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... ,. 
METHOD OF OPERA1�l:O+'J . 

Line Circuit, Trip Circuit, Start Circuit, T...ine Finder .. C ircuit, ·District Selec­
tor Circuit, and Time Alarm Circuit Ar:r.a.11ged f'or Two Party Message Register -

I1anel Machine Switching System. 

1 • OF C l'.RCU IT 

This circuit is. used. il1 aompleting calls . or igina ted by a. subscriber on 
two "pa.rt:y- message rate lines. in full mechanical offices. 

2 • · Y!Q..RKING UM I'J.13 

The line f inder circuit has a. maximum external loop resiatanoo of 750 
ohms anci a min-imum leak of 10,000 ohms. 

OPERATION 

3. · PRINC !PAL ImNCTIONS 

The principal functions of thia oircui� are:� 
• . 3.1 esta·blish talking ootJ.nection • .  

3�2 ·To· disconnect battery a.ud ground from the subsqribers line on an 
incoming ca 11 • 

. 3, 3 To ope·rate the proper message register on a charge call. 

3 .• 4 'I!his · o:f.rcui t is made up of the following divisions:-

3.41 A LmE CIRCUIT 

Which· consists ot a line relay ( L}, cut•off relay (CO) and 
·a rr.assag0 register, there being one line circuit for each sub­

scriber's line. �hen the receiver is removed from the switch­
hook at a subscriber's station on an originating call, battery 
is .oonneoted from the· line oircui t to the hunting lead ( H) of 
"the calling line. The ass oo fated TR IP and START circuits de-
scribed ·.y�low, cause a J ... INE FINDER :aircult to hunt for and con­
nect the cailing line to a 1-Ustrict s@ lecto r circuit. When the 
callin.g·linr: is found, batte·ry is disconnected from the lead H 

DEVELO~ 

.·iURPO.SE 

To · 
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and the TRIP and START circuits are released, �errnitting their. 
use on another origil}ati.ng call in· the group of lines with vvhich 
they are' ass6ci'ated • 

3.42 A '11RI:P CIRCUIT . 
----------.. .. _____....... 

One of· which is provided for ea.ch ·group or ban1{ of tvfenty 
li:ni::;s on a panel line finder frame. A frame of 300 lines Will 
ths:�efore have fifteen trip ci:".'cuHs associated wHh it i Ea.ch 
tr.ir, ��:i:rnnit is divided into tlH3 two units, trip ·un.:it A being 
es�:cr.dr-·,t.e/t w�th the f:irst ten liries of the ban1\: and· trip u:iit 
B b(:::in;:; c�.:iso;..;Iated with the 1e.st ten lines of the ban1.{. The 
T:�LV c i rn"J.i t rr:ec.1ian icaJ..1 y t.�ips tho t rD_nl� finder selector brush-

· 

· . e:. w1-:d.<.;;h 'n2.ve aGcess to tl:ie "line ·terminals in that bank wi tb. which 
tr.to t:":1.p·:ci:rcuit ·

is a.ssociateri'.). a.!1ct connects to a ST.ART circ:uit. 
Eo,(,�h :t,}{fl' ci:r:-cuJt is equj.pptHi vdth an emergency· plug anri jack, 
b:y moans of �Hh ich a <1Gfecthre TRIP circuit can be immedi.ately 
re:p J.B.eed by an emf.? rgeno y .circuit • 

· 

One of �.vhich . is prcrvided for each frame of 300 Bnes. . The 
circu:'it ccnsists of three riist1•ib-Qting selactors, one of which 
dist:r:ibu.tes the use of this circuit so as to ghe each banlt of' 
lines an equal opportuni.ty .to .use. it on an or�ginating call. The 
otlrnr t•No se.lectors distribute the calls uniformly to the asso.­
ciatecl UNE circutt, clwu�ing .an idle selector to hunt over 
the lino termirials for the call

.
ing l:lne,, At the satr.e time, the 

star1; circuit releases a trip relay. j.n .the associated TRIP �ircuit, 
thus permitting ariother call to 'originate in any. other bank. Each 
reguJ.a.r start ci:rcuit is provided with me!J,ns for testing the asso­
cla ted line finder ci.�cui t. anc. with .,an: emergency plug and ja�clt, 
whereby. a :regular cfrc·uit maY' be replaced by- an ·emergency circult, 

3.44 A liINE FINDER CIRCUIT 

Wbi\;h finds and. co:nnects the terminals of the calling line 
w:!.th the UIS11mc·r SELEcr110R circuj_t,.., .. th.B.:i�e- being' a diwtr:lct selec­
to1" circuit assoe.Jo.ted wtth. and rern:mr:mtJ.y connecte·d to each J.ine 
finder c:l.rcuit. 11.�1e line fl°:ncter circi:i.iti .. conais·�s .of a. r)(n:e:r driven 
seJ.ecto r having fifteen sets r,f. bri.i.shef; Vlired in mul tip1e, each 
set of brushes having accoJs fo the . lines in ·one of'· tho ba.n1{$ of 
,tvv-Emt;y. · At the same t:Ll'r::e that the Lino Fi:ncter selector stari;s ·up­
w:.1·d. 'hun'ting ±�or the calling li:ne, the afrnociated clistri(;t ci rcu1. t 
func·tions and selects an id.le send.er. This circuit also includes 
a TEST and a make busy {MB) jacl{, · · 

·,.· 

FINDER 
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3.45 A DISTRICT SELECTOR CIRCUIT 

·Which 1.s · the other end of ·the line find.er selector con­
sists . of a rotary magnet and sequence switch • and a rnagne t 
driven sen.der sele·ctor switch which select& and connects 
the district selector .circuit to an idle send.er ci·rcuit. 
The district selecto�.;s.

elects and connects to an outgotns 
trunlc under control· of the sender with 'fihich it is connected. 

·It also �u:PpiieEf talking battery to the calling station and 
connects battery for the operation of the message register 
ill the line circuit on a call . for wh 5.ch 'a charge is made. and 
connects a busy tone.to the calling statton when·required. 

· 3.46 _ A LINE FINDER TI:ME ALA&·: CIRCUIT 

Which gives vi-su�l and audib1e. signals when a subscriber•s 
line ·is not connected to a. line finder ci:rcult -... vithin 8. speci­
fied time after a call has been originated. 

�'•5-. PANEL LINE FINDER FRAME 

3-.51 A panel line finder frame consists of fifteen banks ... 
·(otherwise· known ·as panels) of ·line terminals, each bank: con­
s.is ting ot twenty sets of multiple line terminals, the total 
capa.cfty being 300 lines. '!he m.ul tiple terminals appear on 
bOth sides of the frame and each set consists of four termi­
nals namely, tip ( T), ring OU. sleeTO ( 3), and hunting ( F). 
Each frame and bank has a capacity of sixty line selectors, 
thirty on the front and thirty on the rear ot the frai'!1e. 
This number of line ·selectors for a frame of 300 lines may be 
reduced to 40 or 28. Th is arrangement of selectors tor each 
300 lines may be accomplished by splitting the line multiple 
;bariks of a frame in the following manner. 

3.52 �here sixty line selectors are required for each 300 lines, 
the· banks are split vertically· in the center and the t·e.rmina.ls 
in one section are cross connected to the terminals in the 
other seotion, so that the first or bottor:i terminal in a bank 
in one section will be connected to the last or top ter.nina.l 
in 'cha �o·;rresponding bank in the other s ec ti on • 

,··." 

. : ~; 
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3.53 v�q1ere forty line selecto.r a.re· re�q�1red. for each 300 lines, 
the fr-a.n:e is split vertically. into three sections, and the 
·t,errr.ina.ls in .two . .. of t:ht::. sections are cross ··connected as just 

·· �escribe0. :for .a. ti:v9 sectio� split. ·The ·other .section being 
:cross co:�'inecte·a.· in· .a ·S i::'ll la,r :.:iamwr. to the · th. J rd section of a 

·oo.nk.01� m:1oti1�<r.:f;rarie:.?-.·:.:In tr,-ifr vJa:y, 900 1L1es 
· · teri'2�lto. t0 on e.·ac!1 _two, fra:ne2 .. . t11e� ··terr.riir..a.1· in eai..i}1 sect io11 

. be_�:rig. a:\(�es_sfb}e .. ·.,�a. twenty line �Vislectors, ·tei.1 on ea.ch side of 

3.54 

3,55 

3.56 

e10 :: :i:-a(:�e _. .'. �:; 
. 

. >,• - • . -. --
. . . 'i Vvl!.e1�e tY!er.ity .. _e.1.g1:.t:. line ·fw1e.c.to�rs::t:1.'J�·e· :required for ear;h 300 

linss, the bor-J::ri -�i.re. snlH i·nfo · fou:i· .. sectitnia - the first ancl 
3econcl being- Cross COYl;�ected. tC;'.jfltJ-:i.er·, a�d the ,third and fonrth 
see:!;�c:n� beL1g CY-OS":i c:;rrq.::;:.cted tc'get:t;�r;�. the terminals of e:::i.ch 
sect .1-on baing a.cces;3 ible to i4 11ne se1eotors, 7 on each side 
of tl'...e frai::e •:: 

E'lnh gro�r.) :Of' :Se lee tors fo1•. 300 ·lines is div-lded into two 
sub-e;:rc-ups (cl.- a:ad B) 0. The S8lectors of the A sub-eroup ha�e 
a.0ct-:;ss to the te:;;rninalr{ in 0!:1e .. o.f .. �O.Q ... )1r:.,:i_s.�a�.d the· ... 
sel:::.ct.''>1"f" of �:·l·i-� B' .. "o·u·1·1 ·n·.i;,,a tc· the of' Q \.,. _ J  VA V r - f .... JC ._'J.(. .,) •J ..,...L., . .J.J.,.,,. .,1 . ..-

, 
-• 

th; t.!!:1.!!1e JOO lines __ in t.hu .otl.i.er s�Gticn�.- o'f. the f :n--}rr;e to '\7hi'C·h 
th0 tenr: i:no.ls in. the .�f-ii�8 s er.! ti on r:e cr-os s ·conilecf'ti.e'u� By 
th:is method a· ¢al+ cirig1natjng ,in.9. g:r>o.up..of twenty.J'ihos, 
ca:· es a �e 11=1c � 'l"' ·· i·-"' ·, ·i p-· 

the Sl:ib ... g:"oup aero:h.q :inc upon ·.;;,.b.e;tilsr ·. t!,r-�: ca11�tn�s- 1 trill ·:::-ls in 
the fh·st or i�1st · i�2::1. lines (·.f' �,1w P-'7.\:<ur:H · Sh�rJ.Jd. two. ca.lls 

.•. t•i· :. ·:-t ,_: ,.,., ..:, . ··•• ·;.... <'.' 'j i · .. 
-

._.�
·:· 

·1 - " �,. hP ··�� Ll ·:.lb >::10�.v _ &f(, 1.1.P . • ::. .• J ... y;, C.1k· �- _. 

�:-,.. -� . . .... . . :�·· ,J ·�l .... t "' .., 
-s01ecto::.�i w:i_J.J. ;:: tq.j�1;, Ql.10 +.:r1 e2c11 . . si.:.)-g:.�c;-•ip of so.1.e0tor�. 
ShoP.ld a 11 l} ne j�::a.o :."S _

· in. 4,- s�J_}:l- !JJ) oc bus,y' che·. 'Call 
ox•:iginf'�tl"TI.g_ wi t!.(i4 · .. t:irn ··corre

.
spondlng.- te:n.:)i:o.es wtll start a 

So .... in ot·1·'·. '.':>·:r.··· v V j -• . . .,,.,•v_ . :....- •• . 
. 

,. 

• 

When both- .s.ub,..group_a. of., seJ.eoto:rs ·:r.or �":'300 lines a.re on the 
same i:'!':)JTJ6.s .two .:_fidP.: Fl.3.gnet:�J u.:r.e v..s·ecl,: •!.LB ·Cii t11e from; and 
t�·1e '.)i:P.,pr• on t�·1& .-o.v- · wh,·.,� of' ... .... . . ·-- .- .._ • •

• • • .L 

�· ; _.,. • �· ... • ·"'" • 'J· ._. J. " ��... .,; ...... ..,.; • � t""..,1 ... ·'· w. . se!.f-�·�t0:r·s for OGO l.j.nef? ;;::.re on a �t'fn:··er;..t �':.1'a:ines·,. fonr 
mae�1dtS are US�fl, .two. 011:: th$ i'ront; and .tWO · Ch the re,ar Of each 
fra!Tle. 

origjnate 
fi !.'St a:ncl +-he . 0 ·~;1.~:r . in d1e 

t11e 

.p ' ,. 

.· r oa :r 

... .,, -· !... .. '·~ 

seotto:1 

. ·--~J li 1~ (, ::::;. :V.tJ_t; l-

lc.8- t. ·~9:p. -i :l.-:p~i fJ •1f ·· tbe 
1 ri e;, . .1i..1 the 

.C"'['(l 't "•' '· . ~-V''Q 

t;,h h ·s, ·• b-c"°Y'C UT)S 

1•'HI? 
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ORIGINATING CALL - 2 PARTY ]/JESSAGE RATE 
14. · iflie operation of this circuit in connection with a call originat-

ing in the fjrst ten l ines of a group, is as follows: When the 2•eceiver 
at the calling station is removed from the switchhook, the {I.} rela;y in 
the line circuH operate� in a circuit from battery through the 200 ohm 
resistance, winding of. the·(L). relay, contact of the (CO) relay, out over 
the rip.gs ide of the lin9,. 'oacl-c over the tip s icle, to grouml. on the arma­
ture of the (CO) relay. · The oper?-tion of the ( L} relay connects battery 

'thi�o-µgh th.e· 18-AC' resistance in the TRI? circuit, a"1d the 500 ohm winding 
of the:. (.Q) relay iri :parallel, ·through i ta rnake contact to the hu.."1.ting 
formil1a.1 ,CH) of"the ·c,a 1ling lirie· in the line finder multiple bank, and 

'.·als.o_ cloB;e.s· a cjrc"l.(tt in Which the (BA) relay ope rates. The operation 
o·:e the (.BA)· rola·y 9�oses a circuit from ground on its arr.atu:r.e through 
the t>rea.k. contact of the (K} rela�1, 700 ohm winding of tl10 (TR) relay. 
""break ·,contact of t!-:ie (A), (STA), 2nd· (STB) relays to battery through the 
con tact of the STP-G !T'.agne t. ope rn ting the (TR) re la. y. The {TR) re lay 
locks and the (STA) ope rates in a c irc�L1:i t from ,ground thr rugh its 600 ohm 
winding and mal{e contact, c ontact of the (SB) relay, terminal 1 and brush 
of the G g:rou:p distri'butor selector, contact of the {Cl, (CA) and (SB} re""' 
lays,. to_. batte'.:."y througl;l tJ1e 18-BH resistance and the winding of the (8'f'td 
relay in. parallel. The .op�ration of the (TR) relay-also closes a clr;mit 

··operating the TRIP magnets and opens the series locl\:ing circuit through 
·the (TR) . relays in the. other bank groups. · 

15. The operation ot each TRIP magnet plaoes its TRIP rod i11 position to 
trip the corresponding hank brushes of any selector on tho same sid.e of 

·the frame as the seleator is raovec1 upward. The o:pe:ratfon of ·the ( 3TA} 
relay (A} closes a circuj_t fror.1 ground on its left armature to battery 
through t1rn wind.ing of the STP-G r:;agnet which C!Jora.tes, { b) short c1rcuit3 
the 500 ohm winding of the {CA) relay� preve�ting its or·eration, fc) clos­
es a circuit in which the (K} relay operate.s from battery through the wind• 
ing of the { K) relay, make contact of the {TR) re la.y, to ground through 
the contact of' the (STA) relay, and (d) closes a o:lroui.t operat:lng the (T�') · 
relay in the lin.e finder circuit·, frcm g-r·ound t'.�irongh conta•;t of the (CM) 
and (C) rels.y, (A ... J.) bridging brush e.nd te:::·1!lir.ia.l of ti:e A se�ector.9 over 
lead. ST, contact of the {MP.) relay in foe l.i:ue fino.a.T ci-rcuit, CO!l\;8;iJt 
of the TEST jack to battery ·through fae. l ,0.00 ohm· winding of the { I.J:,) re­
la.y. The (K} relay locks in a circuit thro.ugh its winding, contact of 
the (0) relay. contact of the (K) relay, to ground through the contact of 
the (BA) relay. 'Ihe operation of the (K) relay opens the circuit through 

OPERATIOM 

"LINES 
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. ; .. . .  _ . 

the 700 ohm winding of the (TR) relay, thus preventing· another line· finder 
selector from being started by this call, and closes a· clrcuit from ( 
ground on its make contact. through tho 1500 .Qhm. wi_nd_ing of the {-0). -r·e.:.. 
lay. but tt.e ( O) -relay doe.s tiot ·o-pe·rat·e· unt n· 

�the· fine finder se lee tor 
makes contact v:ith the termfoa.ls of the. caHing1ine.: .· 

·The· (:LF) 'refay- o_pe!at�d, (a) · 1ocks · through its.rnal<:e. contact and 650 
·Ohm non-i:nqu�yl.,.J"e V2:incling .to ground. Ori the· contact. Of tho (-Bl . relay 9 

{b)' clcse·s- a '.'_Ci:'.."cu,it ope1�ating the "(G:A} re1ay. The (GA} relay operated 
· 1oclm to_ ·g:rifa!J.� on.foe _cy;rke contact df the (S.TAl. rela�t and opens the 

.. · · .oper;ating .. circri.it ot -the.·(.LF} .. . rela;y·, (cl closes a.· circuit from ground 
the N commutator b.rush .- Sl;'grrien t-;- operatip.g th·e line finder up magnet, 
(d.} clos-es. a c·ircu5t'. fron ground ·through the N brush and 
segment," break. con ta.ct _of :the {E)· .. r-elay to 'battery through the prLmry 

· · v;.inc.ing of t1-�-� ... LPI}
-
.rela:y9: opo·mting:the {CI) rela�y, ani .(e) closes a 

circuit. qpera:ti:ng-.the ST�)·A magnet��- The· STP-A tra.gnet re�ains operated 
tintil. the· { S11A) re�ay rf3leases. 

. 
· · · 

17. · The operation of 'the. µ?-_magnet as descrfbeif in the precefling para-
.. g·raph, cuu_ses the lin� ·seleotor to move upward.� hunting for the. ter-
. minals of the "call fog_ line.. Slig}ltly after tj1e. selector moves Off . 

noriral,: a: c:ircuit.· i�s: closed from ground th.rough M commutator brush 
and segment, operati:ng the {E) relay.

· 
·The· operation -Of t�e {E) · relay, 

· ( a ) Closes a · cfrcu1.t f.ron ground through its)uak6 COn�aC?.t, CC?nta.c-t Of 
the MB jack, to battery through ··the inner v;ind.ing of the {1!IB) rele .. y, 
opera.ting the (MB) relay,. ( b) closes a circuit fro� ground through can 
I. make contact of ; the {E) relay, t.o· ba.tt·ery :.through the w�nding 
Of (D}-.rele.y� _opera.ting -the. {D} rela;i·;· (c) ·opens the ci�cu_it. through 
the inner W:l:hd�:ng of.· the ( C.I) relay. thns �:permitting .the ( c; I} r,elay to 
-release uri-less the TEST brush Of' the sender selector is "ma.ktng· contact 
with the TEST terminal Of a. busy son··ler, in which oa13e the (CI) relay 

· · · locks in a circuit .from. battery· throttg:.� i.ts · seconda�J winding• ·contacts 
of cam ·s , rr1a1[..a contact of the . ( c I} relay�.·· to�,. ground. .. on �!le t�� t te.;rrninal 
of the. busy send.er. If the (CI) ·t.·cd.ay·nol<ls,. the operaqon.;of .-the · (E} 
relay _also closes ·a. circuit :from -battery 'tprough· the inner wind mg. of 
the line .find.er (F) �elay ·in par-a1 lel ·with the winding and. brealt -con­
tact of the SS magnet, through the make contacts of_ the (QI) and (E) re­
lays, to ground through cai:i H, -a11d opera.ting the {li'). relay and· the 33 
magnet.. · · · · 

16. · - ~-. 

a.nrl 
com .. rmi ta tor 

FINDING THE LINE AND SELECTING .A· SENDER 

the 

inner_ -
·the· 

.J 
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18 • . Tlie ope-rat ion of the ( F )  ro fay qpens tJie t its- ··aria r inf:t lead.s in the l irie 
:f inder to . p;re:vent the ope ra tion of the d. i s t ri c·t ( L ) re lay if  the .· 
l in.e se lector connec t s  t o  the t erminals of the cal l irtg l i ne before the se:i1d­
£J r  s elec to r  finrld _ a :n idle ; se:nde

·
r � The ope ra t i on of the SS magne t ,  opens the 

c ircui t  through i t$ win1ing _�1d � real< c ontac t � cau s ing. it s re leas e . The re-
· lease of . fae $S ma..�ne t a.dvanc::;s . the s e:a�.e r s e le c t or b rush e s  . one s t ep to the 
termina ls o :: · the next sende r .  If th j s  s e:n:f.te r i s  i0. 1 e 9 the ( C I )  re lay re­
leas es ; if no t 9  the ( C I }  re lay ho 11s aw: _the SS i:1a§,'11e t  aga i n  ope rates and 
r!:;1eas e s , a·'.:lyanc 1.r1g . the sencie r selec t o r  brush e s  ai."'10-Che 1· s tep .  The SS mag­
ne t ccn;.ti.nue s t o  opG:rate :and re l:eas e unt i l  t!le s en1e r s e le c tor b rust es make 
corttac c wi th the ·te rrriinals o f  a.� M J. e  s enrler s e le .c to r . The ( C I )  re lay then 
re 1 e�s e s , c on11,� c � ing _grouml . -in·  pos i t i o!l to 1 1/4 o:f the iis t r i c  t swi tch 
tl:rough cam H ,  nial{e c ontac t of tl:.e ( E )  relay � and b reak qon t;ac t of the ( C I )  
re lay, t o  the. ·TJtJ•r terminal:· . of the s·enrler wh ic h  has been s e lecte d , t o  make 
i t  t e s t bus y  to n."1 1 b:nt lng aen'le r s e l e c t ors.. The re lease of the ( C I ) re­
lay a l so opens the cL . ..  cu it . thror4gh the inne r wind.ing of the ( F )  re lay . 

19 . T'ne ( MB )  re lay 011e r�t?d , ( a )  · 1oi:�ks · in a circu i t  f ror.:i ground on the , .. 
armature �nd outer ' ma.kO non.tac t of the { ST-A ) re l ay ,  learl X, l:iake contact 
and out e r  ·wind ing of -- the . { Ml3 }  re lay , to battery through the b reak c ontac t 
of t�e { SL)  re lay , . so th3.t the { lilB )  relaj wi:i l not re le as e sh ould. the se. 
lec to r  r e tur� to  normal wh i le anothe r cal l  i s  go ing . throngh , l b } c los es a 
oi ro-c. it from g:r·ou:od on 'the ]l/IB jack , make c ontaats of the { LF )  and fMB ) ?'e-

· 1ays , to be,tt e ry through the out e r  o.;ind ing of the . ( F }  re lay , wh i ch o:perajtes 
if the _re lay v:a.s not p1'evious ly  operated. ,  "thti_s l{eep ing the t ip anct r ing · 
leads to the 0.. is t riot  c i rcui t  open unt il ti"1e �a.l ling line· is fou..�a. b y  the 
s e le c t or· ,  ( c }  · conne c ts grou."tJ.d on i t s  arma ture to the se rle s c ircui t th rough 
the (MB) re lay oi' th e o ther selec t o rs , in the same gr.oup , thus :perrri i t t  :L-rig 

· . the ope ra t i on �  o ver lead CH,  of the { CA) · or { C B }  x-e lays in the s tar-t ing 
c i rcu it �hen all lipe f inder se leotors in the group are off nor�a1 , { d )  
opens the circuit  o·.�e r le ad Y. to prevent the \GA )  re lay from reope ra ting ,  

· ( e ) trans fers the . ST leari to the next l ine find. er wh ic�"l i f  busy t;ra."1fif'ers 
the call over the ST lead in the sarno manne r  unt i l  an idle l ine f incler 
is found . · 

. . During the selec tion of en idle sewler � as l in e f i nde r se le c tor is 
mov ing upwa rc'.t., -the l ine aa.y be. found. b e f ore 'tho sencle ;t• is s e J.e c t0d _ 0 1., 

v ine · vers a .  As soon as th e l ine . finrle r s e l8 c to r  has 1:J0'\'/8cl up b0�7c::;.1d the 
tripp ing zone • g:r·ound i s  . c o:nne c tr-;d. to the :K connutator b rush and • 

ov e r  lea.cl. K; thro agh tbe b re ak c ontac t of the ( SA )  rclo�y , the re by s:io rt.:. 
o ircui t ing the t:i·oo · ob.n winc.ling of the  ( TR)  re la.y , caus ing it to ::-e 1•J>3.se .  
The ( ST·A } relr:ty holds in a. c i rcuit

'
to t;he K c o11rna.ta t o r  groun1 , u.nt :i l 

· the K commutator b r.ush rriovea off the c ommutator s egment , jus t  before the 
l ine s e lect o r  bru.rJhes rea.ob the f irs t s et of l ine t o r1�1hlals . The rel ease 
·of tho ( TR ) re lay c los es the s e ries locking c i rcu it through the winding of 

circuit, 

20. 

(. 
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21 . -

the ( 'I'R) ""'ela · • · · tsd-. · i ys in the o the r groups and re leases the tv:o · 

TRIP magW3 ts .  · '.the re le as e  of t}}e ( STA } relay { a } re �e.as es  the ( GA) 
re 1 ::i.y • { b } o··)en � t" , � d • · · · · ; · • nd · g Jf th e 

\ 
.1: .:::. .Lle no L :ing c i rcu i t  through the out e r  y.;1 · .in .. 1 . 

1.1 B r · -t..h ( } 1 · • · t { ) " e re av n0w h a l i ir, 3  i n  its ope rat ing. C:'.1. rcu 1 . , 
,..e c as n '"'  +-1-

.i . , . . G - . ..L: '. : :)  ..,,_._.te. �\I.ti" -(} magne t ,  t.11e re b�� adva-cc5 . . r..a \iho- ��-c:·.gne s 0'£· th·e group 
d1s 1.1r1 0ut or S 9 le c t o ·r 'b-o -t:�e termina ls o f  the t i:p c i rcu it :i.n the next group , ( d )  re leas es  th e  ST.P-� '1 m::i..gne t  'tr�,Heby advai1C. in-g the brus11es of 
the A sub-group dis t ributor s e le c t 0 r  to fhe t e rmina l s o_f · ihe next l ine 
finder c t rc..u i t ,  a."1.d ( e }  rerno·;;re s the S:hor-C; ci rcu it . f rom the 500 ohm wind­
in,g o f  the t f �A ) re la.y wh ich ope rat es if al l �he firide·rs in the group 
are busy as de s c :i." 1 be d. in -paragraph 80 "A ll Se le ctors in one group Bus y" .  

The c i rcu it i s  a.-r·ranged to f ree :t..l:i.� s tart and - t rip 9 i rouH in ca.ae 
a K J.oa,d. be � ojne s open or a K br:ish and. ; e egment fai l to funct ion . - - �e { KF )  
and . ( KA )  re la�,.,-s c..nrl the 14 9-J interrupter are. th i s  purpqse 
and are so wired thnt when e i the r the ( s ·r.A) or ( S 1rB )  re lay remains ope rat­
ed, due t o  the fe:1:l lure of the K 1eaa. sh or t; c i rcui t . awl releas e  the . 
( TR} or { '.CR- l } : re lay in the the { I{F )  r� lay . ppe ra tel:l1 . as_ .soon. 
as t}1,e in��e rru�9t e r  conta1J.t s I ,  I I I  and · v c lose .  . a].he, tl\FJ +e·la.� operated, . 
locks to g :(.'onncl on the contac t of t'he ( STA ) . or _'("$'.JJ�.) 're lay � . If tn� ( KF ( 
rel a.1 remains . l o-tilted for ?- pe r.i orl o f  2 '  seconds int�e.�r'tl:Pter . c.on.tap t-s I I  
and )· IV c 19se , ana. · ·conne_c ts  · ground t o  t}1e $.OO . ohm windin g  of eJthe:r the 
( TR ) o r  o:n.r.:1 ) re Jay 1n the trip c J.r.:�u it , 'cl.en8ucl�.ng: pn.' VJhG;th6:r the . -;ca.ll  :ls 

thro :lgh the A 01• B sub group � th�s . re"i�a�:i:ng tb:e ( TRJ '-�nd tTB.-.:1 ) 
re lay . When the inte rrupt er contac ts U : o r  ·. rv· _open� tJJ.e. : °( STA.) t:>r · STB ) · 
re.lay reles.s ea 'in turn i·eloash1g 'the . t_zy)  :;reJ:�w ' re s t o ri !-1�; the s :t�rt . c i r� 
cui t to normal . · ·  

. · 1• 

The. inte rrup·�er c out act s VI o lo se at the same tine as . ·contacts II 
and IV and wi th the ( KF )  relay ope ra tec1 , a ·citc,1i t is o,Io s�d ope :rat�ng t�e, 
('Kid relay • The ( K.4. }  rola�� ope ro.ted , Ja l locl-ts uude :r. �oritN,l o.f a ffily in : the : t·roub le desk f ( o.) l ights a la.mp in the t rouble 10sl;t whfoh is iniiv i- . 

dual to t;'h.e J ine f�nd.er f rame and ( er· ope rate& the a larm • . 
\vnen tho ke y _ .. 

at the tr-o·;_:i.ble . ctesk i. s o:pe re. ted, . the ( KA )  re lay re leas ds ,  extingui�p ing the 
larrrp anci si lencin g' the alann . -j 

. , .  

When the s e l ecto r. bru�hes make contact with the t erminals of the 
cal l ing 1inE: 9 a ci rcu it · is· c lo s e ri  from battery in the trip c ircu i t � · through 
the 500 olli'Yl winrlii:ig of the ( o )  re lay _and. the . 500 ohms res is tan.ae conne c t� .  
ed :in :parailel make contact of the ( T.i} rel ay ;  ov er lead 11, the ·contacts o f  
the line ·f inder cam W ,  Ylind.ing o f  the ( H )  re iay , to groun1 on the,  break 
contaat:. of the ( DS )  re lay , ope ra t ing the ( H ) re lay in the l in$ f inder c i r• 

cui t - and the ( O') relay in the t rip c lrcui t .  The ope rat i on Of .the . .  ( H ) re- ; 
lay connects the 18-·l' re s is tance in para l le l  wi th i t s  w i n1. ing for the pur;.. 
pos e of spee ding the ope rat i on of the ( O )  re lay by inc reas ing the current · 

r ) . 

, .. 

't)rev:i ous · 

MB 

to 
trip C ircul t:, . 

-~ . 

... ~ 

assoc.i.a 

l i ne 

. . 

provided for · · 
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through its 500 o})PJ ,lf:;inrling � The { O }  re lay mus t ope rate bef ·)re the H 
brt.:t�h o realt$ . .. _contact vii th- . the !H:;ter11.:in4 1 . - in eail�_ - the s e le c to.r. prushe s 
a.r.� cai-ried .pa,s t tne cail ing l ine .t·nmtnals • .. .  The . ope ra tloµ of; the ( O J 

· r.elay open·s : the ( l{ ) ·· ·re lay .'hold ing ci rcu i t ,  cau$ ing i ts re lf!ase . 1!1.e 
; ope ra t i on Qf the ( K)- relay opens· the c i rcu it· · in �;h1 cJ:i. that the t r,_f )  
relay ha.s been ho ld ing ·:but. th e  { LF) re lay d oe a :  not ·:re-I'easer 1mme riia.t.e l y  
s ince grounrl i s  conne c.t ed to · the C c ommutato.r . b rush an't s egment . - The 
(-LB' } - . re lay is thus : he1d � operateii ;  unt i l  the brtishes are centered on 

· · the .. o�- - the call ing l ine . · When the.� c i rcu it through ·th.e C' . 
. coranutat�n� . �eg�nt . is opened. , the · ( I.E' ) .. re-lay..: re lease s  and · ( a }  . opens .the 
- c ircu i t  .- through the � UP � rr..ia.bsne t ,  s topp ing the ; u!Jwar(i -mov ement · of  ·the se­
lect or , { b ) c loses a c ircui t ope rat ing the re lay . from groun� .on: 
the �JIB jack, break c ontac t o f  the LF re lay, malre contaat of th e  {E )  re­
lay , winrting of: the {.-SI;, )  relay , inne r contact·s-- .o.f c� T ,  maJ.te. c.ontact . , . ; 
ot the D .. relay;  .to: · J>e.·t·tery through the ·b!•eak_ .conta:c t of' · tho (DS ) re lay 
and { c l  op.ens. the: .c·trcu i.t · through the outeT· winii ng of the- ( F j  re.lay. 
When both th� { J ... F )  ancL '{ C I ) · re lays ha.ve- re loas-.e 1 after the · l ine ho.s . been 
foun1 an!\ the senler · se leote.d , tho ( F.) · relay :re loa.s·es , co1111ecting the . 
·call ing 1 ina ' t o th e· 1i st.ric t c i rcuit .' 

. .. . � 

. The a1.justment of tho C commutat o r  ,P.nish wi-th'. relation t o  the · 

tripped H mul tip lo brush, is  s uch that i t  doe s  no t broak aontac t w f  th 
·t.ho C commutator s egment , unt.�l: .s l,i ghtl y  aftpr· the: : ho ld i-ng . c i.rcui t thro�h 
bo t.h windings of · the { LF L :.re.la:y.-.;is. :·OIJ(mo.d b-y . t]+e __ , o.pe ra.:t ion o.f .� :t�e .( H} 

.: - relay when the R bruah , jnake.s; �q_o.ntp.ct. ·wi-th, 1¥1-c · j1 ter,mi_na.l to Wh ic,h bat tery 
· is c.onne c tea . • _ The:� UP .�gne t ,  .th�e;p;:.(o:re. ;·  _rpma111s operated. c;nd the · selec­

to r -c ont inue s to .tr.av.e·l-;· :upyza..rd untj. l ·-tl;J;e •,b:��h<l$ ·are carried slight ly . 
above tho oon tor of the l ine terminals , allowing the locking pawl to 

· - enter the · notch �on the .. r,ac1<: i.at-t.ia�hod 1;o; tlre. b.rtish support . r.od . · lit th ifl 
Mf11e the ho ld ing oJ rcuit .thro� ·both .windtng� � .of  the { LF J  re la y i�  

· · opened at t.tio .c  commutator ,.1 .t-e le:as �ng . t:Qe· rQ-lO. �f : The t LF )  re lay . re"!' 
leasen , re leases thsr Ult ma.gue-t . The· selec tor ·then -1ropa· into place ; 
thus centerilJg . tho brushes: on: ·t'.f1o ·Mn�: : t-errrti:na.l s  • .

.
. 

·. 

.
' 

.. .... 
']he re lease. of tl1e . (:F ) re l ay ·c��_ses, _.  the Tip, and Ring lpatls from the 

call ing· line '.thPo.qgh the .. :caJus· ·P .and .f4.- : y_ ;· -�: - .  . _  . . . ,· :; ,. 
· . :· .·_ � . .. 

The o:p��;i on--.��<��� - - ( 3L;·: ,�elay · clo�c�� :� �1rcu�t fro� � battery . •ltrcugh 
i ts nnlm contact , . two 18-Q res is tances , � s le�va b�sh 4nd te nni�a1 9 to 
ground through bo ·th wi.nlf ings of tho { CO )  relay in s erie s , . o:pe rat ing the 
{ CO )  ro lay. This same : ba.;t t:acy . is Qonnoctefl ��o �the· �.$leeve �te rn1 ina l · of . . 
the l ino .at the final ' ;frarnfr ma.kin:� . the Hn&. t.:Q� � �btlsy-,.to : ·�11 -�huntin g  
:f ina1. selectors : on . a  t�rmina.t i·ng cal l .  The. -:( C.Gl L.re lay o:pe ratod _ re i�ases 
the l I.} -I'elay • 'in .. turn.c �.q.leases· the (- 1}.A )  · ::re lay a.nd ( R) relay$ • 

. ·� _ : 
· . . . 

. :· ..

. ,.. -�
. 

_tennlnals 

.{SL):: 

.. ~ 

which .. 

;.. ~ 
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The release of · the ( BA) relay releases .the ( o·} relay. The ( K) re lay 
- who se lo cking c i rcui ts was . ote·ne d wh en the \ O )  relay operated is ve ry ( 

s l ow t o  · re lease 1n orde r . to hold ·the circuit  th rough the 1500 ohm w ind in g 
of the { o )  relay c losed and the ( o }  re lay ope rated , un ti 1 a.f ter the ( BA )  
re lay· re leased ;  qtherwi se another l ine fi-nder may be s ta1'1ted fo r th is 
ca.11.• After tJ?.e J O )  relay re leases , ano ther cal l may s tart in the same 
grou'P of ten l ine s , if the s tart ing oi rcu it is. ready for call . For ' a 
cal l - ori ginating in the las t t �n · line s of a. bank of twe11ty , the ope rat;l..on 
wi ll · be sim i lar to that a:bove de s cribed, except that the { BA- 1 )  • ( K- 1 ) � 
( O-l } , ·(TR-1 ) ·, ( ST-B )  . and ( GB.) - rel ays are us ed ins tead o f.  the ( BA) , { K) � 

. ( 0 )  • .  { TR) ' '  ( ST�A ) t and : ( GA )  re lays . 
. . . . ' 

2'1 . U a calf Q riginates in . each Of the f irs t and las t ten l ines of a 
group s imultaneousl'y, . the relays of bo th ti-·ip units A and. B and o f  both 
d is tri butor select o l"B _ in tha . start ing circ ui t  operates as ab.ova de sc ri be d ,  
starting t� line · ae le otora , one in each sub-group . In th is oasa , t.he 
inner winding o f  the ( O }  and· ( 0- 1 } relays are oo:nnectad in pa ral le l · 
�hrough the ma.'ke oontao ts of the ( BA )  and ( BA- 1 ) ralays and bo th wi � l  

· ope rate Vvhen e i the r one or bo th o f  th e  line f inder selec to rs f inds tho 
terminals of, a calling l ine . · · 

28 . The ope rat ion of the { SL )  relay , aiso closes circuits from gr ound on 
the N· commutator brush an<t S0f9!l611t , break con.tac t Of ttie ( F ) re lay , make 
contact of the ( SL) re lay, cam· O ,  to bat tery through the windings ot the 
( CR) relay, ()!)e rat ing the \ CH) - relay, and th rough c.am o ,  cam R, t o  ba.t.tery 
through the outer .windil:lg of the { L} re lay, ope rating. the (L) re lay. 

29. The oparat i'on of the ( L )  relay c los es a o 1rou1t from b'at tery through 
the winding of ·the d istric t  R magne t , cam B , 1�ke con tac t o f  the ( L) re­
lay , to groutid througb · ca.m M, advanc ing the d1at riot switch to pos i t i on 
2. The ( L )  and ( CH) .relays re lease when the swi.toh advances _trorn · pos it i on 

1.  In position 1 1/2 to · 2 inclusive , the · tes t  term1;nal of the sender is  
connected through cams C �  an d  I t o  g round . The ( OH) re la y operated , per­
forms no useful fl.lnct ion i f  the· dis trict advances to posi ti on 2. Should 
the dis t r ict :t'ai l  to advance trom po s '-ti on. 19 the ( CH) relay c losoa a. 
otrau1t from ground. on cam I ,  through tho c ontacts of the ( CS )  and (CH) 
�elaJs. to the Se lector �ime Ala nn · C ircui t ( not sho"A'?l ) v;hich fun.ct :ions ., 
giving a vis�l and auU ble s ignal. · 

30 . With the switch in po s i tion 2,  the tip and ri.ng leads f rom 'the ca ll ing 
Une are ·co�ected. through the ·oreak contac t o f  the ( F ) re lay·, cams l" and 
Q, to the i'. and. R leads to tha 'send.e r for d ial ing. In positi on 2 ,  the 

( CI )  relay ope rates an� ( a )  · connects ground to the test brush o t  tho · sendor 
selector to mam the as soc iated -send.o r  te s t  bus y a.ft�-r tho switch advance s 
from pos ition . 2  and unti l  the ( CI )  re lay aga:ln releases , ( B )  ope rates the 

J 
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{ C I-1 l re lay ( c }  comae c t .s  le.ad l!'T from 'the send�r to ha t-tery _through 
the inner windi n g  of'.�the · (1 ) re la-y � The ( C I- 1) re lay ope rated. conne c t s  • 

th � f.iG 1 ead. i,' rom the � s ende r ,  through c am V ,  make contao t  of . _ the ( C I- 1 )  
re} .a��- , csm U t o  h'1tt�ry through the · out e r  w :indin g o f  the \ Dl� ��1.a.�., , and. 
conno .: t s  ·h<·

le£Ld through tbe R lea.d o f  tb e  s.endel'. �  · 
. . . � 

3 1 .  �··he ass od .a�ed a �·o.der the n rec 0 -iv es :i.11l}m.lsr:}g . o i"i 1-;i12B.ted at the sub .. 
� s  a"'1d the Sffnde r advanoes to the :pos lt ion· 5:n · ·;1b_i�h ·lb.e · s end - · 

e 1"  l.; on c..1"0 :1. r:: d i s t r:ic t  b:r'1.ish s elc cJ t i on .  In th1.s rm s i t io:t( it connec t s  ground 
th:r:·o ·i:.rf;o. t�11.3 w:nctJ_ng of the s erde r s te;pp iug re1a2 to tb e . J. ead F��� ·ope:rat ing 
thc.::i r:!�{�·p})�Lr..g r ela.y . in the send.e r ci reu .i ·t and the { L ) rele.y ip. th_� di 8t riat 
ci r0;.1 J. t 9 ( L} . 1'"e1 ay . .  loc J:,,s i n  a <.d rcu it  from batt e :ry thx-ough 1ts inne r" 
w it.i::!. �.ne �·.::.!Ci._ rMJ.ko c p:ut:;�:ct · fmd cam L?  :�o ground on 102,d ·FT .. 'I}:Y? . o;.e :cat i on 
of th e .  p� ) i:\}�1.:ay ·adni;i1� e s  the d is -Cri4it swi tell to  pos i t  ion ·3 !-1 Bf[J SH.' �.m::.�l!ION" 
in . '�he de�c rlbod .. for ·ectv�uc"::!.ng i·c to  · pc s  i�..:f on 2 <)· :;:n� p�8�lt ion 3 ,  
t'.he f.;'.)\J o:mn wfm iz g : o f  th� (CE: )  i .. e1.a�y i s  co1.i.:neo t.ed in :pa:1--a}. ) 0 �t. w:?. tn the· 
oute r wi�:id1ng; o f .  the . ( D )  re:tay ·throug..ti . cam u. b:r.ea.k �oi1:tei,Ct o.f  the { C I ) �e-

· la�y �- aam U -C0 , �h.\3 lead ·srJ � '11b.e ( CH) relay may· ope rat e · at th is . t in:ie but 
s� rv.es il? p:.;trpose in · �o ,. do i:i.lg o 

32.. Wj.�i;h ·. the SWi ti:-�a: Jn po s ition ·3 ? t:tio UP magne t  is �pe r.at ed· ·in a c :1r-
a1�i i; _ _  :f�om. bat�� ery �:r-ou.g}l · it�  win1 i r1g � e am G ,  n.ialre c'on tao t of the L relay,. 
to gi·c1imd thro.i:gh oai:n M ,  ca.i:is fog t;:ie s e lec t o r  to iuove npward_ .fur b rus h 
s ele ction �  · 

· tr · TO_g . .  
33e . . _As . tb.e s eJ.eat.or ·ruo,.. es. npward in po s iti on 3 ;,  qarrying the ucrrrrnutA.to:r 

bnwhe'1 · .over  ��he _corn.mntator  s e&riEnits , . . the A s egrrent and t.rti.s�h. inter- . 
mit t6nt:l.:3 -com'l.eo ta  grom1rl to . the · t i.p s i de of the funda:nente.1 c irc.,d. -1; , 
. th1·oug:h - :9am.s O :K and. . L ho1d. ing · the { 1 )  relay o:i;:9 rated , bu t s11,; ce� s i--v·ely 

. · c l r,ani'h:i:ng the · s tep:r i�1g relay in the e.s sodat ed sender c �  rcu.H , 
. '� and pe rir.d. "$ting i ts ra ope ra.t i on 'l"'Ht H. th e . :proi:ie r .brush has 
: · ,pee-n. s electe·d . · Wheh suff icien t  impu.lses have been sen·t bac�k to sat isfy 

the · � end er •. � the fundamont.al c i rcui t  i s  opene d ,  ·releas ing the _ { L) re lay .  
. .. �: 

.�he re.le ase of the · ( :Li ) ·relay opens the oi rau i t through t he Ul? magne t 
· the. re by sto:pp i�:g the aelector -in t.rie po a it i o:n. in �itJ.0h the prore � sB t o� 
�rtii:�he s .W. ll·l be t rlp:ped when th;:; se1ec tor azc:t irt mO'V€ H� · t1!,:t<iard 9  8.(1rl ai:1:v·antiea 
tb3 di�_tr�c.t f1witch tb po s �t ion 4 · in a '3 iN1.:J.'t f· 1:>om · ::ai� t r.:�ry _Ui.!'01 . . t .. r10 · 
win\�1.ng of ,th� :R ma{�'!le t ,  cam B ,  <.s on.ta.c.t o f  ·the .{ f..d . :t"F.i lay.� . to gr.u,_:J1 (i ·�hrou.gl/� 
t11.e pon1 t i 0�1 in 'i7h i .cll it con-i;ro ls d1s t;1"i �.! .t h:rn0h a i1ci. rr:tlri,:;-..·:;s  the 
re:s is truice �o gl:'ound ove r f. ead SC suf f :lc ient 1.�1 to C:'.1US '3 t>':?e ( C:H ) I'"J .lay �o · 

operate tf .no t already ope rated . · In 1)os i ti�u 4 .  the t rip : ma�.e ·t ·· · � TM.) 

. �.: 

( 

n 
the 

a. :La} 

A" COT!4Jl:ITiTA 

·short 
thus releR.S°j,ng· 
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ope 1"ates in a ci rc'.l it from ba t t e r-.Y through fts windi ng , to ground 
through cam S ,  and the d i s t :.rj c t  ( 1 )  rel ay 01)e :rat•3 ard locks as i 't did · 

pos i t ion 2, ad.va:nc i11g the d is t rio t swi tch to po s it j. on 5 for group 
s e lect ion . 

35-. With the swi tch in po s it i on 5 ,  the UP ma.g::1e t is re o:perated , cau.s .. 
ing the se le. c t o r  to move upwe.r;1 for g'.r'oar' s e  lee t icn .  r.I1he �l]IJI me.gnet 
i.'s he ld o:t;1era teC. in po s itio:1 5 ai."'ld when the s e l e c t o r  ·· tarts upward , the 
prope r brush Js t�iH)ed . 

COWIMUT.�TOR 

36 . As the s eler. tor move$ upwaxd f or group se lec t1 on ,  carr�ring the 
commute, tor brusl::.es ovo r  :;he cotmuta.tor s egment s ,  the B segrr.ent and brush 
in·te rm:t t t entl y conne c t s  grou:nrl to th e tip s iie Of the fundamen tal cir­
cui t,  through cam L, ho ldi:::l g the ( L }  rel a y  ope ra ted , but succ$ss iv·e ly 
shcr 'C c i rcu i.t lng the s t ,:.pping relay in tho �:i.ssoo_j.ated send(:lr ci rcuit , 
thus relEif.:H:: ing cnl pe rmi. t t ir..g Hs. reo:pe :r.atj. on�. unt i l  the :prope r group 
hf1s been seler.r�ed. ,J. Wh0n s u:f:'f :ic ier. t 1.mr.iuls es have . been se�t baclt to sat is ­
fy the send.er ,· the i'undarr:ental c ircu it is ope ned , releas ing t�9 ( L )  relay. 

37 . The releaem of the . { L }  re lay ope11s th3 - C ircuit  through th�; ·u.P ma.g-
11et s ·topp tnc; the r� e l ·3 c t or in that · 1;os i t i on in vJ.h ich i t s  brush�:s are 
re s ting on '.the terminal3 of the ffrs t t:r.unk iu the des i red. gr�Aii') ·o r . 
trunks , advances ·the d. istrio t swi tch to pos i t i on 6 .  In po o i  t i  on 5 to 
6 1/4 , a (z ircu i t  is ol osed. from battery through the B-2 bi-ush; a11d. 1 · 
terminal of. the Hne test ae lecto r,  winding of the PT selea to� . bru8h 
and. l term ina l  ot th.e S-4 a.rQ ; cru� H, .. to ground ene rgi z ing the PT .se iec-. .. 
to r rnagne t .  When the sv1ftch ·advances f rom pos i t i on 6 l/4 , the .energi zing 
ci rcuH is  opened , releus hig. the F T  se lect or wh ich s t eps Ha brushe s 
one tenn i:nal on its back stroke . · Tho l ine tes t s e le c to r rema. tns · in pos i­
t ion .2 unt il the sequence swi tch t a  advanced to :pos it i on 9 3/'J: �  Wl th 
the swHch in. po s U i on 6,  t;he ( T .. ) relay o:pe ro.t es in :a. c ircu it from t':l.t ta1'y 
through i ts outer Win.d ing ,  o a.r.1, R,  carr1 o ,  make CCllta.c t .Of the { SJ� ) re lay, 
riiak'e c m1taot of  the ( �" )'  re J.ay, to  gro m:.id throug,.""l the N c ommuta tor sag .. 
ment e.1icl · brush .  The 01')e rati on o:f" the ( I� )  re lay advances the sw:ttch to 
pos i tioxi 7 in a o j_rouit f rom ·oat·tery thro ugh the win.Ung o f  the R magne t , ,. · 
cam B,· make contact , of th.e ( L )  relay, calJi M. tr.ake c ontac t o f  the · (D ) r� ­
lay ,  to groun1. through cam I .  

TRUNK HUI-fl' JN(} 
. --.....---·-

. . . 
38 . Should the f irst  tri.m'k: iri the group in which th� s e le ctor is hunt in g 

be -i d�le , the ( It )  relay . re leas es as th e sT,vi tch leaves po s i t i on o 1/4 .  
While the awi tch :l a  in pos i t i on 6 1/2 ancl 7 3/4 inc lusive • ground is 

( 

in 

''la" 

I 
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c onnec te-d throt1gh cam M, break con tact of the' ( TA } re lay' cam E ' to  the . 

s lee:ve· t e rm inal o f  th i s  trunk9 making it te s t  b"J.s y  to any o ther s e le c­
to r·. lhe re lease· o'r the ( r .. ) ' :re lay advano es the swi t ch to po s i

_
t i on s .  

39 , S1:oul d. th e f irs �  t1"uak in the· group in vvh i ch the a e le c t9 r  i s  hunt-
·1ng be bu s y � the --( Id  :r? H1;y ' is he ld ope rated in a c i rcu it  from · 00. t t e ry  
thro-µgh i t s  hille r  and ir.aJre contac t ,  earn E, to ground _ on the S. 
term inal o f  the · bu.sy V!it h the sw i t ch il1 pos i t i on 7 ,  tho UP mag­
net i s· reo:pe rated anCI. "Ch E; s e le c to r  t rave l� u:pwa1 .. d ,  un-ti l all _i d l e · trunk 
L �  fo m'ld . · . V•i'len. an id le. t ru:n1c ls founrl. , the lbck:i.n g c i':l'.'cu H th:rough ·the 

· lni1.e r t1ig o t the · · (1,; ) re lay i s  opened , but ' the r�,la� does no t rel eas e 
immed. iafe l y  d·ue to a c frcu.'it be ing cl osed f rom be..tto ry  th rough it s oute r 
wind.ing , cam R,  to  .ground. ·u:. �:'ough the C commutator brnsh . and . Mginent , 
hb.en the b :cu she s arE) cent e red. on the t runlt term:lnals , the c :t rcu i t  th�ough. 
tJ1e G c ommutat o r  s egrrent is ope ne d  am the { L) re lay re leases , in turn 
OJm� i.!-lg the c d.rcu i.t  th:ro-µgh the UP magnet which .s tops .the se le c t o r  brush­
e s  on ·th e t e rminals· of the s e lected · t runk. The .  re lease of the  ( T .. ) . relay .. 
also a'lYances th e switch to pos i t ion D •  

· 

. . . 
L!O , ·I'he a,("ljustme:nt of t.he C c ommuta:tor b rush , Wi th re latio:q to �e t r jpped 

sleeve 1m1l ti ple 't)rus.h :is  s uch that i t  doea no t · break co1itact with the 0 
. 

commutato r s egmen t , un ti l s l ight l y  after tho ;h.:�ld hJ.g
. J: drcuit_ thr ough _the 

. inne r wj_nd i:ng o f  tho relay is ·opo·nod , b�. the slee-;re b:rush leaving the 
torm inal anO. maldng c ontac t VJith thE;: a keV'c term inal of th e id le 

The Ul? ma.f:,.inet . th_e.refo re  9 rema ins o"Perat.ed and t11e se le�to r 'con- · .  
t inue s •to . trave l upward unt i l  th0 ·b rushes are carrie d $ li ght ly abqve the 

· oent; e r  of the t runk te nn ir.i.a. l s , -,al .l owing th� loc ki11g �v:l to enter the -' 
· 

no tch . . on tho racl{ attache d t o  ·the brush .suppo r.� . rod . · A·!; th is t ime tho · 
ho ld1.ng eireu·: t th rough

·
· the · outer windi.ng  · o:f · th e · ( rJt re Jay ).s · opened a t  

the c c0mniuta:tor , releas ing 'the re lay .  The ( t) re l ay re leaserl, <!j soonnect s 
ground f rom the commutato r f e e d.  bar (GJ and re lease� tho UP masn� t ·. '.l'he 
selector then drops i:nto p lace ,· thus centering tlie brushes on the' t runk 
tc-t nahia 1 s· . ",During tr�nk huntin g9 in pos i�ion .  7_ onl y ,  the . commutato r feed. 
ground i s  supp l i ed f rom . gi:"ound on cam M, under cc:mtro l  of · t,ne ( I'- )  rGlaye 
Tb.is is to prevent tho reope rat ion of the. ( T..,. ) · . re lay ·;>y a · (llOs hJ.g. ot a o ir,.. 
cuit be twe�n . the C coinmutato r b :ruah and segmen,t -9 on t:r.ie .oye rthrow of the 
se le�t·or . or as it dr op$ ,:into plaoe � . : ·  

4�•  . . , vVhen th� switCh ent.e rs pos iti ori_ 7_ 3/4· . ground ia c onno c t e rl  throw� 
cam E_ tO tho S term inal of the s e le c ted t rw:1k rna:i.ting . it tes t  busy unt i l  
tJ?.e S�Vi tch adyances  .'oeyon<l );>os i tion 13 1/2 •. . With the SVli t ch. in . po s iti on 
8 ,  · a c ircu it is c l osed f rom grounci 011 the arma. turo ·. a.ud nia:ktJ contac ts of' the 

) 

) 

1Q.~ 1 C01Jil\11U1'A TOR 

busy 
trunk,· 

windlzjg • 
hi.ml{. 

{'I,) 

I 
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CR re lay , _ cam o ,  cam R, t o  :battery through the oute r winding Qf the 
( I., )' relay,  ope ra. tir.tg, the ( J" )  relay and the re by advanc ing the $witch 
t o  pos i ti on -9 . !n pbs 1 t i on 9 ,  the t ip an1 r ing s ides Of  · t11e outgo ing 
fundamental circu it are c lo sed th !'o ugh the · t ip ancl ring te rmina ls of 
the. . ao le cted t runk f or s e le c t ion ·beyoncl · through the FT ancl FR brushe s  
o f  tb.e send.er s e le ct or and ca.ms F and G respe -1t.ive ly. .Af ter s e l ec t :i on 
,be_yonCi. has pceu comp le ted., ground in thd s ender i s  removed fr.om the SO . 
:J,ea.d ; re leas ing - the ( C.H)  1.rhe rel ease of th.e ( CH) re lay re leases , 
the \I:1.) ·re lai;. The re le as e o f  the · { I.)  relay a:lva:rices t�e swi tch to  

. pos it  i_on 10 . the swit c!l l eaves po s i t i on 9 1/2 , the dia ling c i rcu i t 
is : Openee. at cruns · .P and· Q · and in po s :l tion 9 3/4, the t ip and r iilg , leads 
from th� l ine find e rs a.re cl osed, th:r.cugh cams ·p and O respec tive-ly, t o  
24 volts  ba.tt ery and g;round 1n the r Us tr i c t .  -

42 . As the dis t rict  swit ch enter.s pos it 5. on 9 3/4 to 10 1/2. the PT magne t 
·· · opE;>rates in a cirauit through the. S-4 ·orush ana. 2 t e rminal , to on 

cem H. ·rhe .:pT· magnet ope rated , s t eps the b :msh as s emb l y ·t.o 3 .  
Wi th the l ine t e s t  swi t ch on · terminal s 5 ,  4 .  6 •  and 6 ,  4 8  vo lt bat te ry is 
connected to the t ip s irle of the · sut1 s o ri be r • s  line , through tennina.l 3 
.e.nd T- 1 _brush of .the selector and. cam :P ,  The charge ' in the s tat ion con­
d�nse r · i s  thus neU.traHze a  s o that i t  :wHl not- inte-r�'ere \i'.'i th the p roper 
-func t i oning of the ( T )  relay as the · · l ine .is -te s ted , vhe·n the ' l ine t e s t 
swi_tch ente rs a tes t pos it i on . · A c ircuJ t  i. s also clo s e d  from battery' 
throug:ti one w ind ing o f  th e r epeat ing co i l , windi.ng· o f  tho ( no )  rela y, 
R-3 b.rush and terrni.nal 3 of :the tes t sw i t ch ,  to ground. th:rough the non­
induc t ive win din g oi the· , { RC )  .relay, · ope rat ing the . ( DC )  :re lay. The 
o:perat.ion 9f 1he ( De·) re lay c loses a ho ldin·g ci rcu1t  for the · ( D} relay� 
�Ji th t:he: l ina test  swi t:ch' on teritiinal 3 ,  ·a c ircuj. t i s  als o  c los ed f rom 
bat t ery t:hrough i t s  B- 2 b?'llsh and . 3 :term.irial , · to ground_ thro ugh t..lie inne r 
wind in g  o f  · tt1e ( RT) r�lay. ?Pel"a.tes ·, 

43_. The ( RT) re lay ope ra.ted 1 . (a ) - clos e a  � - cir·cu i t r·rorn ground : o� the C�& 
-brush ar1.d 5 te rminal of th fi l inti1 . tes t swj_ tch , � make contac t and 3400 ohm 
Wind ing of th6) ( RT } re lay 9 t o  b9.t tG} ry through the . w ind i ng of the ( T) re­
iay , Wtl lch Op6' rates and ( b )  connects ·ground :on· · its arn.ature to the Se le c­
to r time ala.rm circu it . · 'L'.he func t i-0n o f . fue � ( R'l') r·elay i s  t o  mako a rou­
t ine tec t  · o f the ( T )  · rel ay on oach call bef o re :tt :Js  c onnec te d  to the 1 1.ne 
in: c onne o t i on wi th making two party tes ts . · If . th<r. ( T)  re lay · ope rates 

,sat isfac t o r i ly in s ©::riQs w ith · th@ 3400 ohm wlnd in g  o f  the· · ( R.T)  re la y, it 
. 'doe s so o n  1 es s eur-ron t .  than . .  it would r e  c o  .ive · un<fo r tho · wo r� t 1 inc c ir-

cu it cond � tiona , thus a$ suring its. opo rat·i on u1ider t.i'le .wors t - c ircui t �on­
d i tipn,· If tho - ( T )  r� lay docs not o:LJ·o rd.te in seri e s  w i th  the 3400 ohm 

_ P·ag~~~::,:~a:ge _ 
· . · ·-Jt,t,;..s_o2494. 

'· rr, ~-<i9f£3_·, 

As· 

FIRST TEST OF CALLI:t-J'G Lil'iJE 

,·.·· 

relay.· . 

Which 

ground 
terrilinal 

!' 
i 

) 
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wind.ing of  the ( RT )  relay, the ?T s el e ctor  :rema ins on te rminal 3 ,  
caus ing the s el � c t qr t i::ae al arm c i r cui t t o  funct i on .  

When the ( T ) :cel ay ope rates on a rO",,lt i :ne t e s t , a. c i r cui t i ·s 
cl o s e�i f:r nm gr oi:.nd on i ts ann.qturo ,. maka cont ac t o f the ( :RT J r ola� ,  
t o . batt ery through the inner winding q f  t he ( l )  relay, Whi ch operat es . 
The ( I )  rela�r op erat ed ,  cl o ses a c i-r cui t · fr cm gr ound on i t s a:;::'Datu re , 

· t e:rmi.nal 3 . ar1 d. 3.,.4 b :ru sh , o f  the par ty li11e tes t  sv.�i t ch t o  b at : ery· 
throu r::ll the v:inding and b reak c an  t ac·t o f  the · PT magne t ,  ope·rat ing the 
sel e�t cr whi ch � t en s  the b rushes t o t erminal 4 .  

. � ·  . . . 
. . 

4 5 .· Wi th the l ine t e s t 9wi t ch on t·ermine,l 4: , the ope::rat 5.ng ci r c;..li t 
. : for the ( T ) :r.t:.la�r i s  onenea_ ?  at the c · b::-u.sh , rel eas ing the ( T )  relq.y. 
· ' The ( 'I )  :rel ay  :rel eas ed ) qpens the · c i :rcui t ,  through the ( I )  rel ay Y7hich 

rel e2.s es . • The I . relay . r el eas ed, st eps . the s el ec t o r  t �  t e.rminal 5 in a 
c i tcui t t raced from ground ·on th e ar:rra ture · ·and b reak c ·on tac t o f  the 
( I ) :relr.:.y1 t erminal 4 and S -4 b rus h o f  the s el ec t o r ,  to l:>,2,t t ery through 
tb,e \Vj,nding o f. thQ p� magne t • .  Wi t h  the ' li'i-1e te s t  s\6itch on termin.�l 
1 /5 , .  a ci.rcrd. t i's . cl o s ed fr om b att ery . thrb'l..:L gh th e wi:n:ding o f  the ?T 

S -4  b ro .sh a,:id t e rminal 5 to  gr ound - thr ough the make con t ac t  

,9.f the 1 4 9 -A in t 2:rrup t e r , op erat in·g the 2 0 0 -s se.l e c to r . · Wh�n the con-
. tac t s  o f  the in t 0 r rup t e :r  b reak , the ·  en ergi�ing c i rcui t. o f  the . . sele c to r  

magnet i s  . 01jened , r el eas ing the mag:net , whi ch s teps· ·th·e � rushes t o  
t erminal 5 .  The 200 -S sel ec tor cont i nues · to operat e under c on trol o f  
the 1 .49 -A in t errupter , advaric ing t..lJ.e l ine · tes{  swi tch t o  p·o� i t i on S . • 

46 . · At t erminal 8 o f  the l ino t e s t . swi tch the sub s c rib er ' s J.ine i s  
t e s t E'd. t o  det ermine Whi ch party on the l ine \Vas o ri gir,.ated the Cal l , 

in o :r.der that the call may b e  :r egis tered c o rrec tl y• I f  t he call 
o r igi nates at the stat i on who s e  :r in ge·r i s  c on:n ected to ground thr ough 
·� cond.ons er , the

. ( T ) re lay do es no t ope rat e . I f, hov1ever, the can · 
o r i gi n at es at the s tati on wi t h  t he gr ou11ded r inge r ,  

·
the ( T ) rel ay 

operates in tu rn op erat ing the RC :r el ay. · The ( T ) r e l ay op erat es in a 
c i rcu l t  from gr ound through the sub ... s tat ion r inger, over the ti p  si de 
of · the l in e ,  t hrough . the cam :e ,  T -1 b rush and terminal 8 o f  t he l ine 
t:es t s el ec t o r ,  to bat t e ry thr ough the ·winding of the ( T J relay. The 
operat i on o f  the ( T } rel ay c l o s es a. ci rcu i t  fr cnr groun d . on i t s anna­
tur e, b r eeJ{ c on t ac t . o .f  the { ET )  rel ay make c on tac t o f  the ( C l-1 ) :r e -
lay . to b at t er y  through the outer ·w inding o f the ( RG }  re lay whi ch oper­
ates .· The ( rlc } rel ay operated ,  t rans fers the c ircu-i t· to · the me s s age r e­

gi s ter as expl ained he�eina ft e r .  

_.,· 

44. 

mag :;_')_8 t , . 

J 
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4 711 Wi th the svJi tch in  p<> s i t ion· 10 , .. . the ' s ender cl r cu i  t func tions 
and. co nnec ts  g:a.'ound to th e F1l' l ead, causi ng the { L )  r el ay to operate . 
a.n d. · 1.o0k thro-:.1gh its i nne:!' \Ni ne.li ng o vc1· the tip o f  th e fundam$n tal 

· 

cJ :r o��1 :i t pr f::vi ous}. y descr'i b'ed.,, The ( :G )  r el ay operated , a dvanc es · th e 
S':li teh · fb r ta.J.ki:"Jg sel ec tio n. Th i s  ci r cui t i s . trac ed from bat ter y 
th:rough th e R magne t ,  cam B ,  make co ntac t o f  the (L } r elay,  to  ground 
throug.h t ebni :nal 9 and Q.,. 2 br ush ·of the l ine t e s t  sel ec to r .  As the 

· swJ t ch advances , · gro�md . i s  i n t erm i ttent1 y· c o n11ec ted to . th� ti p si qe 
of  the f11ndcme11tal e·ir cul t through cam E, hol di ng th e ( L )  r el ay oper­
a. ·t. i;·, .J, h11 t succ e s s i vel y sho r t  c ir cu.i -U ng and permH ti ng the r eopc r a tion 
of the s teppi ng r elay il'1 the s ender ci rcu i t. Wh en suffi ci ent impµl s­
es have be en s ent back to s a t i sfy th€ sender , the funda.merital . c i rc ui t  
i H  opened,  rel eas i ng th ·e (L ) r el ay.  '.i1h e  (L � r el ay r el eased,  opens 

. .  th e n.f r c:;:J.1 t thr"Jugh the. B. magne t c s toppi ng the ewHch in po si ti o n  1 1 , 
- ·'- ' . 12  r1nd 1 �5,  dependi ng upon . the cl as s of  call. · 

48 ., Wi th the l ine teo t swi tch o n  te1•mi nal 9 .,  th e ( 'l' )  r elay r el eases , 
the 4!:J vol ts hat ter y i s  di sconnec ted from the ti p si de o f  th e H ne. 
W1 th th n l i ne tes t svd tch on terminal 9 and th e · di s tric t · s equenc e 
swi tch i n  po ol t i o n  10 . a c i r c ui t  i s  clo sed ener gi zing the 200 .... s sel9e­
to� .,  Thi s  ci!"cui t 1 s .from - ground cam H ,  t�n:·rnina.l 9 and S-4 bru sh of 
the swl teh ,  wi ridi ng of  th o Pr magne t ,  to ba t ter y thr ough tcr.mi :1al � 
and B- 2 brirnh of tho s el ec tor.  .As the di s tr:i  c t  swi t ch a.dv-.9.:nc es from 
p<i s ;\ t :i o n  10 1/2, . the oy,era ti ng circui t· of  the pi� magne t i s  oponed a t  
c E•.m H ,  r €l ea.s i r1g the magne t ·wh i ch s teps l ts brushe s  t o  terrninr.n 1 0 .  
W�. t�1 th� te s t  swHoh o n · termi nal 10 \J the hol dtng ci r cmi t o f  ·�he ( DC )  
relay i D t�antf e:.·red from . the non--.l ndu c tl ·o·e wimling o f'  the . (HO ) relay 
and C l�� sed mo ta:U i c} ·o ver ti1.e · sub·-· S 't.S. t i(n 1001),. 1.i:h l s  cir auH i s  trao ed 
fl'Om bat ter y  through o no wi nding o f  the repeati 11g coil 9 w i ndi ng · o f  the 
(DC )  r. elay, , R- E\ brilsh a.11d terminal 10  of' the l i ne tes t swl tch , oam Q. 
br octk con ·�a.c.t of the (:B' ) rel ay ,  termhal a.nd ln:iu.sh o f  t�1e l ine finder ,  
tl:•.l" ·J\'.gh the s ta.tt on 1 0011 ,  back through · the ternd na.J · and "t)1'ush of . the 
s f�l eeo t�) r ,  ·br oak contac t of th e  ff? }  rel ay 9  l owe.� .. · contac ts  of cam p, · T-1 
u�i' Unh ��nd termi :m::.l lO  o f  the · t€s t swi t ch to ground thl"Ol.igh the o ther 
\Vh1di ng o :f the repeati zit; ' co :ll • , 

· 

4;9�  As th e s�N:tt r:h l eaves pc si t i o n  1 0 1  th e h ol di ng oir aui t o f  the · ( C l )  
1· 0l a.y :l s tra!1s:ferr sd from gro1.rnu o n  c�..xn s to gro und o n · cam E, under 

· C�· r.i:'�l':O l  Of · fa p (J, )  r:E:lay. Th e; r el C�US fJ of the ( L )  r elay opens the h c l d­
lng clr· cu it th:r.iJugh the ( C I } r olD.y � di Bc0nnec� ting the s ender from the 
di S tl· i  C t  cil• Ctd to 
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50 . · ' <VV he�� tne - r e.cei ver . at th·e :oa.11--ed '�tation- i s · r.emo ved - from the, 
sWi tchhook, · wfth the - swi ta..� · J n  po si tio � 11 or 12e r ever sed ba t tery and. from the inoomj.pg __ olr cui t cper ates the· ( CS ) . relay. The 
( CS )  r elli.y opei• ated alo s es a on cam I ,  through · 
1 ts make co11taat. cam N the 3 .

. of the 149 ... J interrupter 
ou ter wi nding. of the ( I )  r elay, to ba t te!'y. When the i nterrupter oon­
tact oloaea , the ( l ) r elay opera. tes and locks to the $ame ground ·through 
1 ts·;:make contact. V.l�_qn the 4 .  cont �.c t o f  t,b e _ interruy; ter cl o ses with 
the. · fI ) �·elay ,oper.ater,i the (CH )  rei ay opera tea through i ts windings i n 
seri.es. and locks - thro�gn cam O .,  to ground. . T'ne ( CH )  r elay opera ted al so 
�J.P.f?� s P. . qir �ui t . from bµ tt(::'ry on i t.t? �ake. · cotit�Qt to }}old the ( SL )  r e .. . 

l&y - oper a ted af_ter the (;D )  r elay 
. 

• 
• . . I � 

• • 

51 • :: ·· · .� .: --. . . Th P 149�.-J interrup ter i s  so oonl'l:ec ted in the c1r o\4i t tha t the �per-
a tio -n .  of . tbo ( CH) :relay is dc·layed. far a � 1 oas t two · s econds after t.rie · 
( qp )  x el ay opera tes,, Thi s  dela;>-r l& .  to pr even t the fal se operati o n  <;>f 
t�-�- ( CH} r elay shoul9. tne ( O�·) r elay operato to:orne�tar lly before the 
called par ty answer s 'due to any' l ine di e tu:-l:a1taea"" · : . < . :. : . : . 

52. T�e sw1 toh ad�dnoes to po s i ti on 1 3  as de s cri bed abo ve arid viheri the 
operator · his er ts the. plug of a ·cor d in the answer i ng '"iaok o·f the trunk • .  

the .. : ( CS )  r .elay operates · on r ever s ed ba t tery and.� ground over th.e trunk. 
W1 th ,the swi toh in J;O s'ition. 1 z ,  a. oir_c ult i s . clo s ed fro� 9am H ,  ter� 

_,: :rn11 nal - 10 and s-4 brush of the l i ne tes t swi t ch ,  yvi i ndi ng .o f  tt,le ,PT mag­
ne t- tc bat tery throug.."1 termi nal . 10 and B-2 brush of  fa e  s el ec tor • ener­
gi zing .the s ter;r1i ng magnet. The (CS_) relay operated , . olo ses c i r ou i _t 
j'rom the same g1·ound on oam I ,  thr ough cam R ,  to battery throu€;h the 

,. _o,t?r.ter wi nding of the ( 1 )  r el ay, wh i_ch oper a tes and a dvances the swi tch 
to. po s i tion 14. As the SV"'li tch l eave s  no si t ion 1 3 , . th e  hol d:t. r;g ci rcu i t  

-Qf� the (CI }  .:r el ay i s  opened a.t th�, cam� U,  · rel _eas 1ng th e.  The re­
l ease of th� (C I )  i.' el eas.e s  fa� ( C I.;;.l )  relay · and di sce>:r.me e t s  th e  
s cndAr- oir cul t f rom di st:ri o t� As ·the sw:lt.oh l eaves. Ti9 S� ti6n 13 1/2, 
tl}J oper a ti ng cir cui t of - the PT _r..:iagJ::i�t i s  opened a t  aam Ho rel �asing 
th�'"' :m�gne. t a:1ci. s teprd ng :,the _l ine tee: t · sel eo tor brush es to

_ 
tcrm:ttJal 11. 

53. Wi t"t!. · the _swi ten · 1n· �PO Si Uori .1 3 ,  t.'11e repeating - coil ai1d ba tt�r y  ar e 
and tne · T ·· ·and :a leads ar e· ·: eo·:ifoeoted · di.r eotl�,r - to ·  tr.re 1r: and 

R o f.  th e  · s el ee tor thr.ough · cams P and Q. • .tr:_es})eati�el y� Ai -th e  
·enter s . poaitip_n l'q_ :J/2 . tt:ie . {Lr · r.:e1ay �lo<:t�S - ·1� '.a: _<flrcu i t  �frori/ ' ·.· 

- • ,• • � • 'ii! .; : • • · • - • .,. 
• 

� t .. - . ... l ..  - . . ... .� - t ·- : � .: � .  " 

. ·.' . 

) 

--: . .. " .. . 

iground · 

' : . 

dh.q_onneoted 
br.uailes 

sw1\t_qh __ 

J 

q_1 r .qu,i_t . _f ror.o. -~ arnd. 
through cont~at 

a 

relay. 

tn0-
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g�btmd over 1 ea:d . S of' the sel ec ted _ trunk. , through cam E, to 'fu.al ter Y 
th&"ough w2.nd.i11g c f  the ( L )  r elay· , and in po s i t i on 14 .. th e  l c cki ng �ir� 
cu l t  tt.rou.g:.h th e h'mer wi nd:'i ng o f  th 8 (D }  r elay i s  transfe1· :t:ed  from th e  
co n:i::;:1 (,1 -�s o f  the (DO )  1· elay to c am  J. In po si. ti o n  14, a ch ecking to ne · 
o..i . .:�c".l.i t. - 5. s  clc s od. o.ver thn sJ. e �ve o f  th e  oner a tor�  s trun1c ,  cam E, make 

. .  ·. qqr��i-�t· ;of hi.o {I,) '  qarns 1,r , ·a rid · y 2 !'n., fo condenser , cam x� the � 
. .: _ ; b1� 1.·:wh ;and � e�·mina.l a t  tl?.� l H1e · n n(ler · ba.�K , to ground th r ough the wino.-
. . , . ir�€� ; of . the (QO )  1· el�y· ior r•jJrube:;.� c:iecldng9 

. . 
•• • • # • : • • • ' • • � • • • • • 

. . . � . . . . . 
54..-.µ · - . .  wr.\:en. t��-- r2cel;v el" at be 

.
c?;l U .ng s tat.fon. l s  r e:pla.ce·:i. en the sv:i tch-

' �OO�{ � . .  -�h.e \ l'O I  r elay r eJ €a.s e s ; in 'l!u·:n !' e1 easing the { D }  r da;y�. The 
· . {.D I  r elay: r e� E�2,aed9 c<t o s e_s· a.· circ�tdt through· the R r:iagne t ,  adva1;\Gi:og 

. ·thEi :swi tch .t:n tQSi _tioi1  � . .s·� Ao tch e1�ter 'l fi0 8 i  tion 14 3/4 ground 
is corm.e�f&eu '.�:r.u:t)�.g'tl cf..3.rn l-f �  tt:-ri.-n;._ riaJ. and s-4 llr:trnh of the l ine tes t 

. m�. t_,::.11 to 11f-.d;.'tex- y t��;c1igh the v.1i.1.1a.ing of the . PT ·magn.e t and terminal 11 
. . . · . . . l::nu�h. �):�?. the te�t �\"':'l., ·�ch ,  ev.01�g� zlng �hf? rnagt1r-- t .  Wn en the awi toh 

· ·  ' . · 1 0�-'1 di3 :po sition i 5  l/4, the ene1•gi zh1g bj_r 3riH: fO:' · ·t£1e PT magne t is  
_ o·pcnn.d a ·j t:-.!.e yam,  . .  H ,  rel eas i ng · the _magne � · and a.g:1a.nu1ng t-11.e l ine tes t 

· swi t0h to .termitlal 12, Th.a l49.:.J . ·�nte.r.rup�er s tep� . the swi tch to ter­
mina.1 15. 

. 55:� 

. .
. 

. · �s."��H l(i1a: tea t · swi'tctr pas s·es> over' tArminal s oi2� .s.nd 1 3  wi th �he 
swftch '·n -po·ai  U oh · 16 , -- bat-:;e:r :r i s  co11l1!)c�trt:d throne� t,ho T ... l · . 

�tic L  cam J? to . the ·  ttn· sl 'de' of .,h.e l i�e �o \U, e r!har. gB ' the :=.mb.-. s ta tioD 
c·c. Ud\1ns.or" · 9� . . i4 t 1 5 , and lo C'f me 1 :�ne 'A;Es.t. av;;:t to!:. , a sElo<)nd . 
t\�1r. �;; · � \� · mad.a · al;\ ·the 1 �:1eri _; r:v.t ing · th i s  t'es·t i. -th e - ti p a;n<i r 1:ng.  of  the 

. 
- l �.ne · e.r e_ st!�r,.r ·(; �l,__ �·.1\\:.�3d·, t1?.t-m:i.$h i.�e ffiakt:J ·c'bn'..t;a�>,; of UH:� {CH \  r elay, 

in :t,)r d.e:r t�) t·�:pt !.',o'l' a -fb.reigri ·g�ouna· •J :.:\ : e: ·-t,.ter '31 de o:Z ,  the J. ine.  Wi �· 
. 111 :pf.i� �t t;iori. 16 qi. ))1,e. ( I)  r_el.ay op�)pa tes in a o1 rou1 t 

f1cm ,�1at '-e1�y thro:;.eh !" .ts ·  lane.r wl n�.l!lg;i ta · ground �riri t!='rm.l ;:al 1 2  and 
c .... 5 b:rn3h o.1 t6 € J. :..na tes t s\vl tCh11' a.nd r emaii1 S ·oue1'\a ·;;ed until the l ine 
-�wn.t w1vi .te;h e..a,:;��ntios 'fJL'.<)i� _ _ );· 5o" Ii the ( T ) · · relay operates in 
!JO f�i ·t�cp.s �4 to :16 of tJ>:c ' to��· t011 , th'e ( I ) ' r elay ' ls  held operate 
,e.mr the :\ il;.e t�s t aw:l tcn : o t et; s to t ermfnal 16  • .  :·Thi s  hol cUrig ci r cu i t  
i s  ti'aood l£oin ground o n  t.�e �r�a t1�re o f  th e  ( T )  r elay, mal�e ao ntaot 
of · the _(RT)  r elay,  to battery through trio inner wi ndi ng of "the ( I ) re­
lay, ·· ·wi th ·the - ( I ) r elay opera ted , the tes t swi top i s - held o n  th i s  
termi'nal and a. ·  �1r a ui t  i s  · Olo se9, operating �e. s el ecto r  time al arm 
Ql rcuit� When the .alam. is .  inves ti gat�d� the sequenc e  swi t ch  mus t  be 
advanced- to. r;Q si tion 1 7  . . .  manually, to · pr e-v·ent ·a falae onar ge to the . ., . . - . .  . . . . . 

distl"ict, 
p~··twb. 

es. 

· -~ ~1-m·t ·"ht;,1 s . · ~ \,_; . •~'-"· 

t~".\s_ s~i. 
11 

r 'c· -~·1 ✓" •~ l'."l YI• 
J:.< C "Ci.,~ ... . ...,~ 

· · rrid 

,r---

/ 

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



( 34  pages )  Page #19 �  
� s suc 2 .. BT- 502494, 
Jul y  2 7 ,  r9z3. · ( * l 
Replaci ng all pr evious i ssues , ( * )  

. . . . � - . - . -
cal l i ng s ta tiono If , however , th e  l ine i s  fr ee from gr cund wh en th e seoond 
tes t · is · made , . '. the · ( T }  -r-.elay : does. no t - oper·at(Fan'.d:< tiie< {I ) relay r 2l eaS"es and 

- : clo ses a .  ci:r CU:1 t · f:rom ground through ' 1  tS · br:eak contac t ,  - termi ::;al 16 c:,r:.:l S-4 
brush :· ·of the · tes t swi tc;h , - to ba tte!'y through .- the· wi·ndi ng and br ea:k cc dn.at 
o:f· the ·PT. - ma.gns t t<  · ste:p:pi:ng - the brushes to termi nal "l 7c  The sel eil tor then 
s teps · to -r;o si  Uon 20 under contr ol cit · ti1.e 149-J ·- i nterrup t er in order to 
allow s1.iff.ioi.ent time ·for the op e11a tion of . the · mes sage r egi ster in th e a.a,� 
so c!ated l i ne cir:c"..ll to . .AS ' the l ine tes t  SVJit �h  pas s es o ver terminal . l .9 ,  a 
message r egis ter ciroui t i s  cio sed fr om battery t� pugh the. ma.Ice ccn ·Ga.o t 
and armatiire 0£ · the (CH)· r elay, opera-ti ng· t�e proper mes sage regi s ter in the 
a s sccia ted l i�,.e swi tah ciroui t a s  explai ned belo�i) 

MESSAGE REGIST!R ING 
�-----·���.-,,:.-...%;�� . �. ! ' 

. .  - .. As .� explained under : fi r s·t tes t  cf call ing· l ine� ·· -- th e  relat opet!ates 

. .  and looks· :on the fir s t· l ino tes t whan:·, th e oa.11 · oi'igina-�es: at the · s tation 
wi th-� -tne - grounded ·r i nger bu t do e:r no-t operate on ·- 11ne tes ts  when the call 

- origh1a.tes at the s ta tlo n whose r inger � h�-:�aonneo·ted in s er i es �v� th a oo ni.... 
denaer. The opera.t! o n  . or li..on•operation . . of' the. _ (RC ) , relay - d e t el'm:l'ies w� ioh 

· a ta-t:lol1 r. cgi s. tpr aha.l l regi s ter the · ()all. I t a oall originates a �  the 
s tat,i r, n  Who s e  r i nger is ao nnected to· · gr ou·nd in seri es Wt th 3 CC lld6':0.S Gr l> 

th e M��l . message r�-gi� ter . in the l in� oi r cu i  t �perates. The N �g� stcr ing . , 
ci:r·,�ttt� t .  is · traced from - ba ttery o n  th-€ make oontao t of  �e ( CH) !'elay through � 

· aam �e br eak oonts:ot ot' ·tho (! ) · r elay br eak · contact of the (RC ) � �laye , � . 

through. · tj..h.e 13�.AN .- r esi s tanoe i n  mul ti pi e b1�ea:k · contac t  · of the (L )  rela�7 
make oon t.aot of ��e { CO )  · re.lay• through winding· of the (MR-1) mes_aag_e re� 

·· gi s ter to .grou.i1d-• · · · :. · · , : · · 

57. · On aalls 01• i gina U 11g a t  the s ta tion whose ri nger i s  :permanently oo� 
nec ·ted "to gro1rn.cl, · the �RC )  . . r el ay operate s and l,oeks and a�o ses a a:lZ. oui t  
sho1 .. t cix=cu i t :lng ther .( E) rel3.y whi c.h rel t=Ja.a e s .  · The . . ofr otii t i s  tracied ' _  . . 
f�om_ ground · o :i. c,.2 b:r"U.ah and terminals 1'8 and. 19 .of · tt�e swi tch ms-ke con-
tan t o:f the · (RC! ) r elay·- to the wl.ridi11g · of the ( E) re�ay shor t · ch .. cul ti�g . 
tho · lndu(lti ve ·wind.lug · af. the ( E: x· elayo · · The ( E) ·relay _r9l ea.�ed, (s.} opens · 

the Mr'-�' .. i t i.ih1•ough · the ( S1 )  ::oeiay wM. ch.  r el eases , f b )  ope�a th e  opeN, ·clng 
air oui t for the (MB) · ·1ie}.ay • .  _but  the (MB} relay do es 110 t reieas.e cm a.coo·11!lt 
of a. c1rou1:� bei ng- C: f� sed - 'Go · gl."O U'!'id r.n cam I o ·· T..h.e re]. eas� - of ·  t'b.e {SL) · r e� 

opens the o'�r oni t0  1· el. easi ::.1g 'i;he (C.O ) r elay� · V;'hen t�e (CO )  · r e�.ay re• 
leases , t;;�e lvlR-2 message ·: r·egi s ·ter i s  cormea ted to l f3ad H and the r egi ster­
ing ci raui t for the ·S eonnd par ty S ta. ti-on i ·s traced from ba t tery on the 
make aonta.at O·f the · ( CH)· relay, br eak oonte.a t  o f '  the ( I )  r elay· make con-tact of the (RG )  l'ela.y. con·�ac ·t o.i' the { G) r el ay,. through the ia •. AN r esi st-
ance in mul tipl e •  cam w,, brush and commu tator of ·the LF s el ec tor ,: over l ead 
H, br eak co n�aot of the (L )  a:nd. (CO )  r elays , to gr�und throuf')>. . the winding 
ot th� MR-2 message r egi �ter.. 

r 

( 

(RC) 

-lay · 
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. . .  (" � - · � . . ... . :  : : : �  � ' l . _ •. .  · .... �� '.: • ""'.:., ·-� 
. : .As th.e .o:p�ra�i()_n 4t ·r egi s te� 11n-..;·2 · i s" dependenf : on  the · r el ease o f : the 

( SL )  r elay9" 1 t will ;be no ted tha t ·th e · sl eev� . c)f the l i ne . at the . fi t1?l 
i s . ieft ung�ar�de'4 : by" the :r el. e.�, se of th e (SL )  r ela�yr • .  In the event 

. . .  tha t  the l �'ne is agai'n·  sei zed. by a fih::>1 s el ecto:r . immedia tely .  upon tn..,e 
j'el ��s� .O,� . th� j S'.f./t ·.r �lay , :�he ( G) r alay cpera tes and . opens .: tne r egi .� te;r 

Ci i',C-Ui·t p . thv.'s · pr.ev8n tl ng' the vvi��rng s tatlo n: hei hg ·charged � wilh the .. ca..l lo  
Th� ( G ) · r elay ·  oy)E-rates iii- a. · cl:t.• crd l  f:t·om · gr ound through cam, E. - cam L� 
cam K • through· the wi ridiilg of  th e (G) ·· r ela:-3� ·o ver the . S l ead to baU(fry 
on the S l ead: of th e· f}nal sGle:;t�r wh i ch s ei zed: thi s  U neo 

. 58 • .  

.59. . As: t!1� . l ine_ tes t . s.�i tab: .s tepE? to t�rrpinal 20 , a cir cui t i s  olo sed ·froin 
. .  � .. gt;oJind . o � the .. c�2 oru;Sli. ao of · the 1 fne tes t swi toh {' br eo.k , oon­

. · _ · �o-t cf' th� 'B to · ba t t e ry ·  throug.ri th e  R .magne t , ad .. 
. vanc:tng _ th� di.s ti'i at 'swi tch · ·�o pos i tion 1 7� · irne ·A carn . adva.11ces the swi tch 

to ' p9 si  ·�ion _l e .- ' As " th� enters y;O S). Uon 18'• a; Cir cu1 t i s : olos ed . 
oper a.ti ng the · (DS )  relay·: in " the �hrie f:tna.,e1· · ·cir cuit& '1.h i s  c ir cui t ! s t:rao­

-_ �d from ground >on·0• the� M> aommu ta'tor -brush and' ·. s egment ; through the 350 ohm 
w�ndi ng Of the fbs ) ' r elay,· ·: oa.iri N';· · br eak · contact of th e  (D)  r elay, · to bat­
.t�!'. Y  o n  the b;-eak ·· eoiltahti of  "the f DS ) . � 1· e1ayti · · The · ( DS l  relay or;�1rated,  (a. ) 
lpcks thr ough: i t's make · co ntaot and ·350 chm wi ndi ng to th e -:nme bat tery 

. · . ( b )  clo ses ·.?-· oi.r cui"t th?\)Ugh th e ou ter· ·V.'lnd!ng ·of th� (F ) .· elay, thus ln-
. .  · sur:l. �g .the h'o:tding hz.' ·this r·elay un�ur, the l:1 ne finder seloo tor end 

the di s 't:t i c t  sel eo'tor retu·r ned to n,).rma1., : { (j ) . ope:rates the l ine f'i:tK1 ... 
2!' DOWN magne t from ground on 1 ts armatur e. which r es tor .es . the l ine . f irider 
s r 1. eotor ·to normal. 

:Wtien tJ,'l e  ·�.j. ne · f i 1:\der selector z- et·ur·ns to ·normal ; ground 1 s  di scon:iect-
ed from th e :M aommnt a, tol' sef9nen t ,  t el easing · the fE� � (DS ) ,  and (MB�  i•claya. 
Wi th. the di s t1•i�t· swi t ch i n  :11osi  t !ori 18 , . a' ctr cui t :i s  clooed fi-om g·1•cund 
on caro I �· b:r eal� oc�'lta�t of- the (D) ztelay, cam DI)· . te:;•m:irJal · 20 and ·So4 b1';uah 
of the test  swi tch �  to �at·".;e1?y th1 .. �:r\.1gh �he w:1nd!ng of the PT magnet wh1ah 
ope1·ates and ad\'li.uoes th e  swt toh to trfrrri:h1e,1 2 1 �  

61 . Wi th .t.'l e ·l :l ne ·t es t  sw:� teh O;-t t ·::il'm.1.l1e1 21 , the air cui  t is clo sed f!'.'om 
� ou.n.d en the C-2 bZ-'.'.lf?h . a�.10. ·�e:tr-1�r'.i:ia,�� 2l of the · t.es t swi tch to battery 
·thr ough �he. · down .:·magne ·i� - l�·�s to ring ·(;:.'le ·sel eo to:r · to noi.'ma.1 ,, Wh en the di s .. 
' tri a t s el e ctor r eS.c:ri es the b'ot.tJm of the fr ame . a, ,  ch� cui t · 1 s  olosed fr-om 
gr9uj ·.!. through the. :t "oc�iira ta:to1• b�ush and · �egmen h : . .... 5 .  brush and terminal 

. 21 , s-4 brush a:o.d . te:�;n1!!iaL �o oatte�y through the PT mag!let�  e tepping t.11.e  
brushes .  to  t e�minal ··22.; . �vv� ·th . t.he. tes t s·wi toh on . terminal ' 22 . a .  e1r cui t 
i s  closed . f��orn. bouncf on the .terrrilnal ' 22 · and S-4 '  bruah· to battery through 
the PT magne t s ·tepp:lng the swi tah to termit:.al 1., With · trHJ' l ine" t·es t swi toh o :  ,; 

~ .·. 

60. 

"#.20~ ­
ET~·502494~ 

frame 

: .. .. ·· .· 

·-t =· 

, ... 

' 

,a:nci ·'· terinfriai · 
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terminal l _, gr ound thr ough the Y QOmmutatort b;���h ��d . se@nent ,  D,,.0 
. .  

b�u sh a.nd termi nal l or. trie l ine test sw1 t ch ,  aam B to bat tfo.� y  throug..11 tne R magne t ,  advances · . . t:he di � tr i ct swi t eh to : pos i.t 1cn l .  · As th·e swi tch 
_ l eav�s pos it ion 1.8 � th e  cir cui t through th e  LOW1I magne t �i s onened , a �d · 

a� t·(�r pas itio.n · ·1s 1/4., · th·e '_cir <m·i t . through th f� m:i t�r wi ndi ng .. of the · : (F }  
relay �-i s  o:Penea• r el easi ng the ·.r el aye; . .  • . . . . . 

' '
... 

0 • �- � ' J .. :·. o �· ·, ; 0 : o � ;  
M
•, o .� ...::. �- • 0 ;• .� ; �: 

• 
o '• • 0 • 0 '  : ; 

620 -
.
. . - �ho1lld th-e � call ing subs ar ibcr fa.il to ." r.<:1place . the · r ecei vc1' o n  t.};\e 

· · "  '·· · ·sv;i tC}"ihook: af tt:i:' · tne call ed· et.1b�:Htd ber has di sconnec ted , the.::rel �ase o f  · t.h� .· { cs ): ?-el ay� · d�to to · the ina0m!'.;lg tru:rJr - funa ·t.fonlng·t ·oper ates the r! e-
1 e·ct6r; time alarm a-ir ou'i·t from· - ground ·through cam . 1 · o ver the- o i:t' cuH 
:previofasl y " doear l bsd � ' thor eby no tityiog tho sw:l tohma:n . of. tb,e oxisting 

· eo ri.dl tslciJ• · ·· · .--: : : . . . . ' · 

63. . .  -�1 th : th e 1)ll;lg Cf th8 answer'i. 11g' Cord i n; the · tru.'nk• j3.Ck at the i:OCCming 
e:od ·,, grou:od i s-: aonnE<cted. to the sle eve· ·termi nal of th e tr"lmk to hold the 
di  a t11i9t  (L } re�ay oper?ted· • . If the · plug" of th e ;  cor d is·  r tmqved fr_�rn " the 

_Jack _  th e r eceiver .. a t  th� eall"ing s ta U o u  i. s  sm 
_ l in·e r elay in the trunk · cu� ctli t  opera.-tE! S ,  

tne g�ound· o ri  · th e  ·sleeve . -termlna.r of . . the · trunk. Vihen the r ece1 vei• at the 
· · cal l ! bg s ta·a911 ls .:r e1iiac·e.a. _:on<the sVi1ftc1hhook' and the · :plug of the answe:r i?J.f:. 
- co rd i s  i�emo ved· from the t:runk· ,,jack -a:t ·· the .1 nao:m:1ng . end,  the· (DC )  r ela�r 

r el eases . and ground -ts dfSc-O:nriea·��d fr.om: the: sl e eve of tl1e tr unk, r el eas­
i�g the (1 )  r elay, thus ad-vanci ng the swi tah to po si t1on 15 • .  �s the S".i?U(iA. · 
a c.:. -:�1 11aes from :po si tion 14 1/ 4 ,  the 1oclting cir c.ui t tl:lrough · tn_e , inr:ei'. Wl!ld· 
i. ng of the {D) r elay i s  oponed a t  cam J, !' el eadng the r eJ.sy. The {D) 
r el ay r'e1 eased, r :e1 eases the » ( :SL·) . . relay end ·:then .-advan.qes the sw!_ tcfi to 

· po s i t ion 1 6  in a- cir cti 1 t  t11aoeci from ·batter y  thrQug'lt. the R mag1'le·� ,  cam D, 
bl.' eak conta ct of the ( D) relay, to . ground through cam Ic>. Wi th the 
swi tch in :po s i ti o n  20 a c i r cui t i B  clo s ed o n  the c ... 5 - b�n�h G.nd 
20 0 l>r cak co:ntact of the · (L }  .::r elay, . C?·m B . to batter y  throu.g.11 th e R 
advanci ng the swi tch to po S"i tlon - 1 7 ,  th e A . . earn �d·vano� n.f� to pc si  tlon �18. 
· In po si tion 1 6 ,  the {CH)  1· el ay bei ng normal , .b.at ter y  is �o t oor;�,e<� tea. o ver 

l eo.d H to ope1'a te the message r egis ter, in the l ine circui t �  "l1 ? oa.11 
· is no t chargea.b1 ee F2·om th :l s  no i nt1 o rj , _ the l ine finder aJ.'ld se­
leators ar e 1"" es tor ed to no.t"m�l ... a s:. ci.esori :bed in ra1·ag1'a:phs · 59_ to 62  in-
clusive. 

trunk before· 
switchnoo~9 thb 

rc-}11laosd tho 
. _ there·oy ncl.diug 

test 
t8:rmi ria.1 

magr.1et 

~s 
district 
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( *l  · Repl .. aci ng al'l pr. evf ous i s sue's. ( * )  

•. ;. · . , 

· , .. , '  

·. . Shoul d the ca·ll_ ing . s tjbscri  ber rep1ace th e  }' ec eiv�r on the swi tch-
· h'ook bE'"fo r e  a · hunting . .  s el � c tor fi n_ds the l i�ne.,  0 the · (L·) r .elay in the 
l ine ci r cu i t  r eleases . r emo"v i ng bat ter y  from the H termi nal a t  the 
rr.lU:J. tipl e bank • . . Ass.urning the call ing l i ne to be i n . sub-g1"ou.p A, the 

. r el ease of the ( L )  r elay r el eas e s  the r elay. Th e  { 'l'R i  r eJ.ay hav. 
'1 ocl·rn. and.' o�per ates the ( ST-A)  r elay, whi ch oper ates the 

r eJ..?-y · i n  tn e l in� . firide:r ci r cu i t  ana the s el ec tor i s  star_ted hUl'J.t ... 

ingj as de scri bed.. 1n. ;P.aragr.aph 1 6  • . The � el ec tor ther efo·r e  tra;¥e1. s to 
the . top of· the bank an·d foe H brush of th e sel ec tor rnakes· oontac 't wt th 
th e  terminal of the H comb ·a t  the t ip of' the mul tipl e  bank. The {fl) 
r elay operates from grou.nd on th$ br eak contact and armature of the 
( DS )  r elay� windi ng of t.11 e (H )  r elay · ·can:i w, H brush of the s el e� '�or to 
batter y, . The . (H) r elay o"pe�a ted, r el ea s es the . (LF) relay, whf oh �. n · 

· · t7iu·p r el' ea s·es.  the (F t relay and bpens the .oii-oui t through the t1P rcag- · 
ne t ; · s te_pping 'the Th_e.:l� commu tator s egy:nent i s  opened wi th the 
s"el eotor: b:ru.sh re's ting on · the· H combina ti on ter.minal to pr event the 
di s tri ct  swi t .ch fron:( advanci ng f.rom riormal when �he .  (F ) r elay is 1- e ... 
leased by ·. the r el e�s e of the (LF l r elay:;i When ' t:n e _ (F) r elay r el eas o s ,  
th �  (DS )  r elay 01;erates :from - ground· o n  the . x  ·�rommu ta tor bruµn and seg .. 

m_ent 9 through i ts .l :y) OOO ohu ';. i�uing·; · The· (Dci) relay opera ted, opera tes 
the :COWl�. magne t .  r es,.toring ttie sel ector to normal . 

6 50· ·I f  t:ne . r eceiver ls: r eplaced o n  the swi tch_!rnok a_t the cal l ing s ta-
. tion whil e the dl s t;'i g_t_ sw� t c�n j_ s  in t:l. o ns 2 to 6 ,  the di s.l i ng c:lr.,. 
cui t  i s  opened. a t  th e c.aH_ing s t..a ti on0 :oaus ing the s ender ci rcu i t  to 

· :func ti o n  and connec t. a dir e.c t gl'.'.ound to t.he SC ·l ead operating the ( CH)  
r elay and causi ng the (D ) · r elay to  r el eas e o n  a�count of the i ncreas ed 
cu1, r ent flow thx·o:.1gh � w�.o  · ou. t;r:;r wi ndi ng of th e r el ay. The. (·D) r elay i s  
connected di ffer en t�,al ly, b-i;i t do es no t r cl ea$ e wh en i t� i n ner windi ng 
is· co nnec ted dir ec tJ.y to grou.nd and i ts ou ter wi 11d:l ng co1mec ted to 
gr0u11d in s er i es wt th · a  . :r os :t stanceo Th e  . ( D }  r elay r el eased;  a dvances 
.the svd tch to y,o si t i on 6 i r.t a. cJ. r: au i t trc::: .ced from ground through cam 
I,  br eak co n tac t o :t'  th e ( D )  r elay, cam D to bat t er y  through the R mag­
ne t. 

66.  In po s i t i o n  6 tbfJ row:n magne t 01)e:r a.t % ,  r es tor i ng the di s tr i c t s el ect 
or to normal � When th e s el e c tor  r each es th e tc t tom o f  the . bSnlt , a c i r  ... 

cu i t i s  clo s ed. from ground through the · Y cormnu tato r brush and s egment , 

D-6 brush and tPrrrd nal l ·o f  the tes t swi t ch ,  oam B to batter y through 

the H magnet , the swi tch to :po s i  ticn 7. In :po s it ion ? ,  a 
ci rcui t . i s ·closed f11om ·bat te:ry, b1•eal{ contac t of the (DS )  r ela.�7., ·or eak 

pages} 

-~4c _· 

· Ing · ope~at~d'J 
. (-r ·~, )·· .u~ 

,• : . . -

. . 
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co nta c t  of the (D ) r el ay, cam. �� . through "trie ou ter wi ndi ng of the 
( DS )  r elay, . to ground o.n the. M · ccmmu tato1· , . oper a t i ng ihe ( DS )  r elaylt 

When the di s tr i c t  swi tch advances  from po s ition · 6 1/4 , the (L } r elay 
r el eases and close s a ci r cu i t ad"rnnc ing the ·swi tch to po s it ion S o  

6 7 .  As th e  di s tr i c t  swi tch enter s r,o s i t i o n  · 5, the P T  sel ec tor i s  
ope?'a ted from bat ter y e v er the B-2 01·ush and termi nal , wi nding o f  the 
PT magne t ,  s ... 4 trus1 and term in.al l of t:n e l ine swi tch , cam R ,  
· aam O ,  make con tact of  th e  ( SL )  r elay ,  break co n tact of th e  (F ) r elay 
to g}'ound through the N commutatn r  brush and s e gmen t . " \Vhen the di s .. 
tr ic t swi tch . a dvanc es from po s it ion 6 1/4 , the PT :mae:i'tle t r el ease s  s tep­
p:.t.�2g th e  t es t QWi toh to po s i tion 2o Ground on the Y commu ta tor through 
the D and S brushes · s ter>s tl1e ·t es t swi tch to :po s i t i o n  4, The tes t 
sel eator s tep� to termina.l 5 i n  a ci r cui t' from ground o n  the break oc n­
taot of the ( I ) r el ay and s tep s to termi nal 8 under con trol o f  th e 149-.A 
interr upt er . Ground on the Y commu tator through ,t:ne D9 and 10 t�rm inal 
advanoes the di str i c t to po s i  t :l o n  140 As . tn·e dl s t� i c t  swi tch passes 
thr ough po si ti on 9 3/4 ti:> · 10 l/2 'i th e PT magne t operates in a ol rcui t 
from batt ery through the B- 3  brush · and terminal 9 ,  winding of th.e PT 
magn :.t ,  S ... 4 brush and termi nal 9 to ground on oam H. Wi th the .  tes t 
svd tch ! n  po s i tion 9,  a ci r cui t i s  closed from ground o n  the Y oor.omuta .. 
tor thr ough the D-6 , brush and termi nal 9 ,  advanci ng the di s tr i c t  swi tah 
tq, po s i ti on ll, As · the di s tr i c t  swi tch advanoes from posi t1on l-0 1/2, 
th e PT magnet r el eas es ,  s teppi ng the l i ne t es t swi tah to . t ermina.� 10.. · 

Wh en the di s tri o t  swi tah advan oes to po si tion 11 , a circui t i s  closed 
lrom grouno. on cam I ,  br eak co n tact of the .(D)  r elay, c am  D to battery 
�11l'ough th4!:) R magn et, advanc ing the swi toh to . po s i tion 16.  ��he di s tr i c t  
fMi toh :pti s e e s  through po si ti !ln 1 3 ,  th e  P.T rna@'.le t  oper a tes � and when tha 
di s tri ct  swi tch $,d-vances . from 1 3  1/2, tbe PT magnet r el eas es � s tepping 
th e l ine S'Wi toh to termi nal 11 . I!l po si U on 14 r-;/4 the PT magne t .a ga i n  
operates and r el eases  when -the di s tri c t  swi ta:h advanaes f:rom :po s i 'ti on 
1 5  l/4. The r el. ease o f  the PT magne t advances  the tes t swi tch to ter ­
minai l. 2� Ground th>�ough t.Jle 149-A interrtipter i s  connec ted throu�'l 
the PT magne t,  advanc:J ng the tes t swi tch to 160  On terminal 
16 , g:rouno. o n  the break con ta.ct of th e  ( I ) r ela.y advances �e · tes t swi toh 
to terminal l ?o The swi t<.�h ac1"7a.nces to terminal 209 'l:rade:r. con trol of 
the l49•A inter.1•up t(3?' 11 arid clo ses a ci.rcui t from, g:rounq thro11gh t.rie 
0 .... 2 brush and tcrml nal 200 a.ctvanq!�:rg the dis tri c t  swi tah to Ijosi t 1011 o 

th e A cam advanc:l ng. i ·t to po s i  t1 o n  18.  Grou.nd .e n aam I ,  break co ntac t  of 
the {D)  r elayi - c.am D 1  s ... .::.i: br.1�:sil a.nc_ terminal 20 o f  tb.e tes t s el eo tpr a.ci -w:i.n­
c e s  the swi tch tei tcrm: :nal· 21• '.I�he Y. s egment advances the swi tah to ter­
m ·l. nal 22� On t.e:rmhi.al 22

· 
g�cimd thr-ough th. e S· �4 brtrnh s teps the tes t 

swi t,ah to t erminal 1 ,  wht1r e a cir cui t i s  olo oed from ground on the Y 
commutato!', D-4 brush and t ei�mh.tal 1 -, advanatng the di s tr i c t  swi toh to 
pos:l tion l e  

test 

terminal 

17 

) 
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68 . When tho l ine f i nder s el ec tor r e tu:rrns to normal , groun d  i s  dis-
co m1ec ted from the 11 corr.mu ta tor , thus r el eusi ng th e ( E) , ( DS ) , and 
(CI ) r el ays, , _ 'J:be ( DS ) . i· el ay r. ol eased, · r el eases the (F )  relay, and 
the ( E} .  r elay r ol eas edt r el eases the ( SL )  r elay. The · ( SL )  r el ay ( r el ea. .. ::;cd opens th0 c i r cui t r el easi ng th. e  ( CO ) " r el ay, thus r es tori ng the 
c i rcui t to normal o 

o9e . If the r ecei ver a t  the oalli ng s tati on j_ s ·  r eplac e d  o n  the·· swi t ch-
hoolc whil e the di s tr i c t swi tch i s  fa :r;o si ti on 7 to 1 0 ,  the swi tch ad­
vano e s  u;1 t 1l sel ec t ion beyond. i s  compl e t ed, wh en gr ound i s  di _s c onnec: t e d  

f:rom the SC l ead in po sl ti on 10 , and conneoted to the FT l ead, 01�Ft'at1:ug 
the (L ) . r el ay., The (L ) r el ay opf>!' a. t ed a,dvances the swi tell tn po s i tion 
U. o Wi th· th e swi tch i n  po si tion 11 ; the (D )  · r �l.ay r el eases clo sing a 
al!' cu\ ·i; f r.om gro·und on cam I ·� br ea.k con tac t of tht; (D) r elay, cam D, to 
ba t. te:• y thl'bug!1 the R magne t 0  advan�:ing the swi t oh  to· :po s i tion 16.  As 
the· swi t ch advances from :p� s i tio n 16 , the lin� te:3 t .  swi toh s t ep s  to 
tP:rmi nal 21 . and in p�'Jsi tion 16 9 the (L } r elay r el oaBCS , advanc ing the 
swi toh to po s i ti on 1 _7 s the . A cam advan al ng i t · to po si tio n 18. . From th i &  
r;o :l rrt 0 11 the ai i· c.mi t i s  r es tor.ed t o  nol�mal as d.es cr i b"ed i n  parag1'a.phs 
59 to 6 2  i nclus iveo 

70. . If an the s ol eo tor.a i n  sue-group "A" ,  for exampl e ,  ar e busy, the 
(C.tl. ) rel ay oper ates o vor a ci rcul ·' from gTound. o n  th e arma tur e o f  the 
(MB ) r e l ay in the ". U ne f i nder ci rvuJ t0 t2�ro ugl1 the make co ntac ts of a.11 
the o t.h.or· opera tod (MB ) rel ays ), n sub,�.group "a " ,  .o ver l oad CH to the 
s tar t:l ng c i:' oui t ,  500 ohm w:tnding of the ( CA)  r el ay, to bat t e:- y  through 
the 600 ohm r es5. s tance { C � . Tho (CA )  relay cpera·�ed, transfer s the oir­
cui -:; through the 600 oh:n wi ndtng of the ( TR } ,  relay in the tr i p  cir eui t 
::trom the wi nJing oz the ( S�C .... A� r el ay, tn bat tery trirough tho w:lndl ng 
of the ( SA )  i· el ay and the b�r e�k contac t  of ( SB )  r elay. When a ca.ll _ 1 s  

· now i·ecei vecl, the ( SA} r e). a.Jr ope!'a·tes · in seri es w1 th the 600 o hm  winding 
of the {'I'Jq )  r el s.y� turn QpeNiUng the ( ST-B)  rela.¥• Thia ?ir c ul  t i s  
tl·nced fr·om bat t ery th:nnigh the winding o f  the ( ST-B J relay, i n  paral l el 

with th e 18$BH r ElD i s tan�h1 � r:.lSke contact o f  the ( SA) r el ay, 600 d;w.i r e­

si s tanc e (B ) , to e:ro·u '!'ld e n  the arma tUi,' C o f  the (CB) r elayo The ( ST-Bl 
re). ay Oi'.)era ted� or)2Ni.tes the (K) :re1 ay9 s tar ts a · s el ec tor 1n t.'le "B': ·· 
su b ... gro up hun�ing for the co.:. u. ing l ine opere .. �es the STP .. G magnet a.na. 

closes a lock lng air 0ui � through t.r:i.e 1 000 ohm wind.i?'lg and make cor>, tao t  
of the (CA )  r ele.,y. ':J:•hi s i s  to !;r ��ven t the r el eas e  of tJ1 e  ( CA) p;}!,J,y 
shoul d a s el e c to r  beccme availabl e in the "A" s·u.b-gto up whi l e  a call 

. �' . .. 

in 

.,.-~· · 

·,; ._,.. 
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i s  . go ing thr..�Hlgh _: ;the : ttBJ1 · sub•group .. · I f � ·a,11; . s ei.ectors in sub•group 
11 f:,i r are busy , the �peration is  - s irni l ar excep t that the . (CB ) , ·. {SB ) , 
arid ·js T;Jd relay�. :.:t).O'N ' ope ra.t� 4  ' Th e (ST.;....Af: reHiy ·. ope rat ed , . s tarts 
a selector ._in the /'A*-' � s u'b•:group ·hun t ing,:· ; as eiplained be fo re . 

. . . 

. · 

: '· ' . 
. 

-. .• . � 

7 

. 

�-
.

• : 

.
. � 

.nt BOTH SUB�GROUPS · 

. . ' 
71 • . . . . If�· al:l· � elector$� in, .bo th sub-groups: are: bu·sy , b'o th the ( CA }  and . " " (CB) ' . r'ei"ays. ate_ , opera�ed � - Should . a: calf be·;· re ce i  ve(l. in e i ther sub­

. grpup· .una.e�� these: cpn,d. i t ions , the ·correspon.�ing (S:A) o r  (S_B ) re lay 
ope'ra·t-es  • · but- . ne.i the1 the · .  ·( S T!<•B} nor: (ST..;A}.:· relay operates as ihe 

. . -._ c ircuits to . g;ro'tµld � on the. -, annature of the (CA }  and _(C.B ) :r.e lays a r e _ . . . - open, • .. : ·When· a call h ; : ro ce ived . . iri:. the ·· "An o'r · "B" . sub.;..group wh i�:a all 
�eleato!;8 . are · busy.I the ape-oial --measage . regia ter. :{Nill ) i:ri the s tart ing 
¢ 1. rcui t .  Operates '; tbrongh · the make · . ooritact_ ; _of  the . (SA ) r�la.:r · to ground 
on . t;he armature . -�of  the: : {CB ) rt1l a;y;  · · i f  � ilie. · bel:i ie  in': sub-group "A" ; 
or . throug� the make conta·ct of ·the· · (S.Bl :·relay to g1ound on . the . armat1:l1•e 

' · o f  the � .(CA. )  .re�&Y.t . . . i f the qall :ls  �" i.n -tfub•group ·11B" � . ·The mes sage . regis• · 
te r thus. ' 1nd icat:ee . . . ths nunber :or calle· �hfch� were - originated whi le. 
a,l� th�: l ine - �inde:r-' eel eC�Ol'S · we.re -buey.... . 

· · 

tr !ME � · . ·-

" � . . �· 

- .  . .  I 

If a l ine tinder -does no t find the subs:crlber•  e l i�e ,w i thin .. 35 
seconds �afte:r the · reo.�i ver -�at . tlia· 'cailing :� tat fo.n . 1s'- _ ·removed �from the 
�w�i tchh-ooli, ·_an :alarm:- is ·giyeri · 1n th

_
e - :t�llowing m&riner� _ .k7!:� . the: r_�oe iver 

at the . cal�ing: et4� i.on · i.s · removed from ;-thtf e-co'itchhqok; , tl1o (Ll re .. 
iay ope ra_tea:,:· ·O.Pe r:a.tlng · · the . (BAl relay ti ' ' The _ (_BA_) . rela1 operated , . . con­
nec ts ·ba.tte l"1 to the contact n! ::·the · 1 5·2...:n il+te rru.pter · f'n the t irile alarm· 
ch·cui t over_ ·a ·  ci rcui t. from battery: th:r.ough , th_e J'.l_Ori•indn9 t1 Ve . ( outer-) 

. winding and. mak� . c-0n ta.ot '. Of  tho- .(BL ) re lay,  lend .B winding o t tM� { B ) 
( frame ) re lay in· the ; time : ala.rm c ircn1 t , _bru�ii . �:nd te rminal 1 ,  o f  the 

ST.ART arc of the tlmo alarm · ·break _contact of  the ( A )  fra'!l.e 
re.lay ,  to the i!l terru:pter · c ontsc t . When the inte rrupter contact closes � 
the ( B )  relay ope rates .• · The A. ( frame )' re l ay  does no t operat-e , ho;1ever, 
due to its winding• s be ing eho :rt c frcu i t Gd ;  ·by eround on the inte r:rUpter • 
�Jhen the in terrupter contact opens � the $ ho rt c i rcui t, is removed from 
the w in�i_ng. o f  .-the ::(AL  relay .  -wh1¢h now 0peratC-� - in s e ries  w i th the 
wind ing �d _ make c·ontac'.t . .  of'. the ( B )  relay , to ground on the armature of 
the _· ( B )  relay ;  thus ho1d ing both :relays · qpera't_ed • . The. 7'.lext . _closure of 
the. in_terrupter o:pe rp;tea the · STP ' magrie t ,- ·  oye r = .::i circuit  from ground on 
'the. m�e. contac t .  Q f:.: the interrupte r .  make contact of the (/;J relay . . 
t e nn inal 1 . . and brusb . o-t the · STEP : arc - o f  the· 'selec tor� to · battery through 

.:--· 

J.LL SELECTORS 

LINE FIN:JER 

Hne 

J, 
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the wind ing o f the S TP magne t .  When. :the : int er rupt e r  contac t  opens , 
the .$TP . magnet·· ·r.elease·s� and . s t'.pps . its pne s tep on i ts back 
s t :roke • . .  The se1e·c tor b�ru�he

.
s" th;ls &ivan�e . one s tep · f? r ea.ch make 

. anci b:reak O f  the i.nterrhpt�r 9onta.c t, .  i,7J:1 i ch is  0 f  an int e rval O f . 7 
s ecor1d s ,, .  until . .  the . ·fifth terminal .

of the s e lect\ir i s  reached when 
the circui t  through the interrupter is opol'l:e4..�:.:. · _When tho f i f th ·  te··r­
minal of the s e l e c t o r  is reached , ·the- - Bil.�i lamp in the t_r ip c i rcui t  . · .  

l ights over  a c i rcui t  from battery: on . . t:he a.rmatu:re· :df · the '( .Ll ) ( frame)' 
relay ,: te�inal 5 ·ana:' brusl{ of the: Llll�l? al'C . . -o-f . the selecto·r , · lead At 
�hroµgh �the eon t�c t '  o t,  · the (!f}iJ ;r-elay_� :. BJ.1.,..-1 lamp·, leOO. c ,  ' to  . 

. grou..Yld.; :.t-h:rough the wind _ing ., of' .. :the (B r _( ai sl e L ·relay in the · t !me a.-ia:rm 
c'frcui·� , · .which ·Gpe tate� . - �e (B ) re lay o;p.e rated , ope·rates 

.
. the A (aisle ) 

,relay �  · : The :  · ·(A) re lay ·ope �at ed � l ights the aisle . pilo t Fi1d · main o r  
moni tor.1ng . . board lamps , tnrbugh the i r . resp�c Uve . auxil ia·: 7  alarm c ir­

. � _ \ cuit s •  · .. �1han the s ource ·o f t :roti.ble .fo · remo ved and the ( B; .. 1 rel8tY in 
· .:. tlia · t.,rip · ·ci·rcuff :had r�leas·ed.-� '.t.he �irouit'.s - o:v-e·r -. leads . .  A and B · a re 

· ·o-pened .:: in· . .turn :ral'easfog bctth. :the {ind ais le (A) and ·(B)  · re lays • 
'01tinguishing . . the a.fo la ·and ma.in .. o r  .. ·boa.rd: lrunpe -arid s ilenc­
ing the . alarth The relea�s tf o.f . the · ' (Bl (.frame ) · .relay also· closes {l. 

fr�m groUl'ld: ·on :i ts ·a.rmattire , .thr.oµgh: .te nninal 5' and · the bt.idg-
1ng br�sh o f  the BETUBN a.re·· bf . the s·elector, to batte ry through the 
break coritac � and wind i"?tg of the STP magne t ,  whi ch ope rate s. . and s teps . : . 
t'.he selecto r  brushe:s to to rm inal 6,  in which pos it ion ft awaits the . . ·next 
closure · of lead B .  

Sh{)uld- the . (BA:)- roiease bef,�H�o . tl'lEJ ·  ff.ah teimin�r fs re��:tJ.­
od by the s elector, ·iha· �:r�J. and fS ) (frame ) _rl;)lays· re.leas e -.  · The : (B ) . 
. fele.7. releas ed.., � caus es · ·th�· . selec to r . to acl,.va-nce· · t o . tho next - .11.o rma.l . PO� 
S it �ort , · �wai � ing · closure < o ·f '-lead .: . B , · �s pre.v1ously . -described_• - ·The . 
ope ra�ion o f  the ·NL :key s teps .· t'.q.e 'seieato� . . brushes ta -�he next _ _  norm.al 
pos i tiQn by• --.vay· I ot� .the STE;p . �ridz�rig .b. rush and ·�:5 ,  -10 ; · · 1·5 ··� or' 20 ter"' 
niinal as -the case· may- be , . H '. . t)ie ··s ·ele�t.or .had . . been at no �al _pos 1_tion 
6 ,  1 l _o r lo \V-heri the ' (.BJi.) ,r�·f�y� ope :rate\;l � thO• O!>e riit ion \Vhuld have . 
beeri, th.e s:ame: -as· descri'heff ·fo·r pos i.t ion '.'t � ·- --: . ; .� . · · · 

; .. . 1 
. . . ' . . . � . ;. 

. 
. .. . '- . \ . . .. . •. . . . . 

"r/IRING OF GROW · B.filTK ¥ " � . 

. .... . . 
. � ·.· . .  

74 . 
.. . The :w.i ring · of · t:ne · twd 'group d i s tri�utor ,�,res. Q f  the regular ·9. d is·· 

t r ibut ing se1ec.t o:r hank ,· shmvn on t11e: regplar st�r t ing c i rcui t ,  a.rid . . .  
. o f  th.e eme rgency G d fs tri-but=or· 'se�e"c:fo.r ban1c. :  i� · shown." in de taf1 '. in · , 
- the circui t assoc.fated ·with T 11e : t:fo·rie·s c ir.oil! t thrcugh the eme rgency 

.jack and . the c ontac h · : o f  (TR ) : and _ (TB"9i ) . relays for · the 1 5  groupif, 
of a. pan�l ,  l: ine f�nde r frame • · For·  a. · .comp+e t() � frame of 300 lines , tiie · 

all 

( 

.br~shes· 

.fr.ame· 
. rrio~1tor;i.n[s. 

c1r.c.ui t · 

. : . -~ 1·. 

DIS_TRIBUTOR 

t:he 
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·.,v iririg o"f the te nn inal.s for bo th arcs o f  · each G d is fr ibuto r s eloct6r 
i �  shovm in a tabl e .- on the d raw ing . • · 11s a ' t r i p ; ci rcui t  is  d i vid ed · in to 
i;wo uni ts , :A .arid B·, .:·cal l s  originat ing in the f'i rs t 10  · l in:es . of a group 
o f  20 l ine s a.re · connec ted through t r ip . uni t -':A and · a term inal a11d brush 
o f  the · G arc nonnally having ' ac c e s s  to the l 'inc finders in � ub-group 
HA" •· Calls  o :r: i g ina·t ing · iri the l a.s t  10 l 1nes � o f  a group are co�ne.ct ed 
throtig?.i trip unit  :iB · a!ld · a c o rrespond ing te rmtn<il and· brush of the : o thor 
arc · no :rmelly ' 'ha'9'irig " acce s s· · t.o the · l ine ' finders in su'b�·group "B11 � · This 
arrangement pe nni ts the d is tr ibut ing o f  the 30  trip c i rcui t l.i. . and B 
un i t a  to sub-groups nA" and '-'B0 , re s pec t i vely , ln the s tar t ing c i rcui t ,  
s o  a.s to give each group an equal pre fe rence , th us pre ve"l t fog any ·cna 
group from ha��ng a pe nnanent pre fe·rence o ve r  the o thq r .:�roups • This 

. .. . . i� accompli she4 by' th·e G .  a electo;r  be ing �d v�ced one s top to the ne.xt 
f;roup . .. afte� ·each a··aif� . The series c i roui t th rough . · the ccntao ta o f· > the 
(TR )  am ( TE�1J re �aya �pe nrifts · the pass ing · of  · a  ·ca.1 1 orig�nated ·on a 
. l ine wi thin the g'roup having the p;re fe renc:;e at that t ime • Should two 
o·� · mo' re oa�lS  s ta.:rt )n ·two · ·o·r more groups at tlie same Ume ,  the gro up '  
ne'.ara s t  t:rie one ·ha.virig · the pre fe renc e · a t  tnat t ime ,71 1 1  be oorilple ted 
ffra t ,  'be.ca.use ' Of the ' se:rie·s l ooking arrangement· of .the (TR ) o r ' ( ':eR-1 ) 
relay ho�d ing the.  reiay o :r  this group · 16ck:ed ·arid releas ing the ' other _ 

relays . . .· . . . , .
. . > '  

• . . • • . 

75 • The· ('TR )_ in any group l'6 0ks t:rorn · ground through its 600 ohm 
w1ild ing· :and .make cfo'ilta.ot. "Jack l O ,  :tendnal and · brush o-f · the · as s o c i ated 
arc o f  tha G - s aleo t·o.r,· ; ·to batte·:ey in. · t:tie e ta.r'ting · ·e i ;rcui t  throug� ·jack 
1 5.� - : The :' ( TR-1 ) i.ela.Y jloo·ka . th�9tigh i ta_ 600 ob!n w ind �ng · and make con­
t.B:et·, jack tem·foal and '. brush of: the · ae socia:ted G. a rc ,  
t'o tbe s tart ir�.g .:o i.rcui t •  ·. Jacks ·io and 12. o f  ' each group c i rcui t  wi-re to 
the ealec t6 r "aro te:rininale . and jack� 9 and ll· :�o.bp the next group . 
circui t ,  8 0  th�t th�ugh the : ·S alo O tOJ' may : 'L)e giving :p.re feretlC6 to ·Oi:te 
group, . thi � group be ing. idle,, and a call o:rigin�tee in soni.e o tper . group , 
a c !rcilit  ts ¢l o s ed · back through ' ..the in te rvening jaoks and b reak con_. 
tac ts .  o f  the . ititerven'ing rei'aya ot each grciu� unti� · the terminal t7h ich 

' the ·d i S tributbr brush · 1 s  re$ ting on i s  reached • ·  _l\s�ume a call origi• 
nates in gr.ou:p l5 q.nd '1s p_aa:s ing through l ri_p tm i·t. A_· a.nd the brushe s 
'O f the G c;Us trtbutor s elec t o r  are res t ing on the firs t. group te:rmina.1 1 
whioh · is  term inal 1 � · �ne l o cking c i rcui t· to r the: ( TB )  relay is as 
'follows : Thr.ough :u e 600 Ohl;} "i7 irid 1ng and· make con tac t  of  the (TR )  re­
lay and jack io o f  g�oup 1 5 ,  jack ll , break contacts of  ( TR•l ) · and · 
( TR )  relays , and ja�k:: 1 0  o f  group 14 (not · eho·nn ) ," ·through all o ther 

. . groups · 1n the s ame manner to jack 10 o f  group l ·, ' "tertnini:.i.l l ·a.nd brilsh 
o f · the sdlec to r,  ·to jack 1 5  of  the s·t·art irig cfrcu'i t �  I t·  will be s·een 

'. ·th.e. t i f'  t�o' ·calls ·s tart at the same Ume 1·ri ·two ' d i :f:ferent groups caus ing 
tho ( �B )  relays in the two groups to ope rate toge ther , the call or1gi�at• 

I . _,, 

...... , 

I ~ . • 

:relay· 

12;· .'.. rior··:respoiid fog.· 

-to . 

) • 
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ing in the group neare s t  the one ha.vJng the preference· o f: tho s tar t­
. .  · i?lg ·c ircuit \V ill 'tie :c:ompleted·· �ir�3t �- :b'o i: e.�ple , if a cal l s t.irted 

in :g-:m.up.: lO;" t r'i'�· unftti A ,  and 'ano ther in . gro-µp ). 5 . . .  · trip .un i t  A� the 
.. >. . o.pe;ratJon: bf .' th� ·;( Tfi l relay .ip·. the :f_ornier· . g�(;i:u:p .. :.v0:uld releas e  the ( TR )  

., . relay(Jn: the .. lat ter .:c fircu:i. t , ·  but remain .lo cked : . The . magnet ' 
· '  . ,J' ot .j;)1� :<!i. selector ts ·· epe rated bf groµnd.' . oh .the . �rmature . o f ·" the (S �·A ) . . . . . or. :. (.�T�:i.?J :r·e la.y. and. ' the·· ' brushes a<lV'[;J.t.iCO qne ·s tep , o:q . the re lease of the 

. - .· :  ,. � . - e�).e·�tor ... a·rmature : «vheri the - (ST�.A. ) · or. ·, (ST�B l  . re lay releases afte ;r : each 
, .  . _ .  · · ca.�l · ·:: : � ; · · · ;· · · · · ; · · , ' 

i : � . . :
•: 

' .  ' . 

·-:: . 
. . . - . . 

. . ·� . 

�·::: .� : ) \ � t ;' .' 'I : . ; 1 
'· ; 

. ·. •:. ) 

, • . ; • • : : , . • ' 76 . .-, .-'.· :::·� . ��� . ·dJs·tribU.Hng selectors· A and B .  shown . de tail on " 'Ih.e · Se l e c t• 
.·, : . � . ·or S ;tart Wire Ci:r-cu1 t "  a1"o :us e(l . for c�lls uniformly t o  
· ;  the i.1ne �inder s el'octora· i� �:Ub��ro�ps· A .  B ,  reepec t i  ve ly • 

. 
- . 

7 7  • . . '\7nen . the number .. : o f  · i ine firid·er . . : �alebt?�s fo�· 
. . a. -group docs not · e:Jt-

. : , ,CS.311 \40 t- S.eleotors :fo r each 300· l ines ,· ' the � ta.rt i�g . cir()uit shall be 
. .  · . Qquipped w i th . two 2co.:H d istrh:�\o� .� e lectors � · �  Figure l shows . thes e  

· s_ e lec.tors' . wlred and : eqtlip:ped· , ' 'f,i1:id�r  s electors for e a.ch sub� 
group . . .. When · .the ope rat ion df rolay in the s tart ing circui t 
connec t s· ground on thQ e tart · (ST }  l ead �  as' desc·ribed under  "ORIGUTA1l'ING 
CALL" ., the ( LF } relay dsp�md,e . . up�rri. the :. texminat on whi9h 
the· . ·a ... l· bridging· brush- h ,  t inge As.�ume thq A�l brush is res t in·g on 

' temJnal '. l  in ' tn:e·:· regula� s t��t ·  clr.huH ' o f"' sup-�g:roup A. Iri this  · cas e 
. 1 f  <the ' .  :f i r� t  · trel:ec tor ;· � 1tf not _ busy . tho ·' as soc iated. JL�' )  1 . relay ope rat es 

. arid · funct ion$ :prev:t ouely d�scti�.09-. • . If j�e firs t  . selector is · busy , 
the as soc iated - -�M1 r) .. relay 12_ op,era�ed. end , t}:+e ci.rcui t _through the ( LF )  
:relay . opci u .- In . tM .·.g: - 'ca�o . tlie . ( Llt--: ) relay �s:ao o i ated vii th the next idle 

. selector ·ope1�a:tes . " A2 sumfng th i� to· b�. t!i.e" 't enth s ele ctor • a · circuit 
- is  then . .. closed · rrom ·ground at the (d T��id r.cilay .(np t,  sho·.m )·,. :through 
the: . b.toa.:k: ;_cont�cts "  of " th.e ( a..Ar ·hrid. .  (0 } . ·'.relay.a , ·  the A�l · b r'idging brush 
tin� termina.l · 1 of' · -the · J;t•l arp � ·o f  tpo d.i s .·�x',ibutor selec t o r , . the ST. lead ,  
make col'.ltaq t o f  tho fi rs t · (uB ) ·r�le.Y � . the make conta..cts · of the 

. eucceed :h1g .o:perated (MB ) · relB;vs , o .f the tenth {MB ) rela.y, 
to b�t t ery through " the inner ' o f. ·  t:he (LF f: rel&y • .\1hich ope rat es � 
The opo rat ion the · > (Gl� )  ·re 18.,y 9  a s  dc s9r:i'bed unqo r  "ORIGINATING CALLS " ,  
ope rates · tlle S TP�.A magne t' from 011 the a.nnature o f  the (S'tA) relay, 

. . . �hrough t erm il1al l a.nd : .. the A.:.5· br,ush , .  · to · b�·ttery th.rough th� v1ind ing of 
. the ma.gn,o t .  so that �hen the 'fQ:A f  . rel �  reieas.es o� the c,omple,t·ion of 
a ca.11 ,  . the S TP.,.l\. magne t releases ,· in turn. s .�epping- the ·s el e c t o r ·  b rushes 
ono e tep , a.nd .givi11g' the next s e lec'tor the . p,e£.erence .

.
.. ' ;�Jhen· the · b rushes 

of  .the d ist ributor sele ctor ad vance ·rrom the terminals · o f  the las t l h1e ' ' ' • '• I ' ,: � > • • • • • f • ' 
' f ' 

': . i ·. 
. · , ' 

of 

?t 
i 

I \ 

itself• 

' . 
'\ 

1 . . . _11 
·· cljs~ribu~~ng 

· · ·.and . 

· fo:r 16 ·une 
. ·

1th·~ (S'J!i)'' 

which opera_tes . res ... 

series 
o_rcak ~ con t~ct . 

\1inding · 

-ground .. 

( 
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find e r  s e l e c tor , t e rm i11a.1 . 1 6 9  tl1e s e le c t o i·  iz  ad v.anced .o ve r  the spa.re 
t e rm inals tO the fi rs t · t e rm inal from ground on the s t rapped spare te r• 
m ina.ls · through tho A- 2 brush • A cal l mad e  at - tho- t ime , the s e le c tor · 
is  ad van c ing · ove r tho spare t e nn ina.l s ,  1v i l l  be rout ed t o  the firs t" 
s e  lee to r th rough the .il•l brush ar1d o trapped spar a te nn inals by the s t rap 
from te nn inal 22 t o  tho tcrmi!1al l on tl':l e A•l arc • · 

"18 � ·  \7�e11 tne nuinber · o f " l ine find e r  s e l ecto rs fo r a group exceed s 40 s e-
le c t o rs for each _ 300 l ines 9 · the ·s tal" tlng ci-rcul t shaU be equipped w i th 
two · 200 ... p d i s t r1buto �  sel eC'to.rs • . F.igure 2 ' show·s thes e s el e c t o rs w i red 
and � quipped for 2 6  line ·flnd·o r s eleO tOl"S. 

fo r ·  e ach sub-group• I t  wi ll  
be  'noted · that the $ �  l eads from the 'fire t 1 5  l i1'1e finder s e lec tors o f  
ea.ch eub···group are c onnec t ed · 1n the i r  re5pective o rd e r  t o  tho fi rs t 15  

· t erm inal's of " .the A•l and . B  ... l arcs  a11d the S T· l eads o f  the l as t  1 1  l ine 
: f inder a e l ec to r� o f  each sub�group are co1moo ·ted in· the ir l'e spect ive 
· o rd e r to the :t'irs t 11  terminq,l s o f' 'the A•4 and B-4 arcs • "  I t  rt ill  al s o  
' be noted that the brushes of the f i rs t  three arcs o f  each s e l ec t o r  are 
in the oppo s i te pos i t i on · from the b rushes of the . la5 t three · arcs , s o  
that only three brushe s o f  a se l e c t o r  make contac t wi th · termir1al s at 
the same time . the other th ree brushes beihg open at that t ime . On a 
regular call in sub�group A, the c i rcui t func t ions · as des cribed f.o r 
Figure 1 unt i l  the fi rs t  three brushes of  the .tl. d i s t ri but o r  sel ect o r  
ad va.."100 . from te rm inal s 22 • ·  At th is t ime the fi rst three b·t·ushes a. re 
open and the ;1.a� t thl'.'ee brushes a.re novv res t ing on the fi rs t tenninal 
o t  the A-4 9 A- 5, and A•6 arcs • . The next cal l in the sub•group then 
s tarts #17 s e lec-t o r .  if id le ; hunt ing fo r the call ing l ine . Assime the 
las t "three b:rusheo . are res t ing on term inal l l  o f  the · as s oc i.a.ted e.z:Q:f( · 

and the 26 l ine f1nd t.3 r  se lec t o r.  is icl le •  The ope rat'ion ·  of the (ST.A J  . · 
relay in ' the s tar t ing c i rcu1 t closes · a  c i rcu1 t from ground on i ts ar• 
matu:re � b reak· cont ac t o f  the ( GA }  a11d (C ) relays , a ... 4 brush and t e nn 1n• 
al 11 over the S T  lead , th rough . the break contact of -the (MD ) relay o f  
the las t · or. :f/:26 l ine :t'ir1der s el e c t o r  i1J. the s ub•group ,  to the as s oo i at• 

ed ( LF )  !ela.y • .  11�he op.e :rat ion (lf' the . ( G.A )  relay ope rates the STP�A 
magne t . th rough the Af«'6 brush ar1.d te :nn i�a.l ll. •  · The re leas e  o f  the (STA ) 
:relay re leases the STP�l.:. magne t 11 the brushes to th e n.ext or 
torrnina.� 1 2 ·  Ground on spa.r-e te rrn. iri.�1l s · 12 to 22 through the A- 5 brush 
advances . the_ b rushes o f  the s ele c tor un t il the firs t three brushes are 
res t ing on th� fi ra t tem1 blal o f  th e A•l , A•2 a.11.d A·3 ar cs . A cal l  made 
whil� the s elector ad vancing ove r  tho spare terminal s will be routed 
to . the · fi rs t s elect o:c through. the A•4 brush and s t rapped spare tom1in• 
al s by the st r�p tq· to nninal 1 of the A�l arc • 

• 

advancing 

iz 
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7 9 •  The number o f  Hne f'i11d e:r  s e l ec t o rs for a sub�gr oup may thus be 
a:rranged · by chang ing the ne ce s s ary s t rapp ing on the sel ec tor arc s • 

.. 1I:he opera.t io�a fo :r the emergency s e l e c t o r  for . sub-group a.A.1 1 , and the 
r ·3g t1lar and eme rgency s el e c t o rs for sub-grou�!f 0B" are s imi lar . 

e o .  . When . the { S�1A ) r.c lay operat es , on a :regular co,11 , grotmd i s  connec t-
ed to  the l il).e f.incier c i :rcu� t over lead X � o  that  when the (MB ) rel ay  
ope rat es  H �. s held: ope rated th rough i ts oute r wind ing from bat te 1'y on . 

. . the armature o f · the (SL }  . · relay � . T'.hi s  lockfog circui t p r e vent s  the (MB ) 
l"elay from :releas ir1g , should a. s e l ector re tu.rn to no rmal wh :l l e  a cal l 
is g0Ji1g through . unt il ·  the· ca.F is s afely .s tal' ted .  T·he re is . the pos s i­
bil i ty t.ha.t a ci :rcu1 t may have · �been cl os ed . from g:rnu.nd on. the arma.ture 
of the (S!I.iA }. relay ,  through the make con tacts . o f  s·e vera.l (MB }  relays , 

. t.o an: (L:f: ) .  relay as�o ciated \Vi th s ome othe ,r l ine finder,  but the ( G;\ )  
relay h 1  tJ:ie s ta..rt ing ci rci:d.t no t. having had. t ime to  ope rate and open 
the S T  lead • 'Then· :t f an irl'te:rrned1at e . (MF. ) relay i�el e a.s cd , · due to the 
as s oc iated · l ine f'ind e r  s e l e c t o r  returning to no nnal , . i t  7TOuld f' i11d 
gri:mnd on the.  s �· l ead and operate . a. s e co!1d (LF ) rela:y· , tb e J.�ehy s ·t'art ing 
tvw J ine fh-:ider seJ.ecto'_;rs . for the s ame .cal l •  

81 • This  ci rcui' t , 't'Th i<;:h i s  sho\m _ �.s soc iated w i th the s tar t ing c i rcui t ,  
enablc8 t:h e tM t h1g of· any part i cula..r .1 inf$· fh:i.de r s e le c to l' at any t ime <> 
.The t1�s t l ine ls  used w i th t.he tefJ t box · circuit fo r malctng the tes t i s  the 
:f i l's  t o.� bo t tom l ine o :e  the bo t tom bank .in bo th the. ";fl" and. ! !£" sub-

. gz o;:i.pH t the fi rs t 1 lne te:nni:ri'als in bo th SUb•groups be in.g Conne c t ed 

t oge ther • 

82 ·• Wh?n tho 1 84 plug (sho-vm on the l i.ne f ind e r  ' ci rcuit ) i s  ins e r t nd. h1 
t!.i.G '11-.SST jack o f  the l ine flnd o :r  under tes t , the S T  and S t"'l leads a rc 
conne c t ed t oge the r "  The _1000 cbm . whld ing of the { U1' ) relay is d is connec t­
ed from the b :roak contac t of the (MB } :reb.�-l and conne c t ed to  the malrn 
contact o f  the _( C l rel ay i-::1 t:hc� s t a:-- t i:::1g circtd t through the s t rapped. r ing 
and s le eye o f  th·e. TES �: plug . \'!hen th e p1u? o f  the t es t  bo?� cord is in-
s e l�ted ln 8 i tho:r 1 59 tee  t .j �\Ckc: the ( A) ro�.ay o_pe rat es · from ground on the • 

s leeve o f  the tes t box co rd . The (A}  1·c·1ay. is  qv.i ck in ope ru.t i11g to pre-
cede : the  ( Ti\) rclt1Y in the t r ip ci rcui t 011 a S �':l :ll tan.eous cal l · The ( A )  
rt;; l ay opA l"«'lt ed , c2. os e s  a c i rouit th rough the ·,7in.d. ing · o f  tne. { B ) reb.-r/ , 
··:vh i ch ope rates , Tnl s  c i rcui t · is t raced from grolmd on the righ t 3.nne r 
armature o f  tb.E:i {A )  rolay ,  w ind ing and break contac t o f'  the ( B )  ·re lay � t :rcak 

. ( *) 

( 

_) 
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contac ts . o f  th e ( S ��A ) .J.nd ( S11B r0l3;:ls , to bat te ry on the .armature o f  
thQ S TP,+G. )nagne t -.;17.en tho pr e v  ous s t ep ·o { the G d i s t ribu.tor sclec·t o r  

_ _  . Pas ,b_e�fri qompl e.t ed •. . The ( B }  r e l ay i s : s lor1 · in ope rat ing t o  p rc vont a 
:c-ali · -.1h i ch · has _ j us t .reached t.ho · (ST-.d (S 'l'-B ) · re lay from }?eihg in­
,t e-�rup.

t od. -�nd �O prevent therG '. b e ing . the pos s ib i l i ty · O f . ti:10 . S C l g cto rs 
� - .a;'friving on the J �eS: t ) The - ( B ) . reL�y ope rated ·, · fo. ) locks to  bat t e xy 

on .i t�s niak.� .. con ta-c t , ( b  ) . ope rate s the (C  } · md · (�:::i:: } relays · from ground. on 
i_:ts p,rinature ,: t,hrough tho "Q:reak con tact .�·of  tho · (E ) "rel ay ,· ( c )  · closes 
the 'rfngs'id.e ·o :f  a lo op . the te s t  box , -.7h i ch ope rat e s  the · (L ) 

, J .
. _a:$ s;o"c�a,\n?- -���th . the ·, 1 i11e • . . The ( C ) relay ope rated , (a } t rans-

::t;ho c,frcu.i t- _ fer op� rating. the ( S·TA ) l'D l ay  ln .the starting c ircuit 
. :6;orn_: ��hd� G ¢!.)s:t :r.ipu�to r s e_l ect o r. :banlr ,  (b-) opens no rrila.l ·S T lead , ( c )  
· plop€fp _th� c_ircuH .thT9 ugh. the ( LF )  relay arict· TE.S".t 'jack t o  the make con­

. .. . tact· · o.f . th<? {S T-µ ) .. rt-1 1.ay , as ·(·d· ) opens the ope rat ­

,. .· .. -,, .,_ �ng '_ 9'f:rcuit tb.� th9. , '(S T�·B :relay , -'""vhfoh · wo.uld · othc_r\7is c . op�r3.te · ·_and lock 
< .  911 a Ca;Ll : \�ith i:µ t}?.� las t _ 10 :_, l ines in the . . group·· · . . The (C I } _ rela� operat• 

-� - . : �d. -� (� .) c):6.9�s-- a.: .. Ci�c\li t '  fp;r _ ppe :rating- -the : (TR ) · re-lay in . . tho t rip cir• 
... ciii t :r·rom but t e ry on the annature o f  the S TP-G magnet ;  (b ) ·conne cts the 

K. lead o f  sub-group "Au wi th the K load of sub-group· " ;£3' ' , thus conne ct­
ing the K co!i'.mutat o r  s egments o f  al l thoJ·30lect6.:rs . .  ,of. . both s ub-groups 
t oge the r ,  ( c l  conne c ts the . Y.  1 ead o f  sub"'"group "�·itt '<vi th the Y lead of 

_ , , .s �b-g:roup . "B'� �- .ap� t:ho . ( G:;i� ) . :i·c lay . ·:1 i11 · . be :opcrat�d b;t( ·& selector in 
· ·· · e i:th.er �ub-grqup • .. > . , . . . . 

8 3 •  · _ _  , : ( .1 )  ·:r.e�ay ' , '�,/ ·th_e 
'
'.te,s t. line operated , · in _tux:n ?Pe.rates the ( BA )  

� . : , The (.l3.fi.) . . : re�ay _·ope.rated ,  . .  op.orat,os 'the ( TR) .:reld.y through .its 
. " 700 Oh!fr: : ohrri, w inQ. ing - -o�e r : th$ -same · 'c-i·rcuit . as described' xiiidcr.' "OBIGilU.TllTG 

C�L�' ).�xc.ept' this · .  t ime
. throiigh:· the:. make c'Ont3.Ct" o f_ ·th·e· ( -Cl) rcfay� the · 

· { .A ) ' re lay� be_ing ope rat ed . The ( TR)  relay operat ed , ·  ··fuhct ions" us pre­
vi ous ly d e s c ribed and locks in a c i rcui t t raced from ground through 1 ts 

. .  600 o1.i.-p . .  w ind 1ng; ma1re · contact o f  th� ( C )  rei·ay,  J.;reak 
. '. cop.tacts o f. the - -� ci.nd ·; .(SB:L rel ays 9 .: t6 battery fhrough the 1 8�BR 
· �e s is  t(mce and t�.� w ind ing o t " th0 (SWJi;) . ' rola;s)' i'n parallel • · .1rhe (STA ) 
. : re�ay op0:ra.t e4 , �unc�i9ns · as ··described �und:e 1· CALL'� and in 

add i t idn clos e$ , a c i �cu:i t ope r.D.t ing- .,t:b.e ·. (D ) 'rc ln;yr e · for 
OpOl'.ating the :, rtF )  . · rel ay . O f  tho 1 ine · .. fi.nd'. er · ·c i foui t 'und.e r . tori t ts �traced 

, - from _ground Qn tho ,8,rn1g.ture·· and· ir:.I1 G r . in3.k:c- contact o f  tho . ' (STA )  J'Blay, 
thro:ugh .the bxeak :co�tac� �of. . the; (GA ). rd1ay � fuj;ke' o f  tp.e . (C ) 
relay ,, s leeve:. and' r ing _o,f · the TES.T jaC1{ -and "plug . in the 'line 'f'.i-ncfo r , 
cir.cu it _,· to· :t:>attery t1_1�rough' .the . · 1000 obm �,:l ind in� of: the .

. ( 1F f ;relay • 
. The . ( ll' )  : _ relay ope:ritGa.., ·  . s tar ts.· the . s e1 e ct:o.r fqr the ba.'t:te.�y on 
: .the . -. H· · tc nn1nal o f. the tes.t . l in& ,, ,  !n · the�· ca:s e' o f · a r6gula.f cal l • . With 
·. the , 9xcept ions - a:1ready s ta.t ed , the l ine , t rlp , ' s tarting / · .1 ·1ne·. ·n�pd e r ;  
· �d d i s t r�ct  cl �c�li ts fuµ_cUon as . fol' . regular: ca1 1• · · · · '  

: . � : 

,.) 

./e~·~Y .. · 
'fe•:r~" · 

·The · 
:_:re l~~rl -~ ·. 

.through · 
test . 

o-r 

) ' 

.· . ·the · 

horein.after described •,: 

and-__ rp~~e ; _contact, 
(C~ .. 

as' -

, : 1tORIGIWJ:TI1tG 
. · The··:circuit 

contact 

· hunttng ·• 

.. / 
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84 • , \7 i tb tl).e . (S.TA }  relay ope rat ed ; . tho c i rcu i t  fo r ope rat ing the 
. ( D ) : re lay.  is 7 t·l'3.Ced . ground on the . a:nnature a'.nd '.out e r  make contact 
of tho . (S TA )  . relay , . b toak contac t and ·:.r ind ing of the (D ) relay ,  to 
bat t e ry on the armat ure of the ( B ) relay •  The (D } relay ope rat ed • 
l o cks t o  gr0und on the anrtn,ture · o f the ( ,A )  relay • 1Jhe11 the (S TA )  re­
lay relc;}ses , the . (E ) ro l.:ly ope rates from ground on · the · l e ft in.no r 
armature o f  the (S TA )  relay ,. m3.ke contact of· the· ·(D ) relay ,  t o  bat tery 
th. row�� the brce:k contac t ancl w ind ing of the (E ) rolay •  The (E ) relay 
ope rated , ( a )  locks to g:round on the annature· o f  the (jl:) relay ,  (b ) 

· rel eas e �  - the (C ) and ( C I ) rei=ays , the reby :res to.ring _the s ta r t irig c i r-
. cui t .to no rmal ; · ( cJ cl ose-s the c i rcui t from bat t'ery on the armatt1.re o f  

the $ TP�G - maene.t •· f:rh i ch was opcnecl b�r the opcrat
.
ion o f  the · Ud rela�r 

and later : closed by the operat i on o f  tho . _ ( C I ) re lay ,  th rough . t o  tho 
700 _ohm \'t ind ings o f  the · { Tl� )  and. re lays . vn1en the plug o f  the 

t e s:t box co rd is ·remo ved . from tho tes t jack'; the ( ;1 )  relay . is  releas ed , 
re lc as ing -�the . (l3. ) ,• . (D ) •· and {:e ) ·re lays , the re by· · res to ring the tes t  

· ·. c i rcui t. � o  n-0 nnal � 
· 

TELL .TA.LE - LINE FHTDEE S-ELE.CTOR 

8 5 •  $hop.ld .t:he se le.c t o r  t ravel . t o  the . . tel l · tal e  bos i t i on .;;1hi l e  hunt ing , 
due t c• the mul t ipl e brush no t be ing tripped , the�· ( F' )  · re lay rematns 
ope rated through i ts ou.t i:? r 1:1 ind. ing . Ground _ on the X corrrouta.tor brush 
and s egment is the reby connected to the l oad. t •To Tell Tal e C i rcui t " �  . giving · a  visual stgna.l · t o  the at t endant • . As. tho N commutato r  s egment 
is open at tell tal e , is from ad v:mcing :from i ts 
normal . pos i t ion. The · sele ctor in thi s case . is  · 1·es .. to red . to· no rmal manual­
ly by tho att endant . 

86.  Should the s elec t o r  t ravel t o  .. �the te l l  tale pos- i t fon \lh ile hunt ing, 
\1 ith the rpul t ipJ .. e b rush t r ipped. , ;:.\ c i.rcui t is -clos ed. from b at t e ry in the 
trip ci. r,c,uit_ through the . 50.0 . ohm w ind·tng o f  the . (0: )  relay in parallel  
·w i th the 500 ohm res i stance , ma.kc o f  the (BA) · relay �  t e rminal 
o f  . tJ?.e H comb at the .t<Y"p _ ,o f  the mulUple 'b3nk, H mul t iple brush o f  tho 

, l ino find e r  s elector , .  contac t s  o·f . .  cam ·;; , .  v1 incl ing or: the (H ) re lay ,  to 
ground on the armature of  the (DS ) rel . t;t• opoi·at ing the ( 0 ) and (H) re• 
l ays • . Th�. (O ) relay opexatod·,  · ·fimot ions (is previous ly des cr ibed and 
the ·( H ) . relay ope rated , releases tho (JJ:b' ). re.lay , whi ch in turn· releases  

. th� (l.t') r�lay and the UP magnet . · . The ' ( Ji' )  rele.y rei0ased , opens the c i r• 
cui t through the : tel l tal r::i alarm tmd oorme c tB gi'ct.md th rough tho X com• 
mut ator 1>rush and s egment to · bat t er�r through the 1000· ohm w ind ing o f  
the (DS ) in tu1'n : bperat irig the D0\\7J5i ma.gne t ,  re­
s t oring . the s el e ct o r  to  normal • The r(;ce i vc r  at the cal l ing s t at i on  
being s t i l l  r emoved from the s .1i  t chhook ,  the ( L )  and. ( Bii ) rela:ys are 

( 

·from . 

the .J.iatrict · prevented 

contact 

relay, ··.whicn · operates;, 
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s t i ll opGrated and ·the cal l again goes th rough as d.e s c r ibed unde r  
."ORIGINATING CALL"· · . . 

TELL TALE D ISTRICT SELEC TOR 

Should the sele ctor t ravel to the tell tal e  pos i t ion dur ing brush 
s elec tion., . grotu1d · on the . . X o.ommutator b,rush and. . segment is conne c ted 
thro:ugh cam B ,  to ba't t e :ry through the R �agnet ,  �dyancing the swi t$ t,o 
pos i t ion 8 ·  Unde r  th.is cond i t ion , g:round is q. 1 s coj-tne otec1 from the SC · 
lead Jn the senq.er;  re leas ing the (CH, ) rel ay and tpe q. _1s·t rict remains iri 
poB 1�fon B . ¢'1t:q i t  .. is ;res tor�d to no rmal man�allY.•. _I_f the d is t r i ct 
�oes · to  t_e1 1 · ·ta�e . dur:l.��·· group � eJ.e ct i o11 ,  gro:µn.d.· on the X oommutat.or  ad:.;. 

vsnca� · i t_ to :Pos i t ion 8 . In pos i t i on 8 ,  grou.11d oh . th.a SC leaii ·holds · 
th� (9H ) operated wh ich • · in .turn ope rates the (L ) ·

re lay .  The · ( L )  
operated adv!lnceg" the sw i t ch t o  poe it i.on 9 •  . nie {Cl'.ll : arid ( 1 )  · relays 

. rem!iln operEi.ted and" the d .is t r.ict remains h1 pos it .ion 9 unt il .. it is re• 
: s t'q:re� to no rmal mailuall�� · 

.. 

. . 

88 • I f  s:U the t runks tn the group aJ"e. buay� the dis t ri ct s e l q 9to r, 

· Jwh ile t runk btµit ing in' pos i t ion 7 � t·ratels to the top of the group and 
ree t1' on the . ove.r:fl o--N t e rm inal s.. · As the sl.ee:vo terminal at overflow is 
openi the (1·) ' relasr releases • .  in t�rn .ad vanc ing -the ; s�i toh to pos i t 1011 
e .· In pos Hfon s.., the (.LJ' · relay :re ope rates· frem ground on the !l.nnatur.� . 
o t  tJ1e (CH) relay,  advanc.ing the swi t ch to - ·pos i �ion 9 •  In pos. ition 9t. ·� .. ..-: · .  · i "  

a· c i rcuit is olosod from ground _ on the Z commutat or brush ·and. s cgrm.�h�:� · · . . . . ,  . . 

through csnis K.1 · and L ,  · to  bat tery . . �.hr.ough . the 1200 ohm wirtd ing. of �h� · · 
( .L )  .

. 
relaY , operat ing · the (L) _re laff .• · The (L ). relay ope rat ed , ·  1 ocks 

through i ts· l1ZOO obril wind �ng ' .4?1d make contaet· tQ t!�e �sme · ground.. through 
c&'n L• advancing the s�7itah .. t'q .  poo it  ion 14 .from · ground on .. ca.m M �  Ae . .  
the swi t.ch advances trom pos i tlon l 3t "the (L ) re-lay releaaa·s ,  .and in :Po� 
s i t ion 14 advances the t?o/itc:h· t o  poslt ion l �· · �e .  reieaa.e o f  t11e , (L) 
l'el8-V also: rel.eases . the . (C I ) and. (C l.;..l ) '  re.lays j. dJs connect irig . the s end� 
er from the d is t rict c ircuit . , vi.th the· . s� �  tQh tn · pos 1i10n 15 •. a ci rcui t 
ie · closed from ,the "lHscellaneous . Ton.c Circuit'' . ove r· l e ad  C •  2 · M• F• cQn..;. 
denser1 cam ·c , 1ivind ing · o f · the i·epeat ing co il , 2 1/i • F• conq,enser, ca.'!ls 

· 

Y. V �d J ,  make contsct o f  the· (D ) relay,  t o  ground on oam I �  A tone 
is the re fore induced in the othe1· winding o f  the repeat ing coil., thus 
caus i�g the ttA.ll Trunks �usy'' t one to be s ent back· t o  the · call ing sub­
s c riber• Wh en tho re ce i ver at the ca.lling s tat ion is :replac·ed. on the· 
aw i tchhook, the (DC ) . relay . releases •' opening the lookin.g circuit thr�ugh 

870 
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'. July: 2� ; i 9(l;) .. { �  }. ·· . * · ,  ..- , . 
Repl ac ing ·al l p:rev lo-us is s ues ( * }  

the {D ) relay � which :rei6·[�d�s � i :r�m this  p6 ii;t On , ' the s·J i t ch i s ' ad­
vanced t o  pos i t ion 1 as des cribed unde r "D i s conncc Hon·".;. Talking t o  
Ope n1t c r " . 

� . 
. . 

· 8 9 .  . · · :: : �h.e : ·  fu�c t.�on o.f �he : i:'O " ·:. c9n�mut4 t t�� · � .. �_gwen:t · i $  t o  rh"tin t a  in an · idl e  
c0ndi �.ion: . on the .rrlUl t ipJ. o ove rfl q1 . - to rmh?-a�s . :  s o . that more than·  one 

; s 91 �.) c;to.�· q1ay. , $ top 6n· :. ovq i·fl.ow .

-

. �t one ( n1n6 pther.ris e '  the f i rs t sele c t-

o r - re�s;P.�zjg : oyerflo'.,1. ,\79uw .. mtt�q . . .  t�.� ip+,c :  t e rn:i in�l s . bt:tsy ' 
. thu$ .. : ,9aps in� .suc��ed iilg � ?��oct'p:rs :. :t o i i1'.1to  �h0 ,next . 

grqup ..- of. t runk:s • .  , T}?.e "Q." .�pmmutato:rr? s egrri$nt op�n. �t ,oyc: r� low ,  but 
'. the Y '  ba:l' is .�o� .. t�nuqus ;, J?o tn the �·0�'" 'and !'S" are . 
pe �ap.f?nt�;r. s.vapp.o.d . - toge ther $J?.d . v;r i �·ed . �o  p�ul t ipl� . _ s i e e.vc 

:the.� s el e q t o �  1� - at . ove :rflow· , . the "0 " c9tntnutator brush is 
an open {dead') segment ' cind .. 'as . 'the bu�y: gr.0µ11tl is feel . throu�h the.: "0" 

com.mutator ba:r only , this arrangement main ta'iris ·· '�1 · nol}�busy cond i Uon ·o f' 
the sleeve t e nn inals . -·,'/hen ne ces sar�r to . comb. ine two or mo re groups _ 
o f  trunks , the mul t tpl e s le e�e overfl O\'l term inals bo t;'1cen the combin.ed · 
g�oups .. ar e m�de. ponnan�;rit�y -�12s:r .by . c9n:i:ie ct,e1_ to _grp�d · . ils the 
"S." commutato r, bar is closed . a.t . o:v� , . the ( L }  relay is held ope rat-· 

. .  €d at .this ;t"ime , .  and .the . .  sel,ecto;r" "there·fore:' h\mt's : pas t 'tlie . "ma.de 'bhny" 
. .tel';Yi·inal s into. �the �1oi( :g�.oup .'. .: ' ·  .

. 

: : __ . .  · .. · · ' · · '· · · � · · 

· 
• " 1 • • I • • I •• _. 

.
: , • "' , f ' 1 • • , , ,:�; -.. � � • '' ::. �' ' 0" 1 

. . ... ' . t . .  , . '( · . 

CALL . : . . . ' 'i' '.· -: .' ' · 

• ' � v 

. . • . ' ·  . .
.
... : . . . . � 

. . . '."Jhen a · fi,11a.1 se'iecto:r· ' .conne ots:  . .  t·o tip , . ring and.' . sleeve temrinals 
o f  an id le 1· 1ne at . t.:h;Ef fin'al through' a res is-ta.nca in 
the final· circuit is: '�wn.ne_c t ed the sle'eve. lead B·, · t o · gl'Ou.lld· through 
·the _'b.o�h Y1.indingt,> .. 9t. ' tho' :'('co_J ,r�;I,�Y 011. �pdiv,1�1.lai Hn.es and - :the las t  line 
o t:- u. group q f  cpns o.cu�h-9 .l ines '; '"or . th.z:9�€l:h. "th_o �oo .ohm ·.dnd. ing" of' the 
' ( 90 ) , re:l'ay 'on ' t:he 1nt.e1med'.iate'. .of' of' consecut i•ve "l ines '. 
The )CO ) . re.lay. 'o.pe r;atea: ; �:t'is co��:c.ts  · t;�e rel� bridge· · from 
a,cr.o s s the t ip ·  ;ri!fg o f  tp � '_liri·�. _d rcu:.i t .  · . flh.Em · the ·ffoal s e l 0 cfoir 
.re turns to normal , th� ,q i��cui t th.�bugh �hG ·1rind .i.ngs· o·f tho (_CO )' . . relay is 
op�ne�t relea.o i�g . _the : r��ay �-.,,cf .r��-s tfo'ing. ··tJ1C · ci.1".CUi� . to · nonn�l

.
• · 

. 

•. � ' • " r 

ENG :  /u X• D.• . · .  i: : 

8•6•23· 
. ()IIBCKgD BY ; J.  I• · , " . APPRO·V1�D : H. ·1. J!IOlTfirT�S 

. E· ·  11.· C·  

90. 

MG 

.\To,t3n . 
on 

:- -' ,,·. 

~ .i . • .. ,f'-, # ,1: ·.• ~ ••, ·- ' . 

. . L . .. 
sleeve mu.It 
'cqht ,iil},l{ up.7~rd 

·; , ' . fa '' ) 

be~ng . 
t·±:im1 

c dtrntu t I::t or··· brushes 
~ the . . . . ·• brush•,• 
,. · · · resting · 

. ~ ; .: 

the 
m.µi t ipi'.~·; ~~iH_eii . ' . . 

o_ver · 

_:a..:).~_ro·tip · 
·:: tL·) .. ·1,httery 

. •" ' : , · - , ,: 

. •'· 
: ' 
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