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Western Electric Coapan7, Ino., 
�ineering Department. 
»ew York. 

( 40 Page•) Page 1 
BT-502733, Iaeue 1 
Auguat 3, 1923 • 

., MEmoD or OPERATIOI 

Sohe•tio For Diatriot S81eotor Circuit • Line Pinder Circuit - Line Circuit -
� Trip Circuit - Starting Circuit and Time Alarm Circuit •Arranged For Flat 

Rate Or Indicating Message Rate Lines - Power DriTen Machine SWitching System • .  
'lh1a Vethod of Operation waa prepared «trom issue 9 ot T-502'733. 

1. LIB! ARD '!RIP CIRCUIT 

1.1 DEVELOPMBlll' 

1.11 PURPOSB OF o·IRCUIT 

1�111 ihia oircuit is used in esta'bU.,hing 
oonneotiona Q.etween aubsoribera1.etatlona 
with the apparatua in the mechanical office. 

·1.12 WORKIIG 

1.121 Thia circuit baa a maximum external loop 
reaiatance ot ?SO ohms and a minimum leak 
ot 10,000 ohms. 

1.2 OP.IRA TIOI 

1.21 PRIIfCIPAL FUlfCTIOBS - !he principal tunotiona at this 
are: · · 

1.22 

·-1.211 To oauae the etarting oirouit to tunotlon and _ start a line tinder aelector bunting Eor the 
calling line._·:� 

1-.212 1'o trip the proper line tinder 'bruahea. 

1.21S � operate 'the meaaage reg1ater on a charge 
call. 

· · · 
1.214t To operate �· ·1lne tinder 1:im alarm circuit. 

1.216 !o diaomneot 'batteij and ground · trca the aub­
.a�rlbera line on an inoad.ng oall. 

comcmo cmcu1n - 1'hi• line tlp oirouit will · 
1.221 ·1.rry atanclard start circuit. 

) 

LDIITS 

J 

oiroult 

_) 

Nnofton with: 

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



. ..... 
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1.222 AJrt standard diatriot oirout.t. 

1.228 .1147 standard tinal oiroult. 

1.s . DB TAD.ID .  DBscRIPnol 

1.11 A CALL • The operation ot a .oa ll · · 
tlrat ten linee ot· a group 

i1 aa toll••: - lhen the "90•iTer at the calling · atatlon la remoYed trora the awitohhoot,· the (L) 
relay in· the line oirouit operatea, through the 

. 200 om reeiatance, winding ot the (L) relay, 
contaot ot'the (CC)' relay, twer the ring aide ot 
the aubeori'ber'• loop. back OTer · the tip side to 
ground on the· armature ot the ( 00) · rela7. '!he · 

· llne rela7 (L) operat• oonneota batte17 to ·the 
B terminal ot the line and operate a the (BA) re la 7 
through i ta inner Winding. 'lhe (BA) relay operated, 
opera.tea the ( m) re lay tram ground on the- armature 
ot the (BA) relay, break. oont.aot ot the (IC) .. rela:y,. 

. 'TOO ohm windi, ot the (TR) relay, to battery over the 
. m lead. ... m) relay operated, operates the two . 

trip. niagnets,, . (b) opens. the locking aeries oiro.uit 
through the · (TR) relays in the other bank . groupa and 
(o) locke through its 600 ohms wlnd�ngto batter:y on 
tend.r.al -l and brueh ot the G group disti'i �utor 

· 
aeleotor h aei-iea with the (S!A) relay in the start 
olroult, operating t�e· (STA) relay., 

· 
.1.&2 �sTARmG A LIRE rJ:IDn - When the (STA) relay la .the 

it .operates the (u)· rela7 which 
star:ta a line tlnder_hun'ting for the calling line.· Each 
TRIP •gnet operates lta trip rod, thus tripping the 
correapcndlng group brushes of the asaociated aelectore · on its reapeotin aide ot the frame� 2he-.operat1on ot · 
the rela,- connects ground to the It lead operating 
the relay. ·1h• (1) relay operated (a) locka to· · , . · 

· grolind . on the anna.tUr. . ot ·the (BA relay under control ot · 
. the {o) rela7; (b) opena the cirouit the .'100 ohm . 

winding or. the ( m.) rela7 ,· thua pr.nenting anoth9r)line 
tinder aeleotor troa being a tarted by this call ( o oloaea · a oiroui t trca the 1600 ohm winding of the ( o.) rela:y • but 
th• (0) relay doeli not operate .at thia tt.n. en aooount ot 
inautticient aaount ot · Current through ·the winding.·. Aa the 
line tinder selector moves upward and at the end. of the 
tripp1�g sone, ground an the I ommutator brUah and aeg� 
•nt, •hort-oil'cuita the 600 ohm winding ot the (m) 
rela7 releasing the . ( m) relay. 1be ( m) relq re- . 
leaaed, .oloaea the· locking aeries. ci rcuit through the 
( m) relay in the other groupa and opens the ciroui t 

) 

• 

•. atari oiroia!.t c,perati a 

through 

,. 

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



• . 

through th• wo trip mgileta • whioh releaae. 

· 1.83 RBLUS DG '1BB DtIP CIRCUIT - When the Hleotor 
tendnala aaeociat.ed 

wit.h the calling line, ground on the B terminal 
operatea·tbe (0) rela7. 1be (O) relay opera'ted, 

·. opens the locking -circuit ot the (I) relay but the 
· 

relay ie TeJ"Y slow 5.n releaai ng and hold• �he 
( rela7 operated through the 1500 ohm winding in 

. order to permit ·the (BA) rela7 to relea1e before the 
(0) relay, otherriae another line tinder may be 
atartec:l by. thi• cal 1. When tne 1 ine baa been· round 
the district tunotiona and ccrmecta batteey to lead 
s, operating the (co) relay. 1he (co) relay operated., 
releaaea the line (L) relay which ln· tum releaaee 
the (BA) relay thus opening a circuit, releaalng the 
(o) relay. aother call may now atart within thia 
same group ot ten lines it the starting circuit ie · 
ready tor the oall. .'Jhe operation tor a oall originating 
in the laat ten line s ot a group or twenty, will be 
similar to �hat already described tor the tirat ten 
lines exce·pt that the (BA-1), {K·l), (0-1) and (m-1) 
relays are iaTolftd ineteacl ot ·the (BA), (0), (1'R) and 

· (X) relaye. 
· 

1.M SDULTAIEOUS CALLS - ·It there la a ainmlt.aneoua oall 
and last ten· line• ot a group ot 

twenty line a, the rela71 ot both 1ub-groupe will operate. 
9:• &lread7 deaoribed, . starting two line tinder .. ieoton 
in ditterent aub-groupe at the ame tt.._. In· thia caae , 
the l�ne windings. ot the (0) and (0-1) rela7a are connected 
together tbro,_h the make contacts ·ot the (BA.) and (BA-1) 
"lay.a.. �e {o) and (0-1) reiaya will theretore ope�te in 
:parallel when the H bniah or either or both line tinder 
selectors make contact With the B terminals ot the 
calling line. 

· 
1.S& BSSAGE REGIS'!BR - On meeaage regi1ter oalia, a· ••aac• 

on battery over lead H. · · 

1.se mRJIIIA TING .. CALLS - When the tinal aeleo tor connecta 
and slene iierminal1 or an idle lb• 

at the final JIUl.tiple, batteey through a reelatanoe 
in the tinal .cirouit ia connected over the S lead to 
ground through bQth windings ot the (CO) relay (on · 
individual linee or the laet line ot a group ot oon­
aeouti Te linea) or through the 100 ohm winding ot the 
(CO) relay on an intermediate line ot a group ot oon­
aecutiTe lines. Die (CO) relay operated, di•connecta 

-s-

It 
· iruehee iiii1ci. oontict ilth the 

\ 
) 

,:, 

!n bo'tfi tbe Hra~ 

reglater operate■ 

> 
to Se tlp, ~lng 

u 
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BT-6027S3. Iane 1 

!be L relay atte17 bridge trom'acroaa the tip 
and ring ot the line. When the · final aeleotor 
return• to normal. the. circuit through the winding 
·or the (00) relay la opened. rel•aing the rela1 . 
and restoring the olrouit to normal. 

2. S'WtmG CIRCUIT 

2.1 BBVELOPMBJIT 

2.11.PO'RPO&a OP CIRCUIT 

2,111 �la oiroui.t la uHd to ·
o ontrol the �ti�g 

of calla to the reapectiTe line tinder ·••·l•otora and to 1tari an idle aeleotor 
bunting oYer the line terminal• for the oalling 
line. 

· 
2 .12 WORKIS LDIIB 

2.121 Bone.-

2.2 OPBllftOI 

2.21 PRIICDAL PUICT!OIS - 9le principal tunctlona ot 

· 2 .211 !o route the call. 

2.212 !b start a aeleotor hunting tor the calling 
line. 

· 
2.213 to rel••• the trip · rela7 ln the aaeooiat9cl 

trip circuit, time permitt� another oal� · 
to atart ln UJ' other group. 

2�214 Baoh regular atating oirouit ia equipped with 
an emergeno7 plug and· ja9k tor innediat.17· 
replacing the regular oirouit with emergenq 
oiroui t at •nr tt.. 

· 
2.2l6 To teat the line tlndera. 

2.21a· To.return to normal. 

2 .217 To tne the a tart olroui t. 

2.22 COJINBCTIIG CIRClJI!S - Dli• CiJ'OUit will tunctim: 

2.221 With an1 atandard trip circuit. 

• 

+Jita o!rcuH arei 
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al!-102TSI, Ia.ue 1 

. 2 .222 With aey atandarcl line timer and 
d11triot oircult. 

2.1 DBTAILID DESCRIPTIOB 

2.s1 CALL - 11hen th• reoeiwr at the 
remcmMl troa the IWitohhook. the 

(L) and (BA) relays operate, o perating the (STA) 
relay frail ground over lead 1, tend.nal l and bruah 
ot the G gr� d ietributor eelector, break contaote 
ot the (c), (CA) and (SB) relays to batteey 
the 18-BH reelatanoe in parallel with the winding 
ot the (�TA) rel ay . '!he. (STA) relay operated, (a) 
operatea the. (STP·G) magnet, wbich · remains operated 
until the (STA) relay releaaee, (b) short-circuits 

. the· 600 oblll winding or (CA) re lay, prnenting it · trom operating and starting a line tinder in 1ub­
group ns", while a call ie through, (o) oonnecte 
ground to lead K ope rati ng the relay and 
oloaea a- ciroui t over lead ST, operating the 
relay thus starting a line ti�der hunting tor the 
calling line. 

2.S2 START.ING LIWE FIRDER - .la the line tinder atarta 
a .. ci'oaed owr lead Y operating the 

(GA) rela y . 'lhe rela7 operated,· reJaOYe ground 
trom lead ST. locka to ground on· the armature ot the 
(STA) relay and cloaea a cir cuit operating the. (STP-A) 
magnet. 'Jhia circuit ia traced trca -gr� on the · 
make contact_ot the (S TA) rela7, make oontaot ot ti. 
(GA) relay, terminal and bruab ot the (A•I) aro ot th• 
A selector, to battezir through the winding ot the 
( s TP-A) nagnet. Die ( S TP-A) agnet re•ina operated 
until :the release or. the (STA) rela� . Ground la also 
connected to lead CB operating the {CA) or (CB) relay 
when all l ine r.inder aeleotora in a group are ott 
normal. · .la the line t inder oontinuee upward ground le 
lllOlllentarlly connected to lead Jt, thua releaaing the 
(TR) relay 1ri the trip clrouit but holding the (SB) 
relay operated. When the ground ie 
trom lead I, the (STA) rela7 releases and open.-
the looking circui t through the (GA) relay which 
releases, (b) opens the circuit OYer lead X, (o) opena 
the clrcui t through the (STP-G) magnet, which releaa ee 
and ateps the brushes ot the G group distributor aeleotor 
to the next ternd�ala, (d) opena the oi roui t through · 
the (STP-A) •g�t, which releaeee and atepe the 
bruehe� ot the A{group distributor selector to the next 

( 

-6-
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BT-502TSS, Ieaue 1 

:} termin�la, ( •) reacwea the. ahort oircul t tr• . 
the 500 ohm winding of the (QA) relay, but 
the (CA) rela7 will not operate unlees all 
aeleotora in the group are baq. 

2 .sa IMBRGBJJCY RBi.ib.sl or STAR1' cmctJIT - It either the 
or · operated, due ·to tile 

failure of the ('Bi) or { ·1) rela7 ln the trip �ircsult 
to be shunted out and released, the (IF) relay operates 
aa coon aa the :lntorrupter contaota I, III and V oloae, 
ud ·1ooke under control ot tho (STA) or (SB) relay. ·It it 
remalna'locked tor two •oonda, interrupter. oontaota II 
and ·1v cloae and connect ground to winding ot either the 
('IR) or (m-1) rela7 in the trlp oirouit, (depending upon 
11heth r the oall is the •.&.• or •9• aub-group), 
releasing the. (!R) or (TR·l) rela7. 11hen ground la 
remo-ved bf the opening ot the interrupter contaota II or 
IV, the (STA) or the (SB) rela7 releaaee, re1ea·a1ng the 
(D') lay and reatorlng the o:lrouit · o noral. 

2.M· START CIRCUIT .. 111• oloeve ot the interrupter 
oocv at the aw time oontaote II 

and Iv are closed, whil the (xr) re ay :la operated, 
operates . the- (n) lay. 1h (o.) rela1 operated, -(a) 
lOOkl under OOntrol Ot & DJ At the troubl deaJc I (b) 
lighta a lamp at the trouble de1k�· ·lndiT!dial to the line 
tl�•r trame , and open.tea an l&N. 'lhe operation ot 
the t97 releaaea ·the ( ) rela7, extinguishing the lup 
and ail nolng t-he alara. !he operation tor a oall · originating in.a the laat 10 U.nea of a group ot 20 11111 be 
almila.r to that alreadJ deaorlbed tor the firet 10 lines, 
aoept that the (S.T-B) and (OB) rela7a are lnTolTed · ln· 
eteacl ot the (STA) and (G&) rela11. 

2 .16 · &LL SELIC 1t>RS II 011 sUB-OIOUP BUSY • It all . the , 
are buq, the (CA') 

rela7 operate• J.n a olroui t tr• round ewer lead CH, 
SOO obawlnding ot the (CA) rela1, to 'batteey through 
the 800 ohm realetanoe c. !be (CA) rela7 operated, trana­
tera the olroui t onr lead 1 tr the winding ot the (STA)­
nlay, to batte17 through th winding ot the (SA) relay 
and -th• 'break contaot ot the (SB) -rela7. 11hon a oal 11 
now reoeiftd, the (SA) relar opera.tee, ln turn operating 
tbe (SB) rela7. 1hia olrC\llt a traoed troa batt rt 
tlar'CNgh the winding of the (SB) rela1, • contaot ot 
the (SA) rela7, 600 oha redatanoe I, to ground on the 
aruture ot the (CB) rela;. 'Dae (S'JB) rela7 operated, · 

tba (LP) rel•J ln the dletrtot • etartlng a. 
Hleotor in the •• ,.ins, (or , the c&llbg. . . ·, ·� . 

.. 

tsB) 

re 

-6-
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BT-502733, I1 ne l 

line· and clo••• · a looking oiroui-t through the 
1000 oha winding and make contact ot the (CA) . 
nla7. 1hia ia to prevent the release ot the 
(CA) �lay should a aeleotor become available in 
th• •.1.• sub-group while a call ia going through the 
•s• .. '8b-group. It all. Mlectora in sub-group "B" .are buay, the operation ia similar exc�pt that the 
(CB), (SB) -and (STA) re laye now te. 1he (STA) 
relay operated, eta.rte a aelect�r in "AJ Wb­
group h�tlng, aa explained.before� 

2 .SS ALL SILEC 1t>RS II BO 'DI SUS-GROUPS BUSY • · It all 
botlathe (CA). 

, and relaya are operated. Should a call be re­
ceiTed ill either sub-group under these conditions,. the 
oorre1ponding (SB) relay operatea, but �ither. 
the (SB) .nor relay opera�•, aa the oirouita � 
to gro� on the armature · of tM . ( 9A) and (OB) relaye 
- are open .  Whn a cal 1 1 a reoei Ted in the "A" ·or •s• 
·.ub-group, :While all •leotor1 are 'buJ, the epeclal 
iaea,1age regta r iii _the starting cirouit operatea . . 
�hrOugh the Ulce oontact·ot tbe (SA) rela7 to gr0und·an 

. the armture ot· the ·(CB) rela1 • ... :lt the o&ll i • in aub-
. · •A"# or through the make oontaot ot the (SB) relar 

to .on th• .armature ot the (CA) rela7. it the. 
oall la · in &'1.'b-group •a•. Die ·�••age· -regiater thu1 . 
lndioate1 the nuaber or .ti•• calla nre originat.ed while 
�11 the line :thder · aelector� were . bu17. 

. . . ; . 
·2.s1 · ms.ma LlRB FIBDIR SELBcm:a - !bia oirouit. which . 

starting. circuit� enable• 
the te·at$..ng �or ·any .particular line. tinder aeleotor at 

' &Q  time·. 1he t.at li�e uaed with the teat box oircui't 
tor i.aking_th.·teat la tbe tirat or bottom line or the 

·bottom bank in bOth the •A• ·and •s" Qb-groupa, the 
'first line tenainal·.in both sub-groups being . conneoted 

· together� .. When the · 18' =plug ( ehon on the line tinder 
. . olroui t) ia in.-rted in the ·teat jack ot the line tinder 

·�d•r teat�'·the ST .&nd ST-1 1-eada are �onne.oted together· 
. and the· clr'ouit that •uppliee battery to the ST lead ia 
traneterred. to lead Z. When the plug of the teat boz 
cord. ia ·1n1erted· ln the teat jaok·, the !A) rela1 eperatea 
trca ground on t-be· ·�••'N. ·or the teat box 001'.'4. 'lh• (A) 

. ope�ted open a the c lrcm t O'f'er lead
_ 

m and operate• 
the �ela)'. �· (B) relay i1 elow in operating to 
prnent a oall which has just reached the (ST&) or (S!B) 
�1•)' tr� being interrupted. !he (B) relay o perated , 
\.e.) looke to batteey on its make contact· (b) operatAta the 

) 

_.,_ 

opera 
th 

1eie9tor1 !i both aub-groupa are tiuey, 
· \CB} . . . 

group . 
ground 

~:4Jt · 

la ah~ •••00¥.atea ilth the 

relay 
't) 
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(C) and (C-1) relays and (o) clo•e• the ring aide 
ot the loop through the teat box, which operates the 
'(L) relay aaaooia.ted with the teat line.. 1he (c) 
relay operated (a) tranatera the circuit tor operating 
the (ST&) relay ·trom the G distributor selector bank, 
(b) opens ·the normal ST lead (c) connects ground to 
lead z, (d) opens the operating circuit tor the (ST-B) 
relay, which would otherwise operate and look on a 
call wi �hin the laat 10 lines· in the group. '.lhe (CI) 
relay operated (a) oloaes a circuit owr the TR �ead 

'battery ()n the armature ot the (STP-G) magnet, 
the I lead of sub�group "A�.with the K 

lead ot sub-group B, thua.oonneoting the K commutator . 
. segments of all the selectors ot both sub-groups together, 
(c) connects the Y lead cf aub-group-"A" with the Y lead 
ot aub-group · 11B9 so that the (GA) - rela7 will be operated· 
by a •elector in either aub-group. When the (L) relay 
in the teat operates, the (BA) relay in the trip 
circuit tunotlona and conneota ground through the ('IR) · 
·relay in trip circuit, cwer lead m� �e contact ot the 
(CI) relay, ·break contact ot the (STA) and (STB) relaya . 
to battery� the. oontactd' the (STP-G) magnet, operating· . 
the (m) relay . in the trip circuit. When the {m) relay 
operate11 it locks Oftr lead l, make contact ot the (C) · 
rela1, break contacts or the (CA) and ·(sB) relays to · 
battery through the winding ot the (STA.) relay in parallel 

· with ·the 18-BH .resistance. operating the (STA) relay • .  'lhe 
{sm) relay operated, operates the (STP-0) •gnet which 

. re•ins. operated until the (STA) relay releaaea, (b) · 
ahoi'-t-oirGuita the 500 ohm winding ot the (CA) rela7 (c) 

. oonneota ·ground to lead K. (d) · operatea the (D ) .- rela7 
and. (e) oloaes a circuit from ground through the break 
contact or the (GA) relay, make. contact or the (c) relay 
OYer lead Z to battery through the (LF) relay in the dia-. . . triot. thus oausing the· line tinder to start hunting ·tor 

· the calling . �ine. CZhe relay operated, locks to ground 
on the atmature ot the relay. llhen the (811.) relay 
releaee1,. the (E) relay operates trom ground on the lef't 

· · inner armature of. the (STA) relay , •ke contact ot the 
(D). relay• to b&tte1'7 through the break contact and winding 
or·the (E) relay • . '.lhe (E) relay operated. (a) loeka·to 
grounc:l on .the armature of the (A) relay, (b) releaaea the 
(C) and relays, thereby restoring the starting circuit · to normal, clo•ee the circuit troa batteey on the 

·armature at the (STP-G) magnet, which waa opened by the 
operation ot �he (A) relay and later closed by the operation 
ot the (Cl) relay, through to the 7R lead . When the plug. 
ot the teet box cord is removed trom the teat jaok, the 
(A) relay is released, releasing the (B), (D), and (E) 

-a-

rr~ 
(b) . conneota 

line . 

(Cl) 
(c) 

(D) . 
. (A) 
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relays, thereby restoring the test circuit to 
normal. 

S. DISTRICT SELECmR AID LINE FillDER CIRCUIT 

S.l DEVELOPMENT 

S.11 PURPOSE OF CIRCUIT 

S.111 1hie circuit is arranged to find the calling 
aubacriber'e line and connect it with the 
various switching apparatus neoeaaary to 
complete a call. 

·S.12 WORIING 

3 .121 Tn1e circuit haa an external trunk supervisory 
loop ot 5010 ohms at the outgoing encl and at 
the incoming it has an external aubaoriber'a 
line auperviaoey loop ot 900 ohms m.a:d.mum with 
a leak ot 10,000 Ohm3. 

3 .2 OPBRA TIOI 

S.21 PRIICIPAL FUHCTIOKS • 'lheprinoipal tunctions ot thie 
are as 

3.211 To tind the proper. line and eta.rt the sender 
huntizg tor an idle sender eelector. 

· 
3.212 !b establish talking· connection. 

S.213 To aupply·talking battery to the calling 
station • 

. 3 .214 To select an idle eender. 

S.215 To connect battery for the operation ot th• 
meaaage register in the line circuit on a 
charged cal 1. 

- . . . 
3.216 'lb connect a buay tone to the calling station, 

it required. 

3.22 COINICmG CIRCUITS • 1his diatriot l.ieleotor circuit· 

s.221 Any atandard line circuit. 

3.222 Anp atandard n'becribere eend.er. 

-9-
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s.22s Any standard incoming circuit. 

S. 3 DETAILED D���� 

S.301 STARTING FINDER - When .the reoeiTer at 
removed from the awi tchhook 

various relays in the line, trip and start circuits 

operate and (a) connect battery to the B terminal ot 
the line at the line finder multiple bank (b) 
connect ground to the ST lead, operating the (LF) 
relay. '!he (!1') relay operated, .(a) looks on its 
contact and windings in aeries to ground on the 
make contact ot the (H) relay , (b) closes a circuit 
over lead Y operating the (GA) relay in the startin� 
circuit,· (cj operates the UP magnet trom ground on the 
"N" commutator, brush and segment causing the line 
tinder selector to t�vel upward and hunt tor ter­
minals of the calling line, to which battery is 

- connected, ae hereinafter described, {d) closes a circuit 
from the same ground on the ttN" commutator brush, and 
aeg�nt, through the �reak contact of the (E) relay, 
to battery . through the inner winding ot the ( 0 I) relay, 

_operating the (CI) relay. 

S.302 SELECTING A SENDER - Aa the line tinder selector 
tor the calling line, a c i rcuit 

ia clo$ed through the M commutator, slightly atter the 
brushes or the selector move otr-normal. Ground on the 
K commute. tor brush and segment, operate a the 1 ine tinder 

relay.. '!he (B) relay operated, (a) operates the 
relay trom ground on its armature, through the 

·break springs ot the MB jack, to battery through the 
· inner winding or the (MB) rela7, (b) closes a circuit 

t.tom ground on the upper inner oonifact ot cam I, make 
contact or the relay, t.o batteey1through the inner 
winding of the relay, operating the (n) relay, (o) 
opens the operating circuit ot the (CI) rela7, thu1 . 
penaitting the relay to release it the test bruah ot 
the sender selector be making contact with the test 
terminal of an idle aender. It the te1t brUah ot the 
aend·er selector ia -.king contact with the teat ter­
m.in� of the bus:f sender , the (CI) relay looks through 
its outer winding, the lower contacte ot cam s, •k• 
_oontact ot the relay to ground cm the (!R) of the 
sender selector. · With the (CI) relay held operated, 

. the operation or the line tinder (I) relay alao cloaea 
a circuit operating the (F) rela1 in the line tindezt 
circuit and the district aelector (STP) •gnet. 1'hie 
circuit is traoed trom battery through the 1,000 oba 

J 
► i 

_(_) 

--~-~- -

LINE 
the oa11lng station is 

atarts upward, hunting 

(E) 
. (D) 

l 
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winding of th• (r) relay and tbroU&h the ·winding a 
and break oontaot of the (S l'P) mgnet, make contacts 
ot the (CI) and (I) relay•. to ground on cam H, ·there-. 
bJ stepping the a selector brushes. It the 
next sender oirouit.is idle the (CI) relay release•. in 
tum atopplng theaelector, but it xt terminal 

.is buay, the (CI) relay re-.ina operated and the 
sender selector continues to atep until an idle 
under ia found. When the (CI) relay releases, the teat 
terminal or the· selected sender la !.tr.mediately made busy 
to all hunting aender eelectora by ground connected to­

the test brush tr�m oam H, through the make contact 
ot tbe (I) relay and the break contact ot the (Cl) 
rela7. Thie buey ground is oonneoted until the aw! tch 

. adftl'loea troa position 1 1/4. The operation or the 
(r) relay open• the tlp and ring leads between the line 
tlncle commutator and the district circuit, and prevents 
the dlatriot (L) relay trom opera.ting and advancing 
the district switch trom normal, t the line tinaer 
1eleotor connects to the terminal• or the calling 
line before the sender selector tlnds an idle aender. 

a.sos UAICING mE DIS'!RICT BUSY - 'Die KS RE OPERA1IBD(a) 
on 

t.he (STA) relay in the SW?T olrcult, lead X, make 
contact, and outer winding ot the {llB) relay , to 
batteey on the break contact and armature ot the (SL) 
relay, eo that the (MB) relay will not release should 
the aeleotor return· to normal· while another oall ie 
going through,. (b) closes a c ircuit froa ground on th$ 
II oomutator, uke contact ot the (LF) arid (MB) r•l&ys, 
to b& ttery ·through. the 800 ohll winding ot the (p) re-

which operates it the rela.1 was not prevloualy operated. 
oonneote ground on it• armature to the aerie• olroult 

through the (118) relaya ot th• ot her aeleotora in the 
... group, thue permitting the·op.r,tion, owr ·lead OH 
ot the (CA.) or (CB) rel•J• bl ·the -atarllng oiroult, when 
all line tinder aele�tora in the group are.ott-nonaal, 
(d) opena the clrouit oTer l�ad Y, to prnent the (QA) 
re.la7 troa reoperating, (•) tnnster1 the ST l•ad to the 
n.- line tinder, which, it 1n1q •. trana1'era the call O'f'•r 
tbe ST lead in tbe .._ -.aner 11ntll an idle line tinde.-
la tound. · 

I.SO& ULl.&SING 'lHI START CIRCUIT• .la the line tincler 
the end ot the tripping 

sane• the I brulh ••• oontaot w1 th the K eC....Ut.tor 
·and oonneota ground to lead I, thue r•l•••bc the ('l'R) 
nla7 ln the trip oiroult. When the X l>ruah break• 

-

J 

'J 

l&J, 
(o) 
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contact w1 th the I connutator g.-ound 1• 
diaoonneoted tr• the It lead, thus releasing, 
(STA) rela7 which in tum releases th start 
circuit: . 

FIBDER FINDS LINE - When the selector 
th the terminals associated 

with the line, battery on the B terminal 
operates the relay in the trip circuit and the 

r•l•J in the line tinder circuit over lead B. 
ill the (H) relay operated• a 60 ohm non-induct!. Te 

. shunt i a conneoted around i ta winding, to ground 
on ·tta �ture tor the purpos e ot lnorea,aing the 
aaount ot current through the 500 ohm winding or 
the (o) relay in the trip cir cuit tbu1 speeding ita 
operation. 1hia is necessary on a ccount ot ti,e 
nry abort time period during _which the B. brU'Sh make a 
contact with the B terntinal betore the circuit ewer 
the B lead la opened bJ the overthrow ot the eele.ctor. 
'!he relay operated, opene the circuit which lfolde 
th• relay operated, but (LP) relay doea not re­
lease immediately on aoo011nt ot a circuit being cloeed 
from ground on the C coaautator bl'U1h and eepent, 
to batte?'7 through both windinp ot the (LF) relay in 
•riea. Die (LP) r ela1 la thua held operated until the 
bruahea are cent.red on the tendnala of the calling 
line. When the oiroul t through the O ocnmutator aeg­
•nt la opened. the relay releases, and (a) opens 
the oirouit through tJP •gnet, which atopa the 
1eleotor bruahea on the tenalnal1 ot the calling 
line, (b) opens the circuit through the 800 ohm winding 
or the (P) relay so that when the circuit through 
lt1 1,000 ohm winding 1a opened , by the release ot the 
(CI) relay When the 4iatriot aender 1elector aeliea an 
idle. 1ender, tbe (r) r.tlay relea .. 1, (o) oloeea a· 
oir oult operating the (SL) relay . 1hia airouit is 
traced tro11 ground en the II oommtator break contact 
ot the relay, make contact or the (E) relay , winding 
ot the o• T, .ice contact ot the (D) 1-elay, 
to 'batte197 on the break oontaot ot the (DS) relay. 

1.8()8 mE ADJUSMIT or 1111 •c" COMMUTAroR BRUSH - 1'h• ad­
relation' to 

the t�lpped 9H" multiple brueh, ta auoh that lt does 
,, not b,eak oontaot with the •c• ocaautator segment until 

allgbtl7 atter the holding oiroult through both windings 
ot the (1') relay la opened by the operation ot the 
(B) rela1 when the B bruah .ice• oontact with the H 

" ,• . 

'l 

) 
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te�nal a t o  which battery is connected . · 'ibe Up magnet '· therefore • remains operated 
and the selector c ontinue s to travel upward until 
the brushe s are carried sl ightly above the center 
or the l ine tenninal a , . allowing the locking pawl 
to enter the notch on the rack attached to the 
brush support rod. At thi s time , the holding 
oircui t through both windings ot the (IP ) relay 

· i •  open9d at the "c" co111J11.Utator , releasing the 
relay . 1be (Lf) re lay released, releases the UP 
magnet . 1he selector then dropa into plao$ , 
thua c entering the bruahea on the line terminals . 

a .SOT ADVAUCING THE DIS 'lRICT - 'lbe (SL) relay operated , 
the S lead thus making the 

line teat buay at the final frame and operating 
the (CO )  relay thus releasing the trip circuit (b) 
closes a circui. t which · operate·1· : ·the· district (L) . 
re lay and (CB) re lay . 'lhia circuit i a traced trom 
ground on the N com.utator brush and aegm.ent , throug� 
the break contact ot the {F ) relay, make contact ot· 
the (SL)  re lay , caa 0, to batte17 through both 
wind ings ot the (CH) relay . 'lhe aame ground ia then 
connected through cu R to battery through the 800 ohm. 
winding or the di strict (L)  relay. 'lhe (CB) re1ay 
operated, closes a ci rcuit from. ground on · cam I ,  

. break c ontact ot the tcs ) relay, alee oont•ct ot 
tlle (CH) · relay to battery through the aeleotor time 
alarm circu1 t not. abown , whioh pertorma no ueetul 
!'unction at this time . 1be (L) relay operated, oloaea 
a c ircuit ad•anoing the di strict 1witoh ·to position 2 .  
ibis oirom t i a  t raced troa battery through the R 
magnet , o• . B , make contact ot the (L) relay , to 
ground throUgh oam u. Ae the awitoh ad..anoea troa 
poaiticm 1 ,  the circuit s ·th�ough the (L) and · (CH) 
relaya are opened , releaaing the relaya and di sconnect­
ing the a ele�tor time alarm oi rnit . In poeitiaa 
l 1/2. t.o 2 ,  the · aaaoolated sender la held bue7 b7 
ground through cams B and c .  

3 .S08 COMPLETING '1BE FUIDAMBRTAL CIRCU·I 'l' • With the 
leads are 

closed. trom the calling line to the tip and ring 
leads ot the associated sender circuit , thus permitting 
the dialing tone to 'be tranaitted back aver the 
dialing ciroult troa tbe a1aooiated aender , aa 
an indication _that the apparatus ia  ready to reoeiw 

r) 

(a) oonnecta batte~o 

ailto_h In poattlon 21 'tlie tip and rt~ 
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the call by the operation ot the 11-tlon dial . 
ibe tip aide ot the dialing circuit i s  closed trom 
the or the line , through the break contact of 
the relay 1  oam P, to the tip brush ot the. . 
sender se lector . ·  1h• ring 11de ot the dialing ot-
ouit is oloeed the ring lead or the line , 
through the break o ontact or the (F ) relay , winding 
ot the (De ) relay ,  oam Q to the R brush or the 
sender selector . In po ition 2 ,  the {CI)  relay 
oper tea through its outer winding to groum on cam 
S ,  and remains operateduntil the switch advances 
tram poei tion 10 . 'lhe (CI) relay operated , (a ) 

· 
oonneats ground through the inner contaota of cam. s .  
to tbe teat brush of the sender selector , thus •king 
the aaaociated sender test buey after the swi tch 
adTanoe s trom position 2 ,  (b) cloaea the tip . side 
ot the tundamental c i rcuit through to the aender 
and (o ) · oloaea the 1ender control (SC ) through cams 
V and u. to 'batteey through the outer winding ot the 
(D) relay. Atter the eender tunotion a , the tundamental 
�lrcuit 11 eatabliahed tor the operation or the . di strict 
(L) relay and the stepping rela7 in the sender . '!h.is 
ol romt i a  traoed ti-om ground J.n the aender oircuit ,  
through the F T  brush . aake oontaot ot the (CI)  relay ,  
cam L, t o  'battery through the 1 ,200 ohm winding ot the 
(L) relay, which operatee . Die (L) relay operated , 
locke through 1 ts 1 ,200 ohm wisidi.ng and make oonte.ct 
to the aame ground Ot'er the F'l' lead and advances the 

: . mtch to poait10J" s from ground on cam "· 1he 500 
ohm winding or the (cH) relay i a also conneoted through 
cam U ,  in paral lel with the winding of the (D) . rela.y to 
the SC lead . Should the (CH) ·re1a1 operate at thi s  
time due to a high realatanoe ground ln the sender 
ciroui t, no UHtul tunctlon will 'be performed .  

I .IOI DISTRICT BRtJSB SBLBCTIOB - With the ewttoh in 
la operated tor b ru1h 

eeleotion n•• • oi�euit traoed trom. battery through 
the winding ot tbe •cnet # ou c ,  ulce contact or the 
(L) relay , to gro� through the ou M .  Aa the 
•l•tor aona upn.r4 ln position a ,  carrying the 
c ca111tator laruahea ewer the ocmaUtator aegment a ,  the. 
£ ••s--nt aDcl bruah interalttently oonneot• g round to 
�be tip dde ot the hn"-atal oirouit through cau 
I &Dd L, holding the (L) tel&J' open.ted , l»ut 1uooeHi'99l7 
ahort-olro11itlng the atepping rela7 ln tlle aa soc1ated 
sender olrcu1t ,  thua releaalng and pend.ttlng its re­
operatlon until the proper bruah bae been aeleoted . 
When euttlclent illlpul Ma haT• been aent back to eatiaty 

) 

til) 
(F) 

a 

from 

poaltlon S, iii 'OP 1111pel 
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the aencler , the tundamental oirouit le 
opened , releaalng the (L) r ·� · the (L) rela7 
releaaed , open• the oirou!. t through the UP magnet , 
thereby •topping the upward aoftment ot th selector , 
and ad�cea t 11fi.toh to position 4r .  1hi 1 oir­
ouit i a  traced trC11 . ground · through o II; break 

· contact ot the . (L) relay , oam B,  to 'battery through 
R .-gnet . When two dlgi t senders are used with 

this oiroui t ,  the adftftce or the aender replaoea the 
high reaiatance on the SC lead with a 500 ohm ground , 
thus insuring the operation of the (CH) relar. �  In 
position 4 .  the trip magnet ( 'DI) is operated trom 
ground through cam S ;  and the (L) relay i a  operated 
and looked to ground on the fundamental c ircuit p e­
vioualy described, adTancing the 8'ri tch to poei tion 5 • .  

l .!10 DIS '!RIC T GROUP SELEC 'l'IOH - With the anritob in 
ia reoperated and� the trip 

magnet being operated , oau••• the previously selected 
iet ot bruahee to trip when. the eelootor starts upward 
as the aet ot bruahea trip the finger which ••• pre­
Tioua ly operated by the trip magnet . Aa the elector 
110Te1 upward tor group aelectf.on , carrying the bruahea 
onr the commutator segments , the B segment and bruah 
interm1ttentl7 c onnects ground to the tip side or �he 
tundamental circuit through oam L holding the district 
(L) rela7 operated , but succesainly short-circuiting · 

. the stepping rela7 in the aaaooiated sender oircul t ,  
thus rel•ling and pe nd.  ting its operation until the 
proper group baa been nlected . When suttioient im­
pala•• baTe been aent back to at1aty the sender ,  the 
tundaaental o irouit 1a opened , releasing the (L) relay 
whf.ch in turn opens the circuit through· the UP magnet 

· and adw.ncea the mtoh to posH;ton e .  'lhen three 
digit eenclera -.re used with thi s circuit , the advance 
ot the sender replaces the high resistance g round on 
the SC lead with a 500 ohm ground , thus inauring the 
operation ot the (CH) relay .  With the aritob in 
position 6,  a circuit i a  c losed tram ground on the 
line tinder I commutator , brush and segment , through 
the break contact ot the (r) relay , make contact or 
the (SL) relay, inner contacts or oam o , cam R, to 
battery through the 800 winding or the (L) relay • . 

operating the relay.  Dle (L) relay operated, advances  
the switch to position 7 in a circuit trom battery 
through the R •gnet , cam B,  · make contact ot the (L) . 
relay, oam 111 make contacts ot the (D ) relay , to ground 
through cam I .  

I 
I 

e 
he 

the 

.. l!" 

poeltion S, the UP magnet . 

ohnf 
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3 .311 'l'RUHK WITH 1RUIK IDLE - Should the tirst 
group . se lector is bunting 

be idle , the (L) relay release s as the switch leaves 
position 6 1/4 . When the switch enters position . 6 1/2 , 
gtound i s  c onnected to the s leeve or the selected 
trunk through cam II, break c ontact ot the (L) rel 
cam B,  as a busl condition until the switch advances 
to position 1 374 . 

3 .112 mtnfl IDJN'.l'ING WI'lB FIRS T  1RUN1t BUSY - Should the 
group selector is  

hunting be busy, the (L)  relay is  held operated in 
a ci rcuit trom battery through ita inner winding and 
make contact ,  cam E to ground on the slene terminal 
ot the bus7 trunk . With the switch in position 7 ,  the 
UP magnet i a  reoperated .tr()JD. ground , oam JI under con­
trol ot the (L) relay and the selector travels upward 
until an idle trunk . is f'ou.nd . When the idle trunk 
is found , the l ocking circ�it through the inner winding 
ot the ( L) relay i a opened bu t the relay does not 
release immediate ly, due to a circuit being closed trom 
battery through its outer winding ,  cam R to ground · through the C oommuta. tor brush .and segment . When the 
bnishes are centered on the t runk  terminals ,  the circuit 

hrough the C commutator segment is opened and the (L) 
rela7 release s  and opens.  the circuit through the UP 
magnet , which atops the selector bruahea on the ter­
minal a ot. the selector trunk . '!he (L) relay rel�aaed , 
al so advance s  the switch to position s .  

3 . !lS •c• COMMtJTAroR - 'lbe adjustment ot tho "c"  cOllllllutator 
to th · tripped sleeve ·multiple 

brush i s  such , �hat l�. doee not break contact with the 
"c" commutator�  until sU.ghtly atter the .holding ci rcuit 
through th• inner winding ot the (L) rela7 la opened, . 
bf· the alee-ve bnaa� leanng the busy terminal.a and making · 
contact with the sleeTe terminal ot the idle trunk. 1be 
UP magnet , �eretor•� re•ine operated and the selector 
continue s to· tra-.el upward until the brushes are carried 
slightl7 &boT� the Center Of the trunk te_rminals 1 allOlfing 

. the looting pawl to enter the notoh on the rack attached . . 
to the brash •pport rod . At tbia tU. • the other holding · 
o�rouit through the outer winding ot the (L) relay i •  
opened . at the •c• commutator, relead.ng the 
disconnects ground trcm the _oommut:ator teed . bar. 
releaaing the tJP · •gnet . ni• seleotor then drope into 
place , thue centering the bruahea on the trmak · 1:endnal. 
During trunk h�ting , in position 1 only1 the 00J111autator 
teed ground ia tram ground on oaa II under control 

:r 
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ot the (L)  relay . Thi a i a  to prennt the 
reoperation ot the (L) relay by the closing or 
a circuit between the C commutator brush and 
segment on the overthrow ot the aelector or as 
� t d rope into plaoe • 

3 .314 BEYOID - As the switch adTances to 
ground through cam E is connected 

to the slee e or the selected trunk as a busy 
condi ti.on . With the ewi tch in poai tion 8 . , a cir­
cuit i s c losed trom ground ·on the armature and make 
contact ot the (CH) relay, through cam o,  cam R 
to )>attery through the outer winding of the (L) 
relay whioh operate s , advancing the nitoh to 
position 9.  In pos ition 9 ,  the tip and ring aides 
or the outgoing fundamental circuit are cl�aed throl,\gh 
the tip and ring terminals ot the selected trunk 
tor selection beyond , through the FT and FR brushes 
ot the s ender aelector , and cams F and G reapeoti vely . ­
A.fter the selection beyond has been c ompleted , ground 
in the sende r i a  removed from the sp lead , releasing 
the (CH) rela7 , in turn releasing the (L) . relay . '!he 
(L) 7ela7 releaaed , advances the switch to positi on 10.  
Aa the switch le&Tes po sition 9 .  1/� . the c ir­
cuit is opened at cams P and Q, in posi tion 9 
the tip and ring leads tram the line tinder are c losed 
through cams P and Q rea·pecitnly to 24 volts and 
ground in the distri ct , holding the (DC ) relay 
under control of the station mtchhook . With the (DC ) 
relay operated ,. a locking c ircuit ia closed tor the 
(D) relay atter the swi tch adftlloe a  trom position 10 . 
!bis circuit ia traced trom battery .through the inner 
winding of the (D) relay ,  make contact ot the (DC ) relay, 
make contact . ot the · (D) rela.y to groun_d through cam I .  
1be (D) � lay (178-il) i a  made slOlr ln rele•aing in 
orde� that the connection will not be . lost. it the ewitch• 
hook at the called stati on  ie momentari ly depressed . With 
the switch in posi tion 10 , the sender ci rcuit tunc tiona 
and c onnects ground to the F T  lead , causing the (L ) 
relay to operate · and look through ita nner winding over 
the tip ot the tundamental circuit preTiously described . 
'lb• (L) relay operated , advances the ni tch to the talking 
selection pos ition until the relay is released by the 
operation of the aender circuit . As ths ewltoh ad't'ancee , 
ground i s  intermittently connected to the tip aide ot 
the f'undamental circuit, through cam E ,  holding the (L) 
relay operated , but sucoe sa ive ly short-circuiting and 
permitting the re operati on of the s tepping relay in the 

) 

_ _) 
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sender cirouit . When suttioient lapW.aea ban 
· been sent back to satiety the sender . the tundamental 

circuit ii opened , releasing the (L) relay , 1he 
(L) rela7 released , . opens the ci rcuit through the 
R magnet, stopping the switch in positions 11 , l� or 
13 , depending upon the claaa ot call . Aa the awi tch 
leaTea position 10, the holding ci rcuit of the (CI) 
rela7 is transferred from ground on cam S to ground· 
on cam E under the control or the (L) relay .  1hie 
ciroui t is traced trom battery the outer 
winding · ot' the (C I )  relay, inner contacts of �am. U,  
lake oontaot ot the ( CI )  relay ,  cam V ,  make contact ot 
the (L) relay to ground through oam E .  �e release 
ot the (L) relay opens the holding ci rcuit through 
the · (cI) relay ,  disconnecting the sender from the 
diatriot circuit . 

PART! AifSDRS - When the reoeiTer at the 
remoTed from. the awitchhook, with 

�he awi�ch in po sition 11 or 12 , reTersed be.t�ry 
and ground trom .the inocaing circuit .  operates the · 
(CS ) rel,ay . 1he (CS ) relay operated , c loaea a · circuit · from ground on cam I, through cam 1'1 winding 
qt t1f (I) relay, to batte ry through �he #3 contact 
ot the 149-J interrupter .  · When the interrupter c ont�ct 
cloeea , the (I) relay operate s . and looks on the aame 
ground: Uirough. its mak• contact. . When the :/14 contac t of 
the: interrupter oloaea ,  th• operation of the { I )  relay 
oloaea a c ircuit from ground on the interrupter contact 
to battery through both windings ot the (CB) relayy. 
operating . the relay . 'lbe (CB) relay operated, looks 
through ita windings ,  oaa O,  to ground on ita Mk• 
oo�tact and armature and cloae a a circuit tran 'battery 
on ita m1lke contact tor · holding the (SL) relay operated . 
1he 14$•J interrupter ia ao connected in the circuit that 
the operation ot the · (CB) relaya la delayed tor at least 
two •eoonda atter the (CS ) relay· o�rate a .  Thia delay . 
ie to prnent the i'alae operation . or the . (CH) relay 
ahould the (CS ) relay operate mcaent&ril7 before the 
called party _ annera due to an)' line dl1.Maoee . . . ' . ' ·,. 

I .  16 OPERATOR AJiSWERS. � 1be .nit�h &dT&noea to position 13 � 
·and 11ben the operator in1ert1 the 

p�ug or an ananring c ord in the annering jack ot the 
tnmk the (CS ) relay operate• on reverie batte17 and 
ground , oTe� t� t runk .  2.'he (CS ) �elay operated. cloeee 
a circuit tr• the aame ground on c• I,  thr�h caa R. · 
t� batte ry through . the outer winding ot the (L) relay. 

CALLED 
O&lleo-a&t!on Is 

•• deioribid above 

_through 
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which operate a  and adunoee the nitch to 
poaition 1-ti . With the nitoh in pos ition 14,. 
the re peat ing coil and batterj are diao onnected 
and the T and R leads are connected directly to 
the . T and R brushes ot the selector through 
cams P and Q "•·peoti vely. Ae the m toh 
enter s poaition · 13 1./2 , the (L) relay loqke in a 
ciroui t trom ground OTer lead S ot the aeleoted 
trunk , through cam E ,  to battery the 
make contact and inner Winding ot . the relay , 
&nd in poaition lZ 3/4 the locking circuit through 
the inner winding ot the (D ) rela7 ie tran sferred 
trcm the oontaota ot the (DC ) relay to the contacts 
or cam J .  In position 14 , a checking tone c ircuit 
ia clo sed over the aleeYe of the operator ' s  trunk , 
oam I ,  .ice contact .ot the (L) relay, cam V .  2 mt oon­
deneer , cam w,, the ·s brush and terminal at the line 
tinder· bank , to g round through the .winding ot the 
(CO) relay in the line oi rouit tor number checking . 

3 .317 DISC05NECTION - CALLS. - When the reoeiver 
on the awitchhook, 

the (DC ) relay r eleaae 1 ·, in turn releaeing the (D ) 
relay . The (D ) relay released , c loaea a oirouit 
operating the (F ) relay . '!he {F ) relay operated , 
disconnects the tip and ring ot the trunk rroa the 
line and clo a ci rcuit t rom ground on the I 
commutator brush and segment , through it1 make oon­
tact , contact or cam D, to battery through the R mag­
net , adnnoing the awi tch to posi tlon 16 � On in- · 
dividual l ine s the (SL) relay release a  when the 

· switch- leavea position 16 •nd advances the switch to 
posi tion 17 , the A oam advancing it to position 18 . 

Z .318 MESSAGE REGIS 'lERIIG - on tme • a&ge register diatriot 
switch in position 1 6 ,  a circuit i s .  

oloeed .trOJa batteey ,  m&ke contact ot the (CB) relay , 

oaa T, · through the three 18-AI reei stanoea in _paralle l .  
H brush and terminal at the line tinder bank oTer lead 
H. to ground through the me ssage . registe r (MR) oper­
ating the me esage register . During the . me ssage 
registering period , • other line tinder aeleotor 
hunting OY•r - the l ine terminals in the same �roup 
will not atop its brush �n the multiple terminals 
ot ·thi a line at this time on acc ount ot ite 

· . 
(B) relay being shunted by the 5 ohm ne seage 
regiater 1 �1le the B brush of the hunting 

. 1elector i s  paaaing· over the B terminal ot the line . 
mtea the l.&9-C 1nterrupter · oontacta close , a circuit ie 
oloeed trom ground , through oam R,. to. batt•l'7 through 
the outer winding or the (L) relay , operating the (L) 

n 

) 

u 

REGULAR 

through 
(L) 

at the calling atatlon is replaced 

... 

olrou1.ts, nth the 

l 
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relay. '!he (L) relay operated, looks through 
i ta inner winding and -.Jee contact to ground on 
cam E .  Ground on the II make contact or tl}e in­
terrupter i s  c losed through cam X, make c ontact of 
the (L) relay, outer contacta ot cam ' J ,  to battery 
throbgh ·the inner winding of the (D) relay ,  which 
•peratea . Th• (D )  relay operated , adnnoes the 
switch ta po s ition 17 in a· circuit from battery 
through the R magnet , ,  cam B,  make c ontact of the 
(L) . re lay , oam. ll, make contact or the (D ) relay , 
to ground on cam I .  In pos ition 17 the A cam 
advances the awi tch to 18 . · 

3 .319 RBS 'lt>RING LINE FINDER TO NORMAL - As the switch 
the circuits through 

the (D) , (SL) , (CH) and (L) r•lays · are opened , re­
leas ing the r�l&ys and disconnecting . battery tor 
operating the me s sage regi st�r trom. lead H. 2he �re­
leaee or the (SL) relay disconnects batte.ry from lead 
s_ releasing the (CO) relay in the l ine circuit , thus 
·restoring the l ine · circuit· to normal . · As the switch 

· 
ent.era poe.i tion l7 , the release of the (D) relay c losea · 
a oircui t· operating the (DB ) relay . · 1his circuit is 
traotd f'rom ground on the ll c cmmutat11>r , brush and 
aegment , through the 350 ohm winding or the (DS ) relaY1J 

. inner contacts or oam I ,  break contact ot the (D ) relay ,  
to battery on the break contacts 9t the (DS ) re lay . 
'!he (i>S) relay operated , (a) locks through its make 
oon�ct and. 350 ohm wind:ing to the eame battery (b) , 
closes a circuit through the outer winding of the {F-) 
relay, thus insuring the relay to hold until both the 
line tinder selector and the district selector have 
returned to normai , and (o ) operate s the l ine finder 
DOii maftnet ,  from ground on its aramture , re storing · the line tinder s el ector to norm.al . When the l ine 
tinder 'sel ector returns to normal , ground i s  dis­
connected from the M commutator segment , re leasing the 
(E ) ,  (DS ) � (MB) r�lays . . · 

S . 320 RESTORING 1EE DIS TRIC T  TO NORMAL - With the distriot 
a is closed 'trom ground 

on the B commutator , brush and segment , mAke contact 
ot the (F ) relay, cam D to battery through the d is trict 
DOWN •gnet , which ope.rates and .restores the di strict 
eeleotor to normal . Ae the d i strict selector returns 
to normal ; a c ircuit i s  closed from ground on the y 
commutat or bruah and segment , cam _B to battery through· 
the R magnet , advanc ing the switch to position l or 
normal . As the switch leaves position 1 8 ,  the circuit 
through the . DOii JD.&'gnet is opened . and in p� sition 18 1/4 

-20-

n 

adfttlces from position 16 to 18, 

' _) 

iHtoli in po•{tlon IS, circui:e 
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the circuit throUgh the outer winding of the 
(r ) rela1 ia opened , releasing the relay and 
restoring the oircuit 1 to  ftOrm&l . · 

a .S21 DISCODBCT - Should the calling subsc.rlber 
reoeiLYer on the ewitcbhook, arter 

the called aubaoriber has di econneoted , the release 
ot the (CS )  relay, due to the inc oming trunk 
tunctioning ; operates the selector time alarm olrcui t 
from ground through cam I ,  thereby noti!'ying the . 
switchman of .tne exieting c ondition• . 

3 . 122 DISCOllEC TIOI TALXllG 10 OPERA'lt>R - Wh�n the plug 
jaok at the 

incomi� end , ground ia connected 'to the alone of 
the trunk to hold the district (L) relay operated . 
It the plug of the cord ia  removed trom the t� 
jack before the receiTer at the calling station 1 1  
replace� o n  the .ewitchhook, the line relay in the 
trunk oiroui t ·wi l l  operate , thereby holding the g round 
on the sleeve termiaal of the t runk .  When the receiTer 
at the calling atation ia replaced on the ewitchhook , 
and the plug ot the an.SRring cord is rem.owd rrom the 
trunk jack at the incoming end , the (DC ) rela7 rel•aee 
and ground 1• disconnected from the sleeve or the trunk, 
rel easing the (L) relay� thua advancing the switch to 
poaition 1 5 .  A.a the nitch adn.noe s  trora position 
14'1/4, . the locking c ircuit through the inner winding . 
ot the (D ) relay ie opened at cam J ,  releasing the 
relay .  The (D ) relay released , opens the circuit through 
the (SL) relay, which rel•ae a and operates the (F } 
relay, which advanoea the di strict switch to position 
16 troa grOUJtd on the I commutator brush and segment . 
� pos iti�n 1 6 , . ground on the armature or the (SL)  
relay through cam D advances the switch to positi on 17, 
the A cam advancing it to position 18 . In pos ition 16 , 
the (CH) relay being normal , battery is not c onnected 

· ever lead H to operate the me ssage register in the 
line circuit as the oa.11 is  not chargeable . From thia 
point on . the line tinder and di strict aelectore are 
re stored to normal aa described in paragraph• 3 .319 and 
s .320 . •  

3 .S23 DISCOIBECTIOB 01 CALLS 

S . 3231 DISCOINEC.TION BEFORE LINE FllIDER SELEC '!OR 
FINDS LIIE - Should the calling subscriber 

· reoei.,.er on the awi tohhok bef'ore 
a hunting selector tinda the line , the (L) 

') DELAYED 
tali to replaoe the 

ot the innerliig cord la ln the trunk 

_) 

repiaoe the 
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relay in the line cirouit releaae1,  
reaonng batte1"7 traa the H tenninal a 
at the multiple bank, assuming the 
calling line to be in sub-group "A• . ihe 
trip c ircuit and start c ircuits operate 
and in turn operate the (Ll' ) relay which 
starts the selector bunting . nte selector 
will J therefore J travel to the top or the 
bank and When the H brush oi' the selector 
makes contact ri th the terminal or the H 
combination at the toP. ot the multiple bank, 
the (H) relay operates . �e (H) relay . 

operated , releases the (LF) relay , which in 
turn releases the (F ) relay and opens the 
circuit through the UP magnet , stopping 
the aelector . The B commutator segment i s  
opened with the s elector brushes resting 
on the "B" combination terminal to prevent · 
the dietric� switch trom adTancing i' rm 
normal when the (F )' relay is  releaaed by the 
releaae ·or the (LF ) relay .  With the (F )  relay 
released , the (DS) relay operates i'rom ground 

. on the X c cmmutator bruah and segment . through 
ite 1,000 ohm winding .  1'he (DS ) relay opera.tea 
the DOWN -.gnet , re storing the aelector to 
normal . 

3 .3232 POS 2 'l'O 8 :- J;t the reoeiTer at the 
replaoed on the ewitchhook 

Whil e  the district awi toh ie in posit ion 2 to 
6, the dialing ciroui t is opened at the cal ling 
1tat1on, causing the sender circUit to tunction 
and oonneot a di reot ground , to the (SC )  lead, 
causing the (D ) relay to release dn aocount ot 
the increased current t lowing through the outer 
winding or the relay.  lbe (D) relay ia 
connected ditte rentially, but doea not re lease 
when its inner winding i s  c onnected directly 
to ground and ita outer winding connected to 
ground in aeries with a re sistance-. The (D ) 
relay released , operates the (DS ) relay.  which 
restores the line finder selector to normal 
as described in paragraph 3 .319 .  The (D ) 
relay released, also opens the circuit through 
the (SL)- relay which releases . 1.he (SL) relay 
released , disconnects battery trom lead s ,  
releasing the (CO) relay in the line circuit . 

() 

I'?COIS 
caiiliig station la 

1J 

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



-23- BT-602733, Iaeue l 

and adTancea the district m toh to 
poei tion 6 trom. ground on the ama ture 
and Dake contact , through the 1 ... r oon-
taot ot oam D .  Wi tli the dhtriot en toh 
ill poalti0n 6 ,  a c ircuit i a  o101ed b'oa 
am.e ground through cam D to batt.17 
through the DOD magnet1 operating the dis­
trict DOii magnet re storing the aeleotor to 
normal . When the aeleotor reaohes aonaal ,  
greund on the · t commutator brulh and aegment , 
adnnoea the ewitch to normal . 

3 .s2ss POS I TIOBS 'I to 10 - Should the reoei wr be 
on whll• the di_etriot 

nitoh l a  in any ot _ these poaitlone. t�e line 
tinder ci rcuit i s  restored to no..-1 •• 
deecribed in paragraph S .Sl 9 .  Tnaak hunting and 
aeleotioa be70nd will take place in the same 
manner and the adTance or · the eendsr ciroui t 
advances the ewi tch to posl ti on 10 . In 
position 10 . the releaae ot the (D) relay 
operate s the (P ) relay which c loses a circuit 
trom gro\Dld on the 1' eoznmutator brueh and 
segment , ad'99.lloing the switch to poai tion 16 . 
Aa the ewi tch leave s po!lli ti on 15 , the ( SI,) 
relay releases . 1.be (St) relay released ad­
vances the switch to posi tion l 'r,  the A c am 
advancing it to po1i tion 1 8 .. F"ron1 thie point 
on the district switch i s  restored to norlOfll 
aa deaoribed in paragraph 3 .320 . 

S .S24 TESTIIG LIRB PINDER SELEC 10RS • When the 184 plug 
on the line tinder circuit )  is inserted in tho 

te st jack ot the line finder under· test , the S T  a..�d 
ST•l leads are connected togethe.r . ni� 1 ,000 ohm 
rinding or the (LF ) relay i s  disconnected tr-om the 
break contact ot the {MB) relay a nd connected to lead 
Z through the strapped ring and sleeTe or ·the te l't plug . 
From. tbia point on the line f'inder f.Unctiona o.a 
described tor a regular call . 

1.125 '!ELL TALE - LID FINDER SELEC 10R WI 'lH BRUSHES JO.Rt«AL ... 

while hunting , due to the multiple brush not being 
tripped , the (r ) relay remaine operated through i1J1 
outer rinding . Ground on the X co1a111ut&tor brush and 
segment i e  thereby connected to the lead " To  tell tale 
oirout.t• , giTing a yisual signal to the e.ttendtlllt .  AG 
the I o aamut.ator eegment is open at the tell tale , the 
diatrict i 1 preTented tram advancing i'rOl.'l l ta normal 

replaced the iwitobhook 

(ahown 

Should Ge aeieotor tra.Tel ~o the ~11 &le poaftion 
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poa ition . The aeleotor in thi s caee i a  
restored to normal , manually by the attendant .  

TELL TALE - LINE FINDER SEIEC tt>R - WITH BRUSHES 
- Should the selector tra.Tel to the tell 

position while hunting , with the multiple 
brueh tripped , a circuit i s  c losed tram. battery 
through the (o) relay in the trip c ircuit , 

terminal ot the B combination at the top ot the 
multiple bank ,  � multiple brush ot the line t inder 
selector , cam X,, rinding or the (B) relay to ground 
on the annature. of the (DS ) relay ,  operating the (B) 
relay . The r{H) relay operated , releases the (LF ) 
relay ,  which in turn release s  the (F ) relay and UP 
magnet .  1be (F) relay released , opens the circuit 
through the tell tale a larm and oonneots ground 
through the X commutator brush and segment, to 
battery through the 1 ,000 ohm wind�ng of the (DS ) relay , 

which operate s ,  in turn operating the DOD Jnagnet 
restoring the sel ector to normal . 

TELL TALE DIS TRIC T SELEC 'IUR - Should the selector 
during brush . 

selecti on ,  i t  will stop in pos ition 8 since the sender 
doe s not furni sh the 500 ohm ground ove r the SC lead 
to operate the (CH) relay . Ir the district selector 
goe s to tell tale during group selection , the district 
wi ll etick in pos ition 9 ,  since the sender does furnish 
the 600 ohm ground to operate the (CH) relay under this 
condition. In e ither position, the district will be 
.held w1 th its sender . 

· 
3 .328 OVEi?FLOW - It all the t runks in the group are bu1y, 

selector while trunk hunting in position 7 
will travel to the top ot the group and rest on the 
arerrlow terminal . Aa the ·sleeve terminal at owrf'l ow 
la opened , the (L) relay releaaee ,  in turn advancing 
the switch to positi on 8 .  With the awi.tch in position 8 ,  
the ( L )  r elay operates tram ground on the armature of 
the (CJI.) relay, adnncing the arritoh to pos ition 9 .  In 
posi tion 9 ,  a c ircuit ia closed troa ground on the z 
commutator ,  brush and · aegme·nt , through earn K to battery 
through the R magnet and advancing the awitch to 
position 10 . In position 10 a ·circuit is closed tr� 
ground on the Z c ommutator brush and segment through 
cam K ,  to bat.tery through the 1 ,200 ohm winding or the 
(L) relay , operating the (L) relay . The (L) relay 
operated , leeks through its . 1 ,200 ohm winding and make 
contaot t o  the same ground , through oam L� advanoing the 
ari tch to posi tion 14 , trom ground on cam JI .  As the 

TRIPPID 
We 

travel to +lie tell tale position 

the diatrict 

I 

' I 
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switoh advances from po� ition 13 , the (L) relay 
releas e s  and in po sition 14 it advances the 
switch to posi ti on 1 5 .  'lhe re l ease of the (L) 
relay al so release s the ( CI )  r e lay ,  d i sconne c ti ng 
the sender f rom the distric t c i rcuit . With the 
811'itch in position 15 , a c ireui t is closed from 
the miscel laneous tone c ircuit over l ead C to 2 ml 
�ondenser , cam G ,  winding of the repeating c oil . 
2 mf c onden ser , c am  V ,  cam J ,  make c ontact of the 
(D) relay to g round on cam I .  A tone is therefore 
induced in the other winding or the reieating 
coil , thus ca.using an "all trunka busy tone to be 
sent back to the call ing subaoriber . When the 
receiTer at the c al ling s tation i s  repiaced on the 
awitchhook , the (DC ) relay release s .  opening the 
looking c ircuit through the (D ) relay , which re lease s .  
From · thi� point on , the switoh is advanced to 
pos ition 1 as described in paragraph 3 . 320.  

•011 COMMUTAIDR - The function or the "o" commutator 
an idle condition on the multiple 

OTerf'l ow terminal 80 that :m.ore than one selector may 
atop on overtlow at one time ; otherwise the tiret 
aelecto� reaching overflow will make the a leeTe multiple 
terminals busy,. thua cauaing the succeeding selectors 
to continue upward into the next group or trunks . '!he 
O commutator aegm.ent ia opened , at overrlow but the . 
S bar i e  continuous . Both the O · and S commutator brun�� � 
are ·permanently strapped together and are wired t o  the 
mul tiple sleeve brush . When the selector i s  at onrf'lmr, 
the 0 commutator brush ia.  resting on an open (dead ) 
segment and ae the busy ground i s  f'ed through the 0 
commutator bar only , thi s a rrangement maintains a non­
busy oondi ti on on the s leeve terminal s . When nece ssary 
to oombine' two ·or more groups of trunks , the multiple 

· sleeve overtl.ow terminal s between the combined groupe 
are aade permanently busy by bein.g connected to ground . 
Aa the S commutator bar is closed at .overtlow , . the (L) 
relay is held operated ,  at this time , and the ael ector 
therefore hunts past the "nake busy" terminal s into the 
next group . 

· 
.ft •  ALARll CIRCUIT 

. 4r.1 DBVELOPllDT 

4 . 11 PURPOSE CF cmcUIT 

4 . 111 1bie oircuit i a . uaed to prOTlde a tindng · teature 
on eignala to the attendant, when an originat� 

.. 25-

iigaeni ls to· maintain 

\~ 

IDB -------
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call i s  not connected. to a line 
finder in a specified time per� od .  

4 . 12 WORKING LIMITS 

4 . 121 None .. 

4 .2 OPERATION 

4: .21 PRIMC FUNC TIONS - The principal twictions of. 
are : 

4. .22 

4 .211 To provide a · time interval of 35 aeconda before 
a signal i s  g iven on calls where a line finder 
fails to tind the calling l ino . 

4 .212 To return to normal . 

4 .213 To advance to the next normal tenninal when the 
key is operated • 

CIRCUITS - ·  '!hi s oirouit 'Will tuncti on 

4: .221 · Any · standard · t r1 p o ircui t .  

4 .3 DETAILID DESCRIPTION 

4r .  31 LINE F INDBR TIME ALlR1l - . It a line tinder doe a not 
within 3 5 ·  aeoonde after the 

receiver at the cal llng station i s  remOYed trom the 
nitohhook , an alarm i s  gi.ven in the following manne r :  
When the receiver at the cal ling station i s  removed 
from. the switchhook , the (L)  and (BA) or (BA-1 ) relays 
in the line e.nd trip oirouits operate and connect 
battery through winding ot th$ (B ) (frame ) r elay , brush 
and terminal l ot the S TART aro ot the time alarm 
selector ; break contact of the A trame relay ,  to the 
interrupter contact . When the i nterrupter contact c loaea • 

. the (B) relay operates .  The (A) (frame ) relay doe a not 
operate , howeTer, on aocount of i ta winding being short­
circui ted by ground on the interrupter .  When the interrupter 
contact opens, the ahort-oiroult i s  removed trom the 
winding of the (.l) relay, which now operates in aeriea with · 
the winding and .a contact ot the (B) relay , to ground 
on the armature ot the (B)  relay, thus holding both 
relaye operated . 1he next operation ot the inte rrupter 
operates the S TP  m1gnet, ner a cirouit tr• ground on the 
•b contact ot the interrupt.er .  •ke contact of the (A) 

} 

(_) 

IPAL 
tli!a cirouit 

COl'NEC TING 
iif!i: 

find the aubaorlbers• line 
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relay, terminal 1 and brush or the STEP aro of the 
aeleotor 1 to batte ry through the windir1g or ·the (STP) 
mgnet. When the interrupter contact opens , the STP 
magnet release s  and steps its brushes one step on it s 
back stroke . 1be sele otor brushes ad.vanoe one step 
tor each make and break or the inte rrupte r contact , 
which ie or an interval or 7 seo onds ,  until the 
titth t enainal or the selector i s  ree.chad 'When -the 

circuit through the interrupter i a opene d . When the 

titth terminal or t he selector i·a reached � the BA-1 
lamp in the trip circuit lights from battery on the 
armature ot the (A) (.trame) relay, terminal 6 and 
brush or the J..AMP arc ot the selector through the 
make c ontact ot the (BA) or (BA-1 ) relay ,  BA•l lamp, 
to ground through the windl.ng of the ' (B)  (aisle ) relay 
in the time ala.rm c i rcuit , which ope rates . ihe (B) 
relay operated ,· operates the (A) (Ai sle ) relay .  1he 
(A) relay operated, lights the ai sle pilot and main or 
monitoring boa.rd lampa through their respective auxiliary 
alani. c irouita . When the eource of trouble is rem.aved 
and the (BA) relay, in the trip circuit has released , 
the oirouita ar• opened ,  in tum releasing both the 
frame and a.isle (A) and (B) rela.ye , extingu.i ahing the 
aiale and main or aonitoring board lamps and silencing 
the alarm. 1he release or the· (B ) (trama) relay also 
cloaee a c irouit. tr• ground on its armature , through 
terainal 6 and the bridging brush ot the RE 1URH  arc ot 
the selector to batte ry through the break contact and 
�ncling ot the STP magnet , which operates and atepa 
the selector bruahea tq terminal 6, in which position 
it ani ts the· next aimul taneous closure of the 152-D 
interrupter and (Bl) or (BA.-1) relay . 

, .S2 RBSmRiiG TO IORMl.L - Should the (BA) or (BA-1 ) 
release betore the fifth terminal is reached by 

the selector, the (A) and (B ) trame relays release . 
1he (B ) rela7 released , oauaes the selector to adT&nce 
to the next normal position . '!be operation ot the 
(IL) -k97 etepa the selector brushes to the next normal 
poai tion by way ot the smP. bridging brush and 5.. 10 I 15 I 

· or 20 terminal , aa the caae may be . Ir the se leotor 
has been at . normal position 6 ,  ll ,  or 16 , when the (BA) 
relay ope�ted , the operation would haTe been· the sue 
a.a desoribed tor pod tion 1 .  

6.  WlRDG OF GROUP DIS TRIBU'IOR BARK FOR PAIEL LIME FINDER 

6 .1 . DBVELOPDIT 

- .., 

l 

) _.f' t 
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5 . 11 OF C IRCUIT - The purpose or this ci rcuit 
the manne r in which oalls  a re 

routed through the t rip circuit t o the start circuit 
without giving any t rip circuit a permanent preference 
oYer the other t�ip circuits • .  

5 .12 WORKING LDII TS - None 

5 . 2 OPERATIOB 

5 .21 PRINC IPAL - 7he principal tunotion ot this 

6 .211 To di stribute cal ls uniformly to the start cirouita . 

6 .22 COBNEC TING c mcuI'rs 

6 .221 Bone . 

5 .3 DETAILED DESCRIPTIOB 

6 .31 WIRING OF GROUP DISTRIBU10R BA.HK - The wiring at 
group arc regular nstt distributing 

selector bank, shown on the regular a tarting c.ircui t, 
and or the emergency G 4iatributor seleotor bank, ie 
shorn in. detail in the oircui t aasooiated with the 
serie s · oircuit through the emergency jack and the con­
tacts of the ( TR) and (TR-1 ) relays for the 1 5  groups · 
ot a panel line tinder tram.e . For o om.plete frame 
ot 300 lines,. the wiring or the tenU.nals tor both arc s \  
or aaoh (G) di stributor eeleator i a  shown . A• a trip 
circ1iit is diTidM into two unit s , (A) and (B) , oalla 
originating in ·the tlrst 10 l ines or · a g roup ·ot 20 

· lines are connected through trip unit (A) and a i"Arm.inal 

al)d bruah ot Ute (G) arc nornal ly having aooees to the 
line finders in sub-group (A) . Calla ·originating in 

the la.at 10 lin • or a group are o onneoted through tr�.p 
unit ( B )  and a corre 1ponding terminal and brush ot the 
othe r arc normally ng access to the line tinders 

iri sub-group ( B) . 1.bie arrangement perm! ta the di &. 
tributing or the 15 trip circuit (A) and (B) unite to 
aub-groupa (A) and (B ) ,  reepeotively, in the s tarting 
circui t ,  so as to give each g roup an equal preference , 
thus preTenting any one group trom. having a permanent 
preference over the other groups . �i a i a  acoomplished 

. b)' the (G) se leo·tor being adTanoed one step to the next 
group atter each o all . 'lhe a eries ciroui t through the 
contacts or the (TR)  and (m.-1 ) rela7a permits the 
paasing ot a cal l  through a number of idle groupa with 
the eame apeed a s  though the call originated on a line 

J 

PtJRPOSE 
is to 1bow in detail. 

FUNCTIONS 
clrcult {s: 

t1ie distributor 

ha i 

ot~ 
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Yi.thin the group haTing the prei'ereno• at that 
time . Should two or more cal l s start in two 
or more groups a.t the same time . the group nearest 
the one ha.Ting the preterence at that time 'rill 
be completed ti rat , because ot the aeriea locking 
arrangement ot the ( TR) or ( m�l ) relay holding the 
relay ot thi s group locked a.nd releasing the other 
relays . 

· 
5 . 32 LOCKING. CIRCUI T THROUGH ( RELAYS � 1'.be (TR) 

any group through ite 
600 ohm wind ing. and make c ontact , jaok 10, terminal 
and bnish of the a ssociated arc or �he (G) selector , 
to batte ry in the starting circuit through jack 1 6 .  
The ( 'm-1 ) rel ay l ocks through its SOO ohm winding 
and •ke c ontac t ,  j aok 1 2 , c orresponding terminal 
and brush of. the assoc iated (G) arc . to the starting 
circuit through jack 16. Jacks 10 and 12 or each 
group circui t are wired to the selector arc terminals 
and jaok a 9 and 11 loop to the next group circuit , eo 
that though the selector may be giving preterenoe to 
one group, thi s  group being idle , and a cal l orig­

inates in some other g roup# a · c irouit i s  o losad back 
through the intervening and break contacts or 
the intervening relays or each g roup until the ter­
minal which the distributor brush i s  resting on is 
reached . Assume a oal l · originatea in group 15 . and 
is pas si ng through t rip unit (A) and the brushes of 
the (G) di stributor selector arc are resting on the 
first group terminal , which .is terminal 1 .  The looking 
circuit for the ( TR )  relay w111 · be  as rollowa : 'lhrough 
the 600 ohm winding and make ocmtaot ot the ( m )  relay 
and jack 10 of group 1 5 ,  jack 11 , break contacts of 
the ( 'm-1) and ( m ) relays,  and jack 10 of group 14 
(not shown ) ,  through a.ll other groups in the same 
manner to jaek 10 ot g roup l ,  terminal 1 ,  a nd  bTUah 
of. the selaotor , to jack 15 of the starting o i rouit .  It 
will be seen that it two c al l s  start at the same time in 
two different g roups causing the ( TR ) relays 1n the two 
groups to operate togethe r ,  the oal l origtnating in the 
group neare st the one having the preterenoe ot the 
starting c ircui t  will be completed firrst . For example , 
if a cal l started in group 10, trip unit (A) , and other 
in group 15 , trip lmit (A) , the ·ope ration of the ( TR )  
relay in the former g roup would release the ( m )  relay 
in the latter o ircui t ,  but remain l ocked itselt .  !he 
magnet of the (G) selector i s  operated by ground in the 
start oi?-cui t and the brushe s adTanoe one a tep on the 
:elease of the selector armature when th9 start c i rcuit 
releases afte r ea.oh call . 

n 

feiay in iooka rrcm grouna 

.. 
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6 • ARRAHGEMEN T OF SEL'BC 'JX>R START C IRCUIT 

6 .1 DEVELOPMEN T 

B T-502TS3 , Iaaue 1 

6 .11 PURPOSE OF CIRCUIT - 'l'he p11rpose of this cirouit 
more detail the method used to distribute 

calla to the l ine tinder selector s  in sub-groups A and 
B reapect1.Tely . 

· 
6 . 12 WORKING LIMITS • lone . 

6 .2 OPERA'l'!ON 

6 .21 FUHC TIONS - 1'he principal functi on  ot thia 
calla uniforJily to the l ine 

tinder seleotora .  · 
6 .  211 Returning to normal . 

6 .22 CONNEC TING CIRCUITS - Bone 

6 .3 DE TAILED DESCRIPTIOI 

6 . Sl LINE FINDER DIS '!RIBU'R>R - 'Jhe distributing aelectore 
are cal l s  uniformly to 

the lin tinder selectors in sub-groups A and B 
re spectively . 

6 .32 LESS 'IHA:N 4:0 SELEC TORS FOR 300 LINES - When the number 
a not exceed 

40 selectors tor each 300 l ines , the starting c ircuit 
shall be equipped with two �OO·R distributor selectors . 
Figure l shows these selectors wired and equipped tor 
16 line ti nder s·eleotors tor each sub-group . When the · operati on of the ( ST-A) relay in the starting c ircuit 
connects ground on the start ( S T )  lead , the (LF ) relay 
that operates depends upon the termina.1 on which the 
(A-1 ) bridging brush i s  re sting . Assume the (A-1 ) brush 
is re sting on terminal l in the regular start o ircui t of 
sub-group A .  In this case it the first se lector i s  not 
busy the associ ated (LF ) relay operate s and starts a l ine 
tinde r '  hunt ing f or the cal ling l ine . If the first 
selector is busy, the a s sociated (MB} relay will be 
ope rated and the ci rcuit through the (!.P )  relay wil l be 
opened . In thi. s case the (LF ) relay a s so ciated with the 
next idle selector w il l  operate . As suming thi s to be 
the tenth sel ector , a c i rcuit i s  then � losad from ground 

. on the ( S T-a } relay through the break c ontacts ot the (GA )  
· and ( C ) relays , the (A-1 ) bridging bruah and te rminal 1 

or the (A-1 ) aro of the di stributor s e lector , the S T  

-30-

> 

ls to show in 

PRINCIPAL 
circuit is to diatribute 

land I used for distributing 
e 

ol' line finder selectors-for group does 

_) 
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Bf-602'733 , I�sue 1 . .  

lead , make c ontact ot the first (MB ) relay , the 
ser ies make cont..aet ot the succeeding operated (llB ) 
re lay s , break contact ot the tenth (MB) relay , to 
battery through the inner winding ot the (LF} relay 
which o·perates . · The operation or the (GA) relay , 
operatea the ( S TP-A) magnet trom .  ground on the 
armature of the ( Sr-A) relay I through terminal 1 
and the (A;..3 )  brush, to battery through the winding 
of the •gnet , ao that when the (GA ) relay release s 
on the compl etion or a call , the ( S TP-A) nagnet releases , 
in turn stepping the selector brushes one step and 
giving the next selector the preference . When the 
brushes ot the di stributor eelee tor - adva.nce trom. the 
terminale ot the last line f inder selec tor terminal 16, · 
the selector is adT&nced over the spare +Arminala to 

- · the first terminal trom. ground on the strapped. spare 
terminals through the (A-2 ) brush . While the aeleQtor 
i s  a.dva.nclng oTer the spare terminals �  a call at th�s 
time will be routed to the first selector through the 
(A.;.l ) brush and strapped apare terminals the strap 
tram. terminal 2 2  to terminal 1 on the are . 

MORE THAN 40 SELEC 'IDRS FOR 300 LINES - When the number 
a g roup exceeds 40· eeleotora 

tor each 300 l ine s .  the starting circuit shall be 
equipped with two 200-P di stributor selectors . · Figure 2 
ahowa these selsctors wi red and equipped tor 26 line 
:finder selectors for each sub-group . It will be noted 
that the ST lead s rrom the fi rst 15 l ine tinder selectors 
or each sub-group are connected in their respective . 
order to the first 1 5  teJ'.'lDinals of the (A•l ) and (B-1 ) 
area and the S T  lead.a ot the last 11 line t inder selector.a 
ot each sub-group are connected in thei r respecti'We ·order 
to the first 1 1  terminal s or the (A-4 ) and (B-4 )  arcs . It 
will al s o be noted that t he brushes or the first three 
area or each selector are in the oppo si te position trom 
the brushea or ��e last three arce,  so that only thr�e 
brushe s or a se.leotor will be making c ontact with terminals 
at the same time , the other three bru shes being open at 
that time . On a regular call in sub-group A, the circuit 
functions , ae described tor Figure l ,  until the ti rst 
three brushes ot the A '  di stributor selector adTance trom 
terminal s 22 . At this time the first three bl'Uahe a are 
open and the last three bru1he a are now re sting on the 
tirs't terminal ot the (.l-4) , (A-5) and (A-6) are a .  The 
next cal l in this sub-group will then start 16 aelector , 
it idle , hunting for the calling line . Assume the last 
three brushes are resting on terminal 11 or the associated 
arc s and the 26 line tinder aeleotor i s  idle . lhe operation 

(A-~ 

ot line finder selectors tor 

I._) 
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of the (ST•A) relay in the starting oirouit oloeea 
a circu!.t troa· ground on ita armatun , break oontaota 
ot the (QA) and (C ) relays , (A-4) bruah and terminal 
11 . cm.r the ST lead . through the - break oont&ot ot 
the (MBO rela1 ot the last or 26 line tinder selector 
in the 1ub-group, to the &Hoolated (ti' ) relay. 'l'he 
operation ot the (GA) relay operates the (S'l'P•A) 
mgnet through · th• (.l-6) .brUlh and terminal 11 . 'l'be 
release ot the {ST•A) ' relay releal81 the (ST'P-A) 
agaet • ad'ftllcing the brushes to the next or terminal 12 • 

Ground oa •i-re terminals 12 to 22 through the (A-5) 
brush adftnoea the bruahe ot . .  the selector until the 
tirat three bruahea are resting on the tlret terminal 
ot the (A-1 ) , · (A-2) , and (A-S ) aroe . While the 
aeleotor . ·is adftnoing . ewer t·he •i-�· terminals a oall 
at tbi a  .. time will be routed to the. tlrat. �leotor through 
t� (�-') brueh and tendnala bf . the 
atrap to tel'llini.l 1 ot the arc . . '!'he n\llllber · ot line · 
ttnder selectors tor a eub-group my thua 'be arranged by 
ohanging the necessary strapping on the ae_leotor aroa , 
The operation t,or the eurgen�7 . eelector tor aub-group 
•.&.• , � · tb8 regular �d .a.rge�oy aeleotora tor aub-

. group :•s• are alllilar. · · 

-sz-

n 

• 

strapped .:~re 
(&-t) 
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SD SPBCDICATIOI �T008T POR UPLlll!IOI al PORK 

CDCUI! DQUIUllllTS 

iDDJuST VALUES .OS POR 
D.DTDAICI PDRPOSIS OILY 

c 1'1Ce•) 1'age aa 
Ieeue 1 IT -60273S 

· 1923 . 

Interrupter 149 & 162 i)pea 
commutators 1 ,2 & s i'J'pe• 
200-B Seleotor 

SPIC .IO. &PPAU.!08 
X-10018 200-R lelectcr 
X-70013 2�P Seleotor 

200-B Selector 
RILi.ts 

X-11202 Trip Jfagneta 1-A or 1-B 
X-11204 Sritoh Bl55 

•CJJdICAL RIQ .  CURRllT PI.DI RBQ. 
'PBC . SDTCB CCJIT. ARM. TIST TIS! APT!R DST RBI.DJ . s .s .  

CODI_ DISIO 
118-AK (D) 

JOJIBBR J:U11111 PRISS . mvt. WOO. 101 SOAK AMPS\. AMPS .  POS . 

206-L 

X-70069 

(CS ) X-10055 

(DC ) X-10058 

Spl . p 
P/s 

. Ol'T 

.064 

o 
0 .  .006 
0 • .• 034 .<>Oft 
o -.024 .oos2 · 
R ·�·�' , 
R . :�, OC 

.044 

.06'1 

. tJ/7.S-0 
0 
R • 006 • IS-D 

(B) X-10056 1 

E106 (SA) X-1003'1 a/1 20 .020 

0 
R 

0 

1106 (SB)  X-TOOS7 8/T ZO .020 0 

ES99 (D) X-10031 14/1 20 .035 0 

1428 (C ) X-70031. 1/3 20 .020 0 

.065 .061 

.016 .016 

.036 .030 . 

.036 .030 

.O«> .013 

.019 .016 

.040 . 034 

SPIC . IO. APP.&RA.ms SPBC .. O • 

X-'71215 
·X-71214 
x�10109 
X-'10126 

CIRCUIT PRBP.&RATIOI' !ISf. - IBB 
TIS'? CLIP D£.T.A. SIT TIS! RlllARD 

BWCX con. MTT. con .GBD PDP 10!1 

(CH)BO 
(CB)BO 
(CH)llO 
(CB'.)BO 

ss2-w 
SS2-1f 
SS2-W 
ss2-w 
SS2-W 
ss2-w 

SSl-Q 
SSl-Q 
SSl-Q 

(A)NO 21fdg (B)  
(A)NO �dg (B) 

RL(D) 

1-B(E) G 1/2 A 
see test G 1./3 · A 

note 

SM-T 
s�v 
SS4-V 
SS4-V 
SS4:-V 
SS4-V· 

2-B(F) 
2-B(F) 
2-B (F )  

l/G 
ala 
a/G 
B/G 
a/G 

B/G 
'B/G 
B/G 

Bat . 
Bat . 

1/4: 
1/4 
1/4. 
1/4 
1/4 
1/4: 

1 
1 
1 

RU(SA) G 5 

RU(SB )  G 5 

RU (D ) B/G 5 

RU(C ) G 5 

' D 

L 

C 

s 

Bl 1 

B9 

seaunoe 
DIRICT 

0 
R 

c:°'6 02.C. 

j.1-0 .-on; 
;o- ~ 

-~i-° .~7 

0 

_) 

• 

.003 (CB~liO 
(CB NO 

oc 

;Ottt 

• 

.. 

-
. Aue.t 5, 

·Bia 

6 

B 
C 

B 
r 
G 

11 

I 
J 

J 
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c mcUIT REQUIRBllDTS 

RBADJuST VALUBS ARE JOR 
JllIHTDAlfCI PDRR>SIS OILY 

(_Papa) Pap M 

Issue l BT·6<1l733 

1923 

RELAYS BC�ICAL BBQ. DIRECT CURDIT PLOI RIQ. CIRCUIT PREPAR,\TIOI 
SPEC . SKITCH COIT.  illl. DST TEST AF!IR .  TEST bADJ .  s.s . TIST CLIP D&TA SIT TIST REIU.RIS 

CODI DBSIG . IUllBIR mnmBB PRESS TRVL lfDG. POR 

1461 . (A) X-10031 20 .020 0 

B461 x-1oos1 20 0 

1533 {L) X-'10037 20 .020 p 
10 
0 

B655 X-'10037 1 20 . 015 

vE656 X-10037 1 20 .015 0 

t/ 1668 (0-1) x-70037 11/3 20 .020 0 
0 

/B632 (TR) X-700S? 8/T 20 .020 s 
p 

vB6S2 (m-1) x-7003'1 .020 s 0 
H 

il6S? (CA) . X-10037 · 8/7 Spl . .020 p 0 
p 1f O 

H 

163? / (CB) X-'10037 8/S Spl . .020 p 0 

1638 l)�(S TB) X-7003'7 22/10 20 

SOAK AMPS .  AMPS • POS . con .BAT. C�D.GBD .  PUP IOTB 
.013 

.013 

.0178 

.0114 

.013 

.011 

.034 

.014 

.03'1 

.014 

.040 

.012 

.011 

.012 

. 009 

.009 (CH)BO 

.015 

.032 

.<»5 

.032 

. 026 

.015 

.005 

. 016 
, 03'7 

(G)Bel .BO 

- ,__ 

RL(A) 

RL(B) 

LU(TR) 
RL( TR) 

LU(TR-1) 
RL(TR-1) 

RU(.l) 

RU(B) B/G 

RlJ(L) 
RU(L} 
LL(L) G 1/8 

RU(A) · G  

RU(I) G 

RU(C�l) 6 

LL{TR) B/G 

LL( ?R-1 ) B/G 9 

RU(CA) 6 
RU(CA) 
LL(CA) 

RU(CB� 
RU{CB G 5 

.. LL(CB) 

RU(S!B) 

L 
L 

'J/L 

J 

DST SD 

BLOCK 

S/1 .012 IVG 8 

(B) S/1 .020 

8/S 0 G 1/T L . 

p G 1 
s .°'5 .013 L 

(A) 0 

(I) 1 • 
.020 6 I 

·°'° .ml G J 

0 .Ma .Ol-5 9 L 
H Bat. 9 L 

8/"I 20 .048 
p .03 Bat. 9 

.. 037 0 B 
G 6 

s .040 .057 G 6 

G 5 • p BO 
s B G 6 

.oso 0 .ms .026 6 
0 .042 .OS9 G 6 J/o 
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c mcurr HBQUIRDDTS 

Rl&DJusT 'f ALUIS ARI roR 
JllDf ?BhlCI l'OllroSIS OILY 

Pace•) Page 35 
Iaaue 1 BT-502733 

192S . 

RB LAYS · llC�IC.t.L llQ .  DIDO! CURRDT PLOW RBQ. CIRCUIT PBEPiliTIOI . BST SD 
SKlmtl COWT. Alll. DST TEST a m .  TIST DAN 4 s.s . 

CODI DISIG . IUMBIR ltnlBIR PRISS !RU, WDG. POR 

lo/S �O (SL) I. \ X-'1tm'1 

1125 (IF) \-. X-1003'7 11 20 

(LF) 1, �. X-70031 11/3 Spl . 

\ � � 
(JIB) ' x-1oos1 8 Spl . 

1868 (! ) ) x-70037 2s/10 20 

1895 (B) I • X-7003'1 lo/14 20 

1896 . (B) x-70037 9/11 20 . 

1897 

1899 

1901 

(A) I , I, ·X-10037 lo/11 

(sTA)5i-70037 22/7 
(�·- X-7003'7 3/1 

1i. ... t) 
\, .(\ l� \\'-'.\ \ 

1915 (P� 1 •· s X-700S7 7 

20 

20 

20 

20 

.020 0 

.016 0 

.020 p 
110 

p 

,020 p 

.oso 0 

• •  035 0 

.035 0 

.015 

.oso 0 
0 

.020 0 

.020 p 0 

SOAI AKPS .  .t.llPS • P08 .  

.u1s 

.<>'lo .018 

.270 ,243 

.021 

.015 .016 

.018 .017 

,028 .013 .014 

.040 .024 

.040 .016 

.050 .047 

.013 

.028 .026 
.Ofcl . 

.019 .018 
.0049 .0052 
.019 

.ou .039 
- .042 ·°'° 

'l'IST CLIP D.&TA SIT TIS! illWllS 
COD.BAT. COD.Gm> .  PDP ·�D 

(CH)NO · RL(SL) RU(SL) a/G 

I 
(G)Sel .tiO RU(IF ) G 6/10 

(B)O RU(LF ) G 1/11 . 
(R)O RU(I3 ) G l/11 
(H)O RU(IP) G l/11 

RU(MB) G 12 
RU(UB ) G 12 
LL{MB) 12 

(D)BO RU(E) 1 

RU(B) 

RU(B) 6 

RU(A) G 5 

I 
(GtSel .NO RU(STA) G 

(CO)O ,RU(L) G 13 
(00)0 RU(:4) G 
(CO)O RU(L) G 13 
(CO)O RU(L) G 

RU(F ) G 1/14 
LL(F )  G 1/14 

· ) 

/ ~ --·-------
Aup,cd; s, 

SPIC. 
BLOCK 

.... 
l 1686 .040 

s 
0 p 

BT48 0 .025 I/1 
p 

B L 

E'l&O 0 .040 I 
p 10 
s H .042 .ot.o G 

/ 

G 

G 6 

G 

0 .040 B 

6 

·°"' ,. 6 Q 

R 
R lS R 
0 - s 

t\ R .004-6 - lS Q 

s 0 
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CIRCUIT BIQUIRBlllTS 

RB&DJVST VALUIS ARI 10R 
Jll.Df TllAICI PURPOSIS OWLY 

( .  Face•) Page S8 
Ieaue 1 BT -502113 

RILlYS •C�ICAL llQ. DIDO! CURRllT PLOI DQ. CIRCUIT PBIPAR!TIOI 
SD!Cll COIT. Alll. nsT TIS! O!D. TIST DAD.J .  s.s . 

. CODI . DISIG . l1JJIBD l1JJIBD PUSS TRVL 'IDG. JOR SOAI AllP8 . J.llPS • POI .  

x .. toos'I 12/a · (DS) . 20 .oss p 
0 .116 .086 

.160 .119 

Bl027 (CI) . X-700S7 · e/11 20 .020 p o · 
s 

111'8 (BA)\ ) X•TOOST 1/11 20 .020 p 

11148 . (BA-1). �X-TOOS7 &111 .020 p .022 

11149 · Co)\"::i x-Te>m'I . ap1 • •  01s P 0 .016 . • 015 
p .0095 .010 
p 
p 10 .021 

B .0285 .027 

(0-1) X·TOOS1 Spl • • •  016 P ·o .016 .015 
.0095 .010 

p .034 
.

• 032 
p .020 .021 

B . .0286 .021 

g].187 (CO) X•T0031 2 20 .01s P/s 0 .011 .011 
.p/s wo 

p 0 .074 
.039 

0 .011 
P/s 10 .0066 • -

p 0 
p 

(J:)O 

(Jt-1 )0 

TIS! CLIP D&fA SIT DST BllWlD 
COD .BA!• COii .GRD . PHIP IOD · 

1/1� RU(DS) G 
1/16 I 

LL(DS) 1/16 

RV(CI) 0 - 16 
LL(CI) 

Rtr(Bl) G 18 

RU(BA•l) G 18 

RU(O) G 9/19 u 
RU�O)  0 9/19 · u  
LL 0) -,119 

9/19 
. 9/19 I 

RtJ(�l) G 9/19 
.RU(0-1) 9/19 
LL(0-1 ) G . 9/19 

LU(CO) Bat. 11· . 
LU(CO) Bat . lS 
RL(CO) Bat . 
RL(CO) Bat. 11 
LU(CO)  Bat. s 
LU(CO)  18 s 
RL(CO ) 
RL(CO) 18 s 

r J 

--
AYOetl. 192§ 

mr SIi 
SPIC. 

BLOCK 
, .... ,_. 

1998 0 .ou .040 
s 
s 0 G ,,. 

,-) 
.061 ·°'° 0 .051 .041 G l'T 

,., 

0 .040 .022 
• 

-20 0 ·°'° I' 

,z 9/19 I 
BO 9/19 I 

0 .e&& .082 
.020 

s G 
/ 

\·, 

11149 2 · I 
·p WO 

0 V 
IO U -

6-
.s 

• .001 • OOT~ R 
.0'18 11 Il 

p 10 .ou Il 
P/S - lS 

Bat. 
• 078 Bat • 13 s 

BO • 03? Bat • 

----------
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C IRCUIT RBQUIRBlllTS · 
RIADJUST VALOBS ARI roR 

lllDDlWICB PORPOSIS OILY 

( Pace•) 87 -
Iaeue 1 BT -602731 

111.lTS BCB&IICAL UQ .  . DIDO! COBRDT 'JUJI BBQ. CIRCUIT PRIPillTIOI 
Sll'roB COIT. .&Ill. DST TIS! AFBR TIST llAD.J .  s.s . 

· CODI DBSIG .  l1JllDll IUIBD PRIS S  TRVL WDG .  rOR 

B1S21 (CB) X•TOOS? 11 · 

(B) i X-70031 

'1621 (JA) X·T003f 
· /5 

B&OOO (GA) 1 x-TOOS7 9/14 

l6000 (81) \' ) J:-700Sf 9/1• 

(I) \ ' ·. x-1010fr 14/s 
� , ·. . 

20 .015 p 

P/S 

20 Spl . 

20 .01& 

20 .oa& 

·20 .oas 

no . (K-1)' X-70106 H/I 
- fvv' � "'ho-tr '-1- lftJ- 'I  "fik )... 2. #  ). 0  

<•> l � � 
.... . 

(Jdl) 1 • 
••••  

0 

10 

0 

10 . 

Saa.I AllPS . AllPS • POI • 

.021 .026 

.oms .003 

.018 .011 

.0096· .009 

.0064 .0068 

. 11, .108 

.020 .010 

.019 .018 

.019 .018 

.031 

.032 

.270 

(CS )O 
(CS)O 
(OS)O 

lt� 

DST CLIP »&TA SIT 1'18! REll&RIS . 
COD.Bl!. COB .Glll> . PDP IO!I 

RL(B) 
RL(B) 

l·T(L) 
S-T(L) 

RU(CH) 8 
RU(CB) G 
LL(CR) G 8 

1/20 
l/20 

Bat . l/20 
Bat . l/20 

RU(�) G 

RU(GA) G 6/21 

RU(GB) G 5/22 

2-1'(0) G 5/23 

2-T(O-l ) G 6/23 

2-T(SB) 
2-T(SB) 

Bat . 
Bat. 

I/L 
J/L 

----. 

L -<'" L _) . _) 

:Alge 

-
August 3 I 1923 I 

TIS! SD ,PBC. 
BLOCI 

0 (J 
p R 8 

B 
,-

H 
1112& a 

10 
0 Liv 

.<Y11 .082 I/v 
lj 

1 0 w 

t · 

C) L 

,10 

1_2.P:. 
6-K. 0 G 

0 
18g. 

, 
') 

6-S 0 .aso 
10 

Rec. 
L--

:_/ 

~ 
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CIRCUIT RBQUIRllllTS 

lllADJUst V.&LUIS ARI rotl 
lllitf mAICI PORPOSIS OILY 

( Pace•) Page 18 

Ia8U9 l BT-6027SS 

RBLA.TS DC�IC.&L BBQ .  DIDO! CURRllT FID9 RBQ .  CIRC111T PRIPil!TIOI 1'1ST Sii 
. SPIC . SDTCB COIT. AD. DST TIS!· S!IR TIST DlDJ .  8.S • TIST CLIP Dil.l SIT DST REIWllS 

CODS DBSIG . IU1IBIR ltJMBD PRESS TRVL 'IDG. POR SO&I AllP8 . .lJIPS .  P08 .  . BLOCI con .BA.!. COii .GBD . PDP 10!1 . 

TIS! wons:-

1. - Before making an1 teats or readjuat•nte on the diatriot circuit, insulate Ss2-B and 
make the circuit bu8J by ineerting- _an (118 ) plug in the (MB) jack . · · . .  

cj,( - 'Jhe normallJ' c losed contacts ahall haTe ndniaum 15 grams contact pressure . 
s. - ReqUlrementa for releaae with winding• oonneoted parallel d ifterentiall7. !tro teat 

aeta are required to obtain thia condition . One aet between l•B (E) and ground 
tor pri•ry rinding and the other between SS3-U and ground tor secondary winding . 
With specified current flowing through priary winding, relay should release 
when current or aame atrength i a passed through secondary winding • 

.& .  - A negatiTe )• ) aign preoeeding a current value maans that this current ahall f'low 
. in the direotion oppoai te to the direction ot the operating current . 1h• 

ditterenoe. between the readjust and test aoak requirements ha.a no eleotrical 
etteot on the relay and ia only epeoified to prevent the "Automatic Diatriot 
Teat Circuit• to teat all tn>e• ot (CS) relaya in the of'f'ice rith the ea.a 

. requirements .  · · 
6 .  - Before •ld.ng DJ' teat• or readju•tm.ents on the atart circuit. reaot'e the atart 

olroui t from aerrioe and replaoe bf the ••rgeno7 start oiroui t . . 
6 .  - Bloot . ( s !Pl •leotor in poai tion 2 .  · 

7.  - Rela7 eba.11 be equipped with r•nal atop pin (piece part 16S914) . 
8 .  - Inaulate SSl-R . · 
9 .  - Before .ting 8117 �ata or r�djuatm.enta on the (O) , (0-1 ) ,  ,(It) , (K-1 ) ,  C m) or 

( m-1) rela7a, "*'" the trip ciroui t tr• aenioe and replaoe bJ' the -r­
geno� trip oiroult .  

10 • .  - strap l·T and 2-T aprt.ng tend.nala .  . 
11 . - llook the line finder UP magnet non-operated. . 
12 .  - R..-e the (Ill) plug fr• the (JIB) jack. Inaert the " �at• plug in the • 1\tat" jack 

ad atrap l•T and 2-T apring termnala . 
ii . - si-oial to meet teatlng oonditlona . 
1• . ..  Blook •l•otor operated . 

...... 

r9CJulreaenta 
(sTP) 

) 

!Hae:t s, ius 
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RELAYS 

c mcUIT RBQUIRBJlllTS 

RBlDJUST VALUBS ARB roR 
11A.DITBllAllOI PDRPOSIS OllLY 

( Pace•) Pac9 a9 
Iewe 1 BT -5027sa 

MICBAIICJ.i, BBQ .  DIRECT OUKRllT FLOW RIQ. CIRCUIT P.RBPil!'lIOI DST Sii 

CODI DBSIG . 
SPEC . SKl'roH COIT. AIUI. DST '?BS'? APBR TIS'l' DADJ. s.s . 
ltJMBIR IUMBBR PRISS '.rRVL WDG. FOR. SO&I AMPS .  AllPS • POS .  

TBS! CLIP D.i.'U SIT DST IUDWtlS 
BLOClt COD.BAT. COD.GRD. PREP 10!1 · 

DST IOTBS : • (Continued) 

15 . - Blook line tinder "non• •gnet non-operated . 
16 . - Insulate 4--B(B) . 
1 T .  - Insulate SS2-s . . 
18. • !lake all teats and readjuatmenta during periods ot light tratrio load a .  

· 
19 . - Special requirements due to circuit conditions and to in.sure tast operation . 

1here shall be a perceptible follow ot the #2 epring when the relay operates . 
but it will not be neoe8aa17 to have a visible etud gap. 
( o )  lo detin! te contaot preaaure epecitled ·• 

20 . - 1he 1-1' spring ahall have at least SO gram.a tension againat the apoolhead . lo 
detinlte teiiaiona apecltied. tor the other springs . 1he armature need not 
touch the core when in the ope rated position . 

· 
21 . - Block the (A) aelector 1n position 20. 
22 . - Block the (B)  aeleotor in position 20. 
23 . - After operating on .04'7 •P • •  relay nm.et re•in operated when the

.
circuit ta broken 

tor a mini.mum peri od ot 0.1 aecond and release on open circuit within a time 
interval ot 0.35 . aeconda . 

BEIWUCS: •  

A .  - Requirements to insure alow releas 
B .  - Jluimum external circuit loop 8000 ohJlll . 
c .  - lllnimum external cirouit loop so® ohms - maxiDIUlll external circuit loop 4400 ohms . 
D .  - llird.mml external circuit loop 44rOO ohms - ma:dmum external c ircuit loop 5800 omu . 
B .  - Jluinma ezternal circuit loop 750 ohu .  
F . _ - llaxlllUll external ciroui t loop 900 ohu .  
G .  - Minimum. line leak 10,000 ohma .  

(a) 
(b) 

L . _} 

•• 

·- ) 

-
tua,:t ;s, 1gzs 
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RILi.TS 

CODI DBSIG . 

c mcUIT RBQUIREIDTS 

RIW)JUST VALUIS ARB JOR 
Jllltf?BIAllCI PORF<lSBS OILY· 

(_Pace•) 
Ieaue1 BT-502733 

1923 

MICiWIIC� DQ .  DIRECT CURRllT PLOW . �. CIRCUIT PRIPAR!TIOI TIST sn · 

SPEC . soma COIT. illl. 'BST TIS? AP'l'BR 'l'BST UADJ .  s.s . 
IUllBIR lmmBR PRESS TRVL WOO. POR Sail AMPS .  AMPS .  POS .  

!BST CLIP DATA Sl1' DST 
BLOCK - con .BlT. COD .GRD .  PREP IOD RBllARIS_ 

RlllARIS :  - (Continued) 

- Insulate 2-B(STA) . 
- Requirements tor relay winding alone . 
- Requirements for circuit combination of (c ) and (c-1 ) relays 
- Insulate contacts of 152-D interrupter .  
- Requirements to insure taet operation . 
- strap 1-B and 2-B spring terminals . . 
- lo detinite contact pres sure speoified . 

/6 � - . Requirements tor "cirouit combination of (S TB) relay and 18-BB reai etance . 
CP>. - Requirements tor circuit ooabination ot (KF) relay and (G) aelector . 

DG . D-GL 

- Requirements tor circuit combination or (S TA) relay and 18-BH resistance . 
- Requirements with relay . cover ott. 
- Requlremente with relay cOYer on. 

T. • Requirements tor circuit cambination ot (DS ) and· (E) relaya . Strap s-f and 4.-'1' spring 
tend.Dal a .  

- Requirements tor c ircuit · comb.ination of (0) relay and (0) reaiatanoe . (Jl - Requirements tor oirouit combinaticm ot (H) relay and 18-T resi stance . strap 1-T 
and 2-T spring terminals . 

w .  - Operate alana release �91· 

CBID . WCD-CWP APPROVED J .L . DOW - GML 

L 

.., 
-~ 
~ :') 
~ -• 
I. 

cLl 
g: 

I 
/ ~-
'- R. 
cS • 

...__u. 

( 

L. 
. 

I 

J' 

-
Augusts, 

J 
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