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Ci:'.ES'l' QI HCUI T 

Fl:na.l ·ivfo.lt:i:pleTest Li vGe, fo:~ t2stlng j ·0 comlT.fs'_sel 0_cto1· ·cLrc1J.its nu,,;;:i 11.g Fcu:r 
Pa.rty Semi Selecto·i ;·:~"C ,. R;.nging ... 95.,..,1:,0 vol ·'..~s .. ,. automatic Rnuth'1e Selector 
Test •~r.-3.me - <Po-vV'~3l' Division JViec:ha1::i. i c2}l E·:.Yi '.~c:t~::11g.; 

-_ · · This circuit . is used for testing Ir.3.ch:.ne switching incoming selector 
circu·i.t• . : These incoming ci:rcui ts ate eq111.p:ped . VJ'i th four party sefui~selec­
t,ive ringing feature __ and l'i...ave 24 volts talk:i.ng -battel'y• _ 

w• . \ 

2• viORKThTG LIMI~ · 

~?:his · circuit · i-s" ·used only wben . the · ,vQl tage -of - the exchange· ba tiery is 
24 -t:o _25 volts fo·r 24 ·volt b:3ttery and _.48•5 t_q 50 vol ts for 48' volt ba·~_t eryo 

.. ,· : .... 

OPEPATION 

Th~ principal functfons of this circuit a:re as follows: .. 

3.1 To ·test the 1·iL1ging rehy$ in the incom\r.g selector circuit for 
(a) prer:rnture trippir!g, · (b) p:--o"pcr . ·:;ripping and (c} nor1""'trippint5o 

. - . . . . . . 

3j.2 To· gi'tre +.he su.pervi"s:n·y rela.y i~. the ci:rcui.t ·_.1.xr.;d.,er t -e-st a so.:1,king 
current ._•n~"d . ·'-""'e·" a' re, ·eas1~n0' 'c·urrer,~- ,; f •·e r' 1/n ·~ r·-~ t,'i-.e rr--)a·· ... - C'~~-~iri-u.es _. _ ~ ·· ~ ~m.l. J. ~,-l _J .1.;. ..... _ , , . q ._ ,,.._ _ .. ti rJ ~a,, _u - , _'J '- .,, ~ .. l vJ.J. - ~' ;J - .1..L'.I . 

to be o:poi."z~ted and :eleas·ea. al_t ernate.l;y- 1:tn:ti.1 .¢L~sconnection taJrns place• 

. These test lines· a.re assign_ed . speo;a,l nuiri'he:rs- and a,:re cross ·connected 
t ,o· ·the ftnal rnul tiple but 8.re not _ connected to .either J :i.ne finders .... ·Test · 
calls a...te IIBd8 by eHb.er a r out j_ne tes ·t~ng c~rct,:5. t ur the ffi=!,D.1J.D,l tes ti.11.g 
cil-01.1.it. at the -cn igina.: ting ena.,·wh i~h .Si:.l.ec t -s a trunk fo'.i:' test a.tid. stop 
only whei1 troubla is· £vii.nd 01 .. a busy 't J·u:11~ is e·.G.cbunt:n·ed• · . . .. 

D"F.:TA.ILE-D DESCRIPTI_Qli 

5. When the test n,Jmbc:r :._~es.i~:19,ted by the Telephone Company, is sent 
either by an a.utor:ntic ·t est ci:t cu.it, or by a ma.chine sw•itching_ Bopei"ator, 
wbo sets up the number on the keyboard as a regular call, an incoming 

• 

-
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selector seiz0s 2. · final selector, vvhich in tun1 hunts fot' the first id}.e 
test line. When this c5.r-:;uiG is 'seiz1.3e_ ·b;? the fln.:1,l selector? ba tte-r~r 
over the S lead vpel'o tes 'i:ihe · ( Gi~ ) :rclaJ· ·,vhich lo,c·k2 to. battery ori the S' 
lead when th3 -·test swi'i';ch (R .. J.J . aµ'7a . .cces to i=,;)5:ti011 2·• 'J.'he ·(CO) !'i:;J.ay 
opera tea_, at this t·Jlli8 :pel.'fO:rrr1s ~lO 1-~se :i:u}. f,mction- Y/h.e11 the .ir:·con::triC -. 
selector cLr(m'B uncie:i· teBt has advan~ed to its rlnging position, trie (P.) 
relc1y ope:rs tm.~ on tl:te ::i:!'st lJGriod of :ringing cur-rent st:q;,plied by' a · two . 
ring inter:r1.::.pteru ~e ope1a ti.on of the (R} rele,y closes a. ~irr;v.i't f:rom 
grou...""ld through to battery th:rcugh the vli'nc.ing of the {R--1) relay, which 
opt1i"a'ted• The operation of the (R~l) ·rels,y closes citcui t · (~\.J: f.NM g:r.ound. 
throug.11 the PU intBrrupter brush 1 (not shown) (PU-1) lamp, c.3,m (I l, the 
{R"""J.) relay oper-a.tecl. 9 cam E, the .. (P:.i-:U and pu .. 2) .1·ele.ys, to·battety 
tllrovgi1 : tile •windin~·.-of the (PU..-2) relay, and {3) from ground, tnrougn · the' 

,:''.~w _,inter:rup·ter .b!'1iS'11 2 (not showrd 9 E.U·:.o:2 lamp, .· earn H ,- the· {:P.-1) · .relay~ .: op­
erates the {PU-2) aiid · (PU..-1-) relays nonm:1 fo b~,ttcry through the w·i:1.ding 
of the (PU, ... 1) r8lay. When the ringing curre1;t operating t~o- , ·q{)., :r,~~la:y. :ts '1 

• 

being :received throug..."JJ. ringin.g brush set -1 from the ir,.com.ing cir~uit, 
(PU-.t)l) r,·= ~a.y opel'ates, an.a_ leeks _th:cough its m..~ke co'.'t1tact: :t .o_ -ground· on cam 
D· ··. Whe.n· the ··ringing current' ts' bei'ng SlU)pl.ied to., the tes ,t .circuit.: through 

. . r:inging hrush ·.s.e.t 29 . the , {PU:...1) ·relay op.era. t ·es and locks through to ground 
on ·cam D• The opera.tion of either the (PU-1) or (PU-2) relays, opens t11e 
operating circuJ.t to the other relay 9. preven.tbg iits ope:rat::.on11 · T'he: .op~ .. 
eration of either the (PU.,,.l) or (Pu ... 2\ relays closes a circuit from ground 
cam B9 .to battery through the R-l ro3.gnet, s.dva.ncing the svli tch to posi•­
tion 2~ Should either set o:':' inter:mpter brus1'1es com19qt_ g:rounct·. through .:, 
the :nn.ke or brealr con.ta.ct of the {J?U ... ,l) relay before ringing cnrrm1t is 
disconnected_ and wi. th the I,t-l ~witch i:n -pos1 t:ion 21 . the (PU) relay operates 
on its inner wiiidh1g:and . locks' on its outer YJi:ndJng to g1·ouild on cam C9 

· preventing furt:her opna tion qf the . test ci:rcutt unt:ll ·tlis·c0nn~ctio11 takes 
pla,ce.- V/1 th tlH~ . switch ih posi tio11 2, . rb1ging 'e;unent ·is · disconnected from 
the test ci:rcul't ' 'in the ' in.te·rv}3,l between thG firs ·~ and second rings' re~ . 
leasing the (P.) ~elc.y 1 1.vhich in tul1J. releases the (I~""l) · relay·~ -. ~'he release 

, of. ~he (::R••'l) ,--:r•elay r;loses $. circuH f fOffi g:r.01.md on cam D, 'through the· (CO) 
relay operated the (R,.;).) relay nonnal, c.-~.m :&\ the .. ,(PU.} : r.elay no11:Rl to 
:t,~.tte:ry t11rough .the ·• R,.,,,l .~:giiet' ~ a.d va.11ch-ig tb.e· swi t ·ch to _pdj i tion 3o When 
the 1:0xt intenal of two :ring ringing cur:r.1:;nt is applied to the test ch·-
cui t, the (R) re1a.y reope:::ates,, in turn. o:perating the (R~·.l) rel;1y~ The.opc­
ert~tion· of the (.R-1) r0lay cor1nects gi·ound thz-0·1;gh cam D~ the (CO) a.nd 
(R•l) relays operated cam E, th~ (PU} · _relay no:nr.al, to · ra ttery through the 
R~2. ID'.3.gnet, advancing the sw~t'c:P, to position 4. In pozi.t;iori 4, either the 
PU · intenupter trush set r~ or . b_lluch set 2 sup-rl'ies gx~· ~11d through· cams :I 
a:nd Ii re spec ti vely, ai1d ccn.-ta-c'ts of th~ {Pu;.;, J..) :relay Ii to tat tery through 
the (fU) _ relay~. O'.Pe:oat:fog ·the riiay.a . · ~'.he operation of-the (PU) .-relay •. , · 
closes a circuit :trom ground on cam D9 ti17ongh the (CO) relay operated the 
(11,.,1) relay nol'Ill3.l, ~·lhich released du1·ing the interval be·:tvveen :rrn·gs , · cam .F ;·:: ,\ 

.. .. . ·. 

l 

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



( ) 

,. 

tb.c (PU)· relay opera·;;e,1 to hJ,ti·e .t"(r Vt r ,m :-61 the R·-1 rre.gnet'] adva:1c-: i ;:1 g U].e 
·.: ~.'/i:t,r:;1'\ to yfos1:ti1)1i 5" . As thj . ri~f:t

0

{·:iF ::lPc./;,;t:.:·_.\>C:·S i,_timl 49 t ~1e !.PU) r2 !:7:l.'.,Y- ]-:\-)r :· 

6µ · ·With . 't1Te: '.Jf<:i.1 .S-vli fcli -in posi t'ic:1 5'9 a · cfr1cui t' 'is,' cJ.c's0C:L f J;Offi ei -;~:r..e :1.:- r.b~go 
· ·1· ~.,·-,:y. ~ -·'.l ~--/t· A-·•~""'·· -,·-,i·,.q •,., •o' ·;•·t:1 s1·1 C, t~·c'· . T . . ·,..1· "'. "h:r;:,., c, 'F c•.'f;;>. t ' ,,. +h·-.~n_u' ·,,.,,,.. e'·.1~ i!j;.,e 'l'.". +:11,e TY'<:' l_,r-_e. 0 '"' ·b .... ,. r., ,~ 1."" ,. :.-1:~t:' ,d .. ;J,. ~r ...,~,.f,. .J..1.A._t ""\..,.;., .-. .... 1- .I -.."'v' -4~"'; .,.. :.,J l~.,,,;J J.,l ~\:., ~,, J _.4 _'..;,.I -0 .. ,., -4 ~,bl.; ' "6 .L.u:.;,.,~ ¥.,, \,j'-1,.\.\.. 

contact/ O.GpSlj.(t:}.i".lJ~ :u:pvl1 'the t)OS:tt .i.:011 'of"· 'the T~v~·2r, role.Ji . co:qta.ct"s' 0±~ ::C?m O '.l z 
,M.,F::t. (,drnc:.en.t.e:r ., ' {11}. :\ •e1~;!J*~: i; c., · gt.:fae:;•atc~i' €Y*)1m0. c.in.·c:an{ l\f~~ qpe~{·5$.;_j.i1/S ·~he· .{B} 
,-l".elaty · on . ~th&. f~r~i'l~: J:'i.ng:1ng p -91'1 O:i cf ··c'.6.8 ·tiib i~:rrii ,;furr:~nt <). • 11~:11&:J.1\~ (;u:~~J-'.mt 

· •:i.o'.·-.~1.so be:1-ng s11!?Plled.· -j:'.:r.csrs the :h·1c0ri_;3.rtf; m1d'::;1; '. te'.tt . .' ti~2:r th": .. ? c11:r,zc:nt, ye.rformJ 
· J1-o:_ U:~ofvJ. _;t1?.:n·~t:ions in .the ;tent Gi:rcui te . ·'l:b.e · (Ed rel~i Pnri·a.:ted. ., in ' t:·ur..1 

pperateu. the·. (R ... ,l)' rela.~r; which' closes a· ch•c1Jif.f1•orri e~r·pfrhd :on {ii:1m]); . .. 
. ;t1ii;rO-u€h.· the,; .(COl. ~nd_. {R,;l-•).i rela•ys : 'opera.tea;· cim -~ (B,--i )\ ;,¢.,YJJ. If pi( Ri?./};•1 

.. b~.t_te;1•y ·.th:rcugh:: the: R~2~ma.gi18·~:~ ·advancing 't:he ' :timing ~~i tf.!h f):'9ri1· po~hJoii 1 
. ,.'. ,t-hEU\ cim. ca:i.~-ryiri.g·· it; ·to· :positi'on 9. As the H~Z. sr;it'cp.~Ts.ad+aiI{c:t:ni th:cough 

•' .: '.P~~-i!·~6ri? to ·: ·?~·3/4~::: ~11_e : T a,nd ~\ side~, ·of _:t?e tes~).i_'.ne· ·a~!,e ,clp~e~=- ,:t,~rq_~l~11 
! .· :,~ c~rn- .i:!i · 011 .R: .... 2·• :ca,m· L::, on .R•-1·. D?. C:~ and· ·B resistart<.~~? for .l/?,, sec.cnd:i tzs_t~ng 
. __ :, for _· p.t.eni.a:tu.1·e tri:PJ;dng' of-· the . ringing :r~lay in:_ .the Jr:9otpJr,1tt peJ.e.6:t{,rr-.- cir~"' 
.• .: ·cu!:t:-~ u~1d;t:,!' tes,t'.•' . :a:t ·t~lie ·end of the fi:tsl: ringing. p~ri_oa·; ,. the :IR) an& ;·01-1) 

:re J.a.ys :te1es. s e ~ tc.lNJ ihg. ii C i-rcti:i t . f:t•om gr01 .. 1:b.rl o·n · earn. I)~ .. . through .. t 'he : ( Cd J ,_ 
:·•·. :. l"E:llay, ··o:[;EYra-t~·a~ the, {Rrn1}. i·e1§.y_ ~bl"mi~, cams .· F . ~tid .. ~' ,(?~,rri. B. 0~ '_n.;2~~: to· . ~-'. · 

ba..t.tor.; t:l'.1'.rblig:b . . '4.;h-e · R:..2· 1r_6,g11e~·9 2..n.vimc:i.ng; the S'.~itoh. to pt)S i ti :):n lO'Q 'Wi'th thf.) 
, .:f{-1 -:switch·.h·1 pcsitlon ·5,·~.nd t11~·R~2 switch•it1 pbsitlon:.10,'th?. Ull a11cL. (R-l} 

. .reJ,ays: :c-eO]?e:ra.t,e on:;_, Sl;!COl:d':,~~eriod o'f ri:1g:°111g 'c-v.r:r'e11~,~ 'c].oa,.ni .a :c1:rc:id.t . f!'f..iD:. 

_·,·t-ronnd throug.n the ·op@!.:~,.t0(.i. ' rela~,., i:::~rr(E'· o1i _R-:"J, t·~m' G ~nc1 ·R~~~ ~to ,.~d1e·::a.~2 m~g .. , _ 
nat, ad ~aricing-: the s·'1-l ·itch ·vu-i; cf l)•".>£d b.tn· :,_:-~~, t.ne· .\ . c:0,~i ~&:r.r~·:l~1g; :1.t' _. :t,o ~6s :1 .. ,. 
tio11 18!).. · · 

relay~$ i!a~h!'-'i~~~:l1:!. !!1:~ :~::!\i~0tt 2~! / ;,;;~ ?ait :::f{ 4~~:t:a t·;~;ir.g 
prerrature tripping, l,y conncctln.g the }1~ G 8.:uc:::. D1; r0sift:;:rices across the ti11 
~ma_ ring S:idef~ of the test Lln.e th:rough 03,r;_:.,J L ,?.,'.td ~B;o W:ie~ ·~hQ {Rt re.lay re~ 
leases ~) t· t1';Ie en('.. o! the 0·0c'mid. :rirJg:iT!€' pi:?~loi thA .· {R-·<0. ?8),a_y J"eiea,ses ~ . .e.:nd. 

. c},:or,es .a, cirou.l't. ifr0m gi"O'ff/.'i.d: ' th ·.rc-iigh - ,iG.,:C0.~ F1 .?~7id G 0:-i R·,:J1i 41 C&11 C. ·. Ori ·n~;,.2, which 
·c- · • · · . s-·b-t -- 18' · ,•. · · -~ ·t ·'•,!• • •. ., "-'l~•.., ··~, .... ;•,.'· .,,.,-:r. -' t.{ .• .,.,,.:,., ,~.._, :,:, ~·' "."l • .:'1 ,,- .,'-- •. . ~ .. ,-:,, · .• -.,. . · .. ',._, · ;" ·.• .• ci.... 1 ... , ln .PO , •. l l. .. 0.1.l .. I":· \JV r.1,._;,; • ,t, ,~, ,"f!-~, ~-~.:. ,;:0,q=-.. !.:~ l £,:.:.·: ' '.L :Y'-' . : . ' .. , b,·.e, ... .l . , .... i;, ,.;.,,!J '1\;<,!l ',,:; 1.TJ.5 1,ne , . .::. ·Tl l '-' .. u 

to pos°i Hon lB~ , ~1:.e B:t Df:i\:Ch :·~·_2cr:1~T;5;~tJ ?~ P.·zjf>'.1. t f~or:. \ 5r.cm ._e:ro~jl.~½;)f-.1) 
r.ela,y DOl'ITB.l 9 cam F a.net 'G :i;i.1 !JOs 1 r1<1:1 , ~:-~ 1~0 ·ua ~:r;e t>y ·tm:vnf;.n Cc:f'1 B"" 11..!Je:fi, , the 
(P.) rel·.:i.y· o·ne""<::> -:~r,•:o ovL· ~':l~f.:l -r·; ·:••;: \7' -y ;p 7 ~;- c ,~ , .. , :r.· ,;-"!.-.,;, --~,::, .. ;.,: • . • ,,, -~~"1(;, :. ,1"'~,(Y' , ~ .ti. ,::,-;.t,--i, T th~ (B-1) .. · ,.... .i:" "'""7Jv ,~ ~ ., ..... . ... ..... ~ .. ~ ...... • ..... \•; ~- -.~'! .. . , ,,!. \.J... -..,, . 1. ...,; ._J.,., J. 1. , , .. c,,.. 'rJ J . .l.. - . l~,;.1. .. ,. _,0 _ ~-,Li., . .,, ... ~ \ -va:...9 , - · v. . 

reJ.ay o.perates, ,~nd ·1.::;loses a. ci:c.•\">:ul f; ';;}:,:.:- . .11igh (~:::E-: :r~ on. L.,i,~., c-s.m _B 011 .R=2, .to 
.be,ttery. through i,1:.te R=~~ ftt:tgnct·!) rdv~y~-i,i\ng t l1e lLn::ir~.g s~itch. o'!.lt; of position l, 
the A cam ca.nrhlg i-t to ·11ositio:r1 :gc .!Ls ::hs R· ·2 s~vitcJi is possing thr_ough 

~ position 2 to. 7 . 1/4 ·oJ.1· i t.s soc.ond. :r.e:vol-uti·on~ t1)e prerr.a..t,?.r~ trippi1ig }~f ~ne · 
ringing. relays -1.s t0,s·-t00. ·f.'. ttJ .. 7.'cl .. t:ime" · · I11 the ~-, :i1 e1:1t· :pe~•iocl bi:}t"':"'1ee,j_i. ·the two 
rings_, the (R: 2:eJ.3,y re1ez.ss~'., · 5.n. :~ul'i: , ;r;:)1e::.\si~1f~; ~he .,.Jr ,).} ~-eh:.~fr1 wt.tiqh pon­
nects ground farcu.gh ,C[',ill:3 -I 1" c.:~d G·, C'&..nl G·y . tJ 1-:a.t·i·b~:'y t.Jfr1?lt?;h_ 't11,e :?~-::f rua-gnet, 
ad'.Vanclng the timing ,svlitch to· -posi ti'vn lOo With the l{-2 switch in ·position 10, 
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the same ground through ca.m Con :a.-2 adva!lces the -R-1 svvitch to positicn 
7° In position 7 of R-1, the (R) relay is connected across the T and R 
sides of the test circu:tt avv::i.i ting the second interval of ring cu1~i=:mto 

· TRIPP ING TEST · 

e. · If' the ringing relays :i.n the incoming selector circuit unde·r tsst r2."ve 
not tripped. pre:rm turely" and the (R}' relay operates 011 ·t:ha s~co:,d :ringi~g 
inte!'va.l. · in . . tu:rn opera ting the (R~l) relay, which closes a circuit f:rr1r!1 
groun~l through cam E? the (PU) relay nonm.1 to battery thr0-n.gh t:ie R'3,tl r~g .. 
net, c1.dva.ncing · the srtitch to :pasitiOl?, s. Hcwever 9 should the ringing re~ 
lays · in the·:· incorr:lng· :selector circuit trip prenn~urely, the (R) relay··d~es 
not . operate, and the -test circuit i-~ held up until cleared from the orcigii,a.t­
ing end.o ·· :In posi Uon 8 of R-1~ the silent interval bet\veen twc ring_s 9c:cu:rs, 
releasing :the R .relay, vihich in tu·rn releases the {R-1) :r~lay• The ' ':release · 

, of the lR-1 .) : re1ay closes ground through 9am F, ~o. battery. ~hrough .t!le· J:i .. 1 
rmgnet-. , advancing the sequenc·e switch tq position 9• In posl tion 9 of' -~-1. 
· th·e (R) relay . is·- c.onnected in -~ circuit froni generator giaoU,J1d _on :c::~111 N~ ,!vind• 
big of the (R) r .elay,. cam o. contact of- _the (Pu-·2J_. relay ''to eJ ther ·brush set 
1~ or brush set 21 .. of the ringing in_terru.pter~ ope:r.~ting ·th·e · (F.J reiay~ .. -- The 
(R) relay- reopera.tes - the (R.,-1) rela.y 0 which conne\'..:t8 grciund. through earn ·E to 
cam G ·on n..;.2, advancing the B-2 S\Vltc:tt oi.,.~ of position _ 10 o_f ~ts ~econ.cf: 
revolution·• The R-2 switch is . carried to .position 18:. ·: by means ot the · A cam'I 

"and •as it 'passes th.rough posi ti.on 11 to l6.ra3/4 the rir1gipg relays in th~ 
·test selector circuit are tested for timing tripping, py connecting the · (B) 
resista.nce ·and the 530 ohm portion of the C _resistance acr_o~s the 'I: and ·:R 
side of the test line.. Du.ring the silent period, after the second: t·.10· ring 
intervai, the (H) a.nd (R .. ,l) relays release which ad v.2.nces the (F.-2) . swi ich 
to position l, in a circuit through cams F and G, and. cam 'B 011 ;P.-2~ With 
the R-2 switch in :position ). , the same grout1d through th·e (R•l) relay_ nor-ta 
rml ca.ms F and G on R .. 1, cam C on R-2, to battery .through the R-1 rragrie:t, 
advances the testing switch to position 10:. ·· 

9o With the · s·;vi tch in posi tion __ l0, the R relay is_,again connected across 
the tip an_d l'ing sides of the test line, awaiting the next intexna.l· of ~ri11g­
ing curre11t• If the ringing relays .in the. selector circuit under test · !1ave 
no't trip:ptd, tr-e R and B-l 1·elays opexa te on the first :p~riod ~f ringing 
·current, ana~ tne R-l relay locks_ th;rough cam J, and the CO relay operated 
to ground on cam D. prev6nti-ng further operation of the tes.ting ci_:rou.i t 
until disconnection takes placea If the ringing relays in the incomti:i~ 
circuits are tripped, ringing current is not supplied to th€? test cir~uit, 
and the R and R-1 relays consequently do not operate• · Du?'ing th~ :.ring~ng 
interval, with the testing switch in •position 10, ground_ is ·· s~~ppli:~a- _e _ither 

. through pick up interrupter brush set l, or brush set 2, cam) or c~~ ~' 
: im.ke or break contact of the PU-l relay, depe.na_ing upon vi~et~er .. t}:i~ ·p~~2 

or PU-1 relay is operated, to ba. ttery through the inner -Pind:i.ng of the•:pu 
relay, which o-pera. t~s_:'" · rf1.th th~ PU relay _ opera tP'i, and t??:~ _ __n.-:_l relay non-
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... op~r;ltea_, a. circuit is closed from ground on cam D, through the CU relay, 
·o·pera.ted··, · t'he · R;_-J. .. relay riorffi:3.1 :, ct3.rr( F, the ' PU ·rela·y oper~ted. to batte:ry 
through the R-1 rrngnet, adYancing the sw•itch t ·o position l.lt! · -:ts t he- =test 
sv1i tch leaves position 10., the hold_ing circuits for the PU-1, or PU-2 re­
lays, a~d the PU 1·elay are open, releasing the relay• In posi Hon 11 of 
the R-1 switch, the R,- 1 relay is placed under control of the ++~ \int~rrup• .. 
ter~ . When the contacts of the interrunter rmke 9 a circuit is closea_ from 

·' ,. ,gl~Ou~d ;on . Qa,ID _I{, through the interrupter, cam J, to ta.ttery th.rough ~he. '. .. 
\yin~t~g of_ tYe R--1 relay._ ~17hich ope:rated• · 'TJ::.e . operation of .the ?"'."'l relay 

. ·: cl9ses "a. · citcui't from ground ·on earn D. · through the co ·and R-1 J'ela.ys · .. oper• 
·a:.ted; :~h~ . Pu _:reiay norrral · to : ta ttery througli the R•l nngnet ad. va:ncing the 

. · ·s? i~c~ .. ··to po$\tfon 12. · .\Vith the ·s·:;itch to position 12, the :B--1 reia.y re"' 
. lea~~~ · ··;rl?-tm ·the_. in.terrupter·· con tacts break. and. ad vane es the .tes-t ing ~ switch 

. ::· t9 posi~~o~. 13• ' in a. c'ircuit from ground· on cam Dt- through the CO r.e:ta.y 
.. ·'operate·s the . R~1 .··:re4y noiiral cam F to battery -through the R ... 1 rm.gne_t. the 
.·. ;t'e.?ting S\Vi t¢h remains · in_ position 13. aP:i?rox'imitely 1/2 second until the 
. ~brushes . 01?, .. the: 1:1-·.9 interrupter ~ke• Dt·lring. the . tip and ·ring ~i.des: of the 

·. tes~ line., through . cam M, ·to give a soaking current to the ·s:upervisory re­
°I~y· under· test Yri : the· ·incoming selector clrcuit• · 

lQ•. , . When . }he contacts .· of the 149 interrupter rm.ke the R-1 relay reopera tes , 
~ntt Cioses ~ circui:t ·from ground ,cam E, the PU .relay norrral, , to -:battery '.::· 
thro_ugh the R-l'irtl.'griet, advancing the' :testing :S\ li tch to .:p0$iU0'tl ,14;.:, V}hen 
it ;l'.ea.ves position: i3. the short around. the winding o.f · the ·.l,.() .relay ,is 
open a;t · cam M, allowing the ID relay . to ,operate over ,the :.- tip '. and r.ing side 
of the test line, in series with the testing resistances, and the CS relay 
in the inc~ning. to battery and ground in the incoming selector circuit 
under test. The operation of the LO relay connects ground through earn O, 
to battery throug.~ the outer winding of the PU relay, ~hich locks through 
its rr.s.1-r.e contact to the same ground• !n position 14 of the R-1 mvi tch, 
the contacts of the 149 - interrupter rm,ke, operating the R-1 relay, which 
prevents the moving of the R-l s ·:d.tch out of position 14 9 through the 
break contact of the R-1 relay• Dur"lng the interval that the brush of the 
149 interrupter rra.kes the B. c., D. F\ G, and H resistances and the winding 
of ·the LO relay, a.re connected acros:.s the t:i.p and ring side of the test 
line to release the supervisory relay in the incoming selector circuit• 
Upon the break of the interrupter brushes, the R-•l relay releases, connect- · 
ing ground through its hrea.k contact and cam P, to cattery through the B-l 
rra.gnet, advancing the testing switch to position 15• In position 15 of 
the Si,vi'tch, the B and C, or the B, C and- 120 ohm portion of the D resis­
ta.11.ce, depending upon the length of subscriber's loop over \7l,ioh the 
sup.ervispry r,e.la.y . Js adjusted t_o opera. te a.re connected across the tip and 
rin.g G,ides o:f ·tha . test cfrcu'i t· ·through the contacts of the 149..· lnt.e.rr..µ,pter 
cam J ,' a.'na. .,'the ·,1inding of the LO rela.y• As t :he contacts of' the 149. : ," ·. 
interrupter alternately rralte and 1:i rea.k t:he supervisory relay in the in~-, 
coming selector circuit under test. is alternately operated and released 
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until the required m.~mber of pulses is sent 1:ack to satisfy the routine 
test . ci:r.c~it . {not sho-,·m}. 

: .ll," :, \jp_~'.l;l · the , r,outl,:ne t0 ~t cir.cui.t j_--3 S71.t'isfi.co:.G5:sco:11ie ctj.011' to.l{eS r,,J.ri~ce, 
o.pening- the t .ip. a._nii. l'ii.lg aides ,yt the . test c-irnuit •-.in the incoming se:!.ec­
t;q~ qir"'.'..ult . ., · -~elea.s.;i:hg the, ·LO . r 1.fr2.yo When the f'i11al . selector circuit re­

,.. l.es.ses the -S, ,t;emJ.nt:?..l · of the test oircui t,. the ·CO- rela~y· releases·, ·clos:tng 
-a. cl:rc-,1:ia ;from, ba_-t:··te1·y through the -"A.° resistance, tn.e co.- relay .. norn:9,l, 
-c.am P, . to the S. tel"minal, :t~lcting :this ci:-a."bui.t ·bus,y t:o other hu:nt1ng finals 
:µn-til res torea. to: n·o:rm,J1... The release o·f ·.the- co relay also closes -a. cir•• 
Ctli_t ·fi'·om ground on cam ;p .to ·battery ·through, the winding.· cf the MR register, 

:- Y1hich qperatef'. and ~ecords the numbe.r o:f- te:st. ID3,de· wJth this ch·cuit, The 
·· . op~rs.tion of vhe lvJR re.gi~r'.;.er clof-le3. a .circuit, from ground_:· cam. D' on R ... z; -
. . -tQ. ba.tt.ery :thl"ough the R,.,.z rm.gn'at , , advancing the sw:i tch ·to norim.l 0 ·: \li th 

._the R~2 :s,;7itc1'l· _i-!t position 1 9 the . ss.ms gt-ou.,.'t'}d is cormectea tl!ro,;gh cam D 
.· J>r-E-2 • . caIU B _ on R ,.-.1 · t.o ba.ttery -_ th:roush. .th.e . R~l rr,_agne ·, . ad 7ancing · the test 

switc}: to position .J ..... ·In J)O;3iUo_n 1 ·of Rr.:•l.; the Mll l"'·egiste::- re~l'.:1aoes. 
restoring the oircuit to no .rralo 

12• In oa.se of prerr.a.t:ir.<? d:.sconnection a_ue to faul:.i in either the incomin.g 
circuj t its elf, the tast line c:i.rcuit, a'i.v:J.l ts in t1HJ ponitio11 · 1ri .. ·which-<t:be 
·trouble . occur::ed• until the r:.,le~se of the S · terin.ir~1. b~~: the '·nrul'e· · E·rom 

~ t:hi$ point the .. circuit is reoto i·ea . . to · r.o-i•ir.al a;s '·desc1•5_bed above.--

ENG • . I•M•W• 
7-3-23 
MR 

CHK_'D ·BY . J,; I• j,.PPEOVED E•Le. Iv:OYNES a 

E,. Re, C• 
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B263 
(10) 

EJ.?26 
(PU) 
Inner 
Wclg,. 
(1500 
ohms) 

OU ter 
Wdg,, 
(}. :500 
ohms) 

El '?30 
{CO) 
Wdgo 
se:r ie s 
aia ing 

Inner 
Viug~ 
(100 

E1'?34 
(H.f ,,,J. 

ohms) 

and RJ-2) 

N.9N "'OFER.ATE 

Special r·equ.i.rements to insure fast release. 
Readj o .OCZ.3 r-Lff(>• 

Te ~,t ~oc;.-s 15 ~',G:po 
VJ., C. C. • 0()5 5 alLp • 

( 7 Pages ) rag6 #6. 
Issue }. ..,_ BT-50J. rF~6. 

Dec~nfq ~r l~)s- i~2l. 

RELEA~ 

Read j •• 0008 amp. 
Te st .ooorl amp• 

Test requirement of outer winding is proportional to test requi:r~ment 
of .1.nn e:~· ,;;ind iug. 
R c::gdj • • 0:9 air,p" Rea.a j. .012 amp. 
Te8t ~ofo amp. Test .011 amp. 
Yi.C,C • • 021 amp. 

Test .023 amp. 
Yj. C. C • • 028 amp. 

I 

Test re.qu · .t em,:mt of inner winding is proportional to test requirement 
of w:1.llcHng-s in ser les. 
R c £td j ~ • 01.. 0 arr,p. 
'I8 ,1 t • 033 a:np. 
WuC,Cc .048 amp. 

Test .088 arr.p. 
\-;. c. c. .134 amp~ 

Read j. .020 amp. 
Te st • 022 amp. 
v~c.c •• 024 allip. 

Readj •• 012 arcp. 
Test • 011 amp. 

Readj •• 003 amp. 
Test .0028 amp. 

NOTE! To prevent chattering, tbe "IT.ake-before-break" spring combination . 
of this relay shall be so adjuated that tl·Je ~1pr.ir.g, v;hich normalJ.~1 makes 
on the back con.tact9 wiJl gi·.:;e the greatest possi,ble contact pressure 
again st the back contact. 

I 

I 

I 
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W:E READJUST ID;QUIRll!ENTS SROVvN ff~OVi ARE .FOR :MAINTENANQJ YSE ONLl• 

OJ::ERATE NON.OPERATE 

Special requirements to insure t.c, control, 
Reaaj •• 012 a~. ~e~dj •• 0075 ·amp. 
Test .Ol3 ~mp. . Test . .oo?l amp .. 
w.c.c •. • 021 amp. 

J6 Special requirements to insure .A .. c~ oper.a~~on · 
(R 1: }. 

5C 
Message 
Register 

{c;3,) Air -gap shall be .023'' minimum. . 
(b} Contact fallow shall be .003u minimum. 
{ c) Armature tension shall. b~ 5 ?r~'nS .mini-11um 

Test by connectiilg ~ 
series non-inductive 
resistance of 7300 ohms 
betweGn the ringing bus 
bar and the I.M.F. oon·­
denser and JG relay in 
series. 

Test 20 volts Test 18.5 .volts 

Open e ir c1,1 it 

ENG. •-1YJ.L-.BH. 
12/29/21. 

JJ.PPROVED • ·C• L. SLUYTER, G. · 1.:I • . 1 • .• 

. .... 
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