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lrETHOp OF . OP.h"'P.ATION. · 
Line Finder .And District Selector Circu,it rncludLng_ Ji.ine .Circuit, -Tr-ip. Cir
cu it , S tar.t 1?)g Ci i;cuft , . T_in]S 413:rUl C i rc,µ,it "" "Panei Machine · Swit.crhi:ng ,Sys tem, 

. ·. ·, · . .; .... i·: :., .. ·, ~--. ; a·,.-~:'.' ;.. ·. (J,fb11,'t~, Q ~-l"''c· , ·· .. · .... : . . ·. ; . :: :. ~- .. - . ~ ~ 
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DEVELOPNiE:NT 

1 • 
'!' .' • ~ .. ; • J .-

PUP J'O·s~ oi/ ·c~rRciu.rT .. _. ~-, .. .. ·:. 

1:1 Thi's c,irCt:!i.t As :arrangea. : ·to• Route calls, start Line Filld.ers, 
Fi:nd Callir.tg s ·ubscribers Line, and _conne-ct it with various switch- . 
ing apparatus- necessary to CO!.DPl:ete · a call. 

2. WOBKII\G LIMITS 

2,1 • T'nis circuit has .Maximum ext'erna.l trunk supervisory loop range 
. of 5010 ohms. It is ; _al.so used With Su,bs-<iribers loops 6f 90Q -Ohm 
Maximµm and a ::.1inimum leak of -10 ,000 Orum;;. 

OPER.AT.i.ON. _- . J . ... ... 

3.. PRINCIPAL FUNCTIONS 

4. 

9,3 _. 

3:4· 
.i,,; : . 

3 •. 6-
• '.· # 

Cause Starti~g Circuit Function. 

Route -C.a.11s. : . . . ~ \ . 

Find ,Calling iine., 

. : ·start Se:nde~. Sele6 tor._ . -:---__ 
.·. 'Es~ablis4 Talk:tn~ ·connection. 

, .-::a... 
· ·proyide -Tim{ng Alarm Feature • . 

,·.11,,•. 

CONNECTING CIRCUITS 

4.1 Any Standard. Incoming Circuit •. 

DESCRIPTiON OF OPERATION . 

5, This common -,:,anel line finder and district selector cirCui t is used 
for 'passing oai1; orio;iriated by a dial subscriber On a. :C.at or indiVi
dual message rate line. ; ·rt consists of six functionally· connec·ted cir-cuits, as follows:- · · 

' . ·. . ' . 
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5.1 The LINE circuit consists of a line relay (L), cut-off relay 
(co}, ~nd a messa~e regis~er, .one ·. line circuit fo~ each ~ubscri be.r's 
line. When the. rec-eiv,ar. a t a calling statio~1 {s reI1foved from the . 
:swi•tchho'ok, ,bat'tery' 'i S : ~onnec ted to 'the hunt i:ng ( H) lead of the' 
calling iine· and the .. e.ssociated apparatus functions and starts a 

. line finder selec:or hunting for the bat tery on ·the hunting lead. 
When the calling line is found, battery and ground from the line · 
circuit is disconnected from the tip and rin,g of the line~ whicp. 
awaits the closure of talking battery from the· associated. dist·rict 
circuit. The associated trip circuit is also r e lease~, thus p~r
~i t ting anq ~n.9:r . c~l 1 . to start . in that · half of .- the -g~~oup • 

. ' . ; . . . .,,,, .. ' . 

-5~2 · .A TRIP .circuit :is. provided for eac._h •bank ·of lo ·lines, ·thus n1ak-
ing 15 trip circuits on a panel line fir.i.der frame of 300. lines. 
Each trip circuit is divided into two uni ts, trip unit A,· having 
access to the f irst 10 lines in a bar..k, and trip unit B, having .ac
cess to the last ,10 lines .in- a bank:. · The triJ.Y circuit mechanically 

- · fri ps the selec tar brushes of ·the- partic~lar bank_· in Which . the ter
mi~~is ·o·f its ass·ociated · lines app~ar ' and· c·o~nects to a starting 

· circuit.. Ea.ch trip circuit is equipped with an emergency plug ~d ,. 
jack, by means of whicn a defective trip circuit can be imned1ately · 
replaced by an emergency circuit. 

5.3 The STARTING circuit controls the sendinJ?; -~f. _cal,,ls to the r~-
spective line findeT selectors and -'Starts a:n idle selec.tor hunting
over the line te:rmi:aals for the calJ.ing line. ,It also . at the s~me 
time releases a trip relay in the associated ·trip unit, ' thus per
mitting another call to start in any other ~roup • . ~here -is one· . 
starting circuit for each frame of 300 lines. The circuit consists 
of three 200 type distr.ibuting selectors, o:ne of w~ic.h permits the 
distributing of this circuit so as to give:· each' ·line g-roup an equal 
preference. The other two distributing seiectqrs, distribute the 
calls uniformly to the respective '· line·· ·t.rzide:r: Selectors. Ea.ch reg
ular starting ci:rcui t is provided with means fqr .testi.n-~ any liner 
finder circuit and is equipped TTith an · emergency plug and jack for 
irrznediately repla.cing the regular circuit with a:p. .emer~ency qi'r-:-
cui t at any time. · · · · · · ·· 

5.4 The LINE FUJDER circuit is arranged to nnd the call in~ sub..:. 
scriber's line and connec~ it with the various switci1ing apparatus 
necessary to complete a call. Each line finder circuit is· uerr.i.a
nently connected to a district selector circ1:.it and consist-; of a 
power driven selector having 15 sets of · contact hrushes· wired.· in 
multiple, one set · of' brushes assoc.ia ted with eacn line ban1r. At 
the same time the line 'finder selector starts upward huntinF.!:' for 
the calling line~ the associated district circuit functions . .:, and se
lects an idle sender. This circuit also includes a 1IAKE BUSY jack 
and a TEST jack. · 

• 
• • 

• 

-
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5 .. 5 The DISTRICT SELECTOR CIRCUIT, which is the other end · of th$ line 
finder se1ec-l::or 9 is pro.,.r::.e_Ad w:.tl1 a ro.girnt driven selector svli tc.11 11 by 

.. means of .which c:.n idi.G serd.er is selected and associe,ted with the 
. ·. d:i .s tri.~ t . u:~til an selec do11s have ~e6n' completed, when the sender is 

di sc11a1:·ge6_. T'l'rn di st:ric t c i.rcui t ·is }:elector ~m:·1-ad a11d sele·c ts and 
co.tine•:) ts to t!i.e p.tor:er ,)1.1.tgoi'.!1g tr.-0.nk

9 
·un5.ar · ·che c0ntro :i o:f se:nde~, 

.- for_. t~e : completion of a,n orlgi!lati~g ct3,ll • . It also supplies talki:ng 
ba:tte1·y to . t:Le :cui.l .ing station, ·oo'rn:1ec-ts b~,ttery for the operation of. 

·. the: .me.~~age regL3tHr in the lfne. Qi°:r'cu/i. on· ?.~ charged· call, and · con-
···· ,nect~ -t1?,~ b".lsy 'to~e to th~ calling st~tio._n, if required. 

. . : . . .. , 

5 .• -6 . ·_. Tl1e r.,::NE FilIDER TIME ALARM cfrc.uit is for the _purpose of giving 
·visv,a1_ : an4 a-c:dibi'e signals to the ·'att'endtrn.t_ when an· ori ,3'ina'ting call 

·· is :rio:t corr.-iected to a line):~nd.er ~:t:l ·a s:p,eci_fied time period.·. 

P/L'l\JEL LINE FDIDER FRAME 

• • ~ I • • 

6. A. panel line finder frame consists or -·1Q· banks (at times known as pan-
els) of line terminals, each banlt cousi sting·· of ·20- -t~·e ts of mul ttple 1 ine 
terminals, ma.king a total canacity of 300 lines • . 'I-he multipJ.e terminals 
a:p:µear on ·both s'ide s of° the ba_nk a.na. · e0

ach set' c'onsi s ts of four terminals, 
namely; tip ( T), r.i_ng ( R}'_, sleeve ( S) and hunting ( H). Each frame and. 

· bank ha.s ~ qapac.ity of. 60 line f.ind,er selectors 9 30 sale~tors mounted on 
the front of the frame 2.nd tfa~ o·ther · 30 s~lec_tors mou::ited on · the rear .of 
the frame. This nunl°'Je:r of selectors for ea.c'l1 ·300 lines may be ,·redt~ced, to 
40 or 28 s_electors. The arrangement of th.e . selecto~~s may be accom1)lished 
by splitting the line multiple bar.iks of a ··frame in the following .manner:-

6.1 Each 60 selector bank on a frame is split in the center and ~r-
ranged fo:r :a cross connecting 9.a;>1~,_ so that_ t!,le first or bottom line 
on one . si~e of t~:ie s:91it will corinec>;;: to a11d appear at the last or . 
top line._ ·o.ri the·; ·other_ half · of the· bank. 'rn.i's :p:r.acti0e · is used where 
60 line · ;fi~der ~~electors are required for : each 300 lines. 

6.2 Ea~~- 60 ;seiector bank on ·a f'rame ts · s-pHt- into three sections of 
20 selectors ·each, two of these • sections- to~ -be ,•arranged for crO.$..S 

~onnec ting tef each ether, the othei section .to ·b·e .crc·ss: connected to 
_a corresponding bank section on anotller·.t·rame.. This practice is 
used where 40 selectors· ·are ;required for· each 300 lines,. thus Pt?r
mi tting 900 lines to .be accommoda;te·d . on two f .rames~ • 

6.·3 . A 56 selector ban1C split into four sections of 14 .,selectors each~ 
·the first and second aec tion.s to be arran.ged . fer . cross connecting to 
each other and the third and -fourth -s·ec tions . arranged for cross 
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. cor.i.necttng to each othe_r. This practice- is used where 28 sel ectors 
~re .reouird for eac11 300 _line$, thus :permi tt::.11:~ 600 lines , to be 
~ccommo a.ated on th:e one .frame • . 

' ,' ~ . 
_7:,. , Each group qf solec tors .fo.r each 300 .l ines is div.ided into two sub-

·: 11 : groups·, "A" a11d "B". ~he ."A" sub-group of' selectors is on one . side of 

•• 
. ,. ,.· the , tranpJ;>osi tion split and the "Bu s~b.-gr:oup is on the other s.ide of the • . 

trans.position -spii to . By .thi_s method, ·a c2.ll originatin~ in a group of 20 '. 
lines causes a selector in the "A" or "B" sub--<sroup to start hur:.tir-g, the 

., .. ·.-sub-group- deperJ.ding upon the calling line .being in the first or l~st 10 
, '. , lines of the . gro'l.;lp. Should two calls in· the same ~roup originate at the 

same time, .one being i11 the first 10 line·s and the other being in the 
last 10 lines, two selectors will start, one selector in sub-group "A", 
the other in sub-group "B". Should all line finde1~s in 9- sub-group be 
busy, a call originating within the corresponding iO lines will s·tart a 

.. ,.. selector .. in · the adjacent -sub--group. 

8. When both sub-.grou}.)s of selectors for 300 .lines a:re on the same 
frame, · t\vo TRIP magnets are used, one mag-flet . 011 _the f:•on~.; a:nd ti~.e other 
rnagne~ on the rear Of the frame~ ;. ;vrnen .bpth sub-groups of selectors are 
on separate frames ·; fm.U" ·:TRIP m--'lgnets sha.1·1 be used, one on the front and 
one on the re~r of .e'=3,ch frame. 

DETAILED DESCRIµTION OF OPERATJQN 

ORIGINATING CALL 

. 9. The ope_ration for a. call originating in the first 10 -lines,. of a group 
is as follows:- When the receive~ is remov~d from the switchn~ok at the 
calling station, the (L) relay in the line circuit operates ov.er a cir
cuit from :battery through the winding of the ( L} relay, break .:_contact of 
the (CO) relay, over the ring side of the line, through the subscriber's 
loop,. back over the tip sidf: to ground on the· ar1r.ature of the (CO) relay. 
The line (L) relay operated, connects battery to the (H) terminal of the 
line at the line finder multiple bank and operates the ( BA) · re.lay through 
1 ts inner winding. The ( BA) relay ·operated, operates the ( TR) relay ove·r 
a · eircui t from ground on the armature of 'the ( BA) relay~ break contacts 
of the (O) and {K) relays, 700 ohm winding of the ( TR) relay~· break con
tacts of the (A.} (ST-A,) and (ST-B) relays, to battery on the armature 
of · the { STP-G) magnet. The { TR) r~lay operated~ perfor:ns the following 
functions:- ·(a) operates the tt..vo : TRIP ~gnets f·rom ground on its arrra
ture { b) . opens the i._ocking series circuit through the ( T.R) relays in the 
other bank groups, as· hereinafter described, (c) locks in a circuit from 
ground through its 600 ohm winding and make contact, terminal 1 and 
brush of the (G} g~oup distributor selector, · break contacts of the (C), 
(CA), and (SB) relays, to battery through the 18 BH Res. in parallel with 

• 

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



~ -

-

• 

{28 Pages) page f 5. 
r s su~ 2 - BT-4~1434. 
June 29, 1923. (*) 

the vvinding of the ( ST-A) relay, which operates. Each TRIP mag-.q~t" oper~ 
a te a_ -i t s tri:p . rod, thus tri pping the corresponding group brus·hes of the · 
asso_ciated.._ selec·tors··on its respe.ctiv~ __ side .of the frame. The (ST-A) re-
lay oper~ted, ·fu1.1cti6n's as .follows·;·:·- _, .la.) _. ci6ses ·a citcuit ·from gro~na. on 
its left iri..n!3_r arn.a·ture, to battery .through _the. vvind"i11g . of th~ {ST?:...G ) . 
mag-J?.~t, Which opera·tes- and reme.ins:. ,ppera:ted _ttnt i1 the 'ST~A.) re l?,Y re.-
lease~, .,(.b} $hort c.irouits the .-500 ohm vrj,"nding ·of · thEf .{CA) relay, _ pre-,~{ . 
vei:iti_ng . it ~ r6~ OpGra ting .and $~tarf i~ a· l _ ir~e. _f ind:er 'in' . sub-g!OU:p ".B,,. a s 
desc~~bed ~n._paratraph: 35, _whil_E3. a -.ca.11 )s fto•ing ~hrough, · { c) · o,:pe.rat es· 
the. UC} · rel~Y.. over · a circui.t ·:- from_: b~t .. ~ery_ tprough ·the -winding- 9f the . (K) 
:velay, ~I? cbntact ·o:r the {~ll )-- re1ay; to_ · gr9µnd · b-n :• the armature of _tl1.e 

• 

( ST-A} __ re:lay,' ,{.~) closes a ·c,i·rc~~-t",. OD~ra;,t ,ing· .Jne-.. ( LF} · relay in the line 
fi~~er circuit. "This ·cii:cu·it: i-_s traced, •'f)'om. grourid on -. the. ri,-ght quter 
armature and . inner m~ke c:ontact o~~-.,,t .he"''(..s·T~Af 'relay, through the .br.$8.1¢ 
contact of ti?-~ (GA)'.; and· { C} r~la.ys; tne· __ A~ · ~t:idgi-n?; brush· a:qd te;mi,n°rjl 
of ~he A ~.eJ.ec~or, ·- over lead . {..S~), brea1( confa.ct of' , the ( :MBj relay _i.n . the 
liµe finder· ~i;r--cui t; . breitk~ spr~ng s or'.· t he. ·TEST ·jack, to . batte ry throu gh 

__ the· iopq . ohm wi:nding or ·: the -( U'L J;,elcl:Y• . ,The (;KY' re1ay· -oper~te_d, . (a} · K 
lock;3 .to gi;-o·una: on· ·the ·iurra-t u;re. of the (BA) .r .e lay -through · it-~ make co~-
tact ·and the break ·contact of. the. ( of .rt?·t~y ;' (b) opens. t he circu.i _t -_· . _ . 
through th~ 700 · onm \Vindi:ng _0f _-·th~ ( T.R} ... r e l~y 1 thii's' preven ting •8.1:l(?th e.r -

, line find.er selector f -rom betng•: statted ._ by · tni ' '·call, · ·(c}. close~ a circuit 
. :from grouna.' _•ori_ its me.ke · contac .. t ·t _hrough t~e ~~00 bhnr.wincling of the -( 0 ) 
relay, but tp.e (0) relay." does--- n9-t o:pei'ate ?,t'_: this time on. ac~punt of , in
surf ici~n:t amount· •'•of . curre!lt · -~hrough th€( ~'ind~ng.· . ' The, (IF} . r~lay. __ oper
ated,. (a} locks · to ground· on· the br.e·ak cbnta:.c:t' ,and ·-ar.ni.at~.r$ of _ .~he .{H} 
relay, through its tr.ake ·contact ap.a.· both wihd1ngs ·'-in serie·s·,.'.. ( b\_ ,. c:loses _ __... -
a . c~rc~i t opera t .ing : the ; ( :GA). · re~-~ir i??, tlw_' _s~4r.tipg 0-frc1.1.it . from ·gro~d on f 

the- ·-ere~k apr~ngs . of t~ Ma~e --Bu~y·. Jack·, ~.ake co·ntaet ·of :. t}J.e ( l.lf l ~~lay, ) 
break .contact ·of .the- ,(t -rE"?.:!9-Y, . l~?,a_· _y-~- to ·battery th_:ro1,1gh. -~~e bre~ ~ 
-contact and •winding 0f the: { GA) relay, . ( 6J oper:ites .. the. UP -ma~et from 
groun.d on the N. comtnutator _brush arid · s·egmentd; . causing --the 'lj.ne_ finder se-
leptor to travel -upi.vard :.and, hunf 'ro·:r. th~·:· 'ter1ninal-s 'of :the calling line to 

·: thich bat~e-ry is . connec·te~-,- ~s -)ier.efoa.:t\e1; a·esbri-bed , .( d). _ql.oses a -cir-
.; oui t f r~rn ·the . same· .grQU,nQ.·: on --tp~. --~- 90,iprrJutatci'r brush and·· :$~g~e:nt,. . through 

the break ·contact of -. th~_- line _f.ind~r . (~) 're·I~y, to battery -: th~<?.ugh the 
inner winding of the {CI) relay, opera ting the •( C'I) relay •.. , TB:e .. { GA) re
lay op7rated, removes ground from lead ST, locks to ground: .-O1?, ;·~he ~rma-· 
ture of the ST-A re-lay_ ?,nd.~-closf;_s _ a .circui_t operating the STP-A magnet 
a,.iid closes thnt - the .X l .e8P.:.• · · Tlli's. ·circuJY ·is traced:cfrom ground on the 
arnature and- inner rnak~.- co11tac·t _of :the ' {'$:11;...:A) ·-relay,. -rP.alce _- c-c;mt$.c~ . of tht3 
( GA) 1~e1ay, terminal and -b_~sh. .. 0£ tn.~. -A~-~~ arc· -of· the ·A. selec-~o-r :, to ba.t

· tery _through the winding of...the··S"T;f?-::A ~gne·t. ·.:· The STP-A. mq.gnet .remains 
operated until · the re~ease of. the ('ST-~t_ -r_e.~ay., :-.i ·.t. . 

. '·.' . 
• ' ! .... ~-,.I : . ' . ~ 

; ; .. • 1.'.: \ .• , .• . .... . 

' .. :. • :,l 

·r., 
.·.· '-. 

•• 
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10. . . As the J,.ine finder selector starts upward hunt.J:ng for the calling 
line!J a cirquit . is clo_sed through the · M commutator:. slightly after the 

·brushes and segment operates the line finder E relay. The E relay 

( 
.... ope-rated 9 _ (a) .operates the MB relay from ground on its armature, 
- . thrq;ug,ll the_ bre~ s·prings of the a.B. jac~-c to battery through the in

: .. ·,· : ner --winding of. tpe MB relay, (bf closes a c i rc·ut t f'rom ground on the" 
: . lf!'I'C F, in11e ~et-G&Icam '4, · rr.ake . contact of the E re lay_, to . battery 

~through the inn~r w~nding of ·the D relay,. ·opera ting the D re lay, ( o) 
opens the operating circuit of the CI relay, thus :pe'rmitting the _relay 
to release·, -should . the TEST brush of the· se:rider selec to·r be rr.a:king con
tact with the TEST terminal . of an · idle sender. If the ·TEST brush o:f 
the sender selector is mak.ing contact-with the TEST terminal of ·a busy 
sender, the, CI relay locks .through ·it& outer vvind:fng, ·the lo;ver·con
tacts of cam S, make contact' of ·- the . relay, . to ground on the TEST brush 
of the. sender selector. With . the "ci relay held ope.fated, the operation 
of the· ·line . f ind~r E relay also cioses a cirqui t operating the F relay 
in the line finder circuit and the district selector STP· magnet. · '1:nis 
circuit is traced from ·ba.ttery through the· 1000 ohm winding of the F 
relay and through the winding -~.nd break contact of the STP magnet, rr.ake 
contacts . of the CI and E relays, to ground on·. the lower outer contact 
of cam H, whereby steppi:ng the : se.nder selector brushes one step_ on · its 
.back stroke. If the next sender ·c·ircuit is . idle, _ the CI relay ·releases, 
-in tuni stopping tpe selector, but if . the . next terminal is busy, the CI 
relay remains operated and ·the s~ndtfr·, selector c·ontinues to step ·until 
an idle sender is found. When the CI reiay releases~ the TEST· terminal 
of tne sel_ec ted sender is tmmed.ia. te1y made busy to all hunting sender 
sefectors by ground connected to the '.!$ST - brush :rro·m the 10.-v'ier - out~r 
contact ·of cam H, through the make contact of t}ie z · relay ro~d the break 
cont~ct of the CI reiay. This busy ground js connected unti_l_ the -
switch advances from position 1 1/4. The opera tiori .o·f . t~1e F :r~~ay opens 
the t;ip .and ring leads between the -line f~nder . commutat,o.r and , th·e dis
trict ·c•irc.-qi_t .and •prev.ents the distr:i,ct ( L). relay :from . . oper~ting and ad
vancing ~h.e di·stric_t : sy1i tch from normal, sn,ould. the .tine finder ·.selector 
connect to. the : termina.ls of the·--call:ing line :before the· sender sel'ector 
selects an idle sender. · · · · · 

11. · ' The MB re lay ·operated; ( a) i .ocks -from ground on the ar.ma tu,re and 
outer make ·contact• of the ~T-~ ~_el_ay, . lead x, :make co'ritact .. and O\(ter . 
winding ot •the :MB relay, to. battery ,on .th~ brea.k. contact ·and armature 
of t.he SL ·,· ~elay, so that the ]JB re.lay will not rele.ase should . the se
lector retu~ to norrral while another ca_U :is going thro~ (b} c·loses 
a circuit from ground through . '&fte b11eeik eprings ~ - .the- :i~e!lf, ;nake · 
con tac ts of' the IF and Ii.B re lays, to battery through the 800 onin 
winding of the F relay, which operates if the relay was not previously 
operated, (c) connects ground on its armature to the series circuit 
through the Iffi relays of the other selectors in the same group, thus 
permitting the operation, over lead CH of the CA or CB relays, in the 
starting circuit when all line finder selectors in the group are 

/ 

-

• 
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· Off;..;normal, .- { e'} transfers 'faie ~~ -- i-t;}·a.9- to tne· }].ext lin_e fi!14er, which if 
busy, transfers the cal 1 ovel:' · the _: ST lead in the· same manner. until an 
idle line .finder is found • 

. As the· lfoe . finder· selec to_r __ con_til~tie/· upvvard ·, _at. the end._ of . the 
tripping "#one~ ground ; on the ·x. commut~_tqr h:(ti~h. ~d. s~gment;, short cir
cuits · the 600 ohm winding • of' _the TR . relay _. t _hrough the break contact of 
the DS relay 9 qver _lead _ lt II'.ake;_co:ptact _:of · GA ,relay, ~nd through · the 
break · contact of the S_A .~elay, ·· -tnus . ~e~~a~i.ng the 1:CR .relay. The ST-A 
relay :remains operated f~Om the same ground .until the K brush moves off 
the I{ commutator segrn~nt, when . the circuit through tne .. winding of the 
ST-A relay is opened, releasing t~~ relay. ~~ts _is before the b~ushes 
of the line finders selector ha.-J-e · reached the ·first set of ;.ine termin
als. The ( TR) -relay releas'eci, ci"os~_s '._t.h~ )ocking s'eries circui_t -thrqugll 
the ,TR . relays in the other g·ro·u:qds and ·operis. the ~ircui t through the -- two 
TRIP. magnets,: which release.· ... Th~ ·,( $TA} i~l~y' ·re'lease.d, ( a) open9 the 
locking 'Circuit ·through .. the GA :r~i1y-, _. w:q_i9h rei.eas.es, . { b.) .o_pens the· cir-
cuit through the locki11g { outer) ·v,;i:nding .ot:·tlie. MB . relay,- but the. re:ay 
does· not release as it · 'i,s he.ld .o:pe·rat~d :over -it~ ·o:p~rating circuit,· ( c) 
opens the circuit .. throug}1· t11e STP~G magnet, . which ·releases and steps the 
brushes of' the G group distril:ru.~Qr _selec.t .or. to _tho next -terminals, (d} 

. opens the · circu·i f throug.n the STI?.~A· magnet,. _whic~ ,r .eleases an_d steps tile 
brushes of the A ·group_ ·a.istributor .. · selector to .· ~he next terminals, ( e} 
removes the' short c'ircui t . f_ro~ \ne' 500 0~ ·_win~ing. o_f . the CA relay' 'fjhich 
doe·s not operat~ unless a.11 ~electors i1:1. .-the _gr:9.up ~.re · b:usy, as described 
in paragraph 35. ·. · ·· · · · · · · . - ---

13. When the ·selec to'r· brushes rriake cont~c·t . with th.~ t _erminals a.ssocia ted 
with the . calli~g line·, bat~ery ·_on th,e H_ termina;i o:pe;rates: the O relay in 
the trip circ'ilit and t~e H · relay fn the . l.ine. f _i _!).der ci_rcui-t. This circuit 
is traced from battery in _the trip .c;frci.lit thr~mgh .the -5_00 ·oh.m ·windi:hg' of 
the O r~lay and 500 Ohrrip fesi ,s.~an9e.·_ .coih---iected ·\n_- par0,llel, .1'roa:k contact of 
the CO relay, rDa.1:Ce · c ·ontact of· t~Ef.L relay, _oy.~r le!:td ~. H; -through · the H mul
tiple terminal and brush; H colfu!Utator brush an4 segment, . oµter ·contacts 
of' cam Y, winding of the H re lay, to ground on the .. break: contact a11d arma
ture of the DS relay. With the H relay operated, a 5.0 oh,..~. non-inductive . 

·_ shunt is connected around its.winding to grou:11d ,- on its a.rrna.ture for the 
purpose of increasing the ·amount . of C'lArrent through , the . 500 ohm v,indin.,.q- of 
the O relay, thus speeding its oper'at,ion;:: ·.This'\ i; :ne~_es~ary on account o-f 
the very short time period ·whejl · the H brush .makes . contact with the E ter,.. 
minal before the circuit over lead -H, is o,:g~ned -by the ov~rthro,:..1 of the . 
_selector • . The· H relay ·operated, opeps the· cfrcuit ~hich hqlds the LE' re
lay operated, t the IF relay doe·s not. ._ re·tease· immediately on account of 
a· c~rcui t 'being closed frotp. gro~d thrc~gh the C . commutator r.rush a:'d segment, 
_to battery through ·both-~inc! i.:ags ·of ·-o:ie lJ? relay in series". _The lF relay is thus 
nelq: operated until the br·.t,1hes are centered on · the ·terminals Of' the calling • 
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line. ,. When . the circuit_ throngh ·itl'l:e, c·:· c·ommu.ta:tor ·seg,nent is · 9pened, .. the 
~F - re~a.y )-'"ele:ases .• _The_ tF _relay· released, (a) ,opet1s the circuit through 
the up·· magnet,· which stops the selector brushes bn · the terminals · of the 
calling · line, (b) opens the circuit through the · 800 ohm v-t indi11g of the .. 
F r _ela.y, so th:$.t when · the ¢irc~it through its i.ooo ohm -winding is 
opened,: l?Y. , ~he ·:r;-elea.se of the CI · relay whe:ri' tl\e 4is.trict sen,;ler selector 

· · seiz.es. _an _idle sender, the ·F ·relay releases, · {c)' · closes ·a. circn.it ci:9er -
. a.t_~ng tl~e ._.SL relay~ . This ci'rcuit 'is . trac~d ·frbm ground .throug1i the [fiJ 
. bre~ eQ.ll~ac:t;; -~ri~.s Qf the .MB. .3-&Q.k-.: break contact of the LF relay, 

.:·make contact:· of · the E relay, winding of· the SL ·relay, im1er · contacts. 
· 9£'. c_am T, .make·. contacts of .-the D relay, to . battery on the break c6n"1act 
. of : t11,e DS relay,. · 

-_· As .. the switch ·advances· from -position -i-,· _foe· circu1t throngh ~h~ ·L 
.. ~ ~c!. -CH r~l$.ys - is opened·, releasing t1ie ·relays ·~.~: In ·position 1-1/2 to 2, 

th~ ~s~oc.~ated sender is held bus·y ·by ·ground thro11gh ca.ms H. and C. The 
. CH reley performs ·no useful fu-nction if the · dfstric·t advances to position . 

·20 - Shq~1ld -the ·. dis.tr.ict atiek in-·po'$i-tion 1,·· the ·.-·cH reley oper~te~., .. ·closes 
. a. .? ircu~ t fr.om ground on cam ·H, . b1··ea.k contact' of ·the CS r ,el~y ~ ma.lee ·.~on- . · 

· · tact _o.f. the CH relay, · to battery throngh the seiector tim.'e alarm ci~l 
cuit {not. shown), v1M..oh functions,· · giving a visual and audible signalo 

13.ol Th.e ad._iustm.ent of · the C commutator· brush, with. :r·ela.t;ion~ to .'the 
.. trippe~ _H mui"tiple -brush, is sttch · that does ·_·not_ break co:nt~t.' with 

. the C commu~at9r , segment nntil slightly :· after the holdiµg _ ,c'irqui t 
thrcitgh both windings .. of · the LF relay ·is o:pened by :the o:p·era.t_l9n 

· of the H relay when the H ~rush makes con ta.ct w1 th the H t~irm1naJ. 
to which battery is connected. The UP magnet, therefore, remains 
operated. and . the SQlector continues. to , travel upwarq. until the . ,, .. 
brushes are c,arried sl iglttly ·a.b·ovEf t'l'ie , center ·-of ·the .1: ine termi.nals, 
allowing the locking pawl. to -enter the notch on the :·,rack a.t:tached 
to the bru.sn s.upport rod. .At thfs time 'th_e :h_old-i:ng c'i.rcn.ft tlir.on.gh 

·_ . both _windtng~ of. the ·LF .relay .. is · ·opEfoed ·-at··.th~ -C ··comrriutator, ·r~-
. i'eas_ing the . relay_. The: ·LP -re'lay · rel:e,_as·ed, · ·r ·~1ea~es t~e UP mag~et_. 

The sel~ctor then .drops,· into place,: ~4µs ··:c.:ent~ri'~ _ ·t ,h~, br~shes_. _on 
the. line .. terminals. · ·· · ·· · · · · ·•· · 

. .. ~ ; . 

14. The O relay oper2.te.d; opens the locking circuit ot '.tne. K relay. _ The 
. X. relay ts very_ slow in .rel~asi:ng- to· hold :the _-o· r.el_ay operated throµg}l 
. its ._1500 ohm windi!lg, . in order· to permit· the BA relay ·to release before 
the o. relay, otherwise another line find.elf Yl;lay 1>e .. st~r~~c;l by- ~his . ca.11. 

15. ~he SL relay operated9 · closes a c il!"Cllit 'Which bp~r~tes . the CO r~lay 
in the .1 :µie . (?ircui t from-batt-ery on i'ts armature, ·through.' the .two 110 
ohm resistanc-es {A and .,B) . in:' series, over · lead s·, . 't9 groitnd ti-iroi.;gh· 'one 
or both w~ndings·. of the ·CO relay in series. __ trh°is '_s -~e 'ba.t.te~y . .is con.:. 
nec.~ed · to .the ·multi.pl~ .,s~;eeve terminals of ·the li':ne ""at · the final frame; 

• 

• 

.. 
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makir.g ~he 1 ine t .est _b~ay-· to a11 · nunt ing.··:final salectors .- on a. terminating 
call. The CO relay, 9-pe;rated, release·s ·.the line L rela.y which in trtrn 

. releases the BA relay, whi.ch a.pens· the, circu.i t throngh the ·o and .H relays, . 
which release~. . Another call .may<' novi· start wi tp.in · this · same group of 10 
lines if the starting. ci-re:_uit ts ·ready ·for th~. call. T·he operation fo:r 
.e, Cail orig.ina.ting in -the la.st. :. to ·lines · of a gro'n.p · of. 20 .Will be simi-
lar to that a.~ready desc:riped<for the first lb· lines,. except that the 
B.A-1, 'I{-1, 0-1, TR..:.1 1 ST-B, a:nd -GB relays ·are. involved · instead· of the 

. BJ1, K, O, TR, ST~.A., an;d .. GA : r.elays ~ · .. ,. · . . . . . ·: . 

15.·l •··· · _·fr eit_her th·e _S.TA ·or .the STB . r _elay· r.~ma.i'n~ operat·ed~ due to ,. 
.fa,ilure of· t_11e 'i:;R . or. TR-1 rer~y- ·:fo the· ·tr'.i,p oircui t · to ·be ~s!iu?:1ted -

·. ·ot1.t and released, tl1ie KF reHJ,y· operat·es_ as $OO·n as the interrup~er 
contacts_ I, Ur and .. V ·close, and_· loclts · u.nd.~r. control of the STA 
or ·STB relay -in the.- start'ing ci"rcuit';· !f., . it remains locked for 
two secondss· interru.pter contacts II and IV clo~e from ground 
through either the TR, or TR-1 ·relay in the trip circuit, (depend
ing upon: WJ).e°tlier the~·can is throqgll :the A or B sub-group}; releas--

· ing · the TR or TR-1 . relay .. ·-· Vfneh ·grciund ·.is . removed by the opening 
of the -i?'lt~rru.pter . c_onta.cts II' ·or IV~ th~ S'fA qr the STB relay_ re
leases, r~le~sing .. t.he KF relay' and restoring the ci r ctiit to nor-
mal~ · • · ... · · 

15.2 The ·c1osure -of the interrupt'er contact VI which ,eloses at the 
same time contac;:t,s U and Iv··a.re clq~e_d, . whi_le _tq.e KF· relay i'~·-· 

. ·• .. . oper~ted, . . operates t4e --KA re1a.y. The '.KA .. relay ope.~ted·, fa}:' ~locks 
.:up una.e~. ·-contr.ol .of. . the key at ·the ·troqble. ci~?~; _: : (:b-j . lights -a. -~amp 

: · __ ; a:t ·the ~trouble. de_sk~· · -ind:.iv.r.aua1 tci·· the line . ·find.er· f~ame · and : (c) 
• · .. ·. : . o-dera.t'es an. alarm. Th.e ol)eration- of the 1{ey . . r~l-es,ses ... ·the·· KA r.e-

·: · 1a.y~ extinguishing the ·lamp· and ·~ ilencing .· .the ~i'a.fm·, . . 
.. .. . : . .. .. . . ' 

I • " 

If '"tliere .: i ·s a · simult~e~us call · iri both the first ,and .last .10 lines 
of .a g·roup··_of 20 ,.lines·, , the rela~rs ·:cff "both sub_-g1:_9.ups Vl-:i.:-11 oper~t~ as ·. 
a.lreacly des.c:i-i.be_d_, s.ta.rt;i.ng two<1i-rie ·'fi~der· s~I'(?c.~o.r.s - ~~ di:fferent stib'
gr.oups: ·at the. ~a.me .tim~-• . . In .thi's ·case, the . .'i.:p,.."".l.e~ :..i~ndings -of the O .: . 
arid- :0~1, relayi ~re. c:-o:rmac.ted- to{sether 'thrt)i1gfi· \11e··ma.ka . c_9;ntacts of· ·th~ 
'BA;·- 9.i+d· BA~l . 'r.~_lays ~: ~ T~~-- 0 :.antii' 0 .... 1 ··relays : ~!ill _ th:e.ret,or'.e . operate · i-n: · · 
pa.-rall°el when· th~ ·1r brus~1.: Of ) eithe·r ·or both ·i in~ fi:nder _seleators :make 
contaot· Wit;i:: .the H, tenn.i;n~l of ·. the calling iin~. . 

~ ' .... . !. .... .. . . : ,. . . ,. ~- . 
. ... -; ... · . 

. The --operatJ~'n· o:_:('t11;~·)?L .i~•~lay. ~also··.~los .. e{.~ c{rcuit 01)erating :the 
dist~ict L :ari~. CH ·~elays. 41 · ' .. ~11:ts :· nk~t::fi t . is tr-S:c·ed from g1;ou11d on ·the . 
N cOimnu'tato·r ;" ·orush. ~n°4:•rl:egment·, thr-oug1~: .-the pi1 e~ con.tact of· the F re-.: 
lay, ·make ·ciontac·t of tl~e SL ,r:el~y,r :l'ower i'nµer and upper cmter contacts 
of earn 0~ ·: :eo b!3.ttery .... th~OlJg'h .the · soo·;· oh~ '.·windj'ng ._of the CR .:reley • . 

.. . ·,. - ~ ~ .! _;. . _:_ i_:} ~ __ . ·,r : .- ·.· . 
. . ~- . 
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This same grou.11d is connected through the in..-rier qontacts of cam _o, ~- _ 
-.~ --- : upper: ·ou.t:er ,and· loi.Ver inner contacts of earn· R,, to -o.? .. ttery throttfh · the · 

80-c).: ohm -Wi'Ilding of , tfae ·district . (L) ~·eio.y • . : · ~he {CH) rela;j" operated, ·. · 
, ;_: ·: :: clbs·es· -a C i.rcui t · from ·ground on the Upper outer con tact ,. of c_~ · I;:· · . 

. break ·c,bntact of ·tne {CS)' . relay make c·orit·act o'f the . { CH}' -relay_, to '• ', 
.. battery. through·· the' selector t°lme ·alarm· circuit {rio·t 'shown)', ·_' wh·i~h . . . • 
J;>'81":eorms no· function ·at -·th.is·· time. · ,'. The {t) relay. ~perated, -, clos·e~ ·:: :' 
a ·. circ(U.t :advancing: the district .swi~cii '·t'9 ·-p_os_itiori '·.2·.· . Th.is ·circuit 
is · tracect-·tr6m battery · 'th~otig1i-~·the: R magnet,··. :J_oy,er o~tet· c6nta.~t of· 
cam B~ mat:e contact of the {L) relay,' - to' ·groui1d-- through th'e lower 
contacts ·_of cam M. As the switch ·adva,nees from position 1. the circuit 
_through the: -(Ll ' 'and {Cjlf relay_s is opened, _relet_sing ·t~e re_lays_. and ···· 
diSC()n.necting:r the selector t -ime' alarm · circuit • . : xn· posrtion 1:..1/2 to 

·· 2, t:he-:_·a.ssoc·~a.t·~d -~ender_ is. held bt1sy · by, irot1._nd, t)U'_ough _. ~he_ upper 
outer contact·, of cam H, and tlie enter contacts· of cam c. · . . ; . . . . . . 

18. 'With -- the JWitch· i.n , p~si _tion 2, -.· ~he_'. tip •.·an~ ri~ :- ~e~ds a:r_e .ylosed 
. from· the calling ).ine 'fo·· the T· arid. R ·leads of the ·a.s·soei~ted s·epder 
· c -ircua~·, :·t11us· permitting a. dial'ing ~one · to oii ·tr~r:smf~t~d· badk over the 
'dia.li~'l'g c~_rcuH ::from 'the' ~ss·ocia.t·ed sender, as a.n imication _ t~1at the 
appa.~a.tus .- 1s· ready to ·receive · the call" by the op-eratfon · of the station 
d'.fal o' · The·• t '~p s-i'de of: t!1~f dialing circuit is closed from -the T" lead . 
of the line, through the break 0011ta.ct of the (F} relay, inner·· con
tact~ of cam P to tl,l~ T brush of the sender selector. The ;ring sid~ . 

' cif the · d'ia.i'ing ' cti~cui t · is 616seo. . fr'om the R' lead bf° the · line,. through· 
t~e· b~-eaic-.contact of the, ·(F). relay·~ windfog of the·: ·(DC) relay~ ' 1nner · 

... -.:'_-~•onta.~_ts of c~n · Q~ . tp· _t11e··R _.br~isl{ 6£ t4~ s·~~der ·sele~tor. tri p·osi tion 
· ·. :· ~-~ ~ t+te; (fr) ~· reJat' d:per1ates•···tnrough i ~s: ·•~ttt~r winding' t'o, _·grou~d : ·on cam 

I', _· am :F",emains· .. operat:ed tmti1 'the : switch ~dvan~_~s. ·rrom position 10. 
The :(Cl}' relay · op~rated, . (a) · connects · ·ground throug;n, th~- ~riner -'contacts 
of cam S to -the · TEST -' brush of -the'· sender· se1.ecto-r, thus: making' the 

. ~ssocia.t~d . send~r test busy after the swi~ch a.dv~ces to position. 2, 
' 'lb) ~lo~es ' the ' t i.p : side OI -the , fuhdA.'IlentaJ. C irouit through t"o thEr 
s·endei~-- · (c·} . closes tne· se}?.der : c ·cnttrol ·(SC} lead through .. _the lower co·n-
·tac_ts·· ~f · .cam.: .V:~ lower i.1fr1er' aiid·· upper_: ou~er ·cont~ts ".· or· cam ''fJ, to · bat-.:. 
_tery._ throi,g~ . the outer wi.hding of the (D) relay. , Afte'r · the· sen~er · :tune.: 
·tton:S- · the ·fundame·ntal· circult is est'a.bl ished for 'the ·operation ot· the . 
~i.s~ri~t .{L) rel°ay · ~nci "the · stepp°tng·:· rel-w'·. in the: ~e:~der·; · Thi·s c·ircui t 
-is . 'trac·ea· from gr'ound i.n,- the~ s ~nd_er · c froui 1;·, th~9i~gh .. : the FT · brush~ . make 
contact of the (CI) relay, · inner· •bontacts· · of :cam L~ to ·battery through 
th.~ 1~00 9pm \Yind~ri.g of .. ; the {L) reiay, ~ic~ op~r~tes • . ']?he (L) _relay 
ope~a.t~d.9 :· locks· through- its 1·2QO ·:ohm wh1di~ and.' make c:-britact ~hronc;h: 
tl:re·' upper : cont_a¢~S of cam. L ·to ·1;11e ·,··same ground ' o:Y.er the FT.': 113ati. , kpd '. :~· 

. ~~anc·es·. t"~e . s~tch to: pos ttfon_: ~. :'from gr·o~~ on . cam ~~/ ·: (n· :p~si ~-i'on:, ·, 
· 3; groriricl throtlgh tl'le ldt.·1,er .' inri'er t9nte.et O'f ' cam H is -connected ~to · the 
FR lead; .. thris· permfttfng: tl1e - s·en_der · ·t_o function·~· .. The 500 oh111 : winding 

·I' :' 
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of the (CH} relay is also connected through the lov;er contacts of cam u,, 
in pa.rall~l with the \;,.iimling .. of :the (D) relay;:- to the SC -1ea.d previously 
describ'edt> Should the · (·CF) :relay. ·cper~.te -a. t . thfs . ti.me, d~H~ :to a high . 
resistance ground in the_ .. seru:l:er 'Circ1.iit,.·. no.-use£'t:tl . functi.on w-i.11· be per
formedo 

.. : ' .,:.·:·.: . : ••,. ,t 

DI$TRICT BRUSH ·AND GB.GUP S3LE0'.l~il:ONS .· ·,· . 

190 

20.-

With the- -··sv(it"ch -·i"n: ·po_sl,don ·3, ·;.the· UP-mag:rie.t · is ,operated for bTush 
sel·ection · .over .a. c ircq.tt·, tr.aced '.from· l1att'ery. tbtough · t ·he windi:-0g of•· the 
ms.gnet, im:er·- contac'ts of ·c.£l-n1 C., nialte :c·ontact -o·f 'the :. (L) r.elay, to 
gron.11.d through the :.1ovier .co:ritac:ts 'of ·· cam .M. ·· As · th-e- select·or · rrrovas up
ward in position 3 9 carrying the commntator b:cushes over the commu..;. 
tater se6ments,· the A $05:ment ar•i brush intermittently com1.ects · gronncl 
to the tip side of the ftmdamental circuit thi. .. ough ca,ms K and i ·, .. ·ho'.ld.- . · · 
ing the (1) relay or,eratod, bnt the suc,~essiY'::?ly short cil'~ui•~ing tlle 
s-tep-p'h1g relay ·in the :)..ssoo-iated -s·e·t1der .. cir.ctfi:t:~--- thus ;rel·easilig ·and per
·mitting · its "redperati0n -1int'il : ·the:.pr·ope·-r• ·has b"e€n selected •. \Vnen suffi-

, · c ient imprtlses- :ha.ve bl3ert sent· l:)·9.c.k \ to . satis•f;yT:•.: t :he · s ·entier• the fundar ... 
m€nta.1 ·c-irc'uit i.s or)sned.; ··.- relea.sirt&; the· (L") .reJ.a:y., .The· {'L) relay released, 
open$ the c·i.rcui t .- thr·ough ·t-he ·up -ma,g:tiot·, thereby.· steprJi.ng the ,o;pvrerd , 
movement of -the selector ·$.:nJ .a.dvsmces ·-the ·switch to position ·4. This .· 
circuit is traced. from ground throv.gh the lovver contacts of csm M, 
'bresk contacts .. of the (Ll relay~·- upper outer ·c.ontbi.ct ;of cam B, to -bat-

. tery through th~ R .'rtagnet. -, When 2 . di-git ::senders -are · used with _thi-s_. 
· circuit, the advance : of·. the sennor replaces- t ~ie Mgl1 res l stance gl;"ormq, 

on· the SJ leed ·with ·a .500 ohm- ·gtound, thus ·insuring the operation of 
the .{CH} relay. In position 4,. the : trip m~;net • (TM} is operated ; f,rom 
ground thi~c.ugh the .upper contacts ·of · cam S.; · a;nd the .(:L} -r~lay:.-is· oper
ated and lOc.ked. to g:round·, over - the fundamental c.ircltit previously ·. 
described, adva.--ic~ng .the switch- to :p9si-tion. -5. _. .. 

: . ~ ' . : ·. : :' I •I, • ,, ,, ,•· .. 

With. the switch in position 5, the UP magn~t --is . r~operated mid 
the·• tr.ip -~magnet · be-ing. -ope·ra.-ted,. oatlS·es the : previon.siy s.e1ected set of· · 
brushes : to . t~_i_p . when. ·the: ·selectoJ.l s-tarts . upward · as - tne set :of .bru.shes 
_engage t)1e trip :f' inger w.hich was ' previously _ope.rated by.:. the 1 tri9 magnet. 
As · -the ,selector mov-es .· upwa.rd for, group· selection, . ca.rl'l'ying .. ,the bru$hes
over th_e· c ·ommu:tato-r segmfJnts, the ·B segment . a.rid·: br.ush intermittently 
co1mects grat,.nd to the tip side of the fundamental circuit through cam 
1 9 holding the district {L) relay operated, but successively short ~ir~' 
cui ti.ng the steJ)pi.ng relay in the associated · sender circuit, thus · re-

__ · 1e_asi1Jg' a.nd pennitting its· re-opQ.r-ation: unt·n t iie.· proper gron.p has ., . 
. . •. been·.: s-elected. When suffi~ie.nt impulse$ have _ been. s -ent back to satis:=y 

the·. send.er, the fundamental. c ircuJt . is··. opened, ,. roleas .ing the . (L) re-
1 iay whi.cb. in,'turn opens the circuit·:throug1i the ·U.P ma.gnet and advances 
the· switch_· to pos i ti.on: 6-.. When- 3· digit ; senders . are nseo,. with this 
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c ~rc_ui t., :the. ad:,vance of t11e se!1d.or replaces the high r.o.sis tance ground 
in .the SC lead with a 5o·o olun ·winding, tht~s -ir.1sn.rin._~ .t .he ,-opera.ti.on of: . 
the (CH} relay. With the sr:itch in position e1., · a circui°t is closed ·. 
f.r.om groq:q.d .' on:. thei lino finder· H., . C0!D1!1Uta·: tr•.'· 1:irns:1 arn:1.. segme·nt, throdg·h . 
tlie break ··contact of the -{F} rolay, ma1re ~o:.i'.1h:~ct of the· ( SL) rela.;y , .. 
inner contacts of cam O, upper outer and lower inr.1.er contacts of ca.rri· R, 
to lJ5.ttery through the 800 ohm winding of the (L) relay, operating ~he •: · · 
relay. The (L) relay operated, a.dvanco;, the eiwi tch ·to posi.tion 7 . lri . ~-· · .. 
cirqu~ t t _rac~d . from battery ~hrot1gh .. the R m~gne~, lower outer contact 
of dam B, make contact of the {L )' relay, imiel~ contacts of cam M, \~~ke 
cohtac·t of . the (D) r~la.y, to ground through the lower · ou.ter contact 
of can{ I. · · · 

TRlHlK HUNT ING 

21. Should the firs:t trunk i.:n the gronp ·i.nwhj~ch the selector is hunt- · 
jng be .idle, the (1) relay releases as --tl1e swHch le.~ves position 6 1/4 .• 

YJhen the swi tell ent.ers posft ion · 6 1/2; gT.otmd 1s ,com1ected to the sleeve 
or ·· t~1e selected .tru:nk through .t:ie otib.er contacts of cam M-, ·brealc c_ontact 
of' · ti1e ( L} reia.y, lower ou.ter and upper '-inn~tt contacts of cam E, as. a 

· · busy_ ~ondition until the switch e.dv:snces · ~o ·p<:,sition 7 3/4. 

22. · Shou.ld the first trunk ·in the- group in v1li:ich' t11·e ,selector is hunting 
be ·onsy 

9 
the (t} ~el~y _is held, _operated •in ·a. · ~'irct:ii t r:r·om battery through 

its -inner winding and mak~ .conta..ct\ lowe:/ oLitc~:." a11d ·n:pper_: inner -contacts 
of cam- E~ .to ground on the .slee·n~ terminal of t'll~ .-1:,u.sy trunlt'. With the 
sv:i ten in posit ion 7, the UP. ina.§inet is ·reoperated from ground on cam M · 
rmd.er controi of the . {L) : relay a.rid ' tl-ie selector . travels ·upward until an 
id,le tru.rr.c is found.' . iii/hen an idle trunk ·is f 1:)n.nd, tho locldng circuit 
through the , inner wi_nding of '. t~1e (L) relay is opened, · but the relay does 
not release . inmiedia.·tcly du.~ to,a. .. circnit bef~s- .Glosec.·from: batte:ry . · 

• 
--

thror~gh its outer Vlinding ,' ini1er contabts of . cfon ·:a.~ to ·groci11'1 tl1rottgh the 
C com..11m.ta.to -~ bru.sh and segment .• . When the brt,. hes ?,re centered .on the 
trt.in..'I?; ters1n8.l$ ., . the circu.i t 'tllrotfa;h the;' c_· CO:ffi?1tita.~ot' se~e~t . is o:9ened 
and the ( Irl. relay rel .ens es, in turn o:pen_i n.._g; the b i.r ·ci:ti t , t~iro.tigh · the tlP a , 

· n1:9-snet, which ·. stGps .tlie. SE3lect.or l?rn:shes ·· on t ::1e. · t~rmi:p.als _· ·o:t the s ·elected W 
trtm;tco Tl:ie {t..) relay rele;~sed .b.iso ad.V?l~(}Cs,-' ft:ie switch t ·o .. posi~ion 8. 

"0" COMMUTATOR. 
/ . , : 

22.1 Th~_ ~j{istment·_ .6f. the C ~ornmuta.to_r : ihrµ:s!1:,- vii tli rela.t ion: to -~he 
tripped . sleeve mt1ltipl~ brush, is _such :t'i1at" it • does 'not breajc con
tact with the C cormnu~a.tor segment \l;:11.'dt _'slight)S after the ·hold
ing. C ircu.i t tl1r,ongh the , inner 'lili~d:ing of' the '(:L) . relay · fs· o'periL:l, 
by the ·sleeve brusrr ·leavi:ng_ =the _busy· ~erminal ·arid ma.l~i-11,ficont~ot 
with the sleeve tel½nina.l o_f :the idle·: trlln.ko ' . ·J:he'· tJp magnet,' ... ' 
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t}~eref ore., remains opera tea. a.net tl:e se.Lcctor conti:naes to travel u-p•· 
w9.rc'.. n:ntil the brnshos .e,J:•e carried slightly ab9ve the center of the 
:ti"'tJ.n:c -te:cminals~ all\)11,:i:1.g -~b.8 lctk'1:".:lg :?s.~•1: to /enter t:1e :t1otch on 
t :}.e 1;,e,clc ~ttP...eh0·1 to the bi:--nr-fr1 s-;.'.t[ipnrt red.,: · At this thue the 

.. · . -o-'ctm" hold.i:1g circnit t1.1t·oug'h tM o.itei- vtinding of the (Ll · reia:T 
is: Oi)ened a.-t t:1e C corm:11.:.ta·::o:r... rele-1s i:r.g th.e r·e:!.£'-.Jr, vlhi c.h discm:i.
n~et~ ground fro:n th~ CO!rl'n!J.ts.:tor· f8~U. 0;1 .. (G--) o; ·· b.UC. 1•eJ eases the 

· UP :m&2:n0t • . Tho selector then ·drops- 1r.::;o pla.ce, · thu.s enterinc~ tl1e · 
bl"nr/1&s on the trnnl-c· -terminals. Dti'.r'.'111.J. t.cn:ruc· hu.nt ing, in posit ion 
7 01i.l~r·, the co~u1;ator- feed g rou:;.1d is snpp~ied. froi.n gr◊tincL on ce.m 
M~ 1:mc;_er . control . of the· ( L} rola.y. · This is to· p-;:-eye:nt t:r1e re-

. .. · ·o1)eration · of the -(L) r~le,y b~r the · clos.ir.g ·of. a_ c ·ircni.t betwee? 'ch~ 
C combritator bru.sh anQ ·segment~ · 011 the overthrow of the s0lecto'.i."9 

··· as it droi;s into· pla.c9~ · · 

·23. *o;· UJ.~ m.i tc:1 aEk-:9,i:Hll€ls fr ... m. ,es it. bM 7 ~ ~FeM __ g 0u e.-H Y ~ 1"8!98, ed 
~i:118 pa:--:LC!£!JL ~,i.!l8:l i!.L-t, {FR} !e~, ~ :1d in p03itfon 7 3/4, grormd . 
thr01..1gl1. th$: u·pper _co:nt=3.cts of cai11 E :is : com:.·eete~l to. the slee"~··e of the 
selectecl trn.nlr. B.s a busy 0ot.:.-i:lt_i.011 • . With . .th8 swgch ii1 ~9os_i~ion ~,' a. 
circnit is clo&ed. from grou.nd. o:'l the · armatul"'f~ an6. ma.kc coneac·t of the · 
{CR) relay 9 t~1ro:1gh trJ.e lower outer and. u_:9:per i1:ne::- 6ontacts . of_· ca...m-O, 
nppe:i.~ outer and. lower inner contB,cts of ce111 R, . to battery' t}iro;;ieh t h e 
outer _ wind_ing of , the (.G} rola.7;, v.rhich ope_::i:'q;te~, ad·vanoing the swi-t ~l1 
to i)osit_ion 9., In position, 9, tLe tip and r _irg _9ides of the . ontgoi~.g. 
fu:n.c:.~t:onts,l circu.it b.r'o clo.sec1. to the ti"):'.). s,.nd. ril1g terminals of the 
selected trunl~ for selecti.on beyond, ti1ron.gh the FT . and FR brtlshes 
~f th~ }JCnc .. cr selector· and ·cams F, an.i G, respect i vcly. Afte1~ selec
tion · be:~ond has ·peei1 completed, · grou.nd. . . in .tho send.er is· removed fro~ fo.c 
SC lead, rele2.si:ng the _(CH) rol.ay, ·i.n turn roleachig the .(L) reJa .. 1., The 
(L) : relay _rel~asecI, . advances ~n.e swi tel1 to . :position .10 •. As the switch· 
le2.-ves l)OSi q .011 ~ 1/2,· the. dj.aling ·circttit , i_s ope-ned · at the t:pp(;1~ inner 
contact of cams P., . u:n,d Q, a.nd. in po~ i t~on 9 ·_3 /4, ~he ti.p-- aJ1.d ring leads 
from the line finder arc closed throi1gh t21e _lo;.ver .contacts of ca.ms P, · 
and Q, re.spec't ively', to _24 volt bat·ter~r a.no .. gro~md i11 the dist1~ict, · 
holdil1g the (DC} . reia.y _ o:per"r~,ted under :the co1itrol ·of ".;h~ station svritch
hob1r. wi ~ri the .(DC) relay operated, _a locking c i ·rct1.h i·s clc~ec1. for. 
the (D j ·_relay after the switch . adva.~1ces from, pos i.tion 10. This c ire 1i t 
is tr~ed from-. battery th:-ough the i:nn~r ✓vind-ing. of . the . (D) relay, . ma.lee 
contact of the · (J)C) relay, make cm:ltact of·· the- (D} relay, to g1~ov.n.d 
_through tJ1e J.ower ou.ter contact· of cam I • . The {D.) . relay ( 178-.AK) is 
macte slow in· r ·e1easing fri orsie:r that tl1e com1ection .ma.y _not be lost if .. 
the SVli tchhook ·at the called station is' ::nom.e11tarily d~res .. sea .• . Vii th 
the switch i.n posit ion 19, t~1e sena_er C ircu.i t ftn:cti ons a:r1d con..Ylects 
g!ou.nd. to t~e FT lt?ad, -causi.1,g , the . (L} relay :to operate and l _oc1r through 
its _inner winding o7er the tip · of the funda..~ental circuit previously 
described. · _11:!he {L) re~ay opera:ted., ~dva.:rices the switch ·for talking 
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·select·ion nntil the ·relay ts released b~y the o-9erati on of the sender 
circ'rli t., .As the swi tel1. <:1d..va~acss, g roane.. is int0r1riHtently connec·~ed 
to the· tip side of the fnnda,nent2,l _c ircu.i t th:c·ong~1 the onte:r-· contacts 
ot' -·c~"'!l E9 holding the (L) relay operated, but snccessi vely short cir
ctUt-1:ng a.nd. -permittin_go the reop8ration of t;1e sJ;ep'J.?ing relay in the 
sender circ.uit~ · 'i!hen sufficient impu.hes have been se:nt bac:.t: to . 
·satt-sfy the· sender, the fn:nd.amental circuit is ope:n.ea., releasing the 
(L'). ·relay a The (L) ·relay released, opens the · c irci:d. t , through the R mag

. net;• stopp.!_ng the sw•i.tch in posi.tion 11, 12 or 13." a.er,e::1.ilh.tg UIJon the 
.clas::1 of call. ·As the sv1itc:i1 leaves poslt5.on 10~ . the hr.,J.d5.iig circuit 
o:~ tb:e .• .(CI) ·! relay is tra:ns:ferred from ground on c~11n I to ·grou.:nrl on cam 

. E, under the c:'on-:;rol of the (L) relay. This c irc:1it · is tra9ed ·.from 
battery through the outer \'7inding of the '{CI} !"elay, irme:r- conte.cts of 
cam U, make contact of the (CI) rela~r~ lovver inner an(l up:per 9uter· 
contac-ts . of° cam V, ma.Jr.e contact of the (L) ;.1elay, to g1"0tmd thron.gh 
the lov.ier inner andu:,:roer outer contacts of ca.111 Eo The relaa.se of the 
(L) : rele.y° opens the h;1.dlng circuit through the {CI) relay, disc on- · 
necting the sender from the district circtlit. 

Q.A.,LLED ?ARTY ANSWERS ft1 R 

24. Vv11en the receiver a.t the· called stat·ion is vemoved from ·the sv,iitch-
hoo!~, with the switch in posit ion J.l or 12, re"'tersed ··battery and ground 
f:ro::.1 the incoming circu.i.t operates the (OS) ·rela.;yo 'I!his circuit is 
traced from battery over the ring side of the circtJ.it 9 through the outer 
contacts of ca.m G, v:irn1ing of the repeating coil, ont~r c.nd· .lower inner 
contacts of cam X, · through the wind{qg of the (CS) relay, upper i1mer . . . 
and outer pontacts of cam W, ·other wind.ing of t:he repeating coil, 01.:ttej 
co·nta.cts of. cam F 9 to ground over the tip sidf1 in the incoming circai't·. 
The (CS) relay operated, close·s a ,circuit from gr.on.nd 6:i1 .t}1_e upper, 011ter 
contact of cam I, through ·its make cotita.ct 9 ·outef ·contacts of cam-. N, . .. 
winding of the I rela.;>7, to· battery throng~ the {1~3 c ontac:t . of .t~1.e ~4.~-'"t 
inte1"rupter. When the interrupter contact close~, the I ,relay." 9pera.tes 
ancl locks to the same gronnd through its ma1.rn ~on tact. When the rf4 , con-
tact of the interrupter closes, the operation of ~11e I ·r~l'a.y· cios~s a. . · 
circrd t . from ground on the interrn.pter contact to. battery thr:-ough t;l1e 500 
ohn vrindJng of the ( CH) relay, opera.ting the reley o The ( CH) re;i.ay .oper
ated, iocks through its winding and · the outer contacts of oam -0, .to 
ground. ·on its make Contact and armatiire and_ Closes a C ircuft from battery 
on its make contact for holding 'the · (SL) relay operated ·after th_e · (D} · 
relay releases. · 

24.l The 149-J .interrunter is so connected i11the circnit that the . 
operation of the .(CH)- relay is delayed for at le_as-t two secop,~s . 
after the (CS} - relay operates.. Tl1is d.elay i .s to pr~vent the false 
operation of the {CH} relay shoulcl the (CS) rela.Jr operate momentarily 

• 
·• 

-

• 
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oefore- the_ called -party -answe.rs ·due to any line · dfsturbances .. 
!. , . 

25, The s~.'li_tcJ?. advance-s·_ to position: 13, ss c.escribe-d above, and when the 
opeiator · inse_rts the plug of an answering cord · in t l1e ans~ering .:iack of 

,: the tr~rik,-: _the (cs,) ·relay operates 01-1 reversed battery and grou~d . over 
.'. · _; the ·tru~, Ttle _(OS) _relay operated .cl·oses a circuit··from the same grou~d 

on ·- cam I, ·th~ough· the upper outer a:nd lower inner contacts of cam.· R!I to 
battery_ tJfr<;mgh the·· o·Q.te~ .. winding of the ·(L) relay, v:hicj1 9perates .and 
advances_ the · switch to_· posi tio~ 14 • . With the switch in posi t'ion 14, 
the repeating , coil and . ba_ttery are · .disconnected and the T and R_ leads 
are connected _q.irectly to the . T, -and R b1·ushes of the . se+ectc;,r through 
cam I' and Q re'specti.vely • . .As t~e switch .e:?1.ters posi'tion · 13-1/2, . t'he (L) 
rela~ locks in · a · c 5-rcui t from ground over lead S of the · selec.tor t _runk, 
through tha up:p~)- inner and ~ow~:r .. ou.t.er: ··contacts of ,cam 'E to :bat~·ery 
through the make cont~qt and. ,inn.er .winding .. of the ( L) relay, ·upd ,ir:i. 
·'.Position 14, the locl{ing circuit through the i:rm·er ·win!ding of ·the · Cb) 
relay is transferred from the contacts of the_ (DC) relay to the upper 
contacts of cam_ J. In posit~op· 1_4, a checkin~· tone ·cfr61:1;it • is." Clo_p.ed 
over the sleeve· of the operator's tri..,.nk , : inner contacts of carn -;E , rnake 
contact of t}_).e ( L). relay, ·upper contacts of cb.m v ·{ . lowe~ con .ta.o~s of cam 

. W, 2.rn~f. condenser, lower inner · an~ u-ppe'.r ·oute-r · coutacts of ·cam X, :the 
S brush arid terminal at the . 1 ine . f'inder . bank: 9 to groi1nd thro~gq the :wind-
ing · of_ ~he· _ ( 90) re lay : for number . checking. : . .. . . . 

DISCONNECTION REGULAR CALL . 
. . 

26. 'When the · receivel" at the -calling stat-ion is renlaced ·on the switch-
~hodk~-. the .(DC)' rele.y •-r'etea.ses,. in turn :releasing 'the (D) _ ·re.l_ay~ · _· .The {D) 

,, r~lay ~ relea.'sed, clOSP,S a clrcu.it opera.titng the ·(ii' } 're1a.y~: This_ cfrcui t 
is . traced from ground on .the lower outer contact· o:f cam I-, break contact 
df the· (D) relay, to batte.ry· through the 800 ohm wi:nd.i:1g of t.11e (F·) re-

. -1~·• The. {F) relay ·oper?,ted,- -d:j,sco1mects . the ·• tip. and' !lng· of · ~he ·trunk 
· from 'the 1,i:p.e and closes a. _circuit.': from ground · on· the . ·?T coID!'Il1~_ta~cfr .biush 
· and segment, . thrqugh its make contact·; upper - inrier and. lower· oute_r c_on

~ . tacts of· cam D, ·to ba.tte.~ throug:ti ·the R:magnet, -advanci_ng · the · switch 
to position 16. 

27 11 On M.R, distri ct circuits_, · with : tha ·switch in position 16, a cir~ 
cuit is ~lqsed -fr9m battery on the malce ·contact· of the {CJ{') :relay~ 'a:uter 
co~tacts of cam T ,' .. thr')ugh the three 10-AN res ista'Il;ces _121 : ·parallel' , the 
H ·~rush and termin~l. at the .line _,finder. bank, over le'ad H~ ··through_ ~]:le 
b:realt contact . o_f the. ( L) relay, to · ground on the make c_ontact ap.d arma
ture of the ( c.6 ): -re~&y through --the message register (M_R) ~ .. o.pera:t ~ng 't;:h.e 

A 
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m~ss~g~ - regi?t~;r.- ' .DB!iµg : ~be )lles~age ·:;re.gist'.e·r.rng : pifr,io-d'/ ahbther line 
"find:er sele·ctor hunting over the line terminals in t he sai:ne . group ._ w_ill. · .. : 
not stop its brushes 011 the multiple terminals of this· line · at·- thi-s ··•--,: ·· :, ·~:: 
time on account of its (H) relay bei11g shunted by t he 5 ohm message 
register wh\l_e. the .. ·H :brush .. _of .. tne ·. hi.mt.ing -sel·ector" is :pfts~in,g:·· over t he \.•.~ .• -_ 
R_ :~er¾_i_--~l.1-\ Of•:; t}~_is' 1 i l1Ef. )#)1_eI.1 the. 149-c·: int ef .1.,.lp ter· .. · ~9u!a6 (s'' I c~c,:~e 9 

a ct~c;..u:~,:t is· cJ,oseg. from grourid.;on ,the .. make ·contaets. 'through ··the~ lower 
. . ') :.·:~ontacts 0f' earn n, · .. to · battery . t}:lrough ·. the 6.uter v;i:nding· o r·thc/ {"Ll ::-xe1ay, 
":' ·' ··opel:"a.ting t];l~ _(.L).--_relay. -·1 T11,e. .(L:L ·relay opet~ted:,'· ' lodks· throug:r{ its :· 

:.- , iimer _\~inding and me.ke .contaq.t .··to .,groun.a. '. on -cam E.· · · Grouna. '· 6n 'the , ti 
:,.•'ma_ke ·.co:ritact's· _o'f _. the int.e.i~rupte.r is ·.Closed.· through '':tl~if inri$r · contac~s 

,_o-£:. ca~ Y ~·: rn~.k~ : cmitact. qr .t11e .. .(L) . rel'a;f,· :otl-t~r : oont·a~ts . ,bf _' C~11t, J, \6 . 
. .. hat_te.ry- through .the inne.r _ winding .of '. the.{D) -'• relay,. wh,ich 'ope:rates~ 

.. .-.-- The: (_D) -~~l.ay :oper~ted.,· adva,nce-s . the ·switch · t'o . posit :tori) 7 in'. a c ir·c_ui t 
· •· ~~din ·b~_tte.ry_· ~hr,oug-p the .R magnet, : lower ·· outer. co11tact of ca~n B, .. tna:Ce 
.,. ·,fonta_dt .· of ·t!le . (L ). relay, :inne~ .·contacts of- canY M ,· make : contac'f · ·.cYf :t;he 

Cot r ·el,ay~ -- to. :g'round .on ,cam I... In pos.ftion n · the· A 'earn adv;a:n.'ces.' 'the 
.sviii tRh" tp po_si_tion' 1~. . - :, . 

28. __ .··, As' th~ . ;:l\Vitch advanc.ea· fr.cm positions ·rn · to ·1s, 't he · circuit~ -t ~i ~~ugh 
. t;h~ (·D }:; _ { $1.) , (CH) f and ( L) relay s a·:re bponed.; .. re le8.s ing. t he rel ays·. and 
·· tbe p~t'tery .for operating the mes·sage ·register is · d.1 sco:r1nected from •.iead -~< The . reie.a~e ' of -the (BL) relay disconnects battery·; lr~m l~ad s, re
·1ea~tng· the (CO.) ;relay, thq.s -restoring the lino ·circuH to ·normal. .As 

· the· sv.jitch enters position +7; tne ·- rele-ase: of t h e -1D) relay -closes ·· a. cir
cuit operating the (DS) relay in the line finder . circµit • . ~h~s ct;rcutt . 
ts traced from ground on the M cormnutator brush aria. s-egment-, -through · the ··:·. 
350 obm winding of the (DS) relay, inner contacts of cam N 9 _breal-c contact , .. 
ot: .the (:O.) reiay, to. oatte~y.-on -·the break contacts of ' the (bs) re-lay._ ,,. · . 

. . Th~;-·_(DS) re.lay oper~te~ 9- (a} locks,· through its mak'e co-ntact and 356 9hm 
· \vi'nding t.o the same .ground, {b) · cl·oses .a, Circu:-it througl1 the <outer ·~vind

. :· ing \·':of .· ~l'~e (F;): relay' _tl'u~.S ' insuri-ng ·.the ·rela.y -· :t.o· hold :-until . b"oth ·t he :·.-
' 'line:· -findEfr selector. and the district- selector ·hav·e' ~e.t11-riied to normal, 

·_. · qperates ·the· lin~ fin~er DOWN magnet· f'rom . ground: ·on ·. its . armature, which 
. res.tor.e's . the line finder .. selector- •to: 'normal., ' Nlhel'J; the ; line finderse--

·, ·.- iect9r re·tµrn:s to n~rma;L, grou,nd. ·i·~ _disconne-.cted from the lf·· cornmutator 
·se-gment, releasing the {.E), (DS)., .and {M:B,') · r .elays •.. ' ... · ._. .. · . : 

·: ., ,, . . : . . ... ' . . . ' ' ~ . ' 

29. - With the di s trict s~itch in position 18, a circu it is closed from 
ground on. th~ :i:J c01r.11m:.a.t qr, l rush :-;1nd segi:n_e'.nt ?· maJ.:ce · cbnt:act of· ::the · ( F} 

, re.iay, .. upp~r. :c9:r~.tacts ~f cam ,D· .to battery tb.roug:i1 : the ; dist;ri~t ])()VJ1:"f· ·· 
'; '}tjiign.et, : Vvl:itch bpe'r~.tes . a;na . }'.'es tore~ the q..ist:rict , sele'ct·cr·.· to ncrrinat; .-: 
: 'As the: distrfct - s 0J. e r;t.o.r ntu.rns to -no TI-qal 9 a :: circuit is ·. Closed:' :r·rerfl 
·~r.bph~i .. ~n , th~- Y -C :)1;]!1"".'.lt ;tor -:bru.·~~ and ·_· $.G@Tleh t '; trpJ:1er inner ~dntact o'f' ' ~am 
B., to-· 'bat.te'i--y· t h{£' 0~g:1 :t 1?e :a mae;ne t. 9 ._ advoocing:. the switeh to position- ,: 
1 or .nc,rmal .. _. .\ s· the switch let:wes position 18,the circuit through the 

I 

•• 

•• 
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· . DOWN' magnet· is .-op·ened, and · after position 1·8 'i/4, ·the· circutt through 
the oµter winding of the (F·) :relay is ofJerfr3u, i·el~asing the relay and 

· restor _ing the circuit _to · normal. · · · 

· ~o. . · Shonld the calling s"t:i.bsc.ri'ber fa:ll · t? repl~tce _the receiver on the 
·· switchhcok after the callcrl su:oscr5.ber ha.s · di38cnr..ected~ tho release 

of tbe (CS) rele.y 9 due to tJie· ir.comi11g tru.:nk functioning, opr-:rates the 
· selector. tjme aJ arm circuit f:rom ground thrcugh t;~e upper outer · contect 
of earn I., thEJreby ·notifying the svlitcr...man of the exis _ti11g cond.ition. 

DISCONNECTION TALKING TO OPERATOR 

31. With the plug of the ani:n11.1eril'!g cord in the tru:nk jack at the · incom-
ing end, grov..nd is connected to the sleeve te'rmi;.~al · of the trun1c to 
hold the dist·r1ct ( L) reJ.ay op<~rated.. If the plug of . the cord. is re
moved from the trunk jaclc before t~ie recei, er at the calling stati_on . 
is replaced on the switchhook, the line relay i.n the trunk circuit · 
will operate, thereby holding the ground .on the sleeve terminal of the · 
trunk. When the rec0iver at the ca.11:ng stai~ibn is ·replaced on the 
swi tchhock and the plug 6f . ·the . ans·wering· corc1 is removed from · the trunk 
jack a.t the incoming end., the '{tC}- relay releases,· a.nd grqund is dis
cmmected from the sleeve of the · t'runk, reJ.easint the ( L) relay, thus · 
advancing the switch to posit1on 15. As the sv.ri foh advances from po
sit i:on 14-1/4, the · locldng cil'cui t through the inner 'l.vinq.ing· of the 
(.D) relay is · opened at cam J, :releasing the relay. The ·(D) relay re
~eased; _ opens the circuit through -the (SL) relay9 vhich · rei.aases~ and· 
operates the (.F) relay, i 1hich advances ·the district' ·switch to position 
16 from ground on t11e N: .. :cornmutator :brush and segment. · In position 16 
gx-ound :on-the armatui;e of the (SL) folay throu.gh the lower -contacts of 

· cam ·n advances the switch to :pcsition: 17, ·the A·cam -advancing-it to po
sition 18. In ·position ·15, the · (CH}: relay being. nonnal, ·batt-e:ry is ·not 
connected over 1ead H to: operat·e the message register -· in- the Hne · cir- . 
cui t · as .. the -call : is 11ot chargeable. (_ From · this point on,- -the· line finder 
ancl dis~rict -selectors are resto·red to·· norma-i as described in para
gre.ph 28 and ·30. : · 

DISCONNECTIOH ON ABANDONED-- CALLS 

( a.) Disconnection Before Line Finder Selector Finds Line 

32. Should the calling subscriber replace the receiver on the switch-
hook bef9re a . hunting selecto-r ·finds the· -line~- the · ( L) relay in : tl1e 
line c-ircui t releases, removing battery · from t11.e- H terminal at t1ie· mul
tiple bank._ Assuming the· calling line to be · 'iri , sU:b.;.group A, ·the release 
of the (L) relay releases the (BA} relay. The {TR} relay having operatecl, 
locks: and · e:perates the ( ST-A) relay which 01Jerates the~-(.LF) relay, 
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in tbe line· fin.der circuit and the selector is started hu?lting, as de- I 
.· sc~i'bed in paragraph 9. The selector will, t:herefore, . travel to tl:.e top 

of the bai11c and the H br·ush of the selector makes contact with .the ter
minal of the H comb at tho top of the multiple bank. The (H) relay oper·
ates from ground on tJ1e break contact. ·and armature of the (DS) relay, 
winding of the (H) relay, ·outer . contacts of earn Y, H brush of tM s'elec
tbr ·, to ba:t"te.ry ·on the terminal of the H comb, suppl-ied . through the: · 
1,000 ohm non-inductive winding of the · (B.A-1.) relay and the break con-

. tacts o.f the {BA.:..1) and (BA) relays. The (H) relay operated, releases .l 
·the ( LF )· relay, which in turn rel.eases th·e (F) -rela.y and opens the cir-
cuit through the ,UP magnet, stopp°i11g the . selectoro The N commutator 
segment is opened with the selector brush, resting on the B comb .termi-
nal to prevent the district switch from advancing from normal vn1on the 
( F) relay is rel_ea_sed by the :releases of the ( LF-) relay o When the ( F), · 
relay releases, the (DS) r _elay : opera.tes from ground on the X. commutator 
brush and s·egment, through its 1,000 ohm wind-.ing~ The (DS) relay ope!";,. 
ated~ operates the DOWN magnet, restor-ing the seiector. to normal. 

POSITIONS 2 TO 6 

33. If the receiver is r~placed on the swi tchhoo~ at t 1.1e calling station 
·while th~ district switch is in position ,2 to 6, the .dialing circuit is· 
opened at the cailing · .station·, caus.ing the se?1der circuit .to function and 
connect a dire·ct grourid, to t i-ie SC lead 9 ·causing the (:D) relay to ·release 
on accomit ·of the increased current flov,ine: .1~rough the ·.outer winding of 
the relay. The {D) relay is connected differential1;>7, but does not re
lease when its inne·r ·winding is connected directly to ground and ·its 
outer winding connected to ground . in series v.,i.th a resistance. · The ( D} 
relay released, operat~.s the ( DSL rel_ay·, which restores ·the line finder 
selector to normal, as de~c.ribed in paragraph . 28. The {D) relay re- . 
ieasecl, also opens ·the circuit through _the (SL) relay, which releases. 

· The · {SL) relay. released, disconnects:battery from lead S, releasing the 
; tllf relay _in the line circui.t, and advB:nces the di.strict switch to po
·sition 6 from ground en its armat'll!='e. and .break. contact : through the 
lower contacts .of. caJ.n D~ With ·t~e district · switch in position 6, a · • 
circuit is; closed from the same ground through the lovver inner and upper 
outer contacts of ca.:--n D, to battery through the romr magnet, operating 
the district DOWN" magnet, :restoring the selecto! to normal. When the . 
selector reaches normal, ground on the Y commutator brush and segment 
advances th~ switch to normal. 

POSITIONS 7 TO 10 

34. · Should tp.e receiver be replaced en tl1e switchhook while the district 
switch is in any of these positions., the line finder circuit is rectored 
t9 nonnal, as _pre.viously described in paragraph 28$ Trunk hunting and 

•• 
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selection beyond will take place in the same manner and the advance of 
the sender circuit advances the switch to position 11. In posHion U 
the release cf (D) :i:-elay· ">'."elG2.8'.JS ~he (C0} rela:v~ m1 d ope:r-ates the r e .... ay, 
\Vhi,~h closes a circuit from ground on the N commutator brush and seg
ment, advancing the switch to posit:im.1 16. In position 16, ground on 
the aT-ma ture of the (SL) relay ad.vane es the switch to p0s it i m1 1?, the 
A cam ac_va:nci:ng the switch to position 18. From t}:lis point o:n, the 
district selector and switch are restored to normal as described in p~
ragraph 29. 

ALL ~LECTORS UT 01':E SUB-GROUP BUSY 

.~5. · If ~11 the selectors in sub-group "A", for example, are busy, t~1e 
(CA) relay o:perateo over a ci rm.1 it from ground on the armature of the 
(MB) · rBlay in the :;_ ine finder circuit·, through the make contacts of 
~11 the other opcrn.tell (1ffi} reln.yn in sub .... g:. oup 'HJ~n, over 1o·ac1 CH to 
the ·startirJg circuit, 500 onm wrncung of the (Cl-~J nla;y-, to ·battery 
through the 600 ohm resistance (C). ThG (CA) relay operated, transfers 
the circuit through the 600 ohm wi11ding of the (TR) relay in the trip 
circuit from the winding of the ( 3T-A) relay, to battery through the 
v,inding of the (SA} relay and the bro~k contact of (SB) relay •. . When a 
call .is now receivea, the (SA) relay operates in series with· the 600 
ohm winding of the (TR) relay, in turn opera.ting the (ST-:3) relay. 
This circuit is traced from battery through the winding o'f the (ST-B} 
re.lay, make ·contact of the (SA) ·relay, 600 ohm resi$t-a:nce (B)? to 
ground on the annature of the (CB) relay. Tho (ST-B) relay ope~ated, 
operates the ( K) relay, sta1·ts a selector in the "B" sut-group hunti11g 
for the calling line and closes a locking circuit ~hrough the 1000 
ohm windi_ng and make contact of the ( CA) rela~r. TM.s j s to prevent 
the release of the {CA) relay should selector become available in 
the "A" nnb-grot1p while a call fa going through the "B" sub-group.·. 
If all selectors in sub-group "B" are busy, the opera.ticn is similar 
except that the (CB), (SB), and { ST-A) relays now operate. The 
( ST-A) · relay operated, starts a selector in the ttA!t sub-group huntinE. ·, 
as explained before. 

• ALL SELECTORS IN BO~.R SUB-GROUPS BUSY 

36. If all selectors in both sub-groups are busy, both the (CA) , and 
(CB) relays are q_perated. . Shaul d a call be recei v-ed in either sub·-group 
under these ccn&itions 9 the corresponding (SA} or {SB} relay operates, 
but neither the (ST-B) nor (ST-A) relay will operate as the circuit to 
ground on the armature of the (CA), and (CB) relays are· open. When a 
call is received in the "A11 or "B" sub-group while all selectors are 
busy, the message register (MR) in the starting circuit operates through 
the make contact of the ( SA) relay to ground on the armature of th~ (CB) 

_/ 

;fr. .: 
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relay, if the call is _in sub-group "A", or tl1roug11 the make contact- of 
the (SB} relay to grouna_ on the armature of the { CA) ::elay, . if the call 
is 'in · sub-grbttp "B'~. The message register. thus indicates t~1.e number 
of calls which were . origina~e~ while all the line finder selectors · were 
busy. · · 

LINE FINDER TD/IE ALAR-II O 

37. · ·If a. line finder does not find .the subscriber's line within 35 sec-
onds after the receiver. at the calling station is removed from the switch
hook, an alarm is given in the following manner: When the -receiver at 
the calling station is removed from the switchhook, the line ( L) relay 
operates, operating the (B,A) relay • . · ':Che {BA) relay .operated, connects 
battery to the contact of the 152~D interrupter i~ the line alarm cir
cuit over ·a circuit from batter-y ·through the cute::" windi:ng and m~r.e . con
tact of the {B.A} relay 9 lead B, •winding of the B (frame) relay in the 
time alarm circuit, :,-rush and t:ermina.l I of. the START arc of the time 
alarm selector, break contact of the A frsme relay, to the interrnpter 
·contact. When the interrupter contact close~, tha ( B )_ relay. operates. 
T'pe (A) frame relay does not opera-ce, hov11ever, due to being short cir
r-;;;ii ted by ground · on · the · interrupter. When the interrepter contact 
opens, the .short circuit is reYnoved . from the winding · cf the . { A} relay, 
which new operates in series with the winding and malte contact of the· 
(B) relay, to ground on the a!'mature Of the (B) relay, thus both relays 
-Operated. The next opera~ion Qf the interrapter . operates the STP ~-
net, over · a circuit from ground on ·the make .contact of the interrupter, 

·mDJce contact Of the (A} relay terminal 1 and brush of :the STEP a.re of 
the · selector~ to battery through_ the winding of the . STP magnet. When 
the interrupter contact opens the STP magnet releases and steps its 
brushes one · step 011 ·its back stroke,_ T_he selector brushes thus advance 
one step for ea.ch make and b:rea.k of the inter~u.pter cont.act, whi.ch is 
of art interval of ·7 seconds, until the fifth tcrm.inal of the selector 
is reach.ad when the circuit tnrough th_e interrupter is opened. When , 
the fifth tenr.inal of . the select~r is_ reach_ed, the BA . lamp in the trip 
~ircuit lights over·a circuit from battery on the arina.ture of the A 
( frame l relay, terminal 5 and brush of the L.AlVIP arc of' tl:e selector, 
lead A, th.rough the make contact of the (BA) relay,_ EA lamp, lead C, 
to ground t ·hrough the winding of the B' (aisle) relay in the tirne alarm 
oircuit, which operates. The {B) rala:_r operated. operates the A · 
·(aisle) relay. · , The (-A} relay operated,, lights the aisJ.e pilot lamp 
and the main or monitorfng· board lamp thr-ough its respective auxiliary 
alarm circuit. When the so~1rce of troti.ble is r~movecl and the (BA) re
lay in the trip circu1 t has· release:d, t _he circ~i ts over leads A, and B 
-are opel'l8d, in turri releasing both the .frame a~d aisle {A), and (B) re
lays, extinguishing the c.lsle and ·main or mc;mitoring board lamps and 
silencing the alarm • . The release· of the · B (frame} relay also clos~s a 

I 

• 
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ci:rcut t from ground. · on its ar.nature, thrcu~:. -ten':1lti8.l 5 e.nd ;_the· bridg- .. 
:ing brush .of the RJ:cJTTJ'iUJ a.re of the selector, to oa tto:cy through the 
break cont-&ct ·and windine of the STP ma.gnet ~ which operate_s a.nd steps 

__ the_ ~e.l.ector brushe.s to terminal 6., in -...vhich posi.tion _it · awaits -the 
next. cJ.osnre ·of lead. B. 

_· -S,hould t!1e (BA} relay releast: .·befo.re t11e fifth terminal is r~ached 
by th_0. selector, the A, a~d B f~ame relay,s release. -.. The (B) relay re

_1eased, <?a.uses t11e selector to advance - to t ·he ne:.'rt nor:nal ·oosi t.ion . . . . . - . , 
aw~it1ng closure of · lAad. . B, as previously .des0ribed .. The operatfon .of 

, .:th~ 138-.A ·keJr steps . the sel~ctor brushes to the next normal position 
·· by way o,f the STEP b:cld.ging brush and 5 \) io., ·15 or 20 terminal, e.s the 

.. ,cs._se may _ be. If . the s~lector had. heen at ':no:rrn~l . posit ion 6, 11 or 16 
J'.·hen· the (BA} _relay ,.op~rate_d ., the· o:pera.tipn· WO'lad have been the same 
as .desc_rib~d f .or :posi~ion 1. · 

WIRING OF G·R(?tTP _::)ISTRIBUTOR BAl~C 

39~ The wiring_ ?f the tw:o group d.istrib:uto_~ arcs _ of the regular G 'di's
. t _ributing sei..,ctor b~nk, shown on the :regul?,r s_tart'ir.g ci r eu1 t, tmq: of 
. ·the 'emergency G dfstributor selecto·r ba:nk., -is: shown i:.1 detail i~· the cir
e1itt ~-~sociated with the series circuit' th:t·dU,f.'h the . emerg~ncy jack and 
t1}C contacts c-f .tho· (TR), ?,i10. {TR-1) relars ·for ·-th._e 15•. groups of .a panel . 
line finder frame. :i.,or · a cc:r-:ipJ.ete f rame cf 300 ·lines, the wiring of· the 

· terminals for both ·a:ccs·· of e ach G. dist"ributoz- sei'ector ·is shown in a· ta
ble on the drawi:1'.lgo As a· ·trip circu'i-t fs divided. ip.to· two· units 9 · .A and. 
13,' calls· ·orig:U1a:~1.ng in the first 10 lihes of .a gr.oup of 20 lines -are 

· connected through t:rlp unit • -A .ana. a · terminal an.1. · b:i~u.sh of .. -the . G ~re nor-
many · havi:ng· acce;1s to the line :fino.ers. in ·suo-grou-p- "A"~ . Cal1s origi
na.t'ing in. tne·- last · 10 . lines of· a grot1.p are connected._ through :trip ': unit· 

·B ·ancl a corresponding .. t e rminal ai1d .. brush o-f the other arc · normally .· 
· p.~:ving access to -'che line fj_nders in sub-group 1

'
13 °. T:i.~.is arrang ement 

-pe:rm:ts the distributing of' the 1! trip circuit A<J ~nd B ,.mj,ts to sub-
groups " A tt and "B", respectively, in the starting circu it, _so - as ·to 
give each group .an equal preference, thus preventing a.n:_r one group 
fi'•om· havihg a -perma·.rn:mt ·preference. qv·er the . _oth'3r gro"ip_s.. This is ac
complished .by the G -sele9tor being :.tdvanced _one step to the ·ne~{t .gr_oup 
after each call.. The_ s_ories circ~_it. ~h;rough t~e conta~ts _of t !1e (rrR), 
and (TR-1} relays per·mits the passing of a call through a number of . 
. idle groups with the ._same . speed as . thougll th& call origin8.,tea. on a line 
within the· group ·11avi•ng the .preferenc.e: at that , time • . Eh~nld two or 
more calls start · in two er more groups .at the . sape_ time9 the group .:1ear
est .. the .one having . the :pre'ferer~o·e ~t that t ia1·e ·1t.riU be com?leted first, 
because ·of the :series lqck'ing arra1!£~rnent of the ( TR) _or ( TR...;l) relay 
holding :U~e, r~elay .of. tn:j_s 'group _1oc}:e~ and releaf3i11g th~ other relays. 
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40.. The (TR) relay in any group locKs from ground t :1rough ·its 600 ohm I 
wi110.ing and make co;.1tcvCv 9 (jo..c'k 10, terminal and·b1,ush of ·the associated 
a.re _of thG G s81.ector, to bat~ery ih tJ1e starting c-ircui t through jack 
15, ~(lh9 ( ·J:H-1) relay l ou1rn thro:1gh Hs 600 o~m wir..ding and m.alte, con-
tact, ja,:k ·J2, correspo:;.1dl:~1g terininal a.nd brush of the associated G arc, 
to the st5.:r.~ing circuit through jack 16 . Ja~lrn 10 [1Y]d 12 of . each grm:i.p 
circu.i. t ~vire to the selector arc terminals and jacirn 9, and 11 loops 
to the hex~ group circuit, so that though the selector reay be giving 
prefere_nce _to one f;roup, tl-iis group being idle, · f'.,nd a · cail originates • 
_in some _other group., a cirn-uit .is (?.lo.se_d back through the interve~i"Jg 
jacks and brealc contacts of t~1e intervening rel8~rs of each g:-oup until 
the terminal wh1cl1 the distrfoutor brush is resting on is rauched. 
Assume a .call originates in ,g:r;oup 15, ar~a. is passing tilrough tr.ip unit 
A and the brushes of tl1e G diGtribu.tc-r selector _ar9 rosti:n.g on the first 
gro-:1p ter::ninq,l v7hich is te~"m i.rial 1. The locking cir::mit ·for the (TR) 
r3J.ay will be as foEows: ~'hrcugh t he 600 · 01iYJ1 wi.nd:i.ng and me.ke cont.act 
of tb.e (TR) relay ane. ,jac1c 10 of group 15, jaclc' 11; ·bro8.k · contacts of 
the (~R-·l) and (TR ) rela;y-s, a I1d jack 10 of g:,:·cup 14 (not shown}, tnrough 
all other gron:ps in the sa;·ge rr.anner to jack 10 of grouy 1; terminal 1, 
a'Yld ··brush of the selector, to jack. 15 of the sta.rtlng eircuit. It will 
be seen that if two calls start at the , same tirn8 i:1 t'r10 d.ifferent groups 
causing . the (TR) rela~ys in the two _groups . to operate together, the call 
originating in the gro·11p ·nearest the .one having the preference of the 
starting circuit will be · com!)leted first. For e1:a'.~11:ile, if a call ot$.rted 
in group 10, trip unit A, and a11ot~1er in grm.:i.p J,5 9 t:rip unit A, the . 
o:perati.on, of the ('i'R) rel8.y in ·the former group w6uld release the (T:!:i) 
relay in the latt.~ r cirouit, but · remain locked itsei'f. The magnet of 
the G selector is opn-ated by gTound on the armatu1--e of the ( S'I1-Aj o·r 
··( ~T-B} relay and the brushes advance one &tep on the release of' the . · 
select.or annature when the {ST-Al and ( ST-B }- relay relea.sr;;:~ after each 
call. 

LITu'E .FITu"DER D!STRIBUTOR 

41. The d.istributing selectors A, and B shoym in· det:a:il ·on "The Selector • 
-Start Wire Circuit" are used £or 'distributing calls uniformly ·to the line 
finder selectors in sub-groups __ .A, and B respectively • . 

42. When the number of line finder ~electors for a group does not exceed 
40 selectors for ea.ch 300 lines, the _startii1g circuit- shall be equipped 
with two . 200-R distributor selectors. Fj_gure l shows these selectors 
wired and ~quip-ped for 16 li,ne .finder se!.ectors for each sub~group. :.A 
When the operation of the { ST-A}. relay in the starting circuit cor.nects ... 
ground on the ,start (ST) lead 9 as .described in paragraph 9, the (LF) re- · 

. lay which operates depends upon the terminal on which the .A-1 bridging 
brush is resti;ng on terminal l in the regular start circuit of _sub:-group A. 
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In thi_s case if the first sele.ctor is not br:sy- the ·associated .{=L:F· ; :;.---e-
la'.'r O:)erates e..-:,-1d funJtiJns as ure7io1-.1slv desc.r::.be6.. If -t-he first . -.c..-:f 
·selec~t or is b~sy, tt.e associat-~d (Nill) r·~lay will be -opere,ted ano. · the. ci:c-
_cui~ _: through the (L~) relay wi.11 be 01)6!?-• . rn: this cas? the (.LF) .L~eJ,:ay 
· asso-ciated \Vi th the next idle · sel0c to"I'.' wi 11 o_perat,e:. A%uming -t l1is.- to 
be the tenth s_elector, a circuit is .then closed ·from ground at_ the · 
J ST-A) relay Cnot . shown) through the break contacts of the {GA.),. a.11,d 
(CJ rele.ys, the A-1 .bridgi:q.g brush and terminal_ 1 of ·the A--1 arc of' ·.the 
distr·:toutor ·selector, · the ST ·.lead, make . 00;1tact ~f the __ :f~rst; 0LB ). ·re-~-~- ---:-

. _. lay, :the ·series make _c.ontacts o~ .the . s:q.pc:eeding _op~rat-ed_ :_ {MB} relays, 
break contact of the tenth (MB} relay, _to batte:ry thrqugh the inne;r -: 
winc1.ing of the ( LF} rol ay ( uot sho~m·) ·which operates • . -Tn.e oporat~o~1 
of the ( GA) relay, as described in paragraph ·g, . oper at.es the STI>-A· . 
magnet fro_m ·ground on the annature o . .f the (ST-A} relay, through ter-· 
minal 1 ·and tlw A-3 bri:ish, to battery -t~1rough the ·winding_ of the mag-
net·, so that when ·the (GA) relay re.leases on the completion of a call, 
the STP-A magnet releos·es, in· turn stepping · tl1e selector brushes one 
step and gi'vJng the -next selecto:r the preference. When -t~~ ·bI">1sl'1es of __ .· 

· the distributor selector a.ivance from the termi:?1als of the last line 
finder. selector terminai" _16, · the selector is a<i\ra:nceq. oyer the s~a.r e 

·· terminals to the first" terminal f!'o:m ground 02-1.- the s_tr-:9.pped -spare ter
mi:"lals through the A-2 brush. · While the selector is adva:1ci:1g over 
the spa.re . terminals, a ct.1.l a.t this ~ime w:11 be routed to t11.e first 
selector through the .A-1 brush and strapped spa.re terminals· by ··Hie · · 
strap from terminal 22 to ter~inal ion the .A-1. a=~- The release of 
the { GA} relay opens . the K' lead., ·th:',l.s pr.ev·ent.ing-. t.1.1e sf~ler.t_or from 
selecting if the lead should pecome grounded. · 

. . . . 
43.. When the number . of 1 ine finder selec'tor~ for a grouJ? . exceeds 40. · 

.select9rs for eac~ 300 line$, the starting circ1.1i ~ _shall be equtpped 
,~_:ith two 200-P distributor selectors. Figure 2 · shows these sele(?tors 
wired and equipped for ·26 line , finder selector's for each sub-group • . 

. It will be noted that the ST leads _ from the first -15 line finder 
selectors of each ~ub-group are connected in thei_r :r~espectiv_e , order· to 
the fi:rst · 15 terminals of the A-1, . . _and :B~l arcs and th~ ST leads qf . 
the last 11 finder selectors of each sub-group arc connected in t11eir 
respe~tive order to the first 1~ . terminals of the A-4, an4 B-4 arcs. 
It will also be noted tl1at the brushes . of the first three arcs of each 
selector are in the opposite ·position from the b-rushes ot" the 12.st three . 
arc so that only three brushes of a selector rtill _ be making contact ._ 
with terminals at the same time, the other three brushes . being open at 
tha,t time. On a regnlar call .in sv.b-group A, t!le circuit . funations as 
d~scribed for Figure 1 until · the . first three brushes of tl1e A distri
butor selector advance from terminals 22. At this time the first three 
brushes are open . and the last three brushes are now resting on the . first 
terminal of t ·he A-4, ·A-_5, and A- 6 arcs. The next call in this sub-group 
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will then start 17 selector, if idle, hunting for the caL!.ing lineo 
Assu.~e the last th~ee brushes are resting on terDinal 11 of the ~sso
c:i.&t0cl. ·ates and tl1e 26. 11:10 find.er se1.E-ctor- is icJ.leo · The operat _ion of 

,. the ( 8'1:-A) re·l-?,Y i:i.1 the -starting 6iT.cui.t closes a circuit fr.on: g1··ound 
on .. it·s -arma.b.1.re~ 0resk conta.ct of the (GA), and {C} ·relays. A-4 
brtis~-:i.· o:p.d. · _term~~nal lf, over · the ST lead, through the brea=.~ contact of 
the (MB) rele-y of tho last O!' 25 Jine selecto!' in the sub-group, to the 
associa,te·i -~LF) relay~ . The operation of the {GA) relay opera,te\J t1.1e 
ST.P--A r;:iag-.aet thro:ugh the. A-6 brush and tenninal 11.. The release of the 
( ST--A} re1f:1~r releases the STP.-A magnet, advancing the b:r'!J.shes . to the 
next . or terminal 12~ Ground on spa:re terminals 12 to 22 through the 
A-5 brus!1 advances the brushes of the selector until . tl1e· first three 
b:rush_es are re·sting on the ~irst termin2.l. of the .A-1, A-2, and .A-3 arcs. 
While tbe selector is. advancing over the sp3re terminals, a. call at t}1is 
time will be ro-o.ted to the first selector through the .A-4 brush and 
strapped spare terminals by the strap to termi:ml 1 o'f the A-1 arc. 

• 
·• 

44. The number of line finder selectors for a sub-gro~p may thus be arranged 
by char1gtne tbe necessary strar,ping on the ·selector arcs. .Phe ope~e.tion 
for t:he eh:e:rgency selector for sub-group :,An, and t-:1e :re6ula.~ and emer
gency selectors for su.b-group "B" are similar. 

ANOTHER SELEGTC]1 RE'W.tWS TO NCJR.AA.L ,._VI-IILE' A CALL IS GOING THROUGH 

45. When ·the (Si:-A} rel,:;iy operates on a regular call, ground is connected 
to the line fin<:er circu::. t over lead 1~ so that when the O,'IB} relt\:t 
operates. j_t' is held ope1·at.;)d through its outer winding from battery on 
the armature of the (SL) relay. This locking circuit prevents the 
(MB) relay from releasing, should a selector return to normal while a 
call is ·goi:1g through, until the call is safely started. There is the ~ 
possibility that a ch:·cui t may have been closed fror:1 g::.1 ou:nd on the a..rm~
ture of the (ST-A) relay, through the make contacts of several {MB) re
lays, to an ( U') relay associated wi tl1. some other line finder, but the 
(GA) relay .in the starting circutt not having had time to operate and 
open the ST lead. Thus 1f an intermediate (MB ·) relay r6lea.sed, que to 
the associated line finder selector returning to normal, it ,vould find • 
ground on the f/I: lead and operate a second (LF) relay, thereby st~rt-
ing two line finder selectors for the same call. 

fESTING LINE FINDER SELECTORS 
lJ 

46. This circuit, which is shovm associated with th8 starting circuit, 
enables the testing of a~y particular line finder S3lector at a.~y time. 
The test line used with the test box circuit for ma:dng tl1.e test is_ the 
first or bottom line of the bottom b~..k in both the "A" and "B" sub
groups, the first line terminals in both sub~groups Deing connected to
gether. 

·• 
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47 •· . . . ,When· the J.84 plug C~ho~ on the line fiDdek~ cir'cU:it.r is insertGd in 
... ,the. TEST jack Cf the uii.e fimier. UJ.1d~r - test., fhe _ $T and . ST.-1 leads· are 

co'n.">12cted together. The :10.00 oh"Il ·w.inding of the .· (LF) rel,ay is . dis
-~onnected from the ·brea:k cc:,1ta9t oft ne (MB} . rel°ay, a~d connected to the 
.ma.1.{e contact of the (Cf ·re.la.Jr 1n'. the _starting ciricui t t h1~0-ag;h the stra-_J~:;sd 

t . ' 

' . 

rin~ . and slee,te of .. th~ -.T~ST ... pl_ug~ . When the :plug of the .:te.st :1;>ox cq_;rd is 
iriser.ted ln ei:the.r .·159 . tes.t jack, the (~.} relay . operates frorri . ground 011 

the·_ sleeve of .·the .~est box .co_rd. .The {A} relay'··1s. _quick ·in operating to 
precede the (TR) rela.y· .... tn· the trip circui't '011 a. simulta,neous c2.l1. The 
(.A} relay operated, opens the circuit through t he· 700 o'brtl ,vindings oi the 
.(TR) ~0.0:. { TR~l} re l~s i~ :the· trip c i~cuit and __ connects ground to the 
windi.ng of the (B') ·reldy~ \Vhich 9pe_r~t~s · • . Tlii's c_ircuit 'is tr·aced ~.rom 
ground on th_e ri.ght in;;~·er _ar1:1at\lr.~ . of _· tll-9 (A) relay, _winding .arid br_eak 
contGl,ct· of the (P} r ·01_ay;: bre~ contact_s of the ( ST.-.A) "anq. (ST:-B) r_-~la.ys, 
·to patt~ry on the a1·mature _ bf 't ' e_ 'STP-G. magnet when _the previous step of 
the G dist1~ibutor selector 'has been completed.· The (.B) :relay is slow in 
opera~ing _to prevent a. ·ca_li \Vhich has just reached :the . 1( ST-A) ·o_r ( ST-B) 
relay 'from being 'i11terrtipted a.nd the_:re being the po'ssibifity of two· 
selectors e,rriving on t)te 't~2rn•t : line • . The {BT r·i'.l.ay operates·., . (a) l _ocks to 
battery on ·its mai~e cdntact,: (b) ·oper?-t .es . t~1e (C} and .(ct) .- r.eley- from 

, ground on .its annati'.tre, · tl1'.rougfr_. th0 _'break _·contact of the ·( E) . re.lay, ( c) 
· cl_oses the rin·g side· of a lobp through the - test box·, whj.ch ope.r a tes · the 
(L) relay a'ssoci_at'eq with the te'st· l,ine·. ·. The · (cf relay ·dperated ·(a) 

.. transfers the circu_i t ·. for o_perat{ng 'the ( ST-:-A). "relay· in the starting cir
cuit from the G. distr::i.butor ·· select·or b·ank,--· (b )' op~ns .the ·no'rrrial _gr ·1ead, 
(c} . clo~es· the . ci.rou\t_' .th;r<;,llgh t _he ·.( ~F f ·r·e-lay_: ar~a.-· ir'~s~-jac~ to· the· ·make 
·contact of the ( ST-A]' relay, as hereinafte'r d_'esc'ribed~ ('d )' . opens the 
opera.ting circuit for the { ST-B) relay, whtch would .. otherwise oper:ate 
and lock 011 a call within the last 10 lines ·1il· the:· grou.p·.· The-·· (CI) re-· · 
lay oper.ated, .(a) close.s. a c .ircuit for _operat.i~g the (TR) re_ley in the . 

. '.trip c.ircui t ,from hatter.y on th_e· arrriature . of the .STP-G m~g:.tiet',,' ·Ci?) con~ 
nects the X 'ieaq. of .· SlJb-group . ."A" wi.tn 'the.!\ ,:(e~cl. _.of suo--group "B", thus 
-connecting _the K ciorrmuta,tpr ·segmenJs qf q.ll .th~ ,~ seleqtors. o~-both ·sub
groups , together, _( cJ.' con~~Js. the · 'y .l~~d 'of stto~,grpup . ,;~,i _wi_th:_ t4e Y lead 
·of suli-gro-q.p "B'~~- _sq_~he~ _. l,0:A) _ ~elay xvill,: ·b.~ ~op_e·r_a:t·e1d ,by ·a: se'le.cto~ ·in · 

; • • • • ' • ' • • J .• • ,' ,, • • • • l, • • , , .~ t , I ) ·• " 3, • • • , •• 

e1~her ~ub~gr~up, . ___ . . . • · . .. ... _ :•:• , , _, ~. 

48. The (L) relay of the test line operated, in turn' operit'es 'th'e lBA) 
. ~eley • . ~he (BA) r ,elay op_erat,ed, .ope .. rat~_s _ .th~_ (TR.). relay through its 
700 ohm vvin_ding . over . the sam~· circuit as· ._dQsc;ir'~bea in . paragraph 9 9 el::Cept 

, , this time · through . the m_ake contact of'. : t ·h~.-'(GI)· ·relay, ·· the (A) relay 
being ·operated. The (TR) reley oper~teci, .:funct.fons ·as previously des-

. c:ribed and locks in a circuit traced i1.--otti' gro~nd through its 600 oh.111 
winding and make contact~ make contact of the (C) relay, break contacts 
of the (CA) and (SB) relays, to battery through the winding of the (ST-A) 
relay, which operates. The (ST-A} relay operated, functions as described 
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49. 

... - ·--·-- .. -.. ··- ·-··· 

in paragraph 9 and in addition closes a circuit operati~g th~ (D) re
lay. The circuit for operating the (LF) relay 'of ·the line finder .cir
cu.i.t under test is traced from gro1md on_ the armature and -inner make . 
contact o.f the ( ST-A) relay, through _the break contact of the (GA) :re
laJi, make contact of the (C) rela.y, sleeve and ring of the TES:l.' ja.ck 
a.n.d plug in the lirie -finder circ-:~it , · to battery through the 1000 ohm · 
windi11g of. the {LF} relay. The: · {LF·) .. r~lay operated, starts the 
selector hunting for the .battery on the H terminal of the : test line, as 
in the case of a regular call. With the exceptions already stated, 
the line, trip, starting, line . finder and district circuits function 
as for a regular call. 

When the {ST~A) relay operates, .the . . circt:i.it ~or operating the (D) 
relay is traced from · ground on . the armature and o:i_ter make contact of 
the (ST-A) relay, break contact and winding o·f tho· (D) relay, to 
battery .on. the armature· of -the (BJ relay. ~he {D) relay operated~ locks 
to groun~ on the armature of the (A) relay. ·When . the (ST-A} relay. re
leases, the ( E) .:relay operates from grourui on the left ir..ner armature · · 
of .the (ST-A} relay, make contact of the (D) relay, to battery through 
the· break contact and winding of the (E) relay. The {E) relay operated, 
( a) locks to ground -on · the armature · o'r the (A) relay, {b) releases · 
the (C ). and (CI) relays, · th~xeby restoring the st-a.rting cir9uit to 
nonnal, ( c) closes the clrcu-it from battery on the · armature of the ST.P-G 
magnet, which was ope1ied by ·the. operation of the (A} relay and -later 
closed by the operation of . the ·· (CI) relay, through to th~ 700 or.an wind-· 
ings. of -the. (TR) and ( TR~l) relays. \"1'hen the plug of the test box . 
cord· is removed 'from the test jack, the (A) rela_y is released-, releas
ing the B. D and E releys ~· thereby re.storing- ti-ie -· test·· -c'ircui t to :ri_ormal. 

!rELL TALE · ... . LI~ -F'INDER .SELECTOR 

50. Should the selector travel to the tell ta.le position. whi.ie hunt-
ing, due to the multiple brus not being tr'ip:p-ed, the ( ~1 relay· remains 
operated·· ,hrough its outer vvin ing.· Ground . on . the · X carnm~ta,tor brush • 
and segmen is thereby connecteij to the · lead 0 To·Ta:le <!ircuit11

, giving .. 
a visual si al to the attenda;n As the N corrmutat segment is open 

the district --is J>revented from advancing from its normal 
seleetor in tbis c~s~ .. is .restored t6 no~~1 · manually 
t .·. 

51. Should the selector .u•avel to the _tell-tale position '?'hile hunting, 
. with _the_. ~ltiple b·rus·h t ;ripped, a circuit i_s c1osed from battery in the 
. -trip cir.cu.it through the ·500 ohm winding 9f ·the · (0 l relay in para.llel 

with the 500 ohm resistance; make . contact of the {BA) · r~layt terminal 
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of the H comb at tho top ·_ of the mu.l.tiple .brmlt, :E-1 1r.:u.ltiple brush 0f tho 
line :inc.er solector, outer contG.cts of cam Y9 ·.vind:i.ng of the (H) re
lay, to ground on the arm.at;ure of . the {DS) relay 9 O1Jerati?.1g the fO) 
and ( ) relays.. The {O) relay operated~ 0pens tb.e locl:in;- circuit of 
the {Kl rela~- and the (H 1 rGlay operated, · releases the { LF'} rela.:y-,. Y 0hich 
in . turn release.s the · (F}. relay a:ndUPmag::.1ot.- ThG (F) l"'Glay re.lea:sed, 
opens the circuit through -the tell-ta.le alttr~n and. connects ground tL.rougl' 
the X commutator brush and segment tq· battery tl1:rough the 1000 · obm wind-
.ing of t:i1e (DS) relay, which 01-)erz.tes, ill; tu:c1::. O:i?erating the DOW1? mag:1et, · 
r_estoring the selector tc normal~- TL.e receiver at th0 call~ng station 
being still removed. 'from the sv1i.tchhook, the (L} and {BA)· relays are 
still operated and the call again. goes through 2-s described under 
uoTIIGT.NATING CALL". 

TELL-T.ALB DISTRI'CT S'FLECTOR 

52. .... Shtmld the selector travel to · the tell-tale position d:uring br..:i.sh 
selection~ grou:nd on th~ X co:rrrnu~ator,- brush und sGgiy,.ent is coni1ectod 
throu6h . to cam B, to ba~te::.•8- through the R 1:nafY1at, adv:::i..nc ing th9 ST-Ji tch 
to position 8. Under this condi tio:n groUi"1e_ · is discon_noctcd from the 
'SC lead in the sender,' relea,_siL·g the ( CH) rele.y and the dist:::ict remains 
in posit io::-i 8 until it is rostored. · to norm~l r:1a:mc:-.11y. If the district 
goes to tell-tale during group selection ;ro--J.nd on the X cornmutat0r ad-· 
vanc~s the switch to position Ef. · In pos'itio:1 8, g::.~ound on the SC lead. 
holds the (CH) rela.y operated which, i11 turn operates the (L,) rela!r, ad-

· vancing the switch to ·po.si-~c ion 9~ . The (CH.} and (L)' relays .remain oper
ated and the dis:trict remains in :posi tio:p. 9 uitil it is restored • to nor,.. 
rnal manually. . . 

53. · · ·. If . all the trunks · in · the gro·.2p c.re bus~r, . tho .district selector, 
while trunk hunting in position 7, will t~avol to the top · of tho group a..nd 
rest on the~ ter_mjpp.J,,,s. As the sleeve term;i.nal at overflo,-:; is 
open, the (L ). relay rereases, in turn advar.._cir.g the sw:. tch to posi tioil 
8 . In position 8, the {L) reley re-.operates from ground on the _armeture 

. Of . the (CH) reley., advancing the sv.:ftch ·to J?OS:i tion 9~ In position . 9, a. 
circuit is closed from ground on the z ·commutator bnlsh and . se&~ent, 
through tho upper contacts of cam ·K, to battery through the R magnet, 
advancing the s•aitch to position 10. In posi Hon 10, a ·circuit· is closed 
from ground on. the ·z· commutator -br..:i.sh and segment, · through . the upper outer 
co·nta.ct of ca.111 K, lower inner contact· o £ cam L; to battery thro_ugh tne 
1200 ohrri winding of the { L) reiay, operat in€ tho · ( L} rel.:iy • . · The ( ~) re-

. lay operated, locks through its 1200 , oh-n v,inding · a.:-1d make contact·. of the 
same gr01.md, ·through the upper outer contact.· of cam L, · advancing the 
switch to position -14, from g:round · on ccm M. ·.As the -s-r:itch advG.nces 
from position 13, the (L) relay releases, and · in position 14 advances 
the s~.~ritch to position 15. The release _(? .f the (L) relay also releases 
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the (CI.} rel8:Y, disdonnBcting the ·sende:i:- ·from the district circ1~it·~ 
With the switc:1 i:1 posi-tio:1 l.09 ~: circ,_;_ft :.s :clcsed. frol,1 t:1e flMiscel
ls:;:1E:0-!.1._8 'J.:0ne Circuit!' over 1e:1d C, 2 M:.3'. condenser~ u:pper contact·~ of 
cam G9 Wi!3di~g- of the re-peating coiL1 2 MaF. cond.enser~ Uj?per.· outer ·&:;."ld 
·10V!E:·r in11er contacts . 0 f cam W,; u.pper ·c01.Ltact s . 0 f. c .a:n V 9 : loY1er OU ter and 
UJ.l})Eff . inr.:.er con-c2.cts of ·ca:i1 J, maka· co11t~.ct · of the .{D} ·refc.y , ·to ground. 
on cam .I. A tone is thorGfore · induced· in t}ie · other winciing of the ·.re
~peo.t bg coil~ thus cav.s i'ng the rrAll T:runl".:~ Bus;r'' . tone to be sent ·back to 
_tha .caJ li:ng su·oscrlber. When the receiver at th0 qalling statio'.i.1 is re
r,lq,c0d on· the swi tcb.hoolc:> the { nc} relay' ·· relea~es ~ ·01,·e:i.15.ng ~~e 106.king 
circuit through the ( D) relL-W, which releases a . From t.his point' on~: 
thG ~:"'ritch is advanced to position 1 as described .for a :regular · ga-~l. 

54. The function of the "0" commutator segment ia to maintain a,.n :.dle 
.cvndHiqn ·on .the muJ.tj_pls overflow termi.i.:.a.ls, _so that mo.re than' onE? 
_selector mey stop ozj ove,":f lo....-: at o~e tine; otherwise thO' f:.rst selec
tor reac~:1in6 overflow -r_-,-ruld malrn the sleevr:; .mul ti.ple ter.tni11a.l~ busy, 
thu.s . causin~ st1cce0cting s·electo:ts _to continue up·va.rd into the riext
gr0u:9 _o~ trunks .. · .The no" co~mtttator se6me'.llt is 011e::1 at overflovJ, ·but 
th~. S b~r is cont·i11u0us. Both tha- 110n and ,:·:3·• ·b:c1.:i.s:1es a.re pe:i:"'ffia..-i-i.ently 
str&,ppccl to.gethBr and .wi:;:•e.d to the rrr~lt iple si 2eve o~u·sh. · Wn.~n ·the · se
lector is at overflow, the "0" cor!lmuttt or briisb. is resting ·on ·an open 
( dac.d} ·segment and, as tho busy ground is· ·fed · thrdugh t:6.d norr c.ommiita
to:i:- .bar only, this a.rrangcmr:n·,_t ·ri'.iaintains a n'oii-~husy Co'!'ldit 'ion on the 

· sleeve termin~ls. When ::1ec0ssar~1 to· comhitlb two-' or· mo.re g:ro-.1ps ·o·t tru:nks, 
the multiple ~leevc over:low te~"mi:nals bet·,-,ee·1 t ~1e co:mo.ined. gronps .''ti.re 
n.ade penn@lently busy bjr being connected to ground. As the usu cornmutator 

• _,J'. . I 

bar _is closed -at overilow; the (L) rela~r · is i1old operated e.t ~111:3 ti.tne·; · 

• 
• 

a;µa. the selector thereforG hunts past the ~•ma<l.e : bt:.syn termfna.ls into the 
· next group~ • 

TERMINATilJG CALL 
• f J 

55. · · When a . finsl selector connects . to the tip, r:i.ng · and' sleeve .terminals 
of an idle · line .at. the ~inal mll.lti:ple,• battery t ·h.1~ough '. a, re~istance · in 
the final circuit is connected ove:r the sleeve lead s, to €;round· __ tl1rough 

. the both windi:,;1gs of the (CO) reiay on individual ,.lines f.il1~- the las~ 
line of ·a group of co:nsecutive lines __ : or throtlgh thel00 ;_qfyn v1iilding of .• 
the (CO) relay on cw. intermediate line of ' a ;group o_f cons'f.?cutive li'nes .. 
The (CO.} relay operated, disc·onnects the (L.} rclai :battery brid,go fi~om 
across the tip and, ring of tho line circuit. \V-nen- the ·f_:bial selec·tor 
returns to ~annal~ the circuit through tne vd.ndings :of ·· t~e . (co) '. r~lay is 
open~Q., relea~ing the relay and restoring the circ~:i;-t · to :non11al. 

ENG. - I .M. w. 
BS 
6-9-24. 

CHK'D. - J.I. APP'D• H. L. 1\/IOY1TES. 
E. R. C. 
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