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ME'UIOD OF OPEBATIOII 

Sohematio For District Selector Circuit - Line Finder Circuit - Line Circuit -
Trip Circuit - Starting Circuit and · TS.me  Alarm Circuit• Arrange& For Flat 
Rate Or Indicating Message Rate Linea - Power Driven Machine Switching System. 

!bia 11ethod of Operation was prepared tram issue 9 or T-502733 • 

1. . LINE AID ';8iIP CIRCUIT 

1.1 . DEVELOPM!ft 

l .il PURPOSE OF c·mcm:T 

1.111 '!'bis circuit is used in establi •hing 
conneotione between subscribers' stations 
with the apparatus· in the mechanical ottice. 

1.12 WORKING LIMITS 

1.121 Thia circuit has a maximum external loop 
reaistance ot 750 ohms and a mininlu:m leak 
ot 10,000 ohms. 

1.2 OPERA TIOI 

1.21 FUNCTIOBS - !he principal fl.motions ot this 
are: 

1.211 To cause the star ti ng circuit to f'unotion and 
start a·line tinder selector hunting tor the 
calling line . 

1.212 To trip the proper line tinder brushes. 

1.213 To operate the message registe r on a c�arge 
call. 

1.214 To operate 'f?he line finder time alarm circui t . 

1.215 To dis c onnect battery a nd ground from the sub­
scribers line on an inoaaing call. 

1.22 CIRCUITS - Thia line tip circuit will 

1.221 Any standard start circuit. 

PRIICIPAL 
circuit 

COBNECTING 
hinction with: 
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1.222 Any standard district circuit. 

1.223 J:Ay a-tandard .f'inal c ircuit. 

1.3 DETAILED DESCRIPTIO!l 

1.31 ORIGINATING A CALL - The operation ot a call· 
first ten lines of a group 

is as f'ollawa: - When the reeeiver at the calling 
_station is removed from the switchhook, the. · (L) 
relay in the line circuit operates, thro1lgh the 
200 ohm resistance, winding ot the (L) relay, 
contact or the {CO) relay, over the ring aide ot 
the aubacriber1a 1:0�p, back OTer the tip side to 
ground on the armature or the (CO) relay. '!he 
line (L) operateli connects battery to the . 
H of the line and operates the (BA) relay 
through its inner 'Winding . '1he (BA) relay opera'ted, 
operates the ('IR) relay from ground on the armature 
or the (BA) relay, break contact ot the (KLrelay,. 
'100 of the (TR) relay, :to batiiery O"ler the 
TR lead.· �e relay operated, operates the two 
trip •gnets, (b) opens the locking series 
through the (TR) re lays in the other bank groups and 
(c) locks through ite 600 ohms winding to battery on 
terminal � and brush of the G group distributor 
•eleo�or in series with the (STA) relay in the start 
c.ircuit,. operating the (STA) relay. 

l .:S2 STARTING A LINE FINDER .;. When the (STA) relay in the 
it operate s  the (LF) relay which 

starts a line finder hunting tor the calling line. Each 
TRIP magnet operates its trip rod, thus tripping the 
corresponding group, brushes or the associated selectors 
on its respective side of the !'re.me. jhe operation of 
the relay c onnects ground.to the K lead operating 
the relay. !he (K) relay· operated (a) locks to 
ground on the armature of the (BA relay under control or 
the (0) relay; (b) opens the circuit through the 700 ohm 
winding o� the (n\) relay, thus preve�ting another

)
line 

tinder •elector from being started by rhis call (c closes 
a circuit from the 1500 ohm winding Qf·, the (0) relay, but 
the (0 ) relay does not opel"8.te at this ,'t.time on account of 
insufficient a-.0\lnt or current through -���e rinding. As the 
line tinder selector move.a upward and a.t the end of the 
tripping zone, ground an the K commutatqr ·brush and seg­
ment, short-circllits the 600 ohm winding or the .(m) 
relay ,releasing the (m) relay. lhe ('IR) relay re­
leased ,  closes the locking, aeries circuit through the 
(iR) relay in the other groups ·and opens the circuit 

{ 

origi~tlng in the 

relay· 
terminal 

· ohm 'winding 
{TR) 

)' . 

·stait circuit operates 

circuit 
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through the two trip magnets, which release. 

1.33 '1HE 1RIP CIRCUIT - When the selector 
. terminals associated 

with the calling line , g round on the H terminal 
operates the (0) relay. 1he (o) relay operated, 
opens the locking circuit ot the (K) rel�y but the 
(K) relay ie very slow in releasing and holds the 
( O) relay operateff through the 1500 ohm winding in · 

order to permit the (BA) re.lay to release bei'ore the 
(0) relay, otherwise another line i'inder may be 
started by this call . When tlie line has been found 
the district functions and connects battery to lead 
s, operating the (CO) relay. 1be (co) relay operated, 
releases · the line (L) relay which in turn releases 
the (BA) relay thus ope

.
ning a ciroui t; releasing the 

(O} relay·. ·:Another call may now start within this 
same g roup of ten lines.it the starting circuit is 
ready for the c•ll. 'Ihe operation for a call originating 
in the last ten lines of' a group or twenty, will be .. 
similar to that already described tor the first t�n 
lines except that tbe (BA-1), (K-1), (c-1) and ('IR-1) 
relats are ·involved instead or the (BA), (0), (TR) and 
(K) relays. 

· 

1.34 SDmLTANEOUS CALLS - It there 1., a simultaneous call 
and last ten lines or a g roup or 

twenty lines , the . relays of both bub-groups will op&rate. 
as already described, starting two line finder· selectors 
in different sub-groups at the . same time . .. � In this case, 
the line windings . ot the (0) and (0-1) r_,,.1ays are conneotec 
together. tbro� the make cQntacta· of the (BA) and (BA-1) 
relays . �e. (o) &rid (0-1) relays :will theref'ore ope�te it, 
parallel when the H brush of' either or both.line finder 
selectors make contact with the H terminals of th& 
calling line··. 

1.35 MESSAGE ·REGISn!:R - On me s sage register calls, a message 
on l;>attery over iead H. . 

1.36 TERMINATING CALLS - When the f'inal selector connects 
and sleeve terminals of an idle line 

at the final nmltiple, battery through a resistance 
in the final circuit is connected over the S lead to . 
ground through both windings· of' the (CO) relay· (on · 
individual lines or the last l�ne of a group or con­
seeuti ve lines) or through the 100 ohm winding of' the 
(CO) relay on an intermediate line of a group of con­
secutive lines . nte (CO) relay operated, disconnects 

RELEASING 
brushes make_ . .contact with the 

in botb the Hrst 

• register operates . 

to tlie t{p, ring · 

. I 
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!he L relay battery bridge from across the tip 
and ring or the line. When the fi�Al selector 
returns to normal, the circuit through the ·winding 
of the (CO) relay is opened, releasing the relay . 
and restoring the circuit to normal. 

2 • S '11.R. TING CIRCUIT 

2.1 BEVELOPMENT 

2.11 PURPOSE OF CIRCUIT 

·2,111 '!hie circuit i s  used to control the routing 
or calls to the reepeotive line finder 
selectors and to start an idle.aeleot�r· 
hunting over the line terminals tor the oalling 
line. 

· 

2.12 WORKIWG LIMiiS 

2.121 None. 

2 .2 OPERATION 

2 .21 PRIBCIBAL FU?lCTIONS - 2he principal f'unotion.s ot 
are: 

2 .211 To route the call. 

2.212 To start a selector huntir11g for the calling 
line. 

· 

2.213 To release the trip relay in the associated 
trip circuit, thus permitting another call 

. to start in. any othe r group. . .;� . 

2�214 Each, regular starting circuit is equipped with 
an emergency plug and jack �or immediately 
r.eplacing.the regul� ci�ouit with.emergency 
oircuit at any time. 

2.215 ·To test the line f'inders .  

2 .:216 To return to normal. 

2.217 To free the start circuit. 

2 .22 CONNECTING CIRCUITS - �is ciroui:t will function: 

2.221 With any standard trip circuit. 
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2.222 With any standard line finder and 
district circuit. 

2 • 3 DESCRIPTION 
. 

2.31 CALL - When the receiver.at the. 
removed from the n!.tcbhook. the 

(L) and (BA) relays operate, operating the· (s.TA) 
relay fr.om ground over lead 1, terminal 1 and brush 
ot the G group distributo� selector, break contacts 
ot the (c), (CA) and (SB) relays to battery through 
the 18-BH resistance in parallel with the winding . 
or the (STA) relay. '!he (STA) relay operated, (a} 
operates the (STP-G) magnet, which remains operated 

.2.32 

· until the (STA) relay r�leases, (b) short-circui.ts 
the 600 ohm 'rinding of the (CA) relay, preventing it 
from o�rating and starting a line finder in sub­
group· B", while a call is through, {c) connects 
ground to lead K .operating the relay and . 
closes a- circuit over lead.ST, operating the 
relay thus starting a line finder hunting tor the 
calling line. 

· · 

STARTING LIWE FINDER - As the line finder starts 
a closed over lead Y operating the 

(GA) ;relay. 1he relay operated, removes ground 
: from lead ST, locks to ground on the a riu.ature �r the 

(STA)' relay and closes a cireui t operating the (STP-A) .. 
magnet. '!hi 8 circui t is traced rrom grourid on the 

. 

make contact of the (STA) rela y, make contact or the 
(GA) relay, terminal and brush of· the (A-3) arc ot the 
A selector , to battery through the winding of the 
{STP-A) magnet. · 1he (STP-A) magnet remains operated 
until the release or the .(STA) relay . Ground is. also 
conneoted to lead CH operating the (CA) or (CB) relay 

. when_all line tinder selectors in a group are orr 
· normal • . u· the line £inder continues · upward groun� is 

momentarily connect,ed ·to lead K, thus releasing the 
·(TR) rel�y in the .trip circuit but holding the (STA) 
relay opera.ted. When the ground is disconnected 
from lead K, the (STA) relay releases.and (a) opens 
the locking circuit-through the (GA) relay which 
releases, (b) -opens the circuit over lead X, (c) opens 
the circuit through the ( s TP-G) magnet, which release B 
and steps the brushes of the G group distributor selector 

- to the next terminals 1 (d) opens the circuit through . 
the (S!F-.A) magnet, which releases and steps the 
brushes of the A group distributor selector to the next 

·. -5-

DETAILED 

ORIG INA TING 
calling station ie 

upnrd 

going 
. {K) ( ) 

j (~) 
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ter.tnala, (e) remOYes the short circuit trom.. 
the 500. ohm winding of the (CA) r.elay, but 

·the (CA) relay will not operate unle�e all 
selectors in the group are busy. 

EMERGENCY OF START CIRCUIT - . If either the· 
or operated, due to the 

failure or the (TR) or ('IR-1) relay in the trip circuit 
to be shunted out and released, the (KF) relay operates 
as soon ae the interrupter contacts I_, III· and V close, 
and locks under control. ot the (STA) or (STB) relay. ·If it · · 
remains locked tor. two seconds, interrupter contacts II 
and.IV close and connect ground to winding of either the 
{TR) or (TR-1) relay in the. trip circuit, (depending upon 

· whether the ·call is through the "A" or "B·n sub-group ), · 
releasing the (!R) or (iR-1) relay. -When ground is 
removed uy· the opening or the interrupter contacts II or 
IV, the (STA) or the {S�) relay releases, releasing the 
{KF) relay and restoring the circuit to normal. 

START. CIRCUIT - '!he closure or the interrupter 
ooours at the same time contacts II 

and Iv are closed, while the (KF) relay is operated, 
operates the (ItA) relay. 1he (KA) relay operated, (a) 
looks under control of a key at the trouble desk, (b) 
lights a lamp at the trouble deek, individual to.the line 
tinder frame, and operates an alarm. 'lhe operation or 
the key releases ·the· (KA) relay, extinguishing the lamp 
and silencing the alarm. '!he operation for a call 
originating in the last· 10 lines of a group or 20 will be 
aimila� to that alread� described tor the ·rirst io·linea, 
.except that the ( S T-B) and (GB) relays are involved in­
stead ct th� '(STA) ·and (GA) relays. 

lLL SELEC WRS IN ONE SUB-GROUP BUSY - . I�_.all tb.e . are busy. the (CA) 
relay operates in a circuit from ground ciYer lead CH• 
500 ohm winding or: the {CA) relay; to battery through 

-the 600 ohm.reBistance C. The (CA) relay operated , trans­
tera the circuit over lead 1 f'rQlll the winding of the (STA) 
relay, to battery through.the winding ot the - (SA) relay · 
and the break contact·ot the (SB) -relay. When a.call is 
now reoeived, the (SA) relay operates_, ·in turn operating 
the ( s m) relay. ibis circuit . is traced from battery 
through the winding of the · ( s TB) relay, make contact ot 
the (SA) relay, 600 ohm resistance B, to ground on the 
armature of the (CB) relay. '!he ( S TB) re lay operated_, 
operates the (LF)'relay in the district thus starting a 
seleotor in the •1! sub-group hunti-ng for the calling. "' . 

(STA) the . ( s TB) relay remains 

·2 .34 . ALA.RU: 

contact VI, ihieh 

selectors -in sub-group I~ tor example, 
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line and closes . a locking circuit through the 
1000 ohm 'rinding and make contact or the (CA) 
relay. 1hi 8 is . to prevent ·the release or the • 

(CA) relay1ahould a selector become available in 
the "A" sub-group·wt11le a call is going through the 
·"B" �-group. It all selectors in sub-group "B" 
are buay. the operation is similar except that the 
(CB), (SB) and (ST.A) relaya now operate. 'Ihe (STA) 
relay operated, starts a selector in the "A" sl1.b- · 
group hunting,. as explained before. 

2 .36 ALL S!LEC IDRS IN BO m SUB-GROUPS BUSY - Ir all 
are both�he (CA) 

and (cB) relays are operated. Should a call be re­
ceived in either sub-group under the-se conditions, the 
corresponding (S.l) or (SB) relay operates, but neither 
the (STB) nor (STA) relay operat&s, as the circu:t.ts 
to ground Gn the armature or the (CA) and (CB) relays 
ar� open. When a call . is received in the •A" or "B" 
sub-group, while all selectors are buey. the special 
message register in the starting circuit operates 
through the mpke contact of the (SA) relay to ground on 
the armature ot the (CB) relay, it the call is in sub­
group "A", or thr-ough the make contact of the (SB) relay 
to ground on the armature or the (CA) relay , if the 

·· " . call is in sub-group "B". 1he message register thus 
·'· 'i,ndioa.tes the number or times .calls were originated while 

all the line tinder seiectors were buey. 

2 .31. '!ES TING LINE FINDER SELEO'lDR - '!hie circuit, which 
starting circuit, enables 

the testing or any particular line fi:ndgr selector at 
any time. 1he test line used "rith the t&st box circuit 
ror making the test is the r11�·at or bottum line of' th• 
bot't9m bank in both thtt 9A." and "B'• $Ub-groups. the 

'first line terminal in both sub-groups being oonnected 
together. When the iu· plug (shown on the line tinder 
cireui t) fs inserted in. the test jack or the line finder 
under test, the ST and ST-1 leads_ are connected together 
and the cir�ui t that supplies oottery to the s T lead · ie 
transferred to lead z� When the plug or the· test box . 
cord is inserted in the test jack, the 'A) relay operates 
from ground on the sleeve of the test b�x cord. . 'Ihe (A) 

. ·  operated opens the circuit over lead m and operates 
· the relay. 'lhe (B) relay is slow in operating to 

prevent a call which ha.e just reached the (STA.) or (sm) 
relay from being inte�x,upted. 1.he (B) relay operated, 
(a) looks to battery on its make contact (b) operates the 

.J 

-7-

selectors in both sub-groupe 

is shown associated with the 

relay 
\B) 

busy, -
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(C) and (C-1) relays and (c) closes the ring side · 

or the loop through the test box, which operates the 
(L) relay associated with the test line. 1he (c) 
relay· operated -(a) transfers the circuit for operating 
the (S'tA) relay from the G distributor selector bank, 
(b ) opens the normal ST lead (c) connects ground to 
lead z, (d) opens th� operating circuit tor t�e (ST-B) 
relay, which would otherwise operate and look on a 
call within the last 10 lines in the group. 'lhe (CI) 
relay operated· (a) c loses a circuit over the 'IR l6ad 

battery on the armature or the (STP-G) magnet, 
connects the x lead of sub-group It 4�·. Yi th the K 

letld or sub-group B, thus ·connecting the K c ommutator . 
segments of all the selectors or both sub-groups together, 
(c) connects the Y' lead of sub-group ·"A" with the Y lead 

· ot sub-group "B". ·so that the (GA) relay will be Ol'8rated 
by ·a selector in either sub-group. When the (L) relay 
in the te$t line operates� the <.BA) relay in the trip 
circuit I.Unctions and con?leQts ground·through the ('IR) 
relay. ii( trip oir�uit' OTer lead TR,. make ocn�act 0£ the 
(CI) relay, break contact of the (STA) and (STB) relays 
to battery on the. contact<€ the (STP...0) magne�;, operating 
the (m) relay in the trip . circuit. When the ('IR) relay 
opera te·a, it locks OTer lead· 1, make ·contact ot ·the ( C) 
relay, break contacts of the (CA) and (SB) ·relays to 
battery through the .rinding ot the (STA) ·relay iai parallel -
with the 18-BH resistance, op'eratiiig the· (SU) relay. '!lie 
(SD.) relay operated, operates the (STP-G) magnet which 
remains operated until the (STA) relay releases, (b) 
ahort-cireuits the 500 ol.tmwind.ing ct.the (CA) relay (o) 
connects ground to lead x. (d) operates the (D) relay 
a•o (e} closes a c ircuit trcm t�ound through the break 
contaotof the (GA) relay, make contact of the (c) relay 
over lead Z to battery through the (LF} relay in �he dis­
trict· thus causing the iine finder to start hunting for 
th� calling line. '!he (D) relay operated, l�cks to ground. 
on the armature ot the (A) relay. •'When the (STA) relay 
releases, the (E) relay operate s from g1ound on the left 
inner armature of the (STA) relay, make contact ot the 
{D) relay, to bat �ery through the break oonta.ct and winding 
or the (E) relay. '!be ·(E) relay operated, (a) locks to 
ground on the armature of the (A) relay, (b) releases the 
(C) and relays, thereby restoring the st•rting circuit 
to normal,- closes the circuit from battery on the 
armat�e of the (S'l'P-G) magnet, which was opened by the 
operation or the (A) relay and later . closed by the operation 
or the (Cl) re lay, through to the· 'f.R lead. When the plug 
or the test box cord is removed trom. the jack, the 
(A) relay is released, releasing the (B), (D), and (E) 

-~ 

fr{IA 
(bJ 

-8-

(Cl} 
{c) 

test 
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This .Appendix was Pre rared from Issue 28 of Drawing T�502733 

Line Finder and District Selector Circuit - Inoluding Line Oireuit - Trip 
Circuit, Starting Circuit - Time Alarm Circuit - For Flat or Individual 
Message Rate Lines - Panel System. 

16 

Add the following to paragrapi 3.311 · 

The openin� of the ground on the fundamental ring, R cam 3/7, indicates 
to the sender that trunk hunting is complete. 

APP'D. A, PmROD 
F.L.E. 

l 

April 241 

lfflIDD OF OPFJU.TIOB 

PAG?t 

"It" WIRim 

. I 

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



Western Electric Company, Incorporated, 
Equipment Engineering B�ch·, Hawthorne, 

ME'!BOD OF . TIOW 

( 1 Pages ) Page 1) 
Is;u; 1 App. 1 B T-602?33 
October 22 ,. 1923 ( *) . 

Schematic tor District Selector Circuit - Line Finder Cirouit - Line Circuit -
Trip Circuit -·Starting Circuit and 'l'ime Alarm Circuit - Arranged for Flat 
Rate or Indicating Message Rate Lines • Panel Machine Switching System. 

On Pa.gea 33 to 40 Inclusive, Cancel Circuit Requirements and Test Clip Data. 
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E .R .C. 
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.) 
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relays, thereby restoring the test circuit to 
normal. 

S. DIS1RICT SELECIDR AND LINE FINDER CIRCUIT 

3.1 DEVEiiOFMEHT 

3.11 PURPOSE OF CIRCUIT 

3.111 'Jhis.oircuit is arranged to find the calling 
subscriber 1_·s line and connect it with the 
various ditching apparatus necesaa-ry to 
complete a call. 

3 . 12� LIMITS 

� 3 .121 '!hie circuit has e:itornal trunk supervisory 
loop ot 5010 ohms at the eutgoing end and at 
the incoming it has an external subsoriber's­
line supervisory loop or 900 ohm.a maximum with 
a leak or 10,000 ohms. 

3 .2 OPERATION 

3.21 PRINCIPAL FUNCTIONS -- 1he ·principal functions of this 
are'as 

3 .21 '. To find the proper line and start the sender 
hunting.for an- idle sender selector. 

3.212 1b establish talking connection. 

3 .213 To supply talking battery to the calling 
station. 

3 .214 - .To select an idle sender. 

i.215 To conneot 'battery for the operation or the 
'riles�age register in the line oircuit on a 
charged call. 

_ 3 .216 To connect a busy tone to the calling station, 
if required • 

3.22 CONNECTING CIRCUITS - -1his district selector circuit 

3.221 Any standard line circuit. 

�.222 Any standard stibsoribers sender. 

.:.9. 

J!ORIING 

an 

circuit 

·will function with: 
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·. 3 .223 Any standard incoming circuit . 

3.3 DETAILED DESCRIPTION 

S.301 STARTING FINDER - When the receiver at 
·removed from the switchhook 

various relays ... in. the line, trip and start cireui ts 
operate and (a) ()Otinect battery to the H terminal or 
the line .at the line finder multiple bank (b) 
connect ground to th e ST lead, operating the (11') 
relay. 1he (I.F) relay operated, (a ) looks on its 
contact and windings in aeries to ground on the · 
make contact of the (H) relay, (b) closes a circuit 
over lead Y �perating the (GA) relay in the starting 
circuit, (cj operate� the UP magnet from ground on the 
"B" conuttU�tor,· ��sh and segment causing the line 
finder eelector to travel upward and hunt. for ter-
minals or the calling line' . to which- battery is 
connected, as hereinafter described, (d} closes a circuit 
1from the same ground on the "N" connnutator brushi and 
segment, through the break contact of the (E) relay, 

to.battery through the inner winding of the (CI) relay, 
operating the ·(cI) relay. 

· · 

· A SENDER - As the line finder selector 
for the calling line, a circuit 

is clo ��d through the M commutator, slightly after the 
brushes or the selector move of £-normal. Ground on the 

· M commutator brush and segment, operates the line finder 
. (E) relay. '!he (E) relay operated, (a) operates the 
{MB) relay from ground on its armature, through the 
break springs or the MB jack, to battery through the 
inner winding or the (JB) relay. (b) closes a circuit 
from ground on the upper inner contact of' cam I, make 
contact of the relay, to battery through the inn er 
winding or the relay, opera.ting the (p) relay, (o ) 
opens the operating c ircuit of' the (CI) relay, thus 
permitting the relay to release it the test brush of 
the sender· sele.ctor be. making cont�ct with the test 
terminal of an idle sender. If the test brUsh of the 
sender .selector ia making contact with the test ter­
minal or the busy sender, the (CI) relay locks through 
its outer winding, the lower contacts ot cam S, make 
contact of the relay to ground on the (TR) of the 
sender selector. With the (CI) relay held operated. 
the operation of the line finder (E) relay also closes 
a eiroui t oper.at ing the (F) relay in the line finder 
circuit and the district selector (STP) magnet. 1bis 
circuit is traced from batte.ry through the 1.000 ohm 

·LINE 
the caii!ng station is 

3 .302 . SELEC 'l'ING 
. ~arts upward, hunting 

(E) 
(n) 

' 
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winding of the (F) rell'\y and through the l)indings 
and break contact of-the (S'l''P) •gnet, make contac ts 
of .the (CI) and (E) relays to ground on cam H, there­
by stepping the sandeT selector brushes. If the 
next sender cirouit.is idle the (CI) relay releases, in 
turn stopping the selector, but if' the next terminal 
is busy, the {CI)' relay remains operated and. the 
sender selector continues to step until an idle 
sender is foundo When the (CI) relay releases, the test 
terminal of the sele�ted sender is immediately made busy 
to all hunting render selectors by ground connected to 
the test brush from cam H, through the make contact 

of' the (E) relay and the break contact ot the (CI) 
relay. ThLs busy ground 111 connected until the switch 

. advances from position- l 1/4. The operation or the 
. (F) relay"opens the tip and ring leads between the line 
· finder commutator and the district circuit, and prevents 

the distric·t (L) relay t_r0m operating and ac!varacing 
the district S\'fiteh· rrom normal. if the line finder 
seleotor conneots to the terminals of the calling 
line before the s$llder s•lector finds an idle sender. 

3.303 MAKING '.!HE DIS'l!UC11 BUSY - Th• MB RELAY OPERA'lED(a) 
on of· 

the (STA) relay in the START circuit, lead x, make 

c�ntaet, and outer winding of the (MB) relay, to 
battery on the break contact and armature of the (SL) 
relay, so that the (MB) relay will not release should 
the selector return to nor:l!&l while another call is 
going through, (lJ} closes a· circuit from ground on .the 
M commutator, make contact of the (LF) and (MB}··re1ays, 
to ba tte;ry through the. 800 ohm windi;ng of the {F) re-

'Which operates it the relay was not previously operat..ed, 
con�eets ground on its armature to.the series �ircuit 

through the (MB) ·relays of the other seleGtors in the 
same gro'Up, thus permitting the operation� over lead CH 
ot the (CA) or (CB) relaya in �he starting ciroui·t, when 
all line finder a�lectors in the group are off-normal, 
(d) opens the circuit over lead Y, to prevent _the (GA) 
rela.y from reoperating, (,tf) transfers the ST lead to the 
ne� line finder, which, if' buey, transfers the call over 
the ·sT lead in the aame manner until an idle line finder 
·is found. 

S .304 'RELEASING '1HE START CIRCUIT - As the line finder 
the end ot the -tripping 

zone�. the K brush nakes contact with the. K commutator 
and connects ground to lead K, thus releasing the (TR) 
�elay in the trip circuit. When the K brush breaks· 

,. 

tocli·s rrom ground 

laf, 
(o) 

• 

the armature and make contact 

selector continues upwara., at 
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cor.tact with the K oOlmnutator ground i s  
Qisconnected from. the K lead . thus releasing 
(S TA )  relay which in turn releases the start 
circuit . ". 

3 .306 LINE FINDER LINE - Wh¢n the selector 
with th,, · ternrl.nals a ssoc iated 

with the l ine , battery on the H terminal 
cperate s _ tho relay in the trip c ircuit and tbe 
(H) relay in the l ine .finder c ircui·t over lead H. 

With the (H) relay operated , a 50 ohm non-inductive 
shunt i s  connected around its Yinding , t o  ground 
on it s armature for the purpose of increasing the 
amount. ·or current through the 500 ohm wind ing or 
the ( o )  relay in �he t r ip c iroui t thus speeding its 
opera ti or.a .  Thi s !s ri ece s sary on account · Gf the 
Te ry short tlmEJ ·peri.od d uring whi ch the H brush make s 
contact with the li terminal before the circ.ui t over 
the H lead i a  op&ned by the overthrow or the selector : 
1be relay operated ,  opens the ci rcuit which hold s 
the relay ope rated , but (LF) relay d oes not re­
lease i:mm.ediately . on account of a oircui t being cl osed 

-from. ground on the C - commutator-. brush and segment , 
t� - batte ry through both windings ot the (LF) relay in 
ae ries . The (tF ) relay i s  thus held operated until the 
brushe s a re cente red on the termine.16 of the calling 

. line . lfhen the c iroui t through the C comr.iuta.tor seg­
ment is opened , the (]#') relay rel9a.ses ,  and (a) opens 
the ciroui t through the UP magnet , which stops ·the 
selector .brushes on the terminal s of the calling 
line , (b ) opens the c ircuit through the · 800 ohm winding 
of the (F ) relay s o  that when �he circuit through 
its 1 ,  000 ohm winding is opened , by the release of tho 
( C I )  relay when the di st�ict sender selector s eizes an 
idle sender , the (F ) re lay release s ,  ( c ) closes a 
circuit operating the ( SL) r9lay . Thi s ci rouit is 
traced from ground on the M commutator break contact 
of t�e (LF } relay. make contact ot the (E } relay, winding 
of the ( SL)  relay , cam T, Bake contaot ot _ the · (D ) relay ,  
t o  battery on the break eontact or the (DS ) relay . 

3 . 306 1RE ADJUS TMENT OF '!HE "c" COMMUTA'IOR BRUSH - The a.d-
to 

the t ripped "H" multiple brush, i s  such that it d oes 
not break . contact with the "c" commutator segment until 
slightly afte r the holding c i rcuit through both wi ndings 
or the (LF ) relay i s  opened by the operation �r the 
(H) relay when the .H brµsh makes contact with the H 

FiNDS 
brusbe 8 make Con tac-€ 

ee.lling 
(o) 

(H) 
(LP) 

Justment ,;,r the "c" COl1'.mutator brush, with ·relati·on 
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terup.nal a t o  Which battery is c on.�ect6d . 
11\e Up magnet , therefore , remains operated 
and the selector c ontinues to travel upward until 

·the br'1she s  are carried sl ightly above the c enter 
9f the 1 ine terminal s s· allowing the locking pawl 
to en·ter the notob on the r aak attaohed to the 
brush support rod . .At thi s time , the hC'lding 
circuit through both windings of the ( IF ) relay 
is opened at the "c" commutator , rel,,.,asing the 
relay .  1'ha ( LF )  .,.elay released , releases the uP 
magnet . '!he selec tor then d rops intu place , 
thus c entering the brushes on the line termin�l s . 

3 .307 ADVANCING THE DIS 'IRIC T • ihe ( SL) r alay operated , 

tbs ·S lead thus making the 
line te st busy at the final frame and operating 

· the (co) relay thus rele•sing the trip circuit (b ) 
elo3es a circuit whi ch operates the di strict {L} 
relay and· (CH) re lay • .  · 1his c ircuit i s  t raced from 
ground on the N -commutator b rush and segment , through 

· the break contact of the {F ) relay, make contact of 

the (SL )  relay, cam O, tO battery thro11gh both 
wind ings or the (CH) relay . Ille same ground is then 
ccinnec'ted through oam. R to b&tte.ry · through the 800 ohm 
winding of the di striot (I.. ) relay. 1he ( C!I) relay 
ope�ated, close s  a ci rctiit f rom ground on cam I ,  
break c ontact of - the tcs) relay. make contact of 

· the (CH) relay to ba.ttory through the selector time_ 

alarm oircui t not 'shown ·, which performs no useful 

function at thi s time . 'Ihe (L)  relay operated , closes 
a c ircuit advancing the di strict switch to position 2 .  
ibis oiroui t i s  traced from battery through the R 
magnet , ctJU. B ,  make contact of the (L) relay , to 

· ground through cam 1A. As the switch ad•anoe s  from 
posi tion 1, the c ircuit s through the {L) and (CH) 
relays are opened , releasing. the relays and di sconnect­
ing the selector time alarm circuit . In position 
l 1/2 to 2 ,  the associated sender is held busy by 
ground through cams H and c .  

3 .308 COMPLE TING 'lHE FONDA.MEN TAL C!RCUI T - With the 
leads are 

closed from the calling line to the tip . and ring 
leads of the as sociated sender ei rouit , thus perndtting 
the dial ing t one to be tran smitted back over the 
dialing circuit from the associated _s ender , as 
an indi oat�on that the apparatus i s  ready to receive 

• 

{a) connee~s batte~o 

switch in position 2, =aie tip and r!ng 
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the call by the · operation ·of the station dial . 
1be tip side ot the dialing circuit i s  closed from 
the · tip of the line , �hrough the break contact of 

. the (F) relay •  cam. P , to the· tip brush ot the 
sender selector . 'lhe ring side or the dialing ci­
cui t is closed f'rom the ring lead of the line , ' 

through the bre.ak contact or the (F ) relay,  winding 
ot the {nc) relay , cam Q to the R brush or the . 

· 

sender eeleotor . In position 2 ,  the (CI ) relay · 

operates through its outer winding to ground on cam 
s ,  and remai�a · operatedu:ntll the switch advances 
from position 10 • .  !he (CI) relay .operated , (a ) 
connects ground through the inne� oontao�s of cam S, 
to the test . brush of the sender selector , thus making 
the associated sender test busy after the switch 
advance s from position 2 ,  (b )  c loses the tip side 
ot · the fundamental c i rcuit through· to the sender 
and (c ) closes the s ender control (SC ) through oam.a 
V and .U ;  to battery through · the outer winding of the 
(D ) relay. · Af'ter the sender tunotions , the f'undamental . 
circuit is established for the operation of the di strict 
(L) re lay and the- stepping relay in . the sender . 'Ibis 
circuit is traoed f r-om ground in the sender circuit, 
through the FT brush , make c ontact or the (CI ) relay , · 
cam L, to battery through the -1 ,200 ohm winding ot · the 
(L )  relay, which operates .  lhe (L) :relay ope:rated , 
locks through its 1 , 200 ohm. winding and make contact 
to the same ground O'f'er the FT lead and advances the 
switph to position 3 from ground on cam M. 1he 500 
ohm. Winding or the (CH) relay i.s also connected through 

. cam U,  in parallel With the winding ot the '(D ) relay to 
the SC lead . Should the (CH) relay opera'.te at this 
time due to a high resi stance ground ' in the sender 
circuit, no : useful f'Uncti on will be performed • 

. If' '  
.. 

DISTRIC1' BRUSH SELEC.TION - With the switch in 
is  operated ror brush 

selection aver a c i rcuit traced f'rGm battery through 
the winding of the magnet , cam c ,  make contact or the 
(L) relay, to ground through the cam M. As the 
selector' moves upward- in position 3 ,  carrying the 
e amuta.tor brushes over the commutator segments , the. 
A segment and brush intermittently connects g ro1lnd to 
the tip side ot � the tu.ndamental circuit through cams 
K · and L ,  holding the {L)  relay operated , bu.t sµccessively 
short-c ircuiting th� stepping relay in the as sociated 
-sender ci rcuit ,  · thus . re leasing and pend tting it s re­
operation until the proper. brush has been selected . 
When auf'ticient impul ses have been sent back to satisfy 

./ 

,") 

l 

· 1~ 

.l 
,I 

posfflon 3, the UP · magnet 

u 
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the sender , the tundamental circuit is 
opsned , releasing the ( L )  relay .  1he (L) relay 

. released , opens the circuit througn the UP magnet , 
thereby stopping the upward movement o� the selector , 
and advance s the switeh to position 4 .  1his cir­
cuit � s  traced from ground through cam M, break 
eontact or the (L) relay , cam B,  to battery through , 
the R magnet . When two digit sende,rs are used with 
this circuit,  the ad:vance or the a·ender �place s the 
high resistance on the SC lead with a 500 ohm. ground , 

insuring the operation . or the ( CH) re lay . In · 
positi on 4 .  the trip magnet ( 'DI) i s  operated from 
ground through cam ·- s ,  and the (L)  relay i s  operated 
and locked to ground on the fundamental circuit pre­
viously described ; advancing the switch to position 5 .  

DIS '.IRIC T GROUP SELEC TION - With the switch in 
- is re.ope�ated and , the trip 

magnet being operated , causes the previously selected 
set or brusus to _trip when the - selector : starts upward 

_ as the set or brushes trip the finger 1'hioh wae pre­
Tioualy operated by the trip magnet . - As the selector 

- move s upward for group $election , _  carry.ing the 'I;> rushe s  
over · the c dmm.utator segments , the B segment and brush 
inter.mittently c onnects ground to the tip side or the;. . · 

_ fundamental circuit through cam L the district 
(�) - relay operated, but succe s sively 

_the stepping relay �n the assoe�ated sender o ircui t ,  
thus releasing and permitting its operati on unti l the 
prope r group has been $8l.ected . When suf'f'ioient im• 
pul ses ,have been· sent back to-. satisfy the sender , the 
tundamental c irouit is opened . releasing the (L) relay 
whi oh .in turn opens the o i rcui t through - the UP magnet 
and advance s the awi teh · to posi ti· on B .  - ti.hen three 
d igit sende rs a.re used with thi s ,  circuit·, the advance 
ot the sender repl;ace s the high resi st·ano., ground on 
the SC lead rith a 500-' ohm ground , insuring the 
oper9.tion ot �he { CH) relay .  With the switch in 
position 6 ;  a circuit is  c losed from ground on the 
line finde r N commutator ,

_ 
brush and segment , - through 

the break contact ot the (F ) r�lay,  make contaot of' 
the ( SL) · relay, inner contacts or cam o ,  cam R ,  to 
battery through the 800 ohm winding or the (L) relay, 
operating the ·relay . 1he (L ) re lay operated , advance s -
the switch to positio·n 1 in a circuit from battery 
through the R magnet , cam B ,  make contac t of the (L) 
re lay, cam II, in.ake contaot s  of the (D ) re!'ay, to ground 
through cam I .  

thus 

S.510 
position S, the .UP magnet . 

hoJting · 
Hmort-circui ti.ng 

thus , 

-- ~ 
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'. 3 .311 'l'RUHK HUN TING WI'FH 'lRUWK IDLE - Should the · tirst 
group selector is h�ting 

3 .312 

be idle , the (L) relay . release s as the sritch leaves 
pqsi ti on 6 1/4 . When the switch . enters position 6 1/2 , 

· gtoUnd i s  c onnected to the s leeve or the selected 
trunk through cam M, break contact of th� (L) relay. 

· cam E ,  as. a busY. condition until the switch advances 
to pos ition 1 37 4 .  . . .· 

TRUNK HUliTING WI'IH FIRS T 'lRUBK BUSY - Should the 
group selector i s  

hunting be busy , the ( L )  relay i s  held operated in 
a ci rcuit trem battery through its inner winding and 
make c ontact , cam E to ground on the sleeve terminal 
or the busy t runk .  With the switch in position 7 ,  the 
UP magnet i s  reoperated from ground , cam U under c on­
trol of the (L)  relay arid the selector travel s upward 
until an idle trunk i s  found . When the idle trunk 
i s  found � the locking oireuit through

. the inner winding 
of the ( L )  relay i s  opened bu t the relay :does not 
release immediate ly, due to a c irouit being c losed from 
batte ry through its outer winding , cam R to ground _ 

through the C commutator ·brush and segment � When the 
brushe s .ar� centered on the t runk terminal s � · the circuit 
through the C �ommutator segment i s  opened and the (L) 
relay. releases  and opens the , ciroui't \,11rough � the UP 

. 

magnet , Which stops the selector brushes on the ter­
minal s 0£. the selector trunk .  · 1he (L) relay releas.d , 
al so advance �  the switch to po�ition 8 .  

· . 

3 .313 - "c" COfmt.JTA'l'OR - 1he adjustment ot the "c" commutator 
to the t ri pped sleeve multiple 

brush i s  such , that i<t. doe1 not break contact with the 
"c" c ommutator , urrbil slightly after the ' holding circuit 
through th• inner winding of the (L) relay is . . opened , 
by the sleeve b"1sh leav�ng the busy terminal s · . and making 
oc:>ntact with the sleeve terminal of the idle trunk. 1he 
UP magnet , therefore ,  remains operated. and th� selector 
continue s t o  travel upward until th'd brushes are c arried 
slightly above tbe center or the t runk  t$rminals ,  allowing 
the locking pawl to enter the notoh on rac� attached 
to . t�e b ru sh support rod . At thi s  t ime ,  �he · other. ·holding 

:-.. Oi.rcuit through . the outer windi_ng . or the (L) . relay i s  
. - - opene� , the "c" c0tmnutator , releasing �the re lay which 

.. disconnects gro�d t�om, the commutator feed bar , {G) , . 

releasing the UP magnet . · nte selector the!\ dropa into -

place ,  thus centering ·the brushe s  on the trunk _terminal . 
Du�ing trunk hunting , in po sition 7 only , the commuta:tor 
feed g round is supplies from. ground on eam M under o ontrol 

trunk in the in which the . 

lirst trunk in the · in which the 

brush, .,1th· relation 

I 

the ,,. 

at . 
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of the (L) relay .  Thi s  i s  to prevent the 
reoperation ot the · (L) relay by the closing of 
a circuit between the C commu:tator brush .and 
segment on the overthrow or the selector or as · 
it drops _ into place . 

· 

3 .314 BEYOND - As the switch advances to 
ground through . cam E is connected 

to the sleeve of the selected trunk as a busy · 

condition . · With the switch in posi tlon 8 ; ,  a cir­
oui t t s  closed from ground on the armature and inake 
con�ot of the (CH) relay, through cam o ,  cam R 
to b$.ttery through the outer winding of the (L)  
relay which operates ,  advancing the awitch to 
position . 9 .  In position 9, · the tip and ring sides 
of the outgoing fundamental circuit are closed throl,\gh 
the· tip and ring terminals of the selected trunk 
for selecti on beyond , through the F T  and FR brushes 
of the sender aele�tor , and cams F and G re spectively • 

.Af�r the selection beyond has . been c ompleted , g round 
in the sender i s  removed from· the . sp lead. , releasing , .. _ 

the {CH) rela.y, in turn releasing the (L) .relay . The 
(L)  relay released , advances the switch to position 1 0 .  
As the switch leaTes p� sition g· 1/2 , the c ir-
cuit is opened at cams P and Q, in position 9 . 
the tip and ring _ leads from the line finder are c losed , 
through c ams P and Q res·pecitvely t�� . 24 v_olts and 
ground in the distri ct , holding the (DC ) relay 
under control of the · station swi tchhook . With the (DC ) 
relay operated , a looking c ircuit i s  closed · tor the 
(D ) relay atter the swi tch advances from position 10 . 
This circuit is  traced from battery through ·the inner 
winding of' the (D) relay ,  make con·taet of the (DC ) relay, 

. make contact of the (D ) relay to g round through c am I .  
_1be (D ) re lay (178•AK)  i s  made slow in releasing in · 
order that the conneo'tion will not be lost . 'if t:he Pitch­
hook at the called st�tion is momentarily depressed .  With 
the switch in position 10 , the sender ci rcuit functions 
and connects ground to the FT  lead , causing the (L )  
relay to operate and look through its  inner winding over 
the tip of fundamental circuit previously described . 
'lhe (L)  relay operated , advance s  the ni tch to the talking 
selection position until the relay is released by the 
operation -of the sender circuit . As the switch advances , 
ground i s  intermittently connected to the tip of 
the f'unda.mental circuit,  thr9ugh cam E ,  holding the -(L) 
relay operated . but successively short-circuiting and 
permitting the reoperation or the stepping relay in the 

SELECTION 
position 1 · 3/4, --

the. 

✓ 

. ·dia.lin& 
3/4, 

battery 
., operated, 

\ 

side 
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sender oiroui t .  When sui'1'1 cient im.pulsee have 
been -s ent back to satiety the sender,  the fUndamental 
c.irouit is opened ,, releasing the (L) relay . 1he · 
(L)  relay released ,, . opens .the circuit through the 
R magnet , stopping the switch in po sitions 11 , 12 or 
13 1 depending upon the class or call . As the awi tch 
leave s position 10, the holding circu.it of the (CI ) 
relay is tran.sferred from ground on cam S to ground· 
on cam E under the control of the (L) relay. ibis 
circuit i s  traced trom batt$ ry through tne outer 
winding of the (CI)  relay, inner- contacts of �am U ,  
make contact of the ( CI ) relay, cam V ,  make contact of 
the (L) relay to ground through oam E .  Die release 
ot the (L) relay open s  the holding circuit through 

. the · (CI )  disconnecting the . sender from the. 
district · 

3 .316 CALLED PAR TY ANSWERS - When the receiver at · the 
l.S removed f'rom the SWi tchhook 1 wi·th 

�he switch in position 11 . or 12 ; reversed battery 
· and · ground from the incoiJiing circuit operate$ the 
(CS ) '!he (CS ) -relay operated , closes a 
c ircuit grOund on ·  cam I, th�ough cam 1f ,· winding 
Qf the relay, to battery through the #3 contact · 

of' the interrupter .  ;When the interrupte r cont�ct 
c loses /� the ( I )  relay operate s and looks · on the same 
ground .th�ough. its make c ontact. When the #4 oonta.ct or 
the i�ternipter closes , the operation of' the ( I )  relay 
closes a c ircuit from ground on interrupter c ontact 
to 

.
. bat;tery through both windings of the · (CH) relan. 

operating the relay . · 1h,e ( CH) relay operated, locks 
through its wipding s 1  cam o .  to ground on its · make 
contact and •rmature and c loaes a c ircuit tram. battery · 

. on. its make. c ontac;t tor holding the (SL) relay operated . . 
' The 149-J interrupter i s  so connected in the . cir.ouit that 
the operation of the (CH) relays is delayed for at least 
two second s .  after the (CS ) relay operates .  This delay· 
is to prevent the fal se operation ot t�e (CH) relay 
should the (CS ) relay operate . momentarily before the 
called party _ answers due to any line dist'tlrbanoes .  

3 .316 OPERATOR ANSWERS � 'lbe . switch advance s to position 13 , 
as and when · the operator inserts the 
plug of an answering cord· in the answering jack or the 
trunk the (CS ) relf:\Y operate s cm reverse battery and . 
ground , o�er the t runk .  The (CS ) relay operated , olosee 
a cirQuit from the same ground on cam I , through cam ·R, · 
to batte ry t hrough the oute r winding of the (L) relay,  

n 

r~lay, 
qirctit. 

rel9N. 
f!rGm. 
(t) 
.lt9-J 

I 

.de•ori'bea above 

the: 
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. which: operates and advances the awi tch to 
p0si ti on . 14 .  With the . rii tch in position 14, 
the repeating coil and. b�ttery are disoannected 
and the T and . R leads . are connected directly to 
the T and R · brushes or, the selector through 

, cams P . and � re�pectively. ·As the nitch · 
ente� s 'pos i  tion · '13  l./2 , the: (L) relay locks in a 
circuit from. ground over lead s o£ · the a·eleoted 
. trunk , tbroug� eem E ,  to battery �.hrough the · 

make contact and inner winding cf the (L) relay, 
and in_ position 13 3/4 the looking oir.cuit through 
the· 'inne r winding of the (D ) relay le transferred 
fran the contacts of the (DC ) relay to the contacts 

. or cam J .  In position 14, _ a · checking tone c ircuit 
is closed over tne sleeve of the operator 1 $  trunk, 
cam E ,  make c0ntact of the (L) relay ,  cam V .  2 mi' con­
.denser , cam· w,, the S brush and terminal · at the line 
finder bank , to ground through the 'Winding of the 

. (CO)  relay in the line c i  rouit tor number �hacking . 

3 .317 DISCONNECTION - REGULAR CALLS - When the rec�iver 
on the switchhook> 

the · (DC ) relay releases ,  in turn releasiltg the (D) 
relay . The (D ) . relay released ; c loses . a circuit . 
operating the (F) relay . The (F ) relay operated , 

· . disconnect s the tip and ring · of the trunk from the 
line and close s a ci rcuit f·rom ground on the N 
commutator brush Q.nd segment , through its make con­
tact ,.  contact of a·am_ D ,  to battery through the R mag­
net , advancing the nitch te> position 16 • .  On in­
dividual l ine s the ( SL )  relay r�lease s when the -. · 

switch leaves pos �tion 1 5  and advance s the switch to · 
po siti on 17 , tb8 A cam advancing it to posi ti.on 18 . :}· 

3 .318 MESSAGE REGIS 'lERING - On ne s sage register di�trict 
switch in po sition 16 ,  a circuit i s  

c lo sed from battery ,  make contact of the (CH) relay, 
cam T, through the three 18-AB resi stances in paralle l ,  
H brush and terminal at the l ine finder bank over lead 
H, to g,round through the . me ssage . regi ste r  (MR) oper-

- ating the me ssage regi ster . During , the message 
regi stering period , an other line finder selector 
hunting over . the l ine terminals in the same group 
will not stop its bru�h on the multiple term�nals 
or thi s  l ine at this time on acc ount or its 
(H) relay be ing shunted by the 5 ohm me ssage 

registe r ,  wh ile . the H brush of the hunting 
selector i s  passing· over the H terminal of the lin$ . 
When the 149-C interrupter c ontacts olose , a circuit is 
c losed f rom g round , through cam R, t o  battery through 
the outer winding of the (L} relay , operating the (L) 

n 

a-b the· calling station is replaced 

. l~ ·ci roui ts, with the 
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relay • . 'lhe (L) relay operated , lopks through 
its inner winding and make contact t o  ground on 

· cam E .  Ground on the ·'II .lnake contact or the in­
terrupter i s  c los$d through cam. x. make c ontact of 
the (L) relay ,  outer contac t s  of ·cam ' J ,  to battery 
through ·the irmer winding of the (D) relay ,  which. 
i>perates . The · (D ) relay operated , advance s the 
switch to po s ition 17 in a circuit from battery 
through the R magnet ,  cam B, make c ontact or the 
(L)  re lay ! oam M1 make c 0ntact of the (D ) relay , 

to ground on · cam I .  In pos ition 17 the · A cam 
advance s  the switch to 1 8  • . 

3 . 319 RES IDRING tINE FINDER TO NORMAL - As the switch 
the circuits through 

the (D ) ,  ( SL ) ;· · (CH) and (L) ·re'lays are opened , re­
leas ing the relays and disconnecting battery for · . . 
operating the me s sage regi ster from lead H • .  ·The · re­
lease or the (SL) relay disconnects battery . frem. "lead 
s ,  releasing the (CO )  relay in the l ine c ircuit , thus 
re st oring the l ine . circuit -to normal . · Aa the switch 
enters pos ition 1 7 ,  the r&lea1e ot the (D) · relay c loses 
a ciroui t operat�ng the (DS ) relay . " , 1bis c ircuit is 
traced from ground · on the · JI · c om:mutat•r, brush . and · 
segment , through the 3 50 ohm. winding ot the (DS ) relaYJ 
inner c ontacts cf cam N , break c ontact ot the (D ) relay, 
to battery on the break contacts ot.· the (:DS ) re lay � · 
The (DS ) relay operated , (a ) locks .thtough ita make 
oontact. and 350 olua -winding to the Ba.ma battery (b) , 
�loses · a ci rcui:t through the outer �ding of the (F ) 

· . _ relay, thus insuring the relay to hold until both the 
line finder selector and the di strict selector have 
returned t o  normal , and ( c )  operate s the l ine finder 
DOWN znatnet, from g round on its aramture , restoring 
the l ine .tind·er. s elector to normal � When the l ine 
finder sel ector returns to normal , '  ground ia dis­
c onnected from the Id commutator segment , releasing the 
(E) , (DS) · and {MB )  reiays • . . 

·. . ·: . 
. 

. .. . 

· 

3 . 320 RESTORING THE DIS TRIC T TO .NORMAL - With the di striot 
,- a is closed front ground 

on the N c.omrnutator , · brush and . segment , make contact 
o£ the -(F ) relay·, cam D: t o  ba.tt�ry through �he · d is trict 
DO'D •gnet , which ope rates · and .restores · the district . 

selector to normal . Aa the . d i strict selector returns 
to normal 1 a c ircuit is c lose(i .trmn ground . .  Ori . the Y 
comuiu.tat or bru•h and segment , cam B to battery through 

-the R magnet , advanc ing the sriteh to posi tion 1 or 
no11G11l .  · As the switch leav.s po sition 1 8 ,  the circui� 
through the DOWI magnet is opened and in po sition 18 1/4 

n 

advances from position 16 to 18, · 

• 

ewltch ln position IS circuit 
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the ci rcuit throuih tbe outer winding of the 
· (F ) re lay i s  opened , releasing tbe relay and 
restoring · the circuit to normal . 

3 .321 DISCONNECT - Should the calling subscriber 
J"eceiver on the switchhook , after 

· the called subscriber has di sconnec.t� , the release 
of the (CS )  relay , . due to the incoming trunk 
tunctioning , operate s the selector t ime ala.rm circuit 
f'rom· ground through cam 1 1 thereby notU'ying the . 

. switchman of the existing conditions . 

3 . 322 DISCOHNEC TIOB TALKilfG ID OPERAIDR - When the plug 
jack at the 

inoomirtg end , ground is connected to the · s leeve or 
the trunk to hold the district (L) relay operated . 
Ir the plug · of the cord i s  removed f'rom the trunk . 
jack before the receiver at the ·cal l ing station is 
replaced o n  the switchhook. the line relay in the 
trunk c ircuit will operate , thereby holding the ground 
on the s le eve terminal of . the trunk. When the receiver 
at the calling station is replaced on the .awitchhcok,  
.and the plug of the annering cord is removed from the 
trunlc jack at the incoming end , the (DC ) relay releases 
and ground ia di sconneoted from the sleeve or the trunk 1 

rel easing the (L) relay, thus advancing the switch to 
1 5 . As the awitoh advance s from pos ition 

the locking c ircuit through .the inner winding 
ot the. (D ) relay is opened at · cam J ,  .· releasing the 
re lay .  The (D ) relay re leased , o�ns the circuit through 
the (SL) relay, which release s and operates the (F) · · 

relay, which advances the di strict switch to position 
16 from ground on the B c ommutator brush and segment . 
In pos ition 1 6 ,  ground on the : armature ot · the (SL) . 
relay through oam .D advances the switch to positi on 17, 
.th� A cam advancing it to position 18 . · In pos ition 1 6 ,  
the (CH) relay being normal , battery is not c onnected 
over lead H to operate the � s sage reghter in the . 
l ine circuit as the cal l i s  not chargeable • . From thi s 
point on , the line f'inde r and di strict selectors are 
restored to normal as described in paragraphs 3 .319 &nd 
3 . 320 . 

· 3 . 323 DISCONNECTION ON CALLS 

3 . 3231 DISCONNEC TION BEFORE LINE FDIDER SELEC '!OR 
FINDS LillE - Should the calling .subscriber 

l"eceiver on the awitchhok before 
a hunting selector finds the line , the (L) 

DELAYED 
tall to replace the 

n 
of the--answering cord la in the trunk 

u 

. 
ABANDONED 

replace the 

-~--~------~--~~~~--'--~--~~ 
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relay in the l ine circuit releases , 

removing battery from the H terminal s 
at the · multiple bank ,  assttm:ing the 
cal l ing line to be in sub-group "A" � ·  The 
trip c ircuit and start c ircuits operate 
and in turn operate the (LF) relay which 
starts the selector h'2nting . 1be selector 
will , the re fore , travel te the top f!)f the 
bank and when the H brush of the se lector 
makes con ta.ct with the terJBinal of . the H 
combination at. the toP. of the multiple bank• 
the (H) relay operates .• · �e (H) rela.y . . 
ope rated , r6leas�s the (LF) · relay, which in 
turn release s the .(�) .rela.y and open� th,e 
c ircuit through the UP magnet , stopping 

· the s elector . '!'he N commutator s egment �i s 
opened with the s elector brushes resting 
on the •H" oembinat ion terminal to · prevent 
the 41 s triclf · switch from advancing frOlll 
nonn.al when the (F ) relay i s  released by the 
release or the {LF ) relay . With the (F) relay 
released , ·  the (DS ) relay operate s f rom graund 
on the X c ommutator brush and segment , ·  through 
ite 1 ,000 ohm winding . 1he (DS ) relay operates . 
the DOWN magnet , re storing the selector to · 
normal. · 

3 .3232 · POS ITIONS 2 TO 6 - I1' the receiver at the 
. replaced on the awi tehhook 
while the d i strict . switch is in posit ion 2 to 
6 ,  .the dialing circuit i s  opened at the cal ling 
atation ,. causing the sender ci rcuit to function 
and connect .a di reot groiJnd , to the ( SC )  lead, 
causing the (D) relay to .release .. dn account of 
the increased current f lowing through the outer . 
windi_ng or the relay .  '!be (D) relay · ie 
connected di ffe rentially' ·but doe s  not release 
when its inner rinding is c onnected directly 
to ground and its outer winciing connected to 

. ground . in aerie s with a re�ista.Dce . The (D) 
relay rel eased , operates the (DS ) relay ,  which 
restores the line finder se.lector to normal 

· as desorib•d in . para.graph 3 .31 9 .  ihe (D ) 
relay :released , f.l&o opens the ci roui t through 
the ( SL) re lay : whieh releases • . The ( SL ) relay 
releas•d , disconnects battery from lead s ,  
rel•aaing the · (Co)  relay 1.n the line circuit 

, 

caiiliig station is , 
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and advances the dis tric·I; sri tch to 
position 6 from g round on the armature . 
and nake contact , . through the lower con­
tact of . cam . n .  With the di strict switch 
in posit ion 6 ,  a c ircuit i s  e'l oaed from 
at.me ground througb cam D to batte·ey 

· through the Dotm magnet , operating the .d is­
trict DOWl1 magnet restoring the selector to 
normal . When · the selector reaches · normal , . 
ground on the : y  commutator brush and segment , 

· · advances the switch to normal . 

3 .323$ POS I TIONS 7 to 10 - ·. Should the receiver be 
on . while the dis�riot 

nitch i s  in any of . the se positions.  t�e line 
find-er circuit i s  re stored t·o normal as 
described in pa.ragraph S .319 .  Trunk hunting and 
selection beyond 'will ·take place · in the same 
manner and the advance of the sender circuit 

· advance s the switch to positi on 10 . In 
position 10 , the relea se ot the '(D ) relay 
operates the (F l relay which c l ose s  a circuit 
from g round on the H commutator brush and 

. segment , advanc ing the switch .to p9 si tion 16 . 
· As the-' swi toh 1 eave s po si ti on 1 5 ,  the (SL) 

relay. releases . IJhe (SL)  relay released ad;_ 
· . vane es the switch to position 17 , . the A cam 

�dvanc ing it to posi tien 18 . From. thts. point 
on the district switch i s  restored to normal 
_as de scribed in paragraph ,3 .320 . 

3 .324· TES TING LINE FINDER SELEC IDRS - When the 184 plug 
on' the l ine tinder circuit ) is inserted in ·  the 

te st j ack of the l ine finder under test , the · S T  and 
sT-1 .leads are c onnected together . . .ihe 1 ,C!lOO ohm 
winding of' the (LF ) relay is  disconnected from the 
break contact of the (MB) . relay aiid connected to lead 
Z through the strapped ring and sleeTe of •the test plug . 
From this point on the : line fi�er functions as 
described for a regular call . 

3 .325 TELL TALE - LINE FINDER SELEC TOR WI 'm BRUSHES NORMAL -

while hUnting , due to the multiple brush not be ing 
tripped , the (F) relay remains .. operated ·through its 
outer winding • Ground on the X commutator brush and 
segment i s  thereby connected to the lead "To tell tale 
circuit" , giving a visual signal to the attendant . As· 
the ll c ommutator segment is open at the tell tale , the 
district i s  prevented ti-an advancing from its normal 

. ,, 

-replaced the iwitchhook 

(shown 

'J. 

Should the selector travel to the te!l ta.le position 
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pos ition .  'l'he aeleotor in thi s case ia  . 
restored to normal ;  manually by the atte�dant . 

3 . 326 TELL TALE - LINE FINDER SEIEC 'IDR - WITH BRUSHES 
.;. Should the selector . traTel to the tell 

position while hun�ing , with the multiple 
brueh tripped . a cirouit i s  closed t,rOlll 'battery . -
through the (o) . relay 1ri the trip c ircuit , -
terminal of the H combination at the t op of the · 
ntUltiple bank, H multiple brush of the l ine tinder 
sel4'Ctor , cam X, winding. of the (B) relay to groUDd 
on the armature of the {DS ) relay ,  operating the (H) 
relay . 1he �(B) · relay operated , release s . tho (LF) 
re lay , which· in tum releases the (F) rel,ay and , UP 
magnet • .  The {F) relay . released , opens the oirwit 
through the tell tale alarm and . connects ground 
through the X COJDm\lta tor brush and a•gment I to 

. 
battery through the 1 ,000 ohm winding of the (:Os ) relay, 
which operate s , .in turn operating . the D01111 magnet 
re storing the sel ector to uormal . 

S .327 TELL TALE DIS TR'IC T SELEC '!OR - Should the selector 
d\lring

.
bruah . 

selection , it will stop in poa itlon 8 since the sender 
doe s not furnish the 500 ohni' ground over the SC lead 
to operate the (CH) relay . It the district selector 
goe s to tell tale d.uring group selection ,  the ' d.istrict 
will stick in pos ition 9 ,  since the sender does furnish 
the 600 ohm ground to operate the (CH) relay under this 
condition. · In e.ither poai tion ,  the district wil l  be 

held with its s·ender·. ;;/ 
3 .328 · OVERFLOW .. Ii' all t�e trunks in the group are busy, 

selector while trunk hunting in· position 7 
rill travel 

'to the top ct the group and r�at on the 
nerfl ow terminal . As the slene terminal at overf'l ow 
is opened , the (L) relay

. 
rel9ase s ,  in turn advancing 

.the switch to posi ti on 8 • .  With the switch in position 8,,  
the (L)  relay ope rates f rom ground on the armature of. 
the (CR) relay,  advancing the nitch to pos ition 9 .  In 
position · 9 ,  · a  olreui t is · . closed from ground on the Z 
commutator , brush and segment , through cam K · to battery 
through t he R magnet and advancing the switch to 
po�ition 10 � · In position 10 ' a · circuit is cl osed trc;>m 
ground on the Z commutator brush and Begm.ent· . through 
cam K ,  to battery thro11gh the 1 ,200 ohm winding or the 
(L)  relay , operati�g the (L)  relay.  The (L) relay 
ope rated , l ocks through its 1 . 200 ohm winding and make 
contact to the same ground , · through cam L, advanc ing the 
�tch to posi tion 14 , from ground on cam M. As the 

TRIPPED 
&le 

travel to the tel1 tale poai tion · 

tho district 
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swi toh advances  from position 13 , the (L) relay 
releases and in position 14 it advances  the 
switch to position 1 5 . 1he release or the (L)  . . 
relay al so  releases the (CI ) relay , di sconnecting 
the sender r rom the district circuit . With the 
switch in position 15 , a circuit is closed from 
the miscellaneous tone c ircuit over lead C to 2 mt 
condenser, cam G ,  winding or the repeating coil , 
2 mt condenser , o aln  V, cam J ,  make c ontact of the 
(D) relay t o  groUnd on cam L A lone is therefore 

- induced in the other winding · or the reieating 
coil, thus causing an "all - trunks busy tone to be 
sent back to the call ing subscriber� · When the 
receiver ·at the cal ling ste.tion i s  rep!aoed on the 
switchhook , the · (DC.) relay r�leases , opening �he . 
looking o ircuit , thrc\lgh the (D) relay , which releases •  
From this point on , the switch i s  advanced to 

· pos ition 1 as described in paragraph 3 . 320 .• . · 

"o" COMMU TAn:>R · - The. £Un.ction or the "o" cOmm.utator 
an idle condition on the multiple 

overflow terminal · so that more than one selector may 
stop on overflow at one time ; o.thenrise the first 
selector reaching overflow Will · make the e-leeTe multiple 
terminals busy, .  thus causing the succeeding selector.a 
to continue upward into the next grcup or tr\inks • The 
O conmiutator segment is opened , at overflow but the . . 
S bar i s  c ontinuous . Both *he O and S commutator brushes' 
are pe�ently strapped together and are wired t o  the 
multiple sle�e 'brush . When the selector i s  at overflow$ 
the · o commutator b�sh · i s  resting on an open (dead ) 
segment . and as the busy grQund · i s  fed through the O . 
commutator bar only, · this a rrangement maintains .a n on­
busy . eondi�i on on ,the s leeve terminals .  When necessary · 

to combine · two or m0re groups or trunkt; , the multiple 
sleeve overflow terminal s between . the . oombined g roups 
a.re made permanently busy by being connected to g round . 
As the S commutator ·bar is cl osed at overflow,. the (L) 
rel.ay is held ope rated, at . th.is time , and the sel ector 
therefore hunts past the·"nake busy" ·terminal s into the 
next group , 

4 .  Tl'ME ALARM C IRCUIT 

4.1 · · 

4 , 11 PURPOSE CF :  cmcUIT 

4· � 111 ibis circuit i s  used to provide a t iming feature 
on signals t o  . the attendant , when an o rig inating 

segment is to"lnaintain 

DEVELOPMElfT 
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. oall . i a  not eonneoted ·to • l ine 
finder in a apeciti�d. · time · period • 

. 4t .12 WORKING LDlITS 

4 . 121 None . 

4 .2 OPERATION 

4 .21 FUWC TIONS - The principal f'Unctions of 
are :· 

4 .211 · ' To - provide a time �nterval or 35 seconds before 
a signal i s  g ivon on call� where a line f inder 

.· fails to find the calling l ine . 

4 .212 To return to normal . · 

4 .2 1 3  To advance to the next norm.al tenJtinal when the 
kei ·is  Qpera.ted • 

4 .22 · CIRCUITS - 1bi s circuit Will l'Uncti on 

4 .221 · Any standard · t ri p  c irouit . 

4 .3 . DE TAILED DESCRIPTION ' 

4 . 31 LINE FINDER TIJS !"ALA.RU - . It a line tinder �.dees not 
within 3·5� seoonda a.rt.,r the 

receiver at the c al ling s.tation i s  removed trom. the 
switohhook ,, an alarm i s  given in the following manne r :  
When the recel ver '1t the ealli'ng station is removed 
from the switchheok , the (L} and (BA )  or (BA-1 ) relays 
in the lin$ and t·rip · cirou�ta operate · and · connect 
battery through winding · ot the (B ) · (i'nme ) r elay ,  brueh 
and terminal l of· the s TA.RT aro .  of the time al.arm 
selector , break contact ot the A 'trame relay , to the 
interrupter contact . ·· · When the interrupter 00ntact c lose s , 
the (B ) relay operatss .  Tbe (A) (frame ) relay d oe s  not 

. operate , however , on account of ite winding being short- · 
circuited by g round on the �nterrupter. When the interrupter 
contact opens ,. the short-c i�uit 11' removed from the 
winding of the (A) relay 1 Yh�ch now operate s in series with 
the winding and make contac t ·. ot the (B ) relay 1 to ground 
on the armature or the (B) r•lay, thus holding both . · 
re lays operated . next oPeration 0£ the interru�r 
operate s the Si'P magnet , over a circuit from g round on the 
make contact of the interrupter ,  make contact of the (A) 

• 

PRINCIPAL 
-clits circuit 

CONNEC tIJJG' 
with: 

• 

.. 

?ind the subso.ribers' "'line 

' 

' ~ 
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relay, terminal 1 and brush of the STEP aro ot �he . 
se leotor , to batte ry through the winding or the (STP) 
magnet . When the ba'terrupter contact opens , the S'l'P 
magnet releases and· steps its brushes one step on its 
back stroke . 1)1e sele ctor l.Jrttshes advance one step 
for each make and break ot the interrupter contact , 
which is of an interval of 7 seoonds ; until the .. 

· 

fifth t erminal or the se lector i s  reached when the 
cit-cuit through the interrupter i s  opened . When the 
fifth terminal of t he selector i s  reached , the BA-1 
lamp in the trip ci rcuit lights from battery on the 
armature of the (A) (frame ) relay, t.erminal 5 and 
brush of the LA.MP arc of the selector through the 
make c ontact or the (BA) or (BA-1 ) relay , BA-1 lamp , 
to ground through the winding of the (B) (aisle ) · relay 
in the time alarm c i rcuit , which ope rates .  ·'!he (B)  
relay operated , operates the . (A) (Aisle ) relay. 1he 
(A) relay operated , l ight s the a isle pilot and main or 
monitoring board l am.pa through their re spective auxiliary 
alarm c ircuit s . When the aource of trouble is remaved 
and the (�) relay , in the trip cirouit has released , 
the c ircuits art opened , in tum releasing both the 
frame and aisle (A ) and (B ) r$lays , extinguishing the 
aisl' and main or monitoring boa� lamps and silenc ing 
the alarm. '!he release or the (B ) (trame ) relay also 
closes a c ircuit from ground on its armature , through 
tenninal 5 and the bridging brush of the RE roRH arc of 
the selector t o  batte ry through the break ·contact and 
winding or the STP magnet , which operates and steps 
the selector brushe s to terminal 6 ,  in which pos ition 
it awaits the next simultaneous closure or the 152-D 
interrupter and (BA) or (BA-1 ) relay . 

4 .32 RES iURING TO NORMAL - Should the (BA )  or (BA-1 ) 
relay release betore the tifth terminal is reached by 
the selector ,· the (A) and (B ) frame relays release . 
The. (B ) re lay release.d , cause s the s elector to advance 
to the next normal position . The operation of the 
(NL) key steps the se lector brushe s to the next normal 
pos ition by wa.y of the STEP bridging brush and 5 ,  10 , 15,  
or 20 terminal. , a s  the c ase �y be . ' Ii' the selector 
has been at . normal position 6 ,  11 , or 16 , when the (BA) 
relay operated , the operation would have been the same 
as described tor po �tion 1 • .  

5 .  WIRING OF GROUP DIS TRIBU'lUR BANK FOR PANEL LINE FINDER 

·5 . 1  DE"'i.ELO!'i4ENT 

• 

) 

• 

. .... 

• 
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5 . 11 OF CIRCUIT - The purpose . or this circuit -
ahow the manne r in which cal l s  are 

reuted through the . trip ofrcuit t o  the start circuit 
without giving any trip circuit a permanent preference 

. over the other trip circuits .  

5 . 12 WORKING Lna 1S - None 

5 e 2  . TION 

5 .21 PRINC !.J>AL FUll'CTIONS - '!be principal f'Unotion ot thi � 

5 .211 · To di st�ibute cal ls uniformly to .- the start c i rcuits . 

5 .22 CONNEC '!'ING c mcUITS 

s .221 Bone • . :
-

s . S  DETAILED DESCRIPTIOB 

· 6 . 31 OF GJiOUP DISTRIBUIDR BA1'K .. !he wiring .or 
gr.oup •re regular "•" . distributing 

· selector 'btt.nk, �own -on the · r&gular a:tartillg ciroui t • 

and of the emer.gency G distributor -.elector bank1 ie. 
shown in. detail in · the c ircuit a ssooi•ted With the 
eerie 8 circuit thr.ough the . eiaergeney jack a_nd the con­
tacts or the. ( TR) and ( TR-� ) relays ror_ the 1 5  groupe 
ot a panel line tinder fra.m.e • For a o omplete frame 
ot 300 lines ,  the wiring or the terminals. for · both arcs  
«;>f e,ach {G ) di stributor s elector is · •hmm . As a trip 
cirouit i s  divided into tllO units,  (.#.) and (B ) ,  c al l s  
origi·nating in t he first 1 0  l ines of a g roup of 20 . .  
lines are c o.nnected through _ t rip unit (A) .  and a terminal 
a�d brush qt the (G) a.i:-c normally having �coeas to the 
line tinders in s.ub-group (.A.). . · calls ·originating in · 

the. last 10 lines or a, group are c onnected thro\lgh trip 
.unit (B) and a corre sponding terminal and brush ot the 

otMr arc normally having aocess to the line finders . 
. . in sub-group (B) . This arrangement pend-ts the di s­
tributing ·or the 15 trip oi:rcuit (A) and (B) units to 
eub-groupa {A) and (B ) ,  Fespectively, in the s 'barting 
oircui t ,  · so as to give _each g roup an equal preterenoe:1 .  
thus prnenting any one group £rom having a permanent · 
preference over the other groups . '!hi s � s  aco0mplished 
by the (G) selector being adTanoed one step to the next 
group af'ter each c all . 1he aeries ·c ircuit through the 
contact s  of the ( TR )  and { TR-1 ) relays permits the 
passing or a cal l through a number of idle groups with · 
the same apeed as though the call originated on . a  line 

. BT•602733 • Issue 1 

(~ ·PURPOSE. 
is to in .det•il, 

OPERA 

circui'E ls_! 

WIRING 

,,. 

CJ 
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within the group havirlg the preference at that 
time . Should two or more cal l s  start in two 
or more groups at the same time , the group neare st 

' . 
the one havµig the preference at that time 
be eompleted fi �st , because ot the series l ooking 
arrangement or the ( 'fR) or (TR-1 ) relay holding the 
relay Qf thi s group locked and. releas ing the other 
relays . 

· 

5 . 32 CIRCUI T THROUGH ( TR) RELAYS ;.. '!he (TR) 
any group through its 

600 ohrii 1'ind ing and make c on tact , jack 10 , terminal 
and brush or the a s sociate d  arc ot· the ( G ) - selector , 
to battery in the starting circuit through jack 1 5 .  
The ( TR-� ) relay l ocks through its 600 ohm winding 
and make c ontact ,  j aok 12 . c orresponding terminal 
and brush of' the assoc iated (G) are , to the starting 
oiroui t through jack 1 6 .  Jacks 10 and 12 or each 
group circuit are wired to the selector a rc terminals 
and jacks 9 and 11 loop to the next group circuit , so 
that ·. though the selector raay be giving preference to 
Qne g·roup, thi s group being· idle , and a cal l orig­
inates in some other g roup , a o i rcui t i s  o lo sed back 
thrqligh the intervening and break contacts or 

. the:/intervening relays of. each 'gr.oup until the ter­
minal which the distr'ibutor ' brush i s  resting on i s  
reached . A"sswae a call origi�tes· i·n group 15 .. and 
is  passi ng through t rip . unit (A ) � and tQ.e brushe s of 
the (G ) di stributor selector are are re stµig en th• 
first group terminal _, which i s  terminal l .  The looking 
ciroutit.� for the (TR)  re lay will be as follows·=· · 'lhrough 
the 600 ohm winding and uiake · oonta.ct of the ( 'm.) relay 
and . jack 10 er group 1 5 ;  jack 11 � ·break contacts or 
the (TR•l ) and · ( m) re la7 s .  and jack 10 0£ grotip 14 
(not shown ) , through all otA:er groups in the s ame 

manner· to j ack 10 of' g roup l , · terminal 1 ,  and . brush 
of the selector , to j ack· 15 of the starting c ircuit .  · It 
rill be seen that if two c al l s  start at the same time in 
two different groups causing the (TR) relays in the two 
groups to operate together, the cal l origtnating in the 
group. · neare st the one having . the prefe ranee · or the 

· starting c iroui t w.111 · · b&· completed · first . · For example ,  
if a cal l started in group 10, trip ·unit (A ) ,  and other 
in group 15 , trip unit (A ) ,  the ·operation of the ( TR )  
relay in . the form.er g roup would relea se -the (TR) .relay 
in the . latter oircuit�  but . remain locked itself • .  nte 
magnet of the (G) selector i s  operated by ground · in the 

circuit and the brushes advance one a tep on the 
release ot the selector armature when the · start circuit 
releases after each call . 

n 
will 

/ 

LOCKING 
ze-.,.;-;--:r;;'-----.r---------r1 .1.___, -.. :i.oeks from. ground . 

u 

start_ 
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& .�i : . DIVBLOPMDT 

6 .• 11 POR�SB OF •· The · �rpose or thla c iroµit 
more detail the method used to distribute 

cal l a  to the l ine tinder · selectors in sub-groups :A and 
B re spectiTe ly. .  · 

· 

6 • .12 WORKIWG LIMITS . - •one . 

6 .2 OPERAT'ION 

6 .21 � The principal i'llnotlon or t�i s  
i.s · calls unifonil.y to the l ine 

tinder . aelec�or s .  

6 .  211 · Returning t o  normal . 

6 .22 . . C IRQUITS � Bone · 

6 .3 . DE DESCRIPTION . . · " : 

6 .Sl LID DIS 'IRIBUIDR ... '!he di stributing ·aelectors 
· are cal l s  unifo·rmly. to 
· the: line <t'inqer . .  selectors in sub-groups A and B · 

re speotively .• · · 

6 .32 · . LESS m'U 4:0 SE.LECTORS FOR .  300 LINES - llhen the number 
a g roup does not exceed 

40 ••lecto:rs tor each 300 lines , the starting c ircuit 
shai� be equipped with two 200 .. R distributor s electors • 

. Fig�re l shows th� se selectors wired· and equipped for 
. 15 l ine timer selectors for ea.ch· sub-group . When the 

· operati on · ot the (ST-A) relay in the starting c ircuit 
. connects ground on the . Start (S T) �ead , the (LF ) relay 
that operates depends upon . the terminal on which the 
(A-1) bridging. brush is �ttsting . Assume the (A-1 ) brush 
is re s1iing on· . terminal l in the regular start circuit or 
sub-group A. In thi .s case it the first se lector i s· not 
busy the assoc�ated (IF} relay operates and starts a line 
finder hunt ing ft>r the cal ling l ine . If' the first 
selector is �UiJY,'. the •ssoci•ted (MB) relay will ' )>e 
operated and the ci rcuit through the (LF ) .relay will be 

. opened. �n this case_ the (LF ) relay associated with the 
next idle selector will operate . .(ssuming thi s to be 
:the tenth s�l ector ,  a circuit i s  then c losed from ground 

.. . on the (S T-a ). relay through ·the _break contacts or the (GA} 
and . ( C ) relays , the (A-1 ) bridging brush �d terminal 1 

· ot the {A-1 ) arc of the distributor s elector , the ST 

V . 

n 
6 • ARRAIOEIIE?U: OF SEX,&C tt>R . ~ TAR_T CIRCUIT 

CIRCUIT . 
ls _to ·_ab.ow · ln 

PR INC IP.AL: /me TIOBS 
circuit. to .dls-Eribute 

C_OlffiEC TING 

TAILED 

FIIDBR 
· _I t,nd I , ttaed for distributing·· 

of' line ,finder selectors for 

... 
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· 1ead , ma"ke .c onta.ct . of t·h• tiret (MB ) nlay , the 
aer ies uke eonta.et of' .the sucQeeding operated (JB) 
re lay s ,  break contact ot th• .  tenth (MB) relay , to· 
battery through . the: ;nneir 1!".ind·ing ot �he · (IF ) r.e�ay 
' which ope rates . · · '!he o.peration ot �· .(GA)  rel�y ,  
operates the (S.TP-A) magnet �rom., ground cm the . .  
armature or . the (:S T•A) · r elay , · through· te rminal l . 
and the (A-S ) brush , to battery through the Winding · 

of the nagnet , so that when the (GA) relay release s 
on the �ompl etion Qt a cal l ,  the {STP-A) - magnet releasee ,, 

, , in turn stepping tbe selector brushe s one step and 
· . j!. gh·tng. the next selector the pretererice .  Whan th� : 
. · brushes or the di stributor aeleetor advance trom. the 

t.eriilnals of thtir- last line finde� selector terminal 1 6 ,  
the selector is advanced · ·over the 

'
spa.re , te�inals to · 

. · the ti·rst terminal f'rom ground on . the strapped. spare 
terminals through the (A�2.) brush . · While . the selector · 

i s  advancing oTepr.f th•· spare te.rminal s ,  • · cal l at 'th�s 
· . ttme ·  will be rotltftj to the . tirst sel•ctol'" through the 

(A ... l ) .�sh and s·hfe.pped aP.,re terminal s the -strap . 
trom. teridnal. 22. 1to terminal 1 . oo the arc . . 

6 .33 MORE 40 'sELEC 'l'ORS FOR 300 LINES - · llben the nwa"r . . 

_for a g roup exceeds,- 40; ·,,.l'ectors 
B.or e&oh SOO l i-ne s ,  · the · starting· circuit ·shall be · 
equipped ,·wtth · two .. 20�P di stributor selectors • . · Pig'1re 2 
·showa these · selectors wired and equipped tor . 26 line- . 

finder &81eotors for each · sub-group . It will · . be noted . 

that, th& -S.T  leads_ fr0m ·
the first 15 line .finder selectors 

or eaoh eorinected in thei� ' r�spective . .  
· ()rder) ta 'the first . 1 s· t e�nals of the (A .. l) and · (!9!1 ) . 

arc s: and"' the · s T leads ot · the  last ll line finder selectors 
of ·ea.ch sub-group are c onnected in their re sp.eeti� . order 
to t�e ti�st ., 11 teridna.l s ot the. (A-4 ) and (B-4) arcs . It 
will •l s o: be noted ·that the brushe s of : the three 
are a . of . ea.ch selector are in the oppo site position . from 
the brus'he$ ·Of the · la.st three arc s .  SO that only thr�e 
brushe s cf a seleotor •il l be making contact with terminals . 

· a.t the s$.nte tinl!t , the other three bru she s being •pen at 
tha.t tim:e �. On a .  regUlar . . call in sub-group A,' the circuit 
functions , a-a . . described ror Figure 1 , . unt�l the �irst· . three bl"Ushes·· or the A ' ·.di stributor selector 8.dTartce trom 
ternd.uls .22 . · At ,. thia time the tiret three b:rUshe s ·are 
open. : and: the · 1ast thr� �brushes are now '.resting ·= the 
tira'i; terminal ot· the· (A�) . (A-5 ) and (A.�6) ai-0 1 • . · 'lhe 
next call iD t.hia ·  aub-grwp will then start 16 selector , 
it idle , .  :hw.\ting tor the .calling line . Assume the · · 1aat .. 
three bt"tisb&·� aH' resting on terminal 11 of the aasociated 
are a · an� the· 26 tinder aeleotor i s  idle . lhe opena.tion 

-

• 

of .11~£ .. nder sele.ct.ors . , 

sub-group.· are 

. . first · 

u 
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ot the (ST•A) relay in the starting circuit olose a -

a : circuit troa ground on · its .armature., break oontacta 
ot the ad (C ) relays , (A�) brush and te�inal 
11 , over the ST lead 1 through the break contact ot . 

the (MBO relay of the last or 2 6  line finder selector 
in ·the sub-group ,. . to the associated (LP ) relay. The 
operation cf' the . · (GA.) relay oper&:tes . the (s TP•A) 

· �net through ;the .brush and terminal 11 . The 
release of the ( S T�A) relay releases the (STP-A) 
•gnet , adval,lcing the · brushe s to next . or terminal 12 . 
Ground · on spare terminal s 12 to

· 22 thrOug� t}le (A-5 ) 
brush- advances the brushe s of . the selecter until the 
first three brushes are res·ting on the - �irat terminal 
ot the , (A-1 ) ,  · , and ( A�3 ) aro a .  While the . ·  · 
selector ·' i s . 'OYer t,he apare, termina.ls a · call 
at · tbi s _ time -. will be routed to the. firat selector through 
t�e · '(A--4) bril.,h. and strap�d . :.,are terminals by,  tbe · 
atrap to terminal l or the · (�) arc . The number · ot line 
ftnder selectors for a tn.ib-troup xna.y thus be arranged by 
changing the n�e'essary straptling en the selector ·a.re s ,  

.The opel"ati� tor . the emerganb;r aelect:er tor 1ub-group 
•A" , .�d 11 the regular and emer�.ncy selectors for 8Ub-
group .·· ; B are ·. sildlar. . .. 

. · . \ . .  

.:·:, .. �. .. 

(GA) 

(A•6) 

(A-~) . 
advandlng 

✓--... 

,, 
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· � C IRCUI! DQUIRAdflTS (_Pe )» . Pac9 s·i · 
Ieaue l BT -60273� RIADJUST V.lLUIS ..\RI POR 

. JIAIITDAICE PORPOSBS OILY 192S � 

SD SPICDICATIOI LT008T POR IIPLUATIOI OP PORK 

Interrupter 149 & 162 Types 
commutators 1 ,2 & 3 Typee 

. SPIC.IC. A.PPAR.&.'l'US 
X-10018 200-R Be!eotcr 
X-'70013 · 2�P Seleotor 
:X.-'11202 Trip Vagnete 1-A . or l�B 200,..B Seleotor 

200-E Selector 
RILlYS 

. X-11204 Se�oe SWitoh Bl56 
MICJWIICAL RIQ .  D CT CURRE�T PLOW . RBQ .  · 

CODL DISIG 
l � .,�il (D ) 

'PBC . SDTCB . COIT. ·ARll. 'l'IST TIS! ArT!R DST RIADJ . s . s .  
ltJJIBIR .IVDIR PRUs .TRVL·� WOO. POR SOAX AMPS\. AMPS .  POS . 

206-L 

Bl 

B9 

. El06 

1106 

1399 

x-70069 Spl . 

(CS ) . X-'10055 3 

(DC ) X-70056 l 

(B ) . X-70056 1 

(SA) 

(SB) 

(D) 

·: X-70031 8/T · 20 

x-10031 8/1 20 

X-70037 14/1 20 

.020 

p 
P/s 

.020 . 

.035 

1428 . . (C ) X-10037. T/3 20 .020 

() 
R 

.04'1 ·°"' 

.064 . . .06'1 

0 - .Of.5 .003 . 
0 - . 024 .006 
o - .ou ·  .004 
0 -.024 .0032 
R .Ofr5 00 
R .082 OC 

0 .� 
0 .s 
R .3 

0 
R 

0 

0 

0 
0 

.�l .· .015 

.019 .015 
. • QOS7 .

• 006 

.065 .061 

.016 ..016 

�036 

.013 

.019 .
• 016 

' .040 .034 

.SPIC • IO .  APP.lR.A.TtJS 
X-11215 
X-71214 

· X-'70109 
x-10126 

CIRCUIT PRIPARATIOI !IS! . .  -SD 
TIS'? CLIP · DA'?J. Sft DST 

BWCK co�.BATT. con .GBD PREP IOTB 

(CH)lfO 
(CB)NO 
(CH)NO 
(CH)BO 

ss2-w 
ss2-w 
ss2-w 
ss2 .. w 
SS2-1J 
ssi-w 

SSl-Q 
SSl-Q . 
SSl-Q 

(A)BO 21fdg(B) 
(A)BO 2\fdg (:B ) 

RL(D) 

1-B (E ) G 1/2 
aee test G l/S 

note 

SS4·V 
SS"'-V 
SS4-V 
884-V 
S S4:-V 
SS4-V 

· 2-B(F) 
2-B(F ) 
2-B (F ) 

RU( SA) 

. RU(SB)  

. RU(D ) 

RU (C )  

B/G 1/4 
B/G 1/4 
B/G 1/4 
B/G 1/4 
B/G 1/4 
B/G 1f4 · 

a/G 
"B/G 
p/G 

Bat . 
Bat . 

G 

G 

B/G 

1 
1 
1 

5 

6 

5 

5 
G 5 

SPBC .10 • 

B 
c 
D 

E 
r 
G 

C 

O .030 

.036 .030 

(CH)NO 
(CH)NO 

August 31 

RIMlBIS 

A 
A. 

.(KO H 

I 
J 
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·· cmcUIT REQUIRDllTS 

mw>JusT VALUIS ARE roR 
D.INTEIAlf Cl PURPOSIS OILY 

(_Pap•) Page - -34 __ ____ _ -

Iaaue 1 BT�'733 

1923 

RELA.!S . -:MBCHA��UCAL BBQ .  DIRECT CURRDT FIDW RJIQ. CIRCUIT PREPARATIOI TIST SD 
SPEC . SDTCH COIT. ARM. TBST TEST AFTER TEST 1mADJ .  s.s . 

CODI - DES IG . RtJMBIR IUMBBR PRESS TRVL 'IDG. POR 

(J.) ·X-TOOS7 . S/l 20 0 

E461 -(B) x-70037 3/1 20 . • 020. 

E533 (L) X-70037 - s/s _ _ 20 .020 p 
p BO 
s 

B655 - (A) X-10031 20 .015 0 

E655 - ( I) x-roo31 20 •.  016 

1568 (c�1r x�10031 - u/s - 20 · .020 

.c.1632 (TR) X•700ST : a/? - 20 - .020 s 0 
H 

B6S2 (m-1) x.,.10031 _8/"I - 20 - · .020 . s o -

B6ST (C.l) X•TOOS7 - - . 8/7 Spl . .020 P 
p 
s H -

1 B6ST · (CB) -- i:-70017 -_ 8/S Spl . ,020 _p 0 
p 
s 

(STBJ X-10031 - 22/10 %�- - - - .OSO - .  

SOAI AMPS .  AMPS • POS • 

.013 .012 

- .013 .012 

.0178 .011 -

.0114 .012 

.045 .043 

.013 .009 � 

- .013 

.015 

.045 

•. OSI· .032 

.037 

.014 �015 

.03'1 
.014 .015 

· .ms . .025 
· - ·°'2 _ . 039 

DST CLIP D.i.TA SBT TIST REIU.RIS 
con.BAT. COD.GRD.  PREP IOTB 

RL(A) · RU(A) B/G 

RL(B) RU(B) a/G 

- RU_(L )  l./T - · L 
RU-(L )  G 1-
LL(L) L 

RU(A) 
·a - -

(CH)BO RU( I )  1 

RU(C•l) .  G 5 - - - J 

LU(m) LL(TR) 
RL(TR) Bat • •  9 -

LU(TR-1) LL( TR-1) B/G L 
- RL( m  .. 1 )  

- - 9 - L 

RU(CA) G 5 
RU(CA) G _ · 6 
LL(CA) 

. . RU(CB� G 
.RU(C_B G 
LL(CB) G ·  6 

(G)Sel ,10 RU(STB) . G 6 

.A.ugW1t s •. 

BLOCK 

E461 .020 6 I 

0 

0 G 

0 G l/8 

l 

1 .o .009 G 1( 

0 .020 6 I 
0 .040 .031 

.M8 a.lo 9 L 
p .034 .032 L 

.048 .OftS 9 
p Jr Bat. 

0 .026 1l 
10 · 

.040 .OS? G 6 

, 
.~5 6 I 

110 6 
B .040 .03? 

:iQ' 
~ ; 0 6 r/L •' • 

•,. -. 0 1/0 
•, 
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" C IRCUIT DQV�'ll ( "'91} Pip II -
�l'f TALUIB ARI rOR 111\11 1 l'l-IOlflS -

IA.Ilf'l'llMOI PCIPCRI �LT 1111 • 

llC�XC.lf, � ,  DD.10! OUDll'l' rLal RIQ, · ODOUI!' PUPWTIOI 
sno . IKl'ml COIT, Alll. DST DI'! OBI ' TIS! DADJ • ••• • '1'18'! OLU D&.,. SIT DB! UIWlU 

ocm1 DIS%G . mma mmn PDas DVL. IJ)G, roa BOAi AllP8 , AllP8 • POI ,  oon .u.t. con.GDD ,  PDP ion 

(BL) X•'IOOS'7 1o/s 10 · .oao 1eae •°'° 1018 (OB)IO RL(IL) RU(SL) 

(D') X-70087 11 10 .ous 0 .020 
0 .270 ,2,3 (G)Se1 .IO RU(ll' ) G e/10 p 

,,8 (LP ) x-70037 11/3 Spl . .020 p .027 RU

t
} 

G 1/11 
10 .016 .01e RU ?3 G 1/11 

p B . ,018 1017 RU 1' G l/11 . 

760 (MB) X-7008., 8 Spl . .oao P 0 ,04.0 ,028 RU�D� 12, 
10 .013 ,Ol4r ' RU D 11 

LL MB  G 12 

1868 (I ) x-70037 . 2a/10 20 . 0 · °'° . . 024 (D )?JO RtJ(I) 1 

896 (E ) X-70037 10/14 BO • •  086 · °'° .016 RtJ(B) 

(B ) x-70037 9/ll 20 0 ,060 ltlJ(B ). 
89T (A) x-100&·1 lo/11 2� .016  0 •°'° .011 RU(A)  

(StA) X·10087 22/' 899 10 0 ,088 
(Gts11 .10 IU(S!I.) 0 

(L� .  x-700:57 8/1 20 .020 0 .019 .01a 

!°T 
RT! 

a � 11 
R • OCM.9 • 0082 co 0 ' : t 11 R 

.019 - 00 0 0 11 s 
R 00 0 RU L 0 11 ' s 

16 (11 ,,, X•'700l1 10 .oao P 0 .Ofr1 .oas RU(r ) a Jiu, 
.042 . •  040 LL(r)  0 1/14i 

AVG•1a a, 

·nuts mt Ill 

IU,01 

. 0 alo 1 

716 .01a • I 

I · 0 .028 m~ 1/1 
p 

L 

(J I 
p 0 
S , I ,OU .04,0 

.oao · o 

0 G I 

96 .osa ·°'' (I 9 

B a e I 

.oao ,028 a . I 
0 '°" ,Oftl I Q 

1901 R 
, G 

0 
.~e -

19 ,, 
s 0 

I I I 
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, .; o moun• DQUiidlift 

llU>laH' TALUU .1.11 ron . 
llll'lllAIOI JIOIPCDI 

(_ ..... , .... 
1•• 1 ., 

RILATI 

CODI J)ISJ:Q . 

80�%W. llQ ,  D%il0! OURlllf .,unr RIQ. . ODOUH' PUPWT!OI ' Bl! m 
SPIC , 111�1 OOIT , . AD, DI! ftl'! �!II· '1'18'1 bADJ • 1.8 , .'111! OLJP D&!A Bl! '118! BllWtD lt1lllll IUIBll PUii � IJ)Q, roR IO&I ' AllP8 . .AIP8 • a .  IU>OI 0011. ll!. can ,(llJ) .  PDP IOD 

1998 (DS) 1�70087 11/8 10 .ose P. 
s 
s 

0 

o
· 

0 

1102, (CI)  l•700IT 1/11 · 20 .oeo p ·O 
\ s .  0 

111'8 (BA) 1·70087 1/11 10 .020 P O 

11168 (1.A.•1)  X-f0017 . e/11 , ,  10 .010 , .. , 0 

11169 (o) X•7Q08T I Spl • •  01e p 0 
p 10 
p 0 
p 10 
S I 

lllf.9 Co-1) x-70087 a · sp1 . . .  01a P o 

11187 (CO)  1•70087 ' I 

p . 10 
p 0 
P 10 
8 I 

10 ,011 P/S O ·  
.p/s . 10 . p 0 

p 10 
·1P/S . 0 
P/S 10 

' o ·  
P IC 

,CMI •°'° 
.11e .oae 
.180 .119 

.081 · ·°'° 
,081 .061 

.IJ'O ,021 

. ·°'° .oea 

.01e .011 

.oosa .010 
•°'' .ose 
.oao .021 
.oeaa .oaT 

.01e .01& 
,0098 .010 
,084 .082 
.020 ,Oil 
,0286 ,02'7 

.017 .011 
·.001 . •  oar, 

, ,ma .o7ft 
,019 ,061 
.017 • 

.ooee . •  - · 

.078 -
,037 -

(1)0 

(1.i )o 

LtJ 

c
o! LU 00 

RL 00 
RL CO 
LU 00 
LU 00 � 
RL 00 
RL 00 

KV(l>S) 

LL(DS ) 

. 

RU(Bl) 

IV(ll•l ) 

RU�O�· 
RU 0 
LL 0 

' Q 1/19 
J/1i 

G 1/18 

a 1'a 
G 17 

G 18 

I 18 

9/11 
9/19 

G ·t/19 
G 9/19 
a ·«lit 

% 
% 
v 
u 

RtJ�0-1 � G 
RU 0-1 , Cl 
LL 0-1 0 

u 
u 

Bait , 1.-. I 
M-t . 11 
Bat . '11 R 
la'be ,  18 I 
... ..,.  19 s 
Bat, 18 B 
Bail , 11 s 
Bat . 11 s 

'• . 

=> 

OILT · 

J 

- •80lfll 
t ' uona, i111 ' 

KV(OI) 
LL(Ol) 

9/19 
9/19 ¾19 e,1 
9/19 

I 

' 

R 
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DIStG . IUMB'D rtnmER PnESS 1'RVL WJ)O. ron 

(CH) X-1001'7 11  20 .018 p 0 

(JI) ' x-70037 Spl . _ 

10 

11e2e (KA) x-7003'1 .oia · 0 

18000 (GA)  X•?OOS'7 0/14 10 0 

(OD )  Xo';<7003'f .086 

X•7010f, 1'./S 

(x�1 ) x�1ot0tt 14/3 

0 
· BO , 

8·8 (MR) 

3 tRCU%� 

T UADJ .  1,1 • 

SOAK AllPS • AllPS I P08 • 

.087 
.ooae .oos 
.018 1017 

.oots .oog 

.ooe• .ooes 

.114 
. •  077 ,082 

.010 .010 

.019 .011 

,019 .018 

• aao 
,270 

Pac• f't '""' 

T -aoataa 

' 

OlROUlT PRIPAB.lTIOI 
TIS'! CLIP I>&TA SIT DST UMARU 

oon . u.i.r � con . Glm . PDP 10'1'1 

RU �OH� 8 
OS 0 RU OB G 8 
08 0 LL CH 

.j'.IO . r/L 
0 'Z/L 

Bat , 1/10 J/v 
Bat . l/20 t/v 

Rtr(KA) 

RU(O.A.) G 6/21 L 

RU(GB ) L 

2·?.'(0 ) 

l·'.L'(O•l) G &/IS 

1-i'�SB� 
l•T SB 

�t�g IM�L� Bat • 

l•'l' L Bat . 

) 
%11 -

'm 
• ILOOI 

.oa 
t9}° 

G 

i/ Q e 
0 p 

0 ,108 =tm 0 

1 20 G w 

.ose 
0 /22 

. _ 10 ( ) G 6/2 

0 

( ) .m, (J 
• .osa G 

• 
'() 

10 
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. DLAYS 

CODI DBSIG . 

.' "' O IROUif RBQUIRlllll!S 

RIADJtJa! VALUIS ARI rOR 
llAI?f 'l'BIAllOI PORPOSIS OIL? 

lllCDrRICAL 1tlQ ,  DIR!O! CURDIT 1Ulfl 
SPIC . ·aam:& 001'1'. AD. DST TBS! ArTIR' TIS! 
IUYDI llTM8D PUSS TRVL II)(), ron 

. OXRCUI! PRBPW'l'IOI " "' BST 
• DST CLIP DATA SIT 
• POS ,  BLOCK con . BAT. con .Gm> . PDP 10 

'l'IS'l' �O!IS :.-

1. • Before ald.ng an, teate or re&djuatment1 on the diatrlot . o t.roul t,  lneulato SS2.-B and 
male• the Qi.rou:lt buq 'i1 ln11rtS.ng an (MB) plu.g in th• (MB) _ja.ok . 

, ... !be normal1l7 o 1oeed · oontaot1 ahal.l hlT• m.lniaum 16 .grame contact 
a .  - Requlrement1 tor rel••• with winding• oonneoted parallel ditterentially, ftm teat · 

Hte are required to obtab this condltt.on . One eet 'between l•B (E ) and ground 
. . tor pria17 winding and the other b'etfteeii SSS·'O' and ground .tor aeoondaey wind tng • 

With apeoitled ourrent tlowing through prlnary winding , relay ehould release 

. when ounent ot same atrengtb i 1 paaeed through 1eooncl&17 winding . . . 

· ' . • A negati:'• )• ) . elgn preoeeding a ourren� Talue means tha't th!.s current tbal.1 tlow 
. in the diru:Hon eppoat te to the direction ot the �perating ourrent . 1h•· 

dltterenoe between the readjust·· and teat aoak requirements haa no eleoti-5.oal 
etteot on the relay and 11 only 1peoified to prevent the RAutomatio Diatriot 
fe1t Circuit• to teat all typea ot (CS ) relay1 in the oi'tice  with the eu.e . 

. requi:rementa . . . .: 
5 .  - Betore making an7 teete or flea.djuatm.ents on the atart ot.rouit , rema.e the eta.rt 

circuit tr0D7: aerT!oe and replace by the emergenoy st�rt oirouit . 
6 .  • Block ( S 'l'P) aeleotor in position 2 .  
7 .  • Relay shal l be equipped with removal a top pin (piece part 163914) . 
8 .  - Inaulate BSl•R . 

. 

9 ,  - Before making any teats or readjustments on the (O) , (0..1 ) ,  (K) , (K-1 ) ,  ( TR) or 
( nt-1 ) relays , remove the trip cirouit · trcm. aerTioe and replaoe by the· emer­
geno7 trip olrcuit . 

10 . - · strap l•T and 2· T spring terminal a .  
11 . • Block the line tinder UP magnet non-operated . · 

� . 

12 .. • Remove the (MB) plug f'rom the (JIB) jaok . Insert the " 1'!J1t" plug in the " '19st" jaok 
and atrap l· T and 2- T spring terminal s . 

13 . - Speoial ' requtre.mentl to meet te sting conditions . 
14 . - Blook ( sTP) selector operated . 

2 ' 

• ,,. 

/ 

SOil 

• • 

Rb.DJ s.s. 
• -'IPS 

• 

1 

II 

pree1Ure. 

1'1ST BEiww 
!I 
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RILlYS 

CODI DBSIG . 

·· 'omout'l' DQTJIRDDTs 

DiDJ'aST VAL'011S ARI roR 
U.IN'lDAlfCI PCRPOSIS OIL? 

( �·) ,... 89 -
J:11UtJ 1 BT -e02na -

lllCWICAL DQ ,  DIUOT OURRllT l'IDI uq. , CIRCUIT PBIPAliTIOI '.r.18!' 
snc . sams 001T • .AD. nsT ss'? o m ,  TBST RU.DJ .  s.a .; . nsT CL� D&'!A SIT nst RDARKS IOMBD. l'C1MBD PUSS '1'RVL 'IJ)(J, POR SOAI AMPS • .tJ.IP8 • PCS • BI.DOK con . U.T. con . OlU> . PUP IOD 

BS! 101'.IS : • . (Continued) 

ts . • Blook l ine tinder "non• magnet non-operated � 
18 . • Inaulat� '�B(I) . 
11 . - Insulate ss2-s . 
18 . ·• ll&ke all teat'• and readju·atmenta d

'
urt.ng period• ot light trattio lo&d.a " 

19 . • Speo 1al requirements due �o oirouit oonditlona and to insure tal't operation . 
. '!here shall be a perceptible tollow ot the *2 spring when the relay opera.tea , 

.. but i t  will not � neoeeaaey to have a visible atud gap . . 
(o ) No detin! �e contact pressure speoitied . 

· 

20 . - 'lhe 1-T spring shall ban at lea.at 30 g ram1 tsnaion againat the apoolhead • . lo 
detinite te�siona apeoltied tor the othe r springs . '.Jhe armature need not 
touch. the core W'hen in the operated poai t·ion ., 

21 . - Block the (A) aeleotor in . po siti on 20 . 
22 . - Block �he (B .) aeleot.or 'in position 20 . 
23 . • After operating on ,047 amp . ,  relay must remain operated when the oirouit i a  broken 

tor a minimum peri od of 0 . 1  aeo orid and release on open circuit within a time · 

interval ot 0 � 86 , aeconda . 
· 

REllA.RKS : • 

A .  - Requirementa
'
to insure alow release . 

B .  - Maximum external c�routt loop 3000 ohms . 
0 ,  - Minimum external c ircuit · loop 3000 ohms • maximum. external c i rcuit loop 4400 ohms . 
D .  - Minimum external ci rcuit loop MOO ohm.a • maximum external c i rcuit l oop 6800 ohm.a . 
B .  - �mum external c i rcuit loop 750 ohm.a .  
F .  - Maxim.um. external o iroui t loop 900 ·ohma � . 
G .  • Mininmm l ine leak 10 , 000 ohma . 

(a) 
(b) 

• 

) 

Auart; 3, 1 R&I 
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1'CIRCUI'l' 

RIADJUST VAL'OIS ill roR 
llAIN'l'll�CI PORPOSIS OILT · 

) 

1n1 

RILlYS JlllClWfICAL llQ ,  DmoT O'O'RRllT rIAlW RIQ. C�CUIT PDPAR!TlOI m: SD · 

SPIC . samB COIT . .1111. '!IST nn JJ'!Bll..  TBS! lbJ)J .  s.s . '1'18'! ·CLIP DATA Sit TIS! 
ILOCK ' COD.Bl!, con . am> .  PUP IOD OODI DBS IG . , nMBD ltJ'MBD PUSS TRVL IDO, POR BOAi AllPS , AllPS • POI .  

Dlwuts: • (contlnu� ) 

. I. • In1u1ate 2•B(S !A) . · . . · . 

1 .  ·� .lequlre•nta tor relq winding alone . ·  
J .  • Requl"mentl ·for o11'ou1t oOJ1btnatlon ot (C ) and (C•l ) �rela71 
I ,  • In�ulate ;0ontl.ct1 ot 162-D S.ntet.1'\pt�� ·  

. . .  L .  • . to lnnre t&1i: operation ,  
If. - · 1•B and 2�B 1pring terminals • . , . 
1 • . • .  �o detinlte oontaot preaaure apeoltt.ed . · · · · . . 

· 
· 

· 

o .  - Requbementa tor oiroUi� oombil)ation ot relay · and 18.BB r•li. atanoe • 

. ;p .  - R�qvJ.rementa to"t� ,cd.rou� t OOJlbi:ria.'tiion of :rela1 and (G) eeleotor ,, 
· �.  • llequiremente tor olroui.t oombtnatlon ot ' (s TA) r.elay •n4 18-BH redstanoe . 
R ,  • Biequ.irements 'ii.th' ·relay oovei- ott. . · 

s . • Requirement• with rel&)' cover on. 
T. • Requirements tor olrouit c om'bine:tion ot (DS ) and (B) relays , strap 3.1' end '9- T  spring 

terminal s .  
tJ ,  - Requirements tor o'irouit conib.inatlon ot  (O )' rela7 l.nd (0 ) reaistanoe , 
V. • Requirements tor circuit cmublnatlan ot (H) Nlf.J and 18·1' resi stance . strap l· T . · 

and 2-T spring terminals .  
w .  - Operate alarm release �ey . 

CBKD . WCD-CWP APPROVED J ,L ,  DOI •  GML G. WB-GL 

Require ta 
Strap . 

(STB) 
(Kr) 

(_ 

%1aue1 B!-102, a - ----.; •. ...._ __ _ 
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