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Appendix 3 
jf,a.y 20, 1927 

Thb Appendix was prepared trom Issue 27 ot Lrawing 1'•50273'l. 

lfflTJiOD QI ODRil 105 
J)iatriot Seleotor Clrcui t - Line :i1nde.r Ci.rem t - Line Circuit - 1'rl:ti Circ uh .. 
Starting Circuit &11d Time Alarm Circuit - Arranged tor TWO .Part,y J(eas&ge .aeglltur 
Linea - Panel Kachine Swi.tehing fi¥1tem. 

Page 26: 
'• 

~der 3.336 - Tell-'.rale 
the ~r11owtug paragraph: . 

- Line Finder Selector - Brushes Not Tripp!!. add 

1 "§" Wiring 

\Ylth the circuit connected per S wiring the (LJ') relq releUH 
when the line tinder reaches tell•tale, due to the N and C segments 
being opened. The releaae of the (LF} relaq release• the U.P llB@n•t 
and also releases the F rela.y provided a sender has been tound. The 
release ot the F rel&¥ operates the (DS) rel~ which looks, op~atea 
the down drive magnet and reoperates the (If> relq, returning the 
line finder to normal. 

Under 3.337 %ell-Tale - Line Finder Selector - Brushes Tripped, add the 
following paragraph: 

lttJ!" Wiring· 

Nith the circuit connected per~ wiring the operating circuit ~or 
relq (DS) is held open ll4t1l relq (Li'J has releaaed, thus preventing 
simultaneous operatioo nf the UP and DOWN drive magnets. 

Dae D.c.w. 
Jlq 20. 1921 • 
I.B 

tit a ,. l:!S¥'iz I'" 

APP'D. :BX-1 •• a. ooacs 
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Western Electric co., Incorporated, 
Equipaent Engineering lranoh, Hawthorne. 

( 1 ~es, Page l ) -Iaaue 1 if 602734 
A~#2 
October 11, 1924 

This appendix ... prepa.r~ frQll issue 19 ot st-502154. 

MITll>D OP OPIRA'fIOI 
District Selec~r Circuit • Line Pinder Circuit, Line Circuit, Trip Circuit -
starting a.nd TU. ilara C:lrouita- .Arranged' tor ho Party Message Regi.ter 
Lines - Panel )II.chine SWitching System. . 

on Page 1, under -.orking Limits" change paragraph 1.121 to read.: 

1.121 . This oirouii; h&a a mzimum. external loop reaistanoe on the 
su-acriber~s line of 160 or 900 ohms depending upon the adjust­
ment ot the Bl (DC} rela7. 

Add the following paragraph:-, 

1.122 This circuit has a maximum. external loop resistance over the 
trunk of 3025. S910 and 5010 tor 2-& Tolte and 1350, 9200 and 
11470 ohaa tor 4:8 TOlt l»attery, depending upon the adjuet•nt ot 
the 206L (CS) rela7. . 

cm page 6, in pa.rag~aph 2.16, change •011 and •a• resistances to read 
•sn~ and •sA" respeot:lvel7. 

DG.--B.G.S. 
October 11, 19 4. 
pp 

CB'D.--G.E.B. APP1D.--E.R.COOl'.S 
B.G.J. 
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Weetera Geatri.o Co., tnoorpora.1;ecl J 
Zq11ip1m1: Bngheering Branoh, 111.wthorne · 

~ fW·OPDATIUI 

( Pagea. Page 1 ) 
Iuw 1 .ii'l 602TH -- . 

Appencilz 1 
()otober 25, 192S. (•) 

· l)ietricrt lelec:ter CU'cui't - Line 11ml•r Ciroult - LIM .ciroult - !rip Circuiii -
starting Circuit and ft. ilaJ;'a Ciroult ·- .lrrangecl be '1'Wo farl7 •eaage Reel•· 
ter Line - Paae1·achlae SWitohing Sy.tea. 

On pa.gee s& to '2 iaolueiw oanoel the circuit requi~n.ta- and t~st olip data. 

na~ A.F.B,. 
Ooto'ber 26. 1$2~ • 

• 
CJll1D BY: J.I. APP1D. H.L.lil>lllS • 

B.R.C • 
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West•l"ll Electric CClllpany, Inc •• 
Engineering Department, 

( 4r2 Pages) Page 1 
BT-502734, Iaaue l 
August 4. 1923 New Tork. 

UETBOD Of OPIRATIOB 

SCBBKATIC J'OR 
District Selector Circuit - Line Finder Circuit - Line Circuit - Trip 
Circuit - starting Circuit and T1lll9 Alana Oirouit - .Arranged For Two-Party 
Message Register Line Panel Jlachine ~tching System. 

Thia Method ot Operation waa prepa~ troa iaaue 12 ot T-502734. 

J. • LINE AID TRIP CIRCUIT 

1.1 DBVBLOPMDT 

J..11 PURPOSE OF cmctJIT 

1.111 Thia circuit ia used to ~atalalish oonnectiona between 
aubaoribers' stations and the apparatus in the 
.. ohanical ottioe. 

1.12 WORIIJJG LDIITS 

1.121 Thia circuit haa a axiaum. external loop resistance ot 
750 oh1u and a :minimum leak reaiatanoe or 10,000 ohu. 

1.2 OPIRATIOB 

1.21 PRIBCIPAL FlnJCTIOIB - !he principal t'unot£ons ot this circuit 
are: 

1.211 To cause the starting circuit to f'unctic:in and start a 
Line Pinder aeleotor hunting tor the calling line. 

1.212· To trip the proper Line rinder Brushes. 

1.213 To operate the proper message register on a charge call. 

1.21-4 'l'o operate the Line Finder Time ilal'lll cirouit. 

1.216 To disconnect 'bat't•l'J' and ground from the aubsoribera 
line on an incoming call. 

1.22 COBRICTIBG CIRCUITS - THia line tip circuit will t'imotion with: 

1.221 Azl'1 standard start circuit. 

1.222 Any standard diatriot circuit. 

1.223 Jn7 standard final circuit. 
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1.3 DITAILID DESCRIPTICm 

l.Sl ORIGIIA.TllG .&. CJ.LL The operation ot a call originating in the 
tirn ten lines ot a group i• aa follows:- When tbe reoeiwr at 
the calling •tation ie removed. tram. the sri.tohb.ook• the (L) 
relay in the line circuit operates, through the 200 oba reein­
anoe, winding of the (L) relay, contact of the (CO) rela;y. ring 
aide ot the line through the aullacriber 1a loop, back cner the 
tip aide.to ground on 'the armature of the (CO) rela;y. The 
line relay (L) operated, connects battery to the B tendnal ot 
the line and operatea the (~) relay through ita inner winding. 
The (JU.) relay operated, operates the (TR) relay f'roa ground on 
the &J"rllllture.ot the (».&.)relay, break contact ot the (It) relay, 
TOO olm. rinding of the (!R) relay, to batteey OYer the (TR) lead. 
Th• (D) relay operated, operates the two trip •gneta, ('b) 
open• the leaking aeries circuit through the (TR) rela7a in 
the other bank r;roupa and (c) loo1ca through its 600 oharinding 
to battel")' on terminal 1 and brush of the G group diatributor 
eeleotor, in series with ~he (s~) relay in the start circuit. 

1.32 STA.RTillG .&. LID 1IIDER When the (ST.&.) ·relay in the start 
circuft operates, ft 8\arte a line ·ti:nd~r hunting ror the call­
ing line. Baoh TRIP •gnet opera tee 1ta trip rod, thus tripp­
ing the oorreeponding group brushes ot the ueooiated aeleotors 
on its reapecrtin aide ot the trame as the line tinder selector 
atarba upward. The operation ot the (STA) rel~ oomwcta 
ground to tlae I lead, operating the It relay which, (a) loo1ca to 
groun4 on th9_ar9tUre ot the (BA) rela7 under control~ the 
(0) rel.&7, (lli) opena the ciroult through the '100 oha winding 
ot the (TR) relay, thua preventing another line tinder selector 
troa being started b7 thia call (o) cloa111s a circuit trca the 
1600 ohm winding ot the (0) relay, but the (0) relay does not 
operate at this time on aooount ot inau.ttlolent current through 
the winding. As the line tinder selector ll.0'198 upward and at 
the end or the tripping·sona, ground oa the J[ conauta'tor bruh 
and segment, ehort circ~ta the 600 olm"rinding of the (ft) 
rela;y. '!he (TR) relay released, cloees the locking aerie• 
cirouit through the (TR) rela7a in the other groups and epena 
the oirouit through the two trip .nagneta. which release. 

1.33 RILBASDG TD TRIP CIRCUIT When the selector brushes make 
contact with the terminals aaaooiated with the calling line. 
ground on the B'. terminal· eperatea the (0) rela7. The (0) relay 
operated, opens the looking ctrcnd:t of' the (JC) rela7 but the 
(X) relay is veey slow in releasing and holds the (0) relay 
operated through the 1600 oha 'Winding in order to permlt the 
(BA) relay to release 'oefore the (0) relay, otherwise another 
line tinder •7 be started by this call. When the line baa 
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'been found the diatrict f'unctione and Omlneots batte17 to lead 
s. operating the (ct,) rela7. 1'he (00) relq operated. releasea 
the ~ine (L) rela7 Which in turn releases the {i&) rela7 thu 
opening the circuit, releasing the (0) relay. .Another call -.7 
now start within this saae group of.ten lines it the starting 
circuit is ready tor the call. The operation tor a call 
originating in the last ten lines ot a group of twe!l'ty, will 
'be similar to that already described tor the first ten lines 
except that the {Bl-1) 11 (t•l), (0-1), and (!R-1} relaya are 
involved instead ot the (.dA), (0), (TR) am (X) relaye. 

1.34 SDmI.TAI!BOtl§ cu.1,s U there are si.Jl.ultaneoua calls in both 
the tirat an~ last ten lines or a group ot twent7 line, the 
relay• ot both aub-groupa will operate aa already deaoribed, 
starting two line tinder seleotora in difterent sub-groups a~ 
the same time. In this case, the inner windings ot the (0) and 
(0-1) relays are connected together through the make contacts 
ot the (IA.) and (~A-1) relays. !he (0) and (0-1) rela7a will 
therefore operate in parallel when the B ~riish of either or both 
line tinder selectors make contact with the B terminals ot the 
oalling line. 

l.S5 llBSSAGE REGISTER '!he two party mesaage register distric-t wh1oh 
11 associated with this circuit is arranged 'ho teat the 
subscribers line to determiae which eu'baoriber ia calling. When 
this teat has been made and the district advances to ita message 
registering position, the (CO) relay is ei'ther held operated or 
relnHd depending upon which party is calling and batte!7 is 
connected to lead B, thus oJ)erating the (Jm-1) or (llR-2) ••-.gt 
re~iater. 

1.36 !IRllililDG CALLS W!Dm the final selector connects to the tip,.. 
ring ad eleeft terminal• ot an idle line at the final multiple 
batter;y through a reeiate.noe in the f'inal circuit ia connected 
over the S lead to ground through both windings ot 'the (CO) 
rela7 (on indiTidual linea or the last line ot a group ot 
conseoutiw lines) or through the_lOO oha winding ot the (00) 
rela7 (on intermediate lines of a group of oonseoutiTe line•)~ 
\'he (CO) rela,. operated, disoormecta the L. rela7 battery bridge 
frCllll across the tip and ring of the line. When the final 
Hlector returns to normal, the circuit through the winding ~ 
tlle (CO) relaJ' is opened, releasing the relay and restoring the 
circuit to nol"ll&l. 
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2. STARTIIO CIRCUIT 

2. 1 DBVBLOPIBft 

-4-

2 .11 PURPOSB 01 c mcUIT 

. 2 .111 This oirouit le used to control the routing ot calla to 
the re•peetlw line tinder ••lectora and to a-tart an 
idle eeleotor b'UIAting OYer the lin• termin&l.• tor the 
oalling line. · 

2 .12 YORKDIG LIMITS 

2.121· ·-·· 
2.2 OPIRATI<m 

2 .2. PRIICIPl.L J'O'SCTIOl8 !be prinoipal tunoticme of this oircuit 
are: 

2.211 To route tae call. 

2.212 To ata~ a ••leotor bunting tor the calling line. 

2.213 To release the trip relay in the aaaooiated tZS.p circuit,. 
thu pendtting another call to start in 8.'47 other group. 

2.214 .Be.oh regular starbing circuit ia equipped with an 
emergeno7 plug ud jack tor. i...cl.laiAtl7 replacing tb8 
replar circuit with ••rgenc7 circuit at any tt.. 

2 .216 To teat the line tindent. 

2.216 To return to normal. 

2.217 To tree the ata:r+ ~irauit. 

2.22 COIQC!.IIG CIRCUITS Thia cirouit will t\lnati•: 

2.221 With &117 standard trip cirouit. 

2.222 With 8.11¥ standard lt.n. tinder and district circuit• 

2 2' DITAILID DBSCRIP?IO• 

2.Sl ORIGDATIIG CALL When the reoeinr at the oalling atation ia 
remOYed trom the ewitchhook, the (L) and (iA) relays in the 
line and trip circuits operate, operating t.be (S!.l) rela7 from 
ground ewer lead I, terminal 1 and 'brush ot the G group 
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distributor seleotor, break contacts of the (C), (CA) and (SB) 
relays to 'battery throUgh the 18-iH resistanc• in parallel with 
the winding or the (ST•A) relay. The (ST""'.l) rela7 operated, 
(a) op,eratea the (STP-G) agnet, wbioh reaina operated until 
the (ST-A) rel&.J releases, ('b) short-circuits the 500 oha wind­
ing et the (CA)· rela1, prnenting it f'ram operating and atal"t­
ing a line tinder in sub-group "B", while a call ie going· 
through, (c) connects ground to lead I and (d) closes a circuit 
over lead ST opera.ting the (LF} relay thus stal"ting a line 
tinder hunting tor the calling line. 

2.32 STAR'lIBG LID P'IIDER As the line tinder atarta upward a: 
circuit is closed aver lead ? operating the (GA) relay. The 
(GA) relay operated, removes ground froa lead ST, locks to 
ground on the armature of the (ST-A) relay and closes a circuit 
operating the (STP•A) magnet. This circuit is traced from 
ground on the make contact ot the (ST-A) relay, make contact 
of the (GA} rela.7, terminal and 'brush of the (A-3) arc of the 
A selector, to battery through the winding of' the (STP-A) 
magnet. 'lhe (STP-A) magnet remains operated until the release 
of the (ST-A) rela7. Ground is also connected to lead CH 
operating the (CA) or. (CB) relay when all line tinder selectors 
in a group are oft normal. As the line tinder continues up­
ward ground is momentarily connected to lead JC, thus releas­
ing the (TR) relay in the trip circuit but holding the (STA) 
relay operated. When the ground is disoonnected i'rom lead X. 
the (STA). relay releases and (a) opens the locking circuit 
through the (GA) relay, which releases, (b) opens the circuit 
OTer lead X, (o) opens the circuit through the (STP-G) Dllllgnet,_ 
which releases and steps the brushes or the G group distributor 
selector to the next terminals, (d) opens the circuit through 
the (STP-A) nlagnet, which releases and steps the brushes ot the 
A group disttibutor elector to the next terminals, ( e} removes 
the short circuit f'rom the 500 ohm winding of the (CA) relay, 
but the (CA) relay will not operate unless all selectors in the 
group are busy. 

2.33 EJIERGEBCT RBLUSB 01 START CIRCUIT If' either the (STA) or the 
(STB} rela1 remains operated, due to the failure ot the 'rR or 
(TR-1) relay in the trip circuit to release, the (KF) relay 
operates as soon as the interrupter contacts I, III or V close, 
and locks under control of the (STA) or (ST.Ii) relay. It it 
remains locked tro two second•, interrupter contacts II and IV 
olose and connect ground to either the (!R) or (TR-1) rela7 in 
the trip circuit, (depending upon whether the call is through 
the "A• or ".B" su"D-group) releasing the (TR) or (TR-1) relay. 
When ground is remoYed 'b7 the opening of the interrupter contact• 
II or IV, the (STA) or the (STB) relay releaaee, releasing the 
(IF) rela:y and restoring the circuit to normal. 
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2.U START CIRCUIT AI.ARJI The closure or the interrupter contact 
VI, which occurs at the same time contacts II and IV are closed, 
while the (IP) relay is operated,, operates t_he (KA) relay. !he 
(ll) relay operated,, (a) locks under control ot a ke7 at the 
trou~le desk, (b) lights a lamp at the trouble deak, indiTidual 
to the line finder frame, and operates an alarm. '.l.'be operation 
ot the key releases the (KA) rela7, extinguishing the lamp and 
silencing the alal'Jll. !he operation tor a call originating la 
the last 10 lines or a group or. 20 will be similar to that 
alread7 described tor the first 10 lines, except that the (ST-a) 
and {GI$) relays are involTed instead of the (ST-A) and (GA) 

·relays. 

2.35 ALL S!LECTI91S IB OIE SU.8-GROUP BUSY If all the selectors in 
sub-group A, for example, are busy, the (CA) rela7 operates in 
a circuit from gr~nd over lead CB 600 oha winding ~ the (C.l) 
relay, to battery through the 600 ohm. reaist&l'lOO c. !he (IAtJ 
relay operated, transfers the circuit OY•r lead 1 tr• the wind­
ing of the (STA) relay, to battery through the winding ot the 
(SA) rela7 and the break contact of the (SB) rela7. When a 
call is now received,, the (SA) rela7 operates, in turn operat­
ing the (ST~) relay. This circuit ia traced from 'ba.tte1"7 
through the winding of the (STB) relay, alee contact or the (SA) 
relay, 600 ohm. resistance a, to ground on the arma1nar~t ot the 
(c.6) relay. The (ST.B) relay operated, operates the (LI') ~l&J' 
in the district thus starting a selector in the ·~· su--group 
hunting for the calling line and closes a locking circuit 
through the 1000 ohll winding and make contact of the (CA) rela7. 
Thie is to prevent the release or the (CA) relay should a 
selector becom.e av~ilable in the "A" sub-group while a call ia 
going through the •Bn sub-group. I£ all selectors in sub­
group ns• are \lusy, the operation is similar except that the 
(CB), (SB) and (ST-A) relays now operate. The (ST-A) rela7 
operated,, starts a selector in the "A" sub-group hunting, ~· 
explained before. 

2.36 ALL SBL!CTORS DJ BOTH SU~-GROUPS ~USY It all selectors in Doth 
sub-groups are busy, both the (CA) and (CB) relays are operated. 
Should a call 'be received in either sub-group under these 
conditions, the oorresponding (SA) or (SB) rel&)' operates, 'but 
neither the (STB) nor (STA) relay operatea, as the circuits to 
ground on the armature or the (CA) and (C~) relays are open. 
When a call is received in the "A• or •il• eu~-group while all 
aeleotora are busy, the special message register in the start­
ing circuit operates through the make contact of the (SA) rela7 
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to grO\m.d oa the an.ture ot the (CB) relq, Uthe call is in 
sul»-group •1.•, or through the •b oontaot ot the (SB) relay 'to 
gr~ on the armature ot the (CA) relay, it 'the call ia in 
11U'b-group •B•. '!'be measage register th1u 1acU.catea the n•-.r 
ot calla whioh were originated while all the line finder 
aeteotora were busy. · 

2.S7 DSTIIG LID PIIDER SELICTOR Thia circuit, whioh is shown 
aaaeoiated with th• starting circuit, enables the testing ot any 
particular line find.er selector at 07 time. i'he test line uaecl 
with the teat box circuit tor ~ing the teat ii the first or 
bottom line ot the bottoa llUdc in both the •1..• and •J• su'b­
groupa, the tirat line terai.DaJ. in both sub-groups being 
connected together. When the 184 plug (shown on the line tind-r 
cirouit) ia inserted in the te.-t jack or the line tinder uder 
teat, the (ST) and (ST-1) lead• are connected together and the 
circuit that supplied batte17 to the ST lead ia transferred to 
lead Z. When the plug of the teat box cord is inserted in the 
test ,jack, the (A) rela7 operates f'rom. ground on the sleeve ot 
the teat box cord. The (A) rela7 operated opens the circuit 
OTer lead (TR) and opera'tea the (B) relay. The (B) rel&J' is 
al• in operating to prevent a call which has just r,sached the 
(STA) or (ST~) relay f'rom. being interrupted. The (I) rela7 oper­
ated, (a) locks to batteey on its make contact (b) operates the 
(0) and (C-1) relays and {c} closes the ring. side of' the loop 
through the teat bo%, which operates the (L) relay associated 
with the test line. The (C) rela7 operated (a) tranatera the 
ciroui't tor operating the (STA) relay from. the G distributor 
aeleotor beak, (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 lQCk on a call within the 
last 10 lines in the group. !be {CI) relay operated (a) closes 
a circuit OYer the TR lead f'rom. lJa.ttery on the armature of' the 
(STP-G) magnet, {b) connects the I lead or sub-group •A• with 
the K lead ot sub-group "B8 • thus connecting the K corautator 
aegmenta of' all the selectors of both aub-groupa together, (o) 
connects the Y lead of sub-group "A" with the Y lead ot sub­
group "a• so that the (GA) relay will lie operated by a selector 
in either sub-group. When the (L) relay in the test line oper­
ates, the trip circuit functions and connects ground through 

~- the (TR) rela7 in trip circuit, over lead TR, make con-tact of' 
the(CI) rela7, break contact of the (STA) and (STB) rela7a to 
l>atteey on the contact ot the ( STP-G) magnet, operating the 
(TR) rela7. When the ('.rR) relay in the trip circuit operates, 
it locks over lead 1, .make contact ot the (C) rela7, 'break 
contacts of the (CA) and .(SB) rela7a to 'battery through the 
winding ot the (STA) relay in parallel with the 18-IH reai1tance, 
operating the (STA) relay. The (STA) relay operated, operates 
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the (S!P-G) magnet which remains operated until the (STA) rela7 
release~, {b) short-circuits the 500 ohm winding of the (CA) 
relay (c) connects ground to lead I, (d) operates the (D) rela7 
and (e) closes a circuit from ground through the break contact 
ot the (GA) rela7, J!IA)ce contact of the (C) relay over lead Z 
to battery through the {IJ') relay in the di strict thus causing 
the line finder to start hunting tor the calling line. The 
(D) relay operated, locks to ground on the armature or the (A) 
relay. When the (STA) rela7 releases, the (E) relay operates 
from ground on the lert inner armature ot the (STA) relay, ..ice 
contact of the (D) relay, to battery through the break contact 
and winding of the (E) relay. 'rhe (E) relay operated, (a) locks 
to ground on the armature of the (A) relay, (b) releases the 
(C) and (Cl) relays, thereby restoring the starting circuit to 
normal, (c) closes the circuit from battery on the armature or 
the {STP•G) •gnet, which was opened by the operation of the 
(A) relay and later closed by the operation of the (Cl) relay, 
through to the (fR) l~. When the plug or the test box cord 
is removed from. the teat jack, the (A) relay is released, releas­
ing the (B) .. (D) and (1) relays, there'by restoring the teat 
circuit to normal. 

I. DISTRICT SELECTOR AID LIIE FINDER CIRCUIT 

3.1 DSYELOPMEXT 

3 .11 PURPOSE OF CIRCUIT 

3.111 This circuit is arranged to fipd the calling subscriber's 
line and connect it with the v•rioua switching apparatus 
necessary to complete a call. 

3 .12 ll'ORKIBG LD!IfS 

3.121 'lhis circuit has a ma:icimulll. external circuit loop ot 
6010 ohms. It is also used with subscriber'• l~ps ot 
900 ohms resistance m&Xi!llUDJ. and minimum. leak of 10,000 
ohms. 

3.2 OPERATIO• 

3.21 PRINCIPAL FUNCTIONS The principal tunotions of this circuit 
are: 

3.211 To find the proper line and start the sender selector 
hunting for en idle sender. 
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s.212 To e.ta~liab talking conneotiona. 

3.213 To supply talking battery to the calling station. 

3.214 To test the line to determine which party is calling. 

3.215 To connect battery tor the operation ot the D18asage 
r'egiater in the line circuit on a charged call. 

3.216 To connect a busy tone to the calling station, if 
required. 

3.22 CQlllCTIJG CIRCUITS 

3.221 Thia diatrict selector circuit will function with any 
etandard start, aubscribera sender, or incoming circuit. 

S.S DITAILEP DESCRIPTIQI 

So301 IJIXIAJ, OPIRAfIQI When the receiver at the calling station ie 
removed troa the .. itchhook, the (L) and (.BA) relays operate 
and connect l:aa.ttery to the H terminal ot the line at the line 
finder multiple bank, When ground ie connected to the ST iead, 
the (II') relay operates and (a) looka through its windings in 
aeries to groand on the make contact ot the (B) relay, (b) 
oloaes a oi~uit over lead T operating the (GA) relay in the 
starting circuit, (o) operates the UP magnet from. ground on an 
••• cmmutator brush and segment, causing the line finder 
selector to travel upward and hunt fro terminals ot the calling 
line, to which battery is connected, (d} closes a oircuit from 
the same ground on the "B" commutator brush, operating the (CI) 
relay. 

3.502 lillPIIG A §EJDIR As the line find•• selector starts upward, 
hunting tor the calling line, a circuit is closed through the 
K conmutator, slightly af'ter the brushes ot the seleator move 
ott .. normal. Ground on the M commutator brush and'. segment, oper­
ates the line finder (E) relay. The (E) relay operated, (a) 
operates the (MB) relay, (l») closes a circuit, operating the 
(D) relay, (o) opens the operating circuit of the (CI) relay, 
thua permitting the relay to release if the test brush ot the · 
sender selector is making contact with the test terminal ot an 
idle sender. If' the test brush of the sender selector is mak" 
ing contact with the ~est terminal of the busy sender, the 
(CI) rela7 locks through its outer rinding, lower contacts ot 
cam s, to ground on the test brush of the sender selector. 
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With the (CI) relay held operated. the Qperation ot the line 
. tinder. (~) relay also closes a circuit operating the (F) relay 
to the line finder circuit and the district selector (STP) 
magnet. This circuit is traced from 'battery through the 1,000 
ohm.winding ot the (P) relay and through the windings and 
break contact or the (STP) magnet, make contacts of the (CI) 
and (E) relays to ground on cam. H, thereby stepping the sender 
selector brushes one step on its back stroke. It the next 
eender circuit is idle the (CI) relay releases, in turn stop­
ping the selector but it the next terminal is buey, the (CI) 
relay remains operated and the sender selector continues to 
step until an idle sender is found. When the (CI) relay releases, 
the ·test terminal or the selected sender is immediately JllMle 
busy to all hunting sender selectors by ground connected to the 
test brush from cam. H, through the make contact of the (E) 
relay and the break contact of the (CI) relay. This busy 
ground is connected until the switch advances from position 
1-1/4. The operation or the (F) relay opens the tip and ring 
leads between the line finder conmutator and the district 
circuit and prevents the district (L) relay from operating and 
advancing the district switch from. normal, should the line 
finder selector connect to the terminals ot the calling line 
before the sender selector finds an idle sender. 

3.303 VAJIIG DISTRICT BUSY" - THE (JW) REI.q OPERATED (a) locks to 
ground on lead X so that t~e (Md) relay will not release ahould 
the selector return to normal while another oall is going 
through, (~) closes a circuit to battery through the 800 ohm 
winding ot the (F) relay which operates, if it was not previously 
operated, (c) connects ground on its armature to the series 
circuit through the (llB) relays or the other selectors in the 
same group, thus permitting the operation, over lead CH ot 
the (CA) or (C~) relays in the starting circuit, when all line 
finder selectors in the group are orr~normal (d) opens the 
circuit over lead Y, to prevent the (GA) relay from reoperating 
(e) transfers the .ST lead to the next line tinder, which, if 
'busy, transters the call over the ST lead in the aame manner 
until an idle line tinder is found. 

S.304 BEI·JA§IIG THE TRIP AID START CIRCUITS As the line finder 
selector continues upward, at the end of the tripping zone, 
the K brush makes contact with the K commutator, thus connect­
ing ground to the K lead which short-circuits the 600 ohm rind• 
ing of the TR relay in the trip circuit. When the K brush 
breaks contact with the K commutator the (STA) relay releases. 
The trip and start circuits are thus released and the circuit 
over the X lead is opened. but the (MB) re:J,ay will not re" 
lease as it is held operated through its operating winding. 
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3 .306 PDDIIG QAI.I.IIG I.DI When the selector -rushes make contact 
with the terminals associated with the calling line, the (B) 
relay operates f'rom. battery in the trip circuit, over lead H, to 
the B multiple terminal and brush ot the B commutator brush and 
segment, outer contacts of cam W, rinding of' the {ll) relay to 
ground on the break contact and armature ot the (DS) relay. 
With the (B) relay operated, a 50 ohm non-:lncluotive shunt ia 
connected to ita winding, to ground on its armature tor the 
purpose or increasing the current through the 500 ohm winding 
of' the (0) relay in the trip oirouit, thus apeeding its oper­
ation. Tb.is is necessary ·on .account of the very short time 
period during which the B brush makes contact with the H terminal 
'before the circuit over the H lead is opened by the overthrow 
of' the selector. The (B) relay operated, opens the circuit 
which holds the (LP) relay operated, but (Lr) relay does not 
releaee immediately on account ot a circuit being cloeed from 
ground on the C conmutator brush and segment, to battery through 
both windings or the (LF) relay in aeries. The (LP) relay ie 
thus held operated until the brushes are centered on the 
terminals or the calling line. When the circuit through the 
C conmutator segment ie opened, the (LF) relay releases and 
(a) opens the circuit through the UP magnet, which stops the 
selector brushes on the terminals or the calling line, (b) 
open• the circuit through the 800 ohm rinding ot the (F) rel&7 
BO that when the circuit through its 1,000 ohm winding is 
opened, by the release ot the (CI) relay, when the district 
sender selector seizes an idle sender, the (F) relay releases, 
(c) closes a circuit operating the (SL) relay. This circuit is 
traced trom ground on the K commutator break contact or the 
(LF) relay, make contact of' the (E) relay, winding of the (SL) 
relay, cam T, make contact or the (D) relay, to battery on 
the break contact of the (DS) relay. 

s.306 !JIB APJUSTMEUT OF THE •c• COJA1UTATQR BRUSH Th• adjustment of 
the "c" 0011111.utator 'brush, with relation to the tripped •11° 
multiple brush is euoh, that it does not break contact with the 
•c• conmutator eegment, until &lightly after the holding circuit 
through both windings of the (LJ') relay is opened by the oper­
ation of the (ll) relay when the H brush makes oonta.:st with the 
H terminals to _which battery is connected. The UP tagnet, 
therefore remains operated and the selector continues to travel 
upward until the brushes are carried slightly above the center 
ot the line terminals, allowing the locking pawl to enter the 
notch on the rack attached to the brush support rod. At thia 
time, the holding circuit through both windings of the (LF) relay 
.is opened at the "c" commutator, releasing the relay. The (LF) 
relay released, releases the UP magnet. The selector then drops 
into place, thus centering the brushes on the line terminals •. 
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3.30'1 ADVAHCIBG SWITCH TO POSITION 2 The (SL) relay operated, closes 
a circU!'t 'ihich operates the (L) and (CH) r"lays. This circuit 
is traced from ground on the N commutator orush and segment, 
through the break contact of the (F) relay, make contact of the 
(SL) relay, cam 0, to battery through both windings of' the (CH) 
relay. This same ground is then connected through cam O, cam R 
to battery through the .800 ohm winding ot the diatriot (L) 
relay. 'lhe (CH) relay operated, closes • oirouit from ground 
on cam. I, break contact ot the (CS) rela~ make contact of the 
(CH) relay to battery through the selector time alarm circuit 
(not shown) which performs no uaetul tunotion at this time. '!he 
(L) relay operated, closes a circuit advancing the district 
switch to position 2. Thia circuit is traced from battel'J' 
through the R magnet, cam B, make contact of th~ (L) relay, to 
ground through cam M. As the switch advances trom. position 1, 
the circuits through the (L) an4 (CH) relays are opened, releas­
ing the relays and disconnecting the selector time alarm 
circuit. 'In position 1-1/2 to 2, the associated. sender is held 
0us7 by ground through cams I and C. 

3.308 COMPLITIIG FU?lDAMEITA.L CIRCUIT With the switch in position 2• 
the tip &lid ring leads are closed from the calling line to the 
tip and ring leada ot the associated sender circuit. thus 
permitting the dialing tone to be transmitted back over the 
dialing circuit trom the associated sender, aa an indication 
that the apparatus is read7 to received the call by the operatim. 
of the station dial. '1'he tip side ot the dialing circuit is 
closed from the tip of the line , through the break contact ot 
the (F) relay, cam P, to the tip brush of the sender selector. 
The ring aide ot the dialing circuit is closed from the ring 
lead, of the line through the break contact of' the (F) relay, 
caa Q, make contact of the (CI-1) relay to the R brush or the 
sender selector. In position 2, the (CI) relay operates 
thro~ its outer rinding to ground on cam s, and remaina oper­
ated until the switch advances f'roa position 10. The (CI) 
r.alay operated, (a) oonneots ground through the inner contacts 
ot cam S, to the teat brush or the sender selector, thus making 
the associated sender teat busy after the switch advances to 
position 2, (b) closes the tip aide ot the fundamental circuit 
through to the sender, and (c) operates the (CI-1) relay. The 
(CI-1) relay operated closes the litnder oontr~l SC lead through 

oam v, oam. U, to battery through the outer rinding or the (D) 
rela7. Attar the sender .f.'unctiona, the ·fundamental circuit ia 
established for the operation of the district (L) relay and the 
stepping relay in the sender. This circuit is traced f'rom ground 
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in the sender circuit, through the FT brush, make contact ot 
the (C·IJ rela7, cam L, to batteey through the 1200 ohm rinding 
of the (L) relay, which operates. The (L) relay opera:ted, 
looks through its 1200 ohm. winding and make contact through ca.a 
L, to the same ground aver the PT ·lead, and adT&ncee the BWitch 
to position 3 i'rom. ground on oam M. The 600 ohm rinding of the 
(CB) relay ia also connected through cam U, in parallel with 
the winding ot the (D) relay. Should the (CH) rela7 operate 
at this time due to a high resistance ground· in the sender 
circuit, no uaei"ul tunction will be performed. 

3.309 DISTRICT §RUSH SELECTION With the switch in position 3, the 
1J'.P magnet is operated tor brush selection over a circuit traced 
froa batteey through the winding of the magnet, cam c, make 
oonta~t of the (L) relay, to gr .itmd through cam M. As the 
selector movea upward in position 3, carrying the commutator 
brushes over the comnutator segments, the A aegment and brush 
intermittently connect ground to the tip .aide of the fundamental 
circuit through cams B'. and L, holding the (L) relay operated, 
but successively short-circuiting the stepping relay in the 
associated. sender circuit, thus releasing and permitting its 
reoperation 'until the proper brush has been selected. When 
aui'tioient impulaea have been sent back to satisfy the sender, 
the tundamental circuit is opened, releasing the (L) relay. 
The (L) rela7 released, opens the circuit through the UP magnet, 
thereby stopping the upward JllD'YeDLent or the selector and 
ad'Y&!loee the switch to position 4. When two digit sendera are 
used with this circuit, the advance ot the sender replaces the 
high resistance on the SC lead with a 600 ohm. ground, thus 
insuring the operation or the (CH) relay. In position 4, the 
trip magnet (Tll) is operated tram ground through cg S, and 
the (L) relay is operated and locked to ground on the tund­
amental circuit preTiouely described., advancing the switch to 
position 5. 

~.:uo DISTRICT GROUP SELECTIOI With the switch in position 5, the 
UP •gnet is reoperated and the trip magnet being operate!1, 
causes the previously selected eet of brushes to trip when the 
selector starts upward. As the selector moves upward tor 
group selection, carrying the bnishes over the commutator 
segments, the B segment and 'brush intermittently connects 
ground to the tip aide or the fundamental ciI"cuit through cam 
L holding the district (L) relay operated, but successivel7 
short-circuiting the stepping relay in the associated sender 
oirouit, thus releasing and permitting its operation until the 
proper· group has been selected. When sui'f'icient impulses haTe 
been sent baok to satisfy the sender, the f"Undamental circuit 
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is opened, releasing the (L) relay which in turn opens the 
circuit through the uP magnet and advances the nitch to position 
6. Wbq three digit senders are used with this circuit, the 
advance ot the sender replaces the high resistance ground on 
the SC lead with a 500 ohm ground, t?ius insuring the operation 
ot the (CH) relay. In position 5 to 6 l/4 a circuit is closed 
trom. 'battery through the (B) 'brush and 1 terminal or the line 
test selector, winding ot the (Pr) selector, bl"U8h and l 
terminal or the (S) arc cam. H to ground eneegizing the (Pl') 
selector magnet. When the awitcb" advances from position 6 l/4, 
the energizing circuit is opened, releasing the (PT) selector 
which steps its brushes one terminal on its back stroke. 'l'he 
line test selector remains in position 2 until the sequence 
nitch is advances to position 9 3/4. With the switch in 
position 6, a circuit is closed from ground on the line finder 
I ccmmutator, brush and segment, through the break contact ot 
the (1) relay, make contact of the (SL) relay, inner contacts 
or cam 0, cam R, to battery through the 800 ohm winding of 
the (L) relay, operating the relay. The (L) relay operated, 
advances the switch to position 7. 

3 .311 TRUNK HU!lTING WITH TRUIK IDLE Should the first trunk in the • 
group in which the selector ie hunting be idle, the (L) relay 
releases as the awitch leaves position 6 1/4. When the switch 
enters psotion 6 l/2, and 7 3/4 inclusive, ground is COllJ'lected 
to the aleeve of the selected trunk through cam II, break 
contact of the' (L) relay, cam B~ ~· a busy nrmdition until the 
switch advances to position 7 3/4. 

3.312 TRUNK HUITDJG WITH TRUllK BUSY Should the first trunk in the 
group in which the seleotor is hunting De busy, the (L) relay 
is held operated in a circuit from battel'J through its inner 
winding and make contact, cam E to ground on the sleeTe terminal 
of the busy trunk. With the switch in position 1, the UP 
magne-t is reopera.ted f'rom ground, on cam M under control or 
the (L) relay and the selector travels upward until an idle 
trunk is t'ound. When the idle trunk ia found, the looking 
circuit through the inner winding or the (L) relay is opened 
but the relay does not release immediately, due to a circuit 
being closed trom battel'J through its outer winding, cam R to 
ground through the C commutator brush and segment. When the 
brushes are centered on the trunk terminals, the circuit through 
the C commutator segment is e~ned and the (L) relay releaaes 
and opens the circuit through the UP magn~t, which stopa the 
selector brushes on the terminals of the selected trunk. The 
(L) relay released, also adTances the awitoh to psotion 8. 
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s.313 •c" COllMtJTA1'0R The adjustment ot the "c" commutator 'brush, 
with relation to the tripped sleeve DlUltiple brush, is such, 
that it does not break contact Yi.th the C commutator, until 
slightly after the holding circuit through the inner winding ot 
the (L) relay is opened, by the sleeve brush leaving the busy 
terminal and making contact with the sleeve terminal of the 
idle trunk. The UP magnet, therefore, remains operated and the 
selector continues to travel upward until the brushea are 
carried slightly aboYe the center of the trunk terminals, 
allowing the locking pawl to enter the notch on the rack 
attached to the brush support rod. At this time, the holding 
circuit through the outer winding or the (L) relays is opened 
at the •c• commutator releasing the (~) relay which in turn 
releases the uP magnet. The selector then drops into place, 
thus centering the bmlahes on the trunk terminal. During trunk 
hunting in position 7 only, the cown.utator teed ground is 
supplied t•roa grolmd on cam. JI under control or the (L) relay. 
This is to prevent the reoperation or the (L) relay by the 
closing of a circuit between the O commutator brush and segment 
on the overthrow of the selector or as it drops into place. 

3,314 SELECTION BEYOND A• the switch advances to position 7 3/4, 
ground throu.gh cam. E is cormeoted to the sleeve or the selected 
trunk as a busy condition. With the switch in psotion 8, a 
circuit ie closed from grolmd on the armature and make contact 
ot the (C!I) relay, through cam o, cam R to battery through the 
outer winding ot the (L) relay• which operates advancing the 
awitch to position 9. In position 9, the tip and ring sides 
ot the outgoing i'undam.ental circuit are closed through the tip 
and· ring term.in~ls of the selected trunk tor selection beyond, 
through the FT and FR brushes of the sender selector, and ca.ms 
I' and G reapecti"Yely. .At'ter selection beyond has been 
completed, ground in the sender is remaved trom the SC lead, 
releasing the (CH) relay, in turn releasing the (L) relay. The 
(L) relay released, advances the switch to position 10. As 
the switch leaves position 9 1/2, the diali~ circuit is 
opened at cama P and Q and, in position 9 3/4, the tip and ring 
leads from the line finder are closed through cams P and Q 
respectively, to the (Pr) selector switch. 

---------~--------------------'--'--------------~--------~ 
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3 .S16 FIRST TEST OF CALLIWG LID As the distriot nitah enters 
position 9 3/4. to 10 i/2, ·th~ {Pl') agnet, operates in a oiroult 
through the s brush and 2 terminal, to ground on oaa B. The 
(PT) •gn•t operated, atepe the brush aesembl7 to terminal 3. 
With the line teat switch on terminals 3, 4, 6 and 6, 48 volt 
ba.tte!'J' ia connected to the tip side or the aubsoriber~a line, 
through terminal 3 and (T) brush ot the selector and cam. P. The 
charge in the station condenser is thus neutralised so that it 
will not interfere with the proper functioning of the (T) relay 
as the line ia teated, when the line test switch enters a teat 
position. A cirouit is abo closed from. ba.tteey through one 
winding ot the repeating coil, winding of the (DC) relay, R-:S 
brush and terminal 3 or the teat awi tch, to ground through the 
non-inductift winding ot the (RC) relay, operating the {DC) 
relay. The operation or the (DC) relay closes a holding circuit 
tor the (D) relay. With the line teat switch on terminal 3, 
a circuit ia also oloaed troa battery through its (.B) brush and 
3 terminal, to ground through the inner winding of the (R'l') 
relay which operates. 

3.316 ROUTm TEST Th• (R'l') relay operated, (a) closes a oirouit 
trom ground on the (C) brush and 3 terminal of the line teat 
switch, make contact and 3400 ohm winding or the (RT) relay, to 
battery through the winding or the (T) relay which operates and 
{b) connects ground on its an'll&ture to the selector time alarm 
circuit. The f'unotion ot the (RT) relay is to make a routine 
test or the (T) relay on each call before it is connected to 
the line in connection with making two party tests. It the 
(T) relay operates satisfactorily in aeries with the 3400 ohm. 
winding or the (RT) relay, it does so on leaa current than it 
would receiTe under the worst line circuit conditions. thus 
assuring its operation \Dlder the worst circuit oondition. It 
the (T) relay does not operate in series with the 3400 ohm. 
winding or the (RT) relay, the (P'l) selector remains on 
terminal 3, causing the selector time alarm circuit to f\Dlction. 
When the (T) rela7 operates on a routine test, a olitouit ia 
closed from ground on its arnature, make contact of the (RT) 
relay, to battery through the inner winding or the {I) relay, 
which operates. The (I) relay operated, closes a circuit trom. 
ground on its armature, terminal 3 and s brush or the party line 
test switch to battery through the winding and break contact 
ot the (Pl') :magnet, operating the selector which atepa the 
brushea to terminal 4:. With the line test switch on terminal 

..-----.., 4, the operating circuit tor the (T) relay is opened, at the 0 
brush, releasing t~e (T) relay. '!'he (T) relay released, opena 
the ciroui~ through the (I) relay which releases. The (I) 
rela7 released, steps the selector to terminal 5 in a circuit 
traced from ground on the armature and break contact ot the 
(I) relay, terminal 4 and {S) brush or the selector to battery 
through the winding of the (P'l') magnet. With the line test 
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awitoh on terminal 6, a circuit is closed from 1'atte17 through 
the winding ot the (f'?) magnet, (S) brush and terminal 5 to 
ground through the make contact of the 149·.A. interrupter, oper­
a.ting the PT magnet:. When the ccntacta ot the interrupter 
break, the energising circuit of the selector magnet is opened, 
releasing the magnet, which atepa the brushes to terminal 6. 
The 200-S selector oontinues to Qperate under control ot the 
149-.A. interrupter, ·adft.noing the line teat switch to position 
8. Ground on terminal 8 ot the Saro steps the selector.to 
terminal 9. 

3 .317 TESTIIG SUB-S'lATIOI At terminal 1 ot the line teat switch the· 
su'bscriberle line is teated to determine which party on the line 
has originated the call, in order that the call may be registered 
correctly. It the call. originates at the station ·'Whose ringer 
is connected to ground through a condenser, the (T) relay does 
nat. operate. If, however, the call originates at the station 
with the grounded ringer, the (T) relay operates in turn oper­
ating the (RC) relay. The {T) relay operates in a circuit from 
ground through the sub-station ringer, over the tip aide or the 
line. through the cam P, (!) brush and terminal 1 ot the line 
test selector, to battery through the winding oi' the '(T) relay. 
l'he operation or the (T) relay closes a circuit frOl!l ground on 
its armature, break contact or the (RT) relay make contact ot 
the (CI-1) relay to battery through the inner winding or the 
(RC) rela7 which operates. The (RC) relay operated, tranatere 
the circuit to the mesaa~e re«ister as explained hereinafter. 

3.318 TALKIIG SELECTIOX With the switch in position 10, the sender 
circuit functions and connects ground to the FT lead, causing 
the (L) relay to operat~ and lock through its inner winding 
aver the tip ot the :l'Undamental circuit previously described. 
The (L) relay operated, advances the switoh i'oe talking 
eelection. 1?hia circuit is traced i'rom batte?'J' through the R 
DULgnet, oaa i, make contact or the (L) relay, to ground through 
tel"Dlinal 9 and (C) 'brush ot the line test selector. As the 
switch ad.Tanoea, ground ia intermittently connected to the tip 
side ot the fundamental circuit through cam E, holding the 
(L) relay operated, but auocesaively short-circuiting and 
permitting the reoperation ot the stepping relay in the sender 
circuit. When autt'icient impulHs have been sent back to 
aatisf7 the •-der, the tundamental circuit is opened, releas­
ing the (L) relay. The {L) relay released, opens the circuit 

-..... through the R taagnet, stopping the switch in position 11, 12 
and 13, depending upon the class or call. With the line test 
switch.on terminal 9, the (T) relay releases, and 48 volts 
battery is disconnected frOl!l_the tip side ot the line. With 

-- ----~~-~-~ ·-----·--
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the line teat ewitch on terminal 9 and the district aequenoe 
ewitoh in poaition 10, a circuit is closed energizing the 200-S 
aeleotor. Thia circuit ia f'rom ground cam. B, terminal 9 and 
(S) 'brush, ot the switch 'Winding ot the (PT) agnet, to battery 
through terminal 9 and (S) bruah of the selector. Ae the 
district switch advances from position 10 1/2 • the operating 
oircuit ot the (PT) magnet is opened at cam H, releasing the 
magnet which atepa ita brwshea to terminal 10. With the teat 
awitoh on terminal 9, the holding circuit of the (DC) relay is 
transferred trom the non-inductive winding ot the (RC) relay 
and closed metallic over the aub-atation loop. !hia circuit ia 
traoed. trom b&tteey through one winding or the repeating coil, 
winding of' the (DC) relay, (R) brush and terminal 9 ot the 
line teat switch, cam Q, break contact or the (P) relay, 
terminal and brush or the line finder. through the station 
loop, back through the ter:minal and brush of' the aelector, 
break contact ot the (F) relay, lower contacts of' cam. P, (T) 
brush and terminal 9 or the test switch to ground through the 
other winding of' the repeating coil. 

S.319 DISCB'.ARGIIG Df!i SEHDER With the (DC) relay operated, a lock­
ing circuit ia closed tor the (D} relay atter the mtoh 
advanoea troa poaiton 9. Thia circuit is traced trOll. battery 
through the inner winding of the (D) relay, make contact of the 
(DC) relay, make contact of' the (D) relay to ground through 
ea.a I. The (D) relay (178-AK) is made slow in releasing so 
that the connection will' not be lost it the switchhook a't the 
oalled station is momentarily depressed. As the switch lea'fts 
position 10, the holding circuit ot the (CI) relay ia 
transferred from ground on cam S to ground on cam i, under the 
control of the (L) relay. This "Circuit ia traced from battery 
through the outer winding ot the (CI) relay, inner conta.ota ot 
oam. tJ, make contact of the (CI-1) relay, cam V, make contact 
ot the (L) relay to ground through cam E. 'l'he release or the 
(L) relay opens the holding circuit through the (CI) relay, 
diaoonnecting the sender from the district circuit. 

S .320 CALLED PARTY AJISWERS Wben the receiver at the called station 
11 remoTed tram. the mtohhook, with the pitch in poeition 11 
or 12, reversed battery and ground from the incoming circuit 
opera.tea the (CS) relay. The (CS) relay operated, oloaea a 
circuit from ground on cam I, through cam 1', to battery through 
the winding of the (I) relay, #3 contact of the 149-A inter­
rupter. When the interrupter contact closes, the (I) relay 
operates and locks on the same ground through its make contact. 
When the #4 contact ot the interrupter close a, the operation 
of the (I) relay closes a circuit from ground on the interrupter 
contact to battery through both windings of the (CH) relay, 
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operating.the relay. '?he (CH) nlay operated, locks through its 
windings cam o, to ground on its make contact and armature and closes 

· a oircuit trom. ~attery on its make contact to hold the. (SL) relay 
operated. The 149-J interrupter is so connected in the circuit 
that the operation of the (CH) relay is delayed tor at least 
two seconds a.i'ter (CS) relay operates. This delay is to · 
prevent the falae operation or the (CH) relay should the (CS) 
relay operate momentarily be.fore the called party answers, due 
to any line disturbances. 

3.321 OPERATOR AISWERS The switch adTances to position 13, as 
described above and when the operator inserts the plug or an 
a.runrering cord in the answering jack o.f the trunk, the (CS) 
relay operates on reverse battery and ground. OTer the trunk. 
The (CS) relay operated, closes a circuit trOl'll. ground on cam I, 
through cam R, to battery through the outer winding of the (L) 
relay, which operates and advances the swi'hch to position 14. 
With the switch in position _14, the repeating coil and battery 
&re disconnected and the T and R leada are connected directly 
to the T and R brushes of the selector through cams P and Q 
respectively. As the switch enters position 13 1/2, the (L) 
relay looks in a circuit f'rom ground over lead S ot the 
aelec-ted trunk, and in position 14, the looking circuit through 
the inner -,rinding ot the (D) relay is transferred troa the 
con1iacts o£ the (DO) relay to the contacts o£ cam. J. In position 
14, a checking tone circuit is closed over the sleeTe of the 
operator;s trunk, cam E, make contact of the (L) relay, cam V, 
2 mf' condenser, cam X, the S brush and terminal at the line 
tinder bank, to ground through the 'Winding or the (CO) relay 
tor num.ber checking. · 

3.322 DISCOWBECTION - REGULAR CALL When the receiver at the calling 
atation is replaced on the mtchhook, the (DO) relay releases, 
in turn releasing the (D) relay. The (D) relay released, closea 
a circuit through the R magnet, advancing the switch to position 
16. Test switch goes into position 11 as sequence mtch passes 
position 13 1/2. As the awiiJch enters position 14 3/4 ground is 
connected through eam H, terminal 11 and s brush of the line 
test switch to battery through the winding ot the (PT) magnet 
and terminal 11 and (B) 'brush of the test switch, energizing 
the magnet. When the switch leaves position 15 i/41 the 
energizing oircuit tor the (PT) magnet is opened at the cam H, 
releasing the magnet and advancing the line test switch in 
terminal 12. The 149-J interrupter steps the switch to terminal 
16. 

'. 
\ 

TCI Library  www.telephonecollectors.info 



,, 3 .323 SIQOBp BST or CAJ,t.JJQ Lm A.e the line test switch p&8888 

cmn· termiula 12 and lS with the district lritch in poaition 
16, battery ia connected through the (!) brush and caa P to 
the tip aide ot the line to diaoharge the aub-station ccmdenaer. 
On terminals 14, 16 and 16 ot the line teat •itch, a aecond 
teat 11 -.de on the line. During thia teat, the tip and ring 
ot the line are ahort-oirouited through the ate contact ot 
the (CH) rela7 in order to teat tor a toreign ground on either 
aide et the line. With the diatr.iot ni.tch in poaition 16, 
the (I) rela7 operates in a circuit trom battery through its 
inner winding, to ground on terminal 12 ·and (c) bruab ot the 
line test mtch, and remains operated until the line teat 
nitch adT&Doea troa poaition 15. It the (T) relay operates 
in position1 14 to 16 ot the test mtch, the (I) relay ia 
held operated and #ih• line teat switch ateps to terminal 16. 
'!'he holding circuit ia traced trom growid on the armature ot 
the (!) relay, baok contact ot the (RT) rela7, ocmtaota ~ 
(CI•l) relay to 'battery through the inner winding of the (I) 
relay. With the (I) relay operated_, the teat switch is held on 
this terminal and a cirouit ia closed, operating the ael.eotor 
time alarm circuit. When the alarm is innatigated, the aequence 
ni:tch must be ad'T&Dced to position 17, mnually, to prevent 
a talae charge to the calling atation. It.. however.. the line 
ia tree tram ground when the second test is •de, the (T) 
relay does not operate~--~ the (I) relay releases and cloaes 
a circuit troa ground through its break: contact, terminal 16 
and (S) brush ot the test nitoh, to battery through the 
winding and break contact ot the (P!) -.gnet, stepping the 
brushes to terminal 17. The selector then stepJ to position 
20 under control or the 149-J interrupter in order to allow 
autticient time tor the operation or the :raeaaage register in 
the associated line oirouit. As the line test switch paeaea 
over terminal 19, a 11easage register circuit is closed from 
'battery through the make contact and armature or the (CH) relay. 
operating the proper Jll8saage re~ister in the associated line 
nitch oireu4+. 

~.324 SSAGE REGISTERING As explained under first test ot calling 
line, the RC) relay operat•s and leeks on the tirst line test 
~en the call originates at the station with the grounded 
ringer, but does not operate on line teats when the oall 
originates at the station whose ringer ia connected in series 
with a condenser. '!'he operation or non-operation ot the (RC) 
relay determines which station register shall register the call. 
If' a call originates at the station whose ringer ia connected 
to ground in series with a condenser, the (llR-1) message 
register in the line circuit operates. The registering circuit 
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is traced from Dattery on the make contact of the {CH) relay 
throtigh cam T brea.k contact or the (I) relay break contact of 
the {RC) relay, through the 18-AN resistances in multiple o-rer 
lead H break contact ot the (L) relay make contact of the 
(CO) relay. through winding ot the (MR-1) message register to 
ground. 

3.325 On calls originating at the station whose ringer is permanently 
connected to ground, the (RC) relay operates and locks and 
closes a circuit short-circuiting the (I) 1elay which releases. 
This circuit is traced .from. ground, cam W (c) brush and terminals 
18 and 19 of the line switch, make contact or the (RC) relay 
to the winding or the (E) relay short-circ~iting the inductive 
winding or the (E) relay. The (i) relay released, (a) opens 
the circuit through the (SL) relay which releases, (b) opens 
the operating circuit tor the (MB) relay, lmt the (MB) relay 
does not release on account of a circuit 'being closed to ground 
on cam I. '!'he release ot the (SL) relay opens the circuit, 
releasing the {CO) relay. When the {CO) relay releases, the 
(11R-2) message register is connected to lead Hand the register­
ing circuit for the second party station is traced tram 
battery on the make contact of the {CH) rela.y, cam (T) break 
oontaot of the (I) relay, make contact ot the· (RC) relay, 
contact or the (G) relay, throughthe 18-AN resistances in 
multiple, brush and commutator ot the (LP) eelector, O"f'er lead 
B, break contact of the (L) and (CO) relays, to. ground through 
the winding ot the {llR-2} :message register, 

3 .326 Aa the operation ot register (MR-2) ie dependent on the release 
ot the (SL) relay, it will be noted that the sleeve of the line 
at the final frame is lett unguarded by the release of the 
(SL) relay. In the eTent that the line ie again seiz~ by a 
tinal selector immediately upon the release of the (SL) 
relay, the (G) relay opera'bea and opens the register circuit, 
thus preTenting the wrong station being charged with the call. 
The (G) relay operates in a circuit from ground through came 
B, L and K, through the winding o.t' the (G) relay, OYer the S 
lead to battery on the S lead of the final selector which 
seized this line. · 

3.327 DISCON!ECTION REGULAR CALL - RESTQRIJIG LIJE lIJtDER TQ NORMAL 
As the line test switch steps to terminal 20, a circuit is 
oloaed from. ground on the (C) brush and terminal 20 ot the 
line test switch, break contact of the (L) r.lay through cam 
B to 'batte17 through the R •gnet, advancing the di.trict 
awitch to position 17. The A cam ad:vanoea the nttoh to 
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position 18. As the switch enters position 17, a circuit ie 
closed operating the {DS) relay in the line tinder circuit. 
This circuit is traced trom ground on the K commutator ~ah 
and segment, through the 350 ohms winding or the (DS) relay, 
cam 1', break contact of the (D) relay, to battery on the bi'eak 
contact of the (DS) relay. The (DS) relay operated, (a}. looks 
through its make contact and 350 ohm winding to the same 
battery, (b) closes a circuit through the outer winding ot 
the (F) relay, thus insuring the holding or thia relay until 
both the line tinder selector and the district aeleotor ha'Y8 
returned to normal, (c) operates the line tinder DOlll magnet 
from ground on its armature, which restores the line tinder 
selector to normal. When the line tinder selector returns to 
normal, ground is disoo~nected from the K commutator segment, 
releasing the (E), (DS) and (Ma) relays. 

3.327 RESTORIIG DISTHICT TO IORMAI, With the district switch in 
position 18, a circuit is closed t'rom ground on cam I, ~reak 
contact ot the (D) relay, cam D, terminal 20 and (S) brush ot 
the teat switch, to battery through the winding ot the (PT) 
•gnet which operates and advances the switch to terminal 21. 
With the line test switch on terminal 21, the circuit is 
closed f'rom ground on the (..:a) brush and terminal 21 of the 
test switoh -to bat'tery throligh the DOWN magnet, restoring the 
selector to normal. When the district selector reaches the 
bottom o~ the frame, a circuit is closed f'rom ground through 
the Y conanutator brush and segment, (D) brush and terminal 
21, (S) brush and terminal to battery through the (Pf) •gnet, 
stepping the brushes to terminal 22. With the test switch o:a 
terminal 22 a circuit is closed t'rom ~round on the terminal 22 
and (S) brush to battery through the (PT) magnet, stepping the 
switch to terminal 1. With the line teat switch on terminal 1, 
ground through the Y commutator brush and segment, (D) brush 
and terminal 1 ot the line test switch, cam B to ltattery 
through the R magnet, advances the district switch to position 
1. As the sritch leaves position 18 1/4, the circuit through 
the outer winding or the (P') relay is opened, releasing the 
relay. 

3 •. 328 DELAYED DISCQDECT Should the calling subscriber f'ail to 
replace the receiver on the switchhook arter the called 
subscriber has disconnected, the release or the (CS) relay, due 
to the incoming trunk functioning, operates tha selector time 
alarm circuit thereby notifying the switchman or the existing 
condition. 
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3.S29 DISCOINECTIOI - TALJIJG TO OPERATOR With the plug or the 
azunrering cord in the tr\iiik jack at the incoming end, ground ia 
connected to the sleeve terminal of the trunk to hold the 
district (L) relay operated. If the plug of the cord is 
removed from the trunk jack ~erore the receiver at the calling 
station is replaced Qn the switchhook, the line relay in the 
trunk circuit operates, thereby holding the ground on the 
sleeve terminal of the trunk. When the reoeiYer at the calling 
station is replaced on the switcbhook and the plug of the 
answering cord is removed f'rom the trunk jack at the incoming 
end, the (DC) relay releases, and ground is disconnected trom 
the sleeve of the trunk, releasing the (L) relay, thus advanc­
ing the switch to position 16. As the switch ad:vances from 
position 14 1/4, the locking circuit through the inner winding 
ot the (D) relay is opened at cam J, releasing the relay. The 
(D) relay released, releases the (SL) relay and then advances 
the switch to position 16 in a circuit traced 'trom battery 
through the R magnet, cam D, break contact of the (D) relay, 
to ground through oam I. With the test switch in position 20. 
a circuit is closed on the {C) brush and terminal 20, break 
contact or the (L) relay, cam B to 'battery through the R 
magnet, advancing the switch to position 17, the A oam advanc­
ing to position 18. In position 16, the (CH) relay being 
normal, battery is not connected over lead H to operate the 
message register in the line circuit, as the call is not 
chargeable. From this point on, the line .finder and district 
selectors are restored to normal as described in paragraphs 
3.32'7 and 3.328. 

3 .330 DISCQNNECTIQI BEFORE LINE FillDER SELlqTOR !Il!DS I.IQ Should 
the calling subscriber replace the receiver on the Slf'itchhook 
betore a hunting selector finds the line. the (L) relay in the 
line circuit releases, removing battery from the H terminal at 
the multiple bank. The selector therefore travels to the top 
or the bank and the B brush or the selector makes contact with 
the terminal of the H comb at the top of the multiple bank. 
The (H) relay operates from ground on the break contact and 
armature of' the (DS) relay,, winding or the (H) relay cam 'If, H 
brush or the selector to battery. The (H) relay operated, 
releases the ILF) relay, which in turn releases th~ (F) relay 
and opens the circuit through the UP magnet, stopping the 
selector. The.. N commutator segment is opened with the selector 
brush resting on the H comb to prevent the district switch from 
advancing f'rom normal when the (F) relay is released by the 
release ot the (LF) relay. When the (F) relay releases, the 
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(DS) relay operates trom ground on tile X conmutator larush and 
segment, through its 1,000 ohm winding. The (BS) relay oper­
ated, opere.te, the DOii magnet reetoring the seleo'tor to normal. 

3.331 POSITIONS 2 TO 6 It the receiTer i• replaced on the aw:t.tch­
hook at the calling station while the district switch is in 
positions 2 to 6. the dialing circuit is opened at the calling 
station, causing the sender circuit to !'unction and oonneot a 
direct ground to the SC lead operating the (CB) relay and 
causing the (D) relay to release on account ot the increased 
current tlmr through the outer winding of the relay. !he (D) 
relay is connected ditferentially, but doea not release when 
its inner winding is connected direotly to ground and ita 
outer winding connected to ground in series with a reaistanoe. 
The (D) relay released, advance• the switch to position 6 in 
a circuit traced trom. ground through cam I, break contact ot 
the (D) relay, cam D to battery through the R magnet. 

3 .332 In position 6 the D01lll magnet operate•, restoring the district 
aeleotor to normal. When the selector reaches the bottom ot 
the bank, a circuit is closed from ground through the Y 
connutator brush and segment, (D) bruah and terminal l ot the 
test nitch, oam I to N.ttery through the R •gnet, &dftncing 
the mtch to position 1. In position 1, a circuit is closed 
trom batteey ,. 'break contact of the (DS) relay, break contact ot 
'the (D) relay, cam B, through the outer winding ot the (DS) 
rela7, to ground on the ll oommu:liator, operating the (DS) 
relay, which operate• the line finder DO'l1f magnet returning 
the line tinder to normal. When the district aw:t.toh ad'TflnOes 
f'rom position 6 1/4, the (L) relay releases. 

3.333 As the district switch enters position 5, the (Pl) selector is 
operated trem battery <>Ter the (B) l»rush and terminal, wind­
ing ot the (PT) agnet, (S) b"1sh and terminal l ot the line 
test switch to ground on cam H. When the district switch 
adTa.ncea trom. position 6 1/4, the (PT) magnet releases 
stepping the irest switch to position 2. Ground on the Y 
oonmutator through the D and S b"1ahes steps the test ewitoh 
to position 4. The test selector steps to terminal 5 in a 
circuit trom. ground on the break contact of the (I) relay and 
steps to terminal 8 under oontrol ot the 149-A interrupter. 
Ground on terminal 8, steps the nitch to position 9. Ground 
on the Y commutator thr.01.1gh tenniM.ls 9 and 10, adTa.nces the 
district to position 14::. A.a the district nitch paesee through 

TCI Library  www.telephonecollectors.info 



-26- B'l-602734, Issue 1 

position 9 3/4 to 10 1/2, the (P'f) magnet operates in a circuit 
trom. 'battery through the (B) 'brush and terminal 9, winding ot 
the (Pr) JBgnet, (S) brush and terminal 9 to ground on oaa H. 
With the test switch in position 9, a circuit is closed from 
ground on the T cOJmD.utator through the (D) brush and terminal 
9, advancing the district switch to position 11. Aa the dis­
etriot switch advances from position 10 1/2, the (P!) magnet 
releases, stepping the line teat switch to terminal 10. When 
the district switch advances to position 10, a circuit ia cloaed 
from. ground on cam I, break contact of the (D) relay, cam D to 
battery through the R •gnet, ad'ftncing the switch to position 
16. !he diatriot switch passes through position 13,, the (P.r) 
magnet operates, and when the district S'lri.tch advances f'rom 
13 1/2, i:he (P.f) magnet releases, stepping the line switch to 
terminal 11. In position 14 3/4 the (Pl) -.gnet again operates 
and releases when the district switch advances trom position 
15 1/4. The release ot the (PT) magnet ad-ftnces the test 
switch to terminal 12. Ground through the 149-A interrupter 
is conneoted through the (~) magnet, adn.ncing the test Aitch 
to terminal 16. On terminal 16, ground on the break contact 
ot the (I) relay advances the test switch to terminal 17. 
'?he rnri tch adn.nces to terminal 20, under control of the 149-A 
interrupter, and closes a circuit trom ground through the 
(C) brush and terminal 20, adn.noing the dis'trict aitch to 

·position 17, the A cam advancing it to position 18. Ground on 
cam. I, break contact of the (D) relay, cam D, (s) brush and 
terminal 20 ot the test selector advances the aitch to 
terminal 21. The T segment advances the nitoh to terminal 22. 
On terminal 22 ground through the (S) brush steps the test 
Pitch to terminal l, where a circuit is closed t'rom ground on 
the Y commutator, (D) brush and terminal 1, advancing the 
district switch to position 1. 

\ 

S.334 When the line tinder selector returns to normal, ground is 
disconnected trom the K commutator, thus releasing the (B), 
{DS) and (V.B) rela.7a. The (DS) relay released, releases the 
(F) relay, restoring the circuit to normal. 

3.335 POSITIONS 7 TO 10 It the receiver at the oalling station is 
replaced on the nitehbook while the district switch is in 
position '1 to 10, the anritch advances until selection 'beyond 
is coraplf&;ted, when ground is disconnected trom. the SC lead in 
position 10. Arter subscriber's line is tested and line test• 
selector steps to position 9, the DC relay releases, releasing 
the (D) relay which closes a circuit from ground on cam I, 
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~ak contact ot the (D) relay 1 oam. D 1 to battery through the 
R magnet, advancing the switch to position 16. As the ditch 
advances to position 16, the line teat nitch atepa to tendn&l 
20, and 1n position 16, the (L) relay releases, advancing the 
aritch to position 17, the A cam advancing it to position 18. 

3.336 '1'ILL TM.§ - Lm Jl'II!DER SELECTOR - BBYSiES JOT TRIPPJD Should 
the aeleotor traTel to the tell tale position while hunting, due 
to the multiple ~rush not being tripped, the (F) relay renaina 
operated through its outer winding. Ground on the X commutator 
brush and segment is thereby connected to the lead "To Tell 
Ta.le Circuit", giTing a Tiaual signal to the attendant. As the 
B commutator segment is open at tell tale, the district is 
prennted trom adV'8Jlcing f'rom its normal position. The 
selector in this case is restored to normal manually by the 
attendant. 

3.33'7 DW. TAii§ • LIQ lntPER SELECTOR - !ITH §RUSHliS TRIPPID ShOttld 
the selector tr~Tel to the tell tale position while hunting, 
with the multiple brush tripped, a circuit is closed from battery 
through the (0) relay in the trip circuit, terminal of the B 
oomb at the top ot the multiple bank (ahown on TRIP circuit), 
B JllUltiple brush of the line finder selector, contacts of cam lf, 
winding ot the (H) relay, to ground on the armature ot the 
(DS) relay, operating th~ (B) relay. The (B) relay operated, 
releases the (II') relay, which in turn releases the {F) relay 
and the UP magnet. The (F) relay. released, opens the circuit 
through the tell tale alarm and connects gr0und through the 
X commutator brush and segment to bati..ry through the 1000 ohm 
winding ot the (DS) relay, which operates, in turn operating 
the DOii magnet, restoring the selector to normal. 

3.338 TILL TALI DISTRICT SEI.i§CTOR Should the selector traTel to the 
tell tale position during brush Mlection, ground on the X 
conmtator brush and segment is connected through cam B, to 
'battery through the R •gnet, advancing the nitch to position 
8. Under this condition the resistance or the circuit OTer the 
SC lead ie not sufficient to operate the (CH) relay and the 
district remains in position 8 until it· is restored to normal 
nan'Qally. It the district goes to tell tale during group 
Mlection, ground on the X commutator advances it to position 
8. In position 8, ground on the SC lead holds the (CB) relay 
operated, While in turn operates the (L) relay. 'fhe (L) relay 
operated, advances the switch to position 9. The (CB) and (L) 
relays remain operated and the district rerriains in position 9 
until it is restored to normal manually. 
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3.3S9 OVERFLOW It all the trunks in the group are busy, the district 
selector, while trunk hunting in position 7, tra-rels to the top 
ot the group and rests on the OTertlow tenU:nals. As the sleeve 
'tenninal at ~rf'low is open, the (L) relay releases, in turn 
advancing the switch to position 8. In position 8, the (L) 
relay reoperatea trom. ground on the armature ot the (CB) relay, 
adTancing the nitoh to position 9. In position 9, a circuit 
is closed from ground on the Z commutator brush and segment, · 
through cam K to the R winding advancing the switch to position 
10. In position 10, (L) relay operates, through the 1200 ohm. 
winding. The (L) \-relay operated, locks through its 1200 ohm. 
winding and make contact to the same ground, through cam L. 
advancing the switch to position 14 from. ground on ca.a K. Aa 
the nitch ad-ranees from position 13, the (L) relay releases, 
and in position 14 advances the awitch to position 15. The 
release ot the (L) relay also releases the (CI) and (CI-1) 
relays, disconnecting the sender f'rom. the district circuit. With 
the-81Fitoh in position 16, a circuit is closed from the 
"Kiacellaneoua Tone Circuit" ner lead C, 2 mt condeneer, oam 
G, rinding ot the repeating coil, 2 mf' condenser, caaa V and J, 
ake contact ot the (D) relay, to ground on cam I. A tone ia 
theretore induced in the other winding or the repeating coil, 
thus cauaing the "All Trunks Busy" tone to be sent back to the 
calling aubserilMtr. When -the reoe1Ter at the calling nation 
is replaced on the nitohhook, the (DC) relay releases, opening 
the locking circuit through the (D) relay, which releases. 
From this point on, the switch is adTanced to position 1 as 
described in paragraphs 3.327 and 3.328. 

3 .340 "'.:>" COp!JTATOR The tu.notion ot the "O" commutator segment ia 
to maintain an idle condition on the mult-iple OTerflow terminals, 
so that more than one selector may stop on overflow a.t one time; 
otherwise, the .first selector reaching overflow would make the 
sleeTe multiple terminals busy, thus causing succeeding selectors 
to continue upward into the next group of trunks • The •o• 
commutator segment is open at 0vertlow, but the S bar is 
continuous. Both the "o" and "s" oODll'll'Utator -rush•• are 
permanently strapped together and wired to the multiple sleeTe 
brush. When the selector is at overflow, the "o" comnutator 
brush is resting on an open {dead) segment and as the busy 
ground is t'ed through the "O" conmuta.tor bar only, this arrange­
ment maintains a non-busy condition of the aleeTe terminals. 
When necessary to combine two or more groups ot trunka, the 
multiple sleeve oTertlow terminals between the combined groups 
a.re -.de permanently busy by being connected to ground. Aa the 
"s" commutator bar is closed at overflow, the (L) relay is held 
operated at this time, and the selector theretore hunts past the 
"made busy" terminals into the next group. 
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4.1 DEVELOPMEBT 

4.11 PURPOSE OF CIRCUIT 
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•.111 ~· circuit is used to prO'l'ide a timing f'eature on 
signal• to the attendant, when an originating call 
is not connected to a line tinder in a specified 
time period. 

4.12 !ORKIIG LOOTS 

4.121 lone. 

4.2 OPQA,'l'IOI 

4.21 PRI'fCIP4L lUJICTIOIS Tne principal :f'unctions ot this circuit are: 

4.211 To prO'l'ide a time interval of 35 seconds lMttore a signal 
is giTen on calls where a line find.er fails to find the 
oalling line. 

4.212 To return to normal. 

4.215 'lo advance to the next normal terminal when the key is 
operated. 

4.22 CODECTIIfO CIRCUIT§ This circuit will function with: -

4.221 Any standard trip circuit. 

4.3 Dl:cAil§D DESCRIPTIOI 

4.31 Liii FIIPER TINE AIARlf 1£ a line finder does not tind the 
aubacriber'a line within 35 seconds a.tter the receiver at the 
calling station is removed trom the nitchhook, an alarm is 
giTen in the tollowing manner: When the reoeiTer at the call­
ing station is remoTed from the swiifchhook, the (L) and (al) 
relays in the li\ne and trip circuita operate and connect 
•ttery to the winding of the (B) (~rame) relay, ln-ush and 
terminal 1 ot the START arc ot the time alarm· selector, break 
contact or the (A) (frame) relay, to the interrupter contact. 
11b.en the interrupter contact closes, the (.8) relay operates. 
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The (A) (frame) relay does not operate, hanver, on account of its 
winding being short oiroui ted by ground on the interrupter. When 
the interrupter contact opens, the short circuit is removed from 
the winding ot the (A) relay, which naw operates in aeriea with 
the winding and make contact· of the (B) relay, to ground on the 
armature of the (~) relay, thus holding 'both relays operated~ 
The next operation of' the interrupter operates the STP magnet, 
over a circuit t~om ground on the make contact of' the interrupter, 
make contact of the (A) relay, terminal l and brush of the 
STEP arc ot the selector, to battery 1rough the winding of 
the STP magnet. When the interrupter contact opens , the Si'P 
magnet releases and steps its brushes one step on its back 
stroke. The selector brushes advance one step for each make 
and break of the interrupter contact, which is of' an interva:L 
ot 1 seconds, until the firth terminal of the selector is 
reached when the circuit through the interrupter is opened. 
When the f'if'th(\erminal of the selector is reached, the BA-1 
lamp in the trip circuit lights from battery on the armature 
ot the (A) {trame) relay, terminal 5 and brush of the LAMP arc 
of the selector, through the make contact of the (.BA) rela7, 
~A-1 lamp, to ground through the winding of the (~), (aisle) 
relay in the time alarm circuit, which operates. '!'he (.b} 
relay operated, operates the (A) (aisle) relay. The (A) relay 
operated, lights the aisle pilot and main or monitoring l»oard 
lamps through their respective auxiliary alarm circuits. 
When the souroe ot trouble is removed and the (BA} relay, in 
the trip circuit releases, in turn releasing both the tra.me 
and aisle (A) and (B) relays, extinguishing the aisle and main 
or monitoring 'board lamps and silencing the alarm. The 
release of the (B) (frame) relay also closes a circuit .from 
ground on its armature, through terminal 6 and the 'bridging 
brush ot the RETURI arc ot the selector to battery through 
the break contact and winding of the Sf P magnet, which oper-
ates and steps the selector brushes to terminal 6, in which 
poaition it awaits the next sinnll.taneous closure of the inter­
rupter and operation·or the (BA) or (.r.>A-1) relay. 

4.32 RESTORING TO NORMAL Should the {lSA) relay release 'before the 
fif'th terminal is reached by the selector, the (A) and (B) 
frame relays release. The (~) relay released, causes the 
selector to advance to the next normal position, as previously 
descril:ted. The operation of the (BL) key stepl!I the selector 
brushes to the next normal P.Osition by way or the STEP bridging 
brush and 5, 10, 15 or 20 terminal, as the case may be. If the 
selector has been at nonnal position 6, 11, or 16, when the 
(BA) relay operated, the operation would have ~een the ea.me 
aa described for p6sition 1. 
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s. IXRIIG OF GROUP DISTRIW1J>R #AIK FOR Pt\IEJ, x.m FTBPER 

6.1 DEVELOPMENT 

5.11 PURPoSE OF cmCUI'!' - The purpose of this circuit is to show 
in detail, the manner in which calls are routed through the 
trip circuit to the start circuit without giving any trip 
circuit a permanent preference over the other trip circuits. 

5.12 IORKIIG LIMits - lone. 

5.2 QPIRATIOB 

5.21 PRIICIPAL FlJICTIQJf.$. - The principal function of this circuit 
i11: 

6.211 To distri1'ute calls unitormly to the start circuits. 

5.22 COJillECTD!G CIRCUITS 

5.221 lone. 

5.3 DE:rAIIBp pESCRIPTIQI 

5.31 WmIIG Ql GRQUP DISTRIBUTQR ~ANK - The wiring ~ the group 
distri'butor arc ot the regular •G" distributing selector baiik, 
shown on the regular starting circuit, and of the emergency G 
distributor selector bank, is shown in detail in the circuit 
associated with the series circuit through the emergency jack 
and the contacts or the (TR) and (TR-1) relays tor the 15 groupa 
ot a panel line finder frame. For a complete frame ot 300 
lines, the wiring of the terminals tor both arcs ot each (0) 
distributor selector is shown. As a trip ciroult is divided 
into two units (A) and (B), calls originating in the first 10 
lines ot a group 0£ .?O lines are connected through trip unit 
(A) and a terminal and 'brush of the (G) arc normally having 
access to the line finders in sub-group (A). Calls originating 
in the last 10 lines of a group are connected through trip 
unit (B) and a corresponding terminal and brush of the other 
arc non..lly having access to the line tinders in sub-group 
(.B). ntis arrangement permits the distri'buting of the 15 
trip circuit (A) and (B) units to sub-groups (A) and (B). 
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respectively, in the starting circuit, so as to give each 
group an equal preference, thus preirenting any one group from 
having a permanent preference over the other groups~ Thia 
i~ accomplished 'by the (G) selector being advanced one step 
to the next group af'ter each call. The series oircuit through 
the contacts or the (TR) and ('.rR-1) relays permits the passing 
or a call through a number ot idle groups with the same speed 
as though the call originated on a line within the group hav­
ing the preference at that time. Should two or more calls 
start in two or more groups at the same time, the group nearest 
the one having the preference at that time will be completed 
tirstJ because ot the series locking·arrangement of the {TR) 
or (TR-1) relay holding the relay or this group locked and 
releasing the other relays. 

5.32 I.DCKiftG CIRCUIT THRQUGH (TR) BELAYS The (TR) relay in any 
group locks from ground through its 600 ohm winding and make 
oontact, jack 10, terminal and brush of the associated arc ot 
the (G) selector, to battery in the starting cirouit through 
jack 16. The (TR.-1) re lay locks through its 600 ohm winding 
and make contact, jack 12, corresponding terminal and brush ot 
the associated (G) arc, to the starting circuit through jack 16. 
Jacka 10 and 12 or each group circuit are wired to the aeleotor 
arc terminals and jacks 9 and 11 loop to the next group circuit, 
so that though the selector may be giving preference to one 
group, this group being idle, and a call originates in some 
other group, a circuit is closed back through the intervening 
jacks and break contacts or the intervening relays of eech 
group until the terminal which the distributor brush is resting 
on is reached. Assume a call originates in group 15, and ia 
passing through trip unit (A) and the brushes of the (G) 
distributor selector arc are resting on the first group 
tenninal, which is terminal 1. The locking circuit for the 
(TR) relay will be as follows: Through the 600 ohm. winding and 
make contact ot the (TR) relay and jack 10 of group 15, jack 11, 
break contacts ot the (TR-1) and (TR) relays, and jack 10 or 
group l• (not shown), through all other groups in the same 
manner to jack 10 or group 1, terminal 1, and brush ot the 
selector, to jack 15 of the starting circuit. rt will be seen 
that it two calls start at the same tim.e in two ditterent groups 
oausing the (TR.) relays in the two groups to operate together, 
the call originating in the group nearest the one having the 
preference of the starting circuit will be completed first. 
For example, if a call started in group 10, trip unit (A), 
and other in group 16, trip unit (A), the operation of the (TR) 
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rela7 in the f'ormer.group would release the (TR) rela7 in the 
latter oirouit, wt remain looked itself. The magnet of' the 
(G) selector is operated by ground in the start circuit and the 
brushes advance one step on the·release of the selector when the 
start circuit releases af'ter each call. 

6. ARRA!lGDEtrr <JF SEL!!CTOR START CIRCUIT 

6.1 DBVELOPJIElfT 

6.11 PURPOSE fl CIRCUIT - '!'he purpose of this circuit is to show 
more in detail the method used to disctribute calls to the line 
tinder selectors in sub-groups A and B respectively. 

6.12 WORKIBG LIMITS - Jone. 

6 .2 OPERATION 

6.21 PRIBCIPAL FUJCTIOBS - The principal f'unction ot this circuit 
is to distri'bute calla uniformly to the line tinder selectors. 

6.211 Returning to normal. 

,6.22 CODBCTDIG CIRCUITS 

6.221 Bone. 

6.3 DETAILED DESCRIPTIOlf 

6.31 Lm FIIDiiR DIStRiiUTQB • The distri'buting selectors A and B 
i're used tor distrilNting calls unitorml7 to the line finder 
selectors in sub-groups A and B respectively. 

6.32 LESS THil 40 SELECTORS FOR 300 LMi:> When the num"ber ot line 
tinder selectors tor a group does not exceed 40 selectors tor 
ea.ch 300 lines, the starting circuit shall be equipped with two 
200-R distributor selectors. Figure 1 shows these selectors 
wired and equipped for 16 line find.er selectors tor each sub­
group. When the operation of the (ST-A) relay in the starting 
circuit connects ground on the start (ST) lead, the IP re;l.a.7 
that operates depends upon the terminal on which the (A-1) 
bridging brush is resting. Assume the A-1 brush is resting 
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on terminal l in the regular start circuit of su'b-group A. In 
this case it the first selector is not busy the associated 
(LF) relay operates and starts a Line Finder hunting for the 
calling line. If the first selector is busy, the associated 
(KB) relay will 'be operated and the circuit through the (I.J') 
relay will be opened. In this case the (LF) relay associated 
with the next idle selector will operate. Assuming this to. be 
the tenth selector, a circuit is then closed from ground on 
the (S'f-A) relay through the break contacts of the (GA), and 
(C) relays, the (A-1) bridging brush and terminal 1 ot the 
(A-1) arc ot the distributor seleator, the ST lead, make 
contact of the first (MB) relay, the series make contact of the 
succeeding operated (MO) relays, break contact of the tenth 
(MB) relay, to 'battery through the inner winding of the (II') 
relay which operates. The operation of the (GA) relay, oper­
ates the (STP-A) magnet trom ground on the armature of the 
(ST-A) relay, through terminal 1 and the (A-3) brush, to 
battery through the winding ot the magnet, so that when the 
(GA} relay releases on the completion ot a call, the {S!P-A) 
magnet releases, in turn stepping the selector brushes one step 
and giving the next selector the preference. When the brushes 
ot the distributor selector adTance trom the terminals or the 
last line tinder selector terminal 16, the selector is, 
advanced aver the spare terminals to the first terminal from 
ground on the strapped spare terminals throur:;h the (A-2} 
brush. While the selector is adTancing over the spare terminals, 
a oall at this time will be routed to the first selector 
through the (A-1) brush and strapped spare terminals by the 
strap trom. terminal 22 to terminal 1 on the (A-1) aro. 

6.33 MORE DWf 40 SELICTQRS FOR 300 LIPS· When the number at line 
tinder selectors tor a group exceeds 40 selectors tor each 300 
lines, the starting circuit shall be eq~ipped with two 200-P 
distributor selectors. Figure 2 shows theee selectors wired 
and equipped tor 26 line tinder selectors tor each sub-group. 
rt will be noted that the ST leads trom the first 15 line 
finder selectors ot each sub-group are connected in their 
respective order to the first 15 terminals or the (A-1) and 
(B•l} arcs and the ST leads of the last 11 line finder selectors 
ot each a1t--group are connected in their respectiTe order to the 
tirst 11 terminals of the (A-4) and (B-4) arcs. It rill also 
'be noted that the brushes or the first three arcs or each 
selector are in the opposi.te position from the brushes or the 
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last three arcs, so that only three ~ru~hes or a selector will 
be making contact with terminals at the same time, the other 
three brushes being open at that time. On a regular call in 
sub-group A, the circuit functions, as described tor Figure 1, 
until the first three brushes of the A distributor selector 
advance f'rom terminals 22. At this time, the f'irst three 
brushes are open and the last three brushes are resting on the 
first terminal ot the (A-4), (A-5) and (A-6) arcs. The next 
oall in this sub-group will then start 16 selector, if idle, 
hunting for the calling line. Assume the last three brushes 
are resting on terminal 11 ot the associated arcs and the 26 
line tinder selector is idle. The operation ot the (ST-A) 
relay in the starting circuit closes a circuit from ground on 
its armature, break contacts or the GA and c relays. (A-4) 
brush and terminal 11, over the ST lead, through the break 
contact ot the (MB) relay of the last or 26 line tinder selector 
in the su'b-group, to the associated II relay. The operation of 
the (GA) relay operates the (SfP ... A) •gnet through the (A-6) 
brush and terminal 11. The release of the (ST•A) relay releases 
the (STP..A) •gnet, advancing the brushea to the next or 
terminal 12. Ground on spare terminals 12 to 22 through the 
(A-6) brush advances the brushes ot the aeleotor until the 
first three brushes are resting on the first terminal or the 
(A•l), (A-2), and (A-3) arcs. While the selector is advancing 
aver the spa.re terminals • call at this time will be routed to the 
first selector through the (A-4) brush and strapped spare 
terminals by the strap to terminal l or the (A•l) arc. The 
nuaber ot line finder selectors tor a sub-group may thus be 
ar-anged by changing the necessary strapping on the selector 
arcs. The operation tor the emergency selector tor sub-group 
9 A", and the regular and emergency selectors for sub-group "Bn 
a.re similar. 
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