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LINE FINDER AND'DISTRIOT SELECTOR CIRCUIT 
Including Line Circuit. Trip Circuit, Starting Circuit, Time Alarm Circuit 
·For Flat or IndlviduAl Message Rate Linea PUll xech11.nice.l Power Driven 
System. 

~RAL DESCRIPTION 

lo This conmon penel line finder and dlstriot selector circuit ls used 
for pAsslng calls orlginsted by a dlF.fl eubeoriber on a flat or 1ndiv1- -
du.&l message rste lh1e. It conslata of six functionally connected cir
cuits, as follows1-

The LINE circuit consists of e line relay (L), cut-off rela7 
(CO), ands mes~~ge reeister, one line circuit for each subscriber's 

· line. When the reoelver at a calling station is removed from the 
switchhook, battery is oonneoted to the hunting (H) lead of the 

. ce.lling line end the easociated apparAt.ua functions and starts a 
Une finder select.or hunting · for the battery on the hunting leed. ..· .. · 
lnen the calling line ls foun.d, battery nnd ground from ·the line· 
circuit is dlaoonnect ed from the · tip and ring of the line. whl ch 
awaits the ·closure of talking battery from the Associated district 
circuit. The associated trip circuit is also released, thus per
mitting another cr.11 to ste.rt in that half·· of the group. 

1.2 A TRIP circuit is _provided tor each bank-group of 20 lines, 
thus mBk1ng 16 trip circuits 011 s panel line finder frnme of 300 
lines. Each trip circuit 1s divided into two units, trip unit A, 
having access to the first 10 llnea in a bank, and trip unit a, 
heving accesa to the l~st 10 lines in a bank. The trip circuit 
mechr-mlcally tripa the 8elector brushes ot the particular bank 1n 
which the terminals of it• aesooiated line• appear and connect to 
a starting circuit. Each trip circuit is equipped w1th an emergency, 
plug and JP.ck, by meens of which a detective trip circuit can be im
mediately repleced by an emergency c1reu1t. 

-1.3 The STARTING circuit controls the routing of calla to the re-
spective line finder selectors And a tart a •.n idle selector hunting 

. over the line tenninale for the calling line. It alao at the same 
time releases a trip relay 1n the Associated trip unit, thus pennit
ting &nother call to start 1n any other group. There is one start
ing circuit tor each fr,µne Of 300 lines. The circ~it consists or 
th,,ree 200 t7pe •distributing aeleotora. one of which permlte the 
dhtrlbuttng of this circuit so ae to ghe each line group an equal · 
preferenoe. The other two dlstributlng selectors distribute the , 
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calls _uniformly to the respective line finder selectors. 

.J 

Each regular starting ofrcult is pro Yi ded 1th means for test
ing any line finder circuit and is equipped with an emergency 
plug and jack for immediately repl8.c1ng the regula.r circuit 
~1th an emergency circuit at 81\V time. 

1.4 The LINE FINDER cirouit is arranged to find the calling sub-
scriber• s line and connect it with the various switching appara
tus neoeua.ry to compl te a odll. Each line find.er oircu1 t 1s 
permanently connected to a district elector olrcu1 t end oon
siets ot a power· driven selector having 15 eta ot contact 
brushes wired in multiple, one aet of bru.sheo associated with 

· each lin.e bank • . At the srune time the line finder eleotor 
atarh upward hunting for the calling line, the associated dia
trlot circuit functions &nd selects an idle sender. Thia cir
cuit also lnolude a l4AKE BUSY Jack end n TEST jack. 

le6 · . The DISTRICT SELECTOR circu1 t, which h the other end of 
the line tinder selector, is provided withs magnet, driven 
selector switch. by means of which an idle sender is selected 
and associated with the district until gll selections ,have been 
completed. when the sender is disob.arged. The district circuit 
is selector ended and selects and oonnects to ·the proper outgo
ing trunk, under the control of a sender, for the completio~ ot 
an originating call. It also supplies talking battery to the 
calling station, connects battery for the operation of the mea
sage register in the line circuit on a charged call, and con-, 
nects the busy tone to the calling etati~n if required. ; 

1.6 The -LINE FINDER TIME .ALARM circuit is tor the purpose of 
giving visual a~d audible signals to the attendant· when an 
originating call ia not connected to a line finder in a spec
ified time period. 

PADEL LIUE FINDER FRAME 

A panel line finder frame consists of 15 banks {at times known 
, as panels) of line terminals, eech bank consisting of 20 sets of 
multiple line terminals, making a total capacity of 300 lines. The 
multiple terminals appear on both sides of the bank and each set 
consists of four terminals, nameljs -tip (T), ring (R), sleeve (S) 
and hunting ( H) • · Es.oh frame and ba.nk has a capaci t1 of 60 line 
t1nde~ sul•ctor1, 30 sel otors ~oubttd on · tb$ front or the frlfflt 
.and the other · ~O aeleotor mount d on th r t or th · t:NUD • ,hii 
number ot aelectora tor each 300 lines may be r duced to 40 or 28 
aeleotora. The ar:mnge~ent ot the s lectora may be acoompl1ahe4 by 
spl1tt1:ng the line multiple banka ot frame in the following manner,- · 
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2ol EB.oh 60 selector bank on a frame 1a apli t in the center and s.r-_ 
ranged for a oroaa connect tng cable, 80 that the first or bot t ·orn line 
on one side of the split will conpect to and appear at the lest or 
top line on the other half of the bank. This practice is · used -where · !I 
60· line finder selectors are required for each 300 lines. 1 

2.2 Each 60 selector bank on a frmne ia split into·three sections of 
20 seleo~ors each. two of these actions to be arranged for cross 
connecting to each other. the other eotion to be cross connected to . 
a corresponding bank section on another frsmeo This practice 1a 
used where 40 selectors are required for each 300 lines, tbus p~r
mittlng 900 lines to be accommodated on two frameeo 

2.3 A 56 selector bank eplit into four sections of 14 selectors. 
eeoh. the flrst snd second sections to be erranged for cross con
:neoting to each other and the third and fourth eeotions e.rra.nged tor 
cross connecting to each other. Thia prnatioe 1s used. where 28 se
lectors &re required for each 300 lines. thus permitting 600 lines 
to be accommodated on the one fJ"BJne. 

3. Each group of selectors for each 300 line, 1a divided into two sub-
groups. ~A" and "B". The "A" sub-group of selectors ls on one side of 
the transposition split and the •tB" sub-group 1s on the other side of the 
transposition split. By this method, a ca.11 originating in a group ot 20 
lines causes a selector in the "A" or "B" sub-group to start hun~ing, the 
eub-group depending upon the calling line being in the first or last lO 
lines of the group. Should two cdls in the same group originate at the 
same time, one being in the first 10 lines and the other being in the 
last 10 lines, two soleotora will start, one selector in sub-group "A", 

· the other in sub-group "B". Should ell line finders in a sub-group be 
busy, a cs.11 originating within the corresponding J.O linea will start a 
eelector in the sdja~ent sub-group. 

4. When both sub-groups of selectors tor 300 lines are on tbe same 
:freme, two TRIP mAgn_eta e.re used, one magnet on the front and the ~ther 
magnet on the re~r ot the frame~ When both sub-groups ot selectora are 
on separate frames, four TRIP magnet• eball be uaed. one on the front 
and one on the rear of each frame. 

· DETAILED DESCRIPTION 

ORIGINATING CA.LL 
. ' 

60 ·The opers.tion tor· a 02.ll originating in the first 10 lines ot a 
group is ea follows:- When the receiTer ia removed from the switohhook 
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9t the calling station. the L relay int.he line circuit operates over 
cirouit trom bntt ry tht-ough th 200 ohm r !Gtance, 1nd1ng o~ the · 

L relay, break contact of the CO relay, over the ring aide ot tho 
line. through the subscriber's loop, back o er the tip aide to ground 
on the armature of the CO ralay. The line L relay ope1:11ted, connect• · 
battery to the H termina.l or the line at the line finder multiple 
bank and operates the .BA r lEly through it inner w1ncling. The .BA re- . 

_ la.Y, operated, operates th~~ relay o er a circuit from ground on the 
armature. of the BA relay, bresk contact of he K relay, 700 ohm wind
ing of the TR relay, break contacts of th A,~~•• and ST-B, relays, 
t o battery on the armature of th STF-0 maP,net.V°Tbe TR relay oper- • 

-nted performs the following funct on: (a) operates the two TRIP • 
magttete from ground on its a.rnmturo ( b} opens the looking series oir-. 
cuit. through the TR relays in the other ank groups, 4 hereinafter 
described, (c) locks ln a circuit from ground through its 600 ohm 
wi4'1ding a_nd make contact• t rminal 1 snd bru h or the G group d1s-
t ributor selector, brea contaota ot the c, CA, and SB releys, to bat-

· tery through the winding ot the ST-A relny, which op rates. Each TRIP 
magnet operates its trip rod, thus trip lng tbe correaponding group 
brushes of the essocieted selector on its respective aide of -the 
frame; ~~A r~l~ operated, functions aa follov/a1 (at'cloaea a 
circuit from ground on its left inner ~.nnaturo, to batt•ry through the 
winding of the STP-G magnet, which operat~s and ~ema1n operated until . 
the ST-A relay release, {b) short oircui\s the 500 ohm indlng ot the 
CA relny, preventing it from operating and starting a line finder in . 
sub-group "B" as described in paragraph 31, while .a call is going 
through, (c~/operates the K relay over a circuit from battery through 
the winding or the K relay, make contAot or the TR relay, to ground on 
the P..nne.ture of the ST-A relr-iy, Lt!-1 closes ~ Qircuit op rating tbe LF 
relay-in the line finder circuit. This circuit 1a trac d from ground · 
on the right outer armature and inner mske contact ot the ST-A relay. 
through the break conta.cta of the GA, and O relays, th Al bridging · 
brush and terminal or the A elector.- over lead ST, bJ-Oak contact ot 
the MB relay in the line finder circuit, break springs of the TEST 
jack, to battery thrnug-h the 1900 ohm winding of the LP relay. 'l"'ha .K · · 
relay operated, (a.Y locks to ground on the armature of the BA relay .• .. 
through its make con ta.ct and the break contact of the O relay ( b) 
opens the circuit through the 700 ohm winding of the TR relBy, thus 
prevent 1ng nnother 1 ine finder selector from being ste.rt«id by this 
oall, (c)"·closee a circuit .from ground on ita mo.ke contact through 
the 1500 obm winding of the O relay, but the O relay d~e not operate 

.. at t.his time on account of insufficient a.mount ot current through the 
wi nding •. The LF relny operated, (a) locks to gro,ind on the break 
co:nt?ct :,nd,irm~,ture of ~lie H relay, through its me,ke contact and · 

'+: ,, • 
... it• 

both windings in series,'i.(b · cult o erati the ,GA rela · · '· · 
· .. ' ; ,\t. 

in t he startin oircui t from the break springs ot ~~e ]lake ,J·· . . 
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~----tq. bxeak contact of the MB rela_x, 
the break co,1tt"tet and .winding of the- ·GA relay 

c operates the UP ms.gn3t from ground on tho N commutator brush a.n9- seg-
. ment·, causing the line fi:ndor select.or to travel upward and hunt for tho 
terminals or the celling line to which battery is connected, as herein
after described. (d) closes e circuit from the srune ground on the N oom
~tator brush and segment, through · the break contact or the line · finder E 
!relay, to batte9" through the inner winding ot the OI relay, operating 
the Ol relayovr'he GA relay operated. removes ground from lead ST, locks 
to ground on the armature of the ST-A relay a.nd closes a clrcuit operating 
the ST"P-A magnet. This circuit is traood from ground on the annstu.re and 
inner make contact ot the ST-A relny, ms.ku contact ot the GA- relay, teJ"
minal and brush of the .A-3 aro of tho A selector, to battery th~,pugh the 
winding of bhe STP-A magnet. The STP·A rMgnet remains operat9dr·· til the 
rel.ease of the ST-A relay• · f 

. -As the line finder selector stnrtti upwerd hunting for the clilling 
line• e circuit 1s closed through th P. 11 conmute.tor slightly after the 
brushes ot the selector mov off-norcial. Ground on the :M oommutator 
brush a.nd. segment opera.tea the line finder E relay✓ The E relay oper
ated, hd operates the llli reh1y from ground on its armature, through the 
breek springs of the M.B. jack, to bat t ry through the inner winding of 
~he MB relDy. { b)v{loaes e. circuit from g;ound on the upper inner contact 
of cam I, make contact of the E relsy, to · bo.t tery through thElt inner wind
ing of the D relay, ope.rating the D rel~y, (o) opens the operating cir
cuit of the Cl relay, thus pennitting the relay to release, should the 
TEST brush of the sender selector be making contact with .the TEST termi
nal or an idle sender. a the ~EST brush of the sender selector is mn.k
ing ooritact with the TEST terminal of a busy sender, the(Qi)rel~y locks 
through its ,outer winding, the lower contaots of cam S, make cqntaot of 
the relay, to ground on the TEST brush of the sender selector. With the 
OI .relay held operated, the operation of the line finder E relay also 
cloaes a circuit operating the F relay in the line finder circuit and the 
district selector STJ? ma.gnat. Thia cir cuit is traced from battery 
through the 1000 ohm winding of the F relay and through the winding and 
bre~k cont&ct of the STP magnet. make contncts of the CI e.nd E relaya, to 
ground on the lower outer contact of cam H. thereby stepping the s~nder 
selector brushes one atep on 1ts back stroke. If the next sender circuit 
is idle, the Cl rel~y releases, in t~rn stopping the selector, but if the 
next terminal is busy, the CI relay remains operated and the sender se
lector continues to step until Rll idle sender is found. When the CI re
lay relee sea, the TEST terminal of the. selected sender is immed1a tely 

· made busy to all hunting sender selectors by ground connected to the TEST 
brush trom tha lower outer contact ot c8ln H, through the make contact ot 
the E relay and the brenk contact of t he CI re.la~. This busy ground 1s 
connected until the switch dvancoa from position l l/4. The operation ---- --- --
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of the P rel~y opena the tip a.nd ring bod.a bet1ttt1en tho 11no tlfl41r 
co~mutntor hnd tho dist~int ·1rou1t ~d prey .to h ·dist~iot L re
l~y trom op rAting ~nd adv~ncin the di trict s itch from nonn~l, 
should the line finder selector connect to the terminals of. the 
calling line·· before the sender selector - finds an idle sender. 

7. The ll.8 relay opernted; (a) locks trom ground on the R:rmature 
~nd outer make contact of the ST-A ral~y, lead X, make contact and 
oute~ winding of the ;r{.13 relay, to battery on the break contact and 
armoture of the SL r lay, so that the lffl relay will not .release 
should the se],,ector return to normal while ano her call is going 
through, (b)/closes a circuit from ground through the break opringa · 
of the MB jack, make contacts of the Llt and MB rclnys, to battery 
through the 800 ohm winding of the F rel9y, which operates if the ' 
relny was not previously ope1~ted, {o) conD~cta ground on its arma
ture to the series circuit through the 1~ reley~ of the other se
lectors in the same group, thus v :rmit.t1.ng the operation, over le~d 
CH of .the CA, or CB rel~ys in the st~rting circuit hen all line 
finder selectors ih the group are off-normal. {d) opens the circuit 
0ver lead Y, to prevent the GA relay from re-ope rating , (e) trans
fers the ST lead to the next line finder, which if busy, transfers 
the oal~ over the ST lead in the same m:,nner until ~ idle line 
finder is found. 

e. · .. .as the line finder selector .continues upw:ird, ~t the end of the 
tripping tone, ground on the K conmmt.Rto r brush and segment, short 
circuits the 600 ohm windinr of the TR reiay through the break con
tact of the DS relay, over lead Kand through the break contact of 
the SA relBy, t·hus releAs1ng the TR reley.-j The ST-A relay rem1=1ins 
operated from the seme ground until the K brush moves off the K com-

. · mutator se~ent, ~hen the circuit through the w1nd1.ng of the ST-A 
relay is opened, reieAsirig the relay. Thi& is before the brushes of 
,the line finder seleotor h~ve reached the firat set of line terminals. 
The TR reley released, close the · locking series circuit through the 
TR relays in the· other groups and Ppene the circuit th.rough the two 
TRIP magnets, . which release. The STA relay. _roleAsed, (a,) opens the 
locking circuit through the GA relay, wh1oh · r el efls ,a , (b} opens the , 
circuit through the locking (outer) winding of ·the ;AB rela.y, but the 
relay does not fel~ese as it ·1s held Operated over its operating cir
cuit, (c) opens the circuit through the STP-A ma.gnat, which releases 
and steps the .brushes of the G group distributor selector to the· next 
terminals, {d) opens the circuit through the STP-A m~gnet, which .re- · 
lea.sos nnd steps the brushes of the A group dist .'l"ibutor selector to 
the next terminals, (e) removea the short circuit from the 500 ohm 
winding of the• Cl reley, which do~• not ·operate unless all selector• 
1n the group a.re busy- as deacri bed in p re.graph 31. 
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9. When the soleotor brushes make aontact with the terminals aasoc1a.ted 
. with the calling line, battery on the H terminal operates the O relay in 

the trip circuit and the H relay in the line finder oiroult. This circuit 
is traced from battery in the trip circuit, through the 600 o}ltn winding of 
the O relay and the -500 ohms resistance connected in parallel, make con
tact ot the L relay, over lead H. through the H multiple terminal and 
brush, H conrnutator brush end segment, o~ter contacts of cam Y, winding ot 
the H relay, to ground on the break contact and a.nna.ture of the DS relay. 
With the H relay operated, a 60 ohm non-inductive shunt is connected I 

ij 

j 
1 
t 
! 

) 

. 1 

't 

i 
I 

l around 1ts · winding to ground on its s.nna.ture for the purpose of incren.aing 
the smount ot current through the 500 ohm winding ·or the O relay, thus 
speeding its·operation. This is nece ssary on account Of the very short 
time perfod when the H brush makes contact with the H terminal before the 
circuit over lead H, ie opened by the overthrow of the selector. Tho) 
relay operated, opens th_e circuit which holda the LF relay operated, but 
the tF relAy does not l"€lease - immedintely on account ot &. circuit being 
closed from ground through the C oommutator bra.sh and segment, to batter, 
through both wind.ings of the L:F' relay in aeries. The LF relay is thus 
held operated until the brushes are centered on the terminals of the call
ing line. When the circuit through the C ooJDnuta.tor ~egment lo opened, · 
the LF relay releaseso The LF reln.y released, (a) opens the circuit 
through the UP magnet, which stops the selector brushes on the termina.ls , 
of the calling line, (b} opens the circuit through the 800 ohm winding ot 
the F. 1--elay, so that when the circuit through its 1,000 ohm winding 1a 
opened. by the release of the CI-relay when the district sender selector 
seizes 8.Jb...ldle sender, ih~ F relay releases, (c) closes a eircttit ope:rat-
1ng the(Wrelay. This circuit is traced from ground through the break 
contact springs of the MB jack, breAk contact of th~ LF relay, make con-

' -1 

• tao_t of the E relPy, winding of the SL relfly, inner ·contacts of oam T, 
make contacts of the D relay, to·battery on tha brea.k contact of the DS 
reltiy. 

9.l The adjustment of the C commutator brush, with relation to· the 
tripped H multiple brush, is· such th2t 1 t does not break contact 
with the C commutator se~ent until slightly after the holding cir-. : 
oui t through both windings of the LF relay is opene~ by the opera,.,-· . -1 

· t ion of t.he H relay when the H brush makes contact with the H ter- ... · ,, ;iJ 
minal to which. batte:ry le connected. The UP mag.net, therefore, re- · · -.)l 
mains operated and the selector continues to travel upward until =- ··~ 

the brushes are carried slightly above the center ot the -lin~ ter- · 
. minals, l1llowing the locking pawl to enter the notch on the rack at-· 
tached to the brush support rod. At this time and holding_circui~ 
-through both windings ot the LF rela.y is opened at the C commutator, 
·relea:s'ing the relay. The LF relay released, relea.ses -the -UP magnet • 
The selector then drops into place. thu~ centering t~e brushes on 
the line terntinals. 

\ 
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10. The O relay operated, open$ the locking ~ircuit of the K releJ• 
The K rel~y ia very slow in r lessing . to hold the o rel~y operate4 
through its 1600 ohm winding, in order to permit the BA relay to -re
lease before the O relay, otherwise another line finder may b• 
started by ibis call. 

11. 'l'he 51 ·relay operated, · olosea» a circuit wbJ.ch ·operatea the CO 
relAy in the line oi'rcuit froLl battery on ... ts a.rmature, through the 
two 110 ohm resistances (A and .B) in series. over lend s, to ·ground 
through one or both windings of . the CO rel~y in series. Thie same 
battery is connected to the mul_tiple deeve tenninala of the line e.t 
the final frame, making the line test busy ·to all hunting final se
lectors on a terminating ca.11. The CO relny operated, releases the 
line L relay, which in turn releases the 3A relay, which opens the 
circuit\ through the O and H relays, wbioh relos a. Another edl may · 
now &i&-~t within this same group of 10 line&· if the atarting circuit 
is ready for .the cell. The operation tor a cnll origlD9ting in the 
last 10 lines ot a group ot 20 will be s1m1l~r to that already de-
sc~ibed for the tl~st 10 lines, eicept thnt the BA-l. K-1. O"l• TR-1, 
ST-B, and GB relaJe are involved instead ot th BA, K, O, TR, ST-A, 
and GA ~elays. 

12. It there is a simultaneous call 1n both the first and last 10 
lines- of s group of 20 lines, the relays of both sub group will 
operate as already described, starting two line finder selectors in 
different sub-groups at the same time. In this case, the inner . 
windings of -the O and 0-1 relays a re connected together through the 
ms.ke contacts ot the .B.A, 11nd Ba-1 releya. -The O and 0-1 rele.~a will 
therefore operate in parallel when the H brush of either or both line 
tinder selectors make contac_t with the H terminal o-r the call 1ng 
line. 

13. The operation of the SL relay also oloaea ~- circuit operating 
the district L, and CH relPys. This cirou1t is traced from ground 
on the N eommutator brush ~nd segment, through the brenk contact or 
the F relay, ·make contect of the SL rela1, lower inner and upper 
outer cont8ots of ca.m O, to battery through the 600 ohm winding of 
the CH relay. /This same ground is connected through the inner con: 
tacts of crun O, upper outer a·nd lower inner contacts of cam R, to 
battery through the 800 ohm winding of_ the district L relay. The. · 
CH relay operated, closes a circuit from ground on the upper outer 
contact of cam I, break contaot of the CS rcl8y, m2.ke contact of ·the 
OH . relay, to battery through the selector time alarm circuit (not 
shown)~ which perfonns no function at this time. The .L relay oper
ated, closes a circuit advancing the district switch to posit1r.')LLJ»-----
This circuit 1B traced £r0Jn'6attery ·thr~¥~the Einagnet, iowlr 

• I 

I ,, 

) 

,,. 
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. outer oontaat ot- OIUU », Ma1<ejontnot ot th ' L=" lt.17, to tfl'OUd -throulfh 
the lower contact a of Mm M. As the switch a.dvances t:rom pos1 tion l, 
the cirou1t through the L and CB relays is opened. releasing the rel~.ya 
e..nd disconnecting the selector time alarm oiroiti to In position 1-1/2 to 
·2, the sssooisted sender le held busy by ground through the upper outer 

· · contact of cam H, and the outer contacts of cam Co 

With the switch in position 2, the tip and ring leads are closed 
from.the calling line to the T and R leads ot the associated sender cir
cuit, thus permitting a dialing tone to be transmitted back over the 
dialing circuit from the assooint~d sender. as an indication that the 
apparatus is ready to receive tbe call by the operation of the station 
dial. The tip side ot th€ dialing circuit is closed from the T lead ot 

· the line, through the break contact of the F relay, inner oontaot& ot 
crun P to the T brush of the sender selector. The ring side of the dial
ing oirau1 t ls closed from thb R lead of the line, thro-ugh the brea.k 

_contact of the F relay, winding of the DC relay, inner contacts of cam 
Q,. to the R brush of the sender selector. In position 2, the CI relay 
operates through its outer winding to ground on orun I, and remains oper
ated until the switch advances from position 10. The @_t relay operated, 
(a) connects ground through the inner contacta of cams, to the TEST 
brush of the sender selector. thus making the associated sender test 
busy· 1-1fter the switch e.dv.crnces from pQsi t ion 2, •( b J closes the tip side 
of the fund8mentnl ctrcui t through to the sender, { c) closes the sender ···• 
control (SC) lead through the lower contacts of cam V, lower inner .and · 
upper outer cont_acts of CfU?l U, _to battery through the ouJ;er winding 'bt . · 
the .D relay. After the send.er turict1ons the tund~mental circui~_ is 

· established for the opera.tion of the distriot L relay nnd the stepping · 
·relay in the sender. This circuit 1s traced from ground in the sender 
circuit, through the ii"T b:r-ush, mAka contact of the CI rel11.y, inner con
tacts of cam . L, to battery tl1rough the 1200 ohm v,inding or the L relay, 
which operates. The L relay operS:'ted, locks through its 1200 ohm '°ind- .. 
lng and ma·ke contact through the upper contacts of CMI L to 1"~he sSllle 
ground over the FT lead and a~s. the s!J.J..9 .. h to ~~sitJ.gp,~rom 
ground on cam M~ In position 3. ground through the lower inner contact 
of cam n ·1a connected to the FR lead, thus permitting the sender to 

I! 
tunction. The 500 ohm ·w1nding of the CH relay 18 also connected through -
the lower contacts of cam U, in parallel with the winding of the Dre
lay~ to the SO lead previously described. Should . the -CH relay operate 
.at this time, due to a high resistance ground in the sender .~ircult, ·no 
useful fun.ct ion will be performed. · 

DISTRICT BRUSH AND GROUP SEiaECTIONS 
, ,. 

lp. With the switeh ·1n position 3, the UP magnet 1s operated .fo~ bnsh 
selection o•er a circuit tro.oed trom battery through the ~ind1x,g of the 

.... . .. 

. 
i j 
1' 
r 

j ,' 
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m~gnet, inner contacts of csm O, ma.ke cont~ot ot the Lr l~y. to 
ground throu h the lower contBcts of cam d. As the elector moves 
upward in position 3, carrying th commutator brushes over tHe com- _, 
mutator segments, the A se~ent and brush int ermittently connects 
ground to the tip side of the :fundrunental circuit through ca.ms K 
and 1, holding the L reley operated but succoseivelr short circuit-
ing the stepping relay in the associated sender circttit, thus re
leasing and permitting its re-operation until the proper bru9h baa _1 

been selected. When suf'fioient itnpulsas ha.ve been sent back to . 
satisfy the sender, the fundamental c1rcu1 t le opene·a, releasing 
the L relay. The L rela.y released, opens the circuit :through the 
UP magnet, thereby stopping the upward mo•ernent of thf selector 
and a~ea the s~itcl;i tO_j)O~~ 4. Thi circuit is traced 
from ground through the lo er oontaot e of crun M.. break contact of 
th&· L relay, upper outer contact of cam B, to battery through the 
R magnet. When 2 digit senders are used with this circuit, the 

, e.dvance of the sender replaces the high resistance ground on the 
sc;1ead with a 500 ohm gro'l1nd, thu insuring the operation of the 
OH;relny. In position 4, the trip magnet (T' l is o~rs.ted trom 
ground through the upper contacts of oam s, snd the L reb.y is 
operated and locked to ground over the fundamental rcui t pre
viousl~ described, advancing the switch ~o position 6. 

,,..,,.,,..--- • .. ~ .. ~ - 'I -----·~p ......... ~ 
~ ... 

With the switch in position 5, the UP magnet is re-operated 
and the trip magnet being operated.,. causes the previously selected 

. set of brushea to trip when the sela.c.tor starts upward as the set 
ot brushes engage the trip finger which was previously operated by 
the trip magnet. Aa th selector moves upward tor group seleo
tion. csrr;ying the brushes over the commut&tor segments. the B seg-

. ment .and ·brush 1nterm1ttentl~ connects ground to the tip side of 
the tundamente.l circuit through cam L, holding the district L re-

. lay operated, bui successivel1 short circuiting the stepping relay 
in the associated sender circuit, thus releasing ~nd permitting its • 
reopera.t1on until the proper group has been selected. When suf
ficient ilnpulses have been sent baok to satisfy the s nder, th 
fundamental circuit is opened, releasing the L relay whioh in turn 
opens- the circuit through;. the UP nwgnet and a1v~nces the s.!.!1£~ ~ 
po~J_U,.O.JJ.-L· Vlhen 3 dlg1 t senders are used w1 th _this o1rcu1 t, tlie 
advance of the sender replaces the high resistance ground on the 
SC ies.d with a 600 ohm ground, tbU.s insuring the operation of' the 

·CH relay. With the switch in _p081tion 6, a circuit is closed from 
ground on the line finder H, comnutator brush and segment, through• 
the breal;c contact or the F rela1-,. make conta,ct of the SL relay, 
inner contacts ot oam o, upper outer and lower inner contacts of 

.r. • cam R, to battery through the 800 ohm winding of the L relay, oper
ating the relay. The L relay operated advances the swltch_ to ------ . -

! 

,:-· 

. ) 

# . 

.... . · 

I .. \ 
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position 7 in a. oirouit traced from battery through _the R magnet. lower 
ou~e~· contact of ce.m :8, make contact of the L reln1 • inner · oontaots of 
cam M, mako contacts. ot the D relay, to ground through the lower outer 
contact of cam I • 

Should the first trunk in the group in whi'ch the selector -is hunting 
be idle. the L relay relea.a~s e.s the switch lea.vea positi·on 6 1/~. When 
·the switch enters pos1 tion 6 1/2, ground 1& connected to the -sleeve ot 
the selected trunk through the outer contacts of cam M, bre~k contact of 
the L relay, lower outer and upper 1nner ·oontaots ot cam E, ~a a busy 
condition until the sw1 tch advances to position 7 3/4. · · 

' · 18. Should the tirat trunk in the group in which the selector -J~f3 hunting 
· be busy, the L relay is held operated in a ciroult · from battery through 

its inner winding and make contact, lower outer and upper inner oontacts 
or cam E, to ground on the sleeve terminal of the .busy trunk. With the 

.. · swi toh in posi tiott 7 • the UP magnet is re-operated from ground on cam .JI 
under control ot the L reley and the selector travels upward until an 
idle t:rttnk ia found. When an idla trunk 1a tound, the locking circuit 
through the inner winding of the L rel~y is opanedJ.:~ but the· rele.y does 
not release iltmedietely due to a circuit being closed from battery 
through its outer winding inner contBots of ~m R, to ground through the . 
C commutator brush and segment. When the bntshes are centered on the 
trunk terminals, the circuit · through the C commutator segment -is · op._ened 

• and,the L rela~ releases, -in turn opening.the circuit through the UP mag,
, · ' net, which stops ·the selector brushes on the terminals of the selected 

trunk. The L relay released also ad•anoes the awitch to position a. 
~ 

'!• \ 

•' ' ~ •,· 

"0" COllMtJTATOR 

The adjustment of the C commutator brush., with relation to the · /;;··. ·:.; :;; J : 
tripped sleeve mttltJ.ple brush, ia such, tba.t it. does· not bree.k •. •, >-J 

/· 
18.l 

conta'Ct with the C commutator segment until· slightly after the · i' · 
holding ciroui t through the inner winding of the L relay 1 s opened, ' . 1 

by the sleeve )>rash leavi:p.g the busy terminal and ma.king contact . '; •:·. 1 

with the sleeve terminal ot the idle tronk. The UP m~gnet, there- '. . ....., _.
1

: 

fore, remains operated and the selector continues to travel upward 
lllltil the brushes ere carried alightly above the o·enter of the . , . . -.: ; ·: 
trunk terminals. allowing· the lo0:1ting pawl to enter the potch on .. _ · · .: , ,J j 
the rack attaohed to the brush support rod. At this time the : • -1 
other holding circuit ·· through- the outer winding of the L relay is · t - · • 'I j 
op6ned at the O ooDID'O.ta..tor .. releasing the relay, which di_sconnecta-. .. · > ~l 

. l . • ground from the conarru.tator feed bar {G). and release• the UP mag- 1 
net. The eel•otor then drope into pb.ee, tbua centering the · ;f · 

f 

. . . 
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·. . ·h·· ' 
j ..... . b:rtlshes on the· trunk terminals. During trunk hunting, 1n po~ . . ~ ' ,\: ~- . . . . ·· l'ition 7 only, the commutator teed ground 18 supplied from 

ground on csm It, under control or the L relay. Thls 11 to 
preTent · the re-operation ot the L rel'3y b:y the· oloaing of a 
c1rcu1~ b·etween the C commutato.r brush ·and segment, on the 

. , 

., 

~Terthrow ot the selector, as it drops into place. 

Aa the switch advances from position 7, ground on cam H ia re
moY'ed from the tundsmental ring (FR) lead, and in post t ion 7 3 /4, 

,ground through the upper contacts of oam E 1• connected to the · 
sleeTe of the selected trunk as a busy oondltion. With the awltoh 
in po,si tion 8, a circuit is closed. trom ground on the armature and 
make cont~ct ot the. CB relay, through the lower outer and upper in
ner contacts of cam o, upper outer an~_ lower inner contact a of-· cam , · . , . ~·.,J .. 

R, to ~attery through the outer winding ot the L rele7; which oper-- , .. •.: • .. ·. f> 
. . •, .':\: . 

ates, adTAncing the switch to posltiQn--9.. /.. In podtion 9, the t ·lP · _ t' -•• .. 
and ring sides ot the outgoing fll.ndemente.l clrcui t are olosed .to .- . · {: .. 
the tip and ring terminals of the selected trunk tor selectiQn be- : ~ 
7ond, th~ugh ·the- IT -and FR brushes of the aender s~lector and ·. ·}'.:~ f · .. 
cams F and .:G~ reapecti Tel7. After selection bey·ond has been · .com- ·.· t • · -: • .- : 

pleted, ground in the sender 1s removed from the SC lead• releasing ~i~;.. . · _/. 
the CH_ relay, in tum releasing the L rele1' • T~• y relay releaaecl, : i::f. ; ,. ~ .: 
s~es the s,,1 toh to position 10.. As the awi toh lea•o• position .. 1 

• - · 

9 1/2, the dialing ·c1rcu'ft iBOpened at the upper inner contact ot . , ~ :; ~1; • 

C8ma P and Q, and in potdtion 9 3/4. the tip and ring leads from · · ·., 
the line finder are olosed through the lo.-er contacts of oatna P and·· ~• .. ;.·, .• 
Q. respect1vel7, to 24 volt batter:, and ground in the ~1str1ct, · 
holding the DO reley operated under the control of the station · 
s,ti tohhook. With the _DO relay operated, e. locking c1r·cu1 t 1a · 
closed for the D relay after the Si.vi tch advances from position 10. · r • :-.. • .- ~ ,., ,_ • • 

. This circuit is traced · t:rom battery through tbe inner winding ot . · :• -' i . .... ·· ,· 

the D relay, make contact ot the DO relsy, make contact of the D \. · <;•-/ 
relay, to ground through the lower outer contact of cem I• T~e D 

· rel&y l 178-AKJ 1s made slow in releasing in order that the conneo
tion may- not be lost if the swi tohhoolc st the called station 1a 
momentarily depressed. With .the -~n_1n position 10, the sender ·,_ , . ._ ?". 

. ' '· . 

circuit functions _and oqnnecte ground to the Pl' ·rea_cr;-causing ~he ·:. t ,.' ,\. • • . •. _,· .. ... ·,_ ··~ 
·~l~ ~to operA te -and lock through 1 ts inner wi!!ding ov~r _!he tip ·; · l _ ·, . ·, ·_,:: · ·: -, .

1 
• 

of the fundamental c1rcu.1 t previoual1 deacrlbed.! T~e -L relay oper• .. ~ ! ;. , · · ' 1 t 

·ated, advances the switch tor tellting selection until the rela~ ia ·.· ~ , . 
released the opera Ion ot .tlie aender circult./As the swftch ad- 1 

vences, ground b 1iitertn1 ttently oonttected to the Up aide o't the '. . i 
fUndamental circuit through the outer oontacta ot cam Et holding ! 

the L reley .opera,ted, b~t. au..coesaiYely short oiroult1ng and-permit-
. ting the r~-operation ·ot the ateppi:ng relay in th6 ••nder · circul~• • 
When sufficient 1mptilaea b&Te been 1en~ back to at1ef1,' the sender, 
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the f'Undrunental circuit is opened, releasing the L relay. · The L rela 
released, opens the circuit through the R tnagnet, stopping the switch in 
position 11, 12 or 13, depending upon the els.SB of cal • As the switc 
leaves position 10, the holding oircu1t of the 01 rele.y is transferred 
from round on cam I to grouna on cam E,. undf;r the control of the L re-
lay. This circuit 1s traced from battery through the outer winding ot 
the CI relay, inner contacts of 01-1m u, make contact of the CI relay, · 

··lower inner end upper outer contacts of cam V, make oonte.ot of the L re
lay, to ground' through the lowe~ inner and upper outer ~ontaota of cam 
E, The release of the L relay opene the holding circuit through the CI 
relay, diso.onnecting the sender trom the district circuito 

CALLED PARTY ANSWERS 

' 20. When the receiver at the oalled·station ·1s removed from the switoh
hook. with the swi ten in posi t1on 11 or 12, ·reversed battery and ground 

.. from the incoming oircui t op rate the CS relay. This circuit is tra.oed 
from battery over the ring aide of tho circuit, through the outer con
tacts of cam G. winding of the repeating coil, outer and lower inner 
contacts of cam X, (through the winding of the CS relay• upper inner and 
outer contact of erun W,) other winding of the repeating coil, outer 
contacts of onm F, to round over the tip side 1n the incoming o\rcuit. 
The CS relay operated, closes · a circuit t;,tom ground on the upper outer 
contact ot cam I, through its make contact, outer contActs ot oe.m u, 
winding ot the I relay, to battery through the #3 contact of the 149~J · 
interrupter. When the interrupter contact ctloses, the I relay operates 
and locks to the same ground through its make contact. When the #4 con- • 
tact of the interrupter closes, the operation of the I relay closes a 
circuit from ground on the interrupter contact to battery through the . 
500 ohm winding of the CH reloy, operating the relay • . The CH relay · 
operated, locks through 1 ts inding and the outer contacts of . oani O, to . 
ground on its make contact and annature and closes a circuit from bat
tery on its make contact for · holding the SL relay operated after the D · 
relay releases. 

20.1 y The 149-J interrupter is so connected in the circuit that the 
operation of the CH relay 18 delayed fo1· a.t least two seconds 
afte r tba CS relsy opera.tee. This delay is to p~event the false 
operation of the CH relay hould the CS ~elny operate momentarily 
before the ·os.lled part)' nnera due to any lina disturbances • . 

OPERATOR ANSWER§. 

21 • The switch advsnces to position 13, aa deaoribed above, and when 
the 'operator insert the plug ot nn an erlng cord in the anawering , 
Jack ot the trunlc:, t.he cs relay ,.opera.tee ·~n reversed battery. and ground 

~-

7 
·1 
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~ 
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over the trunko The CS· rela.y operated closes a circuit from the 
swne ground on cam I, 

1 

through the upper ou~;er and lower inner con- ·.·· 
·tacts of ce.m R. to batter.v through the outer winding of the L re-

. lay. which operates e.nd advances the ewitc;h. to position 14. With · " 
the switch in po•ition 14, the repeating coil end batter, are di1-
connected and the T, and R leads a.re oonnecte·d directly to the T • 

l 
' -~· 

Rnd R brushee ot the selector through cam P and Q re1pectlYel1.· '• ... 
As the switch enters position l~-l/2, the L relay locke in a cir
cuit from ground over lend S of 'the selected trunk;. th.rough the 
upper inner and lower outer cont.a.eta or csm E, to bAtteey th.rough 
the make contact ~nd inner winding of the L relay,. and in -posi- , -
tion 14, the locking circuit through t~e inner •inding of the D 
relay is tre..nsferred from the contsct a or the DC relay to the up"."' :~ _ 
per· conta.ots of oam J. In posit ion 14, a cheoking tone circuit · ·· 
is closed over the sleeve of the opera.tor• s •trwlk, inner con-- · 
tacts of cam E, make contact of the L relay, upper contac~s ot · 
cam V, lower contr-iet s of cam W • 2 m. f. condenser• lower inner and ., ' .. 

,upper outer conte,cts o.f CMt . x. th~ S brush and termitull · a.t the 
. line finder benk, to ground through the tdnding of the CO relat 

tor number checking. 

,t 

• ii 

. J 
~·· 

' DISCONNECTION REGULAR CALL . 

22. When the receiver, at the· calling station 1s replec·ed on the ..... · ... 
switchhook, the DC relay releases, in turn releasing the·. D relay. · .' . : : .. 
The D relay released, closes a circuit operating the F relay. .; : __ .. .. 

. ~This circul t is traced from ground on . the lower outer contact ot · .... . ,. . . 
, f\qam I, break contact of the J? relay, to battery through the 800 · . .-. '·1 

· 

) • v obm winding of the F relay. The F relay operated, disconnects · 
.. ~' ,,J the tip a.nd ring of the trunk from the line and. closes a circuit . 
J' ~ from ground on the N commutstor brush Rnd segment, through _its 
f . J.; make contact, upper inner and lower outer contacts of cem . n·, to .... 

--· 

f battery throu~h the R magnet, advancing the switch to position .16.. . ,. 
, ,11' • ,· ~ 

. .. :t 

On 11.R. district circuits, with the switch in position 16, a .. ·, · ... ·: 
• • • V, • . • 

circuit is closed from battery on the make contact of the CH re- · ·. ·. :· .. 
lay, outer conte,cts of cam T, through the three 18-AN reaia\a.-11oe1 / i': · ··· · 
in ps.rallel • the H brush and tenninal e.t the line . ffnder bank, · ·: ... 
over leed H, through the break conta.ct of the L relay, to ground 
·through the messa.ge register MR, opernting the message register. 
. During the message registering- period, another line finder se
lector hunting over the line terminals in the srune group will not 
stop its brushes on the multiple terminals of this line at ·this 

· time on account or l ta Jt reley being shunted by the 6 ohm message 
regleter ·.while the tt brus-h of tbe hunt in · selector 1s ps.adng 
over the JI termlnt1l ot tlll • line. 1heJ the 149-0 int.errupter 
contacts 1 clote, a circuit h olo ed tr.om ground on tht make 

i. \ •.. 

•1 ,; 

. ' 

. 1' 

·:,·~:·w-_~l 

1 
; 

,·-
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.· contacts• through the lower contact a ot CMt R, to battery through the 
.~outer winding of the L ~lay, operating the L relay. The L relA.y oper
ated, locks through ita inner winding and make contact to g:ro~d on ca 
E. Ground on the II make contacts or the interrupter is closed through 
tbe inner conte.cta of cam Y~ make oonts.ct ot the L rele.7, outer contacts 
ot CB.m J, to battery through the inner winding of the D relay• which . 
operates. The D relP.y opers.ted, advances .the switch to position 17 in a 
circuit front battery through the R magnet, lower outer contact or cam B, 
make contact of the L reley, ililler oontacte ·ot cem M, make contact of 
the' D reley, to ground on cam I. In pod tion 17 the A crun advances the 
swUch to posi Uon 180 

24. As the switch advances from positions 16 to 18, the circuit• through 
the _D, SL, CH and L relays ore opened, releasing the relays and the bat• .. 
teey tor operating the message register is disconnected from· lea.d H. 
The release of the SL rel$y disconnects battery fro~ leads, releasing 
the CO relay-, thus restoring the line c1rcu1t to normal. As ·the switch 
enters posit ion 17, the rel es se of the D relay closes a clrcui t operat
ing the DS relay in the line finder circu1 t. This circuit is tra.ced 
from ground. on the li conrnuta tor brush and segment, through the 350 ohm 
winding of the DS rela~, inner contacts of cam N, break contact of the 
D relay, to ba:t tery on the, brenk: oonte ot & of the DS relay. The DS rele.y 
operated, (a) locks thro11J..:h 1 ts rnake contact end 350 ohlll winding to the . 
s8JD& ground, (bJ closes a circui~ through the .ou~er winding ot the F re
lay, thus insufing the relay to hold u:ntil both the l 1ne finder selector. 
and the district selector have returued to normal, . operet~s the line 
:tinder DOWN ma~e ·t from_ ground on 1 ts a.rmeture. which restores the line 
tinder selector to normal. When the line finder selector returns to nor
mal, ground la disconnected froru the M conmute.tor segment! relee.sing the 

. i, . DS, and 1dB relays. · 

25. With the district switch in position 18, a ci~cuit 1~ closed from 
grnund. on the N commutator bro.sh and segment, make oonte.ot of the F re-

_,.. lay, upp9r contacts of cam D to battery through the dhtriot DOWN ma.g-
'net, which operates and restores the district selector to no:rm&l. A.a•• 
the district selector returns to nortnal, a . circuit ls cl9sed from ground 
on the Y commutator brush and seg,:nent, upper inner contact of csm· B, to 
ba.tteey through the R .magnet, advancing the switch to poei tion 1 or nor
malo As the ewi tch les.ves posi t1on 18. the circuit through the DOWN mag
net is opened, end after position 18 1/4, the circuit through the outer 
winding ot the F relay is opened, rele9,sing the .· relay R.nd restoring the 
circuit to normalo 

26. Should the cslling subscriber fail to replace the receiver on the 
swttchhoot after the called ·subscriber ha& disconnected, the releBse ot 
the CS relay·. due, to the ineomitlg t:tttnk .functiotting. ~erates the 

. ~ 
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selector time alarm circuit from ground through the upper outer con
tact of cam I, ~hereb7~not1fy1ng the switchlnen of the existing con
dition. 

DISCONiraCTION TALKING TO OPERATOR 

27. With the plug of the answering cord in the trunk Jack at the in-
coming end, ground is connected to the sleeve te~inel of the trunk 
to hold the district L rel8Y operated. If the plug of .the cord 1a 
removed from t~e trunk jack before the receiver at the calling sta
tion la replaced on the switohhook, the line relay in the trunk oir
m11t will opArAt.A : th~~Aby hn1~1~g t-h~ g~O'I_!_~~ ~~ th~ ~lee~e te!'!!?!~~! 
or the trunk. When the receiver at the calling station is repleced . 
on th~ swi tchhook and the plug of the answering · oord ls removed from··-
the tl"Ulllt jack at the incoming end, the DC relo.y releases, and 
groud 1s dlsconnected trora the sleeve of the trunk, releasing the 
L reley, tbua edve.ncing the switch to position 15. AB the switch 
advsnoee from position l4-l/4, the "locking circuit through · the in- . 
ner winding of the l) relay ls opened at cam J, releeeing the relay. 
~e D relay released, opens the circuit through the SL relay, which 
releases., and operates the F relay, whioh advances • the district 
uwitcb to position 16 from ground on the N comnutator bwsh and seg-. 
ment.• In position 16 ground on the annsture·ot the SL relay through ~ 

· the lower contB.cta of crua D a.dva11ces · th~ aJ!tch to poaition 17, the . 
J;. crun advt:ncing 1t to posi Uon 18. In position 16, the CH relr-:ly be
ing normal, batter:, 18 not coneoted over lead H to operat.e the mea-..: 
sage reg1 ·ster in the l1Jle cii-cuit, aa the call ls not chargeable.- . · 

. From this point on, the line · tinder and dist riot selectors are · re• · · ·. -. 
stored to normal as deeoribed in para.greph 24, and 25. · · · 

DISCONNECTION ON ABANDONED CALLS 

la) DISCONNECTI_ON BEFORE LINE FINDER SELEC'!'OR FilIDS LIME 

t , ... 

. . ~-~. 

.. ~· ~ 

, . , .. 

\ t • ~· ' 

•. "' ... · 

-~ 
( . I 

Should the calling subscriber replace the receiver on the 
&witohbook before a. hunting selector finds the line, the L rel8y in 

.. . 

....... ~' 

the line oircui t releases, re-moving battery from the H tennina.l e.t 
the nnl.ltiple bank. Assuminft the calling line to be in sub-group 
•• the :re.leas~ of the L relay releases· the RA relay. The TR relay -
having operated, locks and operates the SFA rel~y. which operates 
the LF relay in the line finder circuit and the selector is ste.rted 
huntlng. as de~cribed in pare.graph 5. .The selector ·will therefore 
travel to the top of the bank and the H brush of the selector ma.kea 
_contact w1 th t.he terminal of the H comb t1t the top of the multiple 

. bank. The U rela7 operBtes trom ground on the break contact and 
armature ot the Dar la. •Jndlug ot the H ela.y, outer contacts of 

~~-· 
.;- J --· 

rj 
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oam Y. H· brueh of.the ~elector, to battery on the teminal of the H comb, 
supplied through the 1,009 ohm non-1nduct1Ye winding of the BA-1' relay 
a.nd' the break contacts of the .BJa.-1, a.nd .BA relays. ·The H relay operated, 
releases the LF relay, whi•ch in turn releases the F relay and Opens the 
circuit through the UP magnet, stopping the selector. The N comnutator •. 
segment 1 s opened with the aeleotor _brush re$ ting on t):le H comb terminal ·. . .. ~. 
to prevent the district switch from advancing from nonna.l when the F r•- -;• 
lay is releesed by the release of the LP relay. When the F relay re~ 
leases, the DS relay operates from ground on the X co.-mtator brush and 
segment, through 1ta 1,000 ohm winding~ The DS relay Op$rate4, operates 
the DOWN magnet, re&toring tHe selector to nomal. 

.·,. \ 

POSITIONS 2 TO 6 

29. If the re9eiver is replaced on the switchhook at the calling station 
.while the district switch is in positions 2 to 6• the dieling circuit is 
open~d at the calling station, causing the sender circuit to function 

. and connect a ~irect ground. to the SO lead, ca.using the D relay to re- · 
lease on account of the increased current flowing. through the outer 
windlng of the reloy. The~ relay is connected ~lffentially, but doe, 
not release when its inner winding 1a connected <Ureatly to groun~.and 
1 ts _outer wintUng connected to gro't.llld in seriea with . a reshtance. The 
D relay :released, operates t·he DS; -relay• which reat<'res the line Under 

·selector · to normal, ae described in paragraph 24. The D relay-·· released., 
als.o opens the circuit · thi,;,ugh the SL · relay, which releases. · The 81 re"" 
lay released, diacollJ!&Ota

0

batteey tram leads, rele8elng the · C.O 'relay itt 
the line circuit, and e.dvanoea the district awitoh to position. 6 trom 
ground on. its snnature and break contact through the lower contacts of 
oam D. With the district switch in position 6, a circuit is clQsed from 
the same ground through the lower inner e.nd UPB•r outer contacts -of cam 
D, to battery through the .DOWN magnet, operating the district DOWN mag
net, restoring the selector to no:rmal. r.hen the selector reaches nor-

. mal, ground on the Y commutator brush and segment advances the swi toh 
to nomal. 

' POSITIONS 7 ro 10 

30. Should the receiver be r~pl$.ce.d on the switch.hook while the dh-
trict ewl~ch is in any of these positions, the line tinder circuit 1a . 
restored to notma.1, as previously de&cribed in paragraph 24. Trunk 

· hunting and selection beyond will take place in the asme manner and the . 
a.d•rrnoe of the sender circuit ad'fa.nces the switch to poai tion 11. In 
poai tion 11 the release or' D relay releases ~he CO relay and opera tea 
the F relay, which oloses a eh-cu.it from ground on the 1t comnutstor 
brush e.nd segment, ad'Y9.ll.Cing the· awitoh to position 16. Itt poaltlon , 
16, ground on the ormtttttrt, ot the SL relny- •d•enoes tfi, a1fitch to 

. I 
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position 17, the.- crun advs.ncing the switch to position 18. -From 
this point on, the district selector and switch are restored to nor
mal as described in para-graph 25. 

ALL SELECTORS Ill ONE SUB-GROUP BUSY . j . 

31. It all the selectors in sub-group "A", for exrunple, are busy, 
the CA relay operates oYer a circuit from ground on the armature ot 
-the 1LS relay in the line finder circuit, throut;h the make contacts- . 
of all the other operated UB relays 1n sub-group "A .. , OY~r lead CH 
to the starting circuit, 500 ohm ·winding or the CA relay, to. batter, ,.,, 
through the 600 ohm resistance 1 C). Tqe, CA relay operated, trans- . 
fere the circuit through the 600 ohm winding of the TR relay iil the . :\· . . 
trip circuit from the winding of the ST-.i relay, to ba.t tery through . ' .. ·. • ··: ~ 
the winding ·of the SA relay and the break eontact Of SB relay. When . \:··.: ; , 

· . a call 1a now received, the SA. relay operates in aerie a.with the 600 . , . · .. 
ohm winding of the T'R rela;y ., 111 turn. operating the ST-B rela1'• • · Thil ·, ' .. ; .' · . 
circuit h traoed from battery through the winding of the S'l'-B re- ~. < . • 
lny, ma.ke contact ot the SA relay, 600 ohm resistance (BJ, to ground · ,·. ,: . 
on the armature of the CB relay. The ST-B relay operated, operates 

. the IC relay, starts a selector in the "B" sub-group hunting for the ·· · 
calling line and cloaee R locking circuit through the 1000 ohm wind-
ing and make contact of the CA relay. This 1s to prevent the re.-
lease ot the . CA relsy should a selector beoome avails 'ble in:. the "A",.·: ·:·. ·· ·} '. :-· ._. .
sub-group while e. call 18 going through the ''.B .. sub-group. If . all 
eelectors in sub-group "B" are bus1, the operation 1a similar ·ex-
cept that the CB, SB, 1.md ST-A relsya now operate • . ~he ST-A rela.1 
operated, starts a selector in the nA* sub-group hunting, a• ex-
pleinecl before. 

I . ALL SELECTORS II BOTH SUB-GROUPS BUSY 

32~. If all selectora in both sub-groups are bus~, both the CA and 
C.B rele.Js are operated. Should a. call be race i ved tn either sub_. 
group under these conditions, the corresponding SA· or SB relny 
.operates, but neither the ST-B nor Sf-A reley will operate as the 
circuits -to ground on the armature of thfi CA, Bttd CB relays are · 
open. . When n ee 11 is received in the "A or .,B" sub-group while 
all seleotors are busy, the message reghter (MR) in the starting 
circuit operate• through the_ make -contact or· the SA rele.y to ground 
on the a:nm,ture of the CB relay, if the call h in sub-group "A", 
or ~through the make contact ot the SB relay to ground on the arma.;. ·. 
ture of the Cl relay, it the oall 1s in sub-group · "B" • Th~ measage 
regiater thu, indicate• th numbe ot call which were originated 
while dl the Une in.der elec ors were l>uq. ., .. •··. 

I --:'\, 
( , 

-·" 
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If a line finder does not find th~ subscrlber•a line within 35 
seconds efter the rece iTer a~ the . calling station is removed from the 

· swi tchhook, an alarm io given bt the follo•ing manner, When the re·oeiver 
at the c&lling station is removed from .the switohhook, the line L rela,- · 
opera·tes, operating the .BA reley. !he BJ. relay operated, oonnects bat
tery to the conta.ct of the 162-D interrupter in the .time alann clrcui t 
over a circuit from battery- through the outer winding and make contect of ... 
the BA relay, lead B, winding Of the B ( frame) relay in the tbne alarm 
o1rou1t. brush and termins.l l of the START arc ·or the time alarm ·selector, 

.. break contact of the A frame reiay, to _t.Jle interrupter contact. Wben the 
interrupter contact closes, the B reley operates. · The A (frame) relay 
doea not operate, however, due to being short circuited by ground on the 
interrupter. When t.he interrupter contact opens, the sbor.t oircui t 1s 
rem9Yed from the winding of the A relay. which now operates in series 
wl th the Winding e.nd make contact of the .B relA.y • to ground on the arma
ture of the B reley, tnus holding both relays opere.ted. The rie-xt oper.. · · · 
ation of the interrupter operates the STP magnet. over a circuit from 

·:ground on the make contact of the interrupter, nmke contact ,,r th& A ·re
ls_y tennins.l 1 and brush of the STEP a.re of the selector, to battery 
through the winding of the STP magnet. Then the interrupter contact 
openl', the STP magnet releases and steps its brushea one step on "its .. 
back titroke. '.rhe selector brushes thus advance one step for eech make · . .. 
e.nd break: of the interrupter conta.ot, which is of en .. interYal of 7 

/ seconds, until the fifth tenninal of the selector· 11 reached when th~ 
. circuit through the interrupt.er h opened. When the fifth terminal ot 

the ·selector is rea~hed, the BA-1 lamp in the trip circuit lights over 
a circuit from battery on the annature of the A ( f~me) relay, termirutl 
6 and brush of the LA.KP aro of the selector, lead A, through the make · 
contact of the BA .TelA7, BA-l - lrunp. lead C, . to ground throngh the wind
ing of the B ( e.!Ble) relay 1n the tiine ~.larm circuit, which opera.tea. 
The B relay operated, operatea the A (aisle) relsy. The A relay oper
ated, lights the a.hie pilot nnd main or mon1 torlng boEt.rd 19lDps through 
their reapectiTe auxilia17 alarm circuits. When the source or trouble 
is removed and the- BA rela.y in the trip oircult has released, the oir
cu1ta over les.da •• and .B e.re opened. in turn releasing both the frame and aisle A, and»·: relays. extinguishing th~ aisle and main or monitor
ln.g bO&rd lrunpe and silencing the alarm. The releaae ot the B (fnm:e J 
relay elso closes a· circuit t:rom ground on its anns.ture• through ter
minal 5 and the bridging brueh of the .RETtrmf arc of the selector, to 
battery through the break contact and winding of the STP magnet, which 
operates and steps the selector brushes to terminal 6, in which position 
it awaits the next - closure of lead B. 

1· • 

· .... 

l 
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84. · · Should the .BA ~elay- release before the tilth terminal U 
by the selector, the A, Rnd B frame rel~ys release. The B relay re• 

• ,L lee.sed, causes the selector to aovanoe to _the next normal position, 

. . 
' 

awaiting closure of lead B·, as prev1ousl7 described •. The operation •., .. ~1' ·• 

of the 188-A- key steps the selector brushes to the next nonnal poai"'.9 · :} . . , 
Uon by· way of the STEP bridging brush and 5, 10, 15 or .?O te~inal, ~·· ·,'-~ : 
as the oase may be. If the selector had been et normal poa1t1on 6, 
11 or ·16 when the BA relay operated, the operation would ha•e been 
the same ~s. described tor posi tlon 1. 

WIRING OF GROU? DISTRIBUTOR BANK 

The wiring of the two group distributor ares of the regular G 
distributing selector bank, shown on the regular starting circuit, 
~nd or the emergency G dist r ibutor selector bBnk, la shown in de
tAil in the circuit sasocie.teci with the series olrcult through the 
emergency Jeck and the contacts of the TR, end TR-1 relays for the 
15· groups of a panel llbe finder rrrune. Fore complete frame ot 
300 lines, the wiring of the tenninals for both ercs of each G die 4 

tributor selector is shown in a table on the drawing. As a trip 
circuit is diTided into two units, A and B. calls originating in 
the first 10 lines of a group of 20 lines are connected through 
trip unit A .and a te:nnin&l and brush of the Garo normally having 
access to the line finders in sub-group "A". Calle origins.ting in • 
the last 10 lines of a group are connected through trip unit Band 
a corresponding termin&l and brush ~f the other arc normally hav
ing &cceas to the line finders in sub-group "B"• This s.rrangement 
permits the distributing or the 30 trip circuit J\., and B llll1ts to 
sub-groups ~•A" and "B", respectively, 1n the start 1ng circuit, so aa 
to give each group an equal preference. thus pre•enting any one 
group from having a· pennanent preference over the other groups. 
This is accomplished by the G eeleotor being adv~nced one step to 
the next group after ·ea.ch call. The series circuit through the con
tacts of the TR, and TR-1 relays pe.rmlte the pa.sslng of a csll 
through s, nwnber of idle groups wl th the same speed as though the 

. cs.11 originsted·· 6n a line within the group ha.Ying. the prefer~nce e.t 
that time. Should two or more calls start in two or ~ore gtoups at 1, 

the same time, the group ne~rest the one having the preference at 
that time will be completed first, because of the series locking 
arrangement of the TR or TR-1 relay holding the relay or thia group ·· 
locked a.nd releealng the other relays. · 

. 36~ The TR relay in any group locks from. ground through it& 600 ohm 
winding end _make contact, Jack 10, terminal and brush of the aaaoci-· 
ated arc or the G selector, to better, in the starting circuit 
through -Jaok 16. !he TB l . relay locks through its 600 olmt winding 

t· 

.... . 
l' 
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and ruake cdntaet, JQOk 12, corresponding te:rmitJal and b:ruah ot the asao- · 
o1e.ted G a re, to the starting 01 :rcui t through Jaok l&o 3e.eks 10 ant\ 12 
ot each group circuit wire to the selector arc tenninals and Jaoks 9, 
and 11 loop to the next group olrouit. so that though the selector may 
be giving preference to one group, this group beihg idle, and a call 
originates in sotne other group. a circuit 1a closed back through the in
terYening jacks &.nd break contacts of the 1ntenen1ng relays or esch 
group until the tenninal which the distribtttor brush is resting on is 
reached. Assmne a call orighwtes in group 16, end is passing through 
trip unit A. and the brushes of the G dhtributor selector a.re resting on · 
the first group terminal, which is tanninal 1. the locking circuit tor · 
the TR relay will be as follows, Through the 600 ohm •1n~lng and make 
contact of the TR rela7 'and Jack 10 of group 15. Jack 11, b.reak contacts 

.of the TR-1 and TR relays, and jack 10 ot group 14 ( not shown), t}lrou.gh 
e.U other gro11ps in the same manner to Jack 10 of group 1, terml~l l• 
and brush ·of the selector, to jack 15 of the starting circuit. It will 
be seen t}}.&·t if two calla start at the aame time in two different groups· 
oousing the TR relays in the two groups to oper&te together, the ee.11 
originstlng in the group nearest the one having the preference of the 
sterting circuit will be completed · r1ret. Por euunple, if a call 
started in group 10, trip unit A, and enother--ln group .16, trip unit A, 
the operation of the TR relay in the fonnett group would release . the TR · 
relay in the latter circuit, but remain locked ltaelf. The ms.gnet of 
the•. G selector is operated by ground on the ntrnature of the Sf-A or 
ST-B relAy Fnd the brushes advance one atep on the release of the ee
leotor anne.ture when the ST-A or ST-.B relr..y releases after each call. 

·LINE FINDER DISTRIBUTOR 

'l 

.. . ; - , . 

\·.:1 

37. , The distributing selectors A, Rnd B shown in detail on ••The Selector ; ,., · ·, ·"' 
Start Wire Circuit" are used for distributing calls unifo.rtnly to the 
line finder selectors in sub-groups A, and B respeotlvelyo 

38. When the number of line finder selectors for a group does not exceed 
40 selectors for eaoh 300 lines, the starting circuit shall be equipped 
with two 200-R distrlbutor seleotora. Figure 1 shows these selectors 
wired and equipped for 16 line finder selectors for each sub-group. 
Wf:ien the operation of the ST-A relAy in the starting circuit contlecta 
ground on the start (ST) leEld, aa deeoribed in p2.rsgreph 6, the LF re
lsy which operates depends upon. the terminal on which the A-1 bridging 
brush is resting. As·sume_ the •-1 brush is resting on terminBl 1 in the 

~ egula.r start circuit of aub•group A. In this caae if the first se
lector is not busy t~e sasooie.ted LF .rel9¥ operates and functions. as 

/ previously described. If tbe first·seleotor is busy, the asaooiated 
MB -relay will be operated and ·the circuit . through the LF rele7 will be 
open. In thia oose the LF relay associated with the next idle selector 
wtll opera.te. ssurning this to be ·the tenth seleotor, fl circtt1 t -~• then 

.. . ,,, ., 

.. .,. 
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closed. from ground e.t the ST-A rela.y (11.ot shown) t ·hrough• the break 
obntac.ts of the· GA and c· relays. the A..; l bridging brush , and .. termlnal 
1 of the ~-1 arc of the distributor selector, th~ vT lead, ·make 

. contact . ot the first ~~lB relay, the eer1ee make conte.cts of ·the suc-
ceeding operated ~iB ' relays, break contact df the tenth ?lB relay; to· 
_battery through the inner winding of · the LF r~lsy (not shown) which 
operat'es,' ·The operation of the· GA refay, ns described in p~re.gre.ph 
6, 01,erates the ~TP- A mP-gnet from ground on the armAture of the . 
ST-A relay, through terrnina.l 1 ~nd the A-3 brush, to battery 
through the winding of the magnet, so thnt when the GA relay r•
leases on ·the completion of n oell. the ST.P-A tn.ngnet ·relecses, in 
~urn ·stepping the selector brushes one ste_p and g1"11ng the next se
lector the preference. When the brushes ··of the distributor ee- · 
leotor eovan·oe from · the tenninPls · of the last 1 ine tinder selector 
tennirial 16, the selector 1 s Pd•anced over the spa.re _terminals to 
the .first te:rmi~l from ground on the strapped sp~re terminels 
through the A-? brush. \"lhUe the selector · ls edTartcing ,over the. , , 
spare t 'erminels, a cell at this time will be ·routed to the· .first 
select.or through the .i,.-1 brush anci strapped spare terminals by the 
strap from terminal 22 to term.lnal l on the A-i arc. 

1'lhen the· :nmnber: of_ line find er selectors · for a group exceeds 
40 s,electors · for es.ch 300 lines, the stertlng oircu1t shall be 
equipped wi_th two 200- P distributor sel'ectors. Figure · 2 showa 

· these selectors wired and equipped to·r 26 · 1 ine finder selectors 
for each sub-group. It will be noted that the ST leads from the 
first 15 l lne finder selectors or esoh sub-group are connected in· 
their respective order · to the first 15 termltwis ot the A~l and B-1 
arcs .~nd .the ST -leti.ds of· the last 11 line- tinder selectors ot esoh 
sub-group are · connected in their respective order -to the first 11 
terminals of the A-4· and B..;.4 arcs. It will also be noted that the 
brushes of the first three arcs of eech selector s.re in the oppo-

. A site positio~ · from the brushes of the last three arcs, so . tlmt only 
three brushes of a selector will be .ma.king ·contact with terminal a 
at the · s~...me time·, the other three brushes being open at that time. 
On P regulr.r cnll in · sub-group A, the circuit funcitions as .de
scribed for Figure 1 unt11 · the first three brushes of the A dis
tTibutor selector e.dve.nce from tennin8.ls 22. At this time the 
first three brushes are op·en ~nd tli~ le st three brushes _sre now 
resting ori the firs·t tenninal of the A-4, A•5 and A-6 a_rcs. The 
next call in this sub-group wlll then start 17 selector, if idle, 
hunting for tJ:>.e calling line. Assume the last three brushes are 
resting on terminal 11 of tbe essociated' arcs a.nd the 26 Une 
finder seleoto·r 1s ·· idle. . The operation of the ST·A relay in. the 
ste.rti~g .cit-cult ·clos:e$ a · ·circuit from ground .. on ·1-h armature, · _· 

- break ·contact ot the· ·GA ·an ·0 -r~:la.f&{ 1.-4t -1>ru•lr ·•nd termina-l 11,, 
~' . 

. . . 
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OVt?ll' the ST 1 · t.1 11 t.h u tl the br nk cont• .ot o the MB relsy ot the · last 
or 26· line finder seloctor in the sub-group, to the B.esocia.ted LF re
ls.y-. The opera tion of the GA rel1:ty operates the STP-.a magnet through 
the A-6 brush ,::,nd terminal 11. The re).ea.ee Of the ST-A relay releases 
the STP-.l _ .ffl:\~net., advancing the brushes to the next or terminal 12. · 
Ground o~ spare tenninals 12 to 22 through the A-5 brush e.dYances the 
brushes of the selector until the first three brushes are reating· on 
the first tennina.l of the A-1, A- 2 and A-3 arcs. While the selector is 
B.dvanclng over the ape.re terminals, a call at this time will be routed 
to the first selector throu~h the A~4 brush and etrspped spare terminals 
by the strap· to terminal l of the A-1 arc. 

'l'he number of line finder ~electors tor a sub-group may thus bear
rangeu by changing the necessary etrApping on the selector arcs. The 
operation ·for tpe emergency selector for sub-group "A", and the regular 
and emergency selectors for sub-group "B'• are t111m1lar • 

. AllOT·HER SELECTOR ImrURNS TO NOID4A1 WHILE A CALL IS GOilfG THROUGH 

41. When the ST-A relay operates one regular oall, ground ls connected 
to the line tinder circuit over lead X so that when the MB relay oper
a·tes it is · held operated through its outer winding from battery on the · 
armeture of ·the SL relay. This locking circuit pre•ents the MB relay 
rrom releasing. should a selector return to no:n:ne.l while a call is going 
through, until the call is safely started. There is the possibility 
that a. circuit mny have been closed from ground on -the srmature of the 
ST-A . relay, through the make contacts of several llB relays, to ·an LF 
relay- essociatec with some other line finder, but the GA relay in the 
starting circuit not having hs.d time to operate and open the ST lead. 
Then if a.n inte:rmedia.te MB relay released, due to the associated line ;, ' 
finder selector returning to normal, it would find ground on the ST 
1ea.d and operate a seoovd LF relay, thereby sts.rt1ng two line finder 
selectors tor the s~me call. · 

TESTING LINE FIUDER SELECTORS 

42. This circuit, .which is shown associated :with the starting circu_it, · ~-
enables the testing of any particular line finder .selector at uy · 
time. · The teat line used with the test box circuit for making the · 
.test is the first or bottom line of the bottom bank i!l both the "A" 
and "B" sub-groups, the first line terminals in both sub-groups being 
conn.ecte.d together. 

. ~ 

43. ·. When the 184 plug { ahown on the line tinder circuit) ·1a inserted 
· 1n the TEST Jack of the line finder under teat. the ST .. aJd ST-1 leade 
are connected togeth r. The 1000 ohm winding of the~LP rel87 ie 

•. ,.. r_.;, 

r . ~ i 

• · t'. ,. f J; . 

I • 

.. '! • 

... ~ I ·., .. \ ,,,,.. ; · 
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diaoonnected from the bree.lt oontaot of the MB relay e.nd connected to . 
the make contact ·or the C relay in the starting circuit through the 
strapped ring a.mi slee-ve or the TEST plug. . When .the plug of the 
test box cord_ 1s inserted in e1 ther 169 test Jack, the A relay oper- . , . 
s.t~~ from ground on the slee•e or the test · bQx oord. The a. relay .1• -~_'; . 
quick in opera.ting to precede the TB rela:, in the trip circuit on. a 
sinml taneous call. The A relay operated, opens the circuit through '1 

:. 

the 700 ohm windings of the TR and TR- 1 relP.ys in the trip circuit · ·" 
a.nd connects ground to the winding of the B reln:,, · which operates. · _ •; ~:~~ 
This circuit is traced from- ground on the right inner armature ot . , ~ 
the J,. relay• winding and bresk con tac~ of the .B relay, break con- ' · ' · 
tacts of the ST-• and ST-B releys, to battery on the e.nnature of 
the STr-G mEignet when the previous step of the G distributor se
lector has been completed. The B relay lB slow in operating to 
~revent a cell which has Just reached the ST-A or ST-B relay from 
being interrupteq and there being the possibility of two $electors 
arriving on the t~!!t l!ne: Th~ B !"el~y operated, (a) locks to bat-
tery on its make contact, (bt operates -the C and Cl relay from 
ground on its· annature, through the break contact of the E relay, 
(c) closes the ring side of a loop through the test box, •hloh 
oper8tes the I, rel;;y associated with the teat line. The C rele.y 
operated (a) transfers the circuit for opera.ting the ST-A relay in ::·' 
·the stal'ting circuit from the G distributor selecto,r banlt, ( b J , • 
opens the normal ST len.d, ( c) clo&es the circuit through the LF re-· - ·: · 
lay Rnd TEST jack t-o the make contA-ot of the ST-A relay, ss h~reln.~ _· ·. . 
after described, ( d) opens the operating circuit for t·he t,~ ... _s relay, '~ , .. : 
which would otherwise operate end lock on a csll within the l&st 10 ·, 
lines in the group. The Cl relAy operfj.ted, (a) closes a circul t tor 
opemting the TR rel8y 'in the trip circuit from battery on the arma
ture of the STP-G magnet, (b) connects the K lead of sub-group "A" 
with the K lea.d of sub-group ''B", thus connecting the K connuts.tor . 
segments of all the selectors of both sub-groups together, (cJ con
nects the Y lead of sub-group "A" with the Y lesd 8f sub-group "rl", 
so the ·GA relay will be operated by a selector in either sub-group • 

• 
The L relay of the test line operated, in tum operates the BA 

rele.y. The BA_ relay operated, opere.tes the TR relay through its 
700 ohm winding over the same circuit 9-s ciescribed in pa.rs.graph 6, 
exoept this time through the mAke contact of the Cl relay, the A 
relay being operated. The TR rele.y operated, fu.notiona as previous-
ly described e.nd locks in a circuit traced from ground through its 
600 Qb'n winding and make conts.ct, make contact of the C rele7, break . 
contacts ot the CA end SB relays, to battery through the winding of · 
the ST-A relay, · which operates. !he ST-A relay operated, funot1011a :· · 
as d.e11cribed in pa.ragraph 6 and ill a.dd1t·1on closes a circuit ope:rat- : :; 
ing the D relay. The oircult for operating the LF . re~e,y et _the line 
finder circuit under test la traced from ground on the armsture ·end 

• 

:..- " .. ~· ) ~ 

. ~/; 

. ~ 
' 

. ~ :: .·", 

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



.' . .. . . ~ 

- . . . 

( 33 Pages) .Page #26~ .~·:. 
Issue 1 - BT-6O1O03. 
Jul7 7, 1921. 

~ 

inner make contact ot the ST-A relay. through the break contact ot the 
GA relay, make con ts.ct of the C reby • el4teve end ring ot the TE::n Jaolt 
and plug in the line tinder circuit, to ·bftteey through the 1000 ohm 
winding ot the LF relay. The LF rela,- op·erated, starts the selector 
bunt.tng for the battery on the H'. tennlnel ot the test line, aa in the 
case of s regul~r oall. With the exceptions elready stated, the line, 
trip, starting, line finder and district circuits tunctlon. e.s for a regu
lar call. 

, .. ~.- 45. When the ST-A relay operates, the circuit for operating the D rela.7 
. is traced from ground on the 8rl'lW.ture e.nd outer make contact of the ST-.A. 
rel8y, break conts.ct and winding of the D relay, to battery on the e.~
ture of the · .8 relay. The D reh:, .. operated, locks to ground on the arma

· ture of the A relay. When the ST-A relay releases, the E relay operates 
· • from ground on the lett inner arttt3.ture of the &r-A relay, make contact 

or the D relay, to battery through the break contact and winding ot the 
E relay. The E relay operated, (a) locks to ground on the armature ot 
the A relay• ( b) re-leases the C and 01 relsya, the·reb7 restoring the 
starting circuit to normal, (c) closes the circuit from battery on the · 
armature of the STP- G magnet, which was opened by the operation ot the • 
relay end leter ·closed by the operation of the Cl relay, through to the . , 
?00 ohm windings of the TR and '!R-1 relnys. Vlhen the : plug of the teat . ,! ~ i .-···. 

box_ cord ·ls removed from the teat Jack, the I. relay 1s released, re:).ep.•- ·· · •· . .. _; ,.._. ~ ,\ 
·tng the B, D and E relaya-4 t hereby restoritig- the test circuit to normal~-- t'·. · ; • · • ·.:. ·:, 

TELL TALK - LINE FIN.DER SELECTOR 

-, 46. Should the selector traveJ to the tell tale poai Uon while hunting• · · . :.. · ·. • ·t ,,. ·· 

due to - the ~ltiple brush not · being tripped, the F rein7 rema.lna oper- . · · -~, ·, .. ~'-:; 
ated through its outer winding._ Ground on the X commutator ~rus~ and . 
segment 1s thereby connected to the iead "TO 'reli Tale Circuit", giTlng _ :· ·:-
a vlsusl signal to the attendant. Ae tl:le I colJll]Utet-or segment ls open 
at tell-t@.le, the dhtrlc;,t 1s· pre•ented · trom adn.nclng trom _lte normal 

_position. The selector 1n· thla oase 1• restored.to normal .manwilly by 
the attend8nt. ,.·• 

• ' • ' • t 

41.·. · -Should the selector travel to the tell-tale position ·while hunting, . 
with the ~ltiple brush tripped. a circuit la closed fro~ battel'7 in 
the trip circuit through the 500 ohm winding ot the O..relay in perallel 

· wi-th the 500 ohm resistance, -tn,.'l.ke contact of · the BA relay, termina.l ot · 
the H comb at the top of the multiple bank, H lJIUltipl~ brush or. the .. · ~ 

: llne finder aeleotor, outer contacts o'f crun !, wUtd-ln.g ot the H relay, . 
._- : to· ground on the srmature of the DS 'relay• op:era.t-1ng the O and H re- .· . 

bye •. · The O rele.7 ·operated, opens the locking clrcult ~·f the JC. releT · , . . _. . . 
·~ and the H rei.ey operated,- release• the L·P relay, which· bi -turn ·releaaea?: 1

••• \ ?·· i.~ ;_. 
the r re1a1 and UP 1118.pet • file. F rela1 relee aed •. open• the oircu1 t · ;- . · .. · 
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through the tell-ts.le al&rm and connects sro~d tLrou,gu the X corx.'au-:
tator brush and se:-t'filent to battery through foe 1000 oh':.1 winding of 
the DS relay, which operates, in tu1·:a. operat'i::..:; the DQV.7li r.mgnet., re
storing th~ selector to nor.nal. The reo\ave:r at. the calling st2.tion 
being still removed· from the switchhook, th0 L r.md BA relays are 
still operated and the ~all again goes through as described und 
"ORIGH!AT ING CALL~. 

TEL1 TALE-DISTRI<Yf SELECTOR 

48. Should the selector travel to the tell tale position during ae-
lecti~n, g ound on the X comnutator brush and s8gment is connected 
through the lower inner contact of ca."'ll .B, to battery through the R -. 
magnet 9 advancing the switch to positio- l8Q r~ position 18, the 
DOWl'l magnet operates a.no. restores the selector to nor1.1a.l.. When the 
selector returns to normal 9 ground on the Y cor •~utator b~~sh. nd 
seg,nent advances the switch to osition 1 • 

. OV'E .-..LOW 

490 If all the trunks in the sl:'o:ip are bu JI? the ist:-:-ict sel ctor, 
while trunk hunting in positio1:1 '? 9 YJill trav 1 to the top of th 
group and rest on the overflow te:crninals.. ils the sleeve te- .inal 
at overflow is open., the L relay releases in turr~ adv2.ncing th0 
switch t-0 position 8. In position 8 9 the 1 rels.y re-op0rates from 
gro~d · on the armature of the CH rel~y O ·advancing the swi tch to po
sit ion 9. In position ~' a circuit is closed from ground on the Z 
comi'11utator brush and. segment, through the upper contacts of cam K0 

to battery through the R nwgnet 9 a.dvanci:ng th sv?i tch to position 
1O~ In position 10 9 a circuit is closed from 3round on the Z com
mutator brush and seg,nent, through the uppe oute~ contact of cam 
i{ 9 lo -,e~ inner con ta.ct of cam L 9 to bat t e:ry th ou.gh the 1200 ohm 
winding of the 1 relay, operating the L relayo The L r0lB-y opGT
at.ed9 locks through its 1200 ohm w·ndir:g and akz col1.tact to th 
same ground, through the upper outer cont~ct of cam L 9 ndvancing 
the switch to position 14, from grou:nd on cam lio · , s ths switch 
advances from position 13, the L relay eleases, anc. in pos ition 
14 adva.nces the switch to p.osi tio:n 15G> The re ea.se of tha 1 relay 
·also releases the CI rela.yt disconnecting the sender f .. 0 :.-.1 the ·dis
trict circuit'" With the. swit c1. in position 15 9 a circuit io 1 

clos.e¢. from the "Miscellaneous Tone Circuit" over lead c0 2 M.F. 
condenser 9 upper contacts of cam G9 winding of the repeating coil 0 

2 M.F~ - co11denser 9 upper outer and lower inner contacts of cam W9 

upper. conta'cts of cam V, lower outer and upper inner contacts of 
cam J~ make contact of tha D relay 9 to ground on cam I. A tone is 
therefore induced in the other ~winding of the repeating coi.l P thus 

( 
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cnusing the "All Trunks Busy" tone to be sent back· to · the C8lllng sub-
,,, scriber. When the receiver at the calling station 1s replaced on the . 

switchhook, the DC relay releases, opening the locking circuit \brough 
th~ D relay, which releases. (. From thld point on, the switch ls advanced 
to position 1 as described fqr e. regnfar call. 

0 COMMUTATOR 

50. The function ot the "0'' colD!tute.tor segnrent io to mqintain an idle 
condition on the multiple overflow tenniMls, so that more than one se
lector m~y etop on overflow at one time; Otherwise the first selector 
reaching overflow would me.ke the sleeve multiple termi~ls busy, thus 
ca.using succeed.ing selectors to continue upwerd into the next group of 
trunks. The "C" commute.tor segment is -open et · overflow, but the S bar 
is cont 1nuous. Both the "0" anci. "S'' cornrnuta tor bru6hes ar.e permanentlt 
strapped together and wired ·to the multiple 13leeve brush. When·. the se- . 
lector is at overflow. the "0" conunutA.tor brush 1s resting on ~-n open -

--.. ( deAd) segment end, e.s· the busy ground is fed through the "0" conrnu
tator b~r only, t,his arrs.ngement maintains · e. non-busy condition on th~ 
sleeve tennlnals. When necessary · to combine two or more groups ot 
trunks, the multiple sleeve overflow te:rtrilna.ls between · the combined 
groups ere made permanently busy by being connected to ground. ·A& tht 
"5" commut~tor bar is closed a.t overflow, the L relay Js held ope.rated 
at this time, and the selector therefore hunts pa.at the "?JW.de busy" 
terminals into the next _groupo · 

'l'ERIIIIUT ING cm 

51~ When a final selector connects to the tip, ring e_nd sleeve ter
minals -of an idle line at the final multiple, battery through a re
sistA-nce in the final circuit ls connected over the sleeve leed S, to 
ground through the both windings of the CO reley on individusl linea 
and the leat line of a group of consecutive lines; or· th.rough the 100 
ohm winding of the CO relay on an intermediate lin.e of a group of con- ~ 
secuti ve lines. The 00 rels.y opere.ted, disconnects the L relay bat
tery bridge from across the tip end· ring of tho line · circuit. When 
the flne.l selector returns to normal, the circu!t through the windings 

, : ot tt,.e 00 rele,y is opened, releasing the .relay and· restoring the cir
. · oni t ~ .to norlbal. 

.\· 
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