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Western Eleotr1c co., Incorporated, 
ilquipaent llng1neer1ng Branch, Hawthorne• 

( 1 Paces, J'ac• 1 ) 
, Iaaue.i..:ST. 502493 
AppeD41x 1. 
September 21, 1927. 

Thia Appendix wae prepared trom I••ue llO ot Drawing T-502493 • 

METHOP or oPEMtION 
District Selector Circuit - Lin• Circuit - Trip Circuit M Starting Circuit -
Tille Alarna Circuit and Lin• Pinder Circuit tor J'lat or Ind. lleasage Rate Li.ne .. 
Panel Machine SW1toh1ng S7atem. , 

A, B and C wiring were adde4 the tunctiona ot which are a• tollowsc 

•A• •iring includee the original arrang•ent. betort •1• and •c• Wiring 
•ere added.- , . 

•B• wiring includes an arranceaent tor returning the 11iie ti,der trca tell• 
tale and preYente aiaultaneou up and down drive trouble. With •I• wlring the 
(DS) rela7 la under control ot tlle (.LI) relay iutead ot 'being wired direct · 
-to th• II segment ao that it cannot operate and o'tnnect on the DOWN driY•i_' When 
the (LP) relay 1• operated. Al•o the (B) ntay aJ'llatve ie wired to th• N 
•egaent ground. The (LJ') rela7 centaat colttrolllnc th• up magnet le wired 
clirect to ground lnt••acl·ot throucll the N aepent and the aate oontaot ot the 
(J') relay toraerly Wired. to th• t•ll•tale circuit 1• w1re4 oY•r lead.a 6 and 11 
to the B lead at overflow ·an4 'thereby inaurea 'the r•l•aae of the tJ1.p oireult, 
with the above wt.ripe obangea when th• line tinder co•• to tell tale· Without 
tripping a brush, th• (LP) relay relea••• aa th• N an4 C ••C!l•nt• are openad, 
tbu• r•l•a•ing the tJP-d.r1Y• aacn•t. _•n4 the (J') nla7 •• soon aa the ••114•~ ia 
found. Th• release ot the (I') relay operatea t.he (J>S) relay which looka incl 
1naures the r.et•m ot the li1t.e.tind•r elefttor. 

•c• wiring provides tor el1111nat1ng the a1aulta111oua operation ot the UP 
and DQYN dr1 ve magnet• onl7. · , : 

I 

BH:l: D ~C • W • . 

Sept •ter 21, 1927. 
BMR I 

I 

CQK'D. BYa D.c.w. AJ'P'D. BY1 L. T. HARKS 
8.C.E. 
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This »· ot o. was prep&.1'ed trom issue 39 ot T-502493. 

~OD or OPERA.TIQW -
District Selector Circuit - Lineirouit, T.rip Circuit, starting Oi~u.it 
Time Alarm Circuit and Line Finder Circuit .FOr .Flat o_r Inc1o lllaaage :Rate 
L11'18s - Panel Machine Slritchilig Syatem. 

DEm.Oatp! 

l. PIJRf(§E OJ' CIROUI%-

lol Thia circuit is arranged to lloutJ calls, start tine lPin&tra, 
Find Calling Subscribers ;Line, Ud comi&ot ·1:t with. T&rio•• .-witch ... 
ing apparatua neceas&i'J'. to Qompl•~• a call. 

2. w~a LDII%1l 

2•1 . Thia· circil.it ha$ ~bawl external trunk- auperdao17 loop r.~ 
ot 5010 ohms. u ls also uaed with subscrib,ers ·1oops ·of 900 ohm·, -
i.Qiaum u.d a m1a1~ leK ot 10,000 ohms. ·-

·2.2 ~·1h1• circuit baa a -.Xi~ external loop reaiiltanoe' .ot 750 obm8 
and. a'_ mi'nl9Wll leak ot 10,000 o.,_ with i:n,d.1T1·4u&l eoln l~nea. , 

QP'itl!Af I Olf 

3. PJUJCU~iL .·WJQ!IOl§ _ 

•:1 'O&ll.~• Starting 01rou1t JQ.noiion. 

$.2 Route Calles· 

3.4 Sta~t send.a~ -~seleotm-. · 

i.s la\ablish ~lld.JJB conneuuun. 

s. 6 Pr~1d8 !lndng ..llana, fea~V•• 

4. cQDIC:l!G cim+n 

4.1 - J,:rq:-'etarid.ard lJMf!Gm~~ otrcnf.t.i. 
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DESCRIPTION OP OPJllATION 

5, LIE ilP 'fBIP ¢mcuri 

5.1 Origi:aa.Ung A Call 

~he operation of a call originating in the tirst ten lines of a 
group is as tollowsi- When the receiver at the calling station 18 
remctved from the switohhook, the (L) rell9' 1n the line circuit oper­
ates, th.rough the 200 ohm resistance, winding ot the (L) relay, con­
taot of the 'CO) rela1, onr the ring side ot the 1ubacriber'a loop, 
'baok a.er the tip side to grouud 011 the armature ot the (CO) relay. 
1'h• line relay .{L) operated con:neots battery to the B terminal ot 
the line aud operataa the (BA) ?"ela;y through its inner winding. 
~b8 (B.t} relay operated, operates the (1'R) rela7 tl'om 8'1'0Uncl on the 
armature Of the (BJ.) 1".e 197, break COUt&C t O'f t~ (X:) re 1&1 t 700 Obm 
windiDg of the (TR) relq, to batteey oyer the 1'R lead. The (TR) 
relay operated, (a) operates the two trip magnets, (bl opens the 
locking series circuit through the (TR) rel&.7• in the other bank 
groups and. (c) l•ka through 1 ta 600 ohm winding to battery on 
terminal l and bruah ot the G group distributor selector in series 
with the (SU) relay 1n tba atart circuit • 

. When the (STA) :relay in the start circuit operates it starts a 
line tinder hunting tor the calling lineo Bach TRIP magnet oper­
ates its trip rod., .thus tripping the corresponding group brushes 
of the associated selectors on its respective side or the trame. 
Ground on the K lead operates the (K) rel91 •hich, (a) tocks to 
grou.nd on the armature of the (.BA) relay under control of the (O} 
relay, (b) Opens the circuit through the 700 ohm winding ot the 
(TR) relay, thus preTenting another line tiuder selector from be­
ing started b7 this call (c) closes a circuit :from the 1500 ohm 
winding of the (O) relq, but the (0) rel91 doea not operate at 
this time on account of inauff iaient amoun,t of current through 
the winding. A.s the line tinder selector mo.Y,a .llP"ard and at 
the end of the tripping tone, ground on the K'conmutator brush 
and segment, short circuits the 600 ohm windiIJg of the (TR) re­
lay. Th• (TR) relay release~. closes the locking series circuit 
through the ('l'R) relq in tu other groups and opens the c1rou1t 
~hrough the two trip magnets, which release. · 
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Whell th• .. iector bNahea maa oontaot with the terminals as•ocl­
ated with the calling line, battery on the H terminal opera.tea the 
(0) i'elq. The (O) r•l&7 operated, opeAa tbe locld:ag ·circuit o~ the 
(Jet relq 'but the {IC) relq is V.ry slow in relea8ing aud holu the 
(O) relq operated through the 1500 ohin wiudlng in on.er to peraalt 
t)le (BA) relay to release beto:re the (OJ relq, otherwise another 
.line tinder 97 be started b7 this oall. · wtien the 11• llas been 
found tba district tU:n.ctions aud eomieots battery to lead s, oper• 

. &Ung the (CO) relq. The (CO) rela7 operated, releues the line, 
(1,-J. .1elq which in ttlrn releases the (BA) rela;v thua opening a 
cil'Oult, releasing the (O)· relq• ..uiotber call -.,. now start within 
this same group ot ten line• it the atartlnc olreult i• re&c11' tor 
the ~ail.. -!be ope rat ion tor a cali originating in the . last ten 
lines ot a srou.p ot twent7, will " •iillllar to that alre-17 descrl)?ed 
tor the tirat tea ll11e1 except. that the (BA•lJ, (K-1), (0-1) and (ftt-lJ 
relays are inYOlTed instead ot the (BA.), (O), (!R) aud (K) re1.,-1s. 

6.4 Simu\taneoua Oalla 

It there 11 a ·11aultaneolJ8 call in bOth the tirst aD4 last ten 
lt19s ot a croup o.t twenty lines, the relays ot both aub-groupa will 
operate as al.reaq usoribed, starting two line .tinder Hleotors in 
dltterent sub-group at the ..- time. In this case, the line winci.­
iug• ot the (O) and (0-1) re'la79 are connected together through the 
make contacts o.t thll (Bl) and (BA-1) relays. 'lbe (O) end. (0-1) re­
l~• will therefore operate in parallel when the H brush o.t eitber 
or both line tiader selectors aake contact with the B term1nal1 ot 
the calling 11~•· 

5.5 1111aase Register 

On •••age register calla, a message register opm"ates on 
battery ner lead H· 

6.6 T!J'2!\Dat1D1 Calle 

'thin the tinal selHtor coJIDt<ita -t• the tip, ring and sleeTe 
terminals of an idle line at the t'inal multiple, batte17 'through a 
re11atance in tba .tlnal cl:roui t 1a onnected owr the S lead. to 
cromtd through 1'oth wt.ming• ot the (CO) relq (ou 1ndly1clual lines 
or the laat lim of a·group ot couecut1Te lines) or through the 100 
ohm wind.btg ot the (CO) relay on an inter•diate line ot a group of 
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omiaeoatin 11••• · '!h• (CO) ni. .,_.t ... tieoOllMO'• tba (LJ 
ni. .,,.17 brlqe troa aero•• tM tip aa4 r111g ot tbe 1Une. 
When the t1Dal aeleo'or nt111"1• to DOJ'lale ,. Oil'OllU t1ail'o118h . 
\119 w1ncl1ng ot •be (CO) nla7 la opened, reltt••1- the ~lq pd 
re1•ort.ac the olrouit 'o nor•l· · 

6. ST!l!IltJ .· CIIQUif 
' .. 

61 l 9ryip!t;19 Call 

When the reoeinr at tu oalling ataticm la reaow4 t'.ro• the 
nUohhook, "f'U'ioua relqa 111 the 11• u.cl trip olrcuita 1operate,. 
o:pel"atlng the ( S!-.l) relq trom groum owr lea4 1, term11D&l 1 aud 
brush Of the G SJ'OUP cl11tri1Ntor ••l•toi-, .... \OODtao~a; ~ the 

. (C), (CA)· and: (SB)- nlqa to 'ba.tte17 •llroup the 18-IR n~ietaaoe 
I.a parallel wUh the w1:a41ug ot the (S!-J.) rela.y. '!J». (.._) rel&J." 
•P'r&ted, (a) oi-:ratea the S~P-G magnet, wbloll reai111 o.rate4 llll­
til '1'• (S!-J.) rela7 nleaHa, (~) uwt oirouha th• 5001. ohm wincl­
illC ot the (CA.) relaJ', preYenti~ it :rrom operating and starting a 
lb• .timer in 111.b-croup "B", while a oall ii golag throqh, (c) 
o.,..ata grolllld to lead K and (4) oloae1 a ai~oalt owr lead S'l', 
•au• 1tart111g a 11• tlmler hUD.ting to.r the oalling line. 

6. 2 stanl• W• P\!der 

.&.• the line tla«er atana upward a.c1rellit ia oloaed Dftr. lead 
Y opera.tb.w tae (Ill) :nlq. 'l'be (GA.) rela7 opentet., n•ovea grottlld 
trom lee4 e, loon.to fll"OWldon the armatve ot the (Sf-J.) relq 
aacl o1o••• a oireuh eperaun« the. STP.J. nagaet. ~1• oircuU ii · 
traoe4 trom{rround 011 the make oontaot o-r the (S!-J.) rel&)', malte 
contact ot tba (GA) relq, terminal an4 brush ot the .a.-z aro oi 
tba .. i.- aeleotor, to batte17 through the w1nc11ng ot tbe s~-A iagnet. 
'l'he S~J. -cnet remai11a OJeratecl un.\11 the releaae. ot .t~e (S'l'•A) 
relqe Gl"elia1'4 la a.lao oonmetecl to lead OH qperating the (CA) or 
(CB) r•lar •be11 all line tinder aeleotor1 in a groQp are ott normal. 
J.1 the l.lne timer continue1 upwar4 gr'oUD:l is mo•ntariq oonneotecl 
to lead. K, thus, releasing a rel-¥ in the trip oi:rouit but holdi11g 
the (S~A) r•l&7 ·o)>erated. When the grounci. la dieoonneoted trom 
leaA :it.: ti. (~.l) nlq rel .... •. and (a) opeu the. locltiDc olrouit 
•eolith t!le (CU.) Telq, which rel••••·· ('b) opens t~ oir-u over 
l••d L · (c) opau ti. eirou1' through the . S'!P·G mp.et, whiOll re­
le&.ea allCl etepe the bl'Wlllaa ot th• G group 41atr1butor selector to 
the nut termina.la, (4) opene the o1rou1i through the STP-A magnet, 
whleh releaaea aud •'•P• the brusma ot the A group dlatrlbutor 
·ae1eotor to the m:z.t terminals, (e) remoyee the 1hort circuit tram 
the 600 Ol\111 wiudlng ot the (C.l) relq, but the (OA.) relq will not 

. operate un.leaa all aeleotora 111 the group are bua7. 
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It ehher the (ST-A) or the \81'-B) rela1 rev.ins oP.rate4, due to 
the tallure ot the (TR)' or (1'R-l) rela.7 tn the trip olrouit to be 
ahu.te4 out u.4 released, the (XF) relq operates as soon as the in­
terru.pter 0011tacta I, III aad V close, and loou under conirol ot the 
(S'?-A) or (S'r-B) rel.q. If' it nmina locad tor two uoolld.1, ~intar­
ru~ter ocmtaot• II ·&Dd IV oloae and connect ground to either the (!R) 
or (!'R•l) rel19 ln tu trip circuit, (depend1J:I&' upon whether the oall 
b through the ·~" or "B" sub-group), releasing the (1'R) or (!lt-1) 
relq'1 When ground is remoTed bJ' ~he opening ot the interrupter oon­
taota · 11 or IV, the (S~J.) or the (S1'-B) relq releases, releasing 
the (Jtp)· _relq and reatorlng·, the oirouU to n.ormal. 

6.4 Start c1rouit Al!.rm 

1'be.olo1Ve ot the inttirrupteJ" con•act VI, whlea. oocura at tlae 
... t1- contaot• II ancl If are closed, while u1e (Kl'). relaJ' 1• 
operated.. operate• .tlMt' (n) rel•~· i'lle (KA) relq operatecl, (a). 
loclic8 under control ot a kttT at the trouble daak, (b) lights a lamp 
at the trouble deslr:, ln4iTidual to the line t1n49r f'rame, &ucl oper­
ates an al.azm. !ha operation ot the ~ releaaea th• (Kl) relq, 
extinguishiJig'the lamp and silencing the alar'IL The operation tor 
a oall originating in the l.Ut 10 lines ot a graa.p o~ 20 will 'M 
aimil.ar to that alreadJ' 4eacr1"d tor the tirat 10 11••• ezoept that 
the (S!•BI 1111.d (GI)' :relqs are luolnd 1natea4 ot the. (S'!-A) and. 

·(GA) :relaya• 

615 All 981.eotiona Ill 0!8 §U.b-Q!'OUR !uaJ 
I 

It all the aeleotora 1n wb-grop.p A, tor example, are bl18J• the 
(CA) relq operatea in a o1rouit trom crowtd owr lead. CH, 500 ohll 
winding ot tbe (CA) rel&)?, to battel'7 tbrO'QCh the &00 ohlD ne·latanoe 
c.. 'l'b.e (CA) relq operated.. tranater• the cirouit oftr lead. l trom 
th• :•1nd.1ng ot tbe S!-A rel.q • t_o battery thro~h the windill&' ot the 
SA relq eza4 tbe · bna.k oontact ot the SB relay. Wl'len a call ls now 
reoe1Yri, the SA rela7 operatu, in turn· operaU"Dg the (ST•B) relay. 
Thi• oirouit ia traced :tr• batter.r through the winding ot the (S!B) 
nla7, •'118 oontaot of the SI. relq, 600 obm reaietanoe B, to ground 
on ti. armature ot the (9) nl&J'•, 'l'he (S!-B) relq operated, oper ... 
ate• a relq 111 the cliatrlot thus atartiilg a aelector in the :"B• aubl 
group hv.ntllic tor the calling 11• aml.oloaea a loo•tn@: clrouit through 
the 1000 ohm wind.inc aD4 •lm oontaet ot the CA rela7. '!'hie la to 
prenat the. rele•e ot the (CJ,) nlaJ ahould aaeleotor became &Tail-
able in the "J.'' sub-grOllp while a call la going through the "B" su.b-croup. 
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It all ••leoior• ln au-group "8'' an lMaq, the o.....-lon l• 
a1m1lar eJ1Cept that tbe (OB) (~BJ and (S'P-A) relqe ._ ........ 
the (8!-A.) relq operated., atarta a aeleotor in the •" ·~•P 
hmltiJtg, as explal•cl bet'oN. 

6.6 All 9!lector1 Ill Both Sub-Groupe Bu17 

U all •elector• in. both sub.groups are ltuq, 'both the (CU) 
and (OB) rel&J• are operfited. Should a call 'be reoelw4 in eUiher 
aub-group under these oohclit1ona, the oorreepon41ng (SA) or (SB) 
relq operates, but mitber the (81'-B) 11or (S'l'-A) relq operates, 
as the oirouits •o ground on. the armature ot the (OJ.) and (OB) 
relqa are open.· When a call is reoehed i11 the "A" or "B" allb­
group while all aeleotora are bua7, the apeoial meaaage register 
i11 t'M starting oirouit operate• through the iaalre oomaot of th8 
(SA) rel&¥ to ground on the armature ot the (CB) rel.&7., 1t the 
call i• in eu'b-group · •J. "• or through the man oontaot ot the 
(SB) relq to 1roun4 on the &l"ll&ture ot the (OA) rela7, it the 
call ia in aub-group "B"• '!he measap reglater t1m1 iadicate• 
taa r.iumber ot calla which were or1g1n.ate4 whl la all the line 
t'inclar aeleotors were lnlq. 

607 f!•t1ng Line J'iucler Selector 

'!Ilia olrouit, which is ·shown associated with the atarting cir­
cuit, eD&blee the testing ot ~ particular 11118 tinder selector 
at 88" tima. '!'h• test line uaed. with the teat box circllit tor 
ma.king the te1t is the tirst or bottom line ot the bottom bank in 
bOtb. the "'-" am llJlt ilUb•grGU:pa, the tirat line terminal 1D bot)l 
aub...groupa being connected. together. When the plug (shown on the 
line tinder circuU) la inaerted 1n the t•at Jaok ot the line tluer 
undar teat, the S4! •114 S'.r-1 leads are oomteoted t.ogether aJ3d. the 
oirouit that n.ppl1•4 .batt•l'J' to th• sir lead la transftrrecl to lea4 
... aen the plug ot the teat box cord 1• inserted 14 the teat Jack. 
~he (A) rel.,- operate• from ground on tlle •l••n ot the teat 1-ox cord.. 
!he (A) relq operated.. opens the circuit to the (Tit le ft-) relqa and 

· OP•J"&tea the (B) l"ela~· The (B) relq is slow in operating to pre­
nnt a oall whioh baa Juat reached the (S1'•A) or (S!•B) relq·trom 
'being interrupted. !he B rel.,. operated, (a) 1001£8 to batte17 on 
ita :aaa oontact (bl operate• the (0) and. (O•l) relays u.4 (o) cloaea 
the rl.ag a.ld.e ot the loop thro-agb the teat box, which optlJ"&tes the 
(L) r•l&.7 aaaociated with the teet line. !he (0) rela7 operate4 (a) 
tr611atera the cirouU tor 'Operating the (S'r-A) relay from the IJ 
cUatributor selector bank, (b) opens th• n.oral ST lead (o) aonneota 
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poUlld. to 19&4 s, (A) OJ18n• tbe operating circuit tor the (S'P-B} re­
lq, Whioh woul4 othenlae operate and lock on a oall within the last 
10 linea in: tm group. b (CI) ~lq operated (a) olosea a circuit 
,o.the Jn.). (R-11 I'•~• owr the fl 1ea4 troa ttauer7 on the arma­
tv• et . tbe ·Sftt-G mpet, . ('I>) OOlllleots tbe X lead of sub-group ".&." 

. witll. ... ,. It l.t ... . et. n.'b......,,aup B, ·t1111a ocmnect1ng the :i comautator seg­. ·••••·et all th• seleot0r• of both aub .. groupa together; (c) comieots 
tlae Y lead ot eu'b-ograup tt.A..• with the Y lead ot sub.group "B" so tbat 
Uw. (G.l) relq will be. opente4 b7 a aeleot~ in •Uher sub-group • 

. fllttu tbe (L) relq 1Ja th9 teat liu operates, the trip olroult 
tmaot19U ad of1Ul9Ct• arouad through the (ft) ralq ln trip circuit, 

· •)Qt OelltMt Of' ti. (Clt .rela.v, break oontact ot the (STA) and (SD) 
r•l~a 'H ..... ,._ on. the .. contaot ot the :ftP..CJ -.-t, oiaratlng the 

, relat'· ia tlW trip olroul'~. When the (TB) relq in the trip circuit 
oper&t••• it looks oYer malre ocmtact et.the (C) relq, lareak con-

: taota ttt ,. (CJ.) ancl (SB) :relqa to battery through the w1h41ug ot 
ti.. (S!-J.). rei., in parallel with the 18•BH realetame, operating 
*1- (8'!..&.) relq. The (S'f•A) relq OJel"&ted. operate• the Sfi'-G magae- ·••loh nmaiu ~perate4 until .. the (ST"'!'A) relay rel•~•, (b) 

. li!&.,i-4lb'ou1ta the IOO calul win4lq ot the (OJ.) re·lq (o} •..-Ot• 
groan4 to lead IC, (d) operates the D relai'and (e) oloaes a oiroult 
tt• cr'Ouu.i through th•. break oontact ot the (GA) relq, a1t8 con-
, .. , ot the (C) r•l.&7 o"r lead z to )atte17 through a rel&J' in the 
41atr1ot thu · ca11Sing tba line tinder to start hunt111g tor the calling u..... fte (l>) rel.q opera.tect. loco to groua on the armat~ ot the 
(~l Nl&f'• When the 'ST-.&.) relq :releaaea, the (BJ relQ operates 

'Cl'Oll ~o111l4 oa tba lett. lmler armature ot the (s~-A) relq, .u con­
t•t ot the (DJ. relay, to batte17 throggh the break. contact and win41"8 

, ot· the 'I) r•l'9• !he (.B) rela,. oper•t•ci. (a) locks to ground on the 
amature·ot the (.l).rela,, ('b).releaaea the (OJ.and (Cl) rela79, there­
b.r re•toring the atartlng circuit to normal, {o) olosea the clroult 
ha batte17 on the armature ot the. S!P..G. magiaet,. which was opened b7 
the operation ot tha (J.) relay and later oloae4 b7 tbe operation ot 
tbe (Cl) relq, t1';r.oup to th• (!R) and (!R•l) lead. When 1the plug 
et tm. teat laex, oo"k. ls ~nad trom the teat Jaok, the A rel• la 
releaa•ct. releasing the (B), (l>J and (E) ralqa, thereb7 restoriDg 
the. teat o1rouU ·to Jl.Gl'!D&l• · 

1.1 Llm Pindar Diatrib'1t or 

·the cl1atr1buUng aeleotora, J. and B, are used tor cUatributiqr 
calla unitormq to the line-ti~der .aeleotore 111 sub-groups "I." &:n4 
"B11 reapeoUnq. 
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7o2 L!•• 'l'hap 40 S!lectora lOf toO Li•••_ 

'fb.en the a.Wilber o'l line-t1n4er aeleetora tera group 4oea not 
ezoee4 40 aeleotors tor e&oh 400 Un.ea, tbe atart llg o1ro~1t a:ball . 
be equipped with two 200-, distributor selectors. PlgQr• .l shows 
theee eeleetore wire4 and. •-upped tor 16 11u-tllld.er selectora 
tor each sub-group. ften~ the operation ot the (ST.;.A) rela7 1D the 
atarUng oirouit ooDeota 1 grou.4 on tllia S!'A.R'! (ST) lead, the: l3 
relay (not ahowa) tbat oi*ratea, 4e119n41I upon the terainal •• whloh 
the (A) A bridging brush b reatl-ng. .lanme the (A)A bnah ·i• :rest­
ing ou terminal fl in tlle regal&!=- atart cirouU ot 8\tlJ""'8'J'OUp ·"A"• 
In thia case, if' the f'lnt aeleotor ia not bu17, the asaooiuea. 
LP relay (not •llDWD) operates &Ile&. etarte • llu•tlllder hunting tor 
the oall1Dg lb.1.eo It the tlrat ••lector ia 'bua7, tbt a .. eoiate4 
:0 rel&J' will be operated &D.4 the cibo11U through the Ii# reia, w111 · 
be open•4• la th.le case, the LI' rela7, asaoolat•d. wltll the ·nest 
idle aelect~ will operat~. Aaauming thla to be the tenth. aeleotor, 
the clro1ait ia then oloaecl. traa growid 011. t!le (S!-A) r.laf (•-t 
ahewn) thrO"QS'b .. ~he break contact• ot th• (GA) ail4 (CV:Nl••• tJle 
(.l )J. bridging lthah and, terminal fl· ot the (l )J. arc u the' 4l'il-

. tributor ••1-•tor, the sir lead., ..- ooataot of the tirwi JG relq, 
the aeries au oontaota ot the aueoeedl!J8 op8rate4 UB :relaJ'a, 
w.a oon,aot ot the tenth D relq to 'bathl"J' thl'8118'h.the' inn.er 
wind.lDC ot tM LF rel.q .(not 1howa) whloh operate•• 'l'h4l eperatun 
ot the (GA) nlq o:perateil the 8".A--llagn8t tr• gromu1··• the 
umature ot the sii-J. relq thl'OUgh"terminal fl and the (A).0: itruh 
to 'batt•l'J through the •1•41»c of tbe magnet, ao tha1; whea. tlle 
(GA) ral&i' rei.a1ea on the eQm,plett.on ot a oall, the W!P•A··--• 
releaaea,.1n tun stepping the aeliotor 'bN.a.a •• aiep D4 gl .. 1118 
the nut aeleotor the pnterenoeo Whea the 'brw.hea ot ti. 41.-trilMl­
t.or Ml.otor. adTuoe trom the terminal• ot the laet line-tl ... r. · · 
aeleotor te:rmlnl. l&, the Mleotor 1a adY&Doed Mer tlle •JMIZ'9~ · 
temi:u.la to the tlrat termlnal trom groma4- on tm 1tra:pfe4. apare 
terminal• through t:m (A·):s bruab.. While. the aeleotor 18 ad.Tanci:ug 
oyer the apare. tarmlnal1, a call at tbla U.• wlll be route4 to tbe 
tlr•' aeleotor.through tm (A).l bl'USh ali.cl strapped apare termlnala 
'bf the atrap i'rom termtual 22 to t•rmnal l on the (A)J. arc. 

?ol ll:Ore 'l!han 40 ·selectors POr 400 Linea 
) 

When the n\'Ulber·ot line-tln4ar aelectora tor a grou.p ezceeda 
40 1electora tor each 400 lines, the 1tart ing circuit ah.all oe · 
equ1p_pe4 with two 200-P distributor aeleotorso 11.gure 2 shows the 
1eleotora wire4 an4 equipped tor 26 line-tinder eeleotora tor each 
aub-groupo It'will be noted that the S1' leacla f'rom th• f'irst 15·liue­
tincler seleotora ot each sub-group are oonneotecl in their •espectift 
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order to t'h• tlrat 15 t•rm1Jlal• ot the (J.)J. and (BJ.A arcs, and tbe 8T 
leads ot the last ll line-tinder aelectora ot eaoh nb-grolip are con­
nected in their respeotlTe order to the tirat 11 te:rrainal1 e't the 
(A)D and {B JD area. It wlll allo be noted that the bruahea ot th• 
tirst three arc1 ot eac~ selector are in the oppoaite position f'ltoa 
the brushes ot the last three aroa ao that onq three bNahes ot a 
selector wlll. 'be' makiDg cont.at with terminals at tu aama U•, the 
other three 'bNalMta being open at that ti•• on a regcilar call 11l 
sub-group ."J."• the ,circuit tunotione ae cleaoribed tor F1ctu'e 1. util 
the, tirat three 'biiiahes ot thl A. cliatriltutor &dYanoe troa tenlnala 
22. 1· At this time, the tirst three bra.hes are open. . an4 ill• last 
three bru.ahe• are now resting on the tirlit terminal ot the .(.l)D. 
(J.)JC) an4 (J.) r arcsG !h8°1918zt oall ia thil sub-group wlll. tllea start 
f16 seleotor, it idle, hunting tor<the oall.ing .llpe~ . ~··• that. the. 
la1t three N'uabas are reati:ac on terminal 11 ot tile ailsoo1ate4 arcs, 
and the 26th line-tinder "leotor ia iclleo 'fh9 operation et ~he (S'!-J.) 
r•l81' in the starting oiroult closes a oirouit troa groun.4 oa lt• . 
u.ture, break cont•t• of the (GJ.) ·•d (C) relqs. (4)D bra.ah and 
terminal 111 .owr the ST lead throagJs· the brea• oOl'J,taot · ot the (D) 
rel8" ot the last or 26th line-timler 1eleotor in the aQb-group to 
th• associated LP relq. The operation of tbe (GA) relq operat•• 
the S'l'P-.l mapet through 5'118 (A)P brush u4 termlnar 11. !be re­
lease ot the (Sf-A) r•l&.7 releases the STP•A magnet adyanclng ta 
brushes to the ne~. ~r· teralnal 12. Qro\1D4 on spare terml-.ls 12 
to 22 through t;he·'.~)E bNsh adyanoea the brushes ot the aeleotor 
until tlJe tirat. •bree bruai.a an r~sting on the tir.st terminal ot 
the {.l).&., (J.)B &n<l. (.&.)C aroao ftila tbe 18lector ia adY&D.Oe4 owr 
the ap&re teral•la1 a call at this tillle will be routed to the tlrat 
aeleotor' threggh the (.A)D. 'bra.ah and airappe4 apare terminals 'b7 the 
atr•P to terainal fl ot ·the (J.)A e.rc. !he JIQJDber of line-tinar 
••lcfcltora tor a· su.b-group _,. thua be ohuged 'bJ' ch&Dglng the ..... 
•&rJ atr&pplng on ti. "lector area •. !'lie •pera•lon tor the emergeao7 
aeleotor tor sub-group """• am t4e reg'l1iar and ... rp~ "lectora 
tor au.b-group "B"' are. aiailar to tlla aboTe. · · ·· · 

8. CJagJP pIS7.!lIBP':I1'G APJU.Wtf"P" 

8.1 !lri!C ot Q!'OUP Dlatrlbutor Bank 

The wiring ot the, group distributor arc ot the replar ·ttG• dia· 
tributing .selector bank,' ahown on 'the regular atartb:sg clroult, Ud 
ot the emargen07 G distributor selector bank. ia ahDlnl in detail in 
the circuit aasociated with the series circuit through the ell8rgenc7 
Jack and the oon$aots ot tbe ('l'R) and (!.R·l) rel117a tor the 18 grou.pa 
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ot a pan.el line find.er trama. For a oomplete trame of 300 lines, 
the wiring of the terminals tor boih arc• ot each (G) diatributor 
aeleotor i • ehon.o As a trip circuit 1• d1Yided into two units, 
(J.) and (B) calls originating in the tirst 10 lines ot a group 
o~ 20 lines are connectecl through trip un1'· (A) al'ld a terminal 
and bnsh ot the { G) arc normalq haying acoees to the line tinders 
in sub-group (A)• Calla origiuating in the last 10 lines ot.a 
group are CO!lllected thro'Qgh trip unit (B) and a corresponding 
terminal and bruah of the other arc normalq having access to 
the llm t1D4era in. nb-group (B)o This arrangement permits the 
diatributlDC ot tbe 15 trip circuit (A) and (B) units to sub­
group• (A) and (B}, reapeotiYely, in the atarti»g circuit, so aa 
to give each i?'Oup an equal preference, thua pre1'8nti:ng &DI' one 
grQup from having a perlll(Ul9nt preterenoe Otar tb.e other groups. 
Thia i• aocompllahed by the (G) selector bei11g ad..vanoed on~ •t•p 
to the nU':t cr•P atter eaoh oallo '!'he "ri•• circuit through 
the contact• ot the (1'.R) and ('l'.R•l) rellq'• permits the paaaing 
ot a eall through a nwaber ot idle groups with the aame speed 
aa though the call originated on a line within the group having 
the prenrenoe- at ·that timeo Should two or more calla start in 
two or more groups at the ,._ Ume, the group nearest the one 
having the 'preterenoe at ·that tt.m1 wilr .be eompleted tir•t. be­
oauae ot the aerie• looldng arrangement ot the (TR) or {'l'R-1) 
relay b.0141.llg the relq ot this group looked and releasing the 
other ral&.78· . 

e. 2 LOOkiDS c irou'tt Throyh ('1'.B J Jltll&lB 

The ('!R) nlq in ~ group locks trom ground through its 
600 ohm winding and .. .e contact, Jack 10, terminal and brush 
ot the associated arc ot the ( IJ) selector, to battery in the 
starting circuit through Jae~ 150 The (!ll-1) relay locks through 
1 t_s 600 ohm win41ng and •lte contact, jack: 12, corresponding 
terminal and bnah Of the associated (G) arc, to the starting cir­
cuit through Jack 160 Jacks 10 and 12 ot ea.Ch group circuit are 
wired to the aeleoter aro terminal• and jacks 9 and 11 loop to 
the next group circuit, so that though the aeleotor may be giving 
pretereno• to one group, 'his group being idl•, and a ea~l orig­
inates in aome other Jroup, a circuit 1a closed back .through the 
intervening jaolta and ;orealc contacts ot the 1.nterYening relaya 
ot each group until th• terminal which the diatr1b11tor bru.sh is 
reath'tf on 1a reaohedo . A••me a eall originates in gro11p 15, 
and is passing through trip unit (A) and ti. bruahea of the (G) 
distributor aelector arc are reatillg QJl the first group terminal, 
which 1a terminal lo !he locking circuit tor the (TR) relay W·ill 

1 
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'be as te>llon i fbrough tbe 600 ohll w1DA1DC and make ooataot ot the 
(t'R) rel&T aacl Jack 10 ot graup 15, ~ao'k 11. break·. contacts ot the 
(!l!B.•l) an4 (fl) rel.&79, am Jack 10 ot gr04p l.f. (n.ot llh01rll, through 
all other groups in the ... Dalll1tr to Ja41t 10. of ,gr111p 1, terminal 
l, ucl 'bruah ot tbe selector, to Jaolt 15 ot the •tarting circuit. 
It will be seen that it two oalla atart at the ._. t 1m9 in two 
41:rtuent poupa oaualns tbe ('!R) re~• la .the \.'iro gr.-apa to oper-

. ate together. tM eall orlglnatillg, in the group •are•~ the one 
!la.Ting the prUereaoe Gt tbe atartlDg olrouU will lie omaplete4 
first.- For • ...,1.. if a call •ta-••4 ln. gr..p ;lO, trip un.U (A), 
and· Other la.gro'Rp 16, trlp ullit· u.r. , ... opera.la. •t the (fB) 
relar la '1• tormer poup wov.14 re1e... tJae (!BJ rel.er .1~ tll• 
latter •1rov.1t, 'but remaia l,ocai Ua•l~• !he .-...t •t ~- (ti) 
••1-otor la epera~•4 bJ' grnn.4 in the atar~ oirov.U &114 tm· brilahea 
adT&m• om· at•p oD. tJae releue ot t!Je ael"tot aratwe -60 the 
atan elrov.U ~leaaea atter each oallo · 

' ' 

9. Liii PJJPIJ P.Jll9Jllf 
9.l ...._ tlle reoelYer at ti. calling •t•tlDll 1• reaond traa the 

nitollhook, Tari0118 re1.,1 111 the line trip anrl •tart olrcuU.a 
operat•, an4 .01iD.eet 'Mtte17 to ta• 1t terld.•l ot the lue at the 
1tm .tbadttr mltiple lt&all: aD4.SJ'01'Jl4;,$:0 tM ft lead. thu operatillg 

.. tbl LP rel.at• '1'ba :Jd' relq: opera'9&,. -. fa J. leob to· grOlml a the (B) 
nl&7• (bJ operatn t» UP 11BgMt tl'Da groud.- 011 the • o-.tator, 
oau•~:ag t.ba line tlater ••leo\or to tra.el u~d and h1111.• to~ the 

· termlaal• ot '118 oal11JJS un.. t•. which i.atte17 la oonaeotecl u 
hen111&1'ter uacrlbed, {o) · olo••• a olrou1·t tr• the • ._ l!'OUD.4 
on t~ 1' oommtatw ·Uull -·&D4 aepe•t•. thr011gh :.tbe 'break contact 
.of the (E) relq, to b&tte17 .throliglt. tbl bmer w1D41ng of t• CI 

· relaf' la tbe -4l•t~iot cirClll t. · 

9.2 .&• t.111 11• t'1Dcl.eJ' Mleot• atute uprard. hating tor tne 
oalling line, a oirc11U la olo•e4 thl'tll&'h tlllt • o-tator, 
.aligll1Jq atter tile lmlama ot the a.elector ·ilow ot~ norma.~. 
Ground. oa tJ:l• ·JI o .... tator bruh an4 ..... , ooaaeota grca:m4 to 
l•d.T 8.a4 epratee 'the {B) rel8"• !he·{&) r•la7 operat•d, aper­
•tes the (lD) rel• am oloaea a o1rou1' opera.tbtf,r the (P) nl.&7• 
!be operatio• ot the (I') '-relq opeu tlll tlp and. ring 'betwen the 
lla tln4er •olDltator &1l4. the cllatrlot c11'0U.U and preyezat• the 
d.iatrlot ·(LJ relq tr• operating and. acl.Tuolug the.41ttr1ot awltoh 
:trom nonal, a11oulcl .. -ilne t1Dd.er Mlector oeueot to the ter­
minals ot tlae lin•.• 'betore the' .. mter aeleo$or tln48 an 141•-•ndar. 
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9.3 The {118) rela1 operated, (a) locks to ground on lead X so that 
lt will not release it the' selector returns to normal while another 
call is going through, (b) connects ground on it• armature to the 
series circuit through the (MB). relay ot the other selectors in 
the aame group, thus permittlng,the operation O'V9r lead CH of the 
(CA) or (CB) relays in the starting oireuit when all line tinder 
selectors in the group are ott normal, (d) opens the olrouit over 
lead Y to pi-eYent the (GA) rel~ in the start circuit trom .,.... 
operating, (e) tr1µ1sfers the ST lead to the next line finder which, 
it busy, transfers the call over the S'l! lead in the same manner 
unt 11 an idle Unit timer is touncle As the aeleo tor mofts up. 
ward. beyond the tripping sone the K oonmu.tator bNsh· malrea. oon­
tact with the I comnutator segment thus oonmcting ground .~ 
the K lead which short circuits and releases a relay ln the trip 
oircuito When the K brush. passes be7ond the .It COllll'mt&tor, ground 
is disconnected trom lead K, releasing a rel&¥ in the start cir­
cuit which in turn disconnects· ground from lead x, thua opening 
the circuit through the (outer) wi'Q.ding of the (:MB) relay, but 
the rela7 does not release ae 1 t is held operated over its oper­
ating oircuit. 

9.4 When the selector brushes .:u contact with the terminals 
aaaociated. with the calling line, batter1 Oil the H terminal 
aperates the (H) rel&J• Wlth the {H) reJ.8¥ operated, the 50 
obm 11011-induoti•e shunt la connected BJ"Ound its winding ·to 
grolmd on the armature tor the purpose ot inor.aaing the amo12nt 
ot current through the 500 o1uD wiDd.ing ot the (0) rel.a7 in the 
trip oirouit, thus spaelling the operation of' the relq. The 
(H) relq operated, opens the circuit which holds the (LP) 
relay operated, but the (LF) rela7 does not release 1nmed1atel7 
on account· ot a cirou.it being oloaed. trom ground through the c 
ocrnmutator brush and segment, to batt•l'1 through both windings 
ot tbe (LF) • rel&J' OODlleOted in series. !be (LP) rela.7 1a thus 
held operated until the bruahaa are centered on the term1128.l 
ot the calling line. When the circuit through the C oClllllutat~r 
eegment is opened, the (LF) rel&¥ releaseao The (LF) relay re• 
leased, (a} opana the oircult through the UP magnet, which atopa 
the selector bNsh.es on the terminals ot the calling line, (ltj 
ol)ens the cir0t1it through the 800 ohm winding ot the (B) rel&J', 
1 o that wh&n the oirouU throuah the 1,000 ohm winding le opened, 
by the release o~ the (Cl) rel~ i• th• district when the dis• 
triot sender selector seized. an idle sender. the (F) relay- re­
leases. (c) cloaea a circuit to operate the {SL) relay in the 
dlstricto 
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9.5 '1'he a4Jua•nt of the "0" -o0mutator 'bn1h, with relat.1on to the 
'r1ppe4 H mUipl• ltru•h, la auoh, that it doea aot 'break contact with 
tba c o~tator ••gment until aUgntq ~ter the hol41Dg circuit 
•nroup wlndiitga ot the (LP) rel&7 1• OJ*1•4 b7 1;he operat in ot the 
(K). nlaJ 11h•ii .the H ltl"bh maaa contact with tba K terminal to which 
batter71a oo-.cted.. 1'18 UP -sn•t therefore remains 'operated ed. 
the .. 1eotv contlnuea to tranl u~4 UDtll th• l»ruh•• are earr1e4 
sltBhtlJ' aboM tba. center ot tl» line t•i'm1nala, a1ln1ag the locking 
pawl to •.nter tlle notoh on the rack at taQbod. to the bru8Ja aupport rocl. • 

. Jrt thia tl•~ tba hol41DC elrouit. through both w11141ng1 ot the (LP) 
hl19 1• opened. at the C o~tater, r•l•&11DC tm r•l.&7• 'fhe (LJ') 
'nlq rele ... 4, n1 ..... t:tae UP- .Pet. 1t1e .. 1eotft' then drops _into 
place. thua centerillg ~- brube• on the line \erm1nala. 

~ 

9.6 l>i•oom1tlg - Bmlar Qall• 
. . - . - ~ 

When· .tmt. receiwr &t tba oall1J18 ·ataticm la repl&oe4 on the nitch­
hoo'k, th• (lib) rel8iJ 'lli. the dletrlot clrO'Q.lt rele .. ea· in turn releaaiDg 
·tbe ·(DJ nl811 'in the -411trlot. . 1'he (DJ rel19 releaae4 olo••• a cirouit 
OJ8rat1ug tlle (I') re119.· . '!Ile (P) rela7 operate4.~ 411oomieot1 the tip 
an4 ring of'. tlle tl'UJlk an4 oloae1 a circuit ~rom groGn4 on tbe Jr oom-

,. mtator to batt•rr through the ·411trict R _.,..t, adftlt.Ol»B the 41•-
triot, 1Wltoh to P•ltio~ l&. · ·· · 

9."7 ·AB tbe pitch aclYUO•• ~ram poa itlt:n 16 to 18 the clrouit tllroup 
t11e (DJ nla7 in the cll1trlot circuit opena releuiug tbe · (D) rel.aJ', 
which 1• tlli'11 cloae1 a olrouit Op•~ting the (DS) nlai· ·. !Illa oirnl t 
18 tno•a. hem Sl"eun4 OIJ the JI OOlllllUUtor l>l°Uah u4 aegmeni, tlrOllP 

. the 350 obm wln41Dg ot the (DS) relq, te ••t•J'.7 ea the l»reall:~o·ca­
taot ot tJle (DS} r•l&7• fh• (l>S) rel&.J" oper&tM, (a) locu. throagh 
lta -- ccm.•aot ... 3150 ohm w1D4inc to t'be ·- ·er91UlcJ,,, (b) 010 ... 
• oli'01.1lt threvgh the •t•r winding ot tu (r) re:la7• thlla tnaurlng 
the nlq to b.ola until ltoth the line 'tb4er .. 1.oter U4 the -41e­
t:ric~ ••lector haft rewr:mcl to noraal, (o) opara~•• the llae. t.iD.Qr 
DOD ..P•t 1'1"• ground. on· U1 arrature, which "atorea t~e liu tlill8r 
eel•t"or to DG!'lll&l• When tbe 11~ tinder Hl.Otor retu.r.na to ·norial, 
groun4 18 diaoonneotecl troa th• It o-tator ltl'Ub. nle .. 11.1g the (:S) 
(DS) an4 (Ja) relqa. Aa the ·nltah leawa, poaltim ~·~ the olrcuit 
'hrouch the DOD magnet ia opened, aiacl ~·r poa1$1fD 18 1/4-, *he 
o~h threllgh th9, ou•er wbdlq ot •be .(:r) nlq le o}teDltd, n .... 
J.euiDg · the r•l&J' and restoring the olrcuit ~·o aorma~. 
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9.8 Dlaoonnection )!tore Lina Jincler $elector J'i.nda tine 

Should. the calling aubacrtber replace the reeetnr on the 
.nitcJ:Uaoolt bef'on a hun.UtJS selector ti•da tbe line, the {LI 
relay in the lln• circuit releases, removing battery tram th• 
H terminal in the multlpl~ bauk. Aa11111ng the calling line to 
be in allb-grOUf ".l", tbs (L) relq in the line oircuit· releases 
the (Bl.) rel1L7 in ·the line circuit~ ~i. (!R) rela7 1• the trip 
circuit haying oparated, looks on t:tle (SA.} r•l8¥ la the start 
circuit which operates the (I.JI) relay and. the aelactor start1 
huistiugo 'fh.e selector wlll theretore tranl to th• top ot the 
bank and when the H bnsh ot the 1eleotor m.'Da contact with 
the terminal ot ·tu H com'b at tba top of' the multiple bank 
(ahon la trip olrcuit). the (H) rela7 operateao • (B) rela7 
op.erate~, releases the (Lli') nl91'1 whloh ·in turn Ml .... • the 
(1) rel&J and opens the olrcuh t~oagll. the U:P magnet, stopping 
the selector. the N oomlllltatar segment ia opened with the 
••le•·tor '~sh reatiJ:tB on the :e: clJDb terminal to preftnt th\ ... 
d.btriot aw1'oh from e.4Taacing tr• normal when the (P') nl.&7 
la releued lt7 th• releaae o~ the (Ll) relq. When _the (.F) 
rela7 releases. thtt J>S relq operates from ground on tbe X oom-
1111tat or brush and aegment through 1 ta iooo· . ohm winding. When 
tbe selector r.eturna to normal, grOU!ld. is disoOllllectecl trom the 
II 00Jm11tator releaa ing the (E) (DS) and ( J') relqs. 1tae (.DS) 
:rele.7, operated, operates the l>OWW -.r-t and· reatol"ea the 
selector to normal. 

9. 9 :JSTING LIQ FIIDIR Sl!!LJCM:<Js• 

When t• 184 plug is inserted. in the test Jack the S! and 
S1'•1 leads are comiecte4 tage~hero · The iooo· ohm winding ot the 
(LJ') nl&7 is 41aconne~t•d trom the break contact ot the (lfB) 
rel~ &11d connected to t.be make contact ot the (CJ relq in 
the atarUq circuit through the strapped ring &ud 1leeTe of 
the teat pllJ8• 

9.10 imw i•w .. LIQ FJIDllt §11Wf1:tll 

should th8 aaleotor. trayel to the tell tale position while 
h1lllting1 dll• to the :mltlpl• 'brushes not being tripped, the 
{F) rala1 remal1111 operated throlJ@'h it• outer windingo around 
on the x co!Dlltator brush and saj'm81lt is thereb7 coDD.ectecl to 
lead "'lell Tale Oirouit", giTlDI: a Tisaal algnal to the attand­
an.to u the 11 oommtator segmrnt is open at tell tale, the 
district la prevented troa a4TADc1ng trom its normal position. 
i'he selector in this case i• .restored to normal manuall.1' b7 
\he at tend.ant. 
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9.11 Should the selector traftl to the tell tale poaltion wh1.le hunting 
with the multiple brush tripped. the oirouit tunotiona aa cteacr11'84 
in puagraph i2.1. !he receiver at the oall111g station being etill 
remond trom tbe nitchboott, the (L) rel.&7 in tbll lbw circuit a1ld the 
{BA) rel~ in the trip circGit are 1till operated and the call goea 
through a.a described umler "Originating Calls"• 

10. Llg FINDER TUB .lLAIW CIRCUIT 

lO o l Line Finder T 1• Alarm 

If' a line tinder does not f'ind the subsarl'ber'• lim within 35 
aeoonda atter -.the reoeiftr at the oa:lling etation ta reaowcl troa 
the nitchhook,aa alarm is given .in tlw tollow4ng maamers .When the 
rece1Yer at tm calling 1tatlon 1.a rammd tr• the nitohhook, Y&rioua 
relqa in the lim and trip o1rcuit8 operate and emmeot l»at\e17 to 
wtDd.ing ot tba (B) (f'rame) relaJ' 'rush and te.rminal 1 of the ftAR'r 
ai-e of the tiaia alarm selector, break oon~t of the· t•r bame re~, 
to the interrupter contaot. When tha interrupter oontaot olo••• the 
(B) rel&f operates. !be (A) (tz8DB) rel&¥ does not operate, how.ye~, 
on account ot ita winding being short' oirouited 'bJ' gro'Qll4 on •he inter­
ruptero When the interrupter contact opeaa, the short olrouit is re­
moyed from the w1u41ng ot the (.1) relq, which now operatea in aeries 
with the windiztg and made ooutaot of the (B) H1'v 1 to glooud on the 
armature ot the (B} relay, thus holdimg 11oth r•l&1'• operated. The 
next operation ot the· interrupter operates the S1'P -.gnat, oyer a oir­
ouit trom ground on ~ ram contact of tbe illterrupter, make contact 
of ~he (.l) r•l.&7. , 't,J'Jllln&l l and brush. of the SBP arc of' ti. selector, 
to batte17 throvgh Jhe w1n~illg ~ the S!P JllllCD•t• When ti. interrupter 
oontaot open•, tlle S!P agnet :releases and steps ita bruahee one step 
on ita back str~lre. '!he eeleetor bru•he• ad.Yance one step tor eaoh 
maa am bnak et tu interNpter ccmtact, which is ot an iuterT&l of 
7 aeoonds, until the titth ,temlnal · ot the ••l~tor ia reaeh94 wb•n the 
cirouit through tbe interrupier is openedo When the titth terminal ot 
the aeleoto~. la reached, the Bi•l lamp in the trip 01.rouit light• "from 
batt•1"7 on the armature ot the (A) (tr .. ) rela;r, termiul 5 an4 l>J'uh 
ot the LAJIP arc o,t tbt ae.lector, through the •1ra contact o.t the (BA) 
reliq, BA·l l&'llp, .to ground. through the wlncllng of the B (aie·le) rele.7 
in the tima al.arm circuit, which operatea. The (.B) relq operated.; 
operates the A (aialeJ rei,.. !h• (A) relq operated, ligb.\a the aiele 
pilot and. •in or monitoring boa.N. lampa throQgh their n•i-otift aux­
iliary alarm olrcui•• When the S0\1?'09 et ,trouble 18 remowcl &Del the 
(BA) rel.a.,v 1 ·1n the trip Cil"CUit haa released, 1n turn.releaa1ngboth 
the tr&ll8 8lld aisle (A) and. (B) :rel19s, extlngu.isb.ing the aiale Mel 
main or monitoring boarcl lamps and •ilenoing the alarm. !'he release 
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ot the (B) (tr-) relq alao oloee.a a oircult trom Sl'OUd oa 
it• armature, throggh tenalnal 5 aucl the bridging b!'i2ah o~ th• 
RE!UB.lf .aro ot tbe selector to ltattert through the break oontaot 
and winding ot the STP DBpet, •hich operate• and atepa the 
selector br•1hea to terminal 1.- ln whiob position it await• 
the next oloaure. 

10.a Re1tori!I To '!spjrp&l 

Sh"ould the circuit OT&r lead B be opened betore the fifth 
terminal la reached by the selector, the (A) &l'1d (B) trame 
rel91s release, The (B) rel81' released, oauaea the selector 
to &dYauce to ti. ne~t normal pos1tioa9 awaiting closure of 

.. lea4 B, aa pl"•Yiousl)' described. Tbe operation of the (1'L) 
1L'e7 step's the aeleo.tor bnabea to the nen normal position 
'b7 ft.7 ot the STEP brldg11J8' brush and 5, lo,, 15, or 20 termi­
nal, .as the oaae •y be, It the saleotor baa been at normal 
position 6, 11, or 169 wJteR the (BA) rel~ operated, the oper- · 
atiOll w,uld. haye 'Men the ... ae deaoribecl t'or position le 

llo DISTJUQ:f SJ;Ll!C!Cll opt! 

llo l IP1D.41nc . A 8ftder . 

When the receiver at the call~ atat·1cm la remoftd :trom 
ti. ••itohhoolt, Y&rioua relqa in' the line trip, a tart and 
line tlD.d.er o1rou1t• operate and start a line t1n4er hunting 
tor tbe call1111 lineo A• tbe line tinder aeleotor starts 
hunting tor tm oalling line gr0lln4 ia connectecl, operating 
Wte (OI) relay. 'l!b.e (CI) relq operated. operates the (S'l'P•SS) 
magnet thua oaua1ng the sender aelector to atart hunting tor 
an idle aender. \then the line t-inder seleotor JROY8d ott nor-

. -.1 a rela7 operated and (a) operating the (D) relay (b) per• 
aitt1ng the (CI) relay to releaae it the teat brush ot the 
sender Hleotor ia ma1'1ng contact with ..Che test terminal ot 
an idle sender. It. the teat brush ot tht sender aelector ia 
making oontaot with tn. .teat terminal ot the busy sender, 
the (CI) relay locka through its outer wlncling, lower ooh,.. 
tacta ~ aam s, to gromd on the teat bra.ah ot the aenc1er 
seleotor. It the ne~t aender circuit ia 141• the (OI) rel8" 
releaaea, in turn atoppl!J8' the aeleotor, 'but it the ne:s:t 
terminal b •~87 the (CI) relay remaiu ope.rated and the 
•••der selector oont1JN8a to step until an 141• send.er la 
.tound. When the (CI) relq rel•••••.• the teat terminal of 
the aeleot•4 aen4er is 1mme41atel1 ·-.cle bilBJ' to all Jl\mting 
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sendar selector• by grOUDA oonnected te the teat 'bl"U8h :trom oam 11, 
to the brea1t OOntaat Of the (01) relay. !hia busy grOUDd 18 con­
nected until the nltoh adyances tr• position 1·1/4. While the 
send.er selector is h11Dt1ng tor an idle sender, a olrcult ia closed 
oyer lead 11 ope rat l:ag a relay in the t 1nd.e:r c1rcu1 t which opens 
\he tip and ring leads 'between the line tinder comnutator and· the 
district circu~t, and preyenta the district (L) rel81' trom' operat· 
ing ad adyanoing the distr4ct awitch trom normal, should the line 
tinder •lector CODJ'leot to the terminals ot the callill&' line betore 
the sender aeleot:or f'1n4a a:a idle aellder. · · 

11.,2 AdT&Doing swito to ;po1ition 2 

When the tertQi~la et' the calling line -haft been tound al1d the 
bra.shes ot the line tinder Hleotor ha'N ~en centered theren, a 
circuit ia oloaecl f'rom grmmd. through the wlntling ot the (SL) relay, 
cam T, (D) relq operated, to 'b&tt917, operating ·tbe (SI.) relqro 
~he· (SL) relq operated (•1 connects ._atter7 through the 2 fl8 Q 
reaiatances to lead s thus •1d.nC the subaoribers line test bu97 

r.t. 
at the tiaal f'rame aml operating the out ott rels7 in the line 
circuit• (b) opens the circuit to the (ltB) relay and (o) closes a 
circu.it from gro~ on lead 12 operating the (L) and (CH) relays. 
Th.e (CH) rela7 olitrated, cloaea a circuit trom ground on cam I, 
break contact ot the (CS) relay, -.n contact ot the (CH) rel.q to 
batteey,.. through the selector tl• al&rm circuit not ahown which 
pertorma JlO uaetul tunction at this time. The (L) relay operated, 
closes a circ~it advancing the district switch to position 2. 
~hie circuit is traced trom batterj- thr~h the R magnet, a.- B, 
make contact ot the(L) rela7, to grow:a4 through oam 1.::o J.e the 
~•itoh advances trora poaition l, the circuit through the (L) and 
(CH) -rela71 is ope:aad, releasing the rel&J's and disconnecting the 
selector time alarm circuit. In position. 1-1/2 to 2, the associ­
ated send8r is held buq ·by gromid through cam H, naake contact of' 
cam c • 

. : ... ,3 Completing .F\IDClainental Circuit 

With the switch in position 2, the tip and ring leads are 
closed trom the ·oallh1g line to the \tip and ring leads ot the 
associated sender oiroult, time per8'1tt·ing th&-..aJ.allng tone to 
be tran•itted back owr tl:B dial1118 circuit iJ'm.'<the associated 
sender, aa an indication that the a.ru>aratua is re~ to receive 
tbe call 'b;y the operation ot the st~tion dial. r'he tip_ aide ot 
the dialing circuit 1a closed. trom tihe tip ot tbs line, through 
l';alD P, to the Up brush ot the send.e\r' selectoro !he ring side 

I 
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ot the dialing circuit ia closed from the ring of the line, 
through the windi:ag ot the {DC) relq, oam Q to Rbruah ot 
the sender aelectqr. ·In position 2, the (CI) relay operates 
t~rough its outer winding to groUJlcl on cu s aDcl remain• oper .. 
ated until the switch &dYances trom position lOo !he (CI) re­
la,y operated, (a) connects ground through the inner colltaota 
o~ cam S, to the ~est brush ot the sender selector; thus .making 
the associated sender teat busy a'lter the switch advanoea to 
po&ition z. (b) cl:>sea the tip aide ot tbs hDd.amental circuit 
through to the send.er, (c) closes the sender control (SC) lead 
through cams V and u, to batter;v through the 011ter winding ot 
the (D) rel&¥• Af'ter the sender f'unctiona, tbe tunda.'!18ntal 
circ111.t is establl1slled for the operation o't the district (L) 
relay and the stepping rel• in the sander. This circuit 1e 
traced from gro11D.d in the aen4er oircui t, through the FT brush: 
make contact ot the (CI) rel~, C&ID L, to battery through the 
1200 obm winding ot the (L) relay, which operateao 'l'he (L) 
relay operated. looks throagh its 1200 ohm winding ad make 
contact through C8'ft L, and the aame ground Oftr the Pl' lead 
and adyanoea the 1~itch to position 3 trom gri>und on ca.~ y. 
Tht- bOO Oh.'D winding ot the {OH) re~ is also connected through 
cam u, in parallel with the winding ot the (D) relq. Should 
the (OH) relay operate at this t11111 due to a high resistance 
groi.1.lld in the sender circuit, no uaehl :f'rlnction will be per­
tormed. 

llo4 District Brush selection 

Wi~h the switch in position 3, the UP IJJ&g!let is operated 
tor brush selection o-.er a circuit traced trom battel'J through 
the winding of the magnet, cam c, make contact ot the (Ll rela~, 
to gl'oand through cam 11. .ls the aeleotor mowa upward in posi­
tioa J, carrying the comlllltator brushes oTer the ooumu.tator .aeg­
llle!L :t, the A segment and brash intermittently connects ground to 
tlle tip side o'l the tundamantal circuit thrOugh cams K and ·L, 
holding the (L) rel&¥ opera.tad, bat succeashely abort circuit­
ing the stepping relay in the uaociatecl sender circait, thus 
releasi11g and permitting its reoperation until.the proper brueh 
baa ·been selected. When aUf''tlcient 1.ntpul•• haw been sent back 
to aatiaf) the' sender, the tmldamental circuit is opened, re­
leasing the (L) relq. The (L) rela)r released, opens the cir­
ouit through the UP magnet, thereby stopping the upward movement 
ot the selector, and ad.Yanoes the .. itch to position 4. '!'hia 
olr\;'11 t 1a traced trom ground through oam u, break contact 01' th(j 
(L ''llq, csm ~' to battery throU«h the 1t magnate When two 
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digit senders are uaecl with ·this circuit, tha adTance ot tbe sender 
replaoea the high resistance on the SC lead with a 500 ohm gr0W1d, 
tbua in8tll'ing the operation· ot the (CH) relq. . In poaition 4, the 
trip magnet (TU) ls operated. trom ground through oam s, and the (L) 
rela7 ls operate4 ad locted to gromid on the ~cluental circuit 
preT101l81J' daacri'b84, acln.nclng the nitch to position 5o 

llo5 Diatrlot Qr011p 8!leotlon 

With tbe awitch in poa1•1on 5, the UP magnet is reoperated and 
the trip magnet being operated, cauaea the preTioualy selected aet 
ot bruahe• to trip wmn tu aeleotar starts upward. As the selector 
mona upw.rd tor group selection, carrJ'ing the brushes onr the oom­
mlltator segments, the B segment brush intermittentl1 connects ground. 
to the tip side ot the ta.ndamental circu1 t through cam L holding the 
district (L) relay operated, 'but aucoeaiTely short circuiting the 
stepping rela7 in the aaalolate.cl sender cirouU, thus releasing and 
permitting its operation until the proper group has been selected. 
When Sllt:tioient impulse• baTe been seat· baclt to satisfy the sender, 
the tundamental circuit is opened, releasing the (L) relay in turn 
opens the oircuit through tl» UP mgnet and. adyancee tbe awitch to 
position&. When three 4iglt senders are-ueed with thla circuit, 
the ad.Tame.et the •ender replaces the high resistance grO\lnd on 
the SC lead. with a 500 ohm grouncl. thus 1naur1ag the operation ot 
the (OH) rel&¥• With the awitOh in position 6, a circuit ia cloaed · 
f'rom gi:ou:nd. on lead 12 •lm ocnitact ot the (SL) _relay. inner con­
tacts ot o• o, cam R. to batt•l"J' through the 800 ohm winding ot 
the (L) rel.q. ope:ratlng the relq. The - (L)' relay- operated, ad­
vance• the awltoh to po•ition 7. 

llo6 '{rUDk Huntigs With Trunk Idle 

1L7 

Should the tirst trunk in the group in which tbe selector ia 
bwiting be id.le, the (L) relq releases as the awitoh leans posi­
tion 6-1f 4. When tba switch enters position 0-1/2, ground is con­
nected to the Sl89T8 Of the selected trunk through Cul J!, break 
coutaet of the (L) relay, cam E, as a busy collClition until the 
BTlitch advances to position 7-3/4. 

Trunlt}f1¥1ting With T!"Unk &uaz 

Should the tirst trunk in the group in which the selector is 
hunting be bu91, the (L) rel91 1e held oparated in a circuit trma· 
Da.'t•!'J' through it• inner winding and ma.lee contact, cam I to ground 
on tbe aleen terminal of the busy tl"UD.L With the switch in poal­
tion 7, tba UP aiagnet is reoperated trom ground, on cam lt under 

i 
J 
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ooutrol ot the (L) rel~ and the selector tranla 11.pwarcl e-
t 11 an 14le truull: 1a toundo Whan. the lile trunk 1 a tOUDd, the 
looking oiroult through· the ln.ner wba.cUng ot the (L) rela7 i" 
opened 'but the rel&.7 does not releaae imned.1ately due to a o1r­
eu1t being closed trom 'battery throug)l Ua outer wlllcUng, oa.m 
R to gr0und. through tbe 'C COllD!l.tator bl'Wlh and. aepiento When 
the ~rullhae are centered on the trunk '•rmint.11, the olrnlt 
through the c ooaruutaior segment la .opened and the (L) relay 
releaees nd opens the clroult through the UP mapet, which 
stops the selector bruahaa on the terminals ot the ealecte4 
trunlco !he (L) rel .. releaM4, alao adyancas tbl niHh to 
position .a. 

llo8 "C" Commtator 

The adJustmant ot t:ba "C" OODDU.tator brush, with relation 
to tbe tripped aleeTe nmltlple brush, is such. that it 4oes 
not brealc contact with the C OOIBllltator, until al1ptl7 attar 
the holding circuit through .the imler w:ln41ng ot ti. ( L) re~ 
1a opened, b7 the aleen 'brush l•••inc the buq terminal am 
irlaklng ooatact wi,tll· the aleeTe terminal ot the 141• tJ'lUlk• 
The UP ~et, t'blretore, remaim operated and the aelector 
contln~• to traTel upward 11Dtil the bruahea are carried slightly 
a'boT• the center ot the trolt termina).9, &llowiug the locking 
pawl to enter the notch 011 tbs pelt attached to the bruah sup­
port rod. At thia time, the holding circuit thro1.1gh the outer 
winding ot the (L) relq is opni.ecl, at tbe "0" OOJmnltator, re­
lea11ng tbe (L) relay which ill turn releaaee. the UP 18g'Jlet• The 
aeleotor tben drops 1ntm plaoe, thus centering the brushes on 
the tl"\U11c terminal. Dllri:ag trunk hunting, 1D position 7 only, 
the ce1111111tator teed ground is supplied trom ground on oam M 
under control Of the (L) rel.,-. This le to preTent the re­
operat ion ot th• (LJ rel~. by the closl?Jg ot a. olroa1 t 'betwen 
the C commutator brush and eegment on tbe OT&rthrow ot the 
selector or aa it drops into place. 

11.9 S!l90t1on J!!YOlld. 

A.a tht!t switch advances to poaitlon 7-3/4, grOWld through cam 
E 18 ·cG?meoted to the sleeft ot' the selected trunk as a bua7 con­
d1t1ono ~;;ith tl..9 nitch 1n position 8, a circuit ia cl::>sed :trom 
grOlmd on tba armature &I.Id malre contact ot the (CH) rel&J. through 
cu o, cam J.i, to battery through the •ter wlliding ot ti. (L) re­
J.a7, which operate• ad.Tancing the switoh to position 9. In posi­
tion 9, the tip and ring sitiea ot the outgoing tundamantal circuit 
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are cloa)Hl Uin'QCh tlle tip and. rlDg terminal• ot tlae .. 1eote4 trunk 
tor 1elect10D bqoml, throUSh t~ ft &114 f.R bl"UM• Of. •be aen4,er 
•elector, and •ama I &!Ill G reapectl••l.7~ Atter ••leotion be70ll4 
ba1 been oomple~ct~· growi4 bl the. eaclar 11 r•oftcl. trom the so 
lead., nle&1lag the (CJIJ rel.,, 1n tuni. relea1lng ti• (L) relq. 
!he (L) ~•l• rele&•t. adyac•1 the. lhfltoh to po11tloa io. A• 
the nltoh l•ff1'.poeitloa t•·1/I• \he ~a11ng oiroalt l~ oi>ened . 
at cams P.aact. Q a.cl, ln poaltlon: 9...3/4,· the ti» aa4 rl• leacla 
t"r• the llae ·t'inder .are ol01•4 t~ough oama p M4 Q reapctlftl.7 
to _24 ·yolta 1>&$te17 ailcl grouDI la-.tm 4latrlot, ho141ng 1th8 (DO) 
rel&¥ operated.,· ·-;:dar control of the' station mtohhoolt. 1 With 
tba (l>O)' rei8-l' o catet, a looll:lng oiroul t 111 0101•4 tor th8 {D) 
rel&7 a"ftei' ti. Uoh ad'ftllOt•. ttCilll poaitlon lo·. · The ~D) rela7 
la a4e slow la Nlca1bc ao that th.e oollDttction will n~t be lost 
it the •ltobhooll: at the called atatloa la momntariq ~:prease4e 
With tbl iW1toh .ln poaltlon 10, tu 1encler circuit ttDlOtiona aD4 

.- oonneota .ground. to the ft lea4, oauaing the (L) relq t~ operate 
Ud lool:·•hrough 1'• inn.er •lm\ng onr the ·tip' ot the tm&amental 
clrou.lt · pnT1.ousl7 daaorllMt~ .. - (L) rela7 019rate49 acbanoea 
the nttoh to·tlle t&lkhg ael•t1on position u\11 tl'al rielq 1• 
releaae4 'b7 tQI operation or· 'he •en4er os.:rouu._. u th9. awltoh 
adYancea, •rolin4 la Jatermlttentl7 · o•nneot•4 to .the i1p ,al .. ot 
tb8 tud.w~tal c1rou1t~ throl18h oam E, b.ol41'alf ~- · (L) ~1*7 

· o.119:rate4, 'but '11Cceaa1 w17 11lort ol"uttluc &114 ptraltti,18 tJut 
reope-ratl• .o~ t'.ba atepplag nlq 111. tm · untar e1rou1i.: Wben 
autrtci_ent lJDPalH• .haft lien •• . b~lE to 'a&tbfJ'. the aender, 
the t'laMJPl•t.l·•l~outt ia opeae4,,, nleaa ___ tblt (£) r•lef'~ .. · !h• . 
(LJ relq rel•uH. · opena tli9 oil'Olii~ .t)rrOU,l.l tu ll -.-t, : . ~-- · 
1.topplng the ·nitoh 1n poa1t1on 11, 12 or a•: 4e,_41JIC apon t11e 
claH ot call• A• tbe nUoh l••••s poaltloa _ 10.. tM. holcl1ng eir­
cuit ot t_he (CI) J.'9lq la traaterre4:-ft'ali ~~···..-I to 
ground. on o• :z, 11Rur ·tm c;omrol. o:t the ·ar·:~la7· . !,hta· 01r­
cuu la traced. ttom ltatt•l'J through tlt. 011i•!' ·ws.1acti!W of' the 
(CI) r•l•, 1maer coaiactli ot •• u, ..... o•t.Ot ot the· (Cl) 
re1a1, o• f •1m oo:ataot · ot tbil (L) · relq te gl'olmd. tbr.o8&'h 
c• E· !be rel••• o:t tile (L) r•IIQ'·opeu t:bl helcll.]sg ot:roul~ 
throagll t'he (Cil rel99 tiMeUMUng the .ael)4er trem the 41e..: 
trlct olrnu. · 

llolO Called P&rtl Anawer1 

When the reoe iYer at tlle eall•cl at.at i oa ·1, re•ow4 troa . 
the awitohhook, with ibe nttoh ln poaltlou l~ or .. 12, reY.er••cl 
batte17 ad groud h'om \9 i••lng o·lro111t ~ .. .,, •• t~ (OS) 
re1.,-. ?he (CS) relq operated, olo•• a 01rba:1t trom pna4 · 
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on cam 1. through cam Jr, w1n41nc· ot tba .. (I) nlq to battery 
through 11he fl contact ot tlt.e 14r9·J lla.t.ern.ptero ft.en th• 
interrupter oont•t olo••• tba · (1) n~ 01>9rat•• and looks 
o~ thl •Ull8 grOUJl4tthrolJ&'h lt• •b oontaot. When the f4 oon­
taot ot the lnterrlipt•r oloaea, the operation ot the ·u) relq 
clo•• a ol:roll1t troll ground. on .. the ~·t~rnpt• ooatact. to 
'battert thrO"agb t• 500 ohm wt?J4.1Jlj o~ ... (OJI) r•laf• oper· 
atbw th• re·laJ• !11e·cou·) reltt .. o,Vat•t. .i.0.u tllroagll it• 
wlncUJJg,· oea o. lo ~ oa Ua •• ·oontt.ot aU4. ama.tve and 
clo•• a oll'Ollit h'• ltat_.~,. •• it• •» ooetut· to ·h~l4 the 
(l'.L) N·la,- qperate4• !he · i-t9.-J . lntQ"n.pter la ao ooim•t•d ln 
the .o1rov.U tha.t tbe operatla ot .'llle (OR) relq. la &elared 
tor at ·1-t two aeon.a atte1' (CSl '81.q operat••• . !hla · 
4•181' ta t.o preTant thi tar•• oper•tiQJt. ot the (CBl relq 

. ehoul«. tlMt tcsJ nlar op••t• .,_tarlq laetar. the oallet 
pu-$7 ~re· due to - 11• · 4lJt•~•· 

lloll QJ>!rator Al! ... r1 

. 1'l1e nltoh a4•noe• to .J>oaltlcm 13. u cle110ribed. abo'f8 
· Jm4 wlMtn the operator tn•••tl the it1C ot au an.WtlJC oorct 
iii the •-rimg Jaolc ~ ti.Ill tnnlc. t)le (OS) r•1• e>perat•• 
on NY9'8• batte17· aa4 crolUl4 •. owr th• tl'U~ !be .. (CS) re­
l&J 0119rate~ · alo••• a o~r'ouUi_ ·hO. pau.4 on o• I, ·t·C)~ 
cam 11, to ·u.tt•r7 thravch t-': !G•l" •lad.ltC ot. 'be (L) relq, 
which OP'r&t•• ant·a4TanC•• t~_ .Wit.eh .~o pealtl• \'- With 

· the ·ewltoh ill poaition 14, the rep~atlng .cs.oil, .. , ba1i•n are 
diaoonmote4 anA tm 1' and. Jl ·.1"48 a" 4aO ... t4t4 •1r_ectq to 
th• ! and :a bl'Wlh•• ot tblt ••lMtoi" thl'\nci.. 0 .. p ·-.« Q.: ' 
rell))ffth•l7• .A• the aw1toh •••r• ppaitlon _lS-1/2 tb• (Lt. 
relq··loob 1• a oil'OaU tr~ P"•-..i eftl' .le-4 s ot the .. 
aeleote4 '"°*•· an4 la JQaltlfii 1•• ·- loolc~· OirQllU . 
through •• 1lmer 1r1MJ.ng ot tht" (D) nl;q· l• tr ... terrecl 
tr pa the J••*• et t:be (JC l rel.q ilo· ••Jae oontaote ot oa 
J•. Ia )t0alt10. ·1'1·~ • -ebaok11J$ t•• olr0111.t 'la olo.•e4 Pnr 
t'be .. lten ot ·t11e •Ptrat_or•• tnak, um•· iaalre oqntao•.~ ot 

: t;n.: l,L) nl~, cu1 val w~ 2 •t• oea ........ Claza x, the 
I 'br.u9h a:i14' \erml:nal at 'the 1111,e ~t1n411r u.-. to pomul 
thr01JCh the wlndbg ot the CO relq :tor.a'!Dllber oheoltlng. 

i1.12 Diao•J!!!!tion - B•csl&r cal.I!_ 

nn 'ti.· reoel1:.:r at .he :Mils. .. ~\.\ton. 1• r•placecl 
oa •'9 mtohhook,. *• (DC) relq rele&Ma, in t11rn relea.1-
tng ti..· (D) relq. !he (il) rel~ .rel•aee4..; co1111.eo~a grouri4, 

' < 
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operating a rel117 ln ti. line ~lll!ller olm.tt lllllob cll90aamota ti. 
tip and. rlJll8' ot tm tnak fro• th• llu and. oloa•• a olrcult tr• -
grcrad to \NatteZ'J' throagti the .a -.pet. unno111g u. awttOll to . 
poaltl• l&. 

llel.8 a•• ll!glaterl!I 

oa ..... reglat•r 4t•tl'let eiro1ilt•; wlth.tlia nltoll 1D ... 1-
tlon 16, it tbe oall la to be obarp4, tlle CCHt r•l8'f wlll 'M o,.._ 
ate4 ~4 a olro'lllt will 1Je olo-4 tr- 'bat\UJ' • ..-· ••U.' et ti. 
(CH) relq. ·am ~. tllro.p the tllN• 18-Jll n•latmoea la :parallel 
"9r U. B leall· te operate tille • .._ ngiaur 1n tm 11• o1"1llt. 
WbeD ti. 1•9-C · 111.terrapt•r ••t8ft• •1-• a oboalt la olo•e& tr• 
srouad • '119 Jake oomacta tllrough cam•• to utte17 .'\IJ'ovg)l '1119 
outer wiDcU11g ot ti. (L, relq, operating tlll (LI ni._y. !Ila (L) 
nla.v eper&ted.. loon throagh it• inner wln41D&'.11114 .a ••tact to 
groa.nil a o• B- Q.roml4 on the a -• o•tact ot tllil h&terrapwr 1• 
olo•4 through cam Y. -.a o•tect ot tbe (.L) re~. nter oataota 
ot oaa J, to N.ttel'J' throaah the i.mlaf wlll41.Jw ot tile (J>) :relaf'. 
whloh operat••• !he (») relq opera••cl. a4Y-.ia the •ltoh to poa1-
t1on 17, the A om a4ftDClJW it to poaitla 18• 

llo 14- lteatorl• Lim Pindar zo 11orma1 

A.a tba nltcla dftD08• hO• po•ltton 16.to 18, the olrouita 
through the (D), (SL), (CH) alld. (L) :rel.&7a ar. openeA. releaaiJJS ,. n~•· ua4 ti. ltattU7 tor operating ti.·._._ ng1ner 1• 
tiaoOBDeo1ie4 tro• 1-acl R• fhe ral_. ~the (SL) nl.q-41aoo_.ota 
batte17 tr• lead. s. rel--C the (CO) ni.., la tlle line oiroult. 
thu n•torjag the llm o1J'01l1t tenor.le file rel ... ~ the (D) 
nl.q cleati• a olreuit · operatl• a rala.J ta tm u ... ~1D4er olroult 
:reat•lng the 11• tta4er •l.eotor t• ••mal• 

11.11 · ll!1torl• Diatrlot zo Jormal. 
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11.16 · :O,lRf4.:plaoCIU19Ct 

... 8hoal4 the callbg aubaor1'ber ~11 to repl-. 'he ~­
oe1Ter 011 ti. n1tohhook, aner the oalled eu'bsorlber haa 411• 

. 0Co!Jl1I01ie4, the rel.,-e et the (CS) relq, clue to the 1noomlnt 
trl21l• t'1ulot1oalng, operate• the aeleotor timlt alara olrcult 
tr• ground. through oa 1, there_. aetll)lnS the aw1to!lm.n ot 
'ti. ala\1118' ooa41' lona.. .. 

11.17 p1eallmo~1on·• p1.._·1'0 gpra••r' 
. ' . . . 
I . - . • 

1 ._. tbe plug of the auweriDC· 001'4 1• 1a .tb8 ~l"lDllt Jack 
-at tba- iaooming end, grnna la cenmctticl to _ tm .alee" ot th9 
.trunlt ·t~• _ iiol4 tJij 41atr1ct (L} relltq oparat.ct. tr· the plug ot 
the eo"1 ls r••••4 fJ'o• tbl tr'!Ulk Jack betore ti. raceher at 
tbe oaUb1g ata,l·• le repJ.Mect. 01l the nUohliook, tu· line re-
1.q la tu trlJllik o-1r011lt . will opttrate, t.-.re'J · 1tol41nS. the " -

. gl'OUDd. Oil the 8leaT8 terlilinal et the tnmk. · ftea the ·rece 1 ft!' 

at the oalllng ., .. ~, 1 a ft:JlaeeAl ~· thtt •UobhOOk. and tu 
pl-.g ,r tlae auWrlng oori ta r•Mwd f'rom the tl"lUlk .1aok at 
the lmeaing •nd.t the (J)C) ,.~ releases all4 ground ia dis• 
ooimected f'ro.• the· aleeff ot the trunk:, releasing 'the (Ia) relq, 
tbua·•adn:aelng the awitoh ·to poalti~?· AS the nU;oh 94.Taaoes 
trom poaitlOD 14-1/4, tbe loekll!g Circuit tb,rougb the 1DDer wad­
ing ot -\he {l>) relq 1• o,eucl a• OP J, releaai.!Jg the hl.&Jo 
fl._ l:D) 'Nlq releaae4, opus' tba oircult through the (SL) rela7 
"'11.cah releuea, and. •lo••• a ,e1n1llt, opera•iJIS a nla7 ia th• 
llaa -t1Dd.er. olrouit. -ften tlaia J'•le;r aperatea ground. le 001mecied 

·aclY&noliW tm 41atr1c·t nltoh to poaUion 160 na po•1t1on 16 
sna4 on', tu armature o~ the (SL) relq t~011gh oa11 l> adnmea •l:l• nitch to pomitlon ~7, .•be: A. oam dftDC1ng it ta po1itioa 18. 
Ill po~itioa ·1&. th• (CH) nlq Wing normal. b&tter7. 11 not ocm­
neoted o.wr leacl R to operate the ••88418 register 1n the llae 
c1rcu1 t aa the oall la not obargeal»le. J.PJ'• this point on, the 
line tinder and diatrlct aeleotore are restored to normal as 
4eaor1M4 1.a.parlfgrapha 16~ 179" 'l.l:,aa4 19. 

·~· . 

i1.1e J>leoO!UIH!lea· on ,_...o•4 oalia ... Poaitlena ·2 ito 6 

It tbe receinr at tbe oalllng etatiou. ls replaced on the 
n1tohhoolic •hile the d.1strtot 8W1t0h i• in position 2 to &, the 
4i&lllag oircuit la openecl at the calllnc 1tatlan, cma1ng the 
aeur· oircult to h.nctioa and collDect a direct grouml. to the 
SO 'lead, oaul11g t'he {D) relq to release on aooount of the in­
creased ourrent flowing through ltB outer winding. !be (DJ 
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reltr la oonMOt.eci 4.ltt•r•tial~, •• 4oea aot releue whe• it• 
bimr wlmlbg l• aOlllll)IAUd cUnotiq to pOUDA aD4 its outer w1n41:ng 
C0181M'94 t.o FOlllll. -11a ••rlea with adtlcl•Dt reaiatanoe. 'l'M . (l>) 
ni.r 1'9le-•• eo-..ta _led 1 te 1-4 ~ w1l1oh reatorea ti. line 
fill18r Ml.._.. to Ul'Llal. .u .... :rlltecl 1D tibia pnT1-0lla parag:r•Jb• 
• IDI reJar rei.aeect.w: alao opeu tbe;· o1roa1' ~°'Wb. tile (st,) 
nl.a,v .Wllalall n;i.u.a. !M ... (SJ.) ni.._ ~i.aaet. tiaooameota bat• .· 
~ tnm.laeA s.~ a1l4 ---.. ti. .ui\r'1ct awitoJa ·lll,poaitton &. 
WlUa '119. •18P'lot:' ..S.'a la ... ltlon 6, • olro~t ta. cloMcl ttoa 
p..i tllr'~ oeia D to "-''•17 ~oop the. DOii' upet, op•ating 
ti. U.&rle' DOIJI ...-•. reatpr11JC tJMt aelaotor t'O eonal. Whoa 
the •1-tur ...... ....i. ~ad ~ the Y ocmmtator 'brash aa4 
...-• • ...__.. the •ltu to nGl"laal~ 

11.19 Pnitlft 7 "° 10 
. . I . . . ; 

SllotlK .t ... nMlwr. be rep~cl DD t.IJe pitobhoQk w:btlo ti. 
fiat.riot mt.oh l• ia_ •• ot , ... ·p>a.J..:•t,~. tbl . lln:e tla4e~ . 
alrc1lit. 1• reaton4 to aonal, u »Nn~lJ' 411•rilae~ ~ak 
lmat-l118 D4 •1-o\loa -,o114 •1l.1 t•-~p1aoe ia ti.· • ...-..auner 
an4.the· .. ..._.. _ _,, tlae ...-r Oil"Otiit •Y&no.a tb9 •Itch •.o~ .. , 
pul•l• lOa -Ia-:plt.l~ 10• \he rele __ Of the (J>J nW ~~ 
·•-• tm (SL). ni.. n. (D) r.iq .:re.lea•d. oloa•• a ot~lt 
9J19R\b8 a re~ la ,... u ... _!'ildtr olrcul\ which 1a turn ooh~ 
ucta &n111111 uftziollrg tlle nitoh ~o poaltien 16. ID :po•it:tcH1 
16, sr8Ui4 ea tb9 .,._. ot ti. ('SL) r•l&J• '4ftlloea the nUob. 
to p09it1-. 17. tbe A oaa a4•anolug ti. awitoh to PP•lta~,.1a. · 
l'l'Oll \Illa :p01Jl\ ea the 41strto\ nltoh la reatorel to nom.al as 
c19801'lbecl la paragraph 19. . . . . . 

i1.ao ze11-~ Dl•trtgt se-leotor 

ShCNlcl the •leotor traW.1 to the tell•tale poa1tlon clur1ng .' 
la'uh •l8otta, g1'811114 on the x c~tator, ~ruah aml segment 
b canMot.e4 '41'oagh •o caa B, ·to lllltt•rT tbro•ll the R magnet, 
aclYanclJIS tm ew1\a1l to :.oaUloa a.. Umlu '11la oodU1oa «irOWld 
la 4lsonmote4 1'rMI tll9 SO lead· in tb&t- Hd•r, •.· rele&a 1Dg ,the · 
(CBt nlllr Ul4 tm 41MJ"l•\ _n•11i• in poaltioa 8 Dtll · 1t la 
2ee~ore4 \o 11-.l .-.117• tt tlle 41·atr1ot s•• to tell-tale 
dm'lllg grrp •lectloa 8'J'011Dil • ti. x OODlllli\atDI' ad..Y&DO•• the 
•1Hh te poai tlo1i 8. Ia pee1t1oa a. groud. .cm the . ~ lead . 

. hollla *be (CBI . nllr.7 epara'" w111ch.. in turst. operate• : the ( L) 
nl•• a4ftM1Jg tb9 nJ'oh to poaltlon 9. !be (C~l U4. (t.) 
reb¥• ftlD'I• op•ate4 ·aia4. .the d1atr1ct n•S.,aa ill ft~Ulaa 9 
um_ll lt iii reaterecl to aomal ...-117. . 
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·,u ·all ti. tJ'mlllll ia., .. er.hp are buq. tbe. ti•tr1otl 
:Hleetor whlle tl'\Ulk hUDtbg la poal•lo•. 7 wlll '~l $0 
the top• O't the gtlau.p an4 N8t 01' the Oftrf'low ~erldnal. ,Aa 
the al•••• 'terml11&l at owl'f'low 1• 01*194. the .41-l rel&7 re.; 
lt••••• ta tun( '4•8no111&' ,. ni•eh :to poa1t1mf.:°:a. w1ch. 
tllil •l.tOJl in paidtion 8, tm (L). nla7 open••• trom v~ 
ft. tbe aniatve' ot tllt .(CR) ·r.•lq~ a4TU01JW· tlle •ltca; •.. 
poaUloa ~9. 111 po.it1oa9,_:a= o1"1l1t la olGM4 tr• grODt 

.·. OD tbe z· OOIDlltatOl"t -~~ tmd. --llt, tU01it8h o• K to bat­
.· .t•i-1'· threugh the ll ... , _.'laming tlle -ltcll 'o poebloa 10. 

Ill' poattioa 10 a ob!Ov.lt· 1•. o1o9e4 ,_: fil'ot:aaO. oa $lie z • .,. 
····· mitatd lr.ra.9h aa; .. .epant _·t1-01llb· ea 1:~ -- L to at.t•J7 

throqh tbt aoo·:om,. wln41Jrc o# ~ (Ll ftlq. · op .. attng the 
{L) re119 •. !bl (t.l .·r.ie, operat•A. loou throueh lts 1200 
obi.a ..tm.1rw aa4 ..... eontaot. to the ... pOUd., tJarough o .. 

·r.., ad:nacl• the. awltoh to p1&Ul0!) 14. J.a the. nltell ad-
: ~~·- tro!D·"'·~\~on,:·:~,· tllae.· fl-I: "ia, reie...a ad ill poal-
.·. flOll ·14, t• &4T-.••·rtba •ltola t• t0•1'1oa a. -'Ille .nleue . 

. ot the (li) rilat 'alt~ r•l•ue•·· the (CI) reiat, cl1ao-...0tl.Dg 
.. th'.e ••114ft tr• ~-- ·.·tiatrlot .olzio1Ut. wto. the anrbclt. ta. 
po~t,1011 l&• a c~alt :1.•· 411:0..-4 ·h• ,._ m18Mll&Daou tone 
olrcui't over leu'c 'llr•• ti.· •.:"7- · co•n•r. cam G• wind­

.·. ~- ot 1:he repea\11JI' nll, I :ltob COD4eUel' oa.. lf-. Y and J • 
· Diab·· conact ot tb8 {D') . ~·laJ'. co sro•cl . oa aam I· · J.; tone 1~ 

• · tbe~tore in4Uoe'cl ln·:;tbi ·otlMtr nn4lltl' ot ae -r•peat1JtS 0011, 
thua ~lng a '11·'tNll'.Q 'bu1" tom te 1Jt ~-- lt&Ck to the 
oalltJW subaert'b•r~ · \fhea the noelwr ·at the otllllng atatlon 
18· rejlaeed.· ·cm>, •. n1•0hhoo1' the U>Cl rel• re1...... ·opening . 
the ·lOclting otr0111t· through ti. (D) .fe1-, whl•h rei....a. 
Pro• '111• poiat o•, . ti. niteh 1• a4Y81'10ed to poaltlon l .. 
M~rlba4· 111. pbagrapha 161 lT ad.19.. · 

i1.22· .• ,,~ . .,-~," .· . 

. .. ' ....... tae"t•u 61· tba "0" o_,., ......... ilt ia to •iatain 
·:a· tile: ontltlft'.·C. the lllltipl• itwrt1a1r tend.al•• that 

more·. tlia ene 1 le·1.e-~:- atop on Oftrt'low at ou time other­
·•1• .• tir•t aei.etor re•lng owrtlow •111 -- tbe •l.Mft 
mltlple t'ernllale 'b'll17, tl1.11a oaualJtC tM ·811DoeMh:rs MleDtOra 
to <10Jl.Unl uplrarcl into the mu pDllp o~ uuu.. 919 O ·oa.-

. \mt1.tator ••.-• 1• eiaened:. •• overtloir ·1Mit 'lie 8 bar la oon• 
\:tuna~ .B•th tt. o m4 'l'o..ata~ar l>naile• •• pe?'lllliUlenti_, 
atrane4topther ait.4·ar• wlrecl. ,0 tha 11111ltiple al.eeft 'ltruah. 
Wh.ea thl· aeleotor ia at nerf'low, th• o emmm.tator brush ia 

.. 
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re•t111g on an open (4-&4) segment and aa the bua1 groant la te4 
t)Wo• the o commitator bar only, th.is arrangement maintaiu a 
8ou•bttq ooDd.ition. on the sleen terminal&o When nec•••U7 to 
comblm wo .or ure groupa ot -·trunks th8 DNltiple ~l••T• owrtlow 
tel'lllinals be'tween the· colib1m4 gr:>upa v. made permanently 'ba.ay 
b7 being co;nnected tell groWMl. Aa tm s coamu.tator bar 1a oloaed 
at . oyertlatr; the (L) relq 1a held operated, at thia time, and, 
the selector therefore hunts past the -.:rm .Bu8J'" termlula into 
the uzt groupo 

DG: ns.G. 
Jul;v ~, 19250 
11'.:lC 

OHK'D. BY: G.E.H. .l.PP'D. E. R. COOXB• 
H.G.J. 

TCI Library  www.telephonecollectors.info 




