
( 

I 

4 J 

Western Electric Co., Incorporated 
Equipment Engineering Branch, Hawthorne 

( 2 Pages, Pagel} 
Issue 3 BT-52005-03 

AJ>Ren dii' " Karch 30 1 933. 

1'h1a .Appendix waa prepared :trm Issue 31 ot Drawing S'l'-52005-03. 

JIETHOD OF OPERATION 
Line Circuit - District Sele'ctor Circuit .. Line :Finder Circuit - .Arraoged For 
TWo PartJ" Message Rate Linea - 400 Point Lookout 'l'y'pe Line !'inder - Panel 
S7stem. · 

~ paragraph 20 an4 21 to read:• 

20. Lilll :r:pmm TIME ALA.ml WITHOUT 'mIP CIRCUIT RELEASE ("P" WIRING) 

20.l Alarll Sipal 

It a line tinder does not find the subscriber'• line within 
35 seconds after the receiftr at the calling station ia removed 
:trca the swt tchhook, 8Jl alarm ia gi Ten in the following manner: 
The (BA} rela7 operated connects battery to winding of the 
(tram) relq (B}, brush aa4 tel'lllinal 1 ot the START arc ot the 
time alarm selector,. bNak con'\act ot the frame relay- (A}, to 
"the interrupter ocm1iacto When the tn.terru.pter contact closes, 
the (B) :relay operates. The (A) relay- does not operate, how
eTer, on. acoount ot 1'18 Winding being short circuited by gr011Dd 
on the in~rrupter. When the interrupter con.'\act opens, the 
short oircui t is raiowt tr.,;; 'Ille wind1ng ot the (A) relay-, which 
now operate& 1n aeries with the winding end make contact ot the 
(B) relay. to grcwid on. the arm.tun or the {B) relay, thus hold
ing both relaya operatedo 'l'he next operation ot the interrupter 
opera tea the (TA) magnet, OTer a o1rcu1 t trca ground on the make 
ccmw.ct. ot the 1nterrapter, Jll8D. contact of the (A) relay-, ter• 
m1D81 land brush ot the S'l'l!:P arc o't the selector, to battery
through the Winding of ti. (TA) magnet. When the interrupter, 
contact opens, the (ti} mignet releases and stepa its brushes 
one atep on its back atrou. The selector bruahea ad'f8llce one 
step tar each make and. break ot the interrupter con'taet 1 which 
1• ot an in ar-Yal ot '1 second.a, until the ti'tth terminal ot the 
aelecto:r 1a reached when the o1rcu1 t through the interrupter 1• 
opened. When the titth tem1n~ of the selector ia reached• 
the (BA.) lmp in. the trip cirouit lights :trcn battery- on 'the 
arma 'tun ot the (A). ( trama) relay I terminal 5 and brush or the 
LAMP arc ot the selector, thrOQ8h the make contact o't the (BA) 
relay, (BA) leap to groand throqgb. the willding ot tb.e (B) (aisle) 
rela7 ta the time al.arlll oiroui t, which oparatea._ The (B) rele.7 
operated, operawa an (A) (aiale) relq (not shown). 'J.'he (A) 
rel.q (not ahown) operated, light-a the aisle pilot an4 n,e.1n or 
mom.wring board_ lam.pa through th.air reapecti'Ye auxiliary- alarm 
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circuits. When the source of trouble ia remowd and the (BA) re
la7 in the trip circuit has released, the ctreuits over the mak:B 
eon tacts of the {BA) relay are opened, in turn releasing both the 
frame and aisle (A) and (B) relays, extinguishing the aisle and 
main or monitoring board lamps and silencing the alarm. The re
lease ot the (B) (treme) relay also closes a circuit tran grOWld 
on 1 ts arms. ture, through term1nal 5 and the bridging brush ot the 
BETORN arc ot the selector to battery through the break contact 
and winding o-r the (TA) magnet, which operates and steps these
lector brushes to terminal 6, in which position 1 t awai t.s the 
next cJ.osure ot contacts of the (BA) relay. 

20.2 Restoring To Horaal. 

Should the circuit over the :make contact ot the (BA) relay 
be opened before the fit'th terminal is reached by the aelec-tar, 
the (A) and (B) frame relays release. The (B) relay released, 
causes the selector to adTBllCe to the next normal position, 
awaiting cloaure of make contact ot the (BA) relay, as previous
ly described. '!'he operation of tb.e (TA) key steps the selector 
brushes to the next norDBl position by way ot the STEP bridging 
brush and 5, 10, 15 or 20 terminal, as the case may be. If the 
selector haa been at normal. position 6, 11 or 16, when the (BA) 
relay operated, the operation would haft been the same as de• 
scribed tor position lo 

210 LINK FINDIR TIME ALARM WI'l11 mIP cmCUIT REI,J:AS'I ("U" WIRim) 

21.1 The circuit description tar this teature will be found in 
BT-2263'1~ which 1.s the method of operation tor l!S-2263790 

ENG: EoLoF. 
March ~, 1933. 
AR 

CHK1D: E. L.P. .APP'DJ A. PENROD 
s.c.i:. 
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'lbis Appendix was prep,ii,red trom Issue 28 ot Drawing S'f-52005-03. 

METHOD OF 9004:ljB . 
Line Circuit - District Selector Circuit and Linalnder Oirouit - Arranged 
for Two-Party Message Rate Lines - 400 Point Lookout Trie Line Finder -
panel System. 

This al!)endix is issued to add paragraphs 55 and 56 which read as 
follow•: 

55. SUB-GROUP "4" LINE FINDERS ONLY EQUIPPED 

When only sub-group "A" line finder■ are equipped "C" wiring i1 
omitted and "D" wiring f'urnished, and the operation ot relay (S.l) 
when a call comes in with all "A" line :tinders busy and relay (CA} 
operated, operates the message register. Alac>relay (SfB) is pre
vented from operating under this condition by the omission ot •ott 
wiring. 

56. Sl1,B-GROQP "B" LINE fmPISS ONLY E(UJIPP!m 

When only sub-group "B" line :tinder■ are equipped "LL" wiring 
is omitted and "U' wiring tu.rnished, and the operation of relay 
(SB) when a call comes in with all "B" line. tinders busy and relay 
{ OB) operated, operates the meHage ~eg ister. Al,$0 relay ( ST.&.) is 
prevented from operating under this condition by the omission of 
,.LL" 'wiringo 

Em. 
E.L.F. 
6-3-30 
B.A..S. 

OHK'D• E.L.Fe a\PP'D. A.. PENROD 
s.c.E. 
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This K. of O. Sheet was prepared from issue 22 of ST-52005-03 • 

.METHOD OF OPERATlOli 
) Line Circuit - District Selector - Circuit .And Line Finder - Circuit - Ar

ranged For Two-Party Message Rate Lines - 400 Point Lockout Type .Line Finder -
P&11el Machine Switching System. 

__) 

DEVELOPMENT 

l. PURPOSE OF CIRCUIT 

l.l To establish ooilllections between subscriber's stations and the 
apparatus in the mechanical otfioe. 

1.2 To find the calling subscriber's line and connect it with the 
various awi tch.ing apparatus necessary to complete a call. 

1.3 To provide a timing feature on signals to the attendant, when 
an originating call is not connecteu to a line finder in a speci
fied time period. 

2. WORKING LIIII'l'S 

2.1 Bl relq (DC) muimum subscriber'• loop■ 750 and 900 ohms with 
a JDinim:wn leak of 10 ,ooo oh.ms. 

2.2 206-L (CS) relq maximum external circuit loop 3025, 3910 and 
5010 ohms for \24 volt battery or 7350, 9200 and 11,470 ohms for 48 
volt battery. 

OPP,RATIOJ:l 

3o PRINCIPAL FUNCTIONS 

3o0l 

3.02 

3.03 

To start a line finder hunting for the calling line. 

To trip the proper line finder brushes. 

To operate the proper message register on a charge call. 

To operate the line finder time al.arm. 

To disconnect the battery and ground from a subscriber's line 
on au incoming call. 

I 
) 
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3o06 To route the call. 

3o07 To start a selector hunting for the calling time. 

3.08 ~o release the trip rel~ in the associated trip circuit, thus 
per11i tting another c_all to •~art in any_ other group. 

3o09 To prevent a second call being served in any trip circuit until 
all calls waiting i~ other trip circuits have been served. 

3.l Each regular start circuit is equipped with an emergency plug 
and J aok 'tor immediately replacing the regular circuit with an 
emergency circuit at any time. 

3o2 To find the proper line and start the sender hunting for an 
idle sender selector. 

' 3.3 To establish talking conn•ction. 

To supply talking battery to the calling station. 

3.5 To select au idle sender. 

306 To connect battery for the operation of the massage register 
in the line circuit on a charged c,µ.l. 

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

4. CONNECTING CIRCUITS 

4ol .Any subscriber's lineo 

Any standard office or incoming selector circuit. 

4o3 Any st!Uldard sender circuit. 

4o4 Any standard final circuit. 

DESCRIPTION OF OPERATION 

5. ORIGINAfIBG A CALL 

The operation for a call originating in the first 20 lines of a 
group of 40 lines is aa follows: When the receiver at the calling 
station is removed from the swi tohhook the (L) rel~ in the line ciroui t 
operates. The (L) relav operated connects battery to the H terminal of 

• 

.. 
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the line and operates the (.BA) relay. The (BA} relay operated operates 
the {~R} relq from gl"ound through the contacts of the (0), (BA) and {K) 
rela_,vs, secondary winding of the (TR) relq to battery over the TR lead, 
contacts of ( ST.B) relq in atart circuit and closes a circuit operating 
the (AL) rel~ in the atart circuit. The (TR) rela,y operated operates 
the trip magnets, open, the locking series circuit through the {TR) re
la_va in the other trip circuits, serving other groups of 40 lines of the 
same 400-line unit and looks through its primary winding in aeries with 
the (STA) rela,y in the atart circuit. · 

6. §1AflTlliG 4 Llll FIJ;DD 

When the (STA) rela,y in the start circuit operates, (a) It starts a 
I 

line tinder hai'lting for the calling line. Each trip magnet operates its 
trip rod, tripping the corresponding group bruah of the line finder as 
it paasea the tripping zone. (b) Short circuits the 500 ohm winding of 
the (CA} rela_y preventing it from operating while the {~A) relq remains 
operated. ( c) Oloaes a ciroui t trom ground operating the ( K) r,elB:¥ under 
control ot the (TR} rel&3. (d) Oloses a oirouit operating the {LF) rela,y 
in the line finder circuit. trom ground through contacts of ( GA) and ( c) 
relqs, (A-l) bridging bruah and terminal. of the {A) selector over lead 
ST. contact ot the (.11.B) relq, contact of the teat Jack, to battery 
through 1000 ohm winding ot (LF) relq. · The (K) rela_y operated, locks' 
to ground on the armature of the (BA) relq through· the back contact or 
the lO) relay, opens the circuit through the secondary winding ot the 
(TR) relq. thus preventing another line ~inder from being started by 
this call and operates the {LO} rela.v which close■ the circuit through 
the 1500 ohm winding of the ( Q) relay and releases the (AL}' rel&¥ in the 
start circuit providing the {.AL) rela,y is not held operated over the 
(.AL) lead of another trip circuit by a call waiting to be served. The 
( O) rela_y does not operate at this time on account of insufficient cur
rent through the winding. 

?o The (LF) rela_y operated {a) Locks on its contact and windings in se-
riea· to ground on the make contact ot the (H) rel~-. ' ( b) Closes a cir
cuit over lead Y operating the (GA) relay in the starting1.0ircuit. (c) 
Operates the UP magnet from ground on the "lll" comnutator • brush and seg
ment causing the line tinder selector to travel upward and hunt tor ter
minals on the calling line. (d} Closes a circuit from ground on the "N" 
comnutator bruah ~d segment through the break contact of the (E) relq, 
to battery through the inner winding ot the (CI) relay, operating the 
(CI) rel&¥• 

8. The (GA) relq operated (a) Remove, ground from lead ST. (b) Locks · 
to ground on the armature of the (srA.J relq. (c) Closes a circuit · 
operating the STP-A magnet • . 

' 
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9. FiiDUTG 4 §PPP, 

.Aa the line tinder aelector starts upward, hunting tor the calling 
line, a circuit is closed through the M commutator, 1lightly after the 
brushes of the selector move oft-normal. Ground on tq.e K commutator 
brush and segment, operate■ the line finder (E) rel~. The (K) relq 
operated, (a) o_perates the (MB) relq, (b) oloaea a circuit, operating 
the (D) relq, (c) opens the operating circuit of the (Cl) relq, thua 
permitting the relq to release if the teat brush of the sender aelec- -
tor 1a making conte.ot with the test terminal of an idle sender. lf 
the teat bruah of the sender selectorm ie making contact w1 th the teat 
terminal of the busy sender, the (Cl ( rela,y locks through ita outer 
winding, lower q01ltaat1 of cams, to ground on the teat brush ot the 
sender selector. With the (CI) relq held operated, the operation of 
the line finder, (E) relq. al10 closes a circuit operating the (J'). 
relq in the line finder circuit and the district selector (55} mag
net. Thia oircui t is traced trom battery through the l ,000 ohm wind
ing of the (F) relq and through the windings and break contect of 
the (SS) rugnet, make contacts of the (Cl) and (E} relqs to gromd on 
cam H, thereby stepping the sender selector brushes ou step on its 
back atroke. If the neit sender circuit ta idle the (CI) relq re
leasea, in turn stopping the selector but it the next terminal. 11 buay, 
the (CI) relq remains operated and .the ■ender selector continues to 
step until an idle sender is :f~Wld. When the (CI) relq re.lease■, the 
test · terminal of the aelected ■ender ia illlllll8diately made buy to all 
hmting ■ender aelectors by ground connected to the test brush from cam 
a, through the make contact of the (li:) relq and the break: contaot of 
the {CI) relqo This busy ground is connected until the switch ad
vances from position l-l/4. The operation of the (F} rela.y opens the 
tip and ring leads between the line finder colllliutator and the district 
circuit and prevent• the di1trict (L) relay from operating and advanc
ing the diatrict switch from normal, should the line finder selector 
connect to the terminals of the calling .line before the sender selector 
finds an idle sender. 

¥♦K!XG DISTRICT BUSY 

10. 'fBE { lQ l H!£l,AY OPERATIP 

,. 

( a) Locks to ground on lead X so that the ( .MB J rela_y will not re
lease should the selector return to normal while another call ia going 
through, (b) closes a circuit to battery through the 800 obl1l winding of 
the (F) relq which operates. if it was not previously operated., (c) 
connects ground on 1ta armature to the aeries c1rcu1 t through the (KB) 
relays of the other ■elector, in the same group, thus permitting the · 
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operation, over lead "CH" of the (CA.) or (CB) rela.ya in the starting cir
oui t, when all line finder selectors in the group are oft-normal, ( d) 
opens the circuit over lead Y, to prevent the (GA} rel,a_v from reoperating, 
(e) transfers the ST lead t9 the next line finder, which, if buay, trans
fers the call over the ST lead in the same manner until an idle line 
finder is found. 

ll. .RELEASING THE TRIP AND START CIRCUIT§ 

120 

As tb.e line finder selector continues upward, at the end of the 
tripping zone, the "K" brush makes contact w1 th the "K" -commutator and 
connects ground to lead "K" which oauses the (TR) reley in the trip cir
cuit to release but holds the (STA) relay operatedo The release of the 
(TR) relay closes the series locking circuit through the winding of the 
(TR) relays in the other groups and releases the two associated trip 
magnets. When the "K" commutator brush moves off the commutator 1eg- . 
ment, ground 1a disconnected from the "K" lead causing the (STA) relq 
to release. The release of the {STA) relq (a) opens the locking cir
cuit through the (GA) relsa whioh relesses, (b) opens the circuit over 
lead "X", thereby openfog the looking path of the line tinder make busy 
relay, (c) opens the circuit through the (STP-A) magnet which releases 
and steps the brushes of the A group distributor selector to the next 
terminals, (d) removes the sho~t circuit from the 500 ohm winding of the 
( CA) relay, but the ( CA) rela.y will not operate an.less all selectors in 
the group are busy. 

X 
When the selector brushes make contact with t~e terminals associated 

with the calling line, battery on the "H'' terminal operates the {O) re
lay in the trip circuit and the-· (.H) relay in the line finder oircui t. 
With the (H) rela.y_operated, a 50 ohm non-inductive shunt is connected 
around its winding to ground on its armature for the purpose of increas
ing the amount of current through the 500 · ohm winding of the ( O) rela,y 
in the trip circuit .thus speeding its operation. This is necessary on 
account of the very short time period·during which the "H" brush makes 
oontact w1 th the "H" terminal before the circuit over the "H" lead 11 
opened by the overthrow of the selector. The (0) relay operated o'pensJ 
the locking circuit of the (K) rela.y but the (K) rela_y is slow in re~ 
leasing and holds the (LO) rela.y operated thereby holding the (Oj re
lay operated through its 1500 ohm winding in order to permit the (BA) .. 
rel9¥ to release before the (O} relq. Otherwise another line finder 
might be start~d by this oall. The (H) relq operated, opens the 
circuit which holds the (LF J rela.v operated, but the {LF) rela_y does 
not release immediately on .aqoo.UDt of a circuit beizig closed trom ground 

l 

r 
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on the "C" commutator brush and aegment to battery through both windings 
of the (LF) relq lu aeries. The (LF) relq is thus held operaied until 
the bruahea are centered on the terminals of the calling line. When the 
circuit through the "C" commutator segment la opened, the (LF) relq ,re
leases. The release of the (LF) rela.y (a) opens the circuit through the 
UP magnet. which stops the selector brushes on the terminals of the call
ing line. ( b) opens the circuit through the 800 ohm winding of the lF) 
rel a.y so that when the circuit through 1 te lOOO ohm winding is opened by 
tae release of the (CI) relq when the district sender selector aeizes 
an idle sencler, the (F) relq will release, to) closes a circuit operat
ing the (SL) relq. Thie circuit is traced from ground on the "M" com
mutator. break contact of the (LF) relq, make contact of the (E) rela.1, 
win.cling of the (SL) relq, cam T, make contact of the {D) relq, to 
batter7 on the break contact of the lDS) relq. 

The operation for a . call originating in the last ~O lines of a 
group of 40 lines will be similar to that alrea~'described for the first 
20 lines except that the {STB), (OB) and GB) rela.,a are involTed instead 
of the (STA),(CA) and (GA) relqs. 

13. TBE il,IUSTMPT or THE "C" CQIIMWATOR BRUSH 

The ad.Juataent of the "0'.' connutator brush, with relation to the 
tripped "H" multiple brush is such. that it does not break contact with 
the "C" conmutator segment, 1mtil alightl7 after the holding circuit 
through both windings of the (Lr) relay ia opened by the operation of 
the (HJ relq when the B brush makes con.tact w1 th the H terminals to 
which battery 1a connected. The UP magnet. therefore remainaoperated 
and the selector con.tiuues to travel upward until the brushes are car
ried slightly above the center of the line terminals, allowing the look
ing pawl to enter the notch on the raok attaahed to the brush sup~ort 
rod. At this time, the holding circuit through both windings ot the 
(LF} relay ia opened at the "C" com:nutator, releasing the relq. The 
(LF) relay released, releases the UP magnet. The selector then drops 
into place, thus ce1:;tering the brushes on the line terminals. 

14. LOCKOUT · fKATITRI 

The operation of the lockout feature is as follows: The operation 
ot the (BA) or (.B.il) relq when a call is started operates the ,( ,£LJ re
lq in the start ciroui t throagh the normally closed contaats of the 
(LO) relq. The (AL) rela.v operated, holds the (LO) relqa of UQ" other 
trip circuits locked up which miq be operated. The operation of the (K) 
or {IC-l) relq after the (Sf.t) or (5TB) relq operates causes the oper
ation ot t~e (LO)' relq. fhe operation of the (LO) rel~ will release ' 

., .. 
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the (AL) r&l&if in the start oirow.t provided it is not held operated 
over the (.AL) lead of another trip circuit by a osll waiting to be 
served. If no cal.ls are waiting in other trip cirouit1 the release of 
the (X) or (K-1) · relq after the line has been found will release the 
(LO) relq. However, if calls are waiting to be served in other trip 
oircui ts the ( AL) rel93 in the start circw. t will remain operated, hold
ing the (LO) relq in this trip circuit operated. The (LO} re_la,y oper
ated holds groand on the 1500 ohm winding of the ( O) relq preventing 
the ( 0) relq from releasing aD.til oalls waiting in other trip ciroui ts 
have progressed far enough to operate .their corresponding (LO) relays, 
thereby releasing the (AL) relq, The (0) relq being held operated 
prevents a second call from starting in this trip ciroui t. · 

15. OffifL91 

If a line finder fails to atop on a aubscri ber' s line on account of 
the H lead being open, due to the s~bscriber flashing his switohhook or 
tor other reasons, the line f'lnder will travel to the top of the bank 
where the brush will mao ccntact with the H comb operating the (0) re- · 
lq i:n ihe same manner as when the line h found. !he T and ·R leads 
being 9pen at overflow, di1oormeot1011 take1 plaoe an~ the line finder 
returna to normal aa,·.aoon aa the sender 1a found. 

16 • J9Qilf;EBC~ BELRjSE QF ST ffl CIRCUIT 

17. 

It either the (S~J.) or (S~B) relq remaina operated due to the 
tailure of the (TR) - or (TR-1) relq in the trip circuit to be shaD.ted 
oat ,and released, the (Xi') relq operates u soon aa interrupter oo.u
tao~s l, 3 and 5 cloae end looks under coutrol of the (STA) or {S!B) 
re,lq. If it remains loclted for approximatel7 two second•, interrupter • 
oontaata 2 and 4 oloae and connect ground to either the (TR) or (TR•l) 
re~a;v in the trip circuit,' depending on whether the call is through 
tbs J. .or B sub-group, releasing the (TR) or (TR-l) relq. When ground 
is removed by the opening of the interrupter contacts 2 or 4, the (S'l!A) 
or (STBJ relq releases •releasing the (D) relq and restoring the 
circuit to normal. 

The olosw-e ot the interrupter contact 6 which oocw-s at the same 
1;1me contact• 2 and 4 are closed while the (D) relq is operated, 
operates the {KA.) relq. The· (KA) rela;v operated looks un4er control 
ot the key at the trouble desk, lights a lamp at the trouble desk in
diTidual to the line tinder frame and operates an alarm. The oper-
ation ot the key releases the (U) relay, extinguiahing the lamp and 

silencing tlte al.arm. · 

""' '.- '·'' · 

J 
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l8o ♦Hr §ELECTORS IN W §UB•GJWOP BUSY 

19. 

If' all the selectors in sub-group A, for example, are busy, the 
(CA) i-el,q operates in a oiroui t from ground over lead CH, 500 ohm 
winding of the (CA) relq to battery through the 600 ohm resistance 
Co The (CA) rela,y operated transfers the circuit over lead I from 
the winding of the (STA) rela,y to battery throU8h the winding of the 
(SA) rel93 and the break contact of the (SB} rela,y. When a call is 
now received the ( SA) relay operates in turn operating the ( S'fB) re
lq. The (STB) rela,y operated o_perates the (K) relq, starts a se
lector in the B sub-group hunting for the calling line, and closes a 
locking circuit through the 1000 ohm winding and make contact of the 
(CA) relay. This is to prevent the release of the (CA) rela.r .should 
a selector become available in the A sub•group while a call is going 
through the .B sub-group. If all seleotora in sub-group .B are busy, 
the operation is similar exoept that the (O.B), (SB) and (STA) relqa 
now operate. The (STA} relq operated, starts a aeleotor in the A 
sub-group hunting u explained before. 

If all the selectors in both aub-groups are busy, both the (CA) 
and (CB) rel,qs are operated. Should a oall be received in either 
sub-group under these conditions the corresponding (SA) or (SB) relq 
operates but neither the (STB) nor (STA) relq operatea ae the circuits 
to growid on the ai-maturea of the {CA) and (C.B) relqs are open. When 
a call is received in the A or B sub-group while all selectors are busy, 
the mesaage register in the start circuit oper~tes through the make con
tacts of the (SA) rel6'V to ground on the armature of the (C.B) rela_y 'it 
the call 1s in aub-group A or through the malce contacts of (SB) relq to 
ground on the ar1J1B.ture of the (CA) relq if the call is in sub-group B. 
The message register thus indicates the number of calls which were orig
inated while all the line finders were bus1. 

20. LI1iE FI@E.li 'rI.ME Al:Affll 

~ -a line finder does not find the subscriber's line within 35 
seconds after the receiver at the calling statio~ is removed trom the 
awitchhook, an alarm is given in the following manner: 

The (BA.) rela_y operated connects battery to lead B, winding ot. tb.e 
(frame} relq (~) bru.sh and terminal l of the ST.ART arc of the time 
alarm aeleotor, break: contact of the frame rels.Y (A), to the interrupter 
contact. When the interrupter 09D-taot closes; the (B) relq operates. 
The (A) relq does not operate, however, on account of its winding being 
short circlli.ted b~ ground on the interrupter. When the interrupter con
tact opens, the short circQit is removed from the winding of the (A) re-

J 
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la.v, which now operates 1n series with the winding and make contact of 
the (B) rela_y, to ground on the armature of the (B} rela.r, thus holding 
both rela.ys operate6.. The next operation ot the interru.pter operates 
the (fA) m&.gnet, over a circuit trom ground on the make contact of the 
interrupter, make contact of the(~) rela_y, terminal land brush of the 
STEP arc of the selector, to battery through the winding of the (TA) 
magnet. When the interrupter contact opens, the (TA) 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, 
whioh'i1 ot an interval of 7 seconds, until the fifth terminal of the 
selector is reached when the. circuit through the interrupter is opened. 
When the fifth terminal or the selector is reached, the BA-1 lamp in the 
trip circuit lights from battery on the armature of the (A) (frame} re
l~, terminal 5 and brllSh of the L.AllP arc of the selector, lead A, 
through the make contact of the (JU.) relq, BA-l lBlllp, lead c, to gro~d 
through the winding of the (B) ( aisle) relay in the time alarm oircui t, 
which operates. The (B) rela_y operated, operates the (A) (ai1le) relq. 
The (A) relq operated, lights the aisle pilot and main or monitoring 
board lamps through their respective auxiliary alarm circu.i ta. · When the 
source of trouble 1a removed and the (.BA) relq, in the trip circuit hat 
released, the clroui t1 over leads A and B are opened, in turn releasiiig 
both the trame and &1tle (A) and (.B) relqs, e:z.tinguishing the aisle and 

. main or aoni toring board lamps ~d silencing the alarm. The release ot 
the (.B )' ( frame I relq also oloh1 .a ciro u1 t from ground on i te armature, 
through terminal. 5 and the bridging brush of the .BE'.l?OlUi aro ot tb.e .selec
tor to battery · through the break contact and winding ot the (TA) magnet, 
which operates and steps the selector brushes to terminal 6, in which 
poli Uon it awaits the next cloture of lead B • . 

RE§fORUIG TO JTOBVAl, 

Should the circuit over lead B be opened before the fifth terminal 
is reached by the selector, the (A} and {B) trame rel8-}'s releue. The 
(B) relq released, causes the selector to advance to the ne:z.t normal 
position, awaiting olo1ure of lead B, aa previously described. The 
operation of the (NL) key steps the selector brushes to the next nor
mal position by wq of the STEP bridging br111h and 5, 10, 15, or 20 
termiual, as the case ma.y be. It the selector has been at normal 
po1ition 6, 11, or 16, when the (BA) relq operated, the operation 
would have been the same as described for position l. 

SIMULTANEOUS C,ALLS 

lf there are simultaneoua calls in both the first and the last 20 
line.a of a gro12p of 40 lines the relq1 ot both sub-groups will operate 
as described above, starting two line finders in different aub-gro12ps 
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at the same time. In this case the H leads of the two lines are con
nected together and connected to battery through the (OJ rel113. One of 
the line finders will stop on the first line. The other line tinder 
will either stop on the second line or travel to overflow and return as 
described previously. 

23v MESSAGE RfJGISTER 

On message register calls on individual message rate lines the 
message register (MR) operates on battery over the H lead when the call 
is charged. 

240 ~VA.NCING THE DISTRICT - RELEA§UfQ THE TRIP CIRCUIT 

!he (SL} relq operated, ( a) connects battery to the "5'' lead, 
melting the line test busy at the final trmnes and operating the {CO} 
relq in the trip circuit, (b) closes a circuit which operates the 
district (L) and (CHJ relqs. The (COJ rela,y operated releases the 
(L) ~ela,y in the trip circuit which in turn releases the (BA) rela,y 
and opens the circuit through the primary winding of·the {O) r~la_y • 
.Another call ma,y now be started within this same group of 20 lines if 
the start circuit is ready for the call, provided there are no calls 
waiting in other groups which have not been served. The {SL) rela¥ 

· operated closes a circuit which operate;s the lL) and { CH} re.l~s. 
This circuit is traced from ground on the M. comnutator brush and seg
ment through the break contact of the (F) relay make contact of the 
(SL) rel~, cam O to battery through both windings of the (CH) rel~o 
Thrs·ssme grotmd is then connected through cam o, cam R to battery 
through the 800 ohm winding of the district (L) relay. The (CH) re
la,y operated, closes a circuit from ground on cam I, break contact 
of the lCS) relay, make contact of the {CH) relay to battery through 
the selector time alarm circuit (not shown) which performs no use
ful function . at this time. The (L) relay operated, closes a circuit 
advancing the district switch to position 2. This circuit is traced 
from battery through the R magnet, cam B, make contact of the (L) 
rela,y, to grolllld thro-ugh cam M. As the switch adv.6.llces from position 
l, the circuits through the (L} and (CH) rela¥s are opened, releasing 
the relqs and disconnecting the selector time alarm circuit. In 
position 1-1/2 to 2, the associated sender is held busy by ground 
through cams I and C. · · 

26. CCl(PL~ING FUl)11) ♦¥Erfl'AL CIRCUIT 

With the switch in position 2, the tip and ring leads ,u-e closed 
from the cal.ling line to the tip and ring leads of the associated sen
der cirouit, thus permitting the dialing tone to be tr.nemitted back 
over the dialing circuit from the associated sender, as an indication 
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that the apparatus is read3 to reoeiTe the call by the operation of the 
station dial. The tip side of the dialing circuit is closed from the 
tip of the line, through the break contact of the (F) rela_y, cam P, to 
the tip brush of the sender selector. The ring side of the dialing 
circu.i t is closed from the ring lead of ·the line, through the break 
contact of the (F) rel~, cam Q to the R brush of the sender selector. 
In _position 2, the (CI) rela_y operates, through. its outer winding to 
ground on cams. and remains operated until the switch advances from 
position 10. · The (GI) rela,y operated, ( a) connects ground through the 
illller contacts of cam S, to the test brush of the sender selector, thus 
making the associated aender test busy after the switch advances to po-
sition 2, ( b) closes the tip side of the fundamental circuit through to . 
the sender, and {c) operates the (Cl-li relacy.- The (01-1) rel~ oper-

, a.ted closes the sender control SC lead through cam V, cam U, to battery 
, through the outer winding of the (DJ. relq • . Attal- the sender functions, 
~the fundamental circuit is established for the operation of the dis
trict (L) rel~ and the stepping rel~ in the sender. This circuit is 
traced from ground in the sender cirouit, through the FT brush, make 
contact of the (Cl) relay, cam L, to battery through the 1200 ohm wind
ing of the (L) relq, which operates. The (L) rel~ operated, locks 
through its 1200 ohm winding and make contact through oam L, to the 
same ground over the FT lead, and advances the switch to position 3 
from groWld on cam M. The 500 ohm winding of the {CH) rel~ is al.so 
connected through cam u, in parallel with the winding of the (D) re
lq. Should the (CH) rela,y operate at this time due to a high resis
tance ground in the sender circuit, no useful function will be _per
formed. 

26. DISTRICT BRUSH SELECTION 

With the switch in position 3, the UP magnet is operated for 
brush selection over a circuit traced from battery through the wind
ing of the magnet, earn C, make contact of the (L) relay, to ground 
throi1gh cam M. As the selector moves upward in position 3, carrying 
the commutator brushes over the co1?1I1utator segments, the A segment 
and brush interm.i ttently connect ground to the tip side of the ~: fund
amental ciroui t through cams K and L, holding the (L) rela_y- operated, 
but successively short-circuiting the stepping relacy in the associated 
sender circuit, thus releasing and permitting its reoperation until 
the proper brush has been selected. When sllfficient impulses have been 
sent back to satisfy the sender, the fWldamental circuit is opened, 
releasing the (L) rela_y. The (L) relas released, opens the circuit 
through the UP magnet, thereby stopping the upward movement of the 
selector and advances the switch to position 4. When two digit sen-. 
ders are used with this circuit, the advance of the sender replaces 

J 
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the high resistance on the SC lead w1 th a 500 ohm ground, thus insur
ing the operation of the {OBJ relq. In position 4, the trip magnet 
(TM) is operated from ground through cam 5, and the (L) rel~ is oper
ated and locked to ground on the fundamental circuit previously des
cribed, advancing the switch to position 5. 

270 DISTRICT GROUP S~ECTION 

With the switoh in position 5, the uP magnet is reoperated and the 
trip magnet being operated, causes the previously selected set of 
brushes to trip when the selector starts upward. As the selector moves 
upward for group selection, carrying the brushes over the commutator 
segments, the B segment and brush intermittently cormecta ground to. ~he 
tip side of the fundamental circuit through cam L holding the district 
{LJ rela_y operated, but sucoessiTely short-circuiting the stepping re- t 
l~ in the aasooiated sender ci!-cui t, thus releasing and permittlllg its 
operatiQn until the proper group has been selected, When sufficient 
impulses have been sent back to 1atiaty the sender, the fundamental cir
cuit is opened, releasing the {L) relay which in turn opens the circuit 
through , the UP magnet and adTances the switch to poai tion 6. When 
three digit sender, are used with this circuit, the advance of· the sen
der replaces the high resistance ground on the 50 lead with a 500 ohm 
ground, thus insuring the operation of the (CHJ relq. In position 5 
to 6 l/4 a circuit is closed from battery through the {BJ brush and l 
terminal of the line test selector, winding of the (Pf) selector, 
brush and l terminal of the {SJ arc cam H to ground energising the (~) 
aelector magnet. When the switch advances from position 6 l/4, ,the 
energising circuit is opened, releasing the {PT) selector which atepa 
its brushes one terminal on its baok atroke. The line test selector 
remains in poaition 2 until the sequence switch is advanced to posi
tion 9 3/4. With the switch in posltion 6, a circuit is closed from 
ground on the line finder Ii commutator, brush and segme~t, through the 
brt3ak contact of the (FJ relq, make contact of the (SL) relay, inner 
contacts of cam o, camR, to battery through the 800 ohm winding of 
the (Li relq, operating the relq. The (L) relay operated, advances 
the switch to position 7-

28. TRUNX HUITING WITH TRUNK IDLE 

Should the first trunk in the group in which the selector is hunt
ing be idle, the (LJ rela,y releases as the switch. leaves position 6 l/4. 
When the switch enters position 6 1/2, ground Js connected to the sleeve 
ot the selected trt111k through cam M, , break: contact of the (L) rel~, Cam 
E, as a busy condition antil the switch ad~enoes to position 7 3/4. 
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Should the first trunk in the group in which the selector is hunt
ing be busy, the {L) re1ey is held operated in a circuit trom battery 

: through its inner winding and make oontaot, cam E to ground on the 
sleeve terminal of the busy trunk. With the switch in position 7, the 
tIP magnet is reoperated from ground, on cam Munder control of the (-Lj 
relq and the selector travels upward until an idle trunk is found. 
When the idle trunk is foand, the locking circuit through the inner 
winding of the (LJ rel~y is opened but the reley does not release im
mediately, due to a circuit being closed from battery through its· 
outer winding, cam R to ground through the C commutator brush and seg
ment. When the brushes are centered on the trunk terminals, the cir
cuit through the C commutator segment is opened and the lL) rel8¥ re
leases and opens the circuit through the UP magnet, which stops the 
selector brushes on the terminals of the selected trunk. The (L, re-

,lq released, also advances the switch to position a. 

30. "C" COYlfOTATO.R 

t The adjustment of the "0" commutator brush, with relation to the 
tripped sleeve multiple brush, is such, that it does not break con
tact with the C commutator, until slightly after the holding circuit 
through the inner winding of the (-L, relay is opened, ay the sleeve 
bruah leaving the busy terminal and making contact with the sleeve 
terminal of the idle trunk. the UP magnet, therefore, remains oper
ated and the selector cont-inuea to travel upward until the bruahes 
are carried slightly above the center of the trunk terminals, a: low
ing the locking p~•l to enter the notch on the rack attached to the 
br11Sh eupport rod. At this time, the holding circuit through the 
outer winding of the (L) rel63' is opened at the "C" commutator re
leasing the (L} relq which in turn releases the UP magneto The 
selector then drops into place, thus centering the brushe1 on the 
trunk terminal._ During trun~ hunting, in position 7 only, the com
mutator feed ground is supplied from ground on cam M under control 
of the lL) relq. This is to prevent the reoperation of the (L) re-
18¥ by the closing of a circuit between the C commutator brush and 
segment on the overthrow of the selector or as it drops into place~ 

31. 5ELl!!CTroN BETOND 
W· 

i~:(00 · As the switch advances to position 7 3/4, ground through ca."'11 E 
is connected to the sleeve of the selected trunk as a b11sy oondi tion. 
With the switch in position 8, a circuit is closed from ground on the 
armature and make contact or the lCR> relq, through C&III O, cam R to 
battery through the outer winding of the (L) rela.v, which operates 
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advancing the awi toh to poei ti on 9. lu poai tion 9, the tip anJ ring 
sides ot the outgoing fundamental circuit are olo1ed through the tip 
and ring terminals of the selectecJ. trunk for selection beyond, through 
the ft .and FR bruahe1 of the sender selector, and cuaa F and G rea_peo
tively. After selection beyond haa been completed, grotllld in the sen
der ia removed from the SO lead, releasing the (CHj relq, in turn re
leaaing the (L) relq. The (L} rel,q released, advances the switch to 
poll tion lO. .All the awl tch leaves po■ i tion 9 the dialing circuit is 
opened at cam P and u it leave, position 9 l/2 the dialing circuit is 
opened at cam Q and in poaition 9 3/4 the ring lead from the line 
tinder is closed through cam Q to the (Pr) selector switch and in posi-
10 the tip lead ia oloaed from the line tinder through cam P to the 
(Pf) ■elector ■witch. 

32. YIBSt !15,: gr Q 61,JcIB'G LIP 

A.a the d11triot•itch enters position 9 3/4 to 10 1/2, the {Pl) 
magnet opera tea in a oiroui t through the 6 bruah an4 2 terminal• to 
ground on caza H. the (P!) magnet operated, steps the bruah usembl7 to 
terminal 3. With the liue \eat swi toh on terminal.a 3, 4, 5 and 6, 48 
volt ~attery la conneoted to the tip side of the aabacriber'a line, 
through 'terminal 3 1111d (f) brush of the aeleotor and oam p. the oharge 
in .the station condenser 1• thus neutralised ao that it will uot inter
fere with the proper fmctioning of the (T)relq u the line la tested, 
when the line test ••itoh enter■ a teat poaition. A cirow.t 1• al10. 
cloeed trom battery throagh one winding ot the repeating coil, winding 
ot the (DC) relq, R-3 1-ruah and terminal 3 ot the test awitoh, to 
ground through the non~indactive winding ot the (BO) relq, operating 
the (DO} relq. 'rhe operation of the (DO) rel-.y closes a holding cir
cuit tor tbe (D) relq. With the line teat awitoh on ~termlnal 3, a 
circuit 1a aleo oloae4 from battery through its (R) brush and 3 ter
minal. to growad through the iDller w1nd1ug.ot the (Rr) relq which oper
ates. · 

33. apw rg Tffl -

'fhe (B'f} relq operated, (a)· cloeea a circuit trom ground on the 
(CJ bruah and. 3 terminal of the line teat 1wi tch, ■alee contact and 3400 
ohm w1nci1ng of the (M) rela.,v, to batter1 through the wiuding of the 
(If) relq which operates and ( b) conneota ground on 1 ta armature to the 
aeleotor time alarm o1roui t. The tunotion of the (Rf) rel.,- 11 to !UJce 
a routiu teat of the(~) rel-.v on each call 'betore it 11 oonneoted to 
the line in conneotion with making two party tests, If the (f) rela.,v 
operates satiataotorily in seriea with the 3400 ohm winding ot the (BT) 
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rel.a¥, it does so on less current than it would receive under the worst 
line oirouit oonditions, thus assuring its operation under the worst 
oircui t coudi tion. .It the ( T) relB3 does not operate in series with . 
the 3400 ohm winding ot the (RT) rel&¥, the (PT) selector remains on 
terminal 3, causing the selector time alar~ circuit to function~ When 
the (T) rela_y operates on a routine test, a circuit is closed trom 
ground on its armature, make contact of the (RT) rel33, to battery 
through the inner winding of the (I) rela_y, which operates. The(I) 
relq operated, eloses a circuit trom ground on its armature, terminal 
3 ·and 5 brush ot the party line test swi toh to battery through the 
winding and break contact ot the (PT) magnet, operating the selector 
which steps the bruahes to termin&l 4. With the line test switch on 
terminal 4, the operating circuit for the (T) relq is opened, at the 
C brush, releasing the (T) rela_y. The (T) rela_y released, opens the 
circuit through the (I) rela.v which releases. The (I) relq released, 
steps the eeleotor to terminal 5 in a cirouit traced from ground on 
the armature and break contact of the (I) relq, terminal 4 aud (S} 
brush of the selector, to battery through the winding of the (PT) mag
net. With the line test switch on terminal 5, a circuit 1• olosed 
from battery through the winding of the (PT) magnet, (SJ br11sh and 
terminal 5 to ground through the make contact of the l4g-A interrupter, 
operating the 200-S selector. When the contacts of the interrupter 
break, the energi31ng circuit of the selector magnet is opened, releas
ing the magnet, which steps the brushes to terminal 6. The 200-s se
lector continues to operate under control of the 149-A interrupter, ad
vancing the line test switch to position 9. 

~iSTUJG SUB-STATIOB 

At terminal 7 ot the line test switch the aubscriber's l111e is 
tes~ed to determine which part7 on the line has originated the call• 
in order that the call mq be registered correctly. If the call orig
inate■ at the station whose ringer is connected to ground through a 
condenser, the (T} rela.v does not operate. It, however, the call 
originates. at the station with the grounded ringer, the (T) relq 
operates in turn operating the (RO) relq. The (T) relq operates in 
a oirc~it from ground through the sub-station ringer, over the tip 
aide ot the line, through the cam P, (T) brush and terminal 7 of the 
line test selector, to battery through the winding ot the (T) relay. 
!he oper•tion ot the (T) rela.Y cloaes a circuit from ground on its 
armature, break contact of the (RT} rel9-1 make contact df the ( CI-l) 
relq to battery through the inner winding of the (RC) rela.v which 
operates. The (RC) relay operated, trbllsfers the oirouit to the mes
sage register·, as explained hereinafter. 

1--
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8 ~ALICING SELECT! ON 

With the switch in position 10, the sender o1rcu1 t functions and· 
connects ground to the Fr lead, causing the (Lj relay to operate and 
lock through its inner winding over the tip of the fundamental circuit· 
previously described. The (L) rela_y operated, advances the switch for 
ta:L.~ing selection. This circuit is traced from battery through the R 
magnet, cam .B, make contact of the {L) relay, to ground through ter
minal 9 and (C) brush of the line test selector • .A.s the switch ad
vances, ground is intermittently connected to the tip side of the fun-

. damental circuit through cam E, holding the (L) rel~ operated, but 
successively short-circuiting and permitting the reoperation of the 
stepping relay in the sender circuit. When sufficient impulses have 
been sent back to satisfy the sender, the fundamental circuit is 
opened, releasing the (L) relq. The (L> relq released, opens the 
circuit thro:ugh the R 1118€;1let, stopping the switch in position ll, 12 
and 13, depending upon the class of call. With the line test swi t-oh 
on terminal 9, the (T) rel~ releases, and 48 volts battery is disoon
neoted from the tip side of the line. With the line test switch on 
terminal 9 and the district sequence switch in position 10, a c1rcu.1t 
is closed energizing the 200-S selector. This circuit is from ground 
cam H, terminal 9 and (S) brush o·f the switoh, winding of the (P!) mag
net, to battery .through terminal 9 and (Bl brush of the selector. .AJJ 
the district switch advances from position 10/1/2, the operating cir
cuit of the (PT) magnet is.opened at oam H, releasing the magnet which 
steps its brushes to terminal lO. With the test awi tch on terminal 9, 
the holding circuit of the (DC) relq is transferred from the .non-induc
tive winding of the (RC) rel~ and closed metallic over the sub-station 
loop. This circuit is traced from battery through one winding of the 
repeating coil, winding of the (DCi relq, (R) brush and terminal 9 of 
the line test switch, ca~ Q, break: contact of the (F) relay, terminal 
and brush of the line finder, through the station loop, back through 
the terminal and brush of the selector break contact of the (FJ rels,y, 
lower contact of cam P, ( T) brush and terminal 9 of the test switch to 
groUlld through the outer winding of the repeating ooilo 

36, DISCHARGING THE SENDER 

.Vith the (DC) relq operated, a looking circuit is closed for the 
(D) rel&J' after the switch advances from position 9. This circuit is 
traced from battery through the inner winding of the (D) relq, make 
contact of the (DC) relay, make contact of the {D) relq to ground 
through cam I. The (D) relq {178•.AK} is made slow in releasing so that 
the con<1ectiou will not be lost if the switchhoolc at the called station 
ia momentarily depressed. As the switch leaves position 10, the holding 

' ""'·:. 
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circuit of the (CI) relay is transferred from ground on cam S to ground 
on cam E, under the control of th.a (L) rel"". This circuit is traced 
from battery through the outer winding of the (CI) relay, inner con
tacts of cam u, make contact of the ( CI) rela_y, ca.111 V, make contact ot 
the (L) relay to ground through cam E. ~he release of the (L) relq 
opens the hol.ding circuit through the (CI) relay, disconnecting the 
sender from the district ciroait . 

When the receiver at the called station is removed from the switch
hook, with the switch in position 11 or 12, reversed battery and ground 
from the incoming circuit operates the (CS) rela;y. The (CS) relay oper
ated, closes a circuit from ground on cam I·, through cam N, to battery 
through the winding of the (I) rel-ay, #3 contact of the 160-H interrupter. 
When the interrupter contact closes, the (I) relay operate_s and looks on 
the same ground through its make contact. When the j:4 contact of the 
interrupter closes, the operation of the (I) relay closes a circuit from 
ground on the interrupter contact to battery through both windings of the 
(CH) relay, operating the relay. The (CH) relay operated, locks through 
its windings cam o, to ground on its mak:e contact and armature and closes 
a circuit from battery on its make contact to hold the (SL) relay operated. 
The 160-H interrupter is so connected in the circuit that the operation of 
the (CH) rela;y is delayed for at least t·NO seconds after (CS) relay oper
ates. This delq is to prevent the false operation of the (CH) relay 
should the (CS) rela_y operate momentarily before the called party answers, 
due to any line disturbances. 

380 OPER,«rOR ANSWERS 

J The switch advances to position 13, as described above and \Vhen the 
operator inserts the plug of an answering cord in the answering jack of 
the trunk, the (C~j rela;r operates on reverse battery and ground, over 
the trunk. The (CS) rel33 operated, closes a circu.it from ground on 
cam l, through earn R, to battery thro~h the outer winding of the (L J 
re.l.3¥, which operates and advances the switch to position 140 With the 
switch in position 14, the repeating coil and battery are disconnected 

. and the T and R leads are connected directly to the T and R brushes of 
the selector through ca.ms P and Q, respectively. As the switch enters 
position 13-1/2, tb.e_ (.L) rela.y locks in a circuit from ground over lead 
S of the selected trunk, and in position 14, the looking circuit through 
the inner winding of the (D) rel~ is transferred from the contaots of 
the (DC) relay to the contacts of cam J. lh position 14, a checking 
tone circuit is closed over the sleeve of the operator' :.i trunk, cam E, 
make contact ·or the (ii reley, ca~ V, 2 mt condenser, cam X, the S brush 
and terminal at the line tinder bank, to groand through the winding of 
the (CO) reley for number ohecking. 
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39. DISCON'if.ECTION - REGUL.L1 CALL 

When the receiver a.t the calling station is replaceo o:a the switch
hook, the {DC) relay releases, in turn releasing the (D) relay. The (D) 
relay released, closes a circuit through the B magnet, advancing the 
switch to posi tioa 160 Test swi toh goes intp position 11 as sequence 
switch passes position 13 1/20 As the switch enters position 14 3/4 
grotmd is connected through cam H, terminal 11 and S brush of the line 
test switch to battery through the winding of the (PT) magnet and ter
minal 11 and (BJ brush of the test switch, energizing the magneto 
When the switch leaves position 15 1/4, the energizing circlli.t for the 
(PT) magnet is ope:aed at the cam H, releasing the magnet and advancing 
the line test switch in terminal 12. The 160-H interrupter steps the 
switch to terminal l6o 

40. SECOND TEST OF CALLING LINE 

As the line test switch passes over terminals 12 and 13 with the 
district switch in position 16, battery is connected through the (Tl 
brush and cam P to the tip side of the line to discharge the sub-sta
tion condenser. On terminals 14, 15, and 16 of the line test switch, 
a second test is made on 'the line. During this test, the t1p and ring 
of the line are short-circuited through the make contact of the (CH) 
rela,y in order to test for a foreign ground on either side of the line. 
Nith the district switch in position 16, the {I) rela_y operates in a 
circuit from ~attery through its }nner winding, to ground on terminal 
12 and (Cl brush of the line test ·switch, and remains operated until 
the line test switch advances fro~ position 150 If the {Ti reley 
operates in positions 14 to 16 of the test switch, the {I) rela_y is 
held operated and the line test switch steps to terminal 16. The 
ho.L ding c iroui t is traced from ground on the armature of the ( T) re
l~, back contact of the (RT) rela_y, contacts of (CI-1) rel3¥ to 
battery through the inner winding of the {I) relay. With the (I) 
rel8¥ operated, the test switch is held on this terminal and a cir
cult is closed. operating the selector time alarm circui to Nhen the 
alarm is investigated, the sequence switch must be advanced to po
sition 17. manually, to prevent a false charge to the calling sta
tiono If. however. the line is free from ground when the second 
test is made, the ( 'l') reley cioes not operate and the {I) relay re
leases aad closes a circuit from ground through its break contact, 
terminal 16 and {5) brush of the test switch, to battery through 
the winding and break: contact of the {PT j magnet,. stepping the 
brushes to terminal 17." The selector then steps ~o position 20 
under control of the 149-J interrupter in order to allow suffici-
ent time for the operation of the message register in the associ-
ated line circuit. As the line test switch passes over terminal 19, 
a message register circuit i~ closed from battery through the make 
contact and armature of the ( CH) rela.v, opera.ting the proper message 
register in the associated line switch circuit. 
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As explained under first test of oalling line, the (RC) relay oper
ates and looks on the first line test when the call originates at the 
station with the grounded ringer, but does not operate on line tests 
wheu the call originates at the station whose ringer is connected in 
series with a condenser. The operatt'on or non-operation of the (RC) 
relq determines which station register shall register the call. If a 
call originates at the station whose ringer is connected to ground in 
series with a condenser, the (MR-1) message register in the line circuit 
operates. The registering circuit is traced from battery on the make 
contact of the l CH) reley through cam T break contact of the (I) rel93", 
break contact of the {RC) relq, through the 18-AN resistances in mul
tiple over lead H, break contact of the (LJ relay, make contact of the 
( CO) rel~, through winding of the . l.MR-1) message register to ground. 

42,. On calls originating at the station whose ringer is premanently 
connected to ground, the (RC) reley operates and locks and closes a 
circuit, short-circuiting the (E) relay which releases. This circuit 
is traced from ground on (C) brush, terminals 18 and 19 of the line 
switch, make contact of. the (RC) relay to the winding of the {E) re
lay, short-circuiting the inductive winding of the {E) relay. The 
(EJ relay released, {a) opens the circuit through the (SL) rela.1 
which releases, {b) opens the operating circuit for the (.MB) rel83", 
but the (KB) rel83" does not release on account of a circuit being 
cl ose<i to ground on cam I. . The release of the (SL) relay opens the 
circuit, releasing the (CO) relay. When the (CO) relay releases, the 
{MR-2) message register is connected to lead Hand the registering 
circuit for the second party station is traced from battery on the 
make contact of the {CH) relay, break contact of the (I) rel~, make 
contact of the (RC) rela_y-, contact of the (GJ reley, through the 
16-AN resistances in multiple, brush and commutator of the (LF) se
lector, over lead H, break contact of the (L) and (CO) relays, to 
ground through the winding of the (l4R-2) message register. 

4:30 As the operation of register (MR-2) is dependent on the release of 
the (SL) relay, it will be noted that the sleeve of the line at the 
final frame is left unguarded by the release of the {SL j rela,y. In the 
event that the line is again seized by a final selector immediately up
on the release of the (SL) relq, the ~G) relay operates and opens the 
register circuit, thus preventing the wrong station being charged with 
the call. The {G) rel&¥ operates in a circuit from ground through cams 
E, L, and H, through the winding of the {G) relS3, over the S lead to 
battery on the S lead of the final selector which seized this line. 
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DISCONNECTION REGULAR~ 

44. RESTORING LINE FINDER TO NORMAL 

As the line test switch steps to terminal 20, a circuit is closed 
from ground on the {C) brush and terminal 20 of the line test switoh, 
break contaot of the (L) rel&¥ through cam B to battery through the R 
magnet, advancing the _district switch to position 17. The A. cam ad
vances the switch to position 18, As the switch enters positio~ 17, a 
circuit is closed operating the (DS) relay in the line finder circuit. 
This circuit is traced from ground on the K commutator brush and seg
ment, through the 350 ohms winding of the (DSJ rel~, oarn N, break oon
tact of the (DS) releyq The (DS) rel&3 operated, (a) locks through its 
make contact and 350 ohm winding to the same battery, ( b J closes a cir
cuit through the outer winding of the (F) rele_y, thus insuring the 
holding of this rela_y until both the line finder selector and the dis
trict selector have returned to normal, (c) operates the line finder 
DOWN magnet from ground o~ its armature, which restores the line finder 
selector to normal. When the line finder selector returns to normal, 
ground ia disconnected. from the JI oorn.inutator segment, releasing the 
(E), (DS) and (IIBJ relays. 

45. RiSTORlNG DISTRICT TO NORMAL 

With the district ■witch in positton 18, a circuit is closed from 
ground on cam I, break: contact of the (D) relay, cam D, terminal 20 and 
(S) brush of the test switch, to battery through the winding of the (PT} 
magnet which operates and advances the switch to terminal 21. With the 
line test switch on terminal 21, the circuit 11 closed from ground on 
the (C) brush and terminal 21 of the test switch to battery through the 
DOWlll magnet, restoring the selector to.normal. When the district selec
tor reaches the bottom of the frame, a circuit is closed from ground 
through the i commutator brush and segrnen t, ( D) brush and terminal, 21, 
(S) brush and terminal to battery through the (PT) magnet, stepping the 
brushes to terminal 22. Wl th the test switch on terminal 22 a circuit 
is olosed trom ground on the terminal 22 anu (S) brush to battery through 
the (PTJ magnet, stepping the switch to terminal l. With the line test 
switch on terminal l, ground through the Y commutator brush and segment, 
(D) brush and terminal l of the line test switch, cam B to battery 
through the R magnet, advances the district switch to position l. As 
the swi toh leaves posi Uon 18, the circuit through the DOWN magnet h 
openeo., and after position 18 1/4, the circuit through the outer wind
ing of the (F) rela,y is opened, releasing the rela,yo 

46. DELAYiD :PISCO:NNECT 

Should the calling subscriber · fail. to replace · the receiver on the 
switchhook after the called subscriber has disconnected, the release of 
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the (CS) rela;v, due to the incoming trunk functioning, operate• the selec
tor time alarm _circuit from ground through cam I over the circuit previous
ly descri~ed, thereby notifying the switchman of the existing condition. 

4 7 . DISC ONNEOT I ON .. TAI.KING TO OPER.A!g OR 

,nth the plug of the. answering cord in the trunk Jack at the incoming 
end, ground is connected to the sleeve terminal of the trunk to hold. the 
district (L) rels_y operated. If the plug of the cord is removed from the 
trmlk jack before the receiver at the calling stati_on is replaced on the 
switchhook, the line rela;v in the trtmk circuit operates, thereby holding 
the- ground on the sleeve terminal. of the trl.Uik. When the receiver at the 
calling station is replaced on the swi tchhook and the plug of the answer- ~ 

ing cord is removed from the trunk jack at the incoming end, the (DC J re- ' 
la,y releases, and ground 1 ■ disconnected from the sleeve of the trunk, 
releasing the (LJ relsv, thus advancing the switch to position 15. As 
the switch advances from position 14 l/4, the locxing circuit through the 
inner winding of the (Dj relq is opened at cam J, releasing the rela,;yo 
The {D) rela,y released, releases the (SL) rela,y and then advcillces the 
switch to position 16 in a cireuit traced from battery through the R mag
net, oam D, breaic contact ot the (D)rela,;y, to ground through cam I. With 
the test switch in position 20, a circuit is closed on the {CJ bruah and 
terminal 20, break contact of the (L) rela,;y, cam B to battery through 
the R magnet, advancing the switch to position 17, the A cam advancing 
to position 18. In position 16, the (CHJ rela.y being normal, battery 
is not connected over lead H to operate the message register in the liue 
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 44 and 45. 

48. ;12ISCONl:@?Tl0N ON AlMJmom CALL§ 

Disconnection Before Line Finder Selector Finds Line 

Should the calling subscriber replace the receiver on the 
switchhook before a hunting selector finds the line, the (LI re
ley 1a the line circuit releases, removing battery from the .H 
terminal at the multiple banko The selector therefore travels to 
the "to-p of the bank: and the li brush of the selector makes contact 
with the terminal of the H comb at the top of the multiple bank. 
The (Hj rela.,y operates fr<>m · ground on the break contact and arma
ture of the {DS l relq, winding of the (B) relq eam W, H brush 
of the selector to battery. The (li} relq operated, releases the 
(LF} rel23, which in turn releases the (Fl rela.Y and opens the 
circuit through the UP magnet, stopping the aeleotor. 'fhe N com
mutator segment is opened with the selector brush resting on the 

L 

i 
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H comb to prevent the district switch from advancing from normal 
when the {FJ relq is released by the release of the {LF) relqo 
When the (F) rel~ releases, the {DS) rela_y operates from groond 
on the X cormnutator brush and segment, through its .l,000 ohm wind
ing. The (DS) rela_y operated, operates the DOWN magnet restoring 
the selector to normalo 

48o2 ?ositions 2 to 6 

If the receiver is replaced on the swi tchb.ook at the calling 
station while the district switch is in posh ions 2 to 6, the 
dialing circuit is opened at the calling station, causing the 
sender eircui t t'O function and connect a direot ground to the SC 
lead operating the (CH) rela_y and causing the (D) relq to re
lease on account of the increased current flow through the outer 
winding of the relq. The {D) relq is connected differentially, 
but does not release when its inner winding is connected direct
ly to ground and i ta ,:outer winding connected to ground in series 
With a resistance. The (D) rel&¥ released, advances the swi tah 
to position 6 in a cirouit traced from ground through cam I, 
break contaot ot the (D) rel&¥, cam D to battery through the R 
magnet. 

/ 

48o3 In position 6 the DOWN magnet operates, restoring the dis-
trict selector to normal •• When the selector re.s.ches the bottom 
of the bank, a circuit is oloaed from ground through the I com
mutator brush and segment, (D) brush and terminal l of the test 
aWitoh, cam B to battery through the R magnet, advancing the 
switch to position 7. In position 7, a circuit 1a closed from 
battery, break contact of the {DSJ relq, break contact of the 
(D) relq, cam H, through the outer winding of. the (DS) relq, 
to ground on the K oo:mnutator, operating the (DS) rel~. which 
operates the line finder DOWlf magnet returning the line finder 
to normal. When the district switch advances from _position 
6 l/4, the (L) relq releases and closes a circuit advancing 
the switch to position a. 

48a4 As the district switch enters position 5, the(~) aeleo-
·tor is operated from battery over _the (B) br~ and terminal, 
winding of the (P.e) magnet, (S) brush and terminal l of' the 
line test awitoh to groimd on cam H. When the district switch 
advances from poaition 6 l/4, the {PT) magnet releases stepping 
the test switch to position 2. Ground on the Y eo!'Il.~utator 
through the D and 6 brushes steps the teat switch to position 
4. The test selector ete~s to termiual 5 in a circuit from 
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ground on the break oontaot of the (I) relay and steps toter
minal 8 under control of the 149-A interrupter. Ground on ter
minal J8 causes the test selector to step to terminal #9. 
Ground on the Y conrnutator through terminals 9 and 10, advances 
the district to position 14. As the district switch passes 
through position 9 3/4 to 10 l/2, the {PT) magnet operates in · 
a circuit from battery through the {Bl brush and terminal 9, 
winding of the (PT) magnet, {SJ brush and terminal 9 to ground 
on cam H. With the test switch in position 9, a circuit is 
closed from ground on the Y commutator through the (D) brush 
and terminal. 9, advancing the district switch to position ll. 
As the district switch advances trom position 10 l/2, the (PT) 
magnet releases_, stepping the line test switch to terminal lOo 
When the district switch advances to position lO, a circuit is 
closed from ground on oam I, break contact of the {D) relq, 
oam D to battery through the R magnet, advancing the switch to 
position, li. 'rhe district switch passes through position 13, 
the ·(PT) magnet operates, and when the district switch advances 
from 13 l/2, the (PT) magnet releases, stEl)ping the line switch 
to terminal ll. In position 14 S/4 the (PT) magnet again oper
ates and releases when the district switch advances from posi
tion 15 l/4. The release of the (P.r) magnet edvanoes the test 
switch to terminal. 12. Ground through the 149-A interrupter 
is connected through the {P.l:J magnet, advBncing the test switch 
to terminal 16. On terminal l6, ground on the break contact of 
the (IJ relq advances the test switch to terminal 17. The 
switch advaucea to terminal 20, under control of the 149-A in
terrupter, and closes a circuit from ground through the _{C) 
brush and terminal ZO, advancing the district switch to posi
tion 17, the A cam advancing it to position 18. Ground on 
cam I, break contact of the (DI rela_v, cam D, {S) br~sh and 
terminal 20 of the test selector advances the switch toter
minal 21. The Y segment advances the switch to terminal 220 
On ,terminal 22 ground through the (SI brush ste~s the test 
switch to· terminal l, where a circuit is closed from ground 
on the Y commutator, {D) brush and terminal 1, advancing the 
district ewitoh to position lo 

When the line finder selector returns to normal, ground is 
disconnected from the M commutator, thus releasing the (E), (DS) 
and (.llB) rel~s. The (DS) rel&3 released, releases the (F) rel~, 
restoring the circuit to normal. 

Position 7 to lO 

If the reoeiver at the calling station is replaced on the 
switchhook while the district swjtch is in position 7 to 10, the 
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switch advances until selection beyond is completed, when ground 
is discon11ected from the SC lead in position lOo After sub
scriber's line is tested and line test selector steps to position 
9, the (DC) relq releases, releasing the (D) relay which closes 
a circuit from ground on cam I, break contact of the (Dl rela_y, 
cam :D, to battery through the R magnet, advancing the switch to 
position 160 As the switch advances to position 16, the line 
test switch steps to terminal. 2D, and in position 16, the (L) re
lq releases, advancing the switch to position 17, the A cam ad
vancing it to position 180 

TELL TALI@ - LINE FINDER SELECTOR 

49. BRUSHES NQl' TRIPPED 

Should the . line finder selector travel to tell tale due to the "N" 
and "C" segments being openeo,, the (LF) relay releases. The release of 
the (LF) relS3 releases the "UP" magnet and also releases the (F) relq 
provided a sender has been found. The release of the (F) relay operates 
the down drive magnet and reoperates the (Fl relay returning the line to 
normal. 

50. WITH BRU~HES TRIPPED 

Should the selector travel to the tell tale position while hunting 
with the multiple ~rush tri 9ped, a circuit is closed f'rom battery in 
the trip circuit, terminal of the H comb at the top of the multiple 
bank (shown on TRIP circuit), H multiple brush of the line finder selec
tor, contacts of cam W, winding of the (B) relq, to ground on the arma
ture of the (DS) relay, operating the (B) relay. The (HJ relay operatedo 
releases the (LF} relay, which in turn releases the (F) relay released, 
opens the circuit through the tell tale alarm and connects ground 
through the X commutator brush and segment to battery through the 1000 
ohm winding of the (LS) reley, which operates, in turn operating the 
DOWN magnet, restoring the selector to normal.a 

51. TELL TALE DISTRICT SELECTOR 

Should the selector travel to the tell tale position during brush 
selection, ground on the X com,uutator brusb and segment is connected 
through cam B, to battery through. the R magnet, advancing the switch 
to position 80 Under this condition the resistance of the circuit 
over the sC lead is not sufficient to operate the (CH) relay, and the 
district remains in position 8 until it is restored to normal manual.17. 
If the district goes to tell-tale during group selection, ground on the 
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X commutator advances it to position a. In position 8, ground on the 
SC lead holds the (CH) relS3 operated, while in turn operates the (L) 
reliq. The (L) reJ.ay operated, adva.noes the switch to position 9o 
The (Clii ano (L) relays remain operated and the district remains in 
position 9 until it is restored to normal manually. 

52. OVERFLOW 

If' all the trunks in the group are busy, the district selector, 
while trunk hunting in position 7, travels to the top of the group and 
rests on the overflow terminals. As the sleeve terminal at overflow is 
open, the (L) relEcy releases, in turn advancing the switch to position 
8. In position 8, the (L) rela_y reoperates from ground on the arm~ture 
of the lCH) reley, advancing the switch to position 9. In positioa 9, 
~ circuit is closed from ground on the Z commutator brush and segment; 
through cam A to the R wiading advancing the switch to position lOo In 
position 10, (L) rela_y 'Operates, through the 1200 ohm winding. The (.L) 
rel83 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 cam JL. As the switch advances from position 13, the (L) 
rel~ releases, and in position 14 advances the switch to position 15. 
The release of the (LJ rela_y al.so releases the (CI) and (Cl-l) relqs, 
disconnecting the sender from the district circuit. With the switch in 
position 15, a circuit is ci'osed from the "JLiscell.aneollB Tone Circuit" 
over lead C, 2 mf condenser, cam G, winding of the repeating coil, 2 mf 
condenser. cams V and J, make contact of the (D) relq, to ground on 
earn I. A tone is therefore induced in the other winding of the repeat
ing coil, tht28 causing the "All Trunks Busy" tone to be sent back to 
the calling subscriber. 'Nb.en the receiver at the calling station is 
replaced on the switchhook, the (DC) relq releases, opening the lock
ing circuit through the (D) relq, which releases. From this point on, 
the switch is advanced to position l as described in paragraph 47. 

j 53 • "0" C CJDrol' AT OR 

The function of the "0" commutator segment is to maintain an idle 
condition on the multiple overflow terminals, so that more than one 
selector mq stop on overflow at one time; otherwise, the first selec
tor reaching overflow would make the sleeve multiple terminals busy, 
thus causing succeeding selectors to continue upward into the next 
group of trunks. The "O,. commutator segment is open at overflow,· but 
the S bar is continuous. Both the "0" ano. "S" commutator brushes are 
prernanently strapped together and wired to the multiple sleeve brusho 

' 'i. 

I . 
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When the selector is at overf .i.ow·, the "0" cormm.1ta.tor brush is resting 
on an open l dead1 segment, anci as the busy ground is fed through the 
"0" commutator bar only, this arrangement maintains a non-busy condi
tion of. the sleeve terminals. ,then necessary to combine two or more 
groups of trunks, the multfple sleeve overflow terminals between the 
combined groups are made permanently busy by being connected to ground. 
As the "S" commutator bar is closed at overflow, the {L) relay is held 
operated at this time, and the selector therefore hunts past the "made 
bµsy" terminals into the next groupo 

54. TEST ING LINE FilIDER SELECT OR 

54ol The testing equipment which is shown associated with the 
start circuit provides for the testing of all¥· particular line 
finder selector atany time. The test line used with the test 
box circuit for making the test is the first or bottom line of_ 
the bottom back in both the A and b sub-groups, the first line 
terminals in both sub-groups being connected together. When 
the fl84 plug is inserted in the 'test j a.ck of the line finder 
under test, the ST and ST-1 leads are connected together, and 
the circuit which applied· the battery to the ST lead through 
the (LF) relay in the line finder circuit is transferred to 
lead z, or if the automatic test circuit is useo, the winding 
of the ·lLF) relay in the line finder circuit is connected 
through the test circuit to the start circuit over lead Zo 
When the plug of the test box cord is inserted in the test jack 
or the line finder is being tested by the automatic test cir
cuit, the {AJ rela,y operates from ground on the test jack or 
lead to automatic test circuit to battery on the contact of the 
l.AL) rela,y, provided the l.AL) rela,y is normal, indicating that 
there are no calls waiting to be served; and also in the case 
of the automatic test circuit, provided the line finder is 
idle. The (Ai reley operating locks to battery on its contact, 
opens the circuit over the TR lead, thereby preventing &n3 
other calls from starting, opens the battery _ supply lead to the 
AL rel sy thereby preventing this rels.,y from operating on calla 
waiting to be served, and connects ground to the winding of the 
(B) reley which operates if both {ST.A.J and (STB) rel&i}"S are nor
mal, indicating that the start circuit is ready to handle the 
test call~ The (B) rela,y operating iocks under control of the 
(Ai rel~. closes the test line through, thereby operating the 
(L) reltQ' in the test line, opens the series path for locking 
up . (TR) relqs in all trip ciro11its beyond the fir'st, in se
ries with the (STA) relE13, thereby preventing a call from being 
started in a succeeding trip circuit after the start cirouit is 
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free and before the test circuit has had time to start the line 
finder under test, operates the (Cl and (0-l) rela.vs and con
nects battery to the winding of the {D) rel~o 

54o2 If the automatic test circuit has found the line finder busy 
the circuit through the (A) rela.v is left open, the (A) rel&¥ does 
not operate, and the test call is blocked until the line finder 
becomes idle. The (CJ relay operated (a) opens .the circuit 
through the (SA) rela_y preventing this rela_y from operating E>.D.d 
starti'ng a. line finder in the :S group in case all the line 
finders in the A group become busy ~nile the test call is going 
through, (b) oper the normal ST lead, (a) connects lead Z 
through to the {STA) relay in the start circuit and {d) opens 
the circuit through the { 5TB) rela.y. The ( C-l) rel~ operated 
{a) closes the circuit over the TR lead from battery on the 
normally closed contacts of the (STA) and (STB) rel~s, (b) 
conaeots the K lead of sub-group A with the K lead of sub-
group B thereby connecting the K commutator segments of all the 
selectors of both sub-groups together and (c) connects the Y 
lead of sub-group A with the t lead of sub-group B so 4hat the 
{ GA) rela,y will be operated by a selector .in either sub-group. 
When the (L) rel~ in the test line operates, the trip circuit 
functions and connects ground through the { TR) rela,y in the 
trip circuit over lead TR, make contaot of {C-1) rel&¥, break: 
contaots of (S~A) and (STB) rela_,ys to battery, operating the 
(TRJ reley in the trip circuit. The above (TR) relay locks 
over lead I, break contacts of (CA) and (513) relays to bat-
tery through the winding of the (STA} relay in parallel with 
the 1000 ohm-resistance, operating the ( STA.) rela.v. The 
(STA) relay operated, short-circuits the 500 ohm winding of 
the (CA) rela_y, connects ground to lead K, operates the (D) 
relay, and closes a circuit from ground through the break con
tacts of the (GA, relay, make contacts of the (C) relay over 
lead Z to battery through the {L~') relay in the line finder 
circuit, causing the line finder to start hunting for the call-
ing line. The {DJ rela,y operated locks to ground on the arma
ture of the (A) rel&3 ■ When the (STA) relay releases after the 
line finder has passed the tripping zone, the (E) rela_y operates 
from ground on the left inner armature of the ( S'.l.'A) relay, ~alee 
contact of the {IJ) reley to battery through the break contaot 
and wi.adi.ng of the {E) rela,y. The (E) rela.y operated locks to 
grollZld on the armature of the (A) relay, releases the (C} and 
(O-l) rela.ys, closes the series path for locking up the {TR) 
relays in the trip circuits beyond the first, which was opened 
by the (B) relf\Y, closes the circuit from battery on the con
tacts of the {~~A) a.od(STB) relays which was opeued by the 
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·operation of the (Ai relay and later closed by the operation of 
the ( C-1) relay, through to the TR lead, and closes battery to 
the (AL) rela.y which was removed by the operation of the (A} 
rel9¥. This leaves the start circuit prepared to handle regu
lar calls. 

When the plug of- the test box cord is removed,, from the 
Jaok:, or the automatic test circuit has been restored to nor
mal, the (A) rel~ is released, releasing the (B}, (D} and 
{E) rela.ys and restoring the testing equipment to normalo 

ENG, E.G.S. 
September 2, l926o 
IB 
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