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MITll)D OJ' OPZRATIOll 

Panel S7at.. - 2-Party Muaege Lille and Trip Circuit 
Panel L111e 1'1n4er - Battery Groun44t4 at :1114 

1. PURPOSI or OIRWIT 

1.1 Thi• olrcui\ 1• uaed to eatabll8h oonn.eotiou betwNn 
aubaorlberat atatiou and the apparatua in the panel ottto•• 

2. IIOJEIJCG LDllTS 

2.1 Thi• circuit haa a -.xi-■ external loop reaiatanoe ot 
l~ obaa with u •rth potential. ot +20 to -1, •TOlta am a 
alnlmm leak naistanoe ot 10~000 oba8. 

OPRRATION 

3• PRINCIPAL 1UNCI'IOIIS 

3.1 To oauae the atart oirouit t.o tunc\ioD e4 atart a 
-line tinder selector hunting tor the oal.liag line. 

3.2 To trip the proper J.iu J'iD4er bruahea. 

3o~ To operate the proper •••aae register on a o--• oan. 
To operate the Line Pinder 'l'lae AlUll Ci~llit. 

3.5 To diaooD.D.ect battery e4 groun4 troa the aubaoriben 
llD.e OD &D lDOO.llliDg Oallo 

s.& When 2 party lines aN arrug-4 tor N110te control aone 
registration or no~u oTertille, th• operation ot a polar 
relay operates either ot the 2 regiaten, clepen41DC on tbe 
polarity ot the charging current turniehecl by the dtatrlot. 

z., A coTer switch 1• proT14e4 oil the polar relay, to pr.­
Tent tale• operation ot eubsoriben• reglatera whell testina 
or a4juattna thla relay. 

3.8 ProTidea tor line load control. 
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IJll!ClrIPl'IOII OJ' OPIRATIO• 

-&o ORIOilfA'l'DIO A OAIJ, 

The operatioa ot • oall or1ci•t1ac in tile ft.rat ta 11•• ot 
• group 1• u tollons Wilen tile no•l••r at tile oall1J11 
atatloa.- l• NIIOTecl troa the •to1'-iaoot, .the (L) rela7 la 
tile liae elreult operatN oTer tu rlA& •14• ot the 11• 
tllroQgb the nbacr1bert• loop, beot oTer tile tip· alt• ,o 
groun4o The lla• relay (L) operatect, eoueot• batter7·to 
tile B tea1Dal ot the liae u4 .operatu the (BA) Nl&7 
through it• lmier •1n41Dee ft• CM) rela7 opera"4, operatN 
the (TR) rela7 troa crou4 oa tile al'Mtur• ot tile (Bl) 
Nlq, break oolltaot ot tJae (E) nlaf,_ fOO ola w1D41 .. ot 
th• (TR) relq to )att•l'J' oftr tM (Ill lea4. Th• (ft) 
relq operated•·ta) operat• tll:e ho trip •aa••• (~) 
opeu tile loot1111 ••riN olrwit tllroqh the (ft) Nlap 
ln the other bank group• aD4 (e) low tllroqll lt• 600 . 
Oba w1D41ng to batt•l'J' OD Ml'll,iaal l u4 b~•ll ot th• 0 
group 41atrlbutor ••leotor• la ••r1•• with.th• (STA) 
Nla7 ln th• start oiroutt. 

60 STARTING A LID J'DIDD 

When th• (STA) NlaJ 1A the start otreult operatN, lt 
■tarts a une tln4er hutt.aa tor tile oalllna 11u. Baoll 
TRIP aapet operat•• lt• ,np l'04f thu t.r1pp1Dg the 
eorreapondlng group bNahea ot tile •••oolated ••leoton 
on it• reapeotl•• aide ot the tl'UII •• the llu t1D4er 
selector start.a upwardo Ground oil t.be E 1M4 operatN 
tile (lt) relaJ which, (a) lo• \o crou4 Oil the arut11N 
ot the (BA) Nlay Ull4er ... ,ro1 ot tbe (0) relq Cb) 
open.a the olrcutt· through the 700 oba wln41na ot the 
(TR) relay, thu• prnentlng uother 11• t1D4er ••lectoi, 
troa being started bJ thl• oall, (o) oloae• a olrouit 
troa tile 1~ om wtn41ng ot tile (O) relq, but the (0) 
NlQ' 40•• not operate at thl• ti• Oil aooount ot 
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1nautticient current through the winding. Aa the line tinder 
selector J10Tea upward and at the end ot tbe tripping zone, 
ground on the I: co1mu1tator bNah an4 aegaent, abort circuits 
the 600 oba winding ot the ('l'R) relay. The (TR) relay released• 
cloaea the locking sen.ea· circuit through the (TR) relay■ 
in the other groups aAd opens the circuit throu«b the two 
trip •gnet■, which rel••••• 

mn.EASim Tim TRIP CIRCUIT 

When the selector brushes make contact with the terainala 
associated with the calling line, batter,- on the B tel'llinal 
operates the (0) relay. The (0) relay operated, opens tu 
locking circuit ot tbe (I:) relay butt.be (I:) rela7 is T8rf 
slow in releasing an4 bolds the (0) relay operated through 
the 1~ oba Winding in order to pel'llit the (BA) relay to 
releaae·betore the (0) relay, otherwise aAother line tinder 
may be ■tarted by th1• callo When the line baa been tound 
the district tunotiona and connects batter, to leads, 
operating the (CO) relay. The (00) relay operated, release■ 
the line (L) relay which 1n tun releases the (BA) relay 
thua opening the circuit, releasing the (0) relay. Another • 
call •7 now atan within this same group ot ten lines it 
the atart circuit la ready tor the callo The operation tor 
a call originating in the last ten lines ot a group ot 
twenty, will be aiailar to that already 4e■oribed tor the 
tirat ten lines except that the (BA-1), (K-1), (~l) and 
(TR-1-) relays are involTed iutead ot the (BA), (K), (O), 
and (TR) relays. 

80 SIIIOLTAN!l>US CALLS 
.. 

It.there are simultaneous calls in both the r1rst and lan 
ten lines ot a group ot twent1 lines, the relays ot both 
sub-groups will operate as alread7 described, etartibg two 
line tinder selectors in ditterent sub-groups at the efllll.e 
time. In this case, the inner windings ot the (0) and (0-1) 
rele,'a are connected together through the make contacts ot 
the (BA) and {BA-1) relays. The (0) and (0-1) relays will 
theretore operate in parallel'when the H brush ot either 
or both line tinder aelectore make contaot with the H 
terminals ot the calling lineo 

9o lmSSAGE REGIS'l'lm 

9.1 Il'igo /,, "X" Wiring 

The two party message register district which la associated 
with this circuit is arranged to test the subscribers line 
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to determn• which eubacriber 1• oaJ.Una. 111ien till• t.Nt 
- ha• l>ffn made and the cl1etr1ot a4TUoea to it.a •••se 

Ngiater111g poa1t1on• the (CO) Nl&7 1• either held 
operated or r•l••ed depen41ag upon whlola pe.rt7 1• o&J.llng 
au batteey 1• coDJ1ected to 1M4 a, thu operatinc tile 
• (&-1) or (IIR--2) ••aac• Ngl•t•r• 

9.2 Pig. 2 -re Wlrina or flg. s, with Pip. s,, aD4 O 

When the call ha.a reached the ataa• wben the clietrlot. 
appliea the charging CUJ'NDt 011 the B leact, the (P) rel.q 
i■ operate4 111 • direction 4epen41:nc on tbe polarlt7 
applied to the B lead. ftea negat1Te polaritJ 1• applied 
to the B lead, oontaote 3lf u4 ,,- ot relay (P) an eloaed• 
operating th• (JIIU) regiater, aDd •h•n·poalt.lTe polarlt7 
1• applied, contacts lT and 2'f ot relay (P) an el.oaed• 
operatillg the (IIR2) regiater. Th• reaonl ot •1'1aer 
potential applied allows the (P) relay to r•l--•• 111 
tum releaaing the (Dl) or (JIR.2) reg1ater •• th• oaN 
may be. 
A cover ••itch 1• provided on· tbe (P) relay, wllich 1• 
so arra~4 that when the oover cap la l"IIIOTe4, contaota 
lB and 2B_ are opened• raonag battery troa apriqa 2T 
and :,r, in order to. prevent. tal•• operation of the 
ngletera when the (P) relay ia being a4Juate4 or teated. 

lOo TBRKINATIHG CAU..S 

When tbe final aeleotor conneota to the tip, rlq and 
sleeve tel'lllinal.e ot an 141• line at the tinal aultipl•• 
battery through a resistance ia tu final o1rou1t 1a 
connected over the s 1•4 to ground through both WincHna• 
ot tbe (CO) rela7 (on 1Ddiv1dwtl linea or the la•\ liDe 
ot a group ot oonaecut1 •• line•) or through tbe 100 oba 
winding ot the (00) relaJ (011 intenaediate line• ot • 
group ot ooueout1•• lin••>• Th• lCO) rela1 operate4, 
diaoonnecta the (L) relay batte17 br14&e troa aoroaa \lw 
tip and ring ot the line. When tu ttnal aeleotor returu 
to 110:mal, the clrouU through the w1n41na ot the (CO) 
relay 1• opened, rele&aiD8 the relay and reatoriq tba 
oirouit ,to nonulo 

1111 OPERATION 01 LINB LOAD COlffitOL RA'MD - (J'i&o ?) 

When tbia teat11r• ta proT14ed, all tile line• ia th• 
ottioe •7 be grouped into S claaau, A, B and Oo Scae 

I 
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lin•• iJl each cl••• aay be proTi4e4 in neh lina tiD4er 
group• but all the line• aaaoo1ate4 with 07 one trip 
o1rou1t an be ot the•- cl•••• 

The line load control feature 1• lie\ proT14e4 tor olaN 
A 11n••• blR 1• proT14e4 tor olaaeu B and o. 

To operate the line loa4 control featQff tor ola•• B 11••• 
the proper keya ill the lina loa4 oolltrol oirouit are oper­
ated, oauaing the operation ot th• (IBJ.) • (J.1112) and (I.BS) 
rela7a. 'l'llea• rela7a operating, <•> operate tile ,o) an4 
(01) relays ot all claae B trip o1rou1t•r theNbJ' openlJII 
the operating patha of the lTR) aD4 (T'RlJ relqa ill tlle 
trip o1rcu1ta, aa4 (b) epu tile B lead tl"Oa th• line t1D4er 
time ala1'11l to claae B trip circuit•, thenb1 pNTentlna 
the the alal"JI and release feature• troa tunot1 oning. 
RelaJ" (LB3) operating, also lights a·lup •••ooiate4 with 
the clue B lines ot the line ti~er group~ proT14ea 
tor operating an alam in the ltae load control eil'Ol11'o 

'1'0 operate the line loa4 control feature tor cl••• O 
line•, the proper keJ8 ill the line load control circuit 
are operated. The operation 1• the aaae •• 4Noribed 
aboTe tor olaas B lin•, acept tbat the (LCl), (I.02) 
and (L03) rela1• operate to pertora t);M ruo,1ou 4u­
or1bed aboTeo 

When the ke7e in the line load control olrcult are ru­
torect, the (I.Bl), (LB2), (LB3). (LC1)1 (LC2)" an4 (LC3) 
relay■ rel••••• re■torlag the olrollit to noraalo 
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