:1lt contact . of tb.e Bo~ re'.i3y to ground 
·t11r-ough the wincti::.1g of the ST}) relay, ·Nhich ope~atesc The· ST.P re1a:". or,i1"3te1, 
·c1Jses a ci:-.~ctd.t fl'O!n ground ~hr0tJf:°h t~1.e tn.n;;3r oo:nt:.1ct3 of cam s, ma!z:e contact 
of the ST•}) r~1l:J.~J, l0wsr- ini.1~r arv. uppero1..::8t-c0.ntacts of cam·R, inner contacts 
of cam tT~ wU~G.i:'..ig of' the O r•el2.yi to ba1;tti:'y on cam· T, o~p1Jra.tin3 t}e O relayo 
The O :-:iol3.y operated connec~s its' \vi:r.di11g in ser:.eg '-':ith the wind.:ir1gs in 121:''..ll­
leJl of the :b'O' and. B0 9 reJ3.ys v.'.h.ioh 11.0,l:cver, ,lo not opot,ate· at this tiniee 
When the fiwil selector' adv::.:.rvjes, the 5~!.'P i•el.ay t'e1~~3''3~s 1 rerno"7ing gi~otmd fr-0111 

one side· .of the BO' a::id i~o• relays• aliow:\ng them to .operate., The fat rel3y 
orerateri.,, l:los,9s3 circait- fr~m gronnd th.Z'ough its ma1{e cnr:tact, cnm. B to tat­
ter-y t~:t\.'H:gh the R-4 (D-?5493) switch, ::ldvancing the .:3wi tch to !)OS1 tion 9. 

29. When testing a final seJector ci :roui t tbat does not de-pend u1Jon. .a 
:senier to 3clvanoe it ?r.omthe :.:1waitlng ~ew~e.<" pos1tlon, . ";;;u \::iring 19 t~sbd() 

In posit.ton E3; -~ circui_t;_ js':,cf~c~-~d.:fl'orn ' grcit::nd _tl}foui;1~ c·am 'D t~ h:1ttei. .. Y through 
the F.-t.i: (P.-G3} m~g:r,.ct,. ad\·i:1:riclng .:thes~'.vi_ti;h to .. _:pocH.!:m 9c Ths R-4 (B--53} 
switch s.~;aita in :positfon 9 until the tt}Gt of the f"i!l.31 circuit ha.s been com-
pleted~ · · ·· 

zo., As ex:plained under "General Deso~fpt1on", ·the tyy:e of te·st (one .of 
seven) mad,e upon the final aeloctor circuit dercHd.s u-pon tpe ro~Ji t-ion of the 
R-3 sequence switch, if. the MT ke:; is not ore£•ated.. \V'ne~ the M'L' key • is· or,er­
rued, tho~;~ seven te9ts ax'e macle automatically 3.:nd consr,,cmtively · u:pon th-e·.: 
final selector oircuit. 

· 1:!ULTI T~ST OF FINAL SELECToa CIRCUIT 

3b The operat.i ort of the MT k,ey cl Ci ses a circuit 3.dV[>,UCi ng the H-3 swl t oh 
from position 1 u:ponth~ c".;mp-l'eti611 of -~1:e fir~3t test· ·o1: t:te •final selector 
circuit, as horein:1fter desori bed" 

·,. 

TEST NDe 1 INDIVIDUAL LI}f~ IDLE 

320 With the R-3 switch in r;osi tion l and the R-4 swi tah. in. rosi tton 9, 
the termiro.ls of tho final se1e0to:- a:'.''3 ~:na~:ing on the terrr.i11a.ls of line 99. 
NOTE: The tennina ls o:t three te8t l lnes are repre9tmt ed in the time 313.rm 
portion of the test ci i. .. cuit. 
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;,2,. .. ..:. ~!hea the bru::.;b~3 of' the ..f'irnl $el6ctor rest UJ:.,"On th0 tGr1tinals of 
lill~ \1~:·· t.he _SU.B ral:lh ,..vbioh :ce}Jresf..t6tS t.h1& callsd subscrHer, is _bridged 
across th$ ~2 :1:ad R tei"nlin~ls of the test line., With the fin.:3..1 s6~uencs switch. 
in the t!.:tlltl~,1g :i;:ositio11 th(; SUB rcla;>'· operates in a. cfrcu.it i"rom g.r.cnx.1d 
th:roug'r.1 tb.e lowor innGr contacts of cams "if• and E (R--4) m3,k0 contarJt' of the V']_: · · 

and. rr,:a rclay·s 11 lor;cr contacts of ca~n F {B.~lA) over ths ':rT-1 leP-dr: r:12: bri;_sh and 
to1~rnii1Stl of thG final SE:;J.ec~o:r, break .an<l fo:11cc contacts of the T.Pi.B, key ln:r..er 
corit3cts Ci: Ci.im '!· (R .... 3) windi11g bf the SUif relay, 18-0}? rGsist3.nce, 011t6:r. . 
c·ontaets c£ cam V·- {n, ... 4}, inner corit:1cts . of caa J (R-3} 9 nn~6 311cl 'b;"eak 'contaot·s 
of the ·TRA kGy, R, terminal and b.:·ush oi thG final selector, TH..:.1 lGad, lov~er ; 
contao,ts of· ca.~n E. -· (B: .. lA), .make cont,1ct of T.R rcla~y, lower co:rrt3.ctt: of cam I 
(R-4), iimer 0'Ont:.:c.ts of ~am H (R .... 3) to battery throttgh t;he: break obntQCt of 
tho TKR i•ehy and 18-B~ resistance, 07 wiring), opc:rcitlng the _STJB r0ln;i. ~he 
qto:t·ation ot the clUB :1:Gley -elooes cl cj;rcuit frorn ground through its rn:3,kc con-_: 
't·act, 10\1Cr 1nr.or ·and upper . outer contacts of cam O (R~3) -to b2.ttor~1 .through .· 
the windlng of the T1Gl relay which or)eru.tes • . ~he ··opera.tion of the TKH i•Glai.' 
~~~resents the· calling ; sub;:;cribe~ . replacing the rcoeiv6r on the swi tchhoo1t. 

32.2 . When riztt v-fi:ring_ io _ uso.d; tho SUB a;ucl TKR r ·ciays. operate in-series 
in the ·sar.:c circuit as just t·rao-2cl· to 'cnm Ii (Jl;;.;,3), 't,hon t'brouf_;;h .thc lo~vcr. 
inner &nd upper outer cm1tacts of 021'.il O to battery on the winc11:1g of the .TKR 
reJ:ay, ~he ·s1v ··relay 'OW·~'3.t.e~-.fl:'6m _g_row-id through its two windings i:l -sorL~{, 
,lo}✓er c·ohtac_ts--of aam K (R~3l, make anci b~eak';contacts of·the Tii.A key tb bat­
tery 6n the slaevo of the _ ·:final :~:i,J.:?u.ft. · 

l , 

, 32.3 · The-operation o.f: t,he Tl{R' _re•iay ·close a · a circnit from ground 
, through 1ts-~ rrako ·cont::ict, rr.a:ke contf.lct · of tho _SUB re:lay, windtng oi' the 

1lr_ relay to ' battery 911.· cam. T, o.p;:i,"4Ung, the ID;'T :rol-a~y. ·Also. the or;era:tion of 
the TKR re)ay ◊fens-the circuit . from. gr6uhd. o·n ·-c·arn G (R .... ·2) si o•ffer -the :CS-1 lead 
to th( tin'al select,or, rei,~a~,~ng ~ iqlay ~-n tJic ' final-s<-:·loctor circuitt there­
by advancing Uie ci'rcuit -from its. talking 'i::osition-t6 •.its ll~YX.t>-:positj_on where 
it awaits· the r6leaso ·of the .SUB : reiay~· ~he·_ 'opetat' ibn of· th0 . 11! relay clo~\~O 

- ?- circuit from ground throuGh i~s ,make contact, c2.m 'a$ to battery tm:oi..i.gh the 
ll-4 magn~t, advancing the · switch to _:i:;osH1,on · 10. ~'rom :r;osit:i.on 9 to 9-1/2, 
the TKB. re la.Y i -s · -·held ,o:pe:i;•atf:,Q.. in, a circuit . frotn: ·battery, throi1.gh the viinding 
oi the .relay, ·outer ' <>bt1tact:s · ()f -_carfl o, rnake contact' 'of ,U1e .Tlm relay,_ to 
groupd on the no.ke ·co'ntact' ,of' the SLV re,layo ·, Fr.on:i )X)Siti:on 9L__,3/4 to _ :r;osit:\ou 
13 of' tµe _R-4 s'.witch, ·the TKR relo,y ls 'held.or..e:ratcd ·f.rorabattcry throi1gh fhe 
win.d?~l1g Of the 1'6 l'a~i, '-uppsr · contact S of O;am o, rna.ke cont act Of the T1F!:1 re lay t 
b:i;•ealt ·contact qt ··tl1e :NT. rda,y, over tl)e '.I1fhl. lead to ground in the fin;il cir­
cuit. ·,iihen tho R-4 sv✓itch advances o;.i . of position 9, the-· energizing c:troult 
for the _Mi· r0la:y is o:p6-.ned., - l'Gleas:itng t:hG - rolay. _ '!J2•he release oi ttie 1'Il1 relay, 
closGs f:rnm ground through d.ts break contact, lowe'i-- ·cc-nfacts, oi cam U, oal11 c, 
to battex·y throuch the R--4 :magnet, advancing the s.witch t.o 1-,"0sition ll• W:.tth 
-t;he switch in JO.sit.ion 11., the Mr r0lay ro-o~pe·ra.tes· ove-r the same q ircuit _e.s 
it previously 0];:6.r.at cd,· ad'\1anci-:ag , thG EWitch tq :r:ositio~. 12it in vVb.icn position 

··the lVJll- relay again rE 1leases:. advanclng the sw:i toh to· 'r,osltion· 13. As the R-4 
switch advance·s trorn iositior.i. 12, the .OP3ratin3 o1rouit of the SUB relay. is 
t 1)8ned at c.3.m v_ (R-4), re1eai.H:b.g the SUB re lay. , T.hG Line rcla.~7 in the final 

· circu.it rslcast;s th1"01X_;l1 . th6 18-BA re·sistance \Vhich r8in.1ins co1m0cted to the 
Ting s:lde of the f'inal ci.rcuit and the seqv.encs switch ::inc. (;·lov~1tor in the 
iinal circuit are restored to nortral. · In rosit~OD: 13, t1~e lifi.l relay 1."e-operates 

~ .. . , 

,, 
· i• 
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to grou:::a. on. ca::n G and advances the R-Lf s\vl·t ·ch to po·3'i t ion 111 0 As the switch 
ac:.vance s from po:?,i ti on 13 the lfi'l1 1'81 3.J" rfile~.:.ses. As the sw:rt ch e11t0rs p.:,tjj­

ti on 13,=l,'2 the SUB relay is s.gain :> co:.:..nect9i aeross the ti•9 3i1d ring sldes of 
the ftn:iJ. circuit to :iscert.ain \vh .r~n,hnt the li:ri.t~ re l 3.y i .::1 the fht J.1 c:. r cuH has 
released. If • the line relay in t he fi:r:•ll c1rou t~ 1:3s rf:1:0:1s Gd t i1rnut,b the 
18-3.A resistance, the SlJl3 rals.y 6.,J AS ro t -r-:e=c;_psrate, and. a oircmit is c'.losed 
from g.round_ throt~gh the b:"."eak c011i,2 t) t of t:i:18 M':.1 rela:-/, bre:1k con~:lat of the 
SUB re12y, t.1PI)nr OL'.ter an:J. lovJ~)f tn?.1/::? t1Cnt 2.:rt; o of csm U fR•"'4) c:.1m C, to ba t­
tery through the H..;4.: ·magnst, 3d"':,·a·o.~ing t"'hs sw:ltoh to p)3itio11 15., In pos l tion 

. . \. - "' 
15, the NPI1 rel!ly re-ope:r[2tes to gi.·o ,.;mi 011 cz:11 G, adv::..~nolng the s1Ni tch to posi-
tion 16~ If the lin6 relay in an 11:;, oomtng_ oL:-' cuit should not ra1£ase throtgh 
the 8000 ohm r'esistanoe, the SUB i:"'Hl:ly wJU r·e-operate in :Position 14 of ·the 
R-4 switch, preventl.ng the s~q~enoe swHoh fr·om aa.v~mcing to :position 15. The 
c!rcuit will rem~in in this po~it1on until th~·operation of the time al3rm cir­
cuit as hereinafter described. 

22.4 In :position 16 of the R, .. 4 sw!tch a circuit ls closed from ground 
through t~1e urrpar inner contact of C3.m E JR.;;.4), break contact of the CA key, 
mal{e cont.act of the ·MT key, cam B (R-3) to bat~ery · throu@'l the R-3 magnet 9 ad­
vano !ng thn s,v1 tch to -position 2. In pasit!on 2 of the R-3 awltch, a c1rou1t 
1J c:osod '.:rorn ground through the lower contao~s of cam c, up~-er oontaot9 of earn 
L 011 the a .. 4 s ·wi t er, cam B, to bat'tery thr ough the R-4 magnet, advancing the 
switch to posit.ion 17. The RS-3 relay a1s0 operates in :positio11 16 over a cir­
cu 1.-t :f:'rmr. ri a:;tc!'y through 1ts w1n~1ng. break co_ntact of the MPB relay, break 
0011t 0 cts of the REP relay, MT and CA keys, c~ E to gro1.md on o3m F. The RS-3 
r·el!:ty #oper~t f3c~, operates the RS .. 2 relay to ground on oarn G~ The RS-2 relay 
o:pe t'2.tt:kl, operates the 'l'F and TF-1 relay? as alre3.dy desoribed under paragrsph 

. 20 ,:: The RG--•2, ·Rs-3, TF and TF-1 re13.ys operated, funotion 1n conneot1on with · 
adv3.:nc1nE t.hJ :nocming seleotor ·to -the nez.t trunk of the group as hereinafter 
destH' ibeci, ·1JI1.d~r- J)G,ragra:ph 42,,_ 11:ne R-4 switch !ldvanoes to position 1 from ·ground 
on. th(; mst:.~ c0r.1t aot of • the ST key, through cam -C, to battery through the R--4 
m~.[)1.3t o L,:·~ t~.1 :-::-: R-4 switd-i is f!?.'::<~J.1.::0 th~:0 '~3h positi·ons 1'7 ancl 16, a cil·' o u ;. t is 
clos2d. r~o:i1 g _,,0ct1nd through the ;rm,:rr ,cont3.C~fi of cam F (R-4 l, to b3.tte1"y through 
the win..:U:::-;6 or the 5o.C (SC!!} ::;cgl8i>-n•;, \Vhich cpclrates 8.lJll reoord9 the number of -
sing :t e _J B2h8 ;, In posi't!on 1 cf _tht:i. R-4 s,::Hcn:,. a drcuit is closed. from g?'ound 
thrn t:'.gh t.}J.1:~ :i:9per outer crrntact o! cam F (R'"'-~: } ·cam B (R-3}, to battery through 
the R-3 magi ... et, a.dvancing ,. the switch to pe;sHion 3o 

TEST NOr, 2 HDIV!DUAL LUTE BffJY 

Z.3::i With the R-3.sw"ltch 1:n -posftlon 3, the f!nal aeleotor is re-d.i. r-ected 
to line Sl9 ;i s:a.d. the condition on the s leeYe of the l11~e '- s chJ,i;ged. to oat-;;, eey 
throubh 2?.0 ohrns11 This ciicuit · is from battery through tbe 10.,,Q ~es : s t.:xr.;.cc, 
cam · G, lovv9r contacts 0£ cam K, make, and break contacts of the THA. key, S t;er­
rnin:i1 · anci brush of the final elevator, caucing the P .. BcX. and bnsy test relays 
in the f 1r1:!l to operate starting a seque::1~e of e,2nt-s in tht➔ final circuit which 
0 -~v"" -""C"'~ t-'' e ~0 q~e.,.,,..e qs, l,1,,~h to· ,llts b ~~-e "h,...,.,,, .~ 1"'1/"'\ C' "' .. 'o~ T. ·1 t 1:1.ie! TIQ'' 5if~lo·1·1 1'·i"•tA,.._ ~\.lf.. ~.L.t .ow: ,J.rl..., V'"(.~ __ u J..j_~i ~- '"""\XJJ.vv ,' • } ; .;, U ·~ ~" l f~\_;_ .. ; • .t:.J V ... V .i'-. ·-'1 0 ...-..i 1 ._ , ;;:> J::' ~ \,,i .:.. ..... , - ~ J. -'• 

m!ttent . 24 irolt battery or ground ar.,cord. i :-i_g t.o ~he t,fl)e of final being test 13d. 
ls connected over the ring side of the f L:·1::-tl 'I1R=l h :a,d., low'2t1 contacts of cam E 
(R-lA) make contaot of TR ;.'elay 0 lower cnntacts of cam I {R,..,4) lov;er cont3 cts of 
cam H (R-3) to gr?und or battery, a.s the case may be, through the wt:r:ding of' the 
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· BB rel:1y, which operates and releases in tmison. The R-4 switch was ~dva:1,0 ed. 
to position 9 a3 previously described. The BB relay operated, closed. ·:.a ·d:'. :-cuit 
from ground thr·ough 1 ts make contact, --:bre:ilc-cont~ct ;of. the 1' counting rel 3,y 9 

\:yin~ing of ~_he_l counting relay to b2.ttery on cam T, oper:1ting the 1 cot::nt:ng 
rdl~y.~' i.rhe .J counting ·refay operited; connects.-its wi1iHng in sel'ies v,rltn, t;hc 
winding' ot , the l ' ' c·o~nting .. ::re1a;y.;• ·. Upon the 11ele<lse~: 0f_ th'P . BB r·elay, ,grbtmd is 
r€1J}ov.eg. :rro~ 6rie side· o{ .. the ' 1 9 counting re).uy, sllo~ving it , to. ·oper-ate .. to . . 

, e.rqu~ · oji ' the'·mak€ ' cbnt.ti"ct 0 of the 1 · cou-nting relay._: .The op~r.,:ition o't' _tbe, P · .. 
, ;QQ_:unt,:!ng re+3.Y~ tr.an-~fers·.the; pu1s1ng -circuit t'.q..rough its, m·ake cont·act to the 
. vdndj_:ng of the ·o ·coriri:t.5.rig relay a: Upon the neY.:t . o-per3.t ;ion .of the' .BB \•el3.y', 'the:· 

o rel~y o:per:ites :inti conn,:tcts· its: winding -.in· serl~s with · the. windings 'of the ·· 
FO~ and BO' ·relays· conne'ct·ed in :p2:ral1·el . : ; Both .. tlie li'O' and BO' rel 3:\rs oper-ate 
2111d leek to ground t.hroug,.1. the ma.In~ cont:ict of the O relay. :. 

11'he .. op.oration of: 
the B0 1 rel~~V rerforms no t,.seful funct !0110 The oper~tion of the FO' 1•elay closeg 
a cil~cuit from griou:n~. through its m~ke contact, earn B to battery through. the i-4 
rn9gnet, 3.dv3ncing the swl t ch to: position 10.. P..,3 .. the swl tch advances ont of 
.:position .9 the b~sy back: circuit through the ·wlnd.ing of the BB rei·ay 1s opene:1 

. at -o~J. I.., · ih po~iti'o11 10-~ 3 .. c :t ·rouit ls- closed from.ground. .th .rough the upper · 
··ol1te.r, Obnt3Ct of ·cafo ·c-: on: •A,:e,,S/ ,.·: out,e1• conts.ct s :of .cam J _(R-t.t ) . to hittery through 
_t}ie·· w!nd:"ing of the B.B;..1 - rel;ly \11.ih!ch .·o-p~rat~s ~nd_ loe·ks . t'.hr·ough 1 ts make'· conta0t 
to ground on· ·c2m G •.. .i.I:h9 ope-r1t·:!On :of :the BB-1 .relay· .cl_9ses· a dr•cu.i't . from 

_gr0tn1;cl ·th tough· the· lower o':iter :cJntaot: ,of c3ln . G _{.R-<h):1 make co·r1ta-ot of: .the BB,..,1 
relay'~ to battery th-rough the windlng:, ot:: t _]-1 e :TIGt reiay? wh ipl/ ope·1,:icea. t hBrEf~J 
reieas1 ·ng 3 relay 1n the. fin:11. circn1~·: .. 9 ·'~estor1ng. it to nor1na1~ · ;:The op~ration 
of' .the BB-1 relay 3.lso closes a ol t'cui t frcrn groun.i through: !ts'makei cont~ct; 
cam·· c., to b:ittery through the R-4 magnet, advancing the switch to pcsi t1on 16. 
In position 16, a circuit is closed. from ground through the ur,-p0r inner cont"rict 
ot cam E 9 breal{ contact of the. CA." ke~,-9 make contact of_ the MT ltey _, cam B {R-3) 
to bat_tery . throµgl1 the R-3 magnet, ad.v:ino1n.g the switch to !)osi·t ion 4. In 
positio:p. 4~ a cJrct:iit · fa ·closed· from -- groun(,],, to . -the_ lower o.u_t._er cont:iot of cam 
_C,. qppe~ _c:Ont3.Ct_s 'of' csm L .(R-4:) earn ,B, · -~o battery through the R-4 rn3g:net, ad-

/--~~'v3ricJng th~ .. s;.vftdh :to; '·J;as!-t1on -170- The . sw1tch ls advanced -to pos'Ition 1 by·· 
/ :gro:un<i o.n ,t:he !nalfe _co·n'tact of tne ST ·key<i .. ,Th~ 5-Cf t"egt s1/er·\ (ST) ag~b oper.ates 

::as· :t.hti s~l t oh: ts ·:pissfi:g ·tnrcugh posH lun. 17- a:r.!l · 1s recotuJ.ng an.other . single 
f' ,'iest~: 'With ' the(R-·4 swltch :tfr -positio:;: ,:l;~ _ _.ti:'-_~ R~3 sequer..o_e Which is advanc:ed to 

posi tlen 5 from ground on cam F ~ 

TEST NO. 3 

-; ... PeBoX_. Line Idle (f1r3t of gronp) 
.. ' : :- -~~· . : ~ .:· ~. . .: 

. . ' ·._ 34& w'ith t':he',;:A5~ ·:swi.t'Ct'l· in :1)0,~Hion ,:.·s the :nnal '1B: 'again di re•:}ted to l!ne 
.. ' ), .. . . . _ .. ·. . . ·. " ·.. . . . . 

.,, .99. ·.4:nd ·eest Noe l' 'is· rey,e3'.tecJ,-.-exc.e:pt th;lt ·~1:l.~ ()oncltt!o:p. imposed on the sle.eve is 
_. 

1 
• • sue.h,th~t_ it ·represe:6:~s !in idle conditlo.,..Yl ~_C?f t}1e f'}i~st Une of a P.;Il::,Xw gro ·:.1p-; 

; .The c1cev~ tel"rninai ;Of ' the · nr.al 19 nov.· .. gt()ijl':idd th'rot1gh the 1'C0- ohm wir.cli.rg of 
-th1/s1:,v · r.ela~,,: 1nstead;';of. • th·!'OU§h 1-ts w;i-ql_ing,~·iµ .serH/s a.nl ·t·he · ~e1.ay thei-cefore 

- .oi,ei~at,es. t~rough {ts ' 10{).:' ohm vJind,jrLfs.: At -:~he ' tjiHi~e~~fu). couoltiston ·of this 
test. _thej~~3'. ~-i,eqhe1foe-' -switch adva;1:o.e_s t::> ,.pp".s!'tfo'.a' ? ,in tbe S3.me ,manner 3'3-. !~ l 

.advancr3d. to J?Oh;'itfon $,: :·a:nd the-fo ... {\' i'$~ltd:1 ,ls . ~.~~to!ed ·~o n~'r.rt.ai l.n c'th.e s~me 
, mariner. ~s:·clescr'rhecf: -- 1n~·te.st ·:JJ9. -- 11,} : .'. , ; . . ·. · . . . . . . 

1·1. : · ,:. '; • : • 

I 
. , . ,. . 
' , , , .. , ' ; : , 

. .. . . · 
: / ' . 
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TE'3T .NO. 4 

Hunt Idle P.B.x.- ·Line (Last o±' grou1)} • 
. . . 

35. With ~witch. R-~1 in po·sitio11 7, the f_im.l se1 ·ector. is directed t ·o line 
97 ~:here it fi.n.ds: battery .through· 2600 qhms _connected· t'o the · S terminal. The 
busy ~est 'relay 1n the .final, ciroui:t operates but ·the Po·B~ X, rel~y does not · 
operate owing to the high sleeve resistance ._:::\nd the final selecto,r goes 
hunting. The final sele_ctor passes by terminal 98 3nd reaches tenn1n·a1 
represent .an _idle trunk to a P.B.X. st.atlon 9 Fr.om this point, the. test 
:1s expl'ained under. test Noe. 1. :If the ,test on· the· final' is ·sucoessfui ·. 

trunk 
99, \Vhich , 
' . 
proceeds ·. 
the : 

. R-3 switch advances to position 9 and. ·the. R-4: swi t eh to posi Uon .1 0 

TEST NO. : 5 -
. . ,,·: ·. 

Hunt Busy P.B.X. Line (L!i9t;rof group}, · 

36. In po:1Hion 9, , the final 1$. ;redirected ··to T1:ne 97, the. sleeve ·ooncli­
tion on line ea.using .the busy test· -relay.,ln _t}1e finai ctrcuit :_ to o_perate • . When 
the elev3tor reaches Une 99, . 1t :still finds. a bU$y· co1.1di tion on the sleeve . 
operating the P.B.x •.. -~elay in the Unal, advan.cing --t':he •final te> ·1ts busy :posi-. 
tion~. From this poin~, th~ t ,est circuit, functions fn "the same manner as de· •. . 
scr!bed· _fortest Noo _2. ·· 1r the.-'test ts suc·ces~fui the ·R-3 sequence sviitoh 3. .1.~· 
V3noes to :posit -ion •.11 . and the R-4 sw1 t~li to . ;r:o~l tion 1. · 

, TEST NOa 6 

· · Hunt Idle P~B•·x. Line . (Inte~m<9.d.1st~) ~ · 

'91. · In positlo~ ·11 of the'· RiM3 ··seciuenoe switch,· the f lnal selector is 
redirected. to line ~7, the sleeve •condition ·of -~hich re:presents ·a · busy P.-B.X. 
,trunkQ The seleatot' .. oont 1nues ·to move upy,1a~ds u11t1l termi:r.ial s 99 ' are reached, 
_v.hlch rel)resent·· an 1:dle 1'0

.iff~X• '· trunk interi:ne-iia.t~ in the ,group • .. The test now 
proceeds as described· for test ' ito~ 1 • . Upon the S\lCOessful .compled.011 'of this 
test, the R-3 . swi t.ch :~c1v~ri9e:J 'to·· !,;,os1-t.1,,on . -13 a11:d the R.;.4 si:vit ch to p.)S1t1 O'.rl- l • 

TFBT NO. "I 

"No Test ~'eature" • . 

38_. In position 13 of the R-3 :3equenc~ ~wit gh the f 1 nal sel actor is r-e­
.di .rected to line 99 and battery ls connec·tet.l to the S terminal through a low 

.. ; , r.esist3.nc.e (2.20 ol:.ms h cam G {R-3) · and .low(:lr contacts of cam K, causing the Une -
· . to test busy. The f'i~nar. 'h6wevEfr,, does no:t restore to normal• for ,as the R-4 

switch 19 advancing f.rom position 6 to :position 8, battery is connected through 
200 ohms res1st:1nce, lov.-~r · c·ont·act·-s of. pam. L (R-31 · inue_r contacts of ct1m I (R<>4 l 
make contact of· the TR refay, cam -E, ·TRI 1€3.d, to the r1ng side of the final, 
o~eratlng the P.B.,X. ·rel:a.y in tfre flnal • . Trie o:peratlon .of. this refay prior to 
making the busy test arivarices the f1n=tl sequence switch to 1ts t.:ilklng IJOSition. 
In pos1t.1on 13 of the R-3 switch,. the h.olding. cfrcuit of the -~ relay 1s transu 
terred, from the outer cont.acts of cam. L,. ,to ground on ·c3m D • . When "W" w1r1ng 
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is -used, the·w rel1y · (F-1O57) operates to grc'tind on cam C (R:_3·} · clo:flng ~i" d ·r .. 
ctiit from ground th1·ough its ma}:e contact, upper otiter con:t3.ct ·of cam ·n (R-4) 
to b3.tter_y throu~h the R-4 magnet, 3.d.v3.nci:i.1g the 8witch t,) J)Ositj.0:-.1 9., · When 
nztt iiring _is u$ed,· ground .on the upl)·er outer co:::1titct of c:1rn D ·aclv·3.nces the · 
R~4 · S\.Vitch 'to .. posHion 9 • .. Also the cper.J.tlon of th·e w relay -◊};; 811S the circuit 
from ground through the- wincling of · the STP · relay, to the· tip' si;do of the f':ln:J.1 9 

""•there~y _]_)r·evEn1'tbg h1.e :p--ior operation of th~ l::T relay, · The ·w rei'3.y re1e:1ses 
when the A-57· switch advances out of position, 13.··· 

-38,l When t }1e R.-4 ~witch enters position 9 9 the NT :::·elJ.y o~e:i:'3.tGs over 3 

circuit from ground· through the lcwei'.' im1":t1~ 00nt:1.ct cf oar;1 E fR,.-4:) malr.e cnnt9.ct s 
of the vr :z.;nd ·:r:R_ refays 9 C3J~ F 9 . o·:.rer the . 'l1C>rl J')ad~ t_ip s~il0 cf the fi11 2l sele('J­
t or 9 T brush ~rid t ermi n'l l 6 f ' line 99' bl: e3k ---3.n.c. rn2.ke c·cn:i.t a ct s Of th El • rm A lrey ? . 
lov.r~r contacts of 6am I (R,.,3) ~o 1J3:;;te.ry throt1[h the i/yinlir1g of the TuT(I rel3y, 

·T:he 1\111 relfi;)· oiJe5_3.ted~ 1qc~r: throt~gh its m~k0 co at:t.c~ _t'c,· g:ro u:J1, ory. c3rn (} tR .... 3) a 

'Phr-:~-o.,...,or::l.tio c(f_ .- t~·;P '!':rr, 1~ei'-'y cnp·:"s t-11e . •or•"!>•.;; 11t2: o fr·-·, ;,~; ... ·o +' ·•:) r ;,_:~')~--r·1y, .f h~ -f' ·ira"L . -:- ·- ~ . _,t' . ~ •. • ,,L:,. _, ..!.. ' . ""' .. .. ~ ~., -·- .I ""': .~- -.,,, . _.,..- ~ ... ~ ,. •. . ,::,;- -.J oh. ~ ' ,..,. ~.,, 1.., - ._:.t, ' ~ ,. i,,,. . .. ·.' r '.. ~ b • • . - . . . • , . •• ~ .. -. . 

·sE( _r,; • restori':n(; t~ie nn:.;.l c!r1·:ui:: tD :n~rm:::i,lf: _ The iYpe_ .. ::~t:rm. of lhe _lfi' relay 
~lso closes circuit fx-0171 grurr10. thl"OL;gh_ J:h.~ rn:tke c r.m1:.~1. .. rc _of ·,~hfJ :rr tt -ke~r 0, c::im.F:, 
to battery tlir·out)1 the R--3 _in:ig:r.te't 9 acl.v3.nc_I"~ig _ the swit0n. to ·podtio:ri 1,1" 

· · 38&~ · ·In ·pos! tio11 14, a c-i:z-cui t is c1o~Bo. fro·m [r.ound. ·tn.rongh thG u11psr 
cuter ·cont"ar;~ Of c~rnD (R-4) to batt_e1·y th~"Ough the.I{, ... ~:m3{~11,'.'J t., 2(!_V[.m.~; i~G3 the. 
switch ·to po s~.Uon·15., !.n position_ 1.5 9 a.' c:lrcui':: 1s o;.os.ci.p fr :)m grc-ujid -~hl'~6n@l 
tJJ.t7 ·_ upp9r it\1:.Gi- contact cf cam E {Rk .. 4) ·b1~e~lt eon~21~·~ or th(~ ':A key, miko c ~mtact 

-··;_;-:: t1ie MT ke.y~ cam B,, to battery thl.1OUbh the I{ ... 5 m~ig:t:iii_t 9 . 3.1V3.n-:;ing the sv;ltch 
to pgsi tion 18~ . . . . . 

39. 1:1 -pnsition J.0 of the R-:3 switch a cj,_rcuit ls clos0d f1•om ground 
through tho lo·;;.;e:c ott\,f)i: eDn1: ::t 0 t of c :na D ins~.0 -~-_-ot ... tac_t 6f th·o W1~ lf.ey 9 trGs;.1~ 

cnnt·act of the REP ~ela.y i, br~al:: ccnt:!.ct o·( th,e xJlPB ral:i;1 ~ t"o b/=ri;tery th:.-"·:~z;h 
the winding uf t!1e HS-3 I OlUJ11 i,i;hich oper'.itGs .s:1d locJ;:s to" ground or.. its ' 0<;1/.n 
.SU:%3. t_ur e ~ 

' , . · 

. 40. The operation of the RS~3 l".·eray cJ6res a c_ircuit from gr~Jm1d. through 
1t.s make ' cci:nt3.ct 0 cam.B (R-4} to ·b3ti:e;.--y t1:·rovth the R-4 -m3.,gnet 0 :ic,.vs:nt) ing the 
BVJitch to rosH:t.on l?~ . ~:1e ·switch i4''JJ.;:C0.8 ~6 'pos:i:ti-:m l ovor a ci:r~uit ;_f:t'mn 

.€l "ound th:rov.g:1 -the m:,ka e o,r,t.act _·of the .CT key 1 : lcn.ve~i 1nnri.t• _ c0:nt:1C"t of C3til CJ to 
b ::1ttery t1_1rryugh the R ... 4 m·.i~:~:n.·~~a . As th0, swft6h pass~s t:t1•ot;gh :positions J.7 a.nd 
7.8 3. cir0uit -:ls c:.osecl f.ro :.n g:.~ou:na. '.~b:"'·) \1 g:1 the hm:1r J 0r.Li:.0c~s of .ca,m·F to_ bit-

: tm::v tp.roug:1 the 'IN~ncl.ing of 'Che 5,-G mess:iv :..,"i.·g1Bt~~ .( ST) . vh:.oh · o:pa:r.c~t03c . 'V_7 \ ·ch 
the R-4 sw:ltch in 110s2t~011 Li a oJrct:it is .c)~c-sed fr-orii _.g:r;:tlnC. t lu ' (:.1.-,gh ~he:) up·cr.:· 
0 • te,.. C"" ·t"' r t of' ,.,.,..,..,, ·-r-;-." r'• ".:l'"~ B " +,..;. b ·~~, t•c-s -.·:y .,,,; ·\..,,.. ,,.1"'1"' f-, ,, -~ T • r; 7')"'.)t'• •,,,.,..- . r· es~c~..,.s~.,.,ry ---~'\r"' 

I t.1 .... . ..,r1 ;,,,_;; . -v.;;;LJ L· ~ ·"' ,,w.1' 9 "'~... . ".''- ' \,, v- . ' ·"""': ··· .... \..;.'!) _.:. . v.;.4 V .i.L ....... 4! ~c:, l ., ..... .... ,, ,, . I, , ., . ·'· -'-40 . ,,.; - - · 

S'Jl,'i't ch· to n ,,r:rn,l . -. Tne <:rp::;)rat ion of t.hfi R~•=3 . ."i-- eh:.y .:~1 i:: sf 3 ·. a o"l'i"'-.t~1.it f::."' cm b::itt t:-1.'Y 
· through t~1e 'Hl:nC.lng of t}:;.,i3 ::]_g _:,.? :.:~ .. 1.~::~:- .i 11121;:e ·'.cu1·:~::.~c ·~ of t b.:~ RG,;t:; rE;:lay, to gro:md. 
on cam G, ·ore:rat ing the. RS~i~ rt:)1.:iy o. 

snm1E TEST ON F Imtt cuzmr:T 

41. When the MT key ts not 0}?8r3ted the type of test mad.e on the fin::\l 
circuit depends upon the posith1n of the R-3 switch which m:1y be :;et by h3.nf.t f'.or 
any test • . The tes.t" °:}rcult fcn.tetions f?r any p.'.lrtl.cular type of test the same 

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



( 32 Pages) ·· Page #16. 
rast:s l" ~ B·T...:501158~ 
July 23, 1921.· 

as "d·e_~ortbed for 'th~t' type of test under ''Multi-Test of Final OJrcuit~-" until · 
pos'~t1on 16 of ·the R-4 switch 1 s reached • 

.. :· : 42• · ·In position 16 9 the RS-3 relay ope1 .. 2,tes in a circuit from battery 
t:hrougli the wi11dfng of the ·relay, break coi1ta0ts of the MPB 3nd REP telr:.ys, 

;break contacts· of- the MT and rJA k~ys 9 to ·gro i.; rid cm ca,m E (R-4) • The RS..,-. 3 x·~lay 
oper!ited,' closes a ·circuit from ground th rougl1 1 ts make oor..tact, oam B, to bat­
tery through the R-4 m3.gnet, advancing the switch to position 17. - The R-4 
switch is adv3nced to position 1 (normal) from ground on the ST keyQ 

. .ADVANCING _INCOMING SELECTOR 

43. In order to te:1t · the next trunk 1n the 1noom1ng grouP. the incoming 
elevatcr· rou~t step . u:p onete:rmh1:1l. The R---4 switch 1n position l oloses s · 

. cirou:i.t from ground. through the make contact of the RS-3 relay, lower contacts 
of ' tam L (R--4}, break cont3ct of the RS-l relay, t9 battery throu@l the im1er 
w1nd1ng of the RS relay 3.nd the . out a:"' wincH:ng of the RS-1 rel!ly, oper-9.t ing the 
RS relay. The RS-1 relay does not receive ~uff1cient ourrent to ope1N1te at 
th19 time • . The :operstion of the RS relay closes a o1rm.11t from gr•ourid. thtetJgh 
the make cont3ct of the relay. upper oute~ and lower inner contacts of cam Q 
(E·,..,.2J m-?.ke contact · ·or the RS,,2 rel s;t,: ·inn.er cont:ict s of otJ..m D (R-2) • lower ·con.... . 
tsot of. cam J (R-1 A), TU-1 lead, to battery. th ,"ough the UP magne·t 1n the inccm-

· 1ng o1rcui t, causing the . ele.,ator to move upwardo As the incoming elevator. moves · 
·up,/,ard, ground suppl led . through the C cornmu't .'.l 'col' br\:ish and segment over lead 
:rrc-1, lower cont sots of cam K (R-lA} lower · con.td.ct s of cam. I {R ... 2), rr.3ke oontaot 
of the RS relay to battery through the inner winding of the RS-1 relay, . o~er-
ctes the RS-1 relay, and holds the RS t'elay operated through 1 ts outer winding. 

44, Vi.hen the O · oommutator brush connects to an in::mlat.ei segment of the 
. 0 oo!Dltuta t :.'lr, g!'~;n1d is rcmo'{.red from .the TC-1 lead, re}earnng the ES relay . 
t.hus sto1')fing the upw3.rd. mc,vement . of th~ 'incoming selc◊tor.. The ns ... 1 :relay 
d::)89 not r·eJ e3se, h3.vtng locked f rorn b2.ttery th rough ;,t-s onte'f' w1nd1n& and rnsM 
lower cont!lot s of cam L (R-4) to ground on the arrn.?;tu1·e of '.:,he RS-3 relay~ "\ 
The release of the RS relay closes a oir-ouH from grouni through its ·· bresk oon-
t~ct, make oont3.ot of the :qs .... 1_ .relay, m3.ke cont:1ot of the RS-3 reJ.!ly, to bat_;. 
tery thr~ugh the wtnd.1ng of. the ~S-4 relay.·o--oer:1t1ng the RSu4 relay. The opera- . 

· tion of the RS-4 :rel~y. o-pens tho looldng c1r·cu!t of the R8 ... :3 :-elay, vh i oh r e­
•leaseso The rs1eage .of the R3.,-.3 relay, fn turn . rele3Se3 the· RS-2 a.i1cl BSml re­
lays. The ·release of .the RS-2 rel.3.y opena ·,he circu!t ~hrough the ~000 uhrn 

-winding of the TP . re12,y, but the relay does not release 1f the f 1n2.: 15 b_uey, / 
If the f~_nal cl rouit is busy, gro~nd 1s· ~ul)plied. over the TS, .. 1 :eac~, to b3\; ~e.ry 
throi1gh the 800- ohm winding of. · the TF ro!5y~ The function cf tho 'IF r·eluy and 
TF-1 relay 1 s the same 3.s desl)t'i bed un.der paragraph 23. '11he Nut !ne test of , 
the seoond final trunk 1 n the gro~p -proce8d9 ex3otly llke the n z.· st • u•u.:n::e: !n 
the group 1f the posl t ion of MT key 1 s un.ohangedo Upon tl\e COiY1pl et1 011 of the 
single or seven tests the j ncoming eleva.to1~. 3d.vanoas to the r.1.ext trunk in the 
group. This procedure is repeate~. until the :)verfl.ow terrnln~:lls o-f the flrst · 
group are reaohed by the in.coming elev·a~or. 
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45« As it is neo'ess~Hy to · test the final' t--rtniJ-r·s · in the rern3.i.11:lng g!'Ot1ps 
.--: · of the incoming f-ramEL/ t -he 1:r1corning elev3.t<ir must ·f:)ass by the overflov.i termin3.l 

to the fi!"st trunk." in ·the next-· gr.oupe With the inCO'm'ing ·elevator brushes - rest­
ing upon the overnow terminals, a circuit is closed from ,ground through the 
Z ·commutator segment and · b:rush, over lead TA-1, 101.'-ler contaGts of cam M (R-1 A)• 
brush 4 :ind t 'ermina.l l of the IC switch·, outm., cont3.ots o'f cam P (R-2} to bat­
tery tl,lrough .the vi:l.nding of the 3Crelay,- v.hi-ch operatese The ·or,er3.tion of the 

_relay :closes 3. ; clrouit from grou·~1d through 1-ts m:.ike contact, terrnin~l l and 
. .• • _: 1 brush. 3 of 'the IC switch·, outer cont3.o;; s of cam O, break contact 3nd wlncUng of 

' , ··•the 200-1 sele·ctor switch m3gnet· to b3.ttery,,-through the 44-A resist3.nce operat­
ing·. the magnet ·~ iN):lioh~-moves the brush asserrib1y of- the IC switch to ·:termln'.ll Zl'J 

-With the IC brus-h a.ssernbly on ·t :ermi.nal :2 9· the o:pe:r3.tir.i.g cir-cuit of the Z .riela:,1 
·, . -: ·1s·opened, rele.'.lsirig the ZC relay 9 v.hi·ch ol'o~es 3 •cir-cuit from ·.gr•ou11d through 

its break oont::ict, outer cont:ilcts · of ·c3m L, brush '1 ancl ,terminal 2 of the · IC 

. ; 
' ·-

· 2witch, break contact of. the: IvIP.B lrey~ br?62.k con•,,ar:r~ 0:f the MPB relay, . to bat­
tery through the winding of the RS-3 ?'9lq.y whi'ch operates() The TJI""' ·:re1ay ·, 
does not rele3.se \'Vith· the o·i:era~io_n of the H3--3 relay, being held OJ;,'Brac.ed in 
a circuit togroundthrough term.inal ,2 and brush 8 of the IC switcho· Tl1i:!RS,-3 

:· relay operated, looks through·- it9' -make .contact~ brea:t cont.'.lcit of the RS-,4 ·N:;}:iy, 
tenninal 2 - and b1"ush 5 of' ,' the IC-·sw!~ch~ , to gro:.1wl on the bre3.'t( contact··of t'hl} 
zcrel3~r.!I The o:per3t i -on' o-f the RS-3 · relay 1n tu ·rn opei-'a.t es the RS-2 relay• over 
a ci reuit to g?'ound on cam G (R-2) a:rrJ. closes a circuit 011e,•2.ti1~g the R.8 · r-e:t~y 
to gl"ound on its .:3rmatureo The operation of the RS and r.s ... 2 re-Jays or:erates 
the UP magnet o:f t 'he -incoming sele·etor: c.1rcuit, .moving the incoming -. elevator 
to the f!rst terminal ' Of the next group :tn the ·same m9.nner as the · e1evato t~ . was 
movei from one· terminal: to a.not-her terminal ·in the s:1me grouplJ Upon the opera .• 
ticn of the R.S-1 .relay: and rele3.sa of the RS ·~elay, .as .. p~'evlously deSlH''ibe.d. 9 

the RS-4 re1ay opetate~'3~: ·cJosing a c1~ouit from gr0t~na. through its malre contact, 
bte~lr: cont3.ot of the :Z rel3Y, tanri1nal ~'. !).nd. brush 3 ·of the IC sw! toh 9 outer• 
contacts of c3m o, to .'battery -thrcagh: the brealt uont.aot and w1ndlng of ·the 

· 2oo~t selecto1• magnet, · .arid. 44--A resistance moving the brush assembly of the 
IC switch to t,e:rmi n3.1 3: 

46a AU the truri.ics in the gec::md. groti:t>ar'e testecl. in the s2me m~r1...11er as 
the fir·st trunl-c in the f1rst group, 2.ncl \\11en .the incom~ng e1ev3tox- b :r1 ushe9 rest 
ution the- overflow ti:H'1ninal s oL the se~or:d:. g-ro-up 9 the e:e·v3.t or 1 s movec.1. to the 

· f1 rst termin~ls of the . third grot11> in the S9.me . rr.2.rmer- 39 just described. At 
this t1me, the IC brush· s.ssenib1y- 1s -·rest1ng -on ,tB.nninal .56 1'his p·i·ccec.lure 
is re-oea~ed until s.11 the t::•tmks in :the foui' .consecutive groups have been 
tested., 'I•he ·brushes· of the incoming el ;:nrat.0r _3.r::e then rss·t;ng ur:on the over­
flow terininals of group., 4. and. the IC . bru~h -assembly is rest~ng on terminal "I. 

INCOMING_ELEVATQR • Rf-irUR.N~.--~O .. }mPJV.L_ · 

47. With the IC switch -on terminal 7,,, th_e Z -rel3.y oper3.tes fr•om ground 
on the z oomrnutat$tQr, segm_ent over .the '.J;A-1 . 1e3.~l and advances the IC b1~u~hes 
to terminal 8. With the ·IC s,wi_tch on termtn3'i 8 • the i relay 1 s released.,: 
closing a circuit f.'rom groqnd .through :it .~, br.~~ak c.ontact, outer contact$ of c3In 
L, brush l and terminal · 8 of th~ IQ .,,i,;l·t ·qh, .- to ba~tery throug1;l the ~-lB magnet, 
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which sdv:1nces the sequence sWi tch to lsi tion So In pos1t1on B, a ct rcui t 1s 
· -closed. from ground on c3m.l!~, l~wer contacts of. cam.H (R-lA) overth~TD-1 le3d~ 

· to: battery through the DOVJN magnet in . the_ seieotor ci rcu1 t; oper1ting the magnet 
3nd restoring the incoming · elevator to norm~l. When the incoming elev~tor : 

, re.:iches . the bottom •of the fr::ime, ;l c l tcnit is closed from ground through the Y 
c.ommut:ator brLJSh and segment over the TY~l 1 ead, lower cont~ots . of. cam G (R--1 A) 
··e3nf C (R;..,2) · to battery. through the R-2 magnet, 3.rlv~ncing the swit-0h to posJtion 9. 
When the R-2 switch is ·passing through position 8-2;/4 to 9, a circui.t _ js clo'sed 
from ground through the. contacts of the· ST key, out er . con tacts of co.m S (.R~) , 
bre:lk contac.t of the TRA rel:iy-, to battery through the winding o·.P. the 200-M (I-4) 

· selector m:lgnst., operating :irrl releasing the rn:ignet, moving the I-A. switoh to the 
, next termin!l.l. WitlY the 11-2 switch in-_positlon 9, a circuit is closed ,from 

ground through the break contaot of · the Z relay, outer .oontactG of cam L, brush l 
· -and terminal.,8 of the I-C switch, to,battery through the R-2 magnet, ad.v3ncing ,the 

·: switch to position- 10 (norm~.1). Also -in position 9 a circuit is closed from 
ground through the .lower outer contact, of . oam (l, terminal 8 . and brush 3 of the 
IC switch, · outer cqntact s of cam o, . breu~.{. cont.act . .:ind -w!ndtng .of the 200-1 selec­
tor m3gnet ,and 44-A resistance to battery, stepping the IC switch to ~erminal 9, 
where the c1rouit through' the 200.-L seieotor m;:ignet !s re .. establ1shed through 
terminal 9 ·3nd brush 3 of the .= :IC switch j. stev111ng- the IC switch to termj_:r,.,~l 12 or 
normal• With the R-2 swi toh 1n position lO,-- a cl roui t is cl oaed from gro.u:rid 
through the lower inner contact cf cum· G9 and C8.;."l1 D (R-4) . to ._b.at.tery ·through the 
R-4 magnet.• :Providing an addit1on3.l means- of r-e.;;urni1:g the_ R-4 switch to normalo 

48. _If the terminal upon .whi'ch t:h..e b_11ush as9.embly of the I-A sw1 toh re9ts 
is wired .for a : .test.,.:the . c.1routt functions a.s :iesor.1bed fer the first tenn1n:ll 
of the r.;..;A switch, until - a.H 'the groups: as determined by the cross connect 1011 
scheme for th1:l terminal · hg,ve been tested.11 v.hereupcn the 200-M magnet . is again 
energized,. moving the br,ush saaembly of the I-A switch to the next termln!ll. 
When all the f1n3l selectot' circuits avaUable to .the first 1:ncomi.ng elevator 
h~ve· been tested, the R-IA switch advances from rosi tion 3 to 1J0;'3it 1on_ .. 49 Jn 
wh1oh position a second-incoming. elevator is tested to 1eterm1ne 1;-;,hether 1t is 
being used in regular 9ervi~e~• · 

SELECTION 0~" SEr.0ND INCOMING ·ELEV'A:1'OR 
f 

.. · 49. · Assuming that the second ·1noor:1ng elevator must be used when ~he bruah 
assembly of the I--i sd'tch . r·ests upon· terrn1n:3.'l 6, .'.l circuit . ,.s closed from 
ground on the ma e oontaot · of the C01'1"' relay, bre.alr contact of the Ed key "brush 5 
and terminal' 6 the ·I•-A -swi tch, · oross oonneot!on of t~rm1n3.l strip 5, lower 
outer _contact O cam B (R-TA.) ' to·battery· thr.ough the.R-I-A mrtgnet, adva:n. cing the 
-swi t ·ch _ ··to posit Qn 4. As ~he sv.;1 tch e~1tero posit io!# 3-1/4 the PG- relay operates 
qver a-circuit . . 1•om ground through the upper outer and 1ower inner contacts o·f 
cam - A, winding of the PG riela~v, lower inne1" and upper out.e.r oontaots ,.of cam S to 
battery. The operation of the PG relay rernoveo gro~nd fr~m the TK-1 1e:1d, there­
by· permitting the immediate use · of the· aasoobted inooming_ solect~r, v.;hen neceg­
sary, in regulartr:1ffi-e. in po.srtion 4 9 the 9econd .,in0oming seiectq~ circuit is 
tested in a maniler s1m1 l3r to . the 'fl rst incoming select:or. cl rcul t • fo .r . a busy 

' condition, except th,3.t lead TK-2 . is used. instead of .TK-1.: : V{.he:p. the_ 1~c.9m,lng 3eleo­
tor :circuit becomes'·. idle:, the (R;...lA) S\\1toh ·-3dvances .to _posit.1.on. 5 • . lrom this 
:point the test circuit functions 3S described with the R-1 A switoh 1.n r;?sition z.. 

\ 
~ ' 
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When all the group;:; of final selector circlli ts .available to the second incoming 
elevator h3.ve been tested; the R-lA switch adv.:mces to position 6 vvhe1.,e it test:3 
:i :- third incoming selector oircui t for a busy condition, usi.ag leJ.d TK-311 .As3urn-
1':ng· that a third incoming elev:ltor must be used when the brush assembly of the 
I~·A ·s\\1itch rests on terminal 10, a circuit is closed from ground through the 
nf=i:ile c··ontact of the CONs relay, break contact of the . EC key!/ brush 6 and terminal 

. l_.6'-'.-:ot' the I-A ·swit:ch, cross c9nnection of terminal strip 6. upr)er outer cont:ict 
· '

1\:fr ·'. 1c3m ··B (R-IA) to , battery through the R-IA magnet, adv3.ncing the switch to 
... ,, _j)Ositi'on 6;. . The switch is advanced. to position 7 and connected to the third 

>/' Jnebniing eievator Jn the same as it was connected to the first incoming elev~tor • 
.. '., J ·' C .. . . . 

50. The ,test of the final selector trunks in the groups available to the 
. th'i r d-· incoming elevttor proce€ds i11 the sam E' r.canner as de s cri~d for tho fir s t 
incoming elevator. If all the fin3l selector circuits have not been tested. 
·with the use of three ' incoming elevatot•s, 3. four·th or rnorG ·1ncoming e1ev~1tors 
must be used, thus necessitating ~he addition of' a connector fol' every one to 
three ~1.di tional incoming• sel eotors requl redo · Assuming th:it the fourth incom­
ing elevator is required when the brush ·1ssembly of the I-A switch 11 ests on 
t -erminal 15, a circuit is closed from ground on make cont.3.ct of the ,CON.: reln? c­
bre.'.lk cont:.ict of the EC key, brush 6* and terminal 15 of the I-A switch,, cross 
connection of terminal strip 6, over le3d 4 9 lower inner 3.nd uppe-1" outer "On­
t3ct s of c:im P {R-IA) 9 cam C, to b::ittery through the ·n ... r-A magnet, advancing 
the switch to position 841 T~e .. A 03m adv:1nc\3S the switch to :position 10;; In 
position 10, the same ground on the CON relay 9 through the l owe1• cont acts . of 
cam P, and lower inner contact of cam B R-IB advances the R-IB switch to po s i­
tic11 2, In pofJition 2 9 the fourth selector circuit is tested for a busy cond i ­
tion over lead TK-4s From this point o:n, the te~t oircuit funotlons a~; descr!be(l 
for the first incoming elevatorQ 

52 e If all the f ina.l se le otor cl :rcuit s h.3.ve not been t est.ed. by the. time 
I-A se· e or switch •completes one rievol ut ion, 3. :Jee.and sv/i t ch~ I-B, 1 s 
ired Vb.efl. the br-ush 3.ssemb)y of the I-A switch rests 111Jon terminal 21 ~ 

circuit is c from ground through the rrl3Jce oontact of t:ie CON6 relay, bre3k 
< contact of the EC key, brush 8 aiid: ·termin3.l 21 cf the I-A s1,vi tch, to b3.ttery 

throu~h the winding of' the TRA rel:.iy, . which operates(. The TR.; ••el:ay operated; 
(a} closes a ci rct1it from ground. tht-cush the armature 3.nd m::ike contact of the 
CON relay, malte. cont3ct of the TRA relay, , over the BC.:.l le3.d 9 to batte•ry throue;h 
~he wind.Ing of the RN relay which operates 9 {b) closes a oi?cuit from ground 
th:iough its malte contact, N terminal and brush 1 of. the r, .. B switch 9 termi..n3.l 21 
n.nd brush 1 · of · the I ,-A swi toh~ m:lke cont3~t of the 'l'B.A rel3.y, to· b3.ttery through 
the br·eak oontact and wlnding of the 200-M (I ... ·B,J _ selector magnet, .moving the 

, brush assemb~.y of the I-B switch to te.rminal L From this point the autom3tio 
~ test of the fin3.l selector - ci-rou·its . associated. ~vith this r switch · unit is com­

pleted in a simi13.:i.' rnanne·r as d.e s c ri b ed< for th~ i'i _Nt ·: s ·sltch t.m.1.t ,, . \71:1.en the 
brushes of the r ... B s•wi tch rest on .. 'tem!-inal 21 -~·· _:.irtd tn:ere are more r !nal rrn1eo­
tor ~ircuits to be tested, 3 third. cw1t ,c1]. o-c ·not ."•sh0\\111~ is required.~,' T:hi3 

\

s_1ivi\ch is moved_off nor·m3.l · 1n e:xactly th~ : p ~ e :.m:~..rier •;~3 , tLe I'"".'B switch was 
ste-p1,ed to terrr.1nal 1. · · . ·. · , r: -. _. . : • 

., • . i•,' ' , ' ·' ': .-· ' 

! • " i ; :- ~ ', ',:. 

·: I <; i •:° :-1 _.' I ' '. -- · · •: 

· ,.! 

• 
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· 52. -·Ar te·r a test h3s been made upon all of the final selector circuits, 
g round is connec~ed th:::-o uc;h th e m:f:ie oonJ-: 3,c~s in 1ia r :1n .e1 of boe1 tht CON. and 
~Ii!' relays, breal~ cont:1ct _ of t h e :F.JC ke~:1 ,. b rush 6 3.:nct. te r mi1ul 21 of the last 

. -·-r ·switch unit i"1. the equ i\me!):t, t.6 b:::~;~te·:"y · t :i1toogi1 the EC- l amp v,ht ch li gh ts . .. 
This signal iamp indic3t e s ths. t t h e end of :a complete routine test has been 

·_ r e3.che'd~: and if anoth er cy Gl e is no_t _ de 31 t ed., the RN t:ey is depressed, ::md the 
ST key released-. · ·J:h e operation of> ·the RN 1rey closes a circuit f .rorn ground 
i11·rough its mJ Jte co :1t:18tt -to ,b3ttEt~Y through : the winding of the R.H-:-1 relay V;hioh 

·.-o pe r .'.lt es and ).oclk: s th rou gh it G malre cont 'le t ·to ground on the mak-e c.ont:ict of the 
,RN relay s The rele ::rne of th..e S.T :k:e ir' 0 }?8 ilS the holding cf rcuits of the CON. 3nd 
ST 1 e l ays, re leasing t h e re1.'.ly ss The: r e l ease' of the C-ON· relay extinguishes the 
EC '1 ~mp ::md rele'3. s es t h e TRA _reLay(t Tl--i. e ·r e1e·a'se of -the. TRA. relay in turn re­
leas e s the RN r·e}a;y: ~ but the RN-: 1 ·r-~1:1·J-1 do e 8 not release being held al so in a 
ci r cuit f l"0m ts"r'cu:nd t h rcYugh _tr~e -_b r .e3.J.( ·cci"'.nt 2.c t: 'of the· ?C key, bru_sh 4: and terrn-i­
nil 21 of · the I~A switch 9 n13ke c q:r~:t :::~c t ~f C 1e RW-1 rel2y. to ba ttery throug~ i t 3 
winding. Also the reltuse of _the ,TR /i rQ}iy c l ose s 3. cir cuit f' :ro:n. g roun.d th:-- oo[J1 
the cont3.cts of tb:e PG . k.eyj brush 4 .'.anrl te1,fui1!aJ 2 1 of the I -B switch , b r eak 
contact of the- TRA rel:3:y. -to b:tttery .t l'l rough t'he break cont3.ct s.nd winding or 
the 200-M (I-B) selector -m3gnet, s t ep1Jing the b,ru·s11 ,a3 sembly of , the I-B 8W5.t,:h 
to t;he next or n6rm3.i termi nal. · The_-Rl\T key 1s: now relea3ed, clos-ing a Q1rcuH 
from ground through the t :re3.k .oont:1ct c>'f the 1cey, mal{e contact of the· RN.:,;l re­
lay, terminal 21 and brush 4 of the · I-A ··switch, bre2.k contact .o~ the TRA r elay , 
to battery through the bre3.k contact .:md winding of the 200-M (I-A) selector 
S\\vitch. moving -the T-A -owitoh to a~ normal tennin~n. vVlth the I-A S\vitch in 
it3 normal position; the holding ofrcuit . of the Rl-T-1 relay through terminal 21 
and brush 4 of the I-A switch to · ground on :the:· PC key · is opened, releasing the 

· relay~ This cor.1pletes a single . routine t~st of all final selector oircuita in 
a full mechani C3.l exchange. · · 

- T,EST Oli' __ A. '.PARTICUL1m "}fINAL GROUP: 
. -

53. :In -6rder to -enable qi.e t~st mhn to make 3. test· -upon a 1~rt1cul:lr group 
of f1n~l selector oi rcu.its, or a. '.Flrtioul3.r final c1 rcuit, a chart 1s :pr·ovided 
sho·.ving the -sroups of final trunks _a_vrt il3.bl e to a brush on an ,incoming fr~e; 
and also i.'t ahows what keys to opeNte in conjunction with the PC 1-tey to c:1use 
:m I switcb: to _·ste·p to a terminal wh,ich 1,errn1t3 the -te9t of, :i p3rttcul3.r, group 
of t runl;::s'. 

54. · Assume that the group to be . teated 18 reached by:3.n -1ncorning seJeotor 
3ssociated :v,•ith the I-B SVJitch• and also requires the use of a third c,onnGc t. .:>l'o 
Fu r ther assume that · the cross connection: scheme shown on the s~hematic 3.pp) ies 
to the I-B switch as well as the r'-A switch. If it ls desirCa. to test a 

. sing le ~~roup of trun1-cs ap?earing in the 8th incoming r1r:ime, the ron:ov;}. :n.g keys 
· must be depressed. In the units row.- key 7; ,in the second row, the tQ:ns (1:!1 } 

key and the TWB key; 1n the group number ( GN} row, key 2; :ind il'\ the ovsrf1 () W _ 

count (OC) rovv, key 1; 3f,ter which the PC, the TRA. 3.nd the S·r keys :n•3 d ·: p >: G;rn edo 
With these keys depressed the brush 4Ssemb.}y .. of the I--B switch v1ill s t 0p to 
terminal 1e. ca.using an elev'..l.tor on the 8tb incoming fr3rie to test the fi r st 

( 
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trunk of group 2 in the bank 3 of the fr::imeo '!'his vdil necessitate the use of 
conn:ec~or 3 (not shov:m) • v/hich however~ is end r·eiy similar to connect-or 2,, 
For clearness, the . 5 lead of the second co:nnectcr vi/ill be used to represent the 
8 lead of _the third connector. Af~e1'4 testing the 8th fr::ime, the incoming eleva­
tor will return to norm:.:11 upon ateppj_ng to the overflow termin3.ls,., · 

INCOMING SELECTION 

55. The operation of the ST and TRA keys clo~rn a circuit o}!erating the 
ST rel!ly;, The ST relay operated,· closes ·s. circuit from ground through the 
make contact of the1 TRA. key, make contact of the ST rel:1y • break contact of the 

·Ee key 9 brealt contaots of the TWD :ind TWO keys 0 m:lke contact of the TWB key, 
over the CC-1 lead, to battery through the wind !ng of the 'rR A relay• o:pei."a ting 
the relay4 The 01.,erat!cin of the ·TRA :rel.:iy closes :i circuit from ground through 
its mal{e contact, N termin.'.ll and _brush 1 of th-e I~B switch, over lead BA-1, 
rnslte cont act of the TWB key O break · contacts of the T°VVC :1nd TW!:' keys, N te·1°mi n::(!. 
and brush l of the I,.;.A switch, m.'.lke cont=:i.c~ of ths TJA rel 3.y 1 tc battery through 
the bresk contact and winding ·_of the 200..:.];r seieotJr (I ... B) mag·net stepping the 
bruSh assembly of the I-B switch to terminal le Wlth the ·1-B S\vitch on termi:rJ3,l 
1 0 _ a circuit 1s closed from ground _through the make ·contact· cf' the PC key\) nor­
mal contacts of unHs keys O to . 6 inclusive, over_le::.ds l to 7, through the 
1 to 7 cont:1cts 3nd brush l of the I-B swi t _chQ lead BA--1, maJr:e contact of the 
TWB key ., ·b-re3.k contaots of tlle 'J:WC :J.nd. ':SVD keys~ :;.:i.ori.:naJ cont::.Jt · and. b~"ush 1 of 
the I, ... A switch, m3ke contact of . the rRA relay~ to 1)0ttery th1'"ough the oi"eak 

. ccmiaot ~nd winding of _the 200 ... i((I=B)" rn3gn0'~ ii recv:~r1g the br•ush 3,ssemb1y of' the 
I-~B swi t ch to ~f?OS:. t!on·e~ The tens 0:_1 kGy o:po:"'2tcd!) closes a path pEltmit•~inc 
an 1 switch to step by·- the uni ts term:inal assoc~ated with the opeN1ted U ki)Y 

· and to proceed to the t.ens te.rmina:t associated with the U key. With the l""B 
switch resting on te1•m1n3.l 8, the energ1zl11g clrcui~ for the 200-M (I-B} m3gnet 
ls from ground through the ma~ce contact of ~he PC key'.") T k.ey~ 'make cont3ct of 
un1ts key '7 11 over le;.ld 8, . ~Grminr~l 8 and br·u;·Jh l of the :r>B sw1 tch 9 contacts of 
the the TWD, TWO and. iJAVD kGys 9 m·:lk~ ooi1t3.ct of ·;;hs l'R:i. r•ol:ly, to battery through 
the b.teak oontJ.ct and Windi1Jg _ of tho 200-M (1-~B) m:1gnGt. 9 moving the I-13 switch 
to ter"m!n31 941 Termir.al s 9 to • 2.7 'il incl usl ve~ of the 1 ...... i\ sw:~ tch are_ connecied 
over leads <J to 17(1 inclusive~ to g~ound~ through the ~ss0ciat.ed units keys~ 
thei•eby stepping the brush 3.saernb:\y of the 1-.B swl tch. to t er•rninal 18 ~ When 
the I-B switch steps to position 18, the enez-g1zing ci 1·cuit of the I-B m~gn~, 
over lead 18 1s 01_;en.'3d :it the co:nt:icts of units ltey 7~ stop})!nG the movGment 
of the I-B switch., The remov:il of giouncl f1~om the te.~m:Ln.?-1 18 of the I-B 
sw1t~h, allows the T rel:iy t.o op8r-ate ir;, :J. cl1?cu!t from ground through ~he rnal-re 
ccnt3.0 '~S of tl)e S·I1 relay~ lower cont3,cts of cs.m J 0 to b3~tEn'y through the winc~­
ings of the T relay snd 200-M ( !,.,B) ma.gr.let'!) ·opsr<1t 1ng the T relayo The I-B 
m'.lgnet does not o:perat.e in s.e;;•ies with t11e h1gh res:ln.:mce of the 'I re!ayo The 
T rel2y oper3ted 0 in turn operates the CON re}3y, 

56 .. With the I switch resting on -terminal !°8 a circuit ts al90 closed f;:-crn 
ground through the make contact of the CON, relay. brush 6 and termin~l 18 of the 
I-.13 switch, cross conneotlon of' terminal str1p 6 0· over a lead (riot shovm). and 
lower outs"!"' contact of c3m B on the third· connector switch to b3.ttery throut,.:h the 
R-IC magnet• (not sho~n), advancing the third connector to positlon 4. tavlng 
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assumed that connector 2 and the 5' lead ·represents -· oonnector· 3 and· the T-8. 
lead, the circuit operating the tl1frd conriecfor magne:t · may -be traced vi,s.ual.ly 
over 1 ead 5 from terminal strip 6, :md cam B, to battery through the R-IB m:ic­
net. With the connector in position 4, the incoming selector circuit assig.'lled. 

·ror test . }?V.!lposes is tested for a busy" condi t:lonQ vVhen the incoming sel.ector­
circuit .beoom~s idle, ' or if. ft 'fs idle 9 the 'connector -svJi-tch rcoves- to. position 
_5, in vi.hich postt1on thi _s circt1H·, is connebt,ed: to' the ·- 1ncoming elevator. The 
test cir,cuit , iaHs in ~h,is positiOn.,:~1ntfl ,·trie :?C key is releasecl • 

. INCCTvIING BRUSH~ A~ID __ GROUP . SELF:CTIO~ . ' -: \!. ·, 

57 • . $equence Switch R~2 advances to ·pcsllion 2 -and then· to ; position 4 ·in 
the· s3mt'_m~er as .descr'ib~·d'..under :· "Rotittne·Test"• , In position 4i_l .the - h1coming 
elevat.or is rri.oved · upi·3.rd for lncomtng ti rush selection, · selecting brush 3. Upon 

-· receipt Of t_he fou'rth _)?U_1$~ tfa:rfa;nitted by ' the A comnutator brush ~nd $6gment 
, in the l_ncoming, .the R-2 · S1A;i tch advanoea to positioi1 5, and . then . to posit-ion 6 

in the sarr.it? rna,nrier a_s ·a.esc:ribed· under· · "ROu·t~ine 'Test~' ·• · In position :6, :the in­
coming el~vator moves ·up forgro'up_ seleot1on~· lntertnit,tent-g-round is connected 

. over the TB lead, :. through the ui)i?er ·out·er :1nd lower inner .conta.ot.s of cam: L. on 
·the _connector,_upper cont3..cts ·ofc·im ·M'(R~:;;f), br-eak contacts of-t·he GN key 3 11 

.m3ke · cont_.lct ·of tlJe GNkey 2, break contact of - counting r·elay_2•_, , to _ba·tte~'Y 
· · .· on cam R th'roug'h cam N and the· v:ind1ng of .counting r-elay 2. o:per3ti-ng -the relay. 

Wnen ground. is removed from the· TB le1d, -relay, 2 9 a.per.ates. and locl-cs through 
-~he m~ke contact · of oo~:ntlng· relay -2. l - U:pon rece1 r,t :of the second pul~e 9 co·unt­

)' .. ,. inJ.r .relay l' o})ei:•ates _and -1ockS' t 'o· groUnd· · through the make . con~act .. of . coun~ lng 
- :._ .. _relgyt.' The ·operat: ·iort of co\intlrtg ·r.etay l' ' trans:r.er:s ·the :pul_s1ng cir-cult 

from the· so, :.irtd BO' · 3:nd. '.b"O' r.ef3ys·, · to •the o · and o, relays . through c:im M (R-4) G 

. The·o1reuit (or the third pulse 1::.3 through the make cont~ct of counting relay 1', 
.. · _lower _inrier :.and up-pe~ outer co:nt~cts ·of cam M, winding . of .the O relay, to. bat-
... _ tery :on cam R~ Q:?er::.itlng the O ·rel-:1y~ · When · the cl rcu it th!'ouc;h the B bru3h on 

the ·1noomi4g elevator : is opei-ied tha 1 ·0·• ' relay oper.J.te3 .and looks to grou~d. 9n the 
mal-re cont!.ict of the cf'relay~ : T11e 'oJ)eration of ·the O·f .relay 3dvanoe:s . the .R~2 
switch to posit it)U 7 ~ 01~er '. a circuit :from· ground through the .make· cont.1ct of 
the, 0.' __ reiay, ·break cotit:J.c~ of .· the J)c: kef, c:.'.lm B, to bn.ttery: throµgh · the R-2 mag-
net • . · 

SETTING I'Nc0Mi1rc' ··coN1rRoL SWITCH 

58. Wh~n· the ' R;..2 S\dtch enter3' posit fon 3, the IC ' SWi tch ls stepped _ac­
cording to the ·oc 1-tey ·01')or·2ted·. A cl rcuit tJ·ien is· olnsecl from grounq, through 
the ugrer inner contact of C3.Tu· E, break ocnt :i:ct and: vii'! nd ing of ,the 200 ... 1 sel eo .. 
-tor magne.t, to _):),3tter.y through the 44-A r0sb,t:ince, successively oper3.t1ng the 
s.elfctor magn'et ·u'.!itii' it fs ·shunt'ed. by grotfrld' ·over one .· of the :len.ds _ to arc 2 of 
the ·le S\\:1.t°ch. Haviri'g' operite'd oc keY \~, the · IC , Sw1toh st-eps un~il te~lnal 7 

:· lS ~:eaohed; '. . gr.o·ci.¢ jh_t.oug11 the "make cO-ntict of the OC -key 1, ,oyer 1 e:id lt ter-
: _• ·.m1~:ll ?.:ind brus11 .. i,':_<H·. t11e ·;fc · g~vitoli, :1ririer:'contacts ··of ,cam o, to pat~er_y.· 

th'r()ugh the '44..:.A ·resl~tihoe. \ ~hurit~ ·· the: \\'indi:ng of .,the, m3gnet{ .ther:eby ._Pr.e_venting 
its operation. When the R-2 switch advances out of positio:n 6-1/4, - c round _ ts. 
removed from both sides of the stepping m3,gnet • . 

I 

J"I' ' 
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\ •. , , . : -~~, •-.-In 'P') sit io~ :? , :-the t e9t q.~ . the par.ti cula r line or g !'oup qf fi n31 
.t.run1cs proceeds in the same m:irn1er as described under· "Routine Test 0 until 

. the incoming elevator is stepped -to the over•fl ow t :erminal. Ground is then 
c_onnected to the .TA 1ea_1, brush 4 :lt~d. te1~rn in3.l 7 ·of .the IC switt11 11 01.Ater con­

. tacts of cam P~ .to battery through the Z relay, :oparating the relayo . tJso in 

. :position 7, a cirouit is closed .fromb3.tte?'y on the upper inne1• contact of · 
c3m R 1Il3ke cont3.ct of the 149-G interrupter, · to gr•ound th !'OUgh the windings of 
the l~ey rel ease magnets releasing the u~ GW, 3"nd OC keys. The ope~•ation of 
the .Z ~elay advances the IC s.wttoli to terminal- 8 as .described undei• p.3:t'agr:1ph 
47 .• . -:From this. point, the ,incoming elevator, the .IC switch 9 and R-...2, swi'toh 3re 
re~tored. to. no_rm3l as aJ so described under paragr3,ph 4711 As switch R-2 passes 
through positions 8-3/4 to 9_, a cir-cuH is closed ·through cam S~ ,advancing the 

. I-B swi-tch to terminal 19c .ThE} o! r•cui t ; is restored to normal . by 01=erat1ng the 
,: RN key and. rele~si-ng the ST and TRA .keys$ The· operat1on of the .RN: key ope,~3.te3 

the RN-1 relaye . 'I1he release of the ST key olo.ses .'.l cirouit from gt•ottnd throv.gh 
the oont'.lct s of the key. outer contacts of cam T on· B-62 cam B; to battery 
through the R-IC magnet ('n.ot shcv\11) . of the third. connector~ advancing the sw!.tch 
to position 8, the A cam car~yir.g it to l)0sition 10 (normal).· The operation of 
the RN key connects ground through the upper inner contact of catn H (R-2}, bre3.k 
cont3.ct of the ST key, make contact of the RW key and .normal contacts of the U 
keys§ to !111 leads connec_ted to arc 1 of the I-B swHC"2-i, 3.dv::mcing the s.wit·dh 
to .terminal 21. · With the I-B switch on termin.3.i 21, tire RN lcey 1 s · rel rnsed. 11 

c1o~ing. a circuit f'rom ground through -the: break contact and. winding of the ~'e­
le3.se magnet associated with the T and TWB h:eys, m:il-re bcntact- of the RN;...1 I e-­
l21y9 to battery· through the breal-c contact .of the RN key 9 ope1"ating :tte·.,.m;1g:n.et 

-~nd releasing the 'I' and ·TWB keys. · The release of the TWB key o.pens the hold!ng 
circuit for the - TR.A relay v1,hich ,. rele3.ses.. 'l'he · release of - the :TRA rel3.y closes 
a o1Nrnit froni ground through the break contaot of the PC key 'brush 4 and terminal 
21 of the I-B sw1toh 0 bre$.k contact -·of the TRA relay to b~ttery t.hro\ilg.h the 
bN:~k contact and windlr..g of the 200-M stepping rn2.g.net, adyancing the -::;, ... B. sv:~tch 
_to norm.'.ll i) · The t-elease or the 'IRA relay opens the · hold~ng cfrcu it · of the· HN 
rel~y whioh rel ease so- . The rel ease of the RN' key and or· the RN rel3y dpen3 -
the holdhig ci rcu-it for the RN ... 1 l"elay v.hi~h rel eatsa, . resto1'tng the en.tire 
circuit to nornul. 

TIMING J?EATTJRE 

600 vVhenever the ST key is oper:.1ted, a circuit ls closed from ground -
through the m:1ke contact of the key~ over l e3.d. A: terminal 1 .'.lnd brush 4 of 

' the time 313.rm switch,,, to batte::•y through the w1ri.d1ng of the TA relayt;I cperat­
·1ng the rel<ty11 The TA relay operated.~ focli:S through its rrake contact ·:and 
break contact of the .TA key, over lead B~ upper inner and } O'vver outer. cont:icts 
of cam.H (R-4)1> to. g111 ound th:"'o-uGh th€3 -ma1::e cont:ict. o~ the ST key until - :posi-
tion 2 of the R-4 switch.~ wh::m the loclrfag cir0L1it is to gJ~dundthr'.:>ugh the 

.- upper contacts of 03m H. · Should. · trouble develo]? in the test o1rcuH before 
switch R..,;,2 re3.ches posttlon? fi or should f':n lnct?mi:ng seleotcr.- be . kept bugy ln 
regular tr3ffio tor a tim~ sufficiehtly long to prevertt testing a final s~lector 
c1 rc1.1i t compl ete~.y 'before the TA ·swt toh m:1kes one revel ut1on, or should. a -nn~l 
circuit show trouble·-und.e-r test~ .a circuit ts closed ope:r:iting: :i mess:ige r.egiater 
and. lighting an .:ii3.rm lamp~ The o·per·:itlon 0f the TA relay also closes. a G'.\7'0:.ilt 

from ground through the contacts of :i 152 type interrupte·r, m3k&'. oo.ntact :of the 
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T.A .r~lay, -bre~k :oonta'.c-t' o·f :the z relay (Y . ,~lir.ing u·sed). to batte?'y .. thro.~gh the 
winding of the W .relay,, .~nd 450 -ohm winding of the Z rel av in series, ore rat­

... ing th·e w. relayo .t.t' the· brealc of .the interr·crpt e r c o::1t ::.1 c~~~L., · the l so vh~ll: \;. '.i ... , .• 

Jng ·or· the:·z relay is 06.nneo·ted 1n ser~es aidinf5:,1vith the 450 ohm w=- ~~:ii·ng. of 
.-the rei':iy; .throug.li , the· v:i.pding of the W relay,, oper~ting th:e Z . relay through 

', ·. the, 'ma}-{0 eontac't of -thew, reiay, .upper contact's of C3m H (R-4) 'to gl''OUnd. At 
· · the next . m~ke of the . interrupt.er contacts the .winding of the W r-ela:/ and 1'30 
. , . olim 0,f the Z .rel,ay. 3re .·s,i,iunted by g1•omid, releasing the W .relay. The Z relay 

ls . held- o,pe-rated .,from ground · tlirough the contacts of the interrupt er, make 
.. . ,contact- 9.f -. the TA reiay 0 make contact· of the Z relay, to batter,y through the 

1!EO . ohm winding • . A .. ci r.cuit is now closed from ground through ;the contacts of 
·. t~e int~rrupt _er, _mai:e ~orrt3ot of th-e TA. relay~ make contact of . the Z relay• 
terminal l a.nd b.1•Qsh 3 of .the TA switch., to battery ti:1rough the wirding ot the 

. 200~R (.MM) . magne.t, operating the magnet.: At the second. break of. th,e interl'up­
ter, · th~ holding circuit fol" . the Z relay and the operating circuit of the NM 
m9gnet is o-pe~ned, relc3.sirig the . rei°3.y a-nd. nagnet"·. moving 'the brushes of the 

. TA switch to the next termin3.1,. Upon· the next 9 or third, m3.ke of th,e .. 1nter­
_rupter, , t:he W rel3.y rae-ove!"at e s r S])'2.:lt1ng the above described ,cycle· anew. 
If eithe~: the inoom1ng· eJevator or · the final selector circuit . is · kept busy 
on routine, ·traffic su.fficientl;y- long '.to prevent the completion. of the final 
tests. in the. time interval as cletermfned by tl1e Telephone Company, the TA 
switch advanc:~s to tenninal 2L, ·v:ith tr~e crush 3.Ssembly of .the switch resting 
o.n t -ermina~ 21, a circuit is ol o9ed from. ground through. the malte cont3.ot of 

. the !!'A relay, brush 2 and term'inal 21 Of .the TA swi'Cch 'to battery through t .he 
aia_nn Qi rouit', _operating the ala_rnj mes:~:iage . regi st ._er- and l.1ghth1g a -~igriaI . lamp 

. loc3.ted in the ·test <:l,e~n;: • . The_ switch · br1.:ph,e~ rem~in. on termili3l 21 . untll the 
TA kJ/y ls op-=,rateda . Tfle operati_on qt .the TA .key re1ease;1 t~q.e Ttl relayo The 

. rele3.se of the TA reiay clt>ses a c .. 1r,c_ti'it frorri gr:ound through its b!'eak cont!lct, 
terminal 21 and b.rush i ·of the TA, swf.tch~ to battery through the l;>~eak contact 
and wl ndlng :or 'tlie lVil.n:' m'.lgne~• sie_.pp1:ng tn,e T'ti .switch to normal e ' '.-!hie TA ·relay 
re-oper~t es . with the TA SW! tch rio tnnl, ovet• the siie Oi.rcu it as it' ln1 ti ally 

_o:pe~ated and locks tb~ough t_ha 1

_c.ont ·3cts :of the TA key 9 _ start.I.rig _ another timing 
1nte'rvab Should. the test on ·:i f'inaf 'selector ci ?·0t.iit be oomplete'd b~fnre.·t11e 
TA switch completes a revolntion, the holding circuit for t'he .TA relay 1s opened. 
v,hen switch R-4 advances frcm position 18, releasing the TA 1"·e1ay. The rele!l.sc 
Of the TA relay advances the TA swi toh to 11orm'.ll IJ · 

. 61. When ·o·ne cycle of routine te-st h3s be$rt cornplet .ed upon· :il_l the final 
selector ct roui ts, t~e EC. l 3.mp lights a9 . prevl~U:3ly des·cr1 be'd u~d.er p3.rag '.f3.Ih 
51. At this time all the sequence 9\1:itcne·s are normal, the brush 3.ssomb11es 
of the I owitohes are rest1ug on · the la~t ._tei-m_inal of each m11 ti aw3H1n·g the 
opeI'3tion of the RN _key~ the 'TR.A, CON -~rid __ Rl-T _rel:3.ys are operated. :ind _the ·'ST 
key depressed.~ . lf it 1 s d.~si red t9 st~r~ aria.th er cycle of rout 1ne tests, the 

, EC .k~y is operated rnom€nt:1ri,lY~ , Tlle op~rat1on of the EC ·k~y ext_ingulshes the 
EC l$.lllp and releases the TRA relay., '!'he rele9.se of the TRA l"elay also closes 
!i. o1 rcu1t from ·ground th?'oijeb t},).e breik . _cont3ct of the PC key, brush .. A s:nd 

., t .er~i~l .. 21 Of the I-B ·.9\Vi tch. bi•e~1': cont3.0t of the TRA ~elay, . to .ground . 
. th,r,o':]gh the break ·_oontaots · :ind windl?g~ _ of the 200~M (I-BJ ' m3gnett. mlch oper­
._~tes· and moves the brush· as~embly of the 1:...B n-wHch to norm3l. The oi rout t for 
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restori_ng the I-A switch is from ground t:hrcugh the m:tke cont3ct of the COW 
relay 0 nnl{e contact of the EC key, termin3l 2\ 3.nd brush l of: the switch, bre3J<'.: 
contact of the TRA relays,, to battel'y throt1:gh the break contact ancl winding cf 
the 20C-M (I-·A) ma5net. From this point ai:other autom3.tlc test of ali incomin~; 
selec_tors proceeds 3S desc!'ibed under ''Ilou'vine Test". 

C ONT.ROL _ ADVANCE _!_CAL KEY _·_ 

... __ - ... 62. If trouble develons in either the test circuit itself, or in the 
· fln3.l selector circuit unde; test, the ·tlm8 al3.rm 13.mp will light as described 

__ ... ;under "Timing Fe1t ure". If .after th;J TA key· is opor:a ted, the test ci 1~cu it does 
·· ·not c·o:riti:nue its functions, the CA key is oper2.ted4 The operation of the CA 

key c~osesa circuit from ground.., through the CA keyi c2m D, to battery through 
the R-4 . magnet, advanci:ng the switch _to position 16Q The -circuit reIT31ns 111 
:position 16- 3.s long as the CA key is orer.:1ted~ The fin3.l circuit du·ring this 
intervcl 1 s helC:_ busy from grou11d th :."'ough ~arr. E {H,~2) br•e3.k oont3.ct of the. Tlt"' 
relay, upper contacts of cam P_ on B-63 bre:1k: co:nt:3.cts of tbc 'l'IG1 3.nd NT relay3, 
c2.m D• over the TS . lead.: Afte:' the re1e·.1.se of th0 C.A key 9 the- o!rcnit either 

.. 3.dvanoes the Lrnomin.g Elevator ~o the next f1nal in the· group11 oi" ro11eats the 
test on the defective f ins.l, 1 f - the REP · lrny 1 s o-per3.t •c.!d~ If the 'REP kGy is 
not operated the RS-3 re13y operates throu~r the restor8d ccntact of the CA 
kay to ground on c:1m Sc ~'rom thJ s p~•_int the R-4 swi tell is restored to nonn:il 

,. as a.,escr1 be~ und.er J;Jaragraph 40. 

l ; REPEAT (REP) KEY ' 

J 

. 63ll When it is desired _ to re:pe3..t t1-+o test upon a · certain fin.3.l ~selector 
- ci:r~uit, the REP key is OJ)erat~d ., The ope ~,atlon of' ·the REP ~ey oloses.:a cir­
cuit ope1'atiug tLe REP rG1ay\'t which loc1cs to _gr>ound. · thr-ot:gh the oont2.ot .. of ·the 
key as long as the key 1s opcr.J.t~d., or throi:igh·the rna:i:i:.:.a -dntaot ·of the .·'.relay 
to ground on the 1 ov:er• out er con.t:.1~t· cf ~am· ~~ (t~-4}, 1 f t}H~ · REP, kfriy ·ts momr;;11-
tari ly operG.tsd to r.::2.ke a singJo rG-pe2.t tes::~ or thr:n~gh the lowi3l" 1n:noi,. con­
tact of cam D (R-3l if the 1Vl7 key is ope!'at edQ The · oJ~Gi':.=lt ion o'f · the -REP-. rel:1y_ 

;c1os3es a circuit fro~ ground. th.rough __ cam E (R-4) • bre3k conta0ts of the CA B.11d 
~i1T keJlSr> make cJnt3.ct· of the . REV ?"el;iy to· b~ttet<y ·t11rough' cam B an<l ,the R-4 
m3gnet, adv3.nci.r:ig the swito11. to p-031 tton 17.· ·Ground cm .the · S'.r kfly -02.r'rl.e.s the 

: s:w:1 tch to rosi t ion 1, r.Fb.e_ RS_-;-r_ rai~y does ·not· oper:1te as desm.• lhud under 
"Routine Testll with thO.SV✓itch i _n 11os~.tl.0n 16,d.ua t,') t :hE/ fpeti3ting-.c1rtm1t fol" 
the RS-3 relay being: operiod at _the eo11t:rJts of tha REP l"Gl:1y. ·· In position l, 
the second. test upon the , ftn:J.1 sere·ct o·r ci NUi t pr0ceeds ·1n ex~1ct1'y . the same 
manner as the first t.Rst upon: the cf, .. i:mitc : ~ S:"t1is t~·St ·1s ·1•epeatecl untU the 
release of the REF lcey ,wMch ·relea3es the ::RfP ref:::;y- 10 a11ow!r:g the ciper:~t1on 
of the RS-~) relay .:1t the · conclusion of · th~ testo · · Fr:tm :tl:is p◊it•t• the test · 
circuit functions ~nd steps t:i:re · inoo.µ1ing elevator io th.e next ~et bf fin3l ·selec­
tor circuit termin3ls. 

· AUTOMATIC . PASS .BY ( .A.PB) K~Y . 

64. Whenever a busy f1n.J.l selector is encountered the fil"' la.ml) •liglrts to 
ground on the TS le3.d. The ope-ration of the APB key· cati:fe's: ,. the' •auto:n8.:~t'c test 
ci rcu1 t to 1?3.Ss by _ :11 i busy · termin3.ls and stop the ine(?milig e1Jev1tor upcr,n the 

1 -: .: . -

-1\\ ·' :-; 
t, , • • •• .- .. ' 
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:fl rst idle f'l n~l sel 0cto r terminals. Tht~ oper-atio:".l of ·_the APB kov reno"JeS 
the sho,,.t ci·•"{:nH f)""ff.{} 3.,·.·1t••r),1 t·he ,,,.')n~ -t'flO on '··n· ".) p~ -,. 0 1~, ~11 0 ·1~ 1·1°,,;; ,t t ·" 

, . • .. w,. • '-" · · • "" .. .1..... . .. "• ~ .. _..:. ~•t .::.i ,.i. "' ~-- ~ .,._,, ... , ., -t): ~~ .. ~ ,.1- ',y .. .,. ···-F., . • ".J 

operat~ ~n :Je~ios w~.th i.;11(~ 8]U ohm v,rlnC~~rlg· ;f diE:' :0F r~l:.-w if the fln3l 
selector clrcnit to be te3tecl ts busyo .'. The opet·'at:lcn of the PB relay closes 
a cirouH from ground thl"JUSh the br-cak 0011:act of the R3-4 1•el2.y 9 ma.1::0 
cont3.ct of the PB reiay, bn1~i1,;: cont3i:>,t of the :MP.B 1•elay, to b~ttery ·through 
the winding of the RS-3 reiay~ oper:1t.J1~g the RS, .. 3 relay.· The RS;,..3 rel.ay oper­
ated., operates the RS-2 relay to. g:round .. on cam G. T:nc- R3-3 relay o:p0r2.ted, 
-~l:so )>pe·~,at .es .. the _ R7'.'." reJay wh icp ope_;'2-~ _0 ~ i:hG : UP ' mr1.gnnt . in . tiie inoi;Jring cl r­
:CU.i ta - .Fro~ this ~()oint~ tl'1e i:ncom:Lng eJ ftvib r· s.6.v3.llC8S to t:ne 110xt tet<:'11i11'~,l 
i::i the s~e .m3.nnqr ~s d.escrf'~H:d _ un.'lei• •'p0.-r•ag;:-.:=-.phs :43 3.nd. 4Aa. ShGU),d t.ht 1 
_nn:1.1 selecto7 ci:r_cuit also be buss·\1 the cy0'.t.e of opt1r--:.?.t:?.on~ tjus'c described 
is rer,e.:iteJ. unnl an Mle final sel·8ct.o'r citf'm:lt i:r ·rot1/1-J_., T1hr; Ffl·-2 r·e12;.y 
is made r·1 ?W i't'l e:1se to prevent the :9rt)r,n.s::i;:;.::i0t1 r '·o1 e:.sc of tho . T:1' t"Jl:.ly \\hen tl10 
momo:q:t- 1Jm of __ thE' _incomi.ng sol eot ~ t ~-;;,frto.::;.t3,f lljr c.-+rr<i es j t J s~ eove 1nu~h be~r(rn(l 

. the. l ,ast of a se'ries cf b'.lsy ten.6h1::11s i ;:) 21:'l irlle ' te:rnl:i.1~al II ThG p1"0In?,ture' 
relea_se .o.r' ·the '1;~ rei2,y v;ouli relqse .the :PB relsy 9 th:rn c:itrs'i.ng · the selec·~or 
to rems.In on. tbe busy terminal~ _ · · 

65. .Should the incoming elev:,to~ sJep to a set of ove:'.'"f:.\ :>w termtn319 
with .the A.Fi k~y o-perated, the T.3'· s.:.J1 PB 111 01:::,:Y·s r'e}t:3,JE:\, and tl1G Z ;ru).:::J a(l­
vano·es the IU ·swi t'ch to an evGr.. ncir.:"~e-r. c<l iermi:.1~1 '# f'rorn· i.\hich p6!nt 1 t :1d.­
vances to the :next odd nnm'tJered •i:;crminal as dcscrloecl und.er 1,.:;;.rfigr?,:pb. 450 If 
the fi rs-c trunk in the next g~ou)? 1 s bvsy 9 the 111!' 2.nd PB rel3;'7 n rG=O]/>ratey 
J?erfor?Ling the same functions as desert b0d.. sbJveo Wl11m the tcrmin~ls :"of · an 
id,le _select.or. _cirou:.it _.:lt'e fou~d 1 the ~µt<:T.'.l~qc test -pr'OC')eds _in the usual way, 
unti.l _ the ne:it busy termin'.ll is fou::ld, wMfih 03.u;::es ·t:.i.e PB rel3y to oP,01.•ate, 
.uniess .meanwhile the APB key' 1 ;3 ·re$_tored. '_;o nor~1al G 

MANO AL p {>;;;~S. BY (MPB ) KEY 

66. VI.hen i-t is desired _to move · the inco:inir.i.g 0Hr7_ator frO!D tho termlnals 
of a busv finai selector 'circuit to the next ·set of finil selectcr te1"miua1s 
vvn .lch may o!" miy not _be busy; · the ·Tuil?.B 'key · is: opCr:it;ed. The ·op31~atlon oi' the-

_.}JlPB! ke.y r~~oves the shunt from :' around the winding of' the PB ·rc1:1y, allowi.ng 
1 t to . operate in series with 800 ohm wind i:ng of -thtj ·· rr:H'. r"e1:..iy to· g"r•·ound. o,,(~; 1• 
the TS l ~~a.. ·rhe crpera ti on of the PB rel a~., 0}?6 r2.t es the 'RSn.-3 .:u1d ·B_f-5,..,,2 !"'81'.'.lyS 
g-9 previOLJSly described in ·inragr-3.ph_ 610 TheHS-2. rel3.y O)?O!·.':i-Ced., ho:i,f .. s the· 
TF rel3.y operated through_ its 1000 ohin wi.hg.in5 and c) oses a cir-cuH from 
ground- th;~ough its. O\vn ~ak.$ ·cont:ict., m3.1ce ct'ntact of the TulI'B J;,:i-)y 9 · to b:itter.y · 
through ~he 800 ohm- winiir..g· of the MPB 1~e_liy., cpe1:·at:ing the MJ?B ·r01a;r~i '~1h.i3 
MP] re}3,y operated.} lQCl{S' ·thr;.?nf;h i

1

tS 1200 cklm wini h:g a~1d 11}cikB CO?lt3..t:;t to . 
ground .on the MPf. key.. :_-~he operation or · the :q5;.3 rol;iy c?.us·8s ~he' ir.r1.)ming · 
elevator ·to movl? U? fr, the next tdrmiilal as desctlbed. j.n pa.ngr.1.ph 430 'I'hi3 · 
operation of the :M?B relay lYfe·ven·~s the re-operaclon of tlle 38=3 re1a:1 ' sho nld 
the termin3ls test busy and 0per'.;ite tb_e PB l''f.:l.ayo When the Iv:FB . ,~ey is i'"e­
l.ease<l, the autom3ti1~ test :proceeds if tr~e fin3.l se10ctcr ci·ro·tmi-c is icUo, or 
:the te9t circuit waits untll .tnefinal s&lectol" circuit becomes idle. The 
release Of the MPB key -~,.sieas~s .ti:e::lvl'.P':s·· i o1ay. - :If it ·5.s cfa\:Hr-~)d. to St(;]? by 
the t1eeond busy final selec·t,or circuit., :· th0 ·1v]PB ·,1cey is r•e>~operat;ed·9 C3US~.ng· 

t.he circuit to function. 3.R just 'desc~"(bed. and step the incomlng ·elevato-r eo the 

l 
/ 

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



{ 32 Pages) P.1.g ,:, #t~7 ~ 
Jss~e 1 - BT-5011580 
J·uly 2~3 0 lS-2 i r> 

n·ext set of terminals. Should the oper3ti.on of the MPB 1<.:ey step the im orn~_ng 
elevator from the last terminals o':f the group to the ovetfl cw -~e r:nin-~.:J s v t~1e Z 
rel:1y c:per3.tes 9 moving the IC switch to the next even nu11i1)-er ecl t0.1 rn in3l u '7:he 
Z relay operated, locks through its make oc:rrt.:tct to g 1•0unc_ cm the t".;.2ice coni::-;c~ 
of the RS-4 relay. Upon the release of the RS-4 1~eJ.3y~ the Z rel ay N:le 2. ~:cs, 
advancing the !C switch to the odd termina l ') FI•om this r)oint~ the ci r.,wit 
fanct!ons a :J descr1b8d under par3gr3ph 46 ., ad van0 i r1g the in:;omlng el ov3:,; o,'" to 
the first terminal of the next g:::-oupG \\<h~n '.;he ovo rflow terminal h!i-ppe:1s to 
be the last of the series of groups to b e test ed 0 the i n~ oming el evaco~ l s r o­
turned to normal in the manner as described. under- p:irae)~3.ph 47. Thl➔ t e st t h en 
proceeds on another incoming elevator v.hich is used to continue the auton:at1 c 

· test. 

TO STOP AUTOMATIC TE3T 

67 • The release of the ST and. TRA 1teys rele3.ae the ST · rel2y 9 but the 
test circuit does not cease to funatron unt il thG test b8!ng rnate 3t t h e tl~e 
of t he ln y !"elease 1s C')rnp1ete<i.. At the c1.:.irr:pJ .. et::on of t he p2.r1~:.cu:ar te:Jt th::1 

RS-3 rel3.y opc rstes 3.hd advances t}; 9 R- 4 swU~o.h o~ ~; cf r •oslt ion 25~ g 1.J(mncl GJl 

t h e bt·A&Jr. cGnt3ct of the ST key, ur:pe?• i m.1o r- ccnt3.Jt of carrJ D (H,,.··1 J ad.v ::I:i.1.c :.~8 
the sw! t <,h to position 18. The s:imi::) gt'O U.i.1d adv-.:in ces t:he R--2 swttoh t (, po :::·1 -
ti o:n. 8 th .:·ough the low8ti inner cont!;t 'Jt 0£ c.::-cn B~ :?i•<.hn t'n ts poln.t on '!.:.h21 1.:n. :'.c,,1i-~ 
:ing e1 e -vator, and this .cl rcuit are restored to normll as described ur.d~:n" par.'l ... 
graph 47. 
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207-A 
{STP) 

208-B 
prime, 
cotmt1ng 
relays 
0' to 9' 
incl uslve 

_208-C 
(BO' and 

FOi l 

208-G 
coun"v ing 
rel 2..ys 
0 ~o 9 
inclusive 
a n c1. 80 

CIRCUIT Rl:(;;UIR:Flv1Er-1TS 

NOiT-OPER A.TE 

Armature g3,p .013'' to ~014 .. u. Test .009 amp. 
Cont act gap 0003" to .004". Re:.idj. .0092 .'.lmp. 
Test . .o 10 amp. 
Re.'.ldj. .0098 amp. 

MEC~fANICAL REQ.UIRENENTS 

(:1) Armature gap aO18 inch to 0021 inch .• 
{b) Contact g3.p 1!004 inch to "005 inch. 

(32 Jages) Page #28~ 
Issue l - BT~50ll 58. 
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RELE.ASE 

(c) The retractile spt'ing tension shall be adjusted by bend7.ng the··· 
station.'.lry lug on the rel3.Y frame and.~ .£:l:. btmc!.i:.nE_ the lug on 

.the armature,. In. m3.king this adjustment, the st'.l 'd0n2ry ·lug 
shall ':lot be bent to an a11gl e gre3.ter than 45 degrees from 
the vertic3.l. 

ELECTRICAL REQU!Rl~MENTS 

Test 
Readj. 

.,0152 amp. 

.0148 3.mp. 
Test 
Read.j. 

e0138 amp • 
.0142 amp. 

MECH A.tUC AL REQUIREl'-{LE'l'i!TS 

( a) Armature €,'lP ~o 18 inch to 0021 inch. 
(b) Cont3.ct g3.p 000_4 1nc_h to .005 inch._ 
(c) The retr.'.lct1le spring tension shall be 3djusted by bending the 

st:J..tioua ~:-y lug on the rel3y frame 3nd n~ 'EX benrl i ng_ the lug 
on t h e a ::-ms.tureo In msldng this adjustment; tl':1.e st3Uon'lry 
lug sh all not "be bent to :in .'.lngle gre3.ter than 45 clegrees from 
the Vfl l"t i C':3.1 e 

T1H'Qugh relay wincling: 
Re!:i.cl. j » :. :" oO 113 2.mp~ 
Th rcnigh 1f3.i"2,11 €1 
ccmb :!na t lon~ 
Test ,.Dt 44 .?.r'l:P~ 
Readj. · "02Zi6 ::.imp. 

Tb-roli gh relay v:ind!ng: 
He:::i.c-!.~1 .. .-, 0 '112. arnpe 
'I'11 :r :) t t ;;'11 p::.1. "£" ~-1 1 e 1 
cornb:na i ion : 
Te s t ~o ~!J, 6 ampe 
Re4,dj • .1 0 2 211- 3mPo 

( a ) A.rm:1 tu re g a -p ti o 1 e i nd1 to ~ o ;1n 1 r1 ch Q 

(b) Contact: g:q, . ::00 ~1 1:noh to e0 0 5 i n(hr. 
(cj The retr-actile 2m•ing tension sh3.1l be .9.d,jn9t!?-d by bending ne 

st9.tionary lug o:n the reJ:w fr2rne :incl :no0 bv b ,mc:..1_ng t he lug on 
the :irmature0 In m:::tki11g tb s ad,justment, the st~tlonary lug 

,Sh3.1l not be bent to an ang e gl'.'e3.t e1~ than 45 degrees f l"Om the 
vert, l C3.l. 

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



____ , 

.,, 

\ ) , ·~ . 

(,2,2 :Pages I P~1 ge #29. 
tss 1.1c 1 ·~ P·l'-501158, 
,Jt:ly 2 3, 12~1. 

OPE~ATE 

20C-G rrest 1101~2 amtl. 
(Cont'd) R83dj, 00148 amp. 

13~~5 Test ·.oz-~ ~p, 
(10) Re3dj~ ~om :.1rn:p. 

E380 Te~t • 02''/ :irrp. 
{W) Rrc~·vtj. ,009 :imp. 

: 

'F:429 Test eOl 9 amp, 
( z) Re3.dj,.. • 016 amp. 

Eil:43 Te3t 0027 ar.1p. 
(SUB} Re.idj. .021 amp, 

E4S8 Test .02'7 3.IilJ.:• 

(TF-1) Re3dj. .ell .atn i_)e 

E462 rrest .010 amp. 
(BB) Re:idj, .oo7 ·3rop. 

150,2 Test • 029 amp. 
{RN) . Readj. .o 2,1 3.mp. 
(TR) 

Ef,28 Test O';?.•). . .. .-~ amu~ 

(RS-3) Re3dj. .0021 :l~)_p, 

E530 Test c') ~? · 3.-mJ)o . 

{BB-l) Readj. a013 amp. 

E547 Test 4007 :aro ·po 
(TI} Re:1d,j. ,. f)ll.f> .'.lI!.}_)~ 

onter 
Winding 
400 ohms 

In.ner Test .025 -:lmp,-

Wind1r.g 
900 ot.ms 

E5'73 Te9t .. 018 3.m-p. 
(VT) ue:idj. ~014 amp. 

\ ' 

' 

. . cr:qcurT J1EQUI3:i E"u,!ENT~: . 

NOJ\T-..OPERATE 

ELEC::f~fr CAL R.EQU!1lEMENTS 

/I.1est 
.. 
-~012,8 3.rii:pg 

.Re~clj • • 01-12 a;:ni?~ 

.. ... -~ .... 

·· Test .oo9_5 amp4 
:te::dj • ~I) 10· amp. 

i ,'_ ' 

Te;::;t .010 3mp .. 
EH3.dj • • on amp. 

Test • 029 ampQ 
Rl:Ld.j. .0~1 ::lrDl)a 

I 

~ELEASE 

Test (' ("\ '7 
t"; l,\.J ...... 3m·Q• 

Re~<l.i r. ..r.:.:os amp. 

Test .0COf.5 =lmPc 
R.eadj. .OCl ..lrnp., 

Test .0076 -1.m}'a 
P.s:J.d ,] e aOC8 3rnpo 

Test .ooos 3rnp. 
lie3.d .i,. eQ01!: 3rnp. · 

'rest t10DQ4 amp(') 
Re:i~ j,) · ,0008 3..'Tlp • 

Test .00! amp • 
Re"-d.j, ., .002 amp. 

Te9t ..001 3rn-p. 
. Re3.d,1, .002 

... 
amp • 

Test .015 am11. 
:le3.i.j • • 003 amp • 
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