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Lin. Fi d r r1.P• 

Chang,3 to read: 

3o )5 A aoRk ci it ts applied to ( DC) rel y ot dis': r 1 ,.to ( In 1JO ., 

t'5 or test cire111t unde.r control or tilnillf! ralays ( K e (.JK-1} .., . 
{SK-2}o 

Chang!:t to raadt 

3 .. 06 AD 83 oll!n soak circuit 1• applied Fi " ''AI" to (CS) {pol 
ized) relay 1:.:i 11 t.rlct ln dir1Jolt1Q1l to v.;,erat· t. pol~r1Hd 
rels.y. ( In p.:,ea 1'8 u.nder cont. ml o~ (FSK) relay al 

C.hange to r&!l:d: 

a H Mak~s operate test or (C9) rolay in di trlet at't- I"" 

aouko ( { C..'3) rel y R llt\ !"881 !Jtan :ied in te:-t ~ t · c•J t . ufl •la 
relay· Cl)p (o), (RO•, nd (SO) tnvolved. iD :pO:lo l lo ( 
soak not made when to.ll di va,rsll).n ottt c-,s aN e8t do l 

Ch nct1 to road : 

3a45 Tha groun~ eoanected to th sleev c.am dU-1NJ ti· eel ctloo 
ls chaekttdo ( "Repse.t oo U 1D" t, ae:t only when a r-ranged to t 98t 

toll di r9:r 1 ,u office ) o 

A ded: 

3o5l PMvi,i,n ts de tot_, t d st=iats io toll-d.lv~r-1Ja ot 
D-Jn-toll-.:li'fors!c<)II o!tlC.J . ., 

Ad.drill: 

5o55 Tbs (T~) k<'!Jy i uaed to provid"l for oparata soa t setP and to 
edvanc e d 1st rt ct ut o t awaiting operBt or• Q pOe. lt. t.rui" w fin 11non­
toll-di rel o" arh'l toll-.11ver l•:::in o r ieas re t st.a by one l,13et 
Ci ?'CU.it• 

Change to read : 

19G AGE iIBOISTBR F.AI..S3 CHARGE 

,',1 t "!(ff wiring the (MR?) & lMR8) ral 11.y operate tn tha di ll n 
pO~l ioM to co:i.neot the ttJll" & "M2 l d3 to tbe { ') eleyo If 

\ 
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di t1·i ot to the talking to opere.tc,r position., Ae tho switch 
lee"V e pos1t1on 11~, ""he gro1.i.nd on contact of relay {AD) i rt,­
moved. .1th awtt.cb (Rl) in po it1on 14, relay {CS} in test cli­
c it operates, thr.u rest e.nce (R) cont ot of 1· lay (BB) non:r.al, 
{BB3) operated, r-1.ng .. onductor, connectcr 3 tcb s (T:<) l Yp 
cam 01, cont ct (SKl) and (REL), (Y) resistance, (Kl) and (lO) 
cemi, to ground. Relay (CS) oper ting operates :relay (I) u 
follows; BetteI"".f t rum interJ'upten·• winding of r lay (1) P C!!lll 

(P3) 9 contact or relay { ..,8) operated, cem ( R:3) , ( SK.5) rel8Y" 
opernt d, tii: cond1..1lltor 9 to the s&me ground on cam ( l" lhe 
operation trom tlli: point on is the 98Dle as des-ribed bo e u.nde 
paragraph 21.,J. Relays: (BE2), {9B3) and (SK3) relens& when 
switch {R.l) leaves position l?o 

/ 

Change to reed : 

TEST OF SUPERVISORi RKL.AY (DC) AND ( H.CO) KEY OPE.RATION 

As ·the test Blfitch pees s from position 14 to 15 9 with ·•E" iring 
ond apparatus the 20 oh.~ sos.king o1rou1t is held acrcss the tip ~nd 
ring sides ot the test oireuit II with i+K" wiring and apparatus the 100 
ohm soaking cil-cuit is held acrosr, tbe ti}:) :3.Dd g sides or the test 
line soaking th& supervisory rslay {DC}, when testing districts a 
ranged to fUD.~ ion over 1600 ohm subscribers loops, 190 ob.ms is held 
across the tip and ring to.stead of above 90 ohm.a OT 100 obit.do 1' itb thei 

tcb in position 15 1 the (SK), (SKl} an.d (SK2) relays reop rate u.nder 
control o'!: nterru11ter contact u7tt and "B". The operation ot t.bo (!::Kl) 
relay remove , the snort cireuit from el'ound tha (S}, (U), (V) 1 ( \',), ( X:1 
and (Z) resi ances hridging tb.arn in series with t!ia (Y} .• esi tances 
across the tip tl.lld ringp thereby releasing the supervisory (DC) relay 
in the di~tr1ct ciroc.it. 1th Fig. M1 Yben testi-ng dietriots a r-mged 
to fWlction over 750 ohms the ( V) resistance is not connGcted in releo.9 
circuit .. The (RELl) relay operMtea over this eireuit as eoon as the 
di st ri ct rel as ea th 11 ~ so that 48 volts 1 s COWl ot ed t hrciugb th 
lin rely to the "R" lead and advance the (Rl) itch to position 160 
When Figo K ie u"'nd tne (Z) NJsi stance as shovrn by "Q." wirinc is con­
noted in circuit ahead or (RELt) relay to pr8vent a fl e ope:rotion of 
( ELl) relay, due to U:iduotive surge, :rrom r~peating ':! u. Thi. 9urg 
ce.used t rou\l_e vihen nzn wiring was used a ~:hen Fi@o L" or "'W' t us d, 
(Rfil.l) relay oper te on release currsnt and al o when dl tr t tu ~ 

o normal. Howe er, the oirou1t th.ru eontect~ 01 (RELl) 1 opened by 
(FR3) rel Ya until district re-turas tc, no e.l.o The {o;o ), (SXl) a 
(REI..1) rel y release e the witch Hdvancee -co position 16. 1i1tbe tb, 
(Rl) a itch n po itioJl 16 1 e.'ld when "AU", ''A",1" P an "L" wiring end 
appara ue h us d tb.e ( R7} or (MRS) relay ia shUllted to c plet& tb 
ci it. for mo ing the (P.l) switch out of 16.. AJ.ao th.'!I (R3) itch 
advances tc the n~rt. p tion tram ground on cam (!il), when the (RCO) 
11.ey i ope rat d the (S :3) r'elay operat s a a !loon s ( ,3) s ii tch reach s 
poso ~, 6, 9 itllJt 4 o~.awaiting (.Rl) s~~tch pc~1t1on l$p the (SP~) 

' 
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ins no o.l until CRl} s ·1tco open 
(RCO} an ( Cl) key nonnal and t 
und on cem (Yl) through cam {C) 

oettion 17. Ground th (SR2) 1 y no 
to itlo 18 ·ith "r' ~1 iD wito watts 

th tb. (. 3) itch in po ition 3p the (SR:3 

of th {~R2} r lay 11 (SR) a ( H3) l ys (B ) 
c relay and 1th the (RCO) key no l through (Il) a 
tc ground, th the RCO) key operated 5 thro~ ( CO) k 
(.l) ee.m and (DB) r l y to grou.no •. 1th the (RCO) k y no 
ion ot the (SR3) lay ad ances the (IU) itch to po ition l 

n ct ground to the (SR2) relay, ceu i~g it to operate an loc 
1th tba (SH3} relay as the (Rl) witch adv nc s tram po~it on 

Change to read: 

240 SECOND TE.ST OF DISTRI CThCUI1' - ATING OI IN (DC) 
VISO.:tY R T3ST, usmo n tt "IRmG AND PA.ttATOS 

""it ( ) s it~h 1 ion 2 (second 
(SSl) r hrough the co ct or the (PI.F'S) P 

brough c (B) ad ance t itcb to position 
in position G to 10, inclu iD t same 
ti t re olution or tb 1th 
sen 1 ueh the it 111 stop the 1 
tiono In po iti n 11, tb re 1 
ring b.old1 th T ) re 
the end ro lh n ad 
relay reoperat Eo ) 

(TC), (TCl and y 
adTanJ tbe (Rl) o 

d ~i ouit ie a or tell 
se·oDJ. ope tin TC) rela g 
out or ·a th { EU ) n 8 

th di gi~en oak 
(BC) tances heing conn ct ac 
11 o Also th (C h th.a te 
o x tedo ha ( operateda c 

-1) nc.. ( K-."') til~o (SK-3 
l)f' the "F" and "B" co interrupt 
to pOAit1on l, t ( e it top 
switch en~ rs po ition on cam (Y- t 1 y 
which locks to gr,:,uod tb ( -1) v and removes the und the 
(X), { ), ( ), (U) and (S) nee giving to th 
DC) rdl~Yo ".AX"1 ~fJJ and "L" wlrin us d~ 

operatio ~r ) rely is d la~ed un L. 7t or ( 
r lay t s e paragraph 21. an Figo i u re i not 

b. 
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circuit :or 7:>0 ohm loopo The (DC) relay 1n the diat.1·1ct, circuit r­
le,uie~ ue to th !J.igh resistance connected in _ rie!:' v; 1th tho ( R!IlJ.) 
rel l bat the di.st ct is not immediately released being held by th!' (D) 
NhYo :'he (GS) elay 1n t st circuit o:pe::.-atee wb.ich ope~tea the (0) 
r~la.y in position 14 9 conn ctin groulld tote (Tl relay which operate~ 
whon thtt int rrupter conte.ete ma.Ir ., Th cp,H1!!1.t1on ot the (0) rolay aleo 
shunte (Z) • {S) 9 (U), (V), ( ) and e portion of t {X) re i!tancefl' 
ellowi.D the 8\lpen1 "'O.ry ( DC) rele..y in t e cU.st.rj ct to OJlerate ov r 
condition which simulattie ?50 ohc loop. The in al of time between the 

l se ot the (DC) r 1 y i tbo di~rict in position 13 ot' the (Rll 
s iteb end tbo reoperation in position li 1~ suob that the di riet oix­
cuit le not r leased 8 due to tha slow r lease of the (D) relayo The (I) 
rele.y locks and ope l!lt e the (RO) relayo The (RO) relay ope t d locks 
and o:perat.ea the (SO) relayo '/hon tb "IV" contact or the interrupte 
m.a.k:ea, it adl'ances tb.e te~ ewt tcb to pon 1 t ion 15 0 Thie oper t ion is 
a eoti ve only if the ( 9t'1 or ( D) relay 1 n u1.st l' • et bad not r lee ed 
t sely causing the dl«l.ric.t to run and relea 1ng tbe (0) r l Yo ,'lbon 

L" wirillg is u ed ~a (SL) relay will be required to bold over the 
al&ev busy g mi; &Yen wb.en (FCH) key 18 op rated., Tha ( 0) rely 
oper ted • a d.l'fmo s t b.e ( Rl) switch to posit ion 16 b \,1th t ha e. wit ch in 
poeitioa 1G, ground on oe.m (n) advtinoes th s~itch. to poaition 170 
;,'he.n "AU"• "AY,r1 end "1" 131 ng and app.e.ra tus is us&d t e {MR7) or (MRS) 

t rel ase bef'cire the (Rll switob wUl advance to po o 17. S e p r., 
22a The tip and ring h opened a the swit.cb advances trom position 15• 
releasing the (00) rele.:1 1D th district alla ing tbo district to ad­
vance to tbe mess ge regi ter or cote oolleot position or retu.rn to 
norn::&lo 

Whan FIG AF 1~ uaed, a soak in the non-operate di~ectioD le applied 
to the dieti•iot ,(cs) relay, until the (Sh.'3) re_lay operat$S ia poeition 
l.2p in th,a same mam:ier e. described tor "Repeat Coil Out' test. Relay 
{ BB2) and ( BB3.) operete, e.s be re tot or described and when relay ( SK:3) 
operatee an opere.te test h applied. to the di t let (CS) rel&Y a 
tollows : Bat tEil'Y through 1na i ■tances (1 ) and ( £) cont at of r eley ( 1'.':Sl ) 
normal• reaistaneo {al, contact of relay (B~) normel. contact or (BE3) 
and ( SK3) ope te I ring conduct 01:, di tl'i ..lt (CS) relay P tip oondu tor, 
(J3} oem to ground on l ad 2.Co 

In positio 12 relay (BBS) 1 operated tr ground on contact ot 
rslay {AD)o Relay (BBG) op r.tlne conn eta e net ork oonslating of 
cond.ens r (/JS) and resi9tanoe, (L) and (P) acres tbe T and R conduc­
tors through contacts of relays (A) FIG AO and (BBG) operatedo Relay 
(BBS) oueretin locks to ground on cam {Fl)o ";itb r lay (BB6) ·normal 
t.h t e net ~,or;r h ho rt i rcui t ed o Ri3le y ( A.~) i r u ed to 1•emove th s net­
work !:rom the tip and ing conductor dur1n tl'rulsmiesion testingo The 
ci1ou1t from thi point on wtll funetton tne same as heretofore de­
scribed exc pt that in position 14 ,ot switch (Rl) rele.y (0) 1 operated 
through. coat ct ot relay t CSl) nori:r.&l., 

__ J 
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25,. Th (CS) relay in both tho tHt and district oircuit are operated,. 
The (CS) di trtct rola.y operated ca\lses the district to set tor a cha.rg 
callo The ( p) • (SKl) and (S~) rele.ys operate also (SK3) with Fig .. F 
under 1JOntrol of the "F" and "B" contacts or the hrterl'Uptor and a:d-
V!!.110 e the (Rl} awtt h to pOsit1on 13. The {A) cam advance it to po 1-
tion 14. As tb.e (Rl) switch enters poeitton 13 ground on cam (n) 
opere.t&s the (REL) relsy which attU"S operated until the (Rl) a it-ah 
leeTes position 14,. 'then 11.AX", "AU" and "L,. wiring and apparatu 111 
ussd the operation or {REL) relay is delaJ"Od until ~he raleaee ot ( 7) 
or (MRS) relay.. see paragnpb 21,. 'lb.a operation af' the (REL) relay 
opens the operate circuit of tbe (DC) rele.y. Thie operat eirau.it ot 
the (DC) reley re:ir..alns open tor one p06ition of the (Rl) s itcb to test 
that the (D) relay will hold for this period ot time., Wb.eD tha tRl) 
nitcb goes into position 14 the test operate circuit ot the {DC) relay 
1• realosed through the IIL!llce. aontact or the (REL) relay and (01) cmn.. 
The teat operate oireutt at the (DC) relay remains cloaed in Poeitlon 14 
ror a period of t 111.e to cheek that the (DC) relay reo_ps:re:tad. and. hold. 
the district tran releasing. Witb the (CS) relay in tb te t circ~it 
operated, .nd the (RZ} s•itc.b. in position 3 11 the (0) relay operates, 
ground through (Fl) OWD position 14, make oonte~t of (REL) relsy (R3) 
oamp niake conte.ct of' (CS) relay (P3) C8lD. e.ud w1Dr!1Ilg or (0) rela:,.. Tb.a 
ope rat ion or the ( O) re lay operates the ( I) relay u:ade r 00:at rol of' "]'!' 
contact ot "III" 1.ntarrupter; w1 th the ( I} relay operated, th (RO) 
ralsy will operate undar control or ,.B" contact or "IV" interrupter 
with (FCH} k:ey normal or under control or {W) and (Z) relay.a operated, 
the CSO) relay will operat.e under con.trol o.r "F" eontaet. ot "III" ill­
ter:rupter al.ao the (SL) relay vrill operate rrom the sleeve make busy 
groand ot dietriat, tba {SL) relay is held operated from diatrict sleeve 
make buey grou.nd until th& "B" contact of interrupter "!VR makes wb.iob 
advances t.hs (Rl) ntteh to pcait1on 15 1 prov.iding tb.11 FR3) and (SL} 
relay are still oper ted., /hen the (Rl) switeh goes ii;tto positlou 15 a 
soak eurre.nt 1B applied to the (DC) relay prior to 1t8 releaee current. 
When the (Rl) nit.ob reaches P0-itio11 .1.5 tbe (SK)p lSKl) and (SK2) re­
lays operate Ulld.er control of #l4CC 1,nterrupt~ The soak ou.rrent is 
applied when the switch reaches position 15 and u replece4 by a r lees 
current oirouit w.b.9n the ($Kl) relay operetes 11 this r lease current a{r­
cuit r ins closed WJ.ti the (Rl) i!fWitoh. dvano&a out ot position 17 
atter • g regi t, r or coin current ba be n appliedo Th opention 
ot the ( SK2) rela, dTl!I.D oea the (Rl l aw1 ch t-0 po it ton 16 wbe 'le 

dvanced to pol!iti 11 17 by ground from cam (Il), eee p ragraph 24,. 

Change to read: 

280 1ESSAGE REGISTER ONE-PARTY QI.ASS 

be (lm-1) rele:y op rates and locks in position 5 ot the ( l) 

I 
L 
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----
s tohn hen the (LF) s l~ctor rest on tem1 l 1. he ( 1) r ley 
ope t&d adT ces tbe (R-3) Ritch to poeition 2. The c rcui func­
tions as d crtbed in para.graph 11 to 22 ,c iv~ advancing the (R-1) 
switch tc position 16 hen "K" wiring tau d or to 17 if"" wiring 
1 used in he 2nd r T'olut to o Whsn "AU"• "AW" and "L irl ls used 
the (MR?) relay 1e s unt din po~i ion 16 wht h closes ireui to 
Te.Does itcn to 17. At this time the di.trict bad advanced to tb 
register po~ition and connects battery to the "MZ" leed (tho oall 
haTtng been cherge ) Ylhich opera:te tha (R) 1· lay. Thiff b tt ry le 
connected through three (le.AN) re i tanoee in panu.lel in t e di rict; 
1f one or two of these resistances are open tbe (R) r lay will ot 
op rat ; if these resistances are ahort-eircu1ted the (BX) relay oper­
ate as well as the (R) rolay. When ig. C is used the (R) relay 
operated operates the (VID-1) r lay, and in turn op rate tha (;;D) re 8.Yo ,. 
Tb. ( ,'D) relay op erst d looks and the ( '.'ID-l ) relay relef.lS9 oon a 
the district advance disconnecting battery rrom the "MZ" ~ a o 7hen 
"L" and "AD" wi lng are used the r oval or me sage reg1 ter au Te t 
operat s {':DB) rel y iob advances the s quenoe switch out of positi n 
17 after the district re ohes normal. /hen "L" and "AE" wiring are 
u edp the (VJD2) operate tbe ( 1D3) relay, which adTancee the a itch., 
The break contact or tba ( 'ID3) is us don coin 1 a. hen Fig. D 1 
u ed the (R) relay operated 0 ope atee tb ( 01) relay, and in turn 
operl!!lte the ( 'ID) relay th.rough contacts or (TMR) relay normal, (the 
('lllR) relay circuit was closed 1n position 7 th th~ operation or (AB) 
relay) the operation ot (\ml) relay ill op n the short irouit t't 
('D,1.R) conden.s rand (A) re i ta.nee, vmlch allo~a the ('IMR) reley to 
oporete lowly, the t required to operate the (~'R) relay tll mateh 
t&e ti •the~ sag regi&ter current should be ap lie. If the mes-
age register current is removed before the contact ot {TMR) relay b-e 
which r lessee ( ',"D) ralay the (FCHl) relay will opert\t , b oclting the 
oirc it 1D position 17. The (CCI) r lay will operat wht3n t ting coin 
di tricta, and the (TMR) relay will stay on it back contact al owing 
the circuit to function as described above except that the timing fea-
ture will not tu.notion. Th timing t ture function aa follows: Tho 
('Bra) relay 1& a d1tterent.1el ound relay e.nd both iuding ari:! closed 
1n position 7 ot test switch. w1 h the opentioD ot (AB) r le.Yt and :hen 
tha (WDl, relay opel'l!ltes ~ollowint, the (R) relay 0 the "S" iring is 
open and connected in s'lr es with (TMR) condenser and (AN) re.et tanee, 
this al.lo s the (TMR) relay to operate thru the "P' winding, tts opera­
tion being retarded by the (TMR) oonden er and (AN) re istance. !Then 
the {TMR) rel y operates the ( • D) r lay releases, this (Y:D) relay oper­
ated thru tb norm 1 c nt ct or the (TMR) elay hen the (WDl) relay 
operated and the ( D) relay look d th.ru the contact or (TMR) and it 
OYm con act to t e operating ground. '/hen the ( Dl) ::-elay raleases at 
the end or the sag r gietration o rrent, with the (WD) relay re-
l a ed be ( iD2 relay operates and lock 9 in t :rn operating th ( iD3} 
rela.;r hen ,,L" 1r1ne; and apparatus is u ed. It an ert impulse o 
message register current is recel ed. uring return to norm.al of di trtct 

- ----'-------
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tbe ( ,ml, rel will r op retea ith (':03} r lay operat d th r 
tio.n of ( ,Ol) rele.y operates (FGH.l) rele.y blor,;: in,g te t cir-c • in 

ition 17. hen "AA' end "AD" t1r1ng a e us d th~ ( 1) tch 1 
v ced to position 17 from groU11d tbru the (BX) relay normal tbro 
(,ID-l) r·lay nol'rlldl HDd ( ID) elay, op~rstedo ,hon" "and" n 

are sod tnis ground operates the (,Ir} relsy ·nicb adTnnc s the 
switch. Saould th (BX) relay operate, or eho~ld the {R) elay not 
opera e tbe (R-1) s itch will be held in p itton 17 a e troubl e ndi­
tion. When the (R-1) switch laves posit on 17, the (RO), {SO)i (0) 8 

{Hin.) and (I) relays relaasea Ths cir~uit tune ione in po i.don 18 ae 
t!eeo1 .. ll:>ed above.., 

Change to read: 

29 o MESSAGE REG ISTE:a 'I' 1lO-PARTY a:r..ASS 

etor 1"fl t­
~ s tbd 

Wben testing t·o-party mes~tl@e r gister district,, the ( 
op~"tes in po it!~ 5 of tbe (R-l} switch 1th th (U) sol 
tng on t inal la The (Wt-2} relay oper ted lol!ks and edv 
(R-3) switc!l t, poe ticu 2o ~ it.,'l the RCO) ka,· o.? l .m n t 
r lay operat s as the (H-l) dt~h starts on tt seco d rev l~ 
ope tes the C 3) relayo V!hen the ( CO) key i t 
or the flrn3} rel r 1 open. Th {MR-3) l yo 

( . -) 
1o , it 
circuit 

ci 
the 

'lh D 

cult fot' ope ting the { ' , ) relay inst ad of . a .::, 1) re ., 
{. ) s Heh adnnces tllru posit.ion 18 OL tbe second. r vollltt no 

the ( RCO) "Y ie 111..1 nnal the {!ffi-4} r lay I operated, ad ncee ta ( 1) ' 
switch to po ition 1 9 ln turn oper ting t ~ ( R-5) relay. } 
and ( 5) relsys oper tea lock to c1:1C1 ( -3) 1tb "E" fi~ing &o am 
CL3) w1 th "L" wir1., • Otb.erwi e tbe cil"iuJ.t runatloos as deseribod in 
pe.rasraphs 11 to 22 1nolu 1 ve and 250 ··1ben 19L" i 1.!18 1 • ed 

operation or (MR4) r 1 y opar tee tMR6) 1n loca circu~to The 
tion or (llR6) rel~y c46llges the unt rel asing cll'C\lit roo ( 
(MR8) relay all ing be (MR7) relay to r main ope te to det 
te.lse obarge o 

Cb.angt3 to r ed : 

430 F.Al,'.;)""E CRARGE TESI'S; IaSSAGE REOI3TJm ONE-"Ai-~Y - .FI • A 

to 

The i•trict o rcui~ is tat d for a no a by p. ting 
the (Fm} keyo The circuit tun~ 1~ns the s a! ds 1 d ro~ cllarg 
c ls with tha follo, i g excepti~u o ihen the (R- } t tc ter po-

itioo 14 or tb see dd rev~l~tion tb8 (0) r lay op ates in 
op ratillg the (B8) end {B 1) re y thr gn th (FCH) key d. 
Th, (BB-l) rel~ ~er t d bolds u~ (rt-1) ewit~b in 1t1on 14 lo r 
ths.n tor a c.i:a.a ged c 11 wid _ coat ot the ( ;) end (Z) r l • o a.:. 
"AX" 9 AV" & "L" wiring 1 \1 aid the ,hunting circ111t fo the (MIi') r 
(MR?) el y 1.!! helA cl do The (0) r&l y oper-t d ope tea tll (I) 
relayo Tha (I) re Y, ope t d1 operates th ( ) r l y under oontrol 
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of th "A" int _rupter. en th 1nt rrupte contacts break, the CZ) 
r&lay oper~tea 0 The next clQeure ot tba int rrupter Teleases the ( ) 
relay in tu...,i aper ing th {RO) relay. Whan th<!! interNpt.er ~ont eta 
bTeak the {Zl r lay releaae o The next closure and break ot the ioter­
ru.pter oper tea the ( •I) and (Z) relay5o Tb.a (SO) relay now opetttea 
under control of the (B) i11t~rruptdr. With the (I), (RO) an'i (AO) ra­
ll'lys o-pera.t~d the (SL) relay whdn "K" wirlng is u:1ed the , . 1) &1dtcb 
1 a vanced to poa1tion 15, when 1uterru;:Jte oon acts are close o Tile 
{SO) rala.y operated advances the switch to poe:itir,n 16 and when "..uJ"11 

"AY:" & "L" wiring is used ground c.a aam (Y-1) advances it to po 1t1.:,a 
17. O.U-ing the tinie the (R-1) s i>;~b. is held in position 14 11 (Figo )p 
the- (BB) r lay operated" opera.tea the (DH) relay, holds the ( CS) relay 
operated and con.neote batt ry through 1000 ohms restetimoe to (R-3) 
lead,, The (DR) relay oper ted transfers the ( T-3) lee. fr.>m direet 
ground to 111terNpter ground thua tHt.i.Jlg the {CS) relay 1D the die­
trict. The {CS) !"'elay in the distri t iollaas the pulees of th tn-
t rrupt r (it it is p.rope.rly adj.i111ted) e.nd the time interval is 11ot 

1111tt1o1ent to oilt1rge the eall., The ( DR) relay• operated, also ti an. -
tars th (MZ) l ad froin the (R) relay to the (MX) relayo \7hen tbe 
(R-1) switch 111aves position 15 the ~rrt and "R" le~ds are opened re­
leasing th 1st ict eil'ouit., !hen tbe district oircult ret 1uns t{., 

no:miu gro.uld ie rem-"" d t ::,r.: the "DB" l ,id raleasio.g tha (DR) rol JD 
The (DR) relay rele e, adT8n ea the (R-1) witcu to po iti~n 18. 
The (O} relay releases as the ewiteh adYanoea tl"OlJl podtion. 17 11 1.n 
tum releasing the { B), (BD-1), d (Z) and {W) relay• if opsrateio 
Should t • (CS) relay 1n th.e d.1str1ct r 11 to rel aa 9 tbe cs.11 w1 1 be 
charged and oonseq~ently the di•t 1et will stop in thB message ragi te~ 
P°'ition and register t ca. 1 o UnJi,r auch condition& the (MX) rele.y 
operates in 1'0Sit1on 17 ov r th ( ) leada Th (Lt'C) r lsy 9 op rated, 
Oi'e tee the (FC11) relay.. ·,ill n b ttery is remoT d from tbe (MZ) 1 ad 
du" to tht';II d1st.r1 t ad noing the Oil) rel y, relee. es allowing the 
(FCH-1) relay o pe t and l ok in seriea • h the (FCS.) r l Yo The 
(FCH) ralaya oper&ted, open the eirou1t fo advan1.3ing tho (R-1) itch 
from p0aition l? • lig t th (FCH) lam d op rat th (TR) and (DD-1) 
r l yso The (D&-1) rela.1 r eui:ts tbe (FR), and (DR) rele.y ·~ The (TR) 
openn. the "T~, "R" anJ ""lees releasing the Lasoclated lin,. The 
t _st, ewi tcb. rmnai n.s in .POSit ? aa a trou l~ condit loa. .. 

·,'heu1 figuN F 1 used, a c d oirou t 1·alea e taet te d , to 
campen ate tor the ff ct ot th oud~nser in multiple and repeat coll 
in etriee with the ( :;s} r-1 .Yo With the FCE key ope t.edp the, Rl 
s itch in position 14, and the cl s entch in the seoo.o.d t st po!litton, 
ralays (GS), (O)~ (BB), (BBl) and {DR} operate following the tip and 
ring closure thro~gb the istrict (CS) r~layo Rel~ys (BB2) aod (BB3) 
oper te checking the co tin ity o~ the operate teat path and wb.en in­
t~rru?ter III cloe a, relay (I) op ratea, closillg the busy b ok (J) 
interrupter patb which hort oireuits the release path giving an 
operate eJrroot to tm circuit ( ) relay .. The test continues as pre-



{ l. ) 
Iesa 
Appendix 
Dec be r , 1940 

-rtoa ly e cribed registering a false charge if the ( CS} relay doe not 
r lea during tho interru ter open riod. 

When Fi • AF is ed a reverse eoalc is epp for be o eret 
current, Ulltil reley (SK3) ope tee and be fl~ circuit 1 posit!• 
soak and r le eo Rely (B82) d {BB:3) in the u u l 
tb reYerse oak t el y (B.83) and (S'~) o_ ti olo tb 
a.e path to the die~ 1 t (CS) relay until r lay (DB} operat s 1 po 
140 R l y { B ope:rttting clo e b ttery tbru 1 p (PS}9 1 1118 or 
·d • , interrupter (J), contacts of (BB) and (BB3) nd (SK3) r laya op :r­
ated, ri ooDdu tor, di trt "t ( ) r l y P tip co d otor, (SJS:3) r lay 
contact, (13) cwn to gro • Relay (B.84) operating, oaua~e r~l y (BBS). 
to op rate which locks to groWld on cam (.1). Upon the open r1od of 
interntpter (1) 1 the release current is applied to the district ( ) 
relay.. Th.ls soak relea. e e1UTent is appl1 d. in the seme !ll6.nner a he 
to!ore described. In po-ition 11 ot swi~eh (Rl), the th tor d 1 
the ( 1) s itch tram position 17 1s the a:ne except that tb 1 
c rrtedtb.N a malt contact or relay (BB.5)o 

Change to read: 

o P'ALSE GRCXJND T.VO-PARTY 

During the third revolution it the (FCH) key operated 8 te t 1 
made to dete ne betber the to-party diatri~ta reoogniee a flee 
ground otl the tip side and prevent. the district cha~ 1 a c ll on 1th r 
regt ter. Th te itch arri a in position ll and th (Pl') rely ii 
connected to the ti whioA o u3es the district selector to tun:tion a 2nd 
party ohargeo Te oistrict is held for~ s~ fici n title to e up 
chllrge condition and hen the t st witch arrives in po31t1on 1?8 the 
d11triot circuit under test will b 1D position 16 and th (Pl') rdl.ay is 
again op rated. ov r th tip hich should cu tbe (T) elay in th 1 -
tr1ct circuit to operate end bloc tbe di trtct. The test and di trict 
circuits are h$ld witil the (FG) end ( G--1) relays ope ·o The (IN) 
relay operates in po 1tion 14 ot the third revol tion ot he(. 1) swttoh 
under control of the (0) relay. These elay are held operat d u.ntil th 
switch leave position l?. lhen t e (?r) relay operates in po ition 17, 
th (FG) and { G-1) relays operated Ullder control of th "C" interrupt • 
The {FO-) r l y lock under co:itrol of the ( INT) rs ... ay and the (P'G-1) 
r~lay lock~ to en (H-1}. The (FCri) ~-sY, operated, open the "T" lead 
to the (FT) relay, lea~ing it and the (T) nd (I) releys in the district, 
all<l s.h::>rt circuits the (INT) relay, releasing ito Th party t st switch 
lu the district now ad ncH en1 sends 011t regi t r currant oYer th 
"»-2" l d 9 ope ting the (R) rel y and movt~ the test am.ten in the 
regular annero When the (Il\"I') r lQy is operated, it connect the } 

lay to the "M--2" lead and ala~ clo es a cirauit tr th (MX) armatur 
to the ( CH) relay. Should th dlstr1o not rocognize he fals gro.md 
and regi ter a call ov r the -:2 lea, the (MX) relay per tes. The 

-..L 



.. 

• 4 

t he l CH) relay 
acrib 4 aboy tb ca e t t e di tric 
oog:c.12 be talse ground on tip sid or 
and rails to s t th.o di ~ba r tb 

, the N son did oat 1t to eat, t 
18 s out ov r tb "MZ" 1 do 1th " 1 
ope the (MR5} r lay, no rel y 1 ope ted b 
•topped in ~1 ion 170 ·1th AU", "A or" 

d 
r&-

cn 11 1 

or 

1D " l d 1 CODL oted to t e (MXl) Yo: Tho o e n ot ~ 
t. ( relay operates the (FCHl) relay blocking the te .. t ci }Uit in 
p08o l'1o 

CHK'Do :r.D.Jo 
•r •, 1940 

. j 
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Thia appendix wee prepared troa Issue 40 ot Drawing EB-2395150 

lllmiOD OJ' OPERATION 
Panel S,-atem • Auto■atio Teat ot - Subscriber's District Selectors - Line 
J'incler Type 

l'lo on page 19 obange aentenoe "The (IIR-'1) and (MR-8) relays will loot 
UDtll test switch leaTee position 17", to read "The (IIR-'1) and (MR-8) 
relaJa will look until teat awitob laane position 17 or until one or 
the other la released due to a shunt"o 

190 At beginning ot last sentence add "When uaed in ottices where special 
district selector per SD-21755-01 is used, the (MR-7) or (MR-8} relay re­
leases in position 13 to 1,, tor all other caaea"o 

210 At the end at paragraph, add tollowing sentence, "When used 111 
offices •u~• epeoial district selector per S0--21'155-01 la used, the 
(Im-?) or (E-8) relay 1a released due to a shunt circuit, aee para­
graph 19"o 

220 On page 22 atter ntence "The (SIC), (Sil.) and (REL l) relays re-
leaee ea the switch advanoea to position 16", add the tollowl11g "and 
when "AD" 1 "AW" and "L" wirl.Dg and apparatus 111 used the (MR-'1) or (MR-8) 
relay la shUDted to ooaplete the oiroult tor oTing the (Rl) switch ou.t 
or 16"o 

2,0 Af'ter sentence ending "and (S) resi■tanoea giTing a release condi-
tion to the (DC) relay" 9 add the tollowins sentence "When "AX" 9 "AD" and 
"L" wiring and apperatua 1a used 9 the operation ot (REL) rela7 ls dela7ed 
until th releaae ot (IIR-'1) or (MR-8) rela7~ aee paragraph 2l"o Atter 
sentence "With the nitch ln poaltion 16, ground on cam (Y-l) adTanoea 
the switch ta position 17", add sentence, "When "AD"', "AP and "L" wiring 
and apparatus la uaed the (Jm-9) or (YR-8) mu.at release betore the (Rl) 
awitoh will adT~o• to position 17, see paragraph 22"o 

250 In th1rd paragraph, atter sentence D41ng "until the (Rl) nitch 
leaves position 1,", add sentence "When "AX", "AU" and "L" wiring and 
apparatus la used the operation ot (REL) relay la delayed until the re­
lease at (lm-7) or (IIR-8) relay see paragraph 2l"o At end ot paragraph, 
after"• - - - - troa oam (n)" add "aee paragraph U"o 

280 Change til'at part ot sentence "When "L" wiring 1a used the (MR-7) 
relay la shunted etc", to read "When "AU", "AW" an4 "L" wiring ia u ed 
the (MR-'1) relaJ la shunted eto"o 

__, 

( 

- --
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'3o Atter sentence ending " - - - - - charged call under oontrol ot the 
(W) aJld (Z) releya" • add sentence •_Jb•n "AX" •1.'f" and "L" wiring la 
used the shunting circuit to» the (lm-e) or (MR-7) relay la held cloaed"o 
Change sentence reading "The (SO) relay operated adTancea the switch to 
position 16 am ground on cm (Y-1) advances it to position l?•" to read 
"The (SO) relay operated advencea the switch to posit101116 and when "AD"t 
"Ar and "L" wiring 1e uaed ground on cam (Y•l) advencea it to position 
l'lo" 

"a Cb.a.age next to last sentence, which reads "With "L" wiring the "IAZ" 
lead la connected to tbe (IIJ.l-1) relay .. , to read "With "AU"'r "Al" or "Ar' 
and "AV- an4 "L" wiring tba "IIZ" lead 1 ■ connected to the IIX-1) reley"a 

EHGo 
GoRdo 
AR 

APP9Do 
CoAollELSHEDmR 
Col'Jlo 
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Panel Syatem- Autoaatio .Test ot SUbaoriber•a Diatrtc, Seleotora - Line finder 
~ 

200 

3ol' A4d, "(R verse soak not made •han toll diversion ottioes are 
teated)"o 

3o39 Change, "(CDH) lamp" to read "(DCB) lamp", 

3o~ Add, "(Repeat coil irl• test oni, when arranged to test toll 
dinraion ottioes"o 

Ad4 paragraphs 3.51 811d 6055 which read:• 

3e51 Provision la lll8de to test diatriota in toll diversion and non--
toll diversion ottioeao 

5o&5 The (TD) lm7 la uaed to provide tor operate soak teat, 8Ad to 
e.dvuoe diatrict out or "awaitiq operator's positim" when non­
toll diversion e.nd toll diTeraion ottioea are teated b7 one teat 
cirouito 

Change paragraphs 20 am 21 to read i­

TRST J'OR LINE OLOSORI 

With the (,Rl) nitob in position 11, the sender makes district 
bruah a.n4 group aeleationeo The tir■t two al•••• terainala in the 
aeleoted group are grounded, by th• operation ot the (GS) relay whioh 
operates 1n post t lon 11, so that the third ter • 1na1 in the group 11 
seleotedo (WUb "E" w1r1DC the sender l■ hel4 by the 100 ohll reaiat­
an.cea OOJI.MOted to the "A" and "B" lead■) 0 Wlth •r •1r1a.g the opera­
tion ot the (GS) relay opens the oirouit to the "A" and "B" leada and 
clrou.U la oloee4 tbrough the (01) oam. e.nd. realatan.oea (X) end (Y) to 
hold the undar 1JI order to place an operate test Oil the (DC) rel117 
when the sender 11 releaaedo The diatriot bimk teraiDe.l 1a connected 
to cau (Rl) • ( Ql) aDd (Pl). When the tumlaantal clrouU la cloaed 
tor tru.llk teat the (TC) relay operateao The (TO) relaJ operated~ oper­
ate the (TC-2) relay whloh locks ln series with the (To-1) rela7. 
When the sender ad:'t'ancea to make talking •Iectlon the (TC) relq re­
leas allowing the ,'l'Ol) rel57 to_ operate ill series with the (TC2) 
relay. nan J1go E 11!1 uaed and o1rcuit la arranged to test non-toll 
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diTeralon ott1cea 9 the (Tel) relay operated ground• the "S" lead uk­
bg the tnmlc terainal bu91• and clo•• the adTanolng oircult of (Rl) 
nltch eo that the next operation of the (TC) relay will adTanc• the 
(Rl) switch to position 120 When Fig.Xis used and circuit la ar­
r~d to test toll 4iTera1on ottioea, th operation ot the (TCl) re-
1.ey, aloaea tha adTancing oiroult ot (Rl) awitoh so that the ne:n 

·operation ot the (TC) rela7 will adTance the (Rl) switch to po■ition 
l.20 Whe11 tallcin& selection la 0011pleted and trunk closure is mad• 
tbe (TC) relay reop.,ateao With the (TC) and ( l) relays reoperate4, 
the (Rl) •itch a4Tanoea to poaUlon 12. Wh n 71go I' la uHd and oii­
oult la arrangM to teat non-toll 41-ntraion otticea 1 the (Tel) relay 
oparat•cl oloNa the adTaneing olrouU ot (Rl) switch ao tbat the next 
operation ot the (TC) relay will adTance the (Rl) switch to position 
120 

When P'igo ., la uHd and olroult 1 ■ arranged to test toll dinralon 
ottloe■, with the (TCl) relay operated, the (Rl) nitch 11 adTanced. to 
poaltla 12, wUhout a itlng tor a aeoOJld oloaur• ot th• (TC) relay 
b7 operating the (813) rela7 •hioh in tvn adT8lloes the nttoh, and 
oonneo,■ th• nuaber S· and • bruahes ot the (Pl) cam together and to 
graan to hold ground on the aleeTe ot th• diatrlot ■eleotoro When 
t!W nltoh aclTaDNa trca po 1t1 n 11, the gJDm.4 to the aleeTe lead 
ot t.ba teat U.11• ie transte:rred trOII the make contact ot the (Tel) 
relay to th bNak contact ot the (RO) relay• aD4 the (TC). (TOl)-, 
(TC2) and (OS) relays releaaeo 

When r1gure r 1a uaed and o lroui t 1a arrupd to test non-toll 
d1Ters1on ottice gr und la not ccmneote4 to the trunk alNTe until 
the d1atr1ot 1• adTanoed tr011 the aw 1t operator poaition 1n a "repeat 
ooU out• te■to The grOUDd trom the operation ot the ('l'Cl) relay ill 
Bl po■ltlon 111• 41■oonnecte4 Blld in Rl position 12 the operatl n of 
the (PSX) relq to close th• tl'\IDlc la dela7ed until the (SK), (SlO.), 

(SD) relay• haft op1ratedo Th• operation ot th• (813) relq a n­
uota grOWld. to the ale•T• and also opeatea rela7 (PSE:)o It the talk 
seleotln oaa closures 1D the d1atr1et are detect1Te the abaenoe ot 
alHT• ground. groa the teattna circuit will result 1n wrong tali selec­
t1on4 

210 TXST 07 DISTRIC'l' m "COT TBRU" POSITION K WIRING 

With tu nitoh l.n poaU1 n 12, when the "B" oontact of the inur­
rupMr oloaea, tbe (SI) relay oparat•• an4 lookao lhen the "P" oon­
taot ot the interrupter maua, th• (SD.) relay operatea and lock■o On 
the u.xt man ot th• "B" oonte.ct, the (SX2) relay op,ratea and (Rl) 
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nitoh adTano•• to position 13, the (A) oaa oarrying it to position 1,. 
The (SK) relays release as the (Rl) switch leaTea position 120 When. 
ligo X or P 1 uaed aDd oiroult is arre.Dged to teat nortoll di••ralon 
ottlo••• and wUh llgo E the PSE relay 019 rates bmaediately when no 
Naches poso 12 but when J'igo 1 ls used th (PSK) relay a its the opera­
tion ot (S.13) r•la7o (PSX) rela7 operates trom ground on oaa (lll) and 
battery on the (SR2) relay, (11go B) when. Yigo 7 11 uae4 it alao goes 
through contacts ot (SX3) relayo The (PSI'.) rela7 1 operated, oonn~ta 
battery and ground through the (SK) resistance to the tip and ring sides 
ot the te■t line to operate the (CS) rela7 1n the district circuit. The 
polarized ( CS) relay 1n the d1atr1ot oirouit operates and advances the 
di•trict to the "Tallcillg to Operatorff position~ when the oitoh leans 
poaiUon 12, the (PSK) relay, releases. (Where circuit is arranged to 
teat toll dlveraioD. ottioe aDd Pig. E or 7 ls proTided. the oircuU to 
one side ot the willding ot the (PSK) rel.e.7 is opened to prH·en:t oloal.Dg 
batte1"7 and groUDd tbrough tbe resistance to the (CS) relay In the dir 
triot to oheok that the district ach'anoea to "Talking to Operator" poai­
tion)o Where both no.n-toll d1Tera1on and toll diTeraion otticea are 
teated with on test ckto (TD) DJ la used and the oirouit la arranged 
tar toll dhers1ono #hen the ( TD) key la operated the (PSK) relay i• 
operate4 in poso 12 and the cirou1t tunct1ona 11!uu1e aa tor non-toll 41Ter­
a1ono In poa1t1on 1•, the (OS) relay iJl the teat c1rouU operatea 1 
through the (PSI) and (BB) relay• normal, OTer the ring side ot the dis­
tr1c\ selector o1rou1t through the master nitohes and (TR) relay, with 
the (Rl) switch la pose 1, the (SR) relay la oparat•dp the (SR) r lay 
pNpar e the operatill& circuit tor the (SR2) an4 (SR3J relay, when the 
(Rl) •1toh reaches po•• 181 with "E" wiring and apparatus, cama (Kl) 
BD4 (01), oontaota ot the (RXL) relay, (Y) resi■tance (20 obas), cams 
(n) aD4 (D) to groundo With "K" wiring and apparatus cam. (Ol)t oor 
tacta ot (sn) 8.lld (RBL) relay• (Y) reaiatanoe (100 oblu) oama (n) and 
(D) to grOWMlo The (CS) relay operated, operates the (I) ralayf oyer 
the tip aide ot the llna, tbru the interrupter contactao The (IJ relay 
looks tbrough ii• aala oontaot and operates tba (RO) relay, when the 
"IV" oontaota ot the interrupter makeo When "K" wiring la used and test 
11.ne 1• on the diatriot trame the (SL) rela7 1• eoimeoted to the sleeT• 
in ple.o• ot ground amt J1U1t oparate tram. ground tbrougb the back oontact 
of (L) relay in diatriet betore district sequence nitoh adTanoea out ot 
position 16 0 The operation ot (RO) relay opens the •lHTe otrouit through 
oem (P) all.owlng the district to adTaD.oe trom its "Tal.k1118 to Operator• 
position which releases the (CS) relay 1n the test o1rcu1to The (CS) re­
lay released• releases th (I) rela70 The (RO) rel117 operated and the 
(I) relq released ad'Y8Jloes the (Rl) nttch to position 1150 It the dir 
trict oiroult ha• tailed to adTa.nc• to the "Talking to Operator" poa1t1on, 

I 
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the (CS), (I) and (RO) relay• tail to operate and blook the (Rl) nitch 
in position 14. 

2'o To the sentenoe endlng on line 13 add the tollowiug:- "except that 
when ligo J b used and oirouit ls arruged tor toll dh·erslon the (Rl) 
nitoh awaits the second. operation or the (TC) relay, after tall:1.Jlg se­
lection betore lllOTing out~ position ll"o 

DGo 
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D'1'JIOD ~ Lir--.RTI(B 
Panel Syet• - AutoJlatio Teat ot .. SUbacri"r'• Di■triot·Seleotor■ .. Lla• 

".rindv Type 

800 0A l1Jae 8 dhn&• • (Dl) ca• to ( •01) cu.• o Add tu toll.end.lie ,o 
'• paragraplu• -...:a toll 41Yera1oa i■ un4 8ll4 t1gun■ Y and T ---­
pr:oTiclN the(~~) reJtlY 1• operated tr011 the (TC 1) rela7 opellinc 
one ■14e ot the (PS) relq, oloHa a c1rcu1, tro■ gr OIi a 'be.ok 
o•taot ot tbe (BR) Nlq to SSSl>l IIOYiDg tile (Rl) ntto ·oa.t ot 11 
U4 ooaneo"ta the B1IIINr Sud -4 bruahea ot the Pl oa■ togetber 11114 
~o graud to old groma4 011 the aleen ~ ta cUauiot •l.Ntoro • , . 

llo 0a UH 1, a44 ilw rollewing Mntenoe:- "llbeN toll dinrai la 
11-4 u4 tlgve B or "I 1■ JIE'OT14e4 the oireuU to ou a14e ot t.lle wbt-
111& ot ti. (PS) ralq 1■ penad to preTe t oloaina t,ute17 all4 groa.n4 
thrll the realatuoe to t (CS) relay 1n. the 41■\rin to obeot that tu 
41.triot a4Tueee to •'l'al.king To Operator• ~s1'1m.• 

..: 
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!JETHOD O:&, OPE TIOtl 
Panel Syst~m - utomatic Tsst of - Subscriber's District Selectors - Line 
~~inde Type 

DEV.!il,OPM&NT 

1. PU 0$.E O • CIRC,1JIT 

1. 1 '!'his circuit is designed. to test all classes of send r 
s~lector t~pe district selectors 1~ a 'line finder office .. 
'fhen the (ST) key is operc.te,l on the test fro.me the testing 
circuit is associated with a district selector by means of.' 
sories of 200 type selectors, At this ti.me t,e· t,rnt cir-cuit 
eatablishes three connections; one to tie 1~di~ldual lAada 
of the district selector 11LF", "B" and ''L.d" one to t~ t~t•t 
line at the frazrie where thia selector 1s loct:1t~d; and one to 
the start circuit that is associated with t~e selector to be 
·test'3d 11.MZ", 11M211 , "l", "'I"• 'R" and ''S", If the diat ict 
sel_ector ie idle the test circuit first m kes it busJ, ~-hen 
the associated start circuit is cle~r the line finder elev tor 
is caused to hunt for the test line, 'Ibis H!le is loc,~t,d on 
the bottom terminal of the lowest bank on the frame, 

1.2 During the intet>v~l that t:i elevator is bet11een the normal 
position and the trlp~ing zone the start circuit is blocked to 
prevent an incoining call from intet'fering with the t~st call. 
As soon as the "K'' segment is passed or t:J. t~st lin is found 
the start circuit is cleardd. The distriot elevator 1~ caus~d 
to hunt for the tP,At 11ne on the district frl-l1ne or trunk lin 
to ofrice c~ sing office selector to hunt for the test li~e 
'.vhen test line is loc13ted on office fraine. 

) 

• l.3 ',':1th.the connections thus est.,,.bliihed tost conditions are 
imposed on, the v&.rious e laments or t·he ltne finder encl dis­
trict selector. Should the elements L8il to meet a t?.st im­
posed, the test circuit will block indicating by ~eans of lamp 
and audihle signals thet trouble has been encountP.red, Should 
the t":lst imposod fe.11 to uncov~ trouble, the line f ndet> dia­
trict elevators are permitt_d t~ r store to a normal position, 

1.4 The same district selector en line finder will be di r-ect-!ld 
to the t~st line ror each teat imposed, with th£ (RCO), RC!) 

, key normal to tests are made for all tnes of district se­
lector circuits except two-party, anrl three tests a.re made for 

1./ 
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two-perty ..i.rt. distdct selector circuits. Vvhen the tno 
or three t~sts are completed, testing circuit will be 
dir~cted to the next district circuit. :1th t~e (JCO) 
key operated the re eati~g coil out test only will be 
made on ell district select::irs. ·:11th ti.e ( rlCI) key oper­
ated the rapea.tio.g coil in test only will be ma.de. On 
tNo party district selectors 2 t~sts will be mbde. 

1.5 The t~stlng circuit by means of the 200 typ~ sel~ctors 

, 

will be directed to one district selector after another 
until all district selectors have been tested, after which 
e si 6nal will be given at the test rrLJ'le, indic~ting that 
a complete test hes been made on all units 1::i the office 
assoclated with this test circuit. 

1.6 As shown by Figures 3 and 4, this circuit has been 
deciigned so thA.t two district test circuits may be e,tployed 
in tbe one of!'ice and work to the s~me group 1::i the district 
or of~ice multiple. 1his is done by associatin 6 ~ch test 
circuit with the psrticul~r test li~e of the group. By 
meEns of a particulP.r circuit feetur~, any particular line 
finder f"nc! district selector m&.y be et·sociated wl th the test 
circuit. h repeat test feature is rrovljed so that as many 
tests can be m~,de on any one nni t ea is desired. 

2o /iOffi<ING LI ITS 

2 ,1 'Ihis circuit is desie;ned to aper•, tP. when the central 
office batt~ry volt~ge is between 24 and 2o for the 24 volt 
battery and 48.5 to 50 volts for the 48 volt batt~ry. 

3. PHHWIP.t-.L F\JNCTI0£"S 

3.01 'Ihis circuit will automatically te t all of the li::ie 
finder hnd district selector circuits i:l the office, there­
by insuring nor.:ne..l functloni .g under the worst circuit 
cdnditions in service. 

3.02 This circ11it will difll any one, two or three digit code 
(see wirine at cam G of (H-lJ switch) t11at has been pre­
determined by flexible connections at the dial pulse se­
quence switcl:l (R~). 

3.03 A test is made hr sender closure through trunk guard 
relay in sender.((TC) rel6y involved.) 

3.04 J.. te~t is made for closure t!l.roug!l_ CS) ri:lll'\Y in district. 
{ (TC) rel,;y i:wolved.) 

I 
r 
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3.05 A so~k circuit is applied to (CS) (nolarized) relay 8 

distrlct. (In pos .. 15 of test circuit under control of 
timi~~ relays (SK/, (SK-J) and (SK-2)o 

3.06 lUl 83 ohm soak circuit is applied to (CS) (polarized} 
relay in district in direction to operate the pol&~ized­
relay. l n pos. 12 under control of ( .:.>K} relay,) 

3.0? 'l'est of the cut-through posi tlon of the dist riet selactor, 
(Made i:i pos, 14 with (C.S} relay in test circuit over the 
Tip & Ring to growid. Timing relays (I) and (RO) involved)o 

3,08 Test for sleeve meka busy ground thru (L) relay back con-
tF.ct i!'l cut-through position, when tet:t linP. is on district 
fr»J"'le, • (Te~t circuit (SL) relay involved.} 

3,09 Te:::ts adVfiDCe of district out of cut-through ·'.positions. 

3.10 A plies release test of (DC) relay of district and check 
for (DC) relAY .rel~~se. (l<EL-1) relay operate~ to 48 volts 
in line circuit. 

3.11 Test for open circuit rele~se of (CS) (pol~rized) relay 
of district after soak. (' Sticky 11 (CS) relay will cause re­
volving District ~eq. Switch in which case the (FR-3) relay 
will hold and {SCS) lamp will light.) 

3.12 holds district busy during period of test for release of 
{C5) (9olarized) relay of district. (FR) and (FR-1) relays 
involved.) 

3.13 Tests for nortnl:ll of district after test. (By release of 
(FR-..~) relay,) 

3,14 ~kes oper~te test of (CS) relay in district aft~r reverse 
soak. ((CS) relay end r~sistences in test circuit used. Ti~­
ing relays (I), 0), (,O), and (SO) involved in pos. l4)o 

3.15 Y"8kea ope ate test of (DC) relay. 

3. 15 !\,;A.lees busy back test ( cs) release with condens9rs in cir-
cuit, and checks for no charge, with (FCHJ key operRted. ((BB}, 
(BBl), (lNT), (DR) 1 (MX), (FCH-1) relays and (FCH) lanp invt;>lved.) 

3.17 For two-pa ty circuits only, make a test to see that no 
charge is made while a groun,! is held on tip, with (FCH) key 
operEited, ((PTJ, (FC), (FC-1), (INTi, (i.DC} relRys involved.) 

3, 18 Check against evrly fclse reeistr1:.1tion. ( (M.H-?), ( m-a}, 
(~JC-1), (FCH-1) relays And (FCH) lRmp invo vudo) 
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3 .19 1'es·t for polarity of coin current. ( ( CN) and ( CR) 
relays in test circuit involved.) 

3.20 Test for potential of message register current, ((R) 
and (BX) relays invulved,) 

3.21 Test for registration on tip or ring party. ((R}, 
(ND) , ( WD-1) , and ( -~!J)--2) relays involved. } 

3.22 Tent for trunk make busy ground through ewjtch cam 
and for t~lk selection ground, 

3.23 The test circuit is arranged to select and test any 
line finder and District Selector by use of a particular 
circuit feeture. {(PC}, (ST), (STP) keys, Lial; (3S), 
(SS-1) end (PUL) relays involved.) 

3,24 The test circuit is arr~nged to indicate the position 
of the Master, Group, Connector and Class selectors by 
mei::ns of lamps which are lighted under control of the (LP.) 
lamp key. (The ~articular District to which the teEt cir­
cuit is connected is indicated by the use of a translating 
ch11rt.) 

3 .25 'l'he test circuit wi 11 indicate by lamps the class of 
test in progress. ((T-1), (T-2) or (T-3) lamps involved.) 

3. 26 '1·be test circuit is arranged to· distinguish between busy 
and idle selectors 6nd to wait for a selector to become idle, 
after which it will proceed with the test. ((DB) and (IDL) 
relays involved,) 

3.27 A pass busy key is provided to cause the testing circuit 
to pass district selectors at the time it is testing for busy. 
This pass busy key will cause circuit to advance hy the dis­
trict leeving a meter re~ord. (PB) key; (DB-1} relay and 
(BSY re~ister involved.) 

3.28 The test circuit will give an alarm when trouble is en-
countered. rill alarm will also be given after a suit~ble 
interval in the event that a ~elector remairs busy for too 
long an interv&l when the test circuit ie w&iting to seize . 
it. 'I'his will be v;i th tr.e pass busy key in a normal post tion. 

3.29 egisters are provided to record the various conditions 
thLt e test circuit has encountered and to dedicate the 
rerformance of the test ci1·cui t ((ST), (CT), (ESY} and 
( TEL) rr.eterB involved. ) 
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3.30 The te~t circuit m&y be returned to normal at any tirre. 
by the operf,tion of the (RN) key. 

3.31 The circuit provides a "control advance (CA)" feature 
which when used with repeat keys, perrnits restoring test 
switch to norn~l, or without repeat key opereted will allow 
circuit to edve.nce. This (CA) key will restore circuit at 
eny time. 

3.32 The test circuit has a remote control feat re to enable 
test man to repeat tests from the line finder and district 
frfmes (by using 32~ test set.) This feature is only 
operative with a (fil.P)" key operated. ('l'he ( HC relay in • 
test circuit is used with this feature. 

3,33 The test circuit gives a tone to notify sender monitor 
if sender is stuck during time test circuit is making use 
of it. 

3.34 The test circuit employs a synchronizing scheme for keep-
ing tte master swttches or the group switches in step. (The 
"A" arcs of A & B selectors are involved.) 

.3. 35 When the line finder unner test oversteps the test ter-
minal, an (OS) lamp will light to indicate this condition. 
((OS), lOS-1), (0S-2), (0S-3) and (OS-4) relays and (OS) 

' lamp involved.) , . 
3.36 When the line f1.nder Ullder test fails to pass the tripping 

zone in the time allowed, the (NLF) lamp• will light to indi­
cate t is condition. ( { ~tF}, (NLF-1), (NLF--2), (NLF-..~) and 
(NLF-4) relay~ and (NLF) lamp in.valved.) 

3.3? The test circuit is a~renged to block if the dial path 
circuit ovP.r "T" and "h" leads to sender 1 e open ( (PC) re lay 
does not operete ~nd holds test switch iD pos. ? with (ThL) 
lamp lj ghted.) 

~.38 The test circuit will detect a cross of the "Tip" and "Hunt" 
leads on any line finder circuit. (Teat switch blocks in pos. 
14 with (FR} lamp li~ted.) 

3.39 The test circuit will check that dtRtrict will charge on a 
charge call, detects faJse charge under all other conditions. 
( (R) , (1ID), ( D-1), (v','D-2}, &. {FCl:l) relays· and ( CDH) lamp 
involved.) 

' 
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3,40 1he test circuit will detect a reversal of "T" & "~" 
lead to sender. ((LC-lJ relay contacts involved.) 

3,41 Provides a check for brush contact of the district selector, 
the ( 8c} lamp indicates failure. (',ID} 1 (.B'l'), (ADV), (BC), 
(FRl) relays, MC selector involvedo 

3.4~ The test circuit will IIIRkB repeat tests on either of the 
three tests. ( (HEP-1) key aI!.c. (iLlP) relay - (REP-2) or 
(~gp_,_,) keys involved, 

3.43 The test circuit will make single test or multi tests 
depending on whether (tlCO} or {RCI) key is operated or 
whether both keys are normal. 

3.44 The closed circuit rele5se te~t is provided for the 
2061 lCS) relay (SK3 relay). 

j,4o The ground connected to the sleeve cam during talk 
selection is checked. 

3.46 The deley &nd advance of the district when e uipped for 
automatic releese is checked, 

3.47 Provide jacks for connecting a transmission measuring set. 

3. 48 A t1m1.ng test is made of the message register uulse. 

3.49 ;,Ill arrru1gement is provided for testing distr:ct c:i •<;•ti 1.,, 

arranged to function over ?50 ohms and 1500 ob.ms. 

3,50 J,n arrangement is provided for testi!lg distrtct selector 
circuita assoclMted wit~ two class of service in the sa~ 
subscri bei·s lina group. 

4. COl N' 'GTING CI.ncurrs 

4.1 District Selector end Line Finder Circuit - All classes 
or sender selector ty e district selec ors can be tested 
by the circuit. 

4.i Liatrict Selector Test Lin9 - This is t~e line to w~ich 
the dist~ict saleotor bei g test~d is di~ected by the test 
ci.cuit under contr0l of a service sender. 

4.3 Start Circuit - 'I'his circuit is couni-ictHd to t•ie test 
circuit so t:1e.t line finder P.hvutor can be di ected to 
the tP;st line without interferjng witi service. 

.l 
• 
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4.4 Line Fin:ier 'Iest Line - Tais is the lihe to wl-Jich the 

4.5 

line finder elevator is directed. The bottom terminals 
on the bottom b~nk of each line finder fr~roe 1s used for 
tP,sting purpos s. Both the terminals end the line and 
cut--0ff relay of this line in the {A) sub-t.-.roup are em­
ployed e.s shown on the stA.ndr..rd li::ie circ.uit, the proper 
hunting condition bei~g .pl~ced on the termi::ial of the 
rr~me only when a selector on that frAme is being direct~d 
to the test line. 

Sender - Any service sender as~ociated with a pb.rticu­
lar group of dist.cicts may be used the SW!le as in service 
to direct the district selector to t~e test li~e. 

DESCRirI'IUN UF 01'.l:.;RAT!ON 

o, APFJ:..RA'IUS J 1fu FlJ.-11,.;'lIOr 3 

5.1 SelP.ctors 6Ild Switches 

5,11 Connector St€!!Hr -vne of these stepping switches ~ 

is used for each 20 or less district selectors that are 
to be t~stP.d. This switch serves to connect the indi~i-
d1ml leeds ~LF), (B) and (LB) for controlU:i.g the 11:ie 
finder and district select0r, also -the particular. "Z'' 
lead which connects the start clrcult. 

b.12 Group Connector Stepper - Two 200 type selectors 
which are desiglli:lted (GA) and (GB), serve to associate 
th~ tert circutt with a connector st~pper, and to the 
start circuit of the frame being served by the district 
selectors reE. ched by the connec t-:>r stepper. A synchru­
ni zing arri:;ngement 1s empl•:>yed to keep tlwse steppers 
in step. 

5.13 Master Stepper - Two 200 type selectors designatP-d 
(!,:A) r.-nd (MB) serve the proper set 0f 5roup connectors. 
'lho mast~r stappars permit the use of 20 group connectorso 

5.14 Test Sequence Switch Bl41 - This se u.nce switch 
serves to control the 200 type selectora that connect 
the test circuit to the circuit to be tested. It makes 
the busy te~t and adv6nces the district selector leads 
of the unit being t~sted. lt makes one revolution for 
each test j~posed. 

5.15 Class Sequence Switch - This sequence switch controls 
the various tests 1 _posed for the various classes of 
calls that tests are made for on each district selector. 
'lhe testing of this switc 11 is controlled by relays oporsted 
from the first tr-,r:nim:11 ot the connector switches by means 
of a cross-connecting methodo 
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5.2 Lamps 

5.21 Progress I.amps - rrhe connect~r (N to 20) group (GlON) 
to (Gl ?ONj and master (MON) lAmns indicate the distr1ct 
selector to which the test circuit is attached. 

5.22 Busy Lamp (BLF) -~hen lit:;hted indic"tes th.at the 
district is usy. 

5.23 riusy Lamp (BY) - Indicates district selector is busy 
for :r:ore than time allowed. 

!:>,G4 No Line Finder (NLF) - This lBmp is a trouble lamp Ei.nd 

o.25 

5.26 

5.27 

5.28 

5.29 

indicates that the line finder selector will not pass the 
trippint,; zone. 

Trouble Lamp (TBL) - This lamp is part of the alarm 
circuit ana will light in series with ~iscellaneous alarm. 

Overstep Lamp (OS) - This lam~ indicates that the line 
finder has overstepped or that the sl~eve of the line 
finder is open. 

False ,eturn Lamp (FR) - This la'rlp •;•ien. lighted indicates 
the false return of district. 

Double Charge Lamp (DOH) - This 1s a trouble la:np which 
light·s when a double cha.rge is encountered. 

False Charge Lamo (FCH) - This is a tro~bte lap which 
lights under the following conditions: 

a - false charge is first test, switch blocks in 
pos. 15. 

b f,:,lse c·1rrge ts second te~t, efore regular 
charge s;,. blocks in l?. 

c - fe.lse charge in second test witi1 (FCH) key 
ope~~ted either before or during ra 6ul~r charge. 

~t; 
d fBlse cn&rge in third t,'st before ree;;ubr char e. 

e - In t~ird te~1 false charge in regular charge 
position of ring pty. 

f In third test with (F~'H) key operated false advance 
of district. 
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Stuck (CS) Relay (ciGSJ - 1h\s Jamp is a trouble lamp 
and indicates that the lCS) re1Jy of district heo failed 
to release. 

1st, 2nd & 3rd Test Lamps - These lamps are test indi­
cati_ng h,m:os end indicates the particular test in progress. 

li!nd of Cycle (~C) -This lamp indicates the last 
districts to be tested in one cyel~. 

Group Off Nocmal (GOU) - This is a •trouble lamp and 
lights when more than one, group switcn is orf norffil:l.l at 
the s1,me time, 

Class Lamps fuR, FL & CC - These lamps are Cl~ss Indi­
cating Lam~s and indicate the class of district under 
test. • 

Brush vontinuity Lamy indicates a failure of the 
fundamental to close. 

5.41 Start Key (ST) - The operation of this key starts the 
sutometic teEt which continues until all district selector 
circuits have been terted. The release of the st~rt key 
at any time wjll Pf>.Stor9 the test and class switches to 
norJT1Bl. ft'--

5.42 False CIJ.arge Kay (FGH) - Thf! operation of tliis key 
changes the operation of the second test so as to ir..dicate 
a felse charge dur·ng a busy back condition and ir: the 
third test to simulate. & block condition withs ground 
on tip of lir..e. 

b.43 tleturn to. Normal Key (rlN) - Tbe opereition of this key, 
causes the return to normal of the entire circuit, inclua .... 
int; cc,nne·ctor stepper1:1. 

o.44 Pass Busy Key \PB) - 'l'r~e operation of this key causes 
the connector to recognize a busy condition and pass on to 
the next district. 

5.45 Oont:rol ~dvance Key (6A) - Tl:is key is operat~d when 
the test ctrcuit fails to complete its cycle a.ue to a feiult 
ir. the circuit und,er test. 'l'he operation end release of the 
key ceuses the test switch to advance to ~osttion 18. The 
connector ste-i,per adVE,nces to the next di !":tric t. ,',hen the 
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{REP) key 1s opereted the connector sequence switch wiJ1 
not cause stepper to step to next district but wil 1 re­
peot the same teeto 

5.46 Ti;n.::i Ale.rm 'Key (TA) - The oper"tion of this key causes 
the release of the trouble or busy al~rni. As lont,; as the 
key rem~iils operated the. al~rm is out of service end the 
test circuit will block before makin enother test, except 
when the repeat key i~ operated. The oper~•ting of this 
key will not interfere with the particular circuit 
feeture. 

5.47 Repeat Keys (hl,Pl), (REP~) and (.REP:,) - 'rhe operation 
of any of these keys causes the te~t circuit to r~peat 
that test as long e.s the key remains operated. The opera­
tion of either repeat key in com !nation with the (GA) key 
will cause the test circuit to repeat the test in progress. 
'Ihe {PBi key must be released with above keys operated 
before (~A) key will fUllction. 

5,48 Particular· Circuit Key (PC} - The operation of this 
key arranges. the circuit in such a way as to dial master 
group and connector stepper switches to the particular 
district desired. 

5. 49 Step liey (STP) - ' his key is operated after dii,:,ling 
master stepper to some particular terminal in order to 
adVflnce the test sequence switch for group dieling' and the 
key is operated after group and connector dir:.ling to ad--· 
vence the test sequence switch the same as after mater 
dis.ling. t w111 be necessi•ry to diEil twice in order to 
reGch mor tan 10 termic&ls i~ group and connector selectors 
before ouerEiting (STP) key. {PC) key is alv:ays operated in • 
connection witr {STP) key. 

~. 50 Lamp Key tLP) - 'Ihis key is operEtted to cooplete tte 
circuit of all pro~ress lamps which will indicate the 
position of the master, group and connector switches. 

o.ol Brush Continuity Key (EC) - This key provides a circuit 
for checking the fundamental closure thru tt,e multiple 
brushes, etc. 

5.t:>2 "Repeating Coil Out" (RCO) or "Repeating Coil In' (2CI) 
Keys - These keys arrange circuit for si1gle tests of ebov~ 
features end will permit a multi-test with botl.'.. keys normalo 

I 
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5.53 The (l), (2) and (3) keys are used for control of dieling 
and checking when '"two classes of service" are tested. 

5.54 The (DR) key is used to check the called subscribers 
release feeture of the district sets. 

5.6 Jacks end Dials 

5.61 Remote Control .T;:,ck (CA) -The purpose of ti.is jack in 
connecti.on with the 32A test set is to make it poss1 ble for 
e man to WFtch the functioning of the selector under test 
st the time the (R~F) key i~ operated. It controls the 
(CA) feotu-re. 

5,62 BEA or 4~A Dial - This dial associated witt (FUL) rel6y 
is used to advance the 200 type selectors to the particular 
district selector desired. The (PC) and (S'IP) keys are used 
to connect th·s dial to a :particular district. 

5,63 'r-R Jacks for listening on the calling loop· during the 
test. 

5.64 H-S Jack's !'or connecting the tr':insmlssion mea.stJring set. 

5."7 Relays 

ti,?1 (ttJ Relay -This relay is used to check the retention of . . 

5,'12 

5,?3 

,rebistration current, The secondary winding is connected 
in series with a 1000 ohm resistance to pattery in order 
to give a margin betwee:r,L the operation on 117 ohm battery 
(3 resistences in series) and the higher resistences due 
to one or more o~ thesP- r~sistences being open. 

(BX) Reiay - This relay is connected in p&rallel with 
the (R) relay d~Acribed in above, in order to detect a bat­
tery cross on the meAsage register leads reaulting in 
blowio~· the fuse of district and lee.ving the (BX) rday 
lock~d, blocking t~st circuit in position 17. 

(MR7) Relay - 'l'he function of this relay is to conneet 
the ring party message register lead to the (MXJ..) relBY, 
at other times th.an when circuit expects message regis-t-'er 
current. If (MXl) relay operF.tes, it will oper&te tbe 
(FCHl}· relay and block the test circuit in position 17. 

5.'i4 (MRS) Relay - lhe function of this relay is to connect 
tt.e ttp party message rHgister lead to the (.MXl) relay 
at other times than the iest circuit expects messsge 
register current. If (,uX 1) relay operF.,tes it will oper­
ate the (FCHl} relay anti block the test cjrcuit in 
position 17. 
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5. '/5 (SL) Relay - 'l'he function of the relay is to test 
the trunk mske busy grouud from sleeve of district, 
end from. be.ck contact of "L" relay when the test line 
is on the district frwneo 

5,?6 18--BH Rer.iRt~nce in Series with Tone Condenser -
The function of this resistance is to prevent the {PC) 
re)ay from opere.ting momentarily, which wiJl render 
the averstep feeture ineffective by unlocking the (OS) 
&nd (0S1) relays at the ti!re the (0S3} relay operates 
(TR) relay. 

5.77 lB--.t-.M Resistance (Z) - The function of this re~istence 
is to prevent tl:e (REI.r-J) relay f.t'om receivin·g the "induc­
tive kick" of the repeating coil at the ti.rr.e raleese test 
is applied. The REL) relay being n~rginal, is nots itched 
into the circuit until after this "inductive kick" has been 
dissipated, 

OPEW.TICN 

'Ihe op,n--tion of the (ST) key closes four circuits as follows: 

6.1 Closes e circuit which oper&tes (HY) relay to start the 
busy tirnfl 11.lsrm 

6.2 vloaes e lead from miscellaneous tone circuit through (TT) 
condensflr to the "T'' leed through district to sender. 

6.3 Closes cii·cuit to advance test sequence switch to position 

6. 4-

2 from ground throu~h (CA) key, ( "E" wiring) or (RC} relay, 
("K'' v,iring) sts.rt key contact (GONl) relay, (FR) relay, 
( 111',11 wiring) or direct to { "K" 11.iring) (Bl) cam to ( R) 
magneto 

Closes loc&l circuit to operote (ST) relay. 

7. ST:::..PS M.:-.S'I'.t.R 3tU.CT0R, 

In position 2 the (SM) and (STP2) relays oper&te from ground 
to cont.net of (SSl} relay, (PLF'S) relay normal, (PMG) relay normal, 
(P ') rE:.lti.f normal (Il) and (Jl) cams s cond&ry winding of (STP2) 
relfly, (S'l'P) ere (llJA) select.or contact of (EC) relay (S'.rP) arc 
(-:&) selector, winning of (S11) relay to b~ttery. 
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?.l The oper~tion of the (SM) relay closes a circuit from tbe 
battery throubh the stepping ma.gD~t, contbcts of {SU) relay, 
(Ul) cam, contact of (SPl'l) relay, contacts of (tel) relRy, 
(PC) key norm.al (REP!), (RF'.P21 and (HEP3) keys, {"K" wiring 
or contacts of (REP) relay, ("i" w5.r1ng) (CA) key nor11l81 
( "E" wirlng) or ( RC) relay, ( 11K'1 wiring) can.tactf-' of ( FR) 
relay, ("E" wlring) or direct ("K" \''iring) through contacts 
of (MIU) relay normal (FL) relay normal, (CC) r~lay normal, 
(MR2) relay normal, ("\,l) cam to ground. T1i.is sa-me ground 
is closed in per•llel from the (Ul) cam through contacts 
of (STP'~) relay, prjmriry and second1;ry windings of (STP) 
relay to bFttery, shunted by the ground circuit through 
the contP-ct of stepper, contact (SM) relay, (Tl) cam to 
middle tap at {STP) relay. The operation of the (s) relay 
in po~ition e al~o operrtes the ,MON) relay which lights 
the (Mu1) lamp, with the lamp key opersted. 

7.2 The operation of the master stopped magnet opens co~taet, 
removing shunt frori (STP) rel8Y which allows the (STP) relay 
to operate. Operotion of the (STP) relay closes a ground 
circuit through (13) and (K3) c~ms, contacts of (SLFT) relay 
normal, (PC} key norJll.81, contact of (SpT) relay normal con­
tact of (STP) rel6y opereted, conte.ct of (DTS) relay normal 
through SSE-Bl cam to (R) magnet. This circuit advances the 
test switch to position 3. 

STEPS GROuP SELECTOR 

In position 3, the (SM) relay releases, but the {MON) relay 
holds through the (GO) arc and primary windine of (GlON) relay 
which operates. The (GlON) relay operated, connects battery to 
the (GlON) lamp and the (GON) relay. The battery to the (GON) 
relay 1s connected through 18 type resist1;.nces, l8-£W and 18-Af>, 
contacts of (GlON) operated, (GONl) relay normal winding of (GON) 
relay. (1lli) key normal to ground. '!'he (GON) relay does not re­
ceive enough current to operate with one group selector off normal 
but will operate if more than one group selector is off normal. 
rr'he (SGl) f,nd (oTP2) ri:ilays operate in position 3, with (SGl) relay 
6peret~d (GlA) and (Gli3) magnets operate in parallel to ground on 
cam {~l).' ith the (SGl) relay operated & shqrt circuit 1s closed 
for the STP) relay through the back contact of the (GlA) and (GlB) 
.!118.gnets. _,hen the (GlA) and (GlB) magnets operate the short cir­
cuit is removed and the (STP) relay operates advancing the switch 
to position 4. 

ST~P LI~i FINDER SELECTOR 

As the switch leaves position 3, the (STP), (STP2) and (SGl) 
relays and the (Cl.A.) and (GlB) magnets release. The selectors 

r 
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step to the first terminal. With the group selector on the first 
terminal the (LFl) and (RTS) relays operate in series through the 
secondP.ry winding of the (GlON) relay and the (CO) brush, iben 
the {rt'I'S) relay oper tes, it operates the (PM) relay in a local 
circuit. The (SLFl) rslay and (STPl) relay operate in series, 
bottery through the (SLFl) relay, (P) arc (ClB) selector. primary 
winding on (STPl) relay, (Jl) (Il) cams, (PMG) relay normal, 
(PLFS) relay normal and (SSl) relay norme.l to ground. Ground on 
thA cam (~l) through the (SLFl) relay operFted, operates the (LFl) 
magnet. nhen the (LFl) magnet operates ind the contacts break, 
the (STP) relay operates, advancing the (Rl) switch to osition 5. 
The operation of the (LF-1) relay lights the associ~ted lamp, if 
the lamp key is operated, indicating th9t the first line finder 
connector hes been associ~ted with the group switch which is off 
nor:ns.L As the switch leaves position 4, the (STP), (STPl) and 
(SLFl) releys and the lLFl) magnet release; releasing the (LFl) 
magnet steps the brushes to terminal 1. 

lOo SETTI G 0~ ~LASS CirtCUIT RND ST~P LINE FINDER SELECTOR 
, ~~ 

The (CL} relay operates in po.sf,· on 5, th!'ough cam (Vl) (B) 
arc (CL) stepper, contacts of (S ) rel1:1.y normal, and (M3) cam to 
growict, the same bround through the (B) brush ano normal terminal 
of the (o) 8rc {V) cam, (MB) and (GlB) and (LFl) selectors over 
leads, 111->.", "ii", "C" or "C" contact of the (CL) relay and winding 
of the proper class relay and winding of the (N) relay to battery 
through (lli,.T) arc (CL) stepper operates the proper class relay and 
the (N) relay in serieso The operation of the ( ) relay orens the 
"ill-J" lead to the class selector stepper, preventin~ the cless 
stepper from being returned to normal prematurely. :he operated 
class relay loc~s to ground on the (RN) key; the class reluy oper­
ated closes a circuit to ground through the break contact of (DB) 
and (DBl) relays and (Gl) and (Fl) cams and contacts of the proper 
class relay odvzncing the (R3) sequence switch to position 2 1 5, 
or 8, depending upon which clas~ relay is operated, The (DTS) relay 
op~rates in parallel with the (R3) magnet, thuP preventing the {Rl) 
~witch from moving out of position 5, ::ben the (R3) switch is set 
the (DTS) relay releases. As the (Rl) switch entered position 5 
the (SLFl) £nd (STPl) reley opern.ted. ,iith the (.:>LFl) relay operated 
r.nd the (DTS) r,,~lay normal, the (LFl) magnet oper1:1.tes through the 
cont,cts of the pP.rticulPr class relay. closing path for the (LFl) 
selecto:- from ground to (DB) ond (:CBl) rel~ys normal, (Gl) cam, 
(D~S} relay normal. (~3) cam. contact of some class relay operated, 
(Ii'R) reh:y or dirPct depending upon whether "E" or "K" wiring is 
used, contEict of ( ,tC) relay, or ( CA) key depending upon whether 

A' or "-" wiring is used, cont ct (REP} relfl.Y or (ltEPl) (REP2) 
... u HEP3J keys, depending upon whether "E" or "K" wiring is used, 
contact of (PC) ke: normal, contact of (~Cl) relay (SPTl) relay 

_j 
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to (Ul) cam end contacts of (SLFll relay to magnet of (LFl) 
selector. "hen the selactor contact breaks the (STP) relay 
operstes, advancing the (iU) switch to position 6. In posi­
tion 2, 5 or 8 of the (H3 switch (first test) a lamp is lighted 
if the lamp key is operated. 'ta th 11.t..K" wiring the { EC) relay 
operates wnen the class switch (R3) goes off notmal and locks 
to grouna throu~~ normal contacts of (RN) key until the master 
selector returns to normal where tne (ECl) rel&y is operated, 
liehtin~ the (he) lamp and blocking the circuit until the (EC) 
key is operated. The operating circuit for the (EC) relay is 
through St>4L3 cam to' ground. ~11th "i.H" wiring (2C) relay 
operated with the test sw. in pas. 7, see paragraph 14. J.s 
the (hl) switch advances frorn position 5, the (LFl) magnet re­
leases, rnovin6 the brushes to terminal 2. Terminals 8 to 21 
inclusive, lP) arc, (LFl) selector are 6rounded to operate·the 
{PMG) relay, In position G, the (SI.Fl), (STP), {STPl) and (CL) 
relays release. 

11: SPJ..RE LTIIB FINDER TErtMINAL 

The spare stepper terminals on the (Z) arc of the line finder 
connecto:- ar!" connected to lc-d "I". "hAn the (Z) brushes make 
contact with the so re terminals, the (SLFT) relay operates and 
loc\.::s to e:round O!l cam (Nl). 'l'he oneration of the (SLFr) relay 
oper•teP- the (DB), {DBl) end (TR) relays &nd advances the test 
switch to position 18, The (LB) relay lights the (BLF) lamp. 
In position 18, the (3TP1) and (~LFl) relays oper~te in series 
to ground on cam (:W.) and the (SU'l) relay. This closes a path 
to aper; te the (LFl) ~ ~~~t as described in above paragraph. 
;;,ber. tl?e (LFl) ~tlt;ndt opic,rates the (STP) rel&y operates adve.ncin~ 
the test sVii tct to pos. J. .h.S the swi ch leaves posi t1 on 18, the 
(SLF'l) , (STP) e.nd (STPl J relays re1F1ase. The (ST) ~ey operated, 
edv~nc:~s the tril) s;d tch to position 2. The (PMG) relAy operE,ted, 
or the lLDC) rday OfJt:)rated in turn O-;)eJ'F;tin&, the lFMG) relay 
v1hicb fldVl:.ncee the swi ch to position 6. The next ter-r.rl.nal is 
then tested for spare, busy or iele conditions. The lIDC) rPlfly 
is used ~hen district circuits arranged to test 1500 ohm sub­
scr.:..beni loops are tected by this circuit, 

12. G'l'EP I.bt:.t.. 'l'ING ( GL) .S.:!.Lr,L.'TOtt 

titb the test switch in pas. ::, and the clfss switch in posi­
tion 2 and th~ {IYl'SJ relAy normal the (LS) seleetor is ster1 ed 
one point. 

'The ci!·cui t is from cround through (Yl) cam { rl.EPl) key (',H th 
• :;'' wiring/ or (nEP} relay ("K" v,iri11g) (PC) key uo ·mel (D'l'S) re­
Jay co1·111:l (r,3) cam positions 2, 5 or 8 to magnet c,f (CLi steppero 

{_ 
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13. BUSY LL"lli :HNllER 

,'hen the line finder under test is busy, ground is connected 
to tte (DB) lead, oper,ting the (DB) re.lny as the (fil) switch 
edv&nces to position 6. \ i tt the (tB) relay aper .. ted, the cir­
cuit throu~h the \ IDL) rt-,lay is opened, preventine its aper., tion 
ernd the advE.nc~,ment of the ( rtl) switch from posit ion o. T·he 
operation of the l B) relay Also operates the (DBl) and {Tli) 
relays and lights the l B.Lt) lamp. 'l'he (TR) rfc lay operb ted opens 
tbe tip, ring &nd sleeve leado, The (DBl) relay ?&rforzr.s no 
Ubeful function at this time, ibe tflSt circuit remains in posi­
tion 6 until the busy condition is removed from the line finder 
or uLtil the time al.a.rrr.· operates. 

14. ID!.E LL:E FINDER - S'l'.H ... t'l CidCU I'l' OP.tMTIO 

~,hen a line finder circuit is idle, 6round is not connected 
to the (DB) lead and the (DB) relay r.eni&ins normal. The (IDL) 
r~lsy operates to battery on cam (Xl) in pos. 6. The (IDL) rely 
oper,.,ted, connects groar1c to the (DR) le&.d making the district 
busy, advances the (al) switch to position 7, operates the (ST) 
meter and (CTJ reley. 11hen the (ROI) key is ouereted the opera­
tion of the (ST) meter oper~tes (SR) relay. The (SR) relay 
closes circuit for a~vBncing class (R3) saq. sw, to pos. ~. 6, 
9. '/:hen t. he class switch ( R3) re ches posit ions 3, 6, 9 the 
(SR2) And (SR~) rel8y~ oper~ e in series &rrengin~ the circuit 
to make "h.epe~ting Coil In" tests only. The (CT) relay oper ted, 
oper,tes the (CT} meter. Ground from the (DB) relays normal, 
tt.rough cems (G) und (F), (TitJ relay contects, (S) brush of 
the: m.e.ster selector and lei-.d 11 S" operates the (A) rt':lay in the 
ste.rt circuit ·1.hen the start circuit is idle. In the following 
description "LFlJ" refers to the line finder circuits, 'I'he (A) 
start rel>)' oper1:.ted, operates the (B) st&.rt relay. '!'he (B} 
start relay oper~ted, oper tes the (G) start relay end (Cl) etc.rt 
relay and closes the ring side of line circuit operating the (LCJ 
and LClJ re-l£Jys and line lL) relays, 'l'he (LC) relay operated 
disconrects the busy grcund from (DB) lead. The line (L) relay 
oper~ted, operites the (BA) trip relay. The line (L) and (Bh) 
relays operbted connect be:.ttery to the (H) lead, 'I"he (BA) and 
(Cl) start releys operated, operate the (Tn) trip relay. The 
( ) ~eley opereted operates the (ST-41.) start relay throue,h the 
(G) start relay operated. ~he (3T-.) start relay opereted, 
oper&tes the (D) start relay and connects ground to lead (l) 
to the test circuit tr.rough tbe (C) start relay operated. iith 
the (LC) relay opereted, ground on the (Z) lead is connected to 
the (LF) lead oper~ ting the (LF) 11LFD1 relay. Frum this point 
on the trir,, start, line finder and distr·ict selector circuits 
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function t:.s for a regular call hunting the test line and an idle 
sender and re eosing the trip and start circni tf'l, ·,~hen tbe 
(ST-A} start relE,y releaser-, tb.e (E) start relay otiere. tes, The 
(E) relay operated, releases, the (C) end (Cl) releys. The (B), 
(DJ and (E) stnrt r,-·lays are locked under control of the (J,) 
stert relr,y which remains opereted urJtil the (Rl) advt:.nces to 
position 18 or the (TR) re lay operates. ,\hen the test line and 
an idle sender are found, bettery ond grounn are connected to 
the ring end tip leeds opereting the (PC) relay. The {PC) relay 
opereted, cdvances tte (Rl) switch to position 8. ~1th "H" or 
"C" wiring (iC) relay operates with the test switch in position? 
and locks to the (nN} key, until the master selectors return to 
nor'Il6l, when t:ie (.t.Cl) relay is operated. With "AK" wirtng the 
( C:C) relay operates when the class switch {R.,} goes off norlllal. 
See paragraph 10. 

15. TESTS FOR NON-STA.RI' OF LIN.I!: Frt-mE.R 

While in position 7, ground is connected to the (Z} lead from 
the start circuit operating the (NLF) relay and the (LF) relay in 
the line finder. ••i t:'1 "ii" or "G" wiring the opera tirtg circuit of 
the (NLF) relay is throu 5h the nor~al contact of (NLFl) relay and 
3S3Tl cam. 1dth "AK11 wirinb the operating circ11it of the (NLF) 
relay is through normel contact of (NL.Fl) relay, operLted contact 
of (L~} relRy and 3S3Tl c~m, this circuit is closed by the oper~tion 
of the {LC) relay to avoid a false battery connection to the "H" 
laad, theraby preventing the blocking of service 11.ne inders. If 
the opar~tlon of tha (LF) rAlay f~lls to start t~e up--0rive, the 

11, circu:i. t functions as follows:- The first closure of the in­
terrupter contacts, oper~t11s tha (NLF-2) r8 lay. 'I'he (NLF-2) re la.y 
operatP.n, locks i~ series with the (NLF ..... ~} r~lay ~hich operates 
when the inter-cupter contacts break, 'l.'he (NLF-4) relay operates 
upon the next closure of the int~rrupt~r contacts. The (~LF--4) 
relay operated, locks to ground on the (DB) 1·elay, operates the 
(TR) r·3lay and lights the (l\i'LF) la:nr as an indic'ition that t'!le 

C 

~ ............... -

(LF) relay hes failed to st~Jrt the up-<lrive. T!i.e operation or 
the (T~) :relay opens the tip 1 ring a.n<l sleeve leads from the 
start ci~cuit, thus 1olding the test ci~cuit in position 7. The 
circuit remetns in this position as: a tr~uble condition 1 gbti~g 

• I ) the (NU') l.ci'n'!" ■ If the operr.ition of he (LF relay starts the 
1.1p--<'rtve the (CtJ relHY in t·'le start circuit operEJtes un~ removes 
ground frorn th13 (Z) lead, thus rem ving the short circuit f'rom 
the (NLF-1) relay, which operates ~n series with the (NLF) relay 
to ground on t"rte (DB) relays. ·Th~ (NLF-1) relay opers,.ed, removes 
crowid from the i~terrupte; cont~6ts prcventine the (NLF--2.), 
(l~LF""''3J end (NLF-4/ r lay~ -f-r-oni operi:.ting and the t~st proceeds. 

•./' ..,. 

, . 

- _, 
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In position?, with the (LCJ elays oper~ted, when the 
elevator re&ches the M) s1grnent, ground is connectad to the 
(B) l~ad, operating the (OS) relay and in tu~·n operates toe 
(OS~) ~elay, which prevents the oper&tion of the (OS~,) 
relay. ,.hen the line fi::J.der relay (LF) releases, ground 
is remov9d from the (JjJ l13ad, removing the short circuit 
from the (OS-1) relRy, which operates. The (OS-1) relay 
opera t'-:!d, re lP.ases the ( OS--2) re lay. ½i th "E" wirine the 
release of the (OS~) r~lRY is very slow, suffici~nt time 
is allowed for the sender sel~ctor to hunt over 7 t~rminals 
and the test switch to be moved out of position 7 before 
the (OS-3) relay is operated. Should t?le line finder av~r­
~tep, the tip and ring leads will not be connected through 
to the sender and the (PC) ~elay will not be operated, hold­
ing the (Rl) sw1tch in position 7 and the (OS3) relay op~rates. 
:hen "K" wiring is used the release or the (0S2) relay will 
op~rete the (OS4) and (OS3i relays if the (LC) relays remain 
operated with the (PC) !':ilay normal indicati!l.g that the lin.e 
finder hfS overstepped. The (OS-3) relay oper8ted, lights 
the (OS) lamp indic,.ting that the line finder has over-stepped 
and operetes the (TR) !'9ley. 'lhe (TR) !'•3lay opens the tip, 
rtng en sleeve lP. ds of the stnrt circujt holding the test 
circuit in position 7 until the operation of the CA) key 
to rest0re the circuit to normal. If the ( CO) relay should 
f::-. i.l to oper~. te due t0 an open s}9eve the (PC) relay would 
not operete and the (OS) lanp will light blocking the circu t 
in position 7 until (GA) key is operated. 

l'i. DIALL'u VF Hi I!.!!. DivIT CODE - FIG. A 

•::hen 11::ie finder finds the test terminal and the sender 
is connected to the test line thP. (PC) relay operates and 
adve.nces switch to position 80 :-a th the ( Rl) switch in 
position e, groWld on the (DB) relays normal advances the 
(rt2) switch out of position 1, the (~) ca~ carrying one con­
olete revol 1tion. ,~ the (R-1) switch is advancing out of 
positi~n ?, the tip and rins of the test line are closed through 
t:> the 1:)0 ohm resistsnce in the pulse circuit over leads (A) 
and (ii) contact of (GS) relay and cam (E2) to hod the sender. 
f..s th~ (R2) switch rotates, the (E2) cam sends ulses to th!'! 
send"r until it reaches a nosition where leads (Ml) and (J) 
~hunts cam (:2) preventing further pulses from being sent. 
·.~!len the di l ru_se sequence switch reaches osition 16 1/2, 
the (CKl) rrlay operates And when in position l'l 1/2, the (CtJ 
r=>lay operr tes end both relF>ys lock to ground on thP- (DB) 
r·leys norm l throue}l cam (Cl). The (CKl) relqy operHted 

,_ 
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prevent!' the (R2) switch from makins a· second rev"lution until 
the (?il) switch hes advpnced to position 9. 'N':en "K" wiring 
is usgd the (LiH-1) !-!Dd ( lH-8) r~lays opente in positions lrJ 
to 20 of the di~linL sequence switch, The (MH-?) and (MR-8) 
rel~ys will lock until test switch lP-aves positlon l?, The 
(MR-/) reley must o~rate b~fore test switch will advance to 
position 9, The Mk-8) relRy must oper8te before test switch 
will adv&nce to position 10, The (CK) rel~y operaten, advances 
the (rel) switch to :position 9, .. hen the (Rl) switch leaves 
position 8, the (CK) &nd (CKl) relays release, advancing the 
(:l2J sv..i.tch out of positlion l. he second diisit of the three 
di~it code i~ sent durin6 the second revolution of the (R2) 
s itch over lebdS (n) and (HJ until shunted by the (M2) and 
(~) leads. hS the (rill) enters positton 16 1/2 on the second 
revolution, the (GKl) rel&y reoperates, performing the same 
function as just described and the (CK) relay operated, ad­
v,ances the (td) switch to position 10. In position 10, the 
(CK) and {C.:Kl) relays release. '!he third digit is sent during 
a third revolution of the (H2) switch in the same manner as 
described for the 1st and 2nd digits. The switch advances to 
position llo 

Fig. B - uhen used, the jack number in the 1st, 2nd or 3rd 
aic;it row in which the rlue 1s inserted, determines the digits 
to be dibled for second position tests. 

DI.J..LI (. OF OTHER THA1 TIIH'i::.c. DIGIT coo;:; 

1::hen only one or two digits are required to satisfy the 
sender associated with the district selector circuit under 
test, the first digit is sent in position 8 in the.same manner 
as the first digit of' 6 three digit code. In posi'tion 9> 

ound on cam (G-l) • Ldvances the (Rl) switch to position 10. 
The ( ttl) sw1 tch advances to posl tion 11 by ground through cam 
{FU using "'/111 wiring. •~hen tv:o digits ere rt'!-..iuired to satisfy 
thA sender, they are sent in position 8 nnd 9 as deBcribed for 
the three digit code. In position 10, it is advanced by using 
" ," wiring and ground on caili (Fl). 

19. 1!.ESS ,!'}.::. icGI-=>TE FitLSC: CHARGE 

,,i th "K" wiring the (IIa•i) & (MRS} relnys opeI!ate in the 
6.ittling positions to connect the Ull) & (M2) leads to the (l-~X1} 
relay. If bntter1 is connected to either chargins lead at any 
time after the operi,tian of the (MR'/) or (MH.8) relays, the (IOO) 

, 
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r~lqy will operate operetinD the (FCHl) rel~y to block the test 
swiich in p~sitions 11 to 17 ¼1th the (FCH) lamp lighted. The 
(llR?) or ( 1~8) rela.y releases in pos. lo to prepare the circuit 
for the c 1'rect charging current in position 17. 

20 • TES v Ot( LL ~· C,LOSURE 
I 

1 ~,ith 1..he (Rl) switch in position 11, the sender makes district 
br :tf.h end group selections. The first two sl~eve terr,1inals in 
na selected rroup are grounded, by the operation of the (GS) 

ay w~ich operates in position 11, so that the third terminal 
e group is selected. ?ii th "E' 1 wiring the sender is held 

1e 100 oh.11 resistAnces connected to the i-. and B leads. '.',i th 
wiring the open:.tion of the (GS) relay opens the circuit to "' 
A and B leads and circuit is closed through the (Dl) cam 

,, cl re.,istnnces (X) s.nd (Y) to hold the sender in order to place 
an operate test on the (DC) relay when the sender is released. 
T~e district b&nk termin&l is connected to cams (Rl), (~l) and 
( 1 l) • '.'!ien tr .. e fundamental circuit is closed for trunk test 

(':'C) reh.y operJ:1tes. 'l'he (TC) relay operated, operates the 
C-21 relay w11ich locks in series with the (TC-1} relay. 

the sender adva~ces tc make talking selection the (TC) 
rel~ :eloases allow~·.ng the (TCl) relay to operate 1n series with 
the (TC2) rel~y. l~~ (Tel) relay oper~ted, grounds the (S) lead 
r.lbki.nG the trunk tt.Jrm 'nal, busy. .,hen talking selection is com.:. 
phted e:nd trunk cl:>sure s ma.de the (TC) relfly reoperates. ivi th 
the \TC) and (TCl) relays eoperated, the (Rl) ~~itch advances 
to position 1· . ..hen the swi tcp. advance from position 11 • 
the 5 round to th Sl::leve lead o,f the test line is transferred 
from the m&ke cont~ct of tha (TCl) relay to the break contact 
of the ku} relay, and the TC), (TCl), (TC2) 6.D.d (GS) relays 
release. \ 

·:;hen fie;,ure 1'' is used gro not connected to the trunk 
sleeve until tha district is vanced from the av,ait opertttor 
position in u "repeat coil ou I test. 'lhe ground from the 
oper1:1tion of the ('l'Cl) relay i ?.l position 11 is disconnected 
ond in ill. position 1~ the oper tioh of the (FSK) relay to close 
the trunk is delayed til the (SK), (SKl), and (SK3) relays 
!lr.ve ope bted. 'l'he operction • the (SK3) relJ:J.y connects ground 
to the sleeve end also operates refoy (FSK). If the talk 
selaction cam closur~a in he d strict are defective the absence 
of sl~eve ground fTom the t sti circuit will reqult in wrong 
talk selection . 

l 
21. T£ST Or DL3'I'RI 'T n 11CUT 'lHRU" 

~1th the switch in posit on 
interrupter closes, thP. (GK) rel 
thP- 11F11 contact o!' the inte:-rupt 

I 

I'l'ION K VHRING 

2, when the "B" contact of the 
operates end locks. ~hen 

es, the (SKl) 

, 
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relr y oper. tes rnd locks. Un the next make ot the "B" co tact, 
the {SK?.J relay operates 8nd ( ~l) switch advRnces to position 
i.· , the (f,) cam c, rr:;ing it to position 14. The ( SK) releys 
rdlease es the (Hl) switch leaves position 12. ~hile in posi­
tion 12, the (PSK) relay operates from ground on cam (Nl) en,'l 
battery on the (S:l2} relay. 1'he (PSh) relRY, o~rbtes, connects 
b~tte~y fnU ,sround through the (SK) resisttnce to the ip and 
rin 6 sides of the test line to operate the (CS) relay in tne 
district circuit. 1'he :polarized (CS) relay in the district 
circuit operntes and advences the district to the "Talkini; to 
Operctor" position. ,,hen the switch leaves position 12, the 
(PSK) relay releases and in position 14, the (CS) relay in the 
test circuit operLtes, through the (PSK) and (BB) relays no~mal, 
over the rin 6 side of the dist ict selector circuit throug the 
!ll8ster switches (Ttt) relay, with the (Rl} switch in pos. 14 t~e 
(S~J relay is operated, the (SR) relay prepares the oper ting 
circuit for the (3~2) and (Sa3) reltty when the (Rl) switch 
reaches pos. 13, with "L" wiring and a~par1:2tus, cams ( l) and 
(Olj contacts of the (.t<ZL) relay (Y) resistB.nce 20 ohms), ctrns 
(Kl) and (K3) to ground. ,,1th K wi:::-ing and apparatus cam (01) 
contacts o! ($Kl) and Lu~L) rel~y (Y) resist,nce (100 ohms) 
cams (KlJ and (K3) to e;round. 1he (CS) relay operated, oper&tes 
the l ) relay over the tip side of the line, thru the interrupter 
contacts. 'lhe (I) relay locks th.rough its m&ke contect and 
opt;lrates the (itO) rt>la.y, wh~n the "IV" contacts, o:' th~ inteI'-­
ruoter make. ,.hen "K'' wir • Lt; 1s used and tei:;t line is on the 
di~trict trcil'll?. the (3L) relay is con:iected to the sleeve in 
plRce of ground and must operate from grou:i1 through t~P. back 
contact of (L) relay in district bero~e district sequence awitch 
11cvn.nces out of rosition 16. 'Iha operfltio:1. of (RO) relay (".::" 
,'ii ring) opens the sleeve circ•:i t t~rough cRm 1F) ellowint~ the 
district to E1dvance from its "talking to operutor" position 
which releases the (CS) ralRY in the test circuit. The (CS) 
relJ.;y r~leased, rr3le~ses the (I) rehy, 'lhe (hO) relay o er,,i"tad 
.r-1 the (IJ relay releas~d advances the (Rl) switch o ositio'l 
r·. 11' thP district circuit has fr.iled o advc.nce to the 
"t-=l:.Cing to oper·•tor" position, t e (CS) (I) nnd (RO) relays 
fail to or~rde and block the (Rl) switch in position 14. 

• ;:,,. TW'l O.F' S1JPEnV150rlY Fu:.L,.Y (CG) bl;D i{CO KEY CJP.ERi..TlO!l 

Jts the test s;d tch passes fron position 14 to lo, \l,:i t "E" 
wiring and apparatt.s the 20 ohm soaking circuit is held ecrosE". 
tne tip and rinL sict:s o!' tt.e test circuit, with "K" wiring and 
appen tus tha luO ohm Sl.)Ei.kir.g circuit is helCI. across tl:e tip and 
ring sic.es o!' tLe test line eoc.kint_; t~e su;:,ervisory reJay (DC), 
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when testing districts arranged to function over 1500 oh.'rl subsct'ibers 
loops, 190 ohms is held across the tip and ring instead of above 90 
ohms or 100 ohms. iith the switch in po9ition 15, the (SK}, (SKl} 
and (SK2) relays reoperate under control of interrupter cont~cts 
"F" and ''B". The operation of the (SKJ.) relay rerr.,wes the abort 
circuit from around tbe (S), (U), (V), (W), (X) and (Z) resistances 
bridging them in series with the (Y) resistance across the tip anJ 
ring, thereby releasing the supervisory (DC} relay in the district 
circuit. With Fig. M, when testing districts arranged to function 
over 750 ohms the (V} resistance is not connected in release cir­
cuit. The (RELl) relay operates over this circuit as soon as the 
district releases tbe line so that 48 volts is connected through 
the line relay to the (R) leed and advances the ( l) switch to 
position 16. When Fig. K is used the (Z) resistance as shown by 
"Q." wiring is connected in circuit ahead of (RELl) relay to prevent 
a false operation of (RELl) relay, due to inductive su~ge from re­
peating coil. This surge caused trouble when "E" wiring was used. 
When Fig.Lor Mis used, (P.ELl) relay operates on release current and 
also when district returns to normal. However the clrcuit thru con­
tacts of (FELl) is opened by (FR3) relay, until district returns to 
normal. The (SK), (SKl) and (RELl} relays release as the sw.itch ad­
vances tc position 16. With the (1'1} switch in position 16, the (R3) 
switch advances to the next position from ground on cam (Hl), when 
the (RCO) key is oper~ted the (SR3) relay operates as soon as (h3) 
switch reaches pos. 3, 6, 9 in~tead of awaiting (Rl) sw. pos. 18, 
the (SR2) relay remains normal until (iil) s. opens pos. l? at (Fl) 
cam. With the (IWO) and (1'Cl) keys normal a"ld the (R:3) switch in 
position 3, 6 or 9 ground on cam (Yl) through cam (C3) advances 
the (Rl) switch to p·_ sit ion 17. Ground on the {SR2) relay normal 
advances the (fil) switch to position 18 with ''K" wiring s-Nitch awaits 
release of (FR3) relay. tith the (R3) switch in position 3, the 
(SR3) relay operates through the contacts of tbe (SR2) relay, (SR) 
and (Mr-3) relays (BC) key normal (F3) cam (~T) relay &nd with the 
{RCO} k~y normal t~rough (Il) & (Ul) cams to gr und, with the (RCO) 
key operated, through (RCO) key (PC) relay (Fl} Cti.Jll and (DB) relay 
to ground.. ~•Ii th the (RCO} key normal the operation of the (SR3) 
relay advances the (Bl) SW'itch to position 1 1 and con:iects ground 
to the (SR2) relay causing it to operate and lock in series 1th 
the (SR3) relay as the (IU) switch advances from position 18. 

TEST FOR OPEN CIIiCUIT nELEASE OF l CS) P.ELAY OF. DISTRIC'!' 

When the test switch reached position 10 with "E'' wiring or 7 
with ''K" wiring, the (FR) relay operated. When "K" wirrng is used, 
the operation cf the (Th) operates the (FRl) which opert.tes the 
(Fn2). With (FRl), (FR2) and (FR4) relays operated the (FR3) re­
lay operates. '!'lie (FRl) is very slow in releasing ana w111 allr.w 

• ' 
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suf fic:j Emt titr-e for the di strict sequence switch to r,ass fror.1 
position lS 1/4 to 1 1/2 before releasing End will rPlease be­
fore district se'1uence sv,1 ch can m&ke an e:xtre revolution. ,.,,s 
long as the (FR3) rel&y re~ains opereted the test switct will 
be blc.cked in pos. 1~ er 17. The test switch wo1.ld r.ot move 
out of pos. 14 witil the (F~~) relay had oper•ted. Should the 
(CSJ relay in the district fail to release the district sequehce 
switch will :rotate until the (CS) rf<h,y releases. Under normul 
condittoos the (L1H) J'f-1£:,y releases when the district reaches 
norir.fll, find 11\ill holr tt.e district busy until tr1e :-eleaBe of 
tle (F \lJ r€::lay. 'lhe (.a:".fi2J relay is slow f'nough to assure the 
releese of the (FH3J rt-!l&). ,Jhen "E" wiriog is us·ea the (F.1t) 
r~lf.y is not slov. enough hence under extreme conditions the 
test circuit will not te, t for a rotating condition. 

,~hen tl'e (F1·d r lay holds, the test switch ie blocked in 
poi:1ition 1 and wi11 cidvi:.nce t 2 of n~xt revolution when 
rolP::ised. 

24. .::C,Cc1~u Ti,~,T tJ.1" DIS'l'kl<J'I Gl1\CUI'l' - ilEP~'lffG COIL IN (DG} SCJPJt,rl­
VISOrtY tlliJ...i..Y 'i:- ... 'l, USfoG ".E." .. InL,C.. riNL APPJ-...ri.i-..'I'L"S 

.. ith the (?t-1) switch in position 2 (second revolution) ground 
on the (SS-1) relay t.t.rough the contects of the (PLFSJ, (FMG) end 
(C1~J rAleys ttrough cem (B) Hdv~nces the switch to position 6. 
'l.'he s•d tch fuuctic, s in p0si tion o to 10 inclusive in the £ante 
menner as desc!"ibed ~or the fir~t rf.,voluticn of tt.e swi tcb, ,,1th 
tbe ~:xc~ption th,t the di.git coi:e sent 1:=: such that it will stop 
tbP district circuit in 3 rPnt. coil rosiLion. In rosition 11, 
t~-e ( l':--C) r sistr-n<.:e is bt·id;,ed ecross t e tip &rid ring holding 

h~· s DO"·T. 'IhH (TC) r-lAY operr:-tes du ing trurik test b;; the 
""ender, .hen he _dis I rict is edvr.nced tc t lkine,; rosi ticn the 
('l'C) relay r~opers:tes. 'ihe (DC} rehi.y in tt.e district is aper· teo. 
Tl-te (G3), ('l.C), (Tc-11 end ('l'C-21 rPlsy~ functicn as described in 
firgt te,t to advr,nce the ( r?.-J) swi tr::h th.position rn. ·:. i th the 
(re-1 switch in pusi Lon 1£'., the (DC) reluy in the district is 
t..iven ~ soot cur:r·ent, the (Y) resistance o:r ti1e l YJ and (BC) re­
sist· nces t,eine, com ected across tr.P tin an ring of the tef.'t 
line . .n.lso the (CS) relays in both th .. e test and district cir­
cuits are oper· 0 ted. The (cs} district relay orert'ted, cna.rges the 
cell. 'lha (5K), (-,t'---1) t.nd ( ..... K-2) r'"!lays operate, alflO (Sh~~) 
\·itt. .rig . .r', 1mder control of the n_t•· and "c" contacts of the 
interr•1pter and bdv· nee ihe x-U switch tc position 13, the 
(1.) can: eavr:.L.ces it \c no~ition 14. nS the (fi-1) switch enters 
poBi tion J.~, e;round on cem l Y-J) o t:ri tes the ( lliL) relay which 
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locks to ground through ce.m (F-l) • and remove;s the shunt around 
tbe ( 1../, ( ,; ) , (VJ , ( U) a.nd ( J res!Etances giving a rt>le~se 
condition to the (DC} rela:,, ,·,hen .r'ig. M, is used (3) resistance 
is not in circuit for 7o0 ohm loor,, 'l'be (DC) relay in tile district 
circuit releases due to the high resistance connected in series 
with the (rti:.1.r--1) relGy but the district is not immediately re­
leased beinb held by the (D) relay. The (cs) relay in test cir­
cuit operates which operates the (0) relsy in position l • con­
nectin~ ground to tbe (I) relay which operates when the interrupter 
contacts m~ke. The oper&tion of the 0) relay also shUL.ts (Z), 
(SJ, (li), (V), ("~) and a portion of the (X) resistance, allowing 
tbe: s,;--,ervisory (DC) relay in the district to ooeri-te over a 
condition which stmulRtes 150 ohm looo. The interval of time 
bet~een the release of the (DC) relay· in the district in posi-
ticn 13 of the lR-1) switch end the reope~e.tion in nosition 14 
is such tte.t the district circuit is not treleased, due to the 
sJ ow re lease of the (D) relay. The ( I) Jle'J:e.y locks and operates 
tne (d.O) relay. 'lbe (rW) relay operated locks and operates the 

1' (SO) relEiy, ;,hen the "lV'' contact of the interrupter makes, it 
adv~nces the test switch to position 15. This operetion is ef­
fective oily if the (DC) or (L) r~lay in district had not re­
lei,,sed f1,lsely causing the district to run and releasing the (0) 
relay. ..hen "L" wiring is used the {SL) reh,y will be re'-!uired 
to hold over the sleeve busy ground, even when (FCH) key is 
opereted. 1he (00) relay operated, advances the (H-J) switch 
to pos1 tic. lo. ••1th the switch in position 16, ground on c&m 
(Y-1) 8dVbnces the svitch to position 17. 1he tip and ring is 
opened ~s the. s~~tch adv~nces from position 15, relensine the 
(DC) relay in the district allowine the district to advLnce to 
P ri message ree,igter OT' coin col le ct posi tj on or return to 
normal. 

G5. (DCJ JUPl!.rtVL::H)fcY 1\h.Lr.Y TLo.J'l ti3I.i'G "K" ,'/Ii INC .1-.ND i;PPAili.'rUS 

.. itr. the (tdJ switch in position 2 (second revolution) ground 
on the (SSl) relay throueh the contacts of the (PU'S) and (PMG) 
&nd (DTS) relays through cam (B) advances the switch to position 
6. 'l'he s·ni tch fUI1ctions in positions 6 to 10 inclusive in the 
same m~nner as described for the first revolution of the switch 
witt the exception that the digit code sent is such that it will 
stop district circuit in a t~lki.ng position. In posit'on 11 the 
(CSJ reley operates in a local circuit, which opens the circuit 
of the 18U resistance used for dialing and le~v~s the circui~ of 
the (Y), (X) anc! (i'.} resistances and sometimes (SD) resistance 
clo~ed acres. the tip end ri~~ to hold the sender. Tne (GS) 
r~lty connects ground to district test line terminals 1 and 2 
tc prevent district selector from stop_ing on terreinals l ana 2 

_ the s~me as described for the first test. It also connects a 

....._, 
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ground to lead through normal cc,r,4:.ac of (FR) relay und (AJ) re­
sistanc~ to light the (FR) lamp in case the districT goes to 
normal falsely due to an early wipe out. 

The (TC) relay operates during trunk test by the sender. When 
the district is advanced to a talklng position the (T(') relay re­
operatea. The (DC) relay of the district is operated through 
resistances (Y) & {X) & 70 ohm of(~) when arranged to imulate 
a 750 ohm loop or through (Y}, (X) & (W) resistances when arranged 
to simulate a 900 ohm loop. The (TCI) &. (TC2} relays function as 
described in first test to advance the (Bl) switch to po3ition 12. 
The (X) 1 (Y) & (W) resistance clo3ure to operate the (DC) relay 
applied the test operate current. 

The (CS) relay in both the test and district·c1rcuit are 
operated. The (CS) district relay operat~d causes the district 
to set for a oharge call, The (SK), (SK.1) and (SK2} relays 
operate also (SK3) with Fig, F unt!el' control op.the "F" and "B" 
contacts of the interrupter and advances the (Rl) switch to posi­
tion 13. The ( ) cam advances it to p,)oition 14. 1-~s the (R1} 
swit~h enters position 13 ground on cam (Yl) operates the (REL) 
relay which stays operated until the (Rl) switch leaves position 
14. The operation of the (REL) relay opens the operate circuit 
of the (DC) relay. This operate circuit of the (DC) relay remains 
open for one position of the (FJ.) switch to test that the (D) re­
lay will hold for this period of time. When the {Rl) Fiwitch goes 
into position 14 the test operat clrcuit of the {DC) relay 1s 
recloced through the make contact of the (REL) relay and {01) cam. 
The test operate circuit of the (DC) relay remains closed in 
position 14 for a period of time to check that the (DC) relay 
reoperated and holds the district from releasing, With the (CS) 
relay in the test circuit operated, and the (R3) switch in posi­
tion 3, the (0) relay operates, ground t=i.rough (Fl) cam position 
14, make contact of (REL) relay {~3) cam, make contect of (CS) 
relay (P3) am and winding of (0) relay. The operation of the 
(0) relay operates the (I) relay under control of "F" contact of 
"III" interrupter; with the (I) relay operated, the (RO) relay 
will operate under control of "B" contact of "IV" interrupter 
with (FCH) key normal or under control of {W) & (Z) relays 
o;,erated, the (SO) relay ,,111 operate under control of "F" con-
tact of "III" interrupter also the (SL) relay will operate from the 
sleeve mak~ busy ground of district, the (SL) relay is held operated 
from dis rict sleeve make busy ground until the "B" contact of 
interrupter "IV" makes which advances the (Rl) switch to position 
15, providing thA (FR3) and (SL) relay are still operated, When 
the (Rl) swi ch goes into position 15 a soak current is applied to 
the (DC) reley prior to its release current. When the (Rl) 
reaches position 15 the (SK), 
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(SKl) P..:.. (SY-.2) :"t:l!:lys oper11t1;? under control of tfHl;IC int'3rrupt~r. 
'l'he s0~k C\.1.rr-ant i,:; applied w!'l.en the swit-::h rHe.Chfls position 15 
end i.s replE,cen "':,y s release cu 'ent circuit when t11e (SKl) reley 
oper,.:1tes, this r;l•>r.:.ae cur,·-3nt circuit r':!mnins ctosod until the 
(dJ) switch fldv-ncAs out of rosltion l? aftPr mess~ge raeister or 
c:oin ctirrent hss been arpli"l:L Tha operation of the (SK-?) relay 
edvances he (Rl) swi~ch to position 16 where it 1s ~dVbDCed to 
position 1/ by gro11nil from cam (YlJ. 

2,~ o fl.AT i TE t.ND HCI OPe:RATIUN 

.. ihen testing flet ratA district·~, lhe ('FL) rP.l~y operates 1n 
position 5 of the first revvl11tion of ~he (H--1) switch. 'l':1.e (FL) 
rd•iy oper,: ted, sets the ( -3) switch in posit ion 8. 'l'~c {,t.....;,s) 
switch is rnovP-,l to position 9 when the (tt-J) s·:dtcb is in -;,osition 
15 o!' the 1st r::?volution, if (itCO) (rtCI) key is no?'!!18l or if tne 
(hGO) <ey is aper ,ted. ••htm the (rtCI) key js operat~d the (R3) 
switch advances to pJs. 9 when the (~l) 1rnitch is i::1 p<.)S, 6 and ?, 
1'h'3 cii:"cuit functions E.S has previously been described up to posi­
tion 1'7 of the (n-J) switch (2nd rev~lution).. Tb9 ( R-J) swl tch is 
~dvancert t~ position 19 br bround on c~r'l {f; -:~ i. AS the ( R-1) switch 
le,,ves position 17, t:i.e (itO), (SU), (0), (1 EL) -:.nd I) relays 
release. 

1he (S1~-l) rz ay operates from groumi. on cam {I-1}, with the 
t~st switch i::i. :pos, 180 'I'he (SR-1) relay operat~d, advances the 
(.ri..~'31 switch to position 10 C";.USiag the (SR) , (Sa-1}, (3R~) 'ind 
(S .. -3) relays to release, '.I.he lSLF-1} end (S':.P-1) relays operate 
in position lR ... 1th t:1.e e-,) switch i:i position 1, the (SLF-1) 
relay op,ar.,ted and ( with ".I:." w1.-t:J.g) the (FR) relay norm.al, ( t· e 
district having r~turned to nor11al), t',e (LF-li !llt:lgnet oparstP.s, 
The oper.tinn of the (LF-1) ;nagnet allows tiP. (.:>TP) relFIY to oner8t,.,, 
nhich advr.nces the (~-1) switch t-:> T'.)◊Siti0n 1. .11 n the (R-1) switch 
advances from posi tinn lR, t:ie {SD'-1) , {3TF) and {STP-1) relays 
rele~se ?nd the tLF-1) w~191-ot releases st~nptng the (LF) selector 
to t!le next termi:ials, 'lhe circuit is now raedy to test the next 
district. 

'Ihe (Mh--J) rr::lay oper tes and locks in position 5 of the ( R-1) 
"''l1itci1, '.•:I.en th<> (LF) selecto!' rests 011 t:irminal l. The {MR-1) 
r.::lay oper· t~d edvrnces the ( ~'3} sNitch to posi on 2. The ci:rc11it 
functions as dt->scribed i'1 pLtr1:1grephs 11 to 22 inclusive ddV•!nci:1~ 

th"' ( .-1 J switch to position 16 ·Nhen 11K" wirint,; is used or to 17 

.. 
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if "E" wirin, is used in the 2nd revolution. , hen "L" wiring 
is used the ( H'1) • relay is shunted in pos. 16 whicc closes 
circuit to advc.nce switch to l'I. At this time the district 
had advanced to tr.e rebister position and connects attery to 
the (M~) lead lthe call having been charged) which operates 
the rt) relay. '.l'his battery is connected through thee (B-1!.N) 
resistances in parallel in the district; if one or two of thes~ 
resistances are open the (rt) relay will not operate; if these 
resistvnces t1re short-circuited the (BX) relay operbtes es well 
,:,S the (.t) rclRy. ..hen .r'ig. C is used the (R) relay operated 
oper1=3tes the ('::D-1) relay, and in turn operates the (wr,) relay. 
':he ( .. D) rel6y operated locks and the (':,'D-1) relay rele8'ses 
8S soon bS the district advunces disconnectin~ battery from 
-the " .... L." l~aa. :,hen 11 L" and "1..L" wiring are used the removal 
of message ree;ister current oper<.tes ( ';])2) relay wbich advances 
these uence switch out of position lt after the district reaches 
norrr.&l. .',hf!n 11.L" and ",lb" wiring are used, the (';.1)2) operates 
the (i,1)3) relay, w!iich advances the switch. The break contact 
o" the (l,D3) is used on coin Clflss. ,,hen Fig. D is used the 
( &) relay oper· ted, operates the ('1,1.ll) relay, and in turn oper­
ates the ( :.D) reh.y throui::h contacts of (T ....... ~) relay normal, 
l the 11 ••.n.J rday circ it was closed in position 7 with the 
opert:tion of (t.3) relay) the opert tion of (WDl) relay will 
open the snort circuit from ('l~) condenser and (Af ) resistance, 
which allows the (Tt..R) relay to ooerate slowly, the time required 
to operate the (T:',:.) relay will match the time the message register 
current should be apnlied. If the message register current 1s re­
moved before the contect of (T~ct) relay breaks which releases ( ~~) 
relf,y the (~'CHl) rel~y will onerate, blocking the circuit in posi­
tion li. The (CCl) relby will operi:te when testing coin districts, 
end the (T.otiH) relay will st~y on its b&ck contact allowing the cir­
cuit to function as described above except that the timing feature 
tr.ill not function. The timin 6 reatu-::-e functions as follotvs: The 
('I R) relFy is a cti fferentie.l wound relay and both windings are 
closed in osition 7 o. test switch with the operbtion of (AB) 
reley, e.nd when the ( .. Dl) relAv oper11tes following the (R) relay, 
the "S1 v.inding is opened 1:.nd connected in series with (TMH) 
condenser and (N~) resi tcnce, this allows the (l'Mn) relay to 
operate thru the "P" winding, its operation being re~Hrded by 
the (T! ) condenser and (.hr) resistance. V:b.en the (1, .. R) relay 
operttes the (,'D) relay releases, this (,!D) relay operated thru 
the normal contact of the ( 'I'M.ct) relay when thP- ( :':Dl) relny 
operated ano t .e ( ,"D) relay locked thru the contact of (T"..-1rt) 
and its own contact to the operating e:;round. 1,ihen the ('NI)l) 
rel~y releases at the end of the message re~istration current, 
with the l',','l..i) relay released the (~,'D2) relay operated and locks, 
in turn opert.ting the (.:03) relay when "L" wirin6 and apparatus 
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is used. If an extra impulse of message register current is 
received during return to normal o district the (V1Dl) relay 
will reoperate. 11i th ( o'D3) relay operuted the reoperation of 
{:~'Dl) rel11y operates (FCHl) relay blocking test circuit in posi­
tion l?. "hen "AA" and "l!D" wiring are used (R-1) switch ts ad­
vanced to position 17 from ground through the (BX) relay normal 
through the ('tlD-1) relay nonnal and (.\\D) relAy, operated. ",'hen 
"An." and "A2" wiring are used this ground operates the ("JD3) relay 
which advances the Rl switch. Should the (BX) relay oper6te, or 
should the ( ) relay not operate the (.rl-1) switch will be held in 
-position 17 as a trouble condition ... hen the (R-1) s11Jitch leaves 
position l?, the (RO), (SO), (0), (REL) and (I) relays release. 
The circuit functions in position 18 as de cribed above. 

29. MESSJ:..Gi. liliGIS'll!.n 'l";.Q_p h'TY CLASS 

~,hen testing two-party messege register districts, the (1:R--2) 
rdl~y operr.tes in position 5 of the (R-1) switch with the (LF) 
selP-ctor resting,,.~n terminal 1. The (MR~) relay operated locks 
and advunces the~(-h""'3) switch to position 2. 1th the {RCO) key 
normal when the (SR--2) relay operates as the (R-1) switch starts 
on 1 ts second revolution, it operbtes the (MR~) relay. ..hen the 
(RCO) key is operated the circuit of the (MR3} relay is open. The 
(Ma-.1) relay ooerated, prepares a circuit for oper~ting thB (MR-4) 
relay instebd of the (SR-1} relay as the (R-1) switch advances 
thru position 18 of the second revolution. ½hen the (RCO) key is 
normal the ( • ,) relay, operoted, advances the (R-1) switch to 
-position l, in turn operatin 5 the lJ.lR-b) relay. 'lhe (MR-4) and 
(M.R--5) r1::lays c,perBted lock to cam (M-.1) with .,E" wirin~ or to 
cam 13) with "L" wiring. Othe!"Aise the circuit functions as 
desc ... ibed in pa.rae!.re.phs 11 to i2 inclusive and 25, .'1hBn "L" 
wirin& is used the operation of (MR.4) relay operates (MRG) in 
local circuit, '.I.he operation of (Mrto) relay changes the position 
16 shunt from (.iAi 'I) to (MRS) reltiy allowing the (MR'7) relay to 
r~main oper~ted to aetect a false charge. 

30. 'J.HIRD it:.VOLUTION 

',ith the moo) & (RCI) keys normal the (R-1) 1owitch 1-$ required 
to make a third revolution when testing 2 narty districts. The class 
switch remains in second te~t position. In positions 1 to 16 of the 
third rav0lution tests are made in a s1milar manner to the co~respond­
ing positions in the second revolution, the same digit code being sent 
by the (R-2) switch in this revolution as in the pr~vious one. When 
the test switch advences to position 11 on this third revolution it 
waits until the district makes party test. 'lhe district selector 
circuit before mr.king party test, connects battery to the tip aide 
of the test line, and oper~ting the (PT) relay in test circuit to 
ground on cam ( -.1). 1he (PI') relay oper;:,,ted, opens the circuit 
for odvuncin~ the {!-l) switch from position 18 and operates 
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•_ma locks the (PT-1) relay. "ith "E" vnr1nc: t e (PI'-1) relay 
opere.ted, disconnects ground through 1000 orur.s to the "T 11 lead 
to the district !!nd connects it to 24 volts battery tt.rough the 
(GS) relay operE.ted. With "A" wiring the (GS) relay connects 
ground thru 2000 ohms instelld of direct 24 volts battery. When 
message register current is connected to the test line in posi­
tion l'l, the ( ) relay operLtes, i~ turn operating the (T ) • 
(".'JL), i.'Ia) • (.',D2) end (".,D3) relays, as described in pare.graph 
28• which advances the switch to position 18 when ~he (CR3) rel6y 
relecses. In position 16 of the tlird revolution, tte (SR-1} 
relay operBtes and locks, advfillcing the (R-3) switch to position 
10 or next normal position. ha the d-3) switch re.turns to 
normal all tba F'l') • and (d ) relays release in tw·n releasing 
the (Mu) relays. 'he R-3) switch in nornml I the (LF) connector 
ia adv~nced one step and the (R-1) switch is advance to position 
1, ir:. a manner sin,Uer to that described ebove. 

310 CL>.SS SEI..EC'I'OR 

Each time the (R~~) switch adv~nces to position 2t 5 or 8, 
the circuit is closed ttrough the winding of tr.e (CL) stepping 
ma~~et end earn (A-3) to ground on cam (Y-1) in position 5, 
energizing the magnet. "hen the (R-1) switch leoves osition 
5, the CL) magnet releases, steoping the rush as$embly of tc.e 
selector switch to the next terminal, extinguishing the previous 
lEmp and lighting the successive lanps 1, 2 or 3 etc. under con­
trol of the (Ll~P) key. The lighted lamp indic5ted which district 
selector is being t .... sted. As the class switch brush assembly steps 
from termirl/ll t9 ternim:.l, la:rips 1 to 20 will light indicating the 
progress of the test. 'Ihus the class selector follows the :.1ovement 
of tl:e line fir.der connector. Jhen ti.e brush assembly of the class 
selector switch rebches terminal 22, tee holditg circuit through 
t.he operf ted class relay and (N) relay is opened, relet.sin 5 the 
relays. The lR-3) switch 1s retLrned to norm~! witt the (R-1) 
switch in position l to 17, an<l the (DB) or (DB-1) and class relays 
nornal. 

32. COIN CLASS 

'.','hen testin~ coin districts t the (cc) rela, operates in position 
5 of the (R-1) switch and adv~nces t~e (R3) switch to position 8. 
The tests arc made as described in previous pbrec.rtphs, two revolu­
tions of tne (rll) switch belng ma.de for a complete test. Ground is 

, sup lied thru tte winding of the (C) rel~y in position 11 to permit 
the sender to operate and in position l? to checli: the coin current 
fro the sender. The (er) relay operates on the coin current, and 
releases when coin c:urrent is disconnected, and it operates the 
(ID), (:1 l), ( 1D:?) and ( ID~) relays in the usual manner. ,hen the 
(,.03) rele.y is used it" opention opens tte circuit of the (0N) 
relay to perrrit the sender to adv~nce. 1he (x) and (MX) r~lays ere 
ineffect 1 ve except in positions 3 and 12 of ( ;<3) switch so tt.at 1f 
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33. 

message register batt•~Y is supplied from the coin district it 
will n t affect the te~t circuit. 

DISTRICTS ARRANGED FOR 'I? 0 CLASS SERVICE 

When the line group of aistric sis arr&.nged fer two kindD of 
service in the same suhscrit>er's grou; with optional 't.'iring in 
the district for grounding the FR lead or advancing t e 1istr1ct 
to the second talki,g po~ition, Fig.Pis used. Fig. R is also 
used 1 combiu1.tion single and 2-party offices. The combi.nations 
of service which mat oc-cur· in one group are: 

Flat rate limited service and Flat rate extended service 
Flat rate limited service imd Message rate se1·vic-e 
Flat r~te extended service and Message rate se.rvice 

In this description flat 1ate limited service is that service 
which res lts from the <Hstrict placing a ground nr, the FE lead 
wrlch is effective in cbanging certain non-charge office codes 
to cr..arge cod£•s. Flat rat-<:? a:xtended service is that service 
which re:,sul ts frorr, the district not placing a ground on tne FR 
lead. Mes::iage r·a1 e service is that service which results by the 
district autc,maticalJy advancing to the second or charge 'tie.lkirig 
position regardles£ of the office code dialed. 

In districts handJing two kinds of s~1~ice a relay is added 
to the district which controls the various connections so that 
the pro-per kind of . ~l'Vice will be given to the calling subscriber, 
For thic descript.lol'l thi::; relay will be terned as the "Z" relay 
and wt.en it controls the ground placed or: the FE lead this type 
of wiring in the district will be t-ermed •1a11 wiring. W.hen the 
"Z" r~lay controls the lead that advances the district tc the 
se·conc talking po ,i tion tni"l type of wiring in the district will 
be ter·med "J wiring. :·.'hen the district has ground connected 
permen13ntly tc the FR lead thia .v1 ring in tht- dis rict will be 
termed "E" wiring. Wb.en the r~ strict has wiri~ permanently con­
nected het advtt.ncc-.... the district to the sec1,11d talking position 
thi!l wiring is ter11.ed ''X" wiI·ing . 

In order to test the vt..rJous corr.bi.nations of this "J''', 'H", 
"E" 9.nd "X" 111 ring in 'the 1istr ct it is necessary to send tv,,o 
different non-ChHrge codes to the sender from the t t circi..it, 
ona of which reeult.s i a non-charge condition on a flat rate 
l:lmited service di trict and one that will result in udvancing 
a dist.rict to the charge _posit.ion when ground is supplied 

.._ _____________ ----

/ 
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to the ~R lead by the district. These ho codes will be tr:·rmed local 
and extended service codes respectively. The "BZ" relay of the test 
circuit cont1·ols wnich of these codes is sent. 

If a locel code is sent to tne sender hen testing~ flat rate 
l i.r,i ted service district, the district is tested as a fli:,t rate 
cistrict, if an extended code is sent, a fl~t rate limited service 
district is tested as a message rate district. 'l'he "BV" relay 
controls which way the district is cheered. 

'l'he 1, 2 JI 3 keys control the "Z" relay of the district by means 
of the 800 ohm resistance (:a). They also control the "BZ" and ''BV0 

r-?l~ys. 

For the various classes of districts tE:~ted terminals "A'' or "Y" 
ere connected accord in~, to note 56. 

The follov•ing t ble shows the code sent, the check made f' the 
".r.", "H'', •1J" end 11X" wiring and the check made as to whethel' 
the 11:t.•· relay is operated or uot accord int, tc the 1, 2 or 3 key 
ttEt rw y be opertted, on districts arranged for the various classeo 
of service. 

Aey 
Opereted 
... ervice 
hrr&n~e­
ment of 
Dis riot 

B 
C 
D 
.I!. 
F 
Lr 

I 

Code 
Sent 

L 
L 
L 
L 
L 
L 

None 

Check Made 

EHJ I., 

·, ir- rte-

ing lay 

FJ ifone 
FJ : 1one 
J r one 
~J ~o 
t'J r'o 
iJ No 

If) 

Code 
.3bnt Check r~ 

EHJ £, 

\'iir- He-
ing lay 

L FJ None 
L FJ None 
L J None 
L FJ 0 
L J 0 
L J 0 

t 

J 

,. 

,,,,,,.. 
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Key 
O,eerated I t2 ti.3 
Service 
Arrange-
mecit of 
District 

Code Code 
Sent Check ade Sent Cheok Made 

EHJ" z EHJ z 
Wir- Re- Wir- Re-
ing lay ing lay 

L FJ No!le s H None 
L FJ None s FH None 
L J None L J Nooe 
s FJ,FH No s H 0 
s H No L J 0 
s FJ,FH No L J 0 

Abbreviation Used in Table 

B Flat rate limited s~rvice (Ground on FR lead of district) 
C Flat rate extended service (Non grounded FR lead) 
D Message rate service (District advances to second talk 

position) 
E Flat rate limited and flat rate extended service 
F Flat rate limited and message rate service 
G Flat rate extended and message rate service 
L Local code 
S Extended code 
FJ "J" or "X" wiring wrongly installed 
J "J" or "X" wiring correctly iistalled 
FH "H" or "E" wiring wrongly inqtalled 
B "H" or "E" wiring correctly installed 
NO Z relay no~ operated 
0 Z relay operated 

34. STEP GROUP CONNECT-OR SWITCH 

~ 

In order to test the district selector associated with another 
line finder connector switch, it is necessary to step the brush 
assembly of the group connector one tenninal. 

~hen the line finder connector just used, leaves tenninal 21, 
the (PMG) relay releases and the (R-1) switch is advanced to po~ition 
1. The (PIA} relay operated. advances the (R-1) switch to position 3. 
The group selector is advanced, another line finder selector being 
seized and advancad, the class relays are set and another test is 
started as described in paragraphs? to 10 inclusive. 

: 

.,,. 
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Af'~er the district se)..ector circuits associated with a termin&l 
of the master connector switch have been tested, the brush assembly 
of the group connector switch beicg released, steps off terminal 21, 
and the associated (RTS) relay releases, in turn releasing the (PM) 
relay. • The (PM) and (RTS} relays, released, advance the (Rl) S'lti tch 
from position 4 to position 1. The switch is advanced to position 2 
by a contact of the (ST) key, With "AC" wiring the (PM) relay, re­
leased, prevents energizing the R2 switch as the Iil. switch advances 
thru positions 8 1 9, and 10. The (PM) relay released, operates the 
(SM) and (STP-2) relays in position 2 of the (R-1} switch, The (SM) 
relay operated, operates the (MA) and (MB} magnets, When the (MA.) 
and (MB) magnets operate, the (STP) relay operates. The operation 
of the (STP) relay advances the (R-1) switch to po0sit1on 3, and in 
~o doing~ releases the (MB) and (MA) magnets, moving the brush assem­
blies of the master swltch to the next terminal. From this point on, 
the test proceeds in the same manuP.r as with the group connector 
associated with the t1rst terminal, 

CONCLUSION OF A ROUTINE TEST 

As explained in paragraphs 10 and 14, the (EC) relay operates 
when the (R-1) switch enters position? when "AH" wiring is used and 
when the class switch goes off normal when "AK" wiring is used, at 
the beginning of a routine test, when all the district selector cir­
cuits have been tested by this circuit, the master connector switch 
steps from terminal 21 to normal, operating the (EC-1) and (3M) re­
lays. The (EC-1) relay operated, o~erates the (SI.FT) relay, lights 
the (EC) lamp and opens the operating circuits of the (MB) and (MA) 
stepping magnets. The (SLFT) relay locks through cam (N-1), advanc­
ing the (R-1) switch to position l with "E" wiring, or to position 2 
when "K" wiring is used, and operates (DB) and {DB-1), and (TR) re­
lays. The operation of the (DB) relays re~ove ground from cams (F) 
and (G), preventing the relays under control of these cams from 
operating. The (DB), (DB-1), (TR) and (SLFT) relays release as the 
switch advances tro:n position 17. The (R-1) switch ia advanced to 
position 1 by the (.RTS) relays normal. With "E' wiring tlle (FR) re­
lay opersted prevents the (R-1) switch from advancing out of position 
l. It an,other cycle of test is not desired, the (RN) key is operated 
and the (ST) key released. The operation of the (RN) key releases 
all operated relays locked through the break contact$ of the (RN) key. 
The (EGJ relay released, releases the (SM) and (EC-1) relays, in turn 
the (FR) relay, restoring the circuit to normal. 

37, RETURN TO NORMAL (RN) KEY 

When it is desired to restore the test circuit to normal from any 
position, the (RN) key is 1 operated. The (RN) key, operated, (a) re-

I 
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leases the (TA) relay, if operated, returning the time measure switch 
to normal, (b) releases the class relays, (c) opens the circuit to 
the (GON) relays, (d) operates the (DB) relay and in turn the (DB-1) 
and (TR) relays which function ae described above, (e) advances the 
(R-1) -switch to position l and ( f) resets the master, group and line 
finder selectors. The (DB), (DB-1) and (TR) relays release as the 
(R-l) leaves position l?. 1th the (R-1) switch in positio~ 1 an1 
the (DB) and class relays normal, the (R-3) s itch is advanced to tbe 
next norm.al position. With the (R-1) switch in position l, t e (SM) 
relay (if the master switches are off normal) operates in series with 
the (STP-1) relay thro~.igh the (MON) relay operated. The (SM) and 
(STP-1) relays operated, the master selector magnets operate allowing 
the (STP) relay to operate. The (STP) relay operated, operates the 
(RN) relay. The operation of the (RN) relay releases the selector 
magnets allowing the brush assembly to atep one terminal. When th~ 
magnets release they short-circuit the (STP) relay, relea9ing the (RN) 
relay. The (RN) relay released, permits the (SM), (STP-1) and (ST?) 
relays and the selector magnets to function stepping the brush assembly 
one more step. This magnet continues to operate and release stepping 
the master selectors to normal at which time the (MON) relay releases. 
The (MON) relay, normal, transfers the circuit from the (SM) relay to 
an (SG) relay where the circ~it :functions as has just been described 
stepping any off-normal group selector to normal. When the group 
selectors are all nonnal the operated (G-1-0N), (HTS) and (LF) relays 
release. With the {LF) relays normal, the (LF) selector that is off 
normal will be returned to normal. 

38. SPARE TERMINAL ON MASTER AND GROUP SWITCH 

When the master awltch steps to a spare terminal, the (R-1) switch 
bei!1g in po~ition 3; the (SPI') relay operates. The (SPI') relay oper­
ated, opens the lead for ad ancing the (R-1) switch until all spare 
terminals have been passed and operates the (SPI'-1) relay, as soon as 
the, (STP) relay operates as described abo,·e. Tr,e (SPI'-1) relay opens 
the ground lead to the master magnet, allowing the master magnet to 
xelease and step the brushes to the next terminal. As the magnets 
release the (STP) relay releases in turn releasing the (SPT-1) relay. 
':'he cycle is repeated uz:til a v10rking "terminal is found. When the 
group selector steps to a spar~ terminal the (R-1) switch has advanced 
to position 4 and tl:.e selector is stopped to the next working terminal 
as just described, for the master selector. 

39. TIME MEASURE FEATURE FIG. 1 

As stated in paragraph 5 1 the operation of the (ST) key operates, 
the (TA) relay which locks to ground on cam (N-1). Should trouble 
develo~ either in the test circuit or in the district circuit under 
test or should sufficient time not be left after the 1·eturn of the 
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district cir'cuit to permit the completion of a o~t, the time alanr. 
circuit oper tes, lighting the lamps and operati.I1g ~he (AIM) re­
gister. Ground through the interrupter, and the (STF) arc opei•ates 
the (TA) magne. When the interrupter contacts break. the (TA) 
magnet release stepping the brush ~ssem ly of the (TM) switch to 
the next terminal. This cycle is repe~ted until the brushes r~st 
n terminal 16. If this occur~ befor& the (R-1) switch has passed 

p~sition 18 on its second or third revolution through the make con­
tact of the (TA) relay, operates the {All4) register and lights the 
lamp. The brushes remain on terminal 16 until the operation of the 
(T~) key. The ope.at1on of the ke • rele~ses the (TA) rel&y which 
steps the ( } switch to normal. 

SEPARATE BUSY TD.iE ALARM AND TROUBLE ALARM FIG. 2 

When figure 2 is specified, the operation of the (ST) key oper­
ates the (BY) relay, whicr locks over lead (B). The operation of 
the {BY) relay c~nnects the (200-R) selector magnet to ground 
through the interrupter. As the interrupter ocntacts make and break 
the selector magn9t follows, stepping the.brush assembly of the (BY) 
switcb. When the (AL) bru b encounters terminal 10 or 20, the cir­
cuit is clos d from grount on the (BY) relay to the (BY) la~p which 
lights, indicating that a busy district selector cireuit has been 
encountered. The circuit re~ains in this position until the opera­
tion of the (TA) key, which when using "E" wiring operates the (lih) 
relay. The (H:..) relay locks throubh cam (N-1) and releases the (BY) 
el~y, the latter relay stepping the brush assembly of the (BY) 

switch to normal. Should trouble dev~lop 1n the test circuit or be 
encou.utered in the district circuit under test, it is advisable to 
decrease the time before the alnrm is operated. The operation of 
the (IDL) relay as described above operutes, the (TBL) relay which 
lock~ to cam (1'1-1). The {TBL) rf'}lay operated, connects the inter­
rupter through the (STP) arc of tbe (TBL) s itch to the (T3L) magnet. 
c&using it to operate and release in sequence with the inter1upter. 
The operation and release of the magnet, moves the brush assembly 
of the (TBL} switct to tel"Illioal 3 or 4 or as determined by the wiring 
used. When the brugh &ssembly of the switch as &tepped to the third 
~r fo1rth terminal, he (TBL) lamp lights and tho (TBL) register 
operates. Th~ cir u1t remain in this position until the cperation 
of the (Tt1.) key which when "K" wiring is sed opens alarm circuit· 
and circuit for advanci:ug test cire,1it to next district. When the 
brusr assembly of selector reaches a.11::1.l'Ill poL t the (HA) relay will 
operete and t1ip the bloc!<'. circuit when two test circuits are· in same 
office. When o trouble is enccuntered, tbe circuit is opened 
through cam (N-1) in position 18 of the {R-1) switch, releasing the 
(TBL) relay. The (TBL} relay released steps the selector to the ne1.t 
nc.•rmal terminal. r:i th "K.'1 wiring the test circuit can be u:;wd for a 
particular circuit ~est or repe6t te~ts with the (TA) key operated . 

..L 
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41. CONTROL A.DV.n.NCE (C ) KEY 

If trouble devel~pe in the test circuit or in the district 
selector circuit under test after position 5 of the test switch, 
the time alarm lights as described under "Timing Features." If 
after the (TA) key is operated, the circuit does not continue to 
function. the (CA) key in operated. The operation of the fCA) key 
operates the (DB) relay, advances the (R-1) switch out of pcsition 
land opens the circuit for operating (LF) magnet. The (DB) relay 
operated, lights the (BLF) lamp and operates the (DB-1), and (TR) 
relays. 'I;he (DB-1) relay, operated, releases the (FH) relay. The 
(TR) relay, operated, opens the (T), (R) and (S) leads releasing 
the district end start circuit. The (R-1) switch remains in posi­
tion 18 until the release of the (CA) key. When the (C.A) key is 
released the routine testing proceeds in the usual manner. 

42. T1VO GROUP SELECTORS OFF NORMAL 

Should two group switctea step ofr normal or get of! normal at 
the same time battery through the 600 ohms resistance in parallel 
associated with eact group connector, operates the (GON) r~lay. 
The (GON) relay does not operate in series with one 600 ohm resist­
ance. The (GON) relay operated, lights the ,(GON) lamp, and oper­
ates the (GON-1) relay. The (GON-1) relay operated, (a) locks (b) 
advances the (R-1) SY,itch to poeition 1, {c) prevents the switch 
from advancing out of position 1, (d) releases the (GON) relay and 
lights the {GON) lamp. To continue the test, the (RN) key is 
operated, restoring the apparatus to normal. 

43. FALSE CHARGE TESTS; MESSAGE REGISTER ONE-PARTY' - FIG. A 

The atstrict circuit is tested for a no ctarge call by operating 
the (FCH) key. The circuit functi'ons the sf!me as described for 
charged calls with the foll~Hing exceptions. When the (R-1) switch 
enters position 14 of the second revolution the (0) relay operates 
in turn operating the (BB) and (BB-1) relays through the {FCH) key 
opsrated. The (BB-1) relay operated holds the (R-1) switch in posi­
tion 14 loll8er than for a charged call under control of the (W) and 
(Z) relays. The (0) relay operated operates the {I) relay. The (I) 
relay, operated, operates the (W) relay under control of the "A" 
interr~pter. lhen the interrupter contacts break, the (Z) relay 
operates. The next clo ure of the interrupter releases the {W) relay 
in turn operating the (RO) relay. When the interrupter contacts 
break the (Z) relay releases. The next cloaure and break of the in­
terrupter operates the (W) and (Z) relays, The {SO) relay now op9r­
ates under control of the (B) interrupter. With the (I), (RO) and 
(SO) relays operated the (SL) relay when "K" wiring ia used the (R-1) 
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switch is advanced to p~sition 15, when interrupter contacts ar~ 
cl.:>sed. The (SO) relay opel!e.'~i!d advances the switch to positi,,n 16, 
and ground on cam (Y-l) adva•nces it to poait1on 17. Du.ring the time 
the (R-1) switch is eld in position 14, (Fig. E), the (BB) relay 
operated, operates the (DR) relay, llol-is the (CS) relay crperatf."d ::ind 
connectfl butt'9ry through 1000 ohms ree1stance to (R-3) load. The (!if<) 
re 1 ay operated transfers the (T-3) lead from djrect ground to 1n­
terruoted ground.thus testing the (CS) relay in the district. Th~ 
(CS) relay in the dist~ict follows the pulses of the interrupter (if 
it 1s properly adjusted) and thA -time interY"al is not sufft:ient to 
charge the call. The (DR) relo.y, operated, also transfers the (Ml) 
lead from the (R) relay to the (MX) relay. When the (R-1) ~N1tcb 
leaves positioc 15 the "T" and "R" leads are opened releasing the 
district circui . Nhen the district circvit r~turns ~o normal 
ground is remo7ed fro;:n the "DB•• lead releas Lng the (DR) re lay. The 
(DR) relay reJr:,•ised, udvancas the (R-l) switch to poaitL"'n te. The 
(0) relay rel9ases es the s,ritch advances fro;n position 17, 1n turo 
releasing the (BB); (BE-1.}, and (Z) and (W) rel&ys, if operated. 
Shoul::l th9 (CS) relay in the district fuil to release, the call will 
be charg~d and consequently the district will stop in the message 
regi3ter positi)n ar.d register the call. Under such conditio~s tho 
(MX) relay op~rates io poait1on l? over the (MZ) lead. The (MX) re­
lay, operated, cperates the (FCH) relay. When battery is removec 
from the ( ) .lead due to the district advancing the (MX) r9lay 1 re­
lt:3.ses allowing he (FCH-1) relay to o:per9.te and lock in series with 
the (FCH) relay. The (FCH) relays operated, open the circuit for 
advanci~ the (R-1) switch from position 17, light the (FCH) la.m:,:, o.nd 
opel'ute t.hs (TR) and (DB-1) relaya, The (DB-1} relay releas,:;;; the­
(F'R), end (DR) relays. The (TR) opens the "T", ''R'' and "S" leads re-

·1e& lag the associated line. The test switch remains in positlon 1? 
as a trou~le condition. 

Wben f1gure Fis ~~ed, a clo~~d circuit release test is made, to 
compensate tor. the effect of the condenser in multiple and repe~t 
coil jn ser!es with the (CS) relay. Wjth the FCH key oper~ted, the 
Rl zwitch ln p03itior 14, and the class m'litcb in th~ s cond tr:st 
position, ralays {CS) (0) (BB) (BBl} and (DR) operate following the 
tip and ring closure through the district (CS) reloy. Relays (BB2) 
and (BB3) ,:-perate ch~cking the continuity of the operate test path . 
ard. when i1 terrupter III clo"•·~:, relay {:::) e>perates, closing tl:-.e busy 
beck (J) interr~pter p~th which shoTt circuits the reJoase path giving 
an operate current to the circuit (CS) relay. The t~ ;t continues as 
previously described reg1 tering a false charge if the (CS) relay does 
not release during the interrupter open period. 

44, FALSE GROUND Tl/0-PARTY 

Durin~ the third revolution with the (FCH} key operated. a tP.st 
is made to determJne whether the two-party district~ recognize a felse 
ground on thl! tip side and prt;vent the district charging a call on 
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l!ither register. The test switch arrives ln position 11 snd the (PT) 
relay is connected to the tip which causes the district selector to 
function a 2nd party eharge. The district is held for a sufficient 
time to set up a charge c~ndition and when the test switch arrives 
in position 17, the district circuit under test will be in ,oeition 
16 and the (PT) relay 1s again operated over the tip which shculd 
cause the (T) relay in the district circuit to operate and block the 
district. The test and district circuits are held until the (FG) and 
(FG-1) relays operate. The (INT) relay operates in position 14 of 
the third revolution of the (R-1) switch under control of the (0) re­
lay. These relays are held operated until the s?itch leaves position 
17. When the (PI') relay operatee in positl.on 1? 1 the (FG) and (FG-1) 
relays operat d under control ot the "C" iDterrupter. The (FC) relay 
locks under control of the (INT) relay and the (FG-1) r lay locks to 
cam (H-1). 'The (FG-1) relay, operated, opens the "T" lead to the (PT) 
relay, releasing it and the (T) and (I) relays in the district, and 
short circuits the (INT) relay, releasing it. The party test switch 
in the district now advances and send.!-1 out rf,gister current over the 
"14-2'.' lead, opera.ting the (It) relay and moving the test switch in the 
regular manner. When the (INT) relay is operated, it connects the 
(~) :relay to the "M-2" lee.d and also closes u circuit from the (MX) 
armature to the (FCH) relay. Should the district not recognize the 
false groWJ.d and r6gister a call over the ''M-~" lead, the (l!X) relay 
operates. The {MX) relay, oper~tsd, operates the (FCH) relays which 
function as described above. In the ca e that the district under test 
does not recognize the false ground on the tip aide of th circuit in 
position 11, e.nd tails to set the district tor charging over the "M-2" 
lead, and for the ua~e reason did not recognize it for rete t. the 
charging current is sent out over the "M'Z" lead. W!tb ttL" wiri~ the 
"MZ" lead being op~n at the (MR5) relay, no relay is operated, thus 
the tests itob is stopped in position 17. With "L" wirill.€' the "MZ" 
lead is connected to the (Mr..l) relay. The operation of the (MXl) re­
lay operates tho (FCHl) relay blocking the te~t cir~uit in pos.17. 

45. COIN DISTRICT (FCH) KEY QPER.q,TJID 

On coin districts the current to the (CS) relay in the district 
is interrupted in the RaJlle manner es for the message r~gister dis­
trict, but in thj~ case, the (CR) relay is added to operate on making 
coil return t~st t:.::1d movee the teat switch out of position·l? in the 
usual manner when the (CS) relay in district has functioned properly. 
The (CN) and (CR) relays a.re connected in multiple when the (FCH) key· 
is opernted, and should the (CS) relay stick, the charge relays in 
the district, operate, ca.using the sender to send po itive coin current 
which op .rctes the (CN) ralo:, 111 turlr ce.using the (FC.d) and (FCH-1) 
1·elaya to operate. The (FCH-1) relay operated, perfonns the same 
function as described in above pare.gx·aph • 
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To test a particular cH t1•ict, th'9 (PC) ancl (ST) keys are oper­
ate,J in the order na'!led. The (ST) key operated adve.nces the (R-1) 
switch to position 2. Th (PO) key, operated, (a) op ns the re~lar 
circuits for &dvancing the ( -1) switch out of positicn 2, 3 1 4 and 
5 and for oper ting the s lector magnets, (b) provid3~ a circuit for 
operating tr.P. selector magnets under co~trol cf the dial, (c) oper­
at_s tte (PUL) and ( ~) r~lays. In position~ the (S) relay oper­
ates and the diel is operated. The O?~ration or the dial releases 
and reoper tes thA (PUL) r lay which int rn operates and releaaes 
the mast, selector lll&gnet thus 5teppin the selector around to the 
desir·ed te:r.11inel. The (STP) key is not operated operating the (SS) 
rela:·, when th (::;TP) key is released the (SS-1) relay operates and 
looks in serieo 1th the (SS) relay. Tho (SS-1) rela operated, 
advruceJ the (R-:) itch to position 3. ~s the { -1) s~itcb leaves 
position 2 tr.e (SS) relays release. Thr (:PLFS) relay operated closes 
a cirnuit for oper ting the (SG) 01· (SLF) relays in positions 3, 4 
and 5 of the (R-1) s itch and also opens t e operatii:ig circuit for 
th (SI.FT) r~lay. The (SG) relay, ccrresponding to the S3lected 
mater Gelcctor te 11naJ., oprrates in position 3. The group sel ctor 
is stepped to the desired group by the operation of tbe dial and (R-1) 
switch is advanced to position 4 ~y the operation of the (5TP) key. 
In position 4 the (LF) oel ctor is advanced one step fm: cla"s 
setting, The (STP) key is tiga1n opereted advancing the (F-1) switch 
to position 5. In position , the (I.Ji} selector is stepped arou~d to 
the desirtd district by th operation of the diul. nt the same time 
the (CL) selector is stepped around so that it ~ill keep in step with 
the pertic1ila.r (LF) el ctor. The (J:<-1) switch is ad anced to posi­
tion 6 by 4;he opdratio of the (STP) key. OthArwise the circuit 
functioDs in the uau l mann r as has beea described. The (PC) key 
is r- turned tc no:rn.E.l otherwi:-;,~ the ci!'Cui t stope in position 18. 

47. REFE.AT KEY (REP) FIRST TEST 

,',r:b.en it i desired to repeat the test of a ce1'tuin distr·ict 
selector circuit, one of 'the repeat keys i operet d depending 1,;pon 
which te tit is desired to repeat;. The operation of the II.EP~ First 
T st" kel· (a} opens the circuit t rough the (R-3} 3"' ·1 tel'. pr1:lventing 
the cle.sz circuit for E..d anc:ing to next position, (b) opens tbe ciT­
c1.11t thro•gh the tep;;:in magnet of the lin"' finder conn ctor, pre­
venting stepping tot.he next terminal> (c) open 1 the circuit fo~ 
st plug the class selector, (d) closes circuit& for advancing he 
( -1} ., ;itch from posit en 16 and 18, and ( ) ope~:; the circult 
th:r<.ugh the (CT) r lay pre enting its rcc,perotion on t~e !'epP.8 test. 
0th r·:oe ~h clrcuit functions in the ~s al manner tezti _ th cir­
cuit r·epeetedl)- as 1ascribed f r the fir. t revolut .. ion of t e (h-1) 
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:;\•:itch. ',\Tith ''E" wiring the ke.y ~u..1t be operated while (R-3) $,itch 
is in the first test. iith ~K'' wiring the (REP) key msy be operct~d 
at any ti.ea~ the operetion of tae {REP) rel~y in pos. 7 or R-1 
:.mitch cJ.oses the e.tove paths at ,the proper time. (REP) 1st Test -
key mu:1t not be operated at the same time the (RCI) key is operated. 

48. REPEAT KEY SECOND TE.ST 

The operat • on cf the '"'REP" Second Test" key (a) pi events the 
st~pping magnet ~esociated with the line finder connector from 
op r tine and moving the brush assembly of this cc,nnector to the 
next termin las in the second r~volution of a regular test, (b) 
clos~~ a ~ircuit for advancing tho (R-1) switch from positjon 18 and 
(c) prevents the (R-3) switch from advancing by opening the ope~uti.ng 
cireuit of the {SR-1) reluy. Ground on the {ST) key advances the 
s i t.cr. to posl t~on 2 from l'thich point the T'3peat tert of the second 
revoluticn is performed in a mtlJlller similar to the regular tP-st i~ 
tt~ econd revolution. The test circuit continues to repeat the test 
un il the key is released. With "E" wiritJg the key mu~t be opereted 
vhile the (R-3) switch is in the 2nd test position. (Rap) 2nd Test.­
Key must not be operated at the same time the (RCO) key is opP.rated. 

4S • REl'E,•.T KEY THIRD TFST 

The operation of ''"REP" Third Te t" key, (a) closes a circuit to 
advance the (h-1) 3\\-'i tch from position 18, ( b) opens tt.e ciro'ii t 
through ~he stepping magnet asoociated with the line finder connector, 
preventing its operati0n and (c) prev~nts the (R-3) switch from being 
adv-need by opening the c:,erating circuit of the (SR-1) r· lay. The 
third revolution te3t is repeated it1 thc:1 usual manner! 11hen tho 
operated (ro:P) key is released the circuit continues w.aking routine 
tests. With "E" wiring'the key must be operated duiing the 3rd test. 
(REP) 3rd Test - Key must not be opercted at the oame time {RCO) Key 
is oi;erated. 

50. STOP AUTOhtA.TIC TE.ST 

The release of the (ST) key advancen the (R-1) switch to norD\~l, 
stopping the automatic test of the district circuit and prevents the 
{R-1) sv1itch from udvuncine out of position 1. If it is desired to 
rest~re the te~t circuit to normal after the release qf tl:e (ST) key, 
the (RN) key is operatedo 

51. PASS BUSY (PB) KEY 

'lh · n it is doe ired to pass b1 all· busy di~tricts I the {P~) kay 
ia opeTated. The te~t ~J.rcuit mo.y also be advanced when held by a 
bus.{ district by the operetion of the (PB) "{ey. 'lhen the (LF) 
e ~ctor steps to terminals conn cted to a busy district the (DB) 

--------=-------
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relays O'peratA. The (DB), (DB-1) a~d (TR) relays operated, lock when 
the (~) key is operated, until the (R-1) switch advances from posi­
ti.:n 17, With the (DB) rela!rS and ~ha (PB) key o:;,erated, (a) the 
(BSY) register ~perates registering the number of busy districts 
passed, (b) e.dva.ncP.s the (R-1) s itch t? position 19 and (c) in p,;,J3i­

tion 18 advsnces the (LF) selsctor one terminal as described e.b~ve, 
the (FR) relay being released by thP. operation of the (DB-1) relay, 
the (R-3} m~itch remains in the ?.1 5 1 or 8 position as the case may bo. 
The (R-1) switch is advanced to position las described ubove ~nd the 
circuit tests another district. Should the district under test be 
allotted and mane busy by a calling subscriber betvteen th8 1st and 2nd 
or 2nd an1 3rd r volutinns o~ t~e (R-1) switch, the (DB) relays are 
operated in position 6 of the (R-1) switch as described :ibo-r-,,1, The 
(DB) relays with the (PB) key op .. rated, performs the !'Unctions as jut 
desl!rib~d and also c,perate the (SR-1) relay which returns (E-2) ~mt tch 
to n:n,:ial. The (DB-l) relay advances the (R-1) switch to Jo1• l tion 18. 
Thi~ cir~uit then fun~tions as has just beeo neEnribed advancing tbe 
(LF) sel~ctor tc test anoth~r district without making the 2nd teat in 
the di~trict. 

52. BLOCK FEATCTRE 

,If • 

The (BLK.) relay used in this circuit, essociated with terminal 4 
of test, group will put ground c~ 3rd sleeve terminal of tast group; 
when he (BLK) relay operates, it will advance the test switch to 
position 8. Th6 (BLK) rela1 beiI1€ blocked to ground through the con­
tact c.,f (TC) relay will h,,ld, preventing other test circuit from 
advancing beyond the dial tone teat po 1t1on, until this circuit mak9S 
tru.nlc,test, which i9 indicated by the 1st operation of (TC)· relay. 

The release of the (BLK) rel~y permits the operation of (ELK) re-• 
lay in the other te::;t circuit eo that it, in turn, can advance for 
brush seled-tion. '?/hen "K" wiring iE '.lSed, the block feature will b8 

tripped by the t£ouole alarm. 

53. WIPING OUT SENDER •1/HEN' IN SELECTION BEYOND FOS. 

If the H Jt c1 rcui t io returned to 7101,naJ. et time Render is in 
selo"·Otion beyori.d p •.,si ion, the sender "T" &.. '"R" leads wilJ be COJl­

nected to a be.tt,1.cy and ground. as t•oon as tl:le (FRl) relay reler·.se-s 
which is controlled by th1'3 district reachtng norme.l. 

54. REMOTE COh'TROl 

Jr,cks are p_ovtded at the district an1 line finder frames, so AA 

tc control the tost c1r~.11t from the district and line finder frames. 
Th~ (BC) r19lay is operated by using a 32-A test sat in connection 
with these added jacks, and f'llnction the test circuit the same as the 

' ,.. 
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(CA) key, as described ~bove. This remote control feature will only 
function. with (REP) keys opE.•rated. 

55. TEST .FOP. REVERS .. U, OF T & R LEADS TO SEt-i"'D~ 

56. 

When • !C" wiring und (LCl) relay is used, the teat circ•JJt will 
t. st for a rever:1::ll. of the 11T'1 & "R" leads to !lender at the tL"le the 
dial tone is c,.:,nnected through :from the sender, This te:st 1 mad . 
by a direr.t. grounc on '"R" lead through contacts of (tel) relay, whi<:!l 
prevents t.h~ oporu _ton of the (Lr.) rele..y when ground ie cw:>nnected to 
"R" leod of send.or, t.owevf:r 1 \lhE'!n battery through ( r .. ) re~.ay of seud~r 
is connected to the "E" l"3a.d the (LC) rl!llay will operati,, in turn 
operating the (101) which removes this ground. 

BRUSH 0ONTLWITY TEST 

Tbe brushes of th~ district selectc, under test may be checked 
for continuity with the (BC) key of the test clrcuit operated. Tbis 
te t ·1s made by dialing from the test circuit into the sender an 
office oodE1 ubich c,Jrres1>onds to tl:!H di~trict brush and group to be 
checked . .An offic~ code used by subscribers in regular servico 
operation is used for this test. Codes may be used which cause the/ 
district selector to select an incoming selector either diroctly o_ 
through the medium of en office teleotor. Office codes which cause 
an "RGI" trunk, an ,,perators trunk, or similar circuit to be- selected 
should not b~ used bee use of interference wlth these operators. 
Arter the office code is dialed the test circuit waits en interval 
r.uffichntly long for the dj atriet selector to reach the selecti,:m 
beyond ,osition, •and then abe.ndo~s the cell by opening the tip and 
ring. The send~r will complete office selections :.md due to the facJ.: 
th1at no munerical digits hav,· bet:~l recorded and t.he caJ.l has been 
abandoned the sender will advance the ioeomi1.1g of fin.al selector to 
tell tale. P. signal from the selector to tbe ~ender indicating that 
it has arrived at the tell tfil.e will cause the sender to ~dvance the 
distric+, to itc ovarflow position. With the tip and ring ope the 
district selector will advance to norms. The raturn to norml of 
the aistrict $elector is used as nn indication that th~ bru h con­
tinuity test has been u~tisfact0ry and the next dist=tct s•lector 
will then be testP.d. If the district sel ctor does not return to 
normal within e predetermined interval the trouble alarm ~ill be 
ounded. 

The circuit opergtion to accomplish the above is described in the 
follow1n~. The dis·trir,t selector to be tP. ted is selected and the 
(CL) ~ itch and th class sequence switch are set in the usual manner. 
If the district ,elector to bo tested 1s idle, tbe operation of the 
(IDL) relay jn position 6 of the (Rl) switch closes a circuit through 
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the contact of the {BC) key operated and.the (C-3) cam to advance the 
(R3) switch to its second t~s position. This enebles the dial jacks 
to be us d. With the (R~) switch in the second te t position the (Rl) 
switch advances to position?. In position? the usual c7erstep t~st 
is me.de. I•1 pc:3itionn a. 9 and 10 of the (Rl) switch the code is 
dialed corresponding to the pluga inoertAd in the dial jacks. When 
the (Rl) switch reaches position 11, the (BC) relay operates through 
cam (Hl.). The (BC) relay operated cloRes the circuit.for stepping the 
(MC) switch under control of the 118" interrupter. When the (MC) 
switch has reached poajtion 5 a ctrcult ls closed through the (BC) arc 
to operate the (WO) relay. The (WO) relay 09~rated, locks under con­
trol of cam (Nl) and operntes the ('IR) relay. The (TR) ~tlay operated 
opens the tip e.nd ring to the district selector and eender. :Vhi1'3 the • 
(1tC) switch continues to step under control ot the "Bl! interrupter, 
tho district 3elector sh~uld be returned to normal due to the c~ll 
bai1~ abandoned. If the d1strir.t is returned to normal ground will 
remr:,ved from the "DB" leao relea$1ng the( .. ) and (.FIU) relays. ThA 
(FRl) relay released operates the (.ADV) reluy which locks un1er con­
trcl of the (Nl) cmn and advances the (Rl) switch to position 18. In 
position 18 the ccnn~ctor switches are advanced to the next district 
to bet sted in the usual manner. 

If the di trict sel9ctor d1 es not return to normal du~ to 
trou le, rotating district, send.I failures or eny other tro ~le, _ 
(re) switch advances to terminal 15, \Jhere it op£.•rates tho (B'r) relay 
through tte (BC) arc. The (BT) relay operated locks under control of 
cam (Nl) and prevents the operation of the (:.DV) 1·elo.y if the district 
selector should be releasod due to the action of the senaer mon tor 
and lights the (BC) lump. The ti·ouble alarm so~nds eftor the usual 
interval. To repeut this test the (REP-...,) key is op 1·e.tod advancing 
the (Rl) switch and preventing the R3 !ind <:l3ss SNitCbt,~ from 
advancine. 

5?. AUTO?&':'lC RE.IEASE FROM TIME AL'\.R!~ PCEITION 

To ci&ck the o:utc-m£.ti c release feature of the district selectors 
the (DR) ey is operated and the ROI key must be operated as the test 
is effective only in tb~ second test position with the district (CS) 
and (CH) relays operat!Jd. Tho test witch advances tc position 1? 
in the usual manner but the diatrict remhins in talk position as the 
:on) key provides a held circuit for the (DC) relay. It also closes 

6 path 1hich holds the (SL) relay in posit!on 15 to l? until the 
di~trlct advances from talk position. When the (SL) r lay releases 
th€ bold circuit for the (DC) relay is cba?l8ed to a r lease circuit, 
t.:• prevent the (L) relay from opero.ting when line findor returns to 
nor:nal E;nd to remove ::}hunt I for ccin current. The test of the 1'b.t 
ratFI district advances from position 17 when the (SL) rulay releases 
but a rnes"lege x·ate or coin dist1·ict awMits the charge. 
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✓ The time al rm period is la.:igthened to prcvide a ~ini um off ve 

minutes, 

5ij. S & R JACKS 

Tbe S and R jacks are used for connecting the tran is ior.. test­
ing set to the test cirouit so thet the test circuit can be used tor 
connecting it to the di trict aelect.:,r, 
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