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.: ::'.'fb/ -~,/CIRCUIT DESCRI;FTIOB 
. ---·- SYSTEM9 DBVELOP.IIKNT DKPARTMBRT 

. ..-·· PRINTED IN U .s .A• -

PANRL-SlSTBI( 
START CIRCUIT 

CD-21'17'7•01 
Issue 4•D 
Ooto:ber 15 1 1957 -
f 9 Pages ) Page 1 

FOR US:1 WITH PANJIL LINE FINDER _ 
WITH TRIP CIRCUIT LOCKOUT FEA'lURE 

MODIFICATION OF ES•240293 
FOR TWO CIASS!S OF SERVIO• 

IN SAD_ 400 LINE GROUP 

CHANGES 

A. CHANGED AND ADDED. J'UNCTIO:RS 

A.l Provision added tor operating a separate peg count regis­
ter for each class ot service. 

B. CHANGES IN APPARATUS 

B.l Added 

2 - Rl964 rels._ {POl) & (PC2) (Fig. 2) 

D. DESCRIPTION or CIRCUIT <mANGFS 

D,l Main drawing is shown as J'ig. 1, and Fig. 2 added, cover­
ing addition ot (PCl) and (PC2) relays so wired that on a 
call trom a class 1 subscriber, relay· (:fCl) operates, 
causing the peg count register for-olass 1 to operate, and 
on a call trom a class 2 subscriber, relay (PC2)' operates~ 
causing- the peg· m:>unt register for olass 2 to operate,. 
Circuit no-te 116 added, ~o oover use of iiig. 2. 

• All other headings under "Changes", no change. 

J
·.;,_,i ! 
,- I 

I 

• 
1. PURPOSE ~F CIRCUIT 

'\., 
This cir,cui t is used to control the routing of calls to 
the respaetive-line findtr selectors and to start an idle 
selector hunting over the line terminals f'or the calling 
line. It is a moditication ot m-240293 tor two classes 
of servioe in-the same 400 line group. · 

2. -WOBXING LIMITS 

2.1 Noneo 

•• 
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3. ·P'CJN'CTIOIS 

3.1 'lO start _·a selector. -hunting tor the calling llne~ 

3o2· .To distinguish be1,ween .two olaases of aervio·e in :the sam~ 
line group a-nd to· indicate to the district which class of 
subs~~i~er is :\D&king a call, 

. . 

'.rQ release the trip _rel~y 1~ the associated trip- circ_uit_,. 
thus permitting another.call to start in a~y other group. 

. . 
fo pr.vent a second call being.served in any trip c~rcuit. 
until all oal-ls waiting in other trip oircuit-s have been 
serve4 • 
]laoh regular start ci~cuit. is equipped with an.emergency 
plug and Jack tor immediate·1y replacing the regular .oir--

. ouit with an e1:19rgeno1 circuit at an7 til'18• · 

'lo transter a call to the opposite eub-group.ot line . 
tinders,·should a call be originated in one sub-group when 
all districts· ot that ·-sub-group are· busy. 

To tea~ · the line tinders .• 

To return to normal. 

TQ tree th~ start circuit. 

:s.10 Provision tor timed release·ot start oirouit on tailureot 
line tinder to hunt or tailure of start circuit. to.release 
att.er a oall. 

3.11 Provision tor operating ~ senarate peg count r·egister for 
each olaas·ot service. 

4- CONNBOTING CIRCUITS 

Thia olrouit will tunotion with: 

4.1· Trip circuit arranged with lookout teature.· 

4.2 -AllY sender sel~otor~type line.tinder and dis"t;riot oirouit~ 

4.a lliaceJlaneous ·alarm circuit • 

4.4 Message ~egister connector circuit. 

DECRIP'l'l:OB-Or.oPBaA'l'IOB 

5. OBIGIBATIHG CALL 

When the reoeiver at the calling station is removed troa 
the ■witohhoolc 011 a oall originating in the tirst·20 lines 
ot ·a group of -iO lines, vari·ous .. relays in the line and 
·t~lp e1:rou1t• operate operating the (STA) rela,- trom. 
·groUD.4-oTer l•ad :x, break oont&cta ot the (OA) and.(SB) 
rel.,:111 ~ battery throUSh-the (I) resistance in parallel 
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. with the wlnding or the (STA) :relay and operat_ing the (AL) 
relay. over lead .AL.. The (S'l'A) relay operated. short-cir­
oui"•~ 'bhe 500 ohm win41ng or the ( CA} rel,.- preventing it rrom· operating .and atart1ng·a line tinder in. sub-group B·. 
•~.ila a aall.· 1s goillg :thro_ugb.,: oonneota gi-ounil: to lead .K, 
operates relay ( ST·) and removes 'battery trcm the '?R lead, 

. ther•~Y preventing ~alls 1D. other trip circuits trom · 
starting unt11·th~· line tinder brush has been tripped. The 
( ST_). relay oper4ltin-g, remo..-es t~e a_ hart oirai i tts trom. the_ 

. ( OLl) and ( CLI) -:relap- • . It a· subaoriber in· olass ~o. 1 is 
· call1Xl8,. the· (OLl) relay will operate in_ series. with the 

(S'l'A) relay and_.the (TR).relay 1n the trip ~.1rouit, over 
the CLl lead. It a aubsoriber · in olass Ho. 2 is calling · .­
the (OL2) · relaJ 1'111 operate 1n aeries with th.e (STA) relay 
and the (TR) relay in.the.trip o'-rouita over the OLI lead •. 
'!he ( OLI) rela7 operat1ng 1 · oa'Q.MI :relays ( OL3) and .(.CIA.) 
to.' operate, sroun41ng l:eaa. m through oontaota cm the (S'.l'.l) 
:rei..,-1· thereby ■tarting a line t1ncte:, hunting tor -e oaJ.l­
ing .1 ne. '.rha (CL3) and (OL4) relays also ~onneot low re­
aiatanoe battery to the Y. lead to either sub-group at d1•­
triots, thereby oautd.ng a margi.i,.al. :relay in the district to 
oper·a.te and. lock as soon as ·a line tinder atar~a up, as an 
1nd1oat1on thai a· olaaa !19. 8 subeoriber is calling. :r~r · 
a subaor1be:r hi olua Ho. 1, the (OLl) relay operates an.4·. 
grounds lead ST· through oontaots on the (STA) relay, start­
ing a 11n·e tinder hunting tor the calling line. In this 
oaae~ relays (Cl,3) and (OL4) do not ·Operate and the marg1~ 

·nal ·relay in the 'district is not operated, ~hereby ind!-· 
oating to the di·striot that a class mo. l subscriber 1a 
oaUing.. Ground. on lead It ope.rates. the (lC) and (LO) rei­
lays in .. the trip circu,it, releasing 'the (AL) relay it it. 
is not held operated tJl,rough other.trip circuits. The (AL) 
relet operated holds. any (LO) relays locked up that may be 
opera.t.ed 1n any trip ciroui ts thereby pr~venting a second 
oall _tro.m atar~ing 1D. any tr1p ·oiroui't until all calls 
·waitiJlg in othe~ trip circuits have been serv~d. 

• I I ' • • • 

,.. m'Allifnro LIRI :rnmn · 
Aa the line find.er stQt'ts upward, a oirouit is closed over 
lead Y operating the (GA) rela,-. The (QA.} relay operated 

. ~••• groul'.14. troa l_ead S'?, looks to ground on the _arma-
. wn, ot· the ·(S'l'A) .rel·&)" -114. Qlo·-.• · a circuit operating the 

, $'-'J(A') magnet.· . !he S~(A) •gne_t remain• operated until 
the r~leaae ot the (S'.l'A} relay. Ch-ound _is also connected 
to lead OB· operating th• ( CA) or (OB) :relay when all line 

· tinder seleotora in· a sub-grC>up are c;,tt normal.· As· the 
11~. tinder continues upward• ground is momentarily oon­
~•~~ted_ .t~ iead 1t1 thus· releasing the ('l'R) relaf in the trip 
·c1ro1l1t. and th• \ OLl) relay or t;tu, (CL8), (CL3l and; (_CL4) 
re~&J'• in. tlie start_ oirouit, .but holdintf the {S~A) ~elay ~--"•·d.~ 'the (CLl·) relay, or '.lihe (OL_3) and (CL4) relays, 
r~1•as1ng <>pens_ tbs. <,1,rouit through the STP(A) magnet .whic;h 
rel••••• and atepa the .brus11e·s ot the A group distributor 
••leotor to the nex~ terllUJ).als. When.-ground is disconnected 

• I, 
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tran lead K, the (STA) relay releases aud (a}· o~· ~e ., 
looking-- oi:rcui, t of'. the · ( GA) relat, which- ~el ........ (b t · opens: 
~he ciroui t oYer lead i, therebt opening the loalllJJg"Path· · 
ot the 1,-ne tinder_ .make busy .;rel-,. (o) rele& .. • the_ (·S'l!-) 
relay,·which re~onneots battetyw-the ft.1•~•- tbereb7 
allowins calls to be handled in othe~ trlJ~ja~::i •4 
(4) removes. the ·ahort 01·roui" tran. the 66c,··•- -_ ng ot 
the (CA) relay which does ·not operate at,aa·an _ae1e,t.on 
1n the group are_ busy_. 

. . . 

The operati~n tor.a oaii_ori~nat1Jl8 in the 1'l•t 80 11n• · 
o~ a· group ~t 40 line• will• be . -•1n!-11ar to that· alreaC,, . 18-
aoribed tor the ti:rat 80 ·11ne.■ exoept. tb.a,

1 
the (8'1'8), · (OB) · 

and ( OB) :rela1• and S').'P(B) ·aap.e1; u.4 the. f'!Rl·) z-•3.q ·la· 
the trip .oirouit are- ln1"01ftc1 -1natea4 ot the (8!.1)., (GlJ 
am ( GA) relaya ad .STP( A) 11apet anc\ ·the (ft) re1ar 111. 
the trip oaoui ~~- · . . · · 

''' 

7. ~G"&ROT BEI.SAS:1 OF EJ.l'AR!r OillO'O'Ia;i' 

. a. 

tt· either 'the (STA) or (8TB) relay or ~e (OLI) • (CL3) an.ct 
(CIA) rela7a· re~in operated ,due to the ·tallure ot the .('l!R) 
or· ( •TB.l) relay: in tba · trip o ire u1 t to be shunted out and . · 
rele,aaed. the (Ia') relay operates as soon as interru.pter 
eon.taots I, III and V close· and looks under 0011-tr.ol ot the . 
(.STA}, (STB)., (OL3) or {CL4) relay. 1:r.·it remaiQ,I looked 
~or approximately two seconds, interrupter oontaot n op­
erates relay (Kn),·. which connects battery thrµ resistance 
(L) to ~!J.e "ST.~ leads, to s~uilt down the (LP) relay in_1 the 
associated· l~ne finder, in oaJSe ot failure ot line tinder.· 
to hunt, and OQnneota ground to either the ('?.R) or· ('DU)' 
relay in the. trip oirou14t, &JpendJJ:lg on whether the call. 
is through th·e. A or :e sub-group,· relea.sing the_( 'l'R) or 
(T.Rl) relay and the (CLl) .relay or tahe: (OI.2), (CL3) and 
(CL4) relays. The operation ot relay (Dl) also alose~ 
ground. to the ST.P(A) or S'l'P(B) masilet thru. make contaota on 
the (GA) or (GB) relay-, to prevent the' ewitoh .traa ·advano- . 
1ng and allotting the next line tinder until interrupter 
oontaot II opens·, in order to allow more time tor shunting 
down the (LF) reJ.ay. The (Krl) :relay _releases when int,r­
rupter oonta~t-II opens, and releases the (S'fA) or (S'l'B) 
relay which in· turn releasee·the (Kl) relay restoring the 
oirouit to normal • 

The closure ot the interrupter contact VI which occurs at 
the same time oontact II is olose4 while the fD) rela, is 
operated, operates -the (KA.) :relay. The (KA). relay" operated 
looks under control ot the·key.at the trouble desk, lights 
a lamp at the trouble desk_individUal, to the·line tinder 
trame and orerates_an alarm. The operatlo~ ot the key re­
leases the KA) relay, extinguishing th• lamp and sileno-

. 1ng the al arm. · - · . 
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9. ALL SELEC'l'O~ IN OiE ·stm-GROUP BUSY 

It ·a11 the seleotors in sub--group A, tor example,- are busy 
the (CA) relq.y operates in a cirouit from ground «er lead 
CH, 500 ohll winding ot the (OA) relay to battery -through 
the 600 ob.a. resistance (0). The (OA). relay qierated trans­
tars the oiro'1i't over lead I-·tro~ the winding ot the (STA) 
relay to battery through the wiadlng ot the (SA) relay an.d 
the breek contaf.>t ot the (SB)· relay. When a oall +•·now 
received the (SA) relay operat,a in 'tum operatiug the 
(8TB) relay. The (8TB) relay operated qn the>efperation ot 
the (ST) relay and either the (CLl)- relay or~the (CL2), 
(CL3) and (Cl,4) relays operates a relay__,..in the district, 
thus atartili.g ~ selector in the B su►group h'\Ulting tor . 

. the calling 11De, and_ closes a lo(!_ldng circuit through the 
· 1000_ ohm winding and make ·oonta~ ot the (CA) relay •. Thia 

is 1;o prevent the release ot ~e ( CA) relay should a se­
lector beoOlle available in ,j.J:(e A sub-group while a call is 
going :thru the B aub•grour.- It all ·selectors in sub•group 
Bare buay th• operatio~ls ·sia1lar exoept that the (OB), 
(SB) and ( 81A). relays ~o• operate. The (STA).. relay opera­
ted, atarte a select.er in the A sub-group hunting as ex-_ 
plained· be:tore. / · · 

10. ALL SELBCTOBS IN~- SUB.-GBOUPS BUSY 

- It all the seJ~otors in bot~ aub-groupa are busy, both the 
(CA) and (CB) :relays are operated. Should a call be re- -· 
oeived in either sub-group under these conditions, the cor­
reapond_ing·_.(SA. ).' or (.SB) relay-·operates but neither the 
(STD)' nor (S~A) relay· operates as the c.ircuits to ground 
on. t.he -ar.ma.ture1f o-r the .(CA) and (C~) relays are open. 
When _a> calr le -~calved in the.;A or B sub~group while all. 
ael•oio_re •re._ b'1,sy ,- the -message register. in the · start cir-

-:_ ~u~'t: ope~i,a ~- _-_the make_ cont~cts ot the (SA) relay 
. --· - to·_ ground. qn_ -:t,, araa'lure ot· the (OB) ,relay 1.r the call is 
·. ·· - _in -lillb:~groU.Jt -A-or t~:rough the make_ oont_aots ot (SB) -relay 

to-\~--~•J~li♦: ••ture ~f the ·(cA) relay it -tl!,e ca11· is. 
-_ --in-_.·--~~.grQ~.P ·B.-_-The-•~•11&&• register tllua indicates the 

· nuaber_:"D~-.~J.llCJ whioll·.we:te originated while all the line 
-~-~ _ -·Ja~~- •ei-e-.~b-• - ·, 

1.1. 'J.'BS~.-1,IQ l'lJfn&R:SELECTOIB ----
. ; . . . . ·• :. - . . . . . . . . - ~ . . . 

-· ~ft• te~~·1,ig· equ.ipaent·Yihich is ·shown associated ·with the 
.C start_ . . · ·_ c.Jrouit. prov1tlea tor the testing_ ot any particular 

-_ line t1nde:r· selec1;or at any tiae. The test line used w1 th 
'the- teat bc,x circuit '.tor making the test •is the tirst :or 
bo'ttoa line ot the bottom. bank in both the A and B sub­
group~, the :tirat line tem.inala, in both sub-groups being 
connected together. When t·he ll-84 plug shown on the ~line 
tinder oJrcuit is inserted in the test Jack of the line 
tinder under teat the ST and STl leads are oonnec-t;ed to-

.. gether, and the circuit whic-h supplied the battery to the· 
~T lead ~rough the (LI') relay in the line finder circ~t · 
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is transterred to lead z, or it the automatic test circuit 
i-s used, the.winding.":ot the {LF) relay -in the line tinder 
oirouit is connected ~hrough the test circuit to the start 
circuit over lead z. ·Whf)D the plug.of' the test box cord 
is inserted in the test Jack or the line tinder is being 
tested by the automatic teat circuit, the (A) relay oper­
ates- from a resistance. ground on the test jack or lead to 
automatic tt,st · o_ircuit ·it relays (STA), {STB) and (AL) are 
nomai, indioati_ng that the start circuit is idle and that 
there are no calls waiting to be .served; and also in the 
case or the automa.tic test circuit, provided the line . 
:tinder 1-s idle. The· (A.) relay· operating locks t·o battery 
oQ. its contact, opens the circuit ov~r the TR lead, thereby 
preventing any· other O$~ls from starting, opens the battery 
supply lead to the (AL) ·relay thereby preventing this relay 
from operating on calls waiting to be served, and connects 
g,round to the winding o:r the (B) relay which operates it 
both (STA) .$Dd (8TB). re1ays are· normal, indicating that 

, the st.art circuit is ready to handle the test call. The 
{B) relay oper_ating locks under control ot the (A) relay, 

: closes the teat line th;ough, thereby operating the (L) re­
lay in the test line, opens-the series path tor locking up 
\(TR) relays in all trip circuits beyond the ti~st, in 
~eries with the (STA) . relay, thereby preventing a call .from 
l)eing started in ·a ~uooeeding trip circuit after the start 
o\ircuit is tree. and before the test· c1 rcuit has had time to 

. s~art the l;lne finder under test, operates the (C} and (Cl). 
· r~laya and connects battery to the winding ot .the (D) re• 
lay. 

I 
\ 

It\tbe automatic teat ·c·irctiit has found the line tinder 
bu~y the circuit thro~h the (A) relay is left open, the 
(A)\ relay does not .. operate, and the test call is blocked 
unt~· 1 the line tinder b_ecomes idle. l'be (C) relay op.era­
ted (a). opens the .circuit through the (SA) relay prevent" 
ing his relay trom operating and starting a line tinder 
in ~e B group in case all the line .finders in the A group · 
becollle busy while ~he test call is going through, (b) 
opens\ the normal Sf lead, (c) opens the circuit through the 
(8TB) · relay, and (cl) opens the operating circuit of the 
(Al} r,elay. Th«. (ci) relay operated (a) closes the cir­
cuit over the Tn lead trom battery on the normally closed 
contacts of' the 1{STA) and (S'f.B) relays, (b) connects the 
K lead of sub•group A with the K lead of sub-group B· there .... 
by oonneotiug. -the K oommuta~or-. segment.a or all the selec .... 
tors. ot both sub-groups together, (o) connects the Y lead 
ot sub .... group A with tbe Y lead of sub~group .B so: that the 
(GA)" relay will be'operated by a·~eleotorin either-sub• 
group and (d) oonneots lead Z through ·to the (STA) relay , 
in the start circuit. ,;When the·. (L) relay in the test line · 
operates, the trip ciro~it tunotions and coI;llleots ground 
through the (TR) relay in the trip circuit over lead TR, 
make contact ·ot . {Cl). relay, break contacts ot (STA) and 
(STB) relays to ba~tery, ··operating ~he (TR) relay in the 
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. . . . . 

trip oi-rouit• '·'n~. abeTe ·(TR) relay looks over lead I.; 
break· oontaota of ·(CA)· ancl · (SB) relays to battery thru 
·the winding ot ·the. (S'll.)_ relay in :parallel w1 tb the 1000 
ohm re·siatance, operati~g ·the (STA) relay. Th ... (-STA) re-­
lay operated short-o·irouits the ·sQO ohm windi"ng ot the· {CA) 
relay, oqnneots ~~d to ~ead K, operates the .(ST) relay 1 and closes a·otrouit through the·make -oontaota ot the (OlJ 
relay over lea~. z to battery through the. (LI') re1ay in the 
line tinder .. circuit •. 'l'he (ST). relay operating;· ·reJllO·ves 
-the short circuit trom the (CLl) relay, whi-c.h operates in· 
aeries with the ·(TR}'_ and (STA) rela1a an4-conneots ground 

· · ·to the '(STA) relaf ~o~~-~ots operating the (D) relay, .and 
alao.the (LP) relay 111-:\tlle line tinder·cirouit over l~ad . 
z, thereb7. oausing the· .line tinder .to start hunt•ing- tor the 
calling line. 'l'he (D) relay: ope:ra~e4 looks to ground on 
the arma~ of .the (A) rel&7 and prepares a oirouit tor 
operating the (·B) relay on t~& release o1f the {O.J.ll relay•• 
When the (CLl) relay releaaea atte_r the line tinder haa ·. 
passed the· tr~pping zonet the (B)· re_lay Ol)eratea from. the 
ground thru the baolc ~oi;,.ta~t• ot the (C.LlJ anl (CL2) re-­
lays,· male• oontaota ·o, the (D) relq to ba:ttery through 
the ·break oontaot and winding ot the (I) ·relay. The (B) 
relay operated looks to ground on the armatµre ot the (A). 
rela7 1 .releases ~he (C) and (Cl) relay~, oloses the aeries 
path ror-looking up· the ('l'R) relays in ,;ha trip circuits 
boyond the first, whio_h was opened by ·the (B) ·relar, oloaes 
the circuit trom battery on the oontacta ot .the (STA.) ancl 
(S'?B) relqs which was opened by the operation ot the (AJ • 
relay and later closed by the ope~ation ot the (01) re_lay 
throup to the 'l'R.lea4 and closes batter, to the (AL) re­
lay which was removed ty the op•r•tion ot the (A) relay. 
Thia leaTes the •t•rt oirouit prepared to handle.·regular 
calls •. 

'l'he trip oirouit in which the teat line is loo~te.4 is-nor­
ally arranged. to serve olaas Bo. l subscribers. To oheok 
the operation ot the arginal relq in· the district which 

·g1Tes the indioation _tor class Bo. 2,_the resistance ground 
put on the S lead by the-teat oiroui,; is replaced by a 
41reot ground.· '!'his ground _operattu1 the (Al) relay in mul­
tiple with the (A) relay. The (.µ) relay 1·ooks under con-

-----------~rol ot the· (E).:rela:,, transfers the C_Ll• lead troa the 
trip circuits to the (CL8) relay and closes a locking cir­
ouit tor .the {c) . r,lay ;· preventing this relay troa releaa• · 
ing until the (Al) relay has released.· The (CL2) relay 
operates instead_ot· the·(cIJ.) on the operation ot the (ST) 
rel~• Relay (CLa) in turn operate-a relays (CL3) and · .· · 
(CL&J, grounding the (STA) relay oontaota to start the line 
rin4er and also oonne·cting low resistance battery to the Y 
lea4 ~o operate the· marginal relay in the 41etr1ot for 
giving the olaa~Bo. 2· indioatlon. ~e operation of the 
(D) relay, in addition to its other tunctions,· opens the 
operating path of the (Al) _relay, preventing this relay 
froa reoperating from ground in the teat.circuit when·re-
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lay (C; releaaea, and. thereby preYent'lng ohano~ ·o~ wrong 
olaae 1n41oat1.on. · . ·-

When the plug -ot the test box oo~d is :t8JD.Oved from ·the 
Jaok.- or· the :autoJlliltio t~st oiroui t ha• ~••ii restored to 
normal, the. (A) relay_ is released, releasing the. (B), (D)_ 
and (B-J relays and reatoring the testing equipment to nor-
mal. - . - . 

12. SUB GBOUP A-LID :r.IBDBRS ONLY E~BD 

When .only sub-group A. ·line ti~dera .are equipped, .l. wiring 
ia omitted an~ X wiriQg· turniab.e4 and the operation of 
relay (SA) when·• oall oo:mea in ;!-th all A line tinder• · 
bust u4 relay (CA) ·operated, operates the ••••se· ~•1•· 
1ate:r. .Also relay (S'l'B) la. ·,revente4 troll c;,perat1n1 u.4er 
thia oon41t1on by the omiaaion ot·: wiring. · . .. 

13. SUB-GllOUP BI.ID :rnmns 'on.y zCllJIP.PllD 
Whq· only 1ub.group B line· t1n4era are-eqUS.ppe4,· ·s wirllll 
1• om1tte4 an4 • wiring tm-a1ah•4, aD4 .\he op•r~tion of 
Hl&J'. (SB) .••• a o·a11 001181 in 111th all B liDe' fiale:rl 

· bUJ' •4 rela_., (~B) operat•4• OJ_ era_ ta1· the ·••••se ~•111• 
. tar. il10 rala,- (STAJ la prev,nt~4 ;troa operating Wl4e:r 

thi~ oon41tion·'by the·om1aaion ·ot H wiring. 

14. PR:IVER'l'IO!f 07 WR0BG CLASS DtDI0.l'lI0ll :_ ... . . 
. , . , . . . . ,., ----.-:_ . 

· Should .the (~L3) or (CU) relaJ (relays s.1v1~•oon4 
olaas indication) be talsely.operate4, the '1'.Rlea4~-­
opene4 through the baok oont.aota ot the (CLS) or (CU) re- . 

. :Jay, thereby preven~ing calla trom being_ started encl the 
(DJ relay is -operated by ground trom the (CL3) or (CL.fr) 
relay·tront oontaots, through interrupt~r ~ontaots 1 1 III 
and V • Atter two aeoonds, _ relay (ll) operates through l 
interrupter ~ontao~ VI, and oontacts·ot (D) relay. Relay 
(ll) looks and operates·· an alarm, as covered in paragraph a. . 

Should contacts land 2'1' or 3 and 4B ot (CL3) or (CL4) re.­
lay·beoom.e oroaaed ground from the district over the Y 
lead when the (13) relay in the line tinder operates, 
oa•es the (D.) relay to operate and lock and operate an 
alara, as·coverec1. in paragraph a. 
Should the (Al) ·relay remain operated atter being operated 
by the ~est oirouit 1 tor tes~ing the :marginal relay in the 
district tor class No. 2 indication,. the (C) relay .is held 
operated! preventing any regg.l.ar-oalls troa being. started. 
I-ta ·oal oomes in, the (.STA) relay will remain operated, 
operating the alarm as oo~ered in paragraph a. 
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Should oo~tao~s. ~ u4 I.B ·ot th~ .-(Al) relq laeoOJie ;~~o_a.ae4, 
theNbY oauaing the. operation ot 'both (CLl) aild (CU)-. re•"· 

: ;t.aya· 011 · oall• origina~_,· by· •i~h•:r olus· ot aubao:riber, · 
the· circuit :tor_ op•ra-ing th• (C-L3) aa~ (CL4) relays and 
giving the 1n4i,oat1on t'or.··01aaa 1..-0. ··a aubaoriber· is opened 
by· \he. operation ot the (CLl) relay.: Also . the (EA) relay 
is operated .and. look,-4 o_n ground throu~ front ~ontaot• ot 
(C~J and ·(c~) .relays in- 1eri.ea, operating the alarm.. · 

_. 15. · PJCG_ COlDl'f RBG!sT:iRs .... (nG. ~). ·. 
. . 

When •1s. 2 ie turni.ahed, rela7 (CLl) operating on a oali 
troa a_olaaa l:aubsorlbe,, operates -relay (PCl)! whioh in 
turn operate• the peg oowit ·r•g1atar tor ola•• •· Bind.• .. 
larly,· relaJ (OL3)· operating .oa a oall tr"111 a ola11 a .lub•: 
aorlber, operate■ ·relay (PCl) 1 nioh in ,VA operate• th• 
P91. oout :re11·.eter t~ olaaa .. ••· • . 

DIPl'e 188 

i::P'° 
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