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llErHOD OF OJ;'E.f~.\.T I0N 
SZJ:,J.?.CTOB. CII'.Cu IT Vi001HGG-

l!"BO~! LOCAL TEST D.I!'.&C ~ Pft.NBJJ 1.:Acurnr: &r: ITC:H.I!71 SYSTEM .. 

1. PURPOSE O)" CTBCUIT 

l.l This ci:rc.uit is used to eotablish and hold testing connection through. 
the fi1k'l.1 selectors between the ter. t cord at the desk and the talking 
cmd:uctors of rrny su'brw::.•iber's l:'.ne in th-3 ssme fall mechanical exchange. 

2.1 At its in coming e:r~i 1 th~:3 circL,.i t fu.nct:i.01:.s Y:ith a cord ended 
LocS.l test deDk sender md test C\..lrd. hs:.·:ins .<l. ma.."Limu.rn sle;;;·;3 :resistance 
'-'f 128 Oi':ms to b.;:;';t; E•'.::"yn 

OPERATIOiT 

3. .PRH:CIPAt, IDHOTimrn 

4. 

3.1 This ci :r.cui t ect:::.'blishes co11nect:'..o:ns lie·t"'~on a test deak cord 
and the talk.Lng c:md.uct:ns of any silbsc:l.'i ber' s line in the f·cll 
macfia.nical e~change. 

3,.11 Sal ects finc.1 selector. 

3.12 Gives bnsy sigr.al to the tc~st rtian. · 

s.13 Permits units solectio:i.~ on a 11 No '.i.'Jst" basis. 

3ol4 Provides e.udible and visi.1al su:pervisc-!'y si§]lals u:c.d.or con-
trol of the substation s~it~~hoOA• 

Q01'!NF.CT ING CI R)JJIT S 

This circuit functicns with the foll ovdng circ-ili to: 

4.1 AJJ.y s ta:.tJ.d.a:t'd final selsctnr. 

4.2 Local Test Desk se11der and recora.ing key circuit and test cirC1.ti t. 
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,l?E$CRIPT ION OF OPERAT I.QlI 

5. When the plug of the test cord. !s ,.n.se:rted !n a jr.~.k at the toEt 
board, batte17 over the S leaC. opel·a:tec cr,e (CO} rday. !I:hc (CO} :i•elay 
operated, lights the :red. larr~s i.n 'the test sat as a. busy signal •. Battery 
th:rough. the inne:r w!.nd.tng of 'whe ( L) !'el~y, through a high resistance 
to ground in 'the sende:-- c:.rcuit, m::>ves the send.er out of norn::U, \vb.ere ... 
upon ~he :t•eshrta.nce to g:rvu:nl L1 t~1a son:iar circu! t is reduced, and the 
{L) relay opei·ates through the im1er w!nding~ The (L) rola.~r operated, 
advances the svli tch to pos:. ticn 2. In :positions 2 to. le~ the busy o.r 
red lamps, remain 11g;.'1t.ed until the sequeI.Lce sVv1 tch retu.""ns to normal. 
L"'l p0sitio11 2, a circuH is i:llosed to bat.te:ry tr..~·,,11eh.. t·"!e rr.P 'Tlagn~t · ·· · 
V'/hicl1 operates, mov:ng ,tho. selector ~l.n9rd :~-:: b:r1sh selection. 

6 • .. .I,~JCOM.UTti BWSH SELEC~W~! 

As the selector moves upward in position 2, .ca.rry!.ns the cornrnuta.tqr 
brushes over the cor.:n:mtator segments, the A se©1Jent, and br:is;ih inter
mittently connects g:.romd to the (:!'.i) ·relay, :Q.oldi::-ig !t ope:r<.-ted, and 

. ~coe~si:vely sho:.ct•·ci:rct:i ting the .:ite1)pi11g :eel~ in the A.s::>ociRted 
sender c!rcuit, thUl:l releasi11g and permHt!ng its reopera.tion mrtH the 
proper brush hc~s been selected. When sui'ficf.ent inqJulses have beEn sent 
back to satisfy the sender• tho fund.ament.;.l a11·c-u.i t is opened :releasing 
the (L) relay. The ~L)- "-4 alP~Y released, relo2.sos the UP magnet, stor;>p1ng 
the upward movement of.the selc.~tor a..'li 3.dvo.n~9s th~ svt.tch to posit!c.n 
3. In position .3,' the trip {TM) magnet operat.es anci tha {1) relay re• 
operates throug1 its inre:r wil•.ci.ing. Tht} {ii) rel~\~,. opo:rated., advances 
the switch to pos ~ t2,on. 4. In position 4 0 the UP I!l&t1r10t is :reoperi;itecl 
over the sa.me circu:\ t as previonsly described, 1".i0'7ing th<:t solector up~ 
ward fo~ group selection. 

? • GRQU? S~ECT!01T 

T;1e tr!p mae,"n.ei (Tl~) operated in positions 3 a.nd 4 causes the pre
viously selected set of b:rn~hes :tc tr:'i.p a.s the selector &tarts iwvarde 
As the selector moves upward for g:rOll.:9 sel eGtion in pas it ion 41 carrying the 
comnuta~or .brushes ovel' the. com:n .. 1tl;i.to:r. ~egmants, the B se~ent S...""ld bl"USh 
intermHt entJ.y co:nnect:J g:w.md. 't(l :~h~ tip s~(l9 of the fund.ar.len tel ci :r-
cui t, tllroutjl cam D, hold.ing t...1-ie p:,} rele,y operB,ted, successi '1ely s:io:t·t-
c ircui. t!r.i.g the stepp:;.::ig relay in tho essociated sende:r cirnui t ~ thus 
releasing and permitting i~.;s reoi>ors,t!on:, unt!l tno proper group he.s 
been s~lecteci. vvneu sll:fi'i oiE;ll t impulsvs havo boai ~~nt br:s<J\; to satisfy 
the sender, the tund:ir..ental circuit is opened, releasing the {L) .relay. 
The rel es.so o.£ the (L) relay rel oases th~ UR n-:a.gnet, a.nd. advances the 
swt toh to position 5.,. In posi t1on 5 11 the (L) :-clay operates thrai.lg."1. · 
1 ts outer windh'lg, advancing the switch to J.)OSi tion 6• 

s.~ 

.. 

In position 6t the UP magnet operates, causing the seleritor to move 
upward for trunk selection. Should the firs~ tl"W'lk 1n the group be idle, 

,; 
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the circuit th:rau@l the (iliJ relay is opc~od, releasing the (L) relay nnd 
Oi)enin~ the Ci:rc-:li t tr.i:rouJl the UP na,;nct, stopp:.nr:; the U},)'Ward mavement 
of t~1e selecto:r. If~ 110·,,~evc:rg the f:i 1·st t1·"j_J.1k ifi busy tho (L) :relay is 
hold o_perated. throut>'h its !nucr v:iriiinc to b"°::'Ound on the s terr.1inal. 
Tho selector. then. continues to move u1y.,-ard until the idle trunk is found. 
vr..rien an id.le. trJ.nk ·~s £our..d t:h.e inner windj_ng oi the. (L j relay is opened, 
but the rela.;7 does· not release :!.i.11::~d.iatcly due to being lo,zke1 through 
fts outer -.1inding, to grm;J.d on tho C co'.::!!1utP.tor brush and segment. When 
the 1 .. ~usll::is a.:re 1-'l'Oj_)etl;)• c&nterc·d on the test tu11:iim:i.J.s, the ci:rcui t 
tb!·ou.f,'h the C comrnu.tator scgncnt is open~-.:l, the (L) -rola.y is released, 
releasing the UP r1agnet th:us sto:tip!:r.i.f the brushes on the te.l-nilia.ls of· 
the -selected t:rt1ri.ko Tbe l'e1ea.se of the (L) :relay, advances the switch 
to posi t·~o:n. 7, the .\. COX'l advanci!Jb the Switch to posiUon 6~ 

. ,. 

lJ.QX.'§: . . The adjustment of. the C conrnu.~~:'..tor brush, •;,1th relation to 
thG ·t:rlp sl eevc niu.1 ti1)l e brush i::; such, t:h.at it does n.ot b1•eak con tact 
v1Hh the c. corm1Ut!;;.to1· segnent until olightly af'!ler the holding ci:.-cuit 
throug_"l-1 tile inner wiudiug of the. (L) relay iG 01;ened, by tho sleeve 
brui:fa leaving tht:'l busy tel'mi:na.l a.no .. making can~act w:i. &h the sleeve ter
:pij,naJ. of t:1e idlG tJ:(l.r.:c, Th3 U.f> r..:agnt:t~ tharefo'.?:"a,. reuains O~)ero.ted 
and 1ihe ::>elector cr:&1tinu.es to trav~:il u:pwa.:rQ un"til the b:rnsnes iu-e carried. 
sli.gncly above tb.a crmter of t:rte tr-;.."1.'c te:rmir-B.ls~ o..llo"iiiL"'lg the 
locltirg pawl to f::r:te:r. the notch on ';;.;1e ieck G.-:.t '1cJ:led to the brush 
suppo'.-.:t ~·od; /,t th~s time, ~he :holdL'lG c:!'c·;J. +, th'I'O'.:'.£~'l the 01.:i.ter wi'.!:1.d
in~ of ~ie {L) 'relt.ty is ope11r:d at the 0 co1~·.1tator, r3lea.sing the relay .. 
Tl!e lL} relay_ relee.sed, disccnnectu e:round f.r.on the com'!luta.tor fe·ea bar 
{t'.l I P..lld. rcloases the U? ~gnet'.t Tho sele~tor thon d:r.ops into i)lacei; 
thus cente:r:tri.g the brushes on the trunk te1-::ikalc. J;u:rins t:rxnk hi.I:J.t
i:IJG in position 6 on1~9 the cot:1i:!Ute:~o:r feed. ;.;ro-v.nd. is sum:;lied th:rough 
can c, f'~on g:roun<l en the R.matt:.re of' and unde:r co:!ltl'Ol of the (L} re
lay. Th:.,EJ is to_ rirevent tl_1e r301:ie:i:ation of t:he (L) relay by the ~losing 
0£ a cl:rct~i.t 'betwE-:en tha C oomul;c;.tor 'brnsh and r,e~"I!len.t, on the oval'• 
tb.ro"i1 ·or the s·electo:t, ~r as it drops j nto place. 

111 position e, t:1e {L) relay ope!'a-ljes thl'oug.'h the inner ••1~di:lg, 
to ground in the. final ofrcu.it. Tha· (~} :relay ope:.:a.tod, advances tha 
s•.:;;i~cb. to1jc.:!t!.c;n 9. v~"l'.\CL'.. sol'?c.:tfoD ~:'!:the fi.n'31 cacnit is com:plot~d, 
the c:.rcui t through the ::.r..ner \7inding of u .. o (L) relay is oponed" and the 
(L) relay releases. rrho (Id relay reles.sAd., advances the s·witch. to po
ai';im1 10. Jn position 10!1. the (ii) :rela:y cperates t;h:rough its .m.;ter . 
wimliag a:'ld locks through. ~.ts inner wimling to sro·J.nd through the wind
!ri.g of the advance relay in the associated send~:r ~l:rcuit .. Tbs (L) relay 
opera.-;.;ea.. a.dva11ces the switch to IJOSiticn 11.. The operatfoh of the . 
(.f..DV) relay i:n the ass·oc:tated sender circuit, opens the lock~ng circuit 
·through the inner winding of th·e (L) relay, !'el casing ft. The rel ea.so 
of the (L) reiay o.dvances tbe swit.::.n to position 12. In posi.tion 12, 
the outer.winding of the {CO} relay is sho:rt· .. ci rcui ted by ground on ·cam 
x, connected throu.gh cam Lo . 
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10. NO T!'.ST. 

The 01%:r~tion of ";!1c· 1'1'1! key :!n th~· sendo:r. ccn l€'cts br.ttc:ry f:ro1·_: the .. 
:::ou.ier in J.Jal'aJ.le'.!..· with )F;.ttory tl'!roJ.gh ·th~ inne 'i;i:<1ding of the (L) :re

_ :i.e.y,_ to the ring of tl1e 1';:.nal splector. fa position.~' the1·cf'ore, the· 
. ·:rcsJsta,nce to battol'y .is suf·::'it.::i~tly low to CA\USe the·ope:ration of th& 

(l:1B.l) :,relay :'..n. the :r::-:1r-J.. s olcctor9 so tJ::c-:.t :the decir0d lino is soi zed. · 
wl~ether -or not.it is b:i.~s~~ 

11 • .W.JJ.fil. 

· !n position 12; the T and .R 1 ee,ds of the f!::--•• a). a::-c connected tm·ou@l 
ctuns G ai1d F :resr.ectivoly to the t:.i), Dnd rin[,' ::iJ?ringc of the ja.cks of 
the test dosk; ii' tho (co; rola.y ii;; Oi)eratecl, there are not 100.di:l oon
n.ected to the T an1 I-: c011cluct01;s. !f, h<Jwe·.rer~ the (CO j relay is released, 
due to the .Q~)er~ti:Jll of certain k.::ys in the test circuit, battery through 
the su1~erYiso:i:·y reli:;.;ys is cormec te.d to th.a r.ings-ide, and grcmnd to· the 
tip r.id.e of the tru:c.lt: throug.."1 the (OOJ rele.y released, ~n order tha.t a 
subscriber or ;in ou~:::ide test ·c1~".."'1 011 the line i.iay obt2.tn s1we1·vi.sio'Jl.. 
Under t1i.is. c01J.C:i·\;io:;;1, whe1~ the_ i·ecoi ver ~t ·~he stat.i\)n of tbe liue under 
t:es.t· is removed. tn!:"1 the sv-.itchh.ook, 01· t:he cuts·ide.trl'it nan :places a. 
bridge ac:rof?s the +; 1.D eno. rin.!?, of ~1:9 :u.ne, the ls) rc;la.y orerctes,, 
flashing the white surie1·visory la.-nps 5.nt.ern5.'..;tently. The. .Oi)era.t:tori of 
the (S} rela.y also closes o. circuit t'!1r·011gh a.11 auxiliary s1gr.al circuit. 
The ·.;~1ite la.raps continue to f'la.ch:u.itil ~:he {S) 7'0la.y.is rel.ea.sed., by , 
the ope:re,tion of the (CO} relay or by ad.·1a.11oinb ·i;he switch out of posi tiotj 
l2o 

12,, D!SQOIUTFCTtc,N 

After testins has be€'1 c~"'lp1eted with ·the switch in :position 12 0 

the discom1ect· key is ore:rated, opcrMin.g tl'le (D) relay, whicl'l·locks· , 
to ground thrvugh cam I, ·a1Xi. advances the :sv..itoh. to position 16. In - . 
poci ti on 18 11 the DOWN magnet ope:ra·tcs to ground on cam X, rea~oring 
the selectoi- to ncrr.1al. v.n.1en the s0lec~oz- has reached the bot ton of 
the' f'1•a.":le, ground an the Y comr.u.ta.t0r r.·1~11..>h a1:1:.d segn:ant, adva.uces the· 
sequence switch to J?os:tion 1 o:r lhi!'m'llo The· operation of the d.is• 
connect key re::;toreJ t~1a circuit to :no:r.rna.1. £row :posiUons 2 t.:> 17 in-

. cltlsi ve.- · 

Ill all tr.a :positims except 12., dis.coiTnection and restoring the 
c.;.!rcU! t to ·normal may be ers:acted. by w:t.tr.d.ra'7i ng and i)lug 0£ the t~st . 
c<n.'<i f:r.or.l the line jae:it. T!'1is re}:eHse~ the ~co) rela.y and OI>erates t.he .. ">-.-.· 

(D) relay. The {l~) relay o:perv.ted. locks e;s previously descr:!.irnd, ad•. 
v'a.ncing th~ sw!.tch. to pooition 13. The Y cor.11..uta.tor brush ai1d.se~eut .. 
advances· i he swi tuh to norrJal •. 

.. .~ 

Sh0\~1~1 all the t:ti.t.'l'lts be busy, the selectClr while in position 6, 
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travels to the to:9 of tho gl'OU) and rests on the ov0:::·f1ow te·tr::i1mls. 
!l.s the S te :rr:~.i. nbl is O},?en ~~;.; o ·.-0r n. O'"t -~:,,_e ( L) rel;::.~! ·r du ':'.SE:.·'3 and. ad
vances t}1e swi';c-h to posJt2.cn '? o In i:0s5. ti on. 7, s1·.:·~-cJd !<.: s1,;;;;_-i:t)lJ.~'u 

through the X ccrnm.ta.to:::- b:.·tu:;h a::1d seg::1ent., advJX.1.c::..ns the nwitch to 
i-iosition. lCo I:n :pcsH3.o:i: J.()., th.J (L) rc~lay 01,91·ates throw;h :!.ts out
er viindi ng'.ll advaacing t:'cc sv;ii;ch to i osH ion 11. T:r~e ( L) relay lor::ks 
through its i :rmcr V1i :r.C:.in{.; to :'.';.i.'G'.md th:roug~-:. the rdvr-nco r'0lay i:n t:-.o 
sende1·. Tl11:;, operat:ou of the advance :rela~r ce,t'Ses a1c ovd:rflow lat1p 
in the send0r circu:l t to light, :10t! f;,.-:?.ns the a.esk .r..Bn n1e:.t ai1 abno:r
rial cond:i. tion exists on the test :u.:::o. 'i.1r~en. the plug of u~e teot ccrd 
is wi th-i:n:i.v.11 f:·cm the test line ja 1:;k tl1e ci:r:mi t is 1·es~o1·e:i to r:.o:r1;~a.l 
as desc:rn::ed in parag::'.'a.1:J·~ 12 • 

S:1ould th:~ sele;;.tc~~ tl'fl,v!?l to the top of the fre.rie in :poni Uons 2 
to $, ':;!1e swii;ch t .. :ici":1~-1L.,:es t;o po.5i t..i.on 10~ 1;;r t<e';:ns cf c~·'.)r.nd th:rC'.J.gh. 
th~ X corit'lu.tat::n• b:r:,,.E'h l'~ria. ser·~~:2n~. ·~T1.s: .. '!.. ·,)oa!.t-: 11.:t 10 !,.:; :r·:=r.:i.ched Fi tell 
tti.le :;.1.:rr11) fJ.;3,1:1l:es unD.er nc:::~1·ol of' the 8t:r:i.der cl'.r\!1:.i t ;_u;.til the ci:rcuit 
is refit•n:i:d to no::T:1al by trio releaso of t!l.e {CO} rcl£.i!' Ufl :i;:::-ev !cu~iy 
dt:sc:r~teuo 

_.-.. Eng. B.F.lI. 
7 /14/23. 
BS 

Cfaocl:ed by: J .. I .. Ji . .m,::-ovoJ. - E,L. Eoynese 
E. .• n .c. 
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