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1 .. 01 Thi·1 c:i rcui t provides a 2-va dial ting tie trunk between two PBXs ... I L l operate on a loop basis over o •·anges or with simplex, t it sing e• frequeru::,., or carriet types ing .. 
1 .. 02 This circuit is arranged fof" use as a 2-wire tie trunk or to connect to a 4-wirt termina set.. Pad eofttrol fea·tures have been . to this circuit, when arranged to eonnec t to a 4-w1re tertdn,ating set at tandt• Locations, to insure stability and mini•ize echo 1 n tne through-swi tchtd c:ondi tiow'h 

z,.__if!!Wt..!lt!IDLif-Dfiltldrt 
2 ... 01 When th1 trunk it seized by a sta­tion or a switchboard at an originating PIX, a seizure <off-hook> signal 11 transmitted to " the a·asoci a ted tie trunk at the tertdnating PBX via the app riate signaling circuit ... 01al pulses: fr the orig-iruati,ng station or switchboard wiLl then be repeated to the terminating tie trunk by the Local tie trunk over thi$ signaling· circuit.. At the ter-!linat tie trunk, these diaL pulses are rttti corrected, and. repeated to the assc:u::iattd switching ipment in the PBX .. When the call ,,, answer at ·the distant PBX and off-hook supervision is provided, tltis ; l is transmitted to the originating PBX a repeated biltk to the calli tation or switchbo.rd.. In thit L'anner, ling • and' supervision .ay be transmitted and repeated in either directien .. 

2 .. 02 When ar:"anged for via ne.t loss transmission with 4-wi re circuits, the asso­ei.:.ted pad control relays at tandem locations will operate to remove'the 2-dB transmission pads autaa~t; cat ly on ea L ls routed to a through condition, via the PBX switchtrilin .. THRU {·acks are provi,ded in the switehbo<~rd multip e for calls manually switched through the PBX by an attendant.. With this arrange­ment, the transmission pad will be removed when the t~ttendant &stabLisbes the through connection .. 

2 .. 0:! Up~n seizure, both trunks (origina­ti and . tcr!'lr~nating) will become buty and t idle circuit termination will be re110ved from the tatting path.. Joint control is established between the or 1rhtting and the terminating, tie trunk to r edt the unguarded interval during the disconnect sequence .. 
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DIAL SELECTED 

a,. __ ituw 
1 .. 01 Whef' thi' e1 rcu1 t 1 s se1 zed, f'elay 

TR O'PtU'Ittl ft'OII gr , which 11 placed on 
Lead ~ by tht: L selector or telector 
connector.. Relay TA operated Ca) trdllt'Ulfers 
the tr1ru;former from the jacks of tht 1nt01111-
1ng selector to the banks of the local 
!Utltctor multip' e, (b) opens the 1hunt path 
through the primary w1n~inQ of relay D fro• 
across c:apaei,tor A CYG or YH option>, (e) 
connect& battery and ground Cres1stance lamp 
A, wind1 of relays A and L, and contacts 
of relays V and nu to the 1 nsi de of the 
transft>rmer, (dl connects resistor A in 
series with c•~acitor A aerosa the m1dpcrint 
o'!' the transfc:u"mtu• C resistor A i 1 shorted 
with rtlay C nor-mal>, Ce> closes the operat ... 
ing path for relay IV Uhder c.ontrol of relay 
1, (f) with Yf or Yf option, tloee• a path 
for grounding the selector sleeve •uttiple at 
rtthl) B, and <q> Otle of the operating 
paths of relay r~.... elays A and L operate 
over the station loop.. Relay A ated 
transfers lead PI of the associated si ling 
ci reu. it from grou. nd to battery t is­
tanct l B to ;1, l the incoai circuit 
at the d s tant PB .. Relay l rat.ed 
operates relay B. Retay S ~perated (X or XF 
option) <a> opttNttes relay 91, (b) with ZY or 
YO optio closes a path for the r'lti.on of 
relay C relay L releases, <c> ith YF or 
YE option, grounds the sletve of the ttlector 
bank multiple through on,t of the appl1que 
ti. rcuits ... (d) connects 1 holding ground for. 
relay 'TA, and (e) with lff option . opens the 
operate path of rela{ 8P evA opt >.. Relay 
B' . operated (a) . c oses 1 part of ttum shunt 
path across capacitor A, .Cb). reecvee oround 
from the nutssaoe register lead, <c) with zv 
or.YO option, operate;, relay , (d) operates 
re-lay BV in the switchboard Lique circuit, 
(e) closes a part of the operating path of 
r•lay TC ~nd Cf> grounds the steeve of the 
tt~lect:or multiple (YU option>.. l•lay Bl 

rated <a> removes the idle line terJtina­
t. froe th<i!! 4 .... 3 winding of the transfor:mer 
CYU ~tion) and Cb> connects the 0:1 network 
to the pulse corrector circuit .. 

1 .. 02 When fig.. S or G i.s provided, relay 
BV o rated grounds. . the sleeve. of tne TALK 
jack lights the BUSY LaMps.. When Fig.. c 
and E are ~rovided lay BY operated grounds 
the .~ m~ck s leev;~ th . . the S . relay wi ndi no 
and operates the IL relay.. When fig.. c ~nd 
F are prov1d relay BY operatea places 
battery 'thro the S reLay winding on.the 
sleeve of the ack and rates the· It,. relay .. 
When Fig.. 0 is provided relay BY .Operated 
operate1 the IL retay .. 

..... .J1J110.SI 
1 .. 0'3 Relays A and L follow the pulses 

f~"o• the station dial.. Relay I 1t !SlQw to 
reteau and hold1 operattd over .the dial 
pu tsn.. Relay C OPI'rattl upo,n t.he release of 
r,elay l and holds dver . the pulses 'of each 
digit.. It re. leases at the en'd. of each digit 
and r ,1tes on the first pulse of the next 
digit.. . . lees are repeated to the distant 
tie trunk by relay A which ground& lead M to 
the atsoc1ated sign'ali ng. circuit each time it 
releasea and reeonnect·t battery to lead N 
when 1 t reop•rates .. , Relay C operated <a> 
witb YK. t1on, connects capacitors C.a!'ld C1 
acrott th 4-.3 and 8-7 windings of th·e 
transformer to prevent diaL pulse transients 
fro. m interfe. ring. with other calls in the same 
ph•ntom group, <b> with Fig... 16, connects 
capacitor A and resistor A in Steries with 
operated contacts 1-2T of relay TR across the 
tip and ri11g l'nd with Fig. 17, remove• the 
AA reaistor and AA capacitor from across the 
tip and ring to i ove pulsing, and (e) 
short-circuits the p mary winding of relay 0 
which also improves pulsing .. 

1 .. 04 When f.;CJ.. 22 is provided, retay C. 
rated operates relay . CA nne . op,ti on> .. 

tay CA operated closes flNG ground to optr­
ate relay CX.. Relay CX ted places the 
ex resis.tor across the A nduetor via the CX1 
and CXZ. Leads to provide a holding br.idge for 
the central of·fice re9ister if a trunk to a 
No.. 5 crossbar office ,, diale-d.. The resis­
tor aLLow's the A inductor to fuLly charge and 
prevents 1 fdlse pulse from being transmitted 
to the central office during sei.zure. During 
the holding time of relay ex, relC~~Y W 
operates when relay CA releases and provides 
I lock path for itaelf and relay ex.. When 
the second digit is dialed the C and CA 
rel1ys aga~n are rated ... Relay CA rated 
operates relay Z ugh the C~1 d1 _ and 
contact 8M of relay w.. Relay l .lock~5 

rated to 8N1i ground ~~.d releases relay W 
ch opens the lock path of relay ex.. Bn 

subsequent digits retay l stays rated, 
relay W remains down, and relay C follows 
the . CA relay.. · Bn each subsequent digit 
dialed the ex relay places the ex resistor 
acro9& the A inductor to suppresa inductive 
opens .. 

,,.. __ ,tJ..L_ft.DIW!W 
1 .. 0S When the eall is answereJ at 1 

distant PIX arranged to . provide off•hook 
supervision, the associated signal circuit 
connects ground to . lead E, ·. . wh1 c:h oper.-tes 
relay R.. Relay R operated connects ground to 
lead 0 thr one of the appl iqu'e circuits 
to operate r.elay RV.. When. Fig.. M is pro,...· 
vided, relay R operat.e• relay RA which . 
extends ground to lead D, through one of the 
#PP circuits, to operate rel-.y IV .. 
Rel RV operated reverses the baattery and 
around toward the calling party to provide 
;n~wering supervision in ca.se the calL orig­
in;iittd 1n • distant Pax .. 

Page 3 



1 .. 06 When a tandem call is answered a condi t1 on may be etu::ountered parti cu­
t he fl"'!1l1ties are tustomer ... owned non- itll typt: tarrier systems .. · The pumping otctu•s upon 'answiiU' from, ttut caL led en~'" . At the tandem point th~re 4U't hi'O t1 e trunkt involvtd: . ..., incoming tl"'. unk .and an outgoin,g trunk.. When answer supervis1,on is received frOM the ttlltd end relay RV is operat,ed in: tbt outgoing trunk.. Relay RV reverses bat­tery tOw•rd the incoming trunk.. At this tiMe the A relay is the out ng trunk is locking back towarc's the i ctor in the i ru:a.i ng trunk.. The f't'Vi!U"Sil of battery causes the A inductor to discharge. and ,.~echarge to the reversed battery polarity causing a momentary inductive open towards the A r•lay in the outgoing trunk.. This open tiii,U1!UUi the A reLay to ret tiUiAt. mo~Jutntari ly lind to ptace grou. ,nd on the M lead towards the callf!d Ind.. The called l'nd rt~u::ogni tes thi 1 as a di i!iconnect s i gn.m~l .amd drops the R ~·e lay and su y th• RV relay in . the outgoing t release of relay RV again reverseif batt•ry toward the ineoming tr,unk.. The rever~SI L of battery c.;u.u&ll the A indtu:tor in the ineomin; trunk to charge and recharge to . the nonbat­ttry po,arity. causing .:!i second open toward1 

the A relay . 1 n the out goi np trunk.. The momentary N!lecuu;e of the A rela,y cayses a 
mo~entary distonnect.to b• s&nt to tha called eno .. This pump1ng.cond1tion usually does not 
p~u·sist for mortr th11n three er four cycles .. 1t doet tlule noise on the trunk and in 
ifJie t rtme C•iiUUtl may persist throughout th• calL 

1,;07 Fig.. 22 is provided as outlirutd in 1 .. 05 to cure a f;~lse pul~um problem.. It 1lso contains an RVA ,and an MSk relay to resolve the puep1ng problem outlined above ... The MSK relay operates for apprcudeattly SO ms every time an;wer supervision is tither received or 
r"e~OV&d, 

1.08 When relay. MSK (fig.. 22) . 11 operated and ground. is ptated on Lead MSK2 either by relay R or RA, current wilL flow 
through tht eoi L of relay MS. k thar.gi ng. ca. PIC"* 'itor li!ISK.. Th1s charging turrerst will pulse Cor timed) opera.tt relay MSK.. Momentary operation of relay MSK w1ll op'lratt relay IVA from Q!"'Ound on lead f1SK.. Relay RVA optrate? will c relay RV from ground over tht!' MSK1 Rt.la:( MSK will remain operated 
only duration.of.the c.h•rge·:··· c.urren.t af tor MSK <•pproxim•tely 120 ms> and then • Far the duratii?fl of the pu~ted relay MSk controt of tre M tead D)( l1 circuit) is taken away from A.. 1 done to prevent any possi­lutter o1 relay A <which tould a• caused instant relay RV opero~t•s) from being tran1mittej to the distant tie trunk as false ou h•~s" Such pulses wi ll be generated 1 f L.irge .inductions are found in thi- dt sigrJl­
i ng p~th of any eonn.eeti,ng .ei rcuits.·· t:!if.ternal to the. tie trunk,. Relay M'Sk operated and r1leasM!d places. resistance ba·ttery on tht' M lead <or OX si alinQ circuit> for approwi.­
m<~ttly 120.ms, t m~!1Uil!!ting tte M lead from any possible flutters of rell? A.. The resis-

4 

tanee battery mentioned abovt is furnishfd in Fig,. 18 by, the B resistance lamp over the MSK3 Lead to Fig .. 22 and,thro . contact 9Pfl of relay fiiSk to the M or OX c teu1t via the MSK5 lead CUlC option> .. 

2.t.--211ii2Q!!!Sl12D 
'l!ll~ ... f'i.t1X-Rii.t:9D!l!ii$J_f.i!Jl 

1 .. 09 When the called party disconnects, the a1soc i ated s i l ei, rcui t, removes ground from lead E . which rtieases r•lay R .. · . The release of relay R tauttl relay RV to release, which restorf!l the polarity over the tip and ring to normal to give diitonnect supe rvi si on i f the call ori gi rhmtld at 1 distant PBX.. When Fig.. Iii! is provided relay R 1"'eleas•s relay RA, which release$ retay RV .. Wbtn the calling pa,rty disconnects, rel1111ys A and L release.. Relay A rettased transfer-s lead M from tu!kttery to ground for an idle 
ci rcu1 t condition .. 

1 .. 10 Relay L released (a) operates relay C (no function> and <b> ritltases relay a .. ReLa:y I released reieases relays C and 81 .. Relay 81 releas;td (a) a part of the shunt across capi"'itor (b) connects "round to th.• .. mes5age rtgi ster teatt, (e) releases rela.vs.B2 and 8Y, (d) 1 a part of the operating path of r TC, <e> with YU ion, remov•s the ground froe t~e sleeve of selector bank multiple to retease the preceding swi' teht~c and releases relay TR, and 
(f) reestablishes a part of the operate path for rt"lay UP when VA option is used (XF option> .. 

1.11 Relay BY released (a) with Fig.. B or G, re!l!!oves grouf'd from the s,leeve of the jack and exti ishes the busy lamp, (b) with Fig,. C and , removes ground from the jatk sleeve and releases the IL relay, <c> with Figil C and F,. remov•s battery .fromthe sleeve of the j'1U::k and releast>1 the Il reliiiy, and (d) with Fig.. D, f*e';.l'lles the ll relay .. 
1 "12 Re lav 92 rete"Jsed connects the idle lin& termina,t1on .;,cross the 4 .... 3 winding of the transformer {rU option> .. 

1~13 Relay TR released <a) transfers the trarusformer fro. the locat stltctor banks to the jacks of the incoming selector, Cb) coru"!ects a part of a shunt path acro~cs capacitor A through the primary windings of r-elay 0 (VG or YH option>, (c) removes battery and ground through resistance lamp A, windings of relays A and L, cu"ld contacts of relay RV from inside the transformer, (d) disconnects resistor A from being in series with cep•citor A, Ct) ns the operating paths of relay IV, (f) th YE or YF option, opens a path for groundi,ng the selector sl!!!I'Vt' multipte at rela,y B, and (g) ctoses a path for operating relay TC. 

'i!!1!U1-eitlX-21!5;2!l!ll£$i_f.i.til 
1.14 When the calling party disconnects first, relays A and L release. Relay A 



1~16 R rele~s~d 

fa) 

(b) 

1.17 

Cal 

(b) 

from a sta­
supplied 
a trtank, 
from the 
ti reuit .. 

rated locks opera,ted 
elay T, tran,sfers the 
incoming selector ja,eka 

acks, Ctl ttl'mplete,s the 
H · resistor to operate 

the ra,ti ng path 
c ay operate 

,...,., •. ,,......... of relay LU 
(f) opens 
operated 
COfH'UtttS 

rel11!1y 91, 
path for relay.· 
of relay BP 

](f) .. 

operate-1 tranafers lead M t~f 
Lin~ circuit from.9round 

signal to the d'ilstant 
rated ground'S the 
and l 1 g:hts the busy 

0 
into the dial jack· 
Lead C in series liifith 

to ground.. Relay DS 
nnrl!i!HI"'..liirT""f"' reta.v TR,. . (b) provides. 

wfU!I!'fl 1 t t.~erates, 
T and R lead; o~ the 

and · R leads of the 

gn 
die 

the jack t 
prov~de htgh­

re;istot Sl to the 
a h gh-sleeve condition 
DS operated Cal operates 

nrn~··~~·~ battery to hold relay 
and (e) connects the T 
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~1 r-
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ts relays TC, TS, as described in 1 .. 27 ope:rated removes the 1tor A, lighting the sory lamp .. 

li~~5~~~~i:::x~,ti;:t£1~oi 
E 

DL 
A 

" stant 
wh'lth 
under 

operate 

into either 
an ou tgoi, ng 



BY opet'ated operates relay·Il 
idle line indication" ThAt the talk and dial key then DS which prepares the circuit 

described abOve .. 

answered at the 
s'ig,nabng circuit 

to operate· relay Jt. 
rtlay.LU1 which 

capacitof' A to 
!!lit.Hr~;ii;f·rv1 ~~;;.o r'v lamp 'h\ the· cord 
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OlAL IILECTEO 

Tht rl!l•••• of 
to tlOI"'IIUil[. 

Relays A. and L folU:~w, the puls•s 
stlt1on d1•l- Relay B 1s slow to 
and holds operated over th,e dial 
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to 
operates relay releases ~elay B~ reli)' C and (b) 

relay &1 under ling circuit thr a relay R, which is E lead .. 

the distant 
lead E 

rcuit to 
releases 
releases 

the trunk 
normal, The 

are 



c1 
and 

2 .. 16 If J, cord is pl into the diaL 
jack fi rstp the operation shmi tar to the 
abov• with the functions of tht 'talk and dial 
j ,Jek revt'rttd 1 n octurrenc'fi .. 

A and. l repeat the dial 
attendant dial. and the ci r­

as described i.n 2 .. 03 .. 

2 .. 18 .When the dialing has been e . leted, 
the di<~l cord is removed from the di .L jacK 
re lt<as1 reLays OSp Ajil' and L. Relay OS 
reltas (a) releases .r-elays TR afid DL and 
Cbl.disconnects the T .and R leads of the dial 
jack fro• the select~r muLtiple.. Relay Dl 
r·e ~tHIUitd c lostt . tbe . ci rcu1 t to re tays A . aru::l L 
which reoperatt·,. Relay . TA reltased <a) 
trltttftrl thl transformer frot~ the selector 
muLt1ple to . the .T and A leads of the jack, 
<b.J (:11~c. on.~ec. ts relays A and·. L from !!~cross.· 
the midpoH'ft of the transfo·rmer (c) opens 
the oper1t i ng piith of .. rt<li'Y RV p connects 
;~ j.hurrt <~CrtUiS the A c•paci tor, fliil) di scon-

the A res1st.or from being in series 
the A c i tor at .. th1!!i midpoint of the 

tr~n~rfo~"mir, < toses the rate path of 
retar. TC to gryund .at re ~'Y R, and (g) 
di 'ltonr~~!H:ts th• addi ti on,a l ground on the 
sleeve of the seLector multi~le from reLay a., 
Relay . TC op,erated (a) operates re tays LU and 
re and (~) partially shunts the winding of 
rt'lay , LU.1.. Rela)' LU operated .. r. elecuau!l relay 
TC;;o which 'is slow in releasi: and on 
re leasi n,g, re~oves the shunt fro~ t it winding 
of. reLay LU1,., which then operate~in series 
with relav lU to re!:IOve the shunt fro• 

tor A.. The r-eliloval of the shunt lights 
;uperv1sory l 1n the att•ndant cord 

rc~1t.. Relay TC r ased causes relay TO 
to release <no func.tion) .. 

the 
rcuit 

R,.. 
the 
LU'~ 

It~\ 
A 

distant end may 
this condi­

:ed a,nd 
si L-

and , if 
This al.­

tll the shunt 
flashing the 
c1:rtu1t.. If 

LU1 controls 

The att~ndant at the originati end 
tne attendant at the distant by 

<~tid ou,t of . the taLking .. jaek .. 
a'nd GPt,·l'!'i'tet. relay T1 through 

Page 13 
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operated transfers te•d M of 
ling circuit from 9round 

a s ure signal to the d1stant 
operated operates relay B­
(a) grounds the steeve of 

multip,le Cb> partially tom­
an ope.rati~.g pat' .. for relay C.w <e) 

nn,W~r<iiiTi!!Hm: relay 91, and <d> the operate 
relay 8P <WA opti >~ Relay 91 

(a) $hunts capacitor A with the 
winding of relay &, (b) remove' 

from thii HUl'liUii;l!!!Qt registe~· Lead, Ct) 
ii';;ii!"ii!ilii!"'JU'•~Him rel;l!!ly 92, (d) operates relay. BY, <e) 

the rating h for relay TC, 
rs the s of the selector 

gf·ovnd at a to relay 81 .. 
operated the idle line 

on froM the windings of the 
Relay BY operated (a) o rates 
:onnects ground . thr the 

relay S (fig* E> the sleeve of 
hold relay S, transfers the 

of relay ST from relay S to 
an.:l (d) pl~tH!$ res·htance battery 

the jack th.rough the winding 
f: to hold relay S 

· operat~d (a) rat~s 
operates r~tay , and 

winding. of lay LU1 • Re tay 
··;m:' t.'!!:lfilli!::~~'!i::f:llij; relay which permits 

to ope rate mu'ld ·f'l Lease rl' Lays Tel 
UJ1 op~u·attd . opens the shunt 
~jrit~~~ry winding of relay D from 

A$ ~tlay Il operated <a> with Wk 
;:uilviinttj t hii idle 'I ndi cat i ci rtui t 

w~ th WL . opt'! tH~., lights the . busy 
~tli)' SA1 operated preeares ;a path for 

ali~;~~~~1 ~~ck:1op~:!:~: u!deran:o~~r:~ri~' 
relay ·!,. 

in the c~rd circuit 
moved off-normal, 

relays DL, TR<t 
RT rated (a; 

SA and (b) 
tine, shunting 



as described in 2 .. 17 cU'ld 2 .. 18 .. 
rated remov4!u~ thf shunt f r<'lm 

or A, lighting. the attendant 
!amp .. 

attendant ·at the originating end 
an attendant .•t tht.d1stant end by 

n and out of the j,ack.. ·. <Th·• call 
the d1 'tant ,.end under eontf'ol of 

211.£1QQII1iQ£1 
2.35 s;; l-f.1!:11~ ~ f 

the di stlln , grouna , s 
from Lead e, releasing retay R.. This 

r.n.m!'>~~j!'·;m•;!i;! relay LU1, whi th ttmoves the shunt 
tor. A, Lightin.g the supervisory 

tht cord at the calling end is 
the jack, tht circuit fun·ctions 
in 2 .. 36 .. 

ltOnl"U!!•Cts, re 
Fi:g. or relays S and SA of Fig.. E 
release" Relay S re l ea,sed operates relay Ol;o 
w·h1 eh. opens the ei reui t to release .· relays A 
and l~ Relay A rtlE>astd transfers lead ~~it 
f~"om. battery to ~rcund to tignal the di'ltant 
PBX" Rtl1ii!!y L re l ~ased re lelttu~t relay B whi· ch 
tran,sfors . the holding of relay 81 ·under 
cont!"'col of relay R <relay C will operate 
unttl reLay B releases> .. 

2..,37 When the equipaent at the distant 
PBX N1rlea~u!s"' the .;,ssoeiated signaling eir­
tuit remove• ground from lead E to release 
relay R.. Re 1~ay I released cau;~ses. relay 91 to 
rtlease, Relay B1 released Ca) op!INl!!'> the 
~hunt eapati tor . A, . <b> grounds the 

ster lead, <c:> rele~1!Ui!les relays 9'2 
the operating P'ith of relay 

retii!IO\filt~ thil ground from the 
Relay B2 tot~rulftts the 

across the 4•3 winding 
l!"'.lillil!''li!lli:irnll"111'!!ar Relay BY released 

.. Relay IL released 

2 .. 39 A 
the ta.tkin; or 

restores the idle line 
w< th WI.. option, e)tti n­
.. Rela.y. ST released 
n turn releasi relay 

relay RT, restori the 

into either 
e an outgoing 

Page 15 
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condtu::tor rate "rt lay J S frt;;!l ground on 
the altt'Vt t t cord,. Relay JS operat~d 
(;~) fully optrates relay CT acr~d. (b) p · res 
1 Locking ~ath for relay DS.. Rel&y CT lly operated Ca) rate& rtLIJ . (bJ tr1nsfers the r1 n,g of t dial 'aek f the second1ry 
wi nd1 of rel~y CT to the ry wi ndi·ng of 
relay 1nd Cc> ;r 1 t e sleeve of the 
a•Ltctor multiple tad ABJ. Relay TR 

rated Ce> tr1nsfers the transformtr to the •l\ ; iCk, <bJ connects A and L to the dial jaet<~' CcJ connects an t1on•l. ground to the sleeve of tha selector multiple <lead AG)# <d> connects resiator A 1n series w1th 
c~·pacitor A, (e) .. removes tht shunt from 
capacitor ·""' 1nd (f)' opens. the .opt:rltil'\g path of relay .. TC.o; Whtn 1 cord' i • p L ed 1 nto the talking jack$ battery on the ri of the cord will rtillly operate relay TT octose 6-7T &nd springs, which operate relay S from 

th h the sLeeve of the cord cU'ld the c rcuit throuoh resistor H to Of.'U!rate relay; A. and L.. R"lay S rated fully opt'rates relay TT,. Relay ful.ly operated Cal operates rel~y T, <bl opens the rati n,; path of . rel1y TR fro. m. re La , <tnd 
loses the ring of the talk jat nr to T .. 1ii!elay T operated <a> opens t 

th of relay RV and Cb) transfers 
ring ;:~f the talk jack to the 

of relay TR.. Rel•y A operated 
t~~d M fro~ ground to battery to 
di PSX through the assoc1 i'ted 

reu .. .. Relay L operated operates 
.. Rel~y B operated <a> rates relay 
pa,rt1 aLly prepares 1 Pi to operate 

C;11 ,(c) connects ground to the sleeve 
ltad <lead Ali!U... Relay 81 operated (a) removes. ··.ground from the message regia ter 
Le~d, Cbl eperiitts rela:ys B2 and sv"" <c:> clo.ses a path for optr<it.ing relay. rc, and Cd) trinsfers ;rou:r~d on the sleeve of tn• selec­tor multiple 'from. l11ad A8 to relay 81.. Relay 
92 operated remov!lu~ the idle line tf'rMination from tht" 4-3 winding of the transforuuer .. Relay SV e;perimted operates rel lt . to 
•dv<~nct< 'th1 1dli' lirul!!' in,:Ucatien.. opera-
ti of the talk and dial key thiln O!i:Utrates 

l>S, ~hi th. p es the ei read t fo:r as dtstribed 

2,44 
i ng as rliil!!!c~~il"il"'i l 

l .. 
trans ... 

the 
operatea 
and LU1 

capatitor A 



108 

outgo'S ng calL 
the same as that 
option, wi:th the 

ling of reLay A 
t Of:utratt relay 

S.15IlUII 

5 

When VN and XE or XF options are 
reli)' erated (;~) rates relay 91 
with on E cf Fi B or with 

YA and ZZ of Fig.. . C, D, o~nd G,, 
nn,~~~·?~·~ retay 8P, which lights the trunk 

5 ... 0 ... 3 When Fi···.g~ G anq ".are uted, relay R 
rates RA.. I&Ia;r .. RA, 1·n t rforlu!t the 

i ens of rtl.i~Y It 1111 st.ated e .. 

Rela.v B1 rated <a> :::onnects 
Low res1&Uinte ~indi c.f relay D in1ide 
tra.nsforJ~er to . ptepare the incoming swi 
fer pulsi Cb> ·removes ground froa 
message reg ster l•ad, <c> operat•s relay 
(d) operates the BY relay in Fig, S, C, 

G, <e>. connects.!fround to the sleeve 
s•leetor muLt1pLe to make theei 

test busy <option YH>, (f) th• 
eotr•ct ;: ng r•lays . to the 
relay R, and Cg) connects 
1n paralle~ with relay TC 
somewh,<it slow to release .. 
with YH reMOVI$ 
mi nati 4-3 ~i ndi 
i 

from th1 
associ~ted 

from 
each 
!Mi'hen 

s used, 
relay RA .. 

17 



5 .. 09 The cor rtct pulse operat~hii the atsc­
c1 at~>d switch or ~~; tch~iUil to comp let·e th• 
caLl.-

CALL Tfl A ST.ITI!IN 81 T8 AHEITHEA Tit TIUNk 

5~10 If vff-hook supervision is provided when the call is answered <battery and ground 
reverm!i!!'d by. the connector>, $'h\C·I relay 0 is polarized, it will ratll, in turn operating 
relay 01,. Relay operated Ca> transfers 
lead M from und to battery to ti l the or1g1nst1 I, (b) loses the c rcu1t.to 
the tee winding relay D, and (e) 
tr;~nsfers Oi.)1!H"It1ng ground for relay C to a holding ground for relay 11.. If the callt'd party flashes, relay D will respond to the 
reversals, releasing and reoper1ting relay 
01, which repeats the supervision ove·r lead M to the or1ginlt1ng PBX,. 

disconnects, 
jj'l;;i!i>j;i!·'!i"·ii'\i!!<>;illi,;!'l! to nor._l, 

relay 01 .. 
M from 

or1 gi nati ng 
removes a holding 

11 at this 
operat~d by 

operated by 

di !!u::onnect~;;ii' 
the as s·o­

r-elar R~ 
r~hhifi!Set 

which 
" 11 

RA .. 
-.w •. .,i!'!i; .... ~o .. "''""iii!!· of 
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5 .. 16 When the con~tctor or the t-runk 
tfltliset, battery . .-nd Q>round ar• restored to. 
norm•l, wh1 ch rtleaset. . relay D;i' · in turn 
rtl1i!N!il1ng reLay D1.. ?1 released transfers 
tJ·ad M from battery to ground to indicate an 
'i.d lt ci !"'eui t to the ori g;i nat·! ng PBX.. Relay .en rfJLtiitd Ca> grounds the i!UWII reg 'I ster 
teJ~d, Cb> rtlflase; . f'tlays . 82, . , LU, and 
LU1, and <e) with .option 'IH,., removes . the 
ground from the slel've of the seli!ttor bank 
mu'l ti P·le.. Relays B2 and SY rtli!it1U!iit'd fu.nction as described 1n 5.13 .. 

CALL TS AT1'ENOANT (fIG.. B,. MFR OlSC .. , FIG .. 
C, £), G, A&M 19NLY) 

!.11.--ltY!l:i-~li&s.t.CJ 

lll1SD ... l! 
19 en an incoming ground is 

on E Lead by atiiuu::i a ted 
ng rcui t, wh1 ch operates re La,y R .. 

peratts relay 91, which functions as 
in.5@01 through .5 .. 0( and 9rounds 

AC to the switchboard applique c1rcuit$ 

f1SIJr.-~_!iQI:Gii.Ll 
5 .. 20 If Fig.. M is provided, rf'liy R 

optr.!llted will operate relay RA.. . Relay RA 
will Ca> prep;~~~re a .supervisory path around 
the pulse corrector relay contacts and Cb> 
ope. rate. retar . 81·, .. which functions as described in 5 .. 01 tnrough 5 .. 04 .. 

l.m. ... -L1iabl1Dia-11UZ-l!:YDi ... I..I!Si 

!IJDYJt1-1te1ls;tttU21£~.JtOlX 

S .. 21. With oot~o.n E,. ground on lead AC 
oper.ait1tl relay St, wh.i ch. Cal tl ther trunk 
lamp and Cbl Locks operili!'ttd to tad AC under 
cont rot of one of the followi n·Q: relay T1 of 
Fig.. . I or G, relays AT1 and ew of Ffg. C, 
or relay TT of Fig.. D. 

5 .. 22 With opti.ont YA, zz, and xe, or YA, 
and XE, Fig.. t, a.nd G1 gf"ound on Lead 
operatet . relay whicn Ca) lights the 

trunk l®Jmp, (b) toeka operated to ground at 
relay B1 over lead A, under control of orut of 
the fo.Llowing: re .. tay T.of Fig,,. c., r.·.etay TT 
of Fig.. 0, or reLay T1 of Fig.. &, a·nd Cc) 
with YR option, gl"'ounds the MS lead to the 
power. ring circuit iiU'ld extends iu.•dible ring 
tone to the calling party via capacitor AR .. 

klSdlllrUi~-ll'.ti-!!YDic...'=IIG-2.¥-Rii!ll!"JS-l!t.Q 
5,. '21 f optit\."1, the iru:omi ng switch 

to round lead fJ when the digit 
iii . to operat4! relay 6P, whi, ch 

trunk lamp and holds under control 

ZS o~tions of Fig.. C 
aru:l ZN ion; of Fig.. G, 

switc is arranged to 
the digit ztro is dialed 
Relay SP oper;ted (a) 

(b) lacks operated 
relay 91, tc> opens 

C and D, or op.ens 
of Fig.. G to 

tch, and (d) 
"s Lead to the 

audible ring 
capacitor AR. 

The sele·ctor switc·h is droppt>d to 
st>1.::i ng an attendant trunk. if ztu·o. i 1 

when both local an,d iru:om1ng selectors 
are mounted on the same shelf .. 



k£--'tll-ADIWit!U 
f.1~--~-i~.f! ... .L111.;~l--'U: ... i_i!l~-DD.lxi. 

5 .. 30 When option E 11 liP"ovided, relay RT 
ope?at~d f'ites . f'.elay RT1 which . N~ le1Ull•s 
t.el .. ay DP.. Lay.·· eJ:P f'&lt. il'l.ed: .. ext1n9~.dshes the trunk ·. . and removes audi·ble r1 ng tone from the trunk <option VT),. 

f1sa"-... ll:rmt. ... 61ttJlo!x 

'J1l1Di ... f:IU:1X_Rilki2mll£11 .. fttll 
l1 party di sconnectsJ' 

n.g ei rcui t removes 
re ease relay R .. 

4ll!DdiDl-R11£iDDI~l1-f1:al 

f R1!&~- i£ t· .. a eonnec rs 
releases, which re L&iiUhw·l rel1ys A and L.. In 
Fig.. 8, rt"lay r relea.sed releaset f'elly . T1, 
~ut . in Fig.. G, relay T1· remains locked to 
tead P.. Relay A released t ransfi!H'I the M 
lead from battery to ground to sig:nal the 
originating PSK. Relay L released operates 
reLay C momentarily and re l~!U!IItl re La; B .. 
Rel.Jy B released transfers the holding of 
relay S1 to relay R and opens the Olll i!"&t1 ng 
path of te lay C .. 

,,. * 
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5 .. 37 Wtuu'li tt;e orig1 nating end di scon:.... Aeets, the atsociated sign,iling circuit remove1 ground from, lead E to r·e Lease relay R which in turn reLeases relayt 191 and T1 .. 
Relay 81 released (a) remov11u~ the shunt from 
the A. c titof', ·. (~) ;round& the . M4UiSage 
r.. st•.·~ ead1 (c) '' ... teases relay•., 9.2 and BY, ~. (d) wi tn YU option, removes the ground 
from the steeve of . the .. selector multipl'i .. Rel&y 82, with YU option, removt'is the idle line termiM&tion from a,cro~;s t.he 4-3 w1Mc;ing 
of th• tr.;nsforaer.. Relay BY released t~xtin­guishes the husy laeps,. 

f 
d"'~ sconruu:t 
released rele«~uuu~ 1·ela{· 
relays TR and DL.. Re ay 
the c i rcui t to relays I iiU1d 
reliii!hliitd removes battery frcm 
traru5m1,ts. the disconnect ~~ l to 
tiiU1t end.. Relay l. relt'il triiU:'IIfef'i ground 
f~r reta.y 81 to r•lay Jt,. When grc.h,md 1 s 
r~<moved from Lt~ad E, signif)'inQ a disconnect from the distant end,· relay I reLeaset 
releasing relay S1,. 

5~40 Relay 81 released 
reg,ister lead, Cb) 

, LU, and LU1, and 
nr{l"Ur'I!O from the selector sleeve 

trunk laMp" When F i Q ~ Q 1 s us.e~ and reLay R v.x .option, is 1d11d,. relay R operltts 
r y RA.. Reliy.RA 1n turn performs the 
furu::tioru~ of relay stated e .. 

6 .. 02. Relay B1 operated Ca> connects the low-resistance winding of relay 0 inside the transformer to pr•pare the incoming switch for pulsing,, (b) removes ground from the 
message register lead, (c) operates relayB2, 
(d) oper•tes the BY relay tn Fig. Q, R, or 
S, .. <e.) connects ground to the sleeve of the ltlector multiple to mak• tha circuit test busy, (f) connects. the pulse correcting 
reLtys to the back contiih:t of relay R, and <t;J> connects !iiitors e and C in parallel w1th relay to make that.relay somewhat 
slow to rete;;~&.. R•layr92 operat•d removes 
the idle tine tarminat'ion from the 4-3 wind­
ings of the transform•r .. 

6 .. 03. Relay BY operated Ca> il!fith fig, S, 
operates relay IL, which advances the idle 1 ndi cat 1 n,g circuit if o.pt ion WK i 1 furnished, 
or lights the busy l if WL option is 
furnishtdr an~ grou~ds te sleeve of the talk )ack Cb; w'lth f'lg.. R"' operates relay It, 
which adv1ncas the idle line indication, and (c) with Fig~ Q, .grounds the sLEteve o1 the 
t~Lk ja<:'k and Lig •• ts the busy lam._,., 

DIALING 

6 .. 04 pulses are .r atf'd from the distant to this (;ircuit the associated 
signalitlQ c.trc:uit, which removes ground from 
lead E on each pulse.. Relay R releases each 
time ground is removed and reoperates when ground ts restored.. When Fig. Q is used, 
ri!ilay R will release and reoperate relay RA., 

n parii! 
midpoint of 

nn,s;.rJ;JtY;!I!In (a) connects 
iiili!it::!"l'iH!iit:iilt the 4-3 and 8-7 

(b) short c1 r­
relay D, and (c) 

21 
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reU~oves. r-es1ator A and capae"itor A from across the mid,o1nt of the transforliiiU" .. 
r>p~trJtion of relay lU opetu; the re l.ay TC ~iU'ld prepares a . ath for 

fi'l"UiU"JllliT .. UI''!;!I!'!I of relay LU1.. Ret C 1s 
to relitlllt', it 1 t 1 ed by 
and .. C, a:r;d it re Ltlilses, 1 t circuit to LU, rtltas•s 

at~d . C, aru::l op•ru11 . bri · .. to th• switch .. If lead ts 1 tiL not 
that rtr lay R 1 s it1' U. rtleased, and ,., ley L.U1 ope rate$ 1 n 

r•l•Y.LU. to hold open the brtdgl' 
nt::li<i!ml: nu swi tch" If Lead E hat · b••n 

thi 1 t'hlif'1 rt lay R will h:av• 
tne ground (or .. i f 

fi!>n,ii!lu!".l~.'ii' i!!ll·;il;; r• tay RA, which 

correct 
tch or 

LU and reLay 
the 

order of 1'0 
~~·~~~in~ operated 

TC alone 
The 

r•versals., reL•astn; and 01, which repe•ts th• 
to the originlilting 

r.•. t .. 1.ng. r. eta.'/ .... ··. OV!IU" l•ad M 

I 

6 .. 11 When the c.1iiiilled · party di,l!u:onnects, battery and ground are restored to noNu~~L, r~leasin,. f"tlay 0 wh1th releaset re 01 .. Rtl<i!iy 0 r~t•~~ed <a> tranafi!H1t tead ff"om b.• ~ttery .to g .. round t.o tignat the orig1n.ating PBX and (b) removes. a holding ground froe relay 91.. CRt lay 91, at th11 tim:e, however, 11 still htld op,erattd by rtLa)' R or RA which is held operated, by ground on, lead e..S 
party di ICOfll'l~!H;:tt, 
E by the as;o ... 

to :"f!''lJtase rela:y R .. 
R r,eleases reLay. 

RA rete:as•d <a> 
op•rates rel<~y TC, 

Tfl and lU.. Relay LU 
TC i'tld prepares a 

.series.with relay LU1. TC opens the bri 
tch a:nd removes t 
which operates in 
the grnund at reL;~y 

th,• bri dgt at 
:tleased <a> opens 
1w'itth at another 

· h.•ad, 
and 
the 

re!lfiOV~il'~ the 
4-3 

Cal extingut;hes 
re11o·ves ground f 1•om th• 

rele~uu~s reLay ll, w,hi ch 
line indica,tion .. 

£:iiliiDS~ ... fitlle ... i1,1,£9fl!ll!ll ... fi!:l1 
6~14 the li party disconnects, ts removed le E by the aslo-

li l1ng rcu1t to release relay RB re ••d rates rela'l TC, which nniilli'r•"''~' ;~:•·l.!l! relays and LU and removes a ground from rela'l 91 ... (Rel•'l 81 at 
s hm• remai. ns. operat•d;i' be. ing held b.·r···· a ground through operated contacts of re ay 01 .. ) 

relay TC 
ral-ly LU1 .. 

rill01ites the shunt 
J!"i;ft<!!li ~" ,,;;;"" iil~:ii! 11uu~i es · with 

r•~~.~~~~ circuit from 
The hig:h­
caults t'he 
connector 

'illi:U~::'!(lff'•V1 !!litOf'V tell'/ 1 fl 

When the connector or the trunk battery and ground are restored to wh'i ch rtie~UU!'s relay D, in turn ilii!IM~ ... ,H.,•" relay 01.. 01 rtl11Ui1!htd Ca> trans-
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fers lead M.from battery to ground to indi"" 
tate an idle circuit to the originating PE:lX"" 
(b) r~aov1!Uii the holding gt'ound· to relay 11, 
and <e) provides an operate .around for relay C thr operated contact• of relay LU, 
during sconnl'ct, until t'l'lly ·81 releases .. 

6 .. 17 The ina operation estabt ishes 
Jo'hlt control on d seorn~u~ct between intercon­
nected tie tru. nks{· th .. trt'by assuring a. 1r~nimum unguarded interva· during distontutet .. 

CALL T& ATTI:NDAHT (FIG.. O, R, &R S) 

6Jt--ll!Ut:I.IL.li1~UIJ:J 
6 .. 18 .en an ineomi ng . eall1 arC)und . is 

p Li!i!ced on the E Lead, by tne 111soe1 a ted 
signaling ci rcu1t, whitt* oper,a:ttl relay R .. 
When ii:Onnected to Fig.. • S a:nd R, relay R 
operates relay 91, $ojihi eh futu:tions as 
described in 6 .. 01, o .. o2,. and 6 .. 03, and 
grounds lead AC to the switch~oard applique 
circuit,. When connected to Fig.. o,. relay R 
1'\l"\liii!H!"Jlilf'll"a;rut relay RA of Fig... . Q if provided, 

.perforMs the funttiont. of relay R 
and prepar·es a D relay .bridge path 

the contacts of the puls.e corrector 

1.t.--L11bS1!ll-1il .. ltYD~.J..I&i 
DIDWil-1Mi1£bJgj!~-IDix 

or WA 4ind 
flJI''llilliU"'Jlilf·'l"4!!!1lt relay e·p, 

<b> locks 
over lead A 

lowing: relay 
R, or relay 
MS to the 

•~tends audible 
party via capacitor 

l.iibS1nl-tbi-I.cw:a.t...LJB! ... ix..!iUio.LJJa1 

,&-.,,J!l-!!!!"I!Jd 
fiL ... -i 

n9 swit(:h is arranged 
d1git zero is dial 
Relay BP operated 

(b) locks op. erat'!d 
relay 81~ <c> s or 1 

Q 

cord circuit to extend ba,ttery and . ground on 
the T and R lead$ of th.'" trunk, causing, relay · s to operate.. Relay S . ~ated causes relay 
T to . rate fro11 grouAd lead C1 of the talk j ·dr; .. 

. 6 .. 22 Relay T ra,ted (a) hu;ks ope rated 
thr ita own con ttl to ground on Lead 
C1, b) grounds lead P to hold relay S1, h:) operates relay T1, (d) releases relay S, !e) 
partiall)l closes a path for the opi1ration of rtla:;s A and L, <fl prepares 1 lock path for relay T1, and (g) completes the relay bri around the pulse corrector circuit, in 
seri with operated contacts of relay RA, 
toward the cord .. 

6.23 Relay T1 operated (a) operates 
relays A and l, <b> transft•rs the trunk from the incoming selector jack to tht talk jack, 
Ct> locks operated to relay r, <en opens the operat1ng path for. relay TR, and Cel releases 
i~elay flP, which extingui~hes the trunk lamp .. 
Relay A operated transfers the M lead from 
qround to batter as a supervision si,gna l to 
the originating .. Relay l operated causes 
N!lay 9 to ':)perate, which· connects holding 
ground to· rei.ay 81 .. 

6 .. 24 When the attend.emt plugs into the 
jack to an,swer the till, tube TP trips the 
automatic r'i no on the co,rd a,nd blUtiry on the 
ri of the. cord (option W8), or ground on 
L Sl Coption we> partially operates rela)l 
ST to e los~ the 6-7T and 6-78 spri:ngs to operate relays A and L.. <Relay !:ll is grounded 
by reLay BY. and relay ST partially operated,.) If f1,g. F is used rela,y S will operate from 
positive potentia: t on the cord sLeeve, in 
turn operating, rctay SA and causing r·elay ST 
to fully oper~te.. If Fig.. E is used, relay 
S operates f ro• . resi tt!lnte battery on the cord steeve, causing relay ST to fully oper­
ate.. Relay S "Jr SA oper.t:~ted causes relay. SA1 
to operate.. Reiay A operated transferi lead 
" from ground to ba!'tery to signal the 
originating Pax. Retay l operated operates 
relay S, !ofti<.h ir~ turn holds relay 81, which 
functions at described in 5 .. 04,. Relay ST 
op~r ... ' 'ted operates r.elay T t which (a,) operates relay RT, (b) tra,r~sfers tne tip and r from 
the incoming switch toward the talk. jac (c) 
with F option, e~t1ngutshes the trunk 
an,d ( d> releises re Liy BP, whi ch in 
ext1 ngui, shes the trunk lamp and f';ifi!l.m;,f:i!v!i!!H~ 
ibte ring tone froM the trunk .. 
op,erated advcu1ces the idle l'h~e indi 

fig~--~ 

into the 
ring of 

to close 
operates 

resistor H and Cb> 
ii':ii:i'"!1un,ri over the sleeve of 

rated fully operates 
(.a operates relay T, <b) 

operat1ng paths of relay TR, 
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re·tett·•• rtl~1 .. 8P, and <d> c lo~:ee tht sidt to relay T.. Reh~cy fJP rtb!UUitod shts the trunk . l · .. Relay .. T op•r ed t ransfert the .. tip . ring of the trunk fro• tht jatkl of the 1ntom:'h\g selector sw1t. eh. to. tht ttUt jdtk.. lela}lt A, L~ &lit and 11 furu::ti:on as described 1n 6.Z2 and 6 .. !!11 ... 
2 ....... lil~!l!ll,l19fl 
'-'!.ltirll ... fi.t:b: ... 21i.GRQDG11-f.1J:ll 

6 ... 26 Wh,.n the calLi party di ~eon~i!U:ts, the ossociattd s1gnal ng circuit rMOves ground from tead i to release f'tlay a .. 
6*27 When fig.. R ind S are used, relay R rt Lti1!U!id operates re tay TC, . wh1 eh 1 n turn operat•s relays LU and TfJ.. Retay LH op•rated reLeiises relay TC and operatts relay LU1, whi th nt th·t shunt act<o11 capae1toP · A to light t cc:u"d supervi1·1ry lamp .. 

When Fig,. Q is used, reLay R releas.es ret1y Rill, 1 f pt"oVided .. f"eleased <a> s the shunt across A to Light t.e cor>d rv1sory Cb) opif"ates tJI~J~y TC, ~hi in turn 
nn!.!H"R'r'.iili!Hllil the pu h~t corrector rt Lays une ... .. Relay LU1 c:ontl'ols the supe sory when relay RA is not provided .. 

When the attendant removes the cord talk j~u::k, alt operated retayt in t rele.tse and restore tht~ circuit 

re•. O.··.·.ved fr-o.m l . .e. ad !, '.·.ignifyi.no a disco.nn. eet fr• tht distant end, rttay A releas_.s rel(lhiil&1ng. rtlay 81 .. 

6 .. 33 ReLay 11 reltated (a) grounds the Mi-SS r 1ster lead (b) reL•ases relays 82, ,. , and , 11nd <c> removes the ground fr the selector slteve btnks .. 
6 .. 34 R4li•Y BY reletsed (a) removes. ground from the sleeve of the talk jack, <b> extin­guishes tht busy lamp, and (c) releases relay 51 .. 

6 .. 35 . Rela.y 92 connects the idle line ti!H"mination eeross the 4-3 winding of the r tin' cord. . Relay ST released· releases r• ays . and SA1.. Relay . SA1, in turn, releases relays IT, DL, and TR .. 
6 .. 36 F When the attPnda•nt di.$ton-·nects fir Lay S releases causing f'elay TT to release, w·h1 eh releases r·etays A, L, and T. Aelay T released tr~au1&f4!u's the tip and ring of the trunk to the 'inccming selec­tor jitks.. Rela A, B, S1;r 82, C, L, and I f•<Jnction as deser in 6.32 and 6 .. 33 .. 

7 .. 01 The opef'ation of incoming calli with H option is ess!tntially the same 11 that descri:bed in S.. for J. tion, with the e1 tion of the outward si• ling of relay A e 1neoaing aignal tha operates rtlay R, destf'ibed in 9,. 

8 .. 01 The opera.tion of iru:om·ing calls with WH option is essentially the Sili1!iil as that described in 6.. for WJ . option, with. tt'!t t1ception of the outward si ling of relay A and the incominq sign;l t at operates relay R, described in 9',. , 

!.:.--H.l,llfill!i ... Df. ... tU!fl!lifii ... Gf-Bib!l ... B 
H SR WH 8PTifJN• CDX METH8D) 

9 .. 01 The ~d !"'tu1 t uses the same 
i~t!:rpa~ ~ ~:q,~i 1 

to ~:P:!~! i~:r:foret i ~: from the voi. tl trarun;mi 11i on.. fJne wi r· tipl of the pair is used for si tin.g and the other (ring) to CO$ptnsate for fferences in ground potential and partially for variations in battery volt~ges. 

end of the a pc lar UU eq•u<iiiil windi:r,gs . connected conductor$ Ait the m' a.poi nts of ,.;:ii;,.~iili!<~'.i'i!.P:i!!!li.:ilili" A ba:Lanci.n.g network con-
rt-sh~t~nce (Fig,. J l and eapaei­N or N1). is provided at eaeh o~·r:w!i!~iillinn the P2 a·nd P3 windings,. The 

1 network is adjusted to 



W\ht:r~ tbe 't!"'unk is idle,. the junction 
p1-P2 windin,ga. of both R rela')'~' is 

;rc~;Un~:l,l(l 0}1' th~ ,_ i''ttays rel~U!LIId.. Both R 
art tL,i~tth;ally bi to the non ... 

1 ti an by tht1 r . . . . P! w1 t'ldifl 
ive pot~nt~at (-20 volts> of t 
der (r!iUii'lstor !U.. AstY~~in~ no 

potentiil difference, t'here is no ·cur­
rtnt f loli!!i ng ov4H' tither t runt c•duc tor~ 

When one end is off-h,ook, relay A 
contutets battery ,~tu•ough . the P1 
relay R, t1p ai~e of. tbt trurd~:, to 

optt .distant R relay on.its P1 winding 
to ground at 1 tl A relay.. At the ori ati n,g 
~u1d, cur rent in the P2 . and P3 wi . gs . 1s 
reverstd, ttnd1no.·· t.o operate. Nllla but tht.· signaL cu,r rtnt through tile P1 w . ng eort 
than offtttt this tf1ect and h,o,Ldl re~lay I 
nonoperated. 

9 .. 05 When both -~~ are off•hook 
reli,Y'I t~rted connect battery th respect e P1 windings of relay R to the tip 
l".!de of the trunk and no current flows "if no earth potential is · sssumed,. Both R relays are held operated by the battery froa the A relayt t their r.espect1ve P2-P3 wind ... 
ings to g . throu9h the voltage divider <resisto,. R>.. wnen earth potential dif-
fe!"'en,tet do EUcist, they produee site, and iaately equal effects in 'P1 and P4 

nt. of each R relay 1nd 10 are 
rututral ized .. 

XD, IR WJ SPTJDN <EM lEAD SIGNALING) 
9,06 The E&M circuit uses 

1 at path fro• for voice 
51 The IIIII hOW&Vfl', assoeiattd with DX 1 used to rteei,ve diaL puls,es .a from the 

distant end on ht<~d E.. so a relay R is biased to the ru)nope !"ate 
1 e1reu1t from 48 volts thr the oha ·. rtion of ~"'t>sittanee R, wind ng.s P2 

and 1 portion of resist~u'!te NA, 
and oh11s of res1stance L to 1iP''Ou:nd .. 

G£MIRAL 
10~.01 four'""Wi re termi:nation and pad con­trol circuit intet>connections betweer~ tht tie trttnk and 4•w,1:rt e1 rcu1 t are st;own sthfilat1-c•t'ly in: 112 and lf>J,. 

4•WJ111E C lf«'ClUi 
<MFI IU 1, 12, 

6A •• ,itSW11.111tllial 
10.02 When thit trunk circuit h; 

fot>. ust with the 4-wi re terminating 
pad control ei rcuit, the function and OJ:htra­
tion of th,e various relays is the s«UIUi! as 
prev1,out;ly dt!scribed with the i!Ut~epticns given below .. 

1:'0 .. 03 Rt~ay A with_Ji tion signal! tne distant PSX thr the P1 ings of relay 
I . via the . int (simplex leg) of one of 
th,e transfor!lert in the 4-wi re circuit to 
ope,ra,t<e relay R at the distant P9X instead of over the tip of the trunk .. 

to~ rattd (aJ short-cire~its two . transformer hybrid coil 
in the 4·w e terainating set to p 
.ti n,gi no during sing and (b) wi th 
YJ, opens the hart ci rcu1 t ftOII l'eross retiltor A if the ptd-out relay in the 4-wire 
~ircuit is operated, with option YK, 
r the AA c. i tor ridge froe across 
tht • dpoint of t hybrid coil .. 

Relay 12 con+:.roLs the idle line 
acro11 the tNU11former hybrid .. 

1:0,.06 Re l;iy TR controls ca> the tip and 
f'ing of the tr'insformer hybrid rather than 
the transfor~~~r, <b> th L i cation of bat-tery &nd ground th ri' ays A and L to the 
midpo'int of the hy id coil rather than to 
the llidpoi nt of the tr~U"Uitformer and <c> the 
$hunt . th:rough th11t. a r•lalt to t'e midpoint of the 'tra,n~former hybrid rather tharn the 
tri!U\$former.. · 

I i:s operated W'ith 
the midpoint (simplex 

t r¢H''iSforme rs in the 4-wi 
over the tip side of the 

of th~ 
rcuit is 

n ound 
vo tage~ 

the priaary wind-
A inductor · connected 

prevent an anti res,qaant 
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10 .. 10 The. ba~tef'y to f'tl<;,;y!t A -a·nd L haa 1 nduetor I 1 n seritl, wi,th it to, J)revtnt an anti!'lesonant cond~t1on .. 
1Ci.11 Resi1tor A. is the shunt teg of 1 2""dl and the ter1es leg,; are located in the e tif'cuit. 

I"-<¥>IIDs=t!I-Gi!lDI.Gl12E!I ... ll1t-i!i11£ihRsalt!l 
12 When th1s tie ti!"unk is used W'ith a r• . . te rmi, " .. ati ng' . •.•·•t and: pad cont.ro. L ei r­the T~RU jatk1s connected in pa"ratlel w !ih ther the taUt or answer jack ·dtpendi ng upon which applique circuit 11 u5ed .. 

10 .. 13 When the attendant 'm&w:IJ"I a call and 1t is dettrn•flin,ed that the catL witl be Lated via another tie trunk arr1ng·ld for re service (tandem switched with trans-IrS 11 ion pads out) the THRU ks of both the 1 ru::omi ng and' outgoi tie nks arii con­nected by a pair of cords.. The attendant then i"'iSEu·ts another dial cord into the dial or aruii.wtr jack of tt.e outgoing trunk and d1~Ls the connection ... Upon the completion of di<~d1ng, tht- di~l cord and the first ... antl!tlir­i,ng. cart: .. ~u·e . removed from the jacks.. Thi!li c ordt' in thi' THRU j .i~ ki hoLd . th• ~qu1 nt &!!if. descr1bed 1 .. 19 through 1 .• 37, 1 .. 40 an'd. "41, 1 .. 52 th 26 truo·cugh .5 .. 29,. and 5 .. 30, chwptndin·o d'ppl1 e t1 reuit used.. Tandtii con-l:ifd~ ,;~t ll type PSX twitthboa.rd ~~~Y be l*d ~i th two eorthif instead of three, as ,r~t'ttH'!'li\llti procedure.. The cord of ~ be tUI\i!rted into tht Of' TALK the .. c.;lling. trun,,. t()fin,ect1on txt&r.ded to the tit trunk 
dH\1' ~. !l;H!f'tond. pair· itk t1 t· trunk and of p•1r into the 

1 trunk for out 
t.• .. ; r.s· ·.t.:. pai r can ng trunk. 

1'0., 17 iiiW!lay B2 eontrots the idLe. line termina.t1ort ~cross, the tNifl,lfor•tr hybrid. 
10 .. 18 ltl~y TR eontf'ols Ca) the tip and ring a·f th·t tr•ntfotmet hybrid rather . than the tra,nsfor~er,. (b) the application of bat-tery ''"d ground th reta·ya A and L to ttut m1,dpoint of tnt hybr eoi L. rather than to the m'1 int of thl' t ran sf or••~"', and (c) the shun't t the 0 relay to the mid:point of the tN~.ru~ orm•r hybrid rather than the tratUilforaer .. 

10., 19 Rela.y R is oper-ated with WH option fiver a p•th v•LJ the aidpoint. CsimplEU< leg) of one of . th• t.r·ansformers in the 4-wi re ti rcui t. instead of over the tip side of the trunk. 
10 .. 20 Th.e mi,dpoint (simplex leg) of the other tran!irformer in. the 4 ... wi re ti rcui t i 1 used to. compensate for differences in 9f'Ot.md pott>ntiaL and variations in battery vottage .. 
10 .. 21 The shunt t the primary wind-ing of relay 0 has inductor conru!!tted in series. with it to pre.vent an anti resorumnt tondi ti on.. . 

10 .. 22 The 
inductor S 1:n 
anti resona,nt 

10 .. 23 R•s1 A it 2-dB p~;d .atld series Legs the 4""wirt circuit,. 

~~--f•~-kldt!llJ:iZ!i-:-!1gJk_,..il 

A a·nd L h~s 
JU"event an 

$1. 1. · .. -.l.... 1-1Dt ... el~-1,t ... !flQU!4-ei! .. Jl1ia-1 ... !11 J.!Ytl 
10 .. 24 e.n terainati 
i lt11iition <i SICOOO I tllf rtui t#' the norma t pos.t springs ncoming s~Uiu:tor of the called PSX not il"NilflliQ~d . to . cause the 2""'d9 $Sit>n to be removed .. 



i nco,m1 ci r.;u'i t.. Rt' lays ~VT . and TPC are tonneeted $tr1 ltoiiid 19, but the resist11nce ground l onl)l' operate relay TPC.. Relay TPC ratl'd optritll relay P6, which reMOV4!Ui the 2 tril!rus.m:1:1t1:on pad 1 n the incoming c1titt~1"::.. AI 1oon 11 the incom­ing I!Utleetot> co• letel tht c1 rcu1 t through 
i banks, . re TSP of . · " 21 ( associ a ted.· h the outgo ci rt'\11 , wi l opt rate, causing its a!Uicu::it~ttd r·tla;r Pe to optra,te, which removes th• 2""'C'B tran.s.l!:ill1on pad 1n the outgo1 ng ci l"tu1: t .. 

!l:t!Di:sDS-l!itl-liW.!lll4 ...... lJ;g,.l~,...JIOQ ... .li! 
10 .. 27' When thie tie trunk 1t ueed w1th a 4•wi•"e ter111 nati no set or 24 , v-4 at11u•, the THRU jaek 1s connected in . witn either the TALk or ANSWER jack, eptnding on which applique circuit 11 used .. 

10 .. 28 en iru::olling c.lll to the JBttendant, the circuit functions as dt,tribed in 6 .. 1:8 thr ~ 6 .. 20.. When it is deter~ined that th11 cat l L be com:p Leted vi a another tit trunk an· for 4-wi re servi ee <tandell swi tchtrd w1,t f'Ji!i'UiUI1Sii9,~ pads out) the THiU j IC~S of both the incoming and ou<~:goi ng tit trunks aNi connect pair of cords .. •s.soon as the loop is e e, relay ASP 1n both circuits ooeriotta, causing the assoc1.-ted ·PfJ relays to op~tratt', which removes the tranteisaion pad in each e1rcui,t.. The attendant t inserts another dial cord into the di or answer jack of the outgoing trunk and diaLs the t.onnection.. . completion of d'itl the ;:H .!l cord and first aru!!wtr1nt eo are 
r~HlHHJt~d fro• t!'le jack .. 

the THIU jacks hold 
depending upon the 

DX si L1ng fro11, the tie trunk 
'15 pas'~ on a si lex basis to the trunk.. The fid e:~~t it through 

o;iV\ . the. t r;Jnsmi t or recei Loop asso-t~i ited 1i~d, th the 4-wi re ter'111i neting set .. 

l14. ... ,~J.,!£li ... !£_L_£'c.-I!LI 
11 .. 0·~ These jacks are rov1ded to fa:tit"i,-the circuit y and for.making 

jack placed in jack c will 
from g:rou'nd to battery, .au'ld B, C, or o, wi t t o,::HIU''Ite rto lay av. 

th~ circuit test bus by groLur~d'i:ng 
''···"'"'""""'" o'f the se lecto·r ti le and the and by lighting the . y lamps, provided by t:i ;.. B.. Battery on 

C<iiiusel the c i r"'ui t at the dista,nt PBX the trunk busy,. W~<~'n f1g.. A is 

liA-.tll,iHI-IIiii~JIIIi 
PULSE CtlRRECTINI !iii!'!ln· .. ·•'~~'..,. 

13,.01 Peree,nt brtak tests of the· pulse correcting . rtL;:l!,y.l .. may. be . made by .. patching jaek SW of the pulling te~;t circuit to jack C of the trunk.. Th,e output of thi pulse corrector may be meaturtd by patching, jack B of the trunk to jack PLS CHK of tht!' pulle r at1 est set.. T·he 48 contact of the B2 r ay ould be 1ru;.ulattd in order to remove the 01 nttwork whillt' uk lse repeating test1.. The lU1 . a:nd D1 lays shall be b Lotktd nonoperated:,. 

13 .. 02. With t. he p,atchi,.ng cord p. i.ugg;ed into jack 8, tht intOIIi'nQ I.Wi tth i I cut off a,nd relay 81. 1 !II operated; from the local contact to ground on the ]ack.. 91 closes the bridge inaide the repeating coil and pr~pares a path for opera,ting . the pulse correcting relays .. The output of the pulse corrector it measured it the tip 4md r1ng of jack e.. The tip of jack C . is grounded and ring is conneeted.to the pu lae c::orrec · re laysjli' . w'hi th rep1tat the pulses froa tlut" put 1nt teat 11utt .. 

l•!tJr.--tiDJLiiitift!CI!l...IiJl .. lil 
14 ... 01 A connection in the di:stant PIX mili!y be set up by p l hand . . tel test set into it~tk d'ial ing he desi rid nuMber,. The talking c1rcuit 11 ctosed t . h . to permit conversation under this c:ond1 ion .. 

l~~IlJIJtii-1-llbAX 
,15.,.01 . The D jack is providtd for testi..,.g and readjust1n th• R relay.. Current flow tests may be e a,s inai catted i~ tiHt Ci read t Requirementl table .. 

lA~--Ilt.J.:IBWlL-BYIX-IWil.i.l 
16.0,1 Wh~u'l all ci reui ts in 

busy, all of the 91 relays wi thus removi:ng ground from the K 
t~uses th,e all-trunks-busy register to score .. 

11 ,.v1 When ae · 1 dle i ndi cati ng pro.,.rided the , operation of the removes ~.a.ttery from this circuit to 
trunk. indi C1it1ng circuit.. The id~e ing circuit c•uses the idle indicating l 
corr~spondi . to. the trunk seized to retired and he lfmp correspondi to the next 1vailable trunk to be lighted. When the IL relay is f'eleased, battery 1 s ag.ai n pro-
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vided to the id:t• 'indicating ti reu1 t1 permit@ t1. the la,•p to be tig:ht.ed.. wlu~n tnt trunk IQi!il bltO!!IfS the ntxt IVIilable. 
1'1" 02 When de id t• i ndi cat1 n,g Laaps. iii re pN:wi,dt:d, thl' · rii!ition of the IL relay txtingui thtrs . the UU) lamp and furn1Ghf's the nel!!t releastd IL rel11y battery to light th& ~ssoeiated INO laf~P.. wtum the U. relay rele.i!ises, the IHO lamp of this cir-:uit l1 s, 1 f 1 t 1 s the Lowest""numbered ci·reui t wi a reltased IL relay .. 

li.&.--Uli-Wll!l.i!D~-Li.~R.i-il!i~~~~~-'-11~U1I 
When thti CiU"t''h!ir, CX, or SF signal-rc:ui t i ~ loc,Jiit&d c: lose to this t, e~ruBl. eq\.iiipment is required r;.n,r~,f";i!H\' a signal . leads extension •t the ~1gnal1ng circuit end. this e1reu1t to operate with rcuit end of th,e sigru1rl leads 

UJ ;,, pro,\tided to .. make slightly slow to f'elease, not relea1e f•ls~ly due ta 
of t'&lay R ClUJJ!U~d by a pulsin9 relay in the no tif'CU"!t,. Tht .false cause the circuit ta 

which is bridged in A <ffi!Cf'OSI the tip and dialingp is provided to 
i:n tht ~ttendant dial .. 

st~nee, the di&l wouLd place rcui t acroliiHiii the condens•r .. 
~~ on calls fr~ ;tations an 

rt~'h!!ti!!nce is low .. 

maintain 
while the 

tr.insferring 
~.:i!>'il'""£~"""'"' vice 

the 
rcui t. 

a ter~!:litlatian 
nil'.,h.H~ii'\;'!" repeater 

to pre­
art' sent 

fJPTU,HS 

19~07 to Isstt~ 131 of the SD, vt~u•iaus option's weN~ add•,d to pr<wi·dt addi ... t1onal fta.turl!l:s i~:t'id corrections, As a mattf'r of record, the fol lowi no option; w:ert addtd, 
19 .. 08 In fig.. and o, option ZS was previously <iiiddtd for purpose of opening the ri'nO condu~tor to drop the incoming selector when the 1ttendant digit 0 was d'la Led,. The f1ult introduced by this cha was;!' with F option~ 6P would oper from ground on l a signal the atten-dant, but as soon as retay l:lP operated, the iru:om:tng selector woutd r•lease, re!lovitlg ground froiii lead 6.. Relay 8P would then rtliihiSI, txt1ngui15hing the trunk t;~mp .. 
19 .. 09 This was torrectl'd ZZ. and .. rating options E Sption YA replaced option E no longer required in Fig. 
19 .. 10 In Fig.. G, option ZN wa.s previ'otu~.­ly added to .rtleas• the incoming selector 1ilihen the .attendant digit 0 wa; dialed by open·i ng the r'i ng eo~ductor.. A part of options F and ~N c:auaed re la,y fJP to fill!~N•f:,i!ffi; f!"'Om g,round on lead P o,n every inc which s1 l~>d the attendant; with £ retay eP ad a race condition on l.otkup relays 81 and BY .. 

19 .. 11 To correct thtst ZQ was removed, options cha , options ZZ and YA opti 1 E and F wtre rated 

fJ:P was changed to a code operating and had contacts and ring conductors .. 
19~13 With these ch relay 8P would not operate on' ev~ry i ru:~ ng call, would be locked up undt'r control of relay T1 when the attendant di,git Wii!!S dialed, and with option VA, · would rate f~:::t iinough to loet up before· rf'Lay Y o,::utrated .. 

19 .. 14. t:lption lU was added in Fig .. 1 and delay closure of the tip and ring after ng to prevent • false flash1 recall signat when the called ~:h1U'tY an,sw'e 
19,. 15 t:lption lV . ilil'a's ii!Utld,ed in Fi$J.. 1 to p,revent a pumping it ti on between tht 'l ru::QJ~~i ng s.elector and the t1 e trunk when the calling party disconnected first~ 
19 .. 16 

Pf'E'V&I": t ""ii''H ~!11'\i' 'it ii!'li;Ji"i; 

nected 
fig.. 1 to 

n Oil'tf' con­
trunk. 

iNI added to to provide for 
o,f fea,tures to one 

added to Fig .. 
option zy to 
between tie 
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trunks whefl tht catltd st,tion answers ;;nd 
Cb.·) tttibl ". ih.· tht. · p.·.u ~sing p:ath '.or aJ! i ncom"" 1ng . t1:e tru:nk. czll1ng party to dia\. throygh tht jack circvit .. 

19 .. 19 W1 ri nt opt 1 on v F 1 1 add:td to fig .. 
C . to pr~tvtn·t a lockup condition when uted with the 607A or 608A switchboard during 
attiiu'*dant 1 L 1 or when the tttendant changes. co ;.,,, an esta~bli.~hld 
connection .. 

19 .. 20 Wiring option VH 'h!l addtd to Fig .. 1 to clear a lockup and ing condition on 
d1tconneet., when used the 607A or 608A 
swi tehboard when the attendant d·i sc:onneets .. 

19 .. 21 Uption YK is added to Fig.. 1, 16, and 17 to improve pulsing and l"'educe tran-
' i ents dur diaLing... The 01 network capae-i'tor• is c td to 0 .. 5 uf and c:i~tors C and C1 ar~t a:dded in series the shunt path across the tran,sformer to reduce inter· digital clicks and pulse transients durin; dialing .. 

19 .. 22 Wiring option Vl is added ·as an additional strapping option. to the NC resis­tor cf Fig... J to permit balance network adjustunt for loops tess than 1000 ohMs, when ;~rranged for 01 s.ignalirBg .. 

19 .. 23 The N capacitor is provided as YM opti·on to at Low. for p·roper balance ruttwork adjustment; 1e, when OX s ling leads are connected . on a simplex s1s over a 4-wire network, the reatt1ve impedance of the line may require the removal of the N or N1 capacitor C ref~er to Notes 117 .and 311) .. 

19 .. 24 Relays RA and TA are provided in F19.. . M for use with Fig.. G when associated $W,tchboards are arr;~nged for flashing 
1"4iU~il L L. 

19"25 8ption YR is added to the switch­
bo~rd applique ci reuit, Fig.. C, D, and G, to provide for audible ri tone to th~ trunk 
when the distant stati dials the operator .. 

flption VT 11 cmdded to fi.g.; C to 
for tripping the automat:h: ri,ng frc;,m 

cord circuit on outgoing calls from the 
tchboard and to provide dial tone to the 

~ttl!lndant wturn the inco1ring selector at the distant end is seized .. 

fll)tion VX is added to fig.. C and E 
Jrll"•r"HP!.ft;;l;l for use with the 608111 ~~itc:hb?ard .. 

Wiring option YU is added to 
""~t'lur·Jili! the . unguarded intervaL to 

disconnect of a tiiJLL originat­
station .. 

is added to '16, 
the A capacitor 1 uF 

in transmission iii!Od 
'il!''ii"'~•i!'iie:'!i ... ~,..u· tow<~t rd the 1 ncomi ng 

19 ... 30 . Wi. r .. 1 option XA is added to Fig .. C to .,; dl' bus feature when us•d 
with t e 668A awit 

19 .. 31 tlption XB is d~insigruil:tl'd and is for 
use with the 4-w1re terMinating set and piiid 
control c1 rc:ui t, SP-65789-01.. tion XC i'l added for use with the 24 4 teL one repeater. ca.) tandem locatiot~ when Fig. 1 is furnished or (b) when provided at a terminal 
locat101! .. 

19 .. 32 Wi r·1 option XO is added to Fig .. 
J to de hi er voltage on lead E to peflm1 pl"'oper operation of the 188 toll testboard test circuit when testing the trun.k .. 

19 .. 33 tlption YS is added to Fig.. G to 
provide for two""'aek operation to tlte 608A switchboard ... 

19 .. 34 Bption ZF is added to Fig.. G to provide sleeve ground through diode Sto the talk j aek. t-o activate the cord ci reui t when associated with the 556A switchboard .. 
19.,35 fJption XF is added to Fig.. 1 to eliminate falst- opl!!"ltion of the switchboard 

l in·e lcm:mp on outg,:i't ng station selected calls;;­when the loca:l tie trunk is arranged to route ineom1n,g calls directly to the switchboard CVA option> and the · distant tie t!!"unk is connected to ~quipt!itmt arranged to bact iPediate delay dial polarity on 

19 .. 36 Wiring ion IG is added to fig .. E and F to P"'Ovide . autoMatic cut-through of the ri· ng . side of the line wh~n the trunk is cotlneeted to a unual PBX at the distant end .. 

19 .. 37 Fig.. . 18, 19, 20,. a, A, and s 
li!lnd their assoc~:<it~d options provided as ntw circuit fi gLn·es and ~'Pt ions, replacing the Mft Dite.. and AIM Dnty figures and options .. 

1 .. 01 The station pul1in9 a.nd supervision maxiMum conductor loop res'lstance is 1500 ohms.. The 1rh"limum 'h':iSul.!!!tion r~si,stanee is 15,000 ohms .. 

1 .. 02 The trunk p~;h:·i ng and supervi )!don 
ma::d11um . conductor loop resi sta1H'.;e i $ 5000 ohms.. The mini 11um i nsu t<it ion res;, stince i 1!if 30,COO ohm1!:i., 
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Olf'tGOIHG CALLS 

3 .01 When this c 1: ret~i t is J,t-12td by .a selector or selector coru'Htttor or when a c:ord ~ .. •.,.p.lugged into the 'UtUting j:ack or dial )IJtk: 

(b) 

r ... o ... ·, .a. ro·u·n,d the slttvt of the 1eLector multiple .. 
To ground the slt!evet of tht~ talkin,g jackf and THRU jacks, wh~tn providt~d .. 
>ro, light the busy l or txtinguiah the idle indicating amps .. 
To signel the PBX at the dist;;nt end of the trunk .. 

To disconnect the ine011ing selector from the trunk .. 
repeat dial pulses to the signaL ... or, to th~ distant PIX .. 

:5,03 To flH"!"rit;h <i talking path .. 
1~u rni sh t ra~l!Uti tter .. battert to lt•tion on dial selected calls .. 

];,05 rt~ ,,~ .... ,,,.'iJ ...... oiill; answerin,g SHJptrvision .. 
hold under joint cor'ltrol of the called part1~Uii .. 

;~.,\)'#' 'f'o remove the 'idle lint ttrll!llination Mh~n thi; circuit 11 ~:•ited .. 

3.09 
i~t or i' 

3 .. 11 
;iilli 4-w"irt 

:;; , 12 To 
hJt'illiitions. 

to a 4-w'i re t~u·•ination t4iH'•td na l repeater,. 
the transformer hyb,rid dur-

1,'~3 Wh~n trd~i tif'euit is selected at the ~~1~ 1 ~ ~~- ~ ~"\ t ;\f.H1d ! 

(d) ro leize thl incoming 

the talldng 
provided .. 

or e:lttinguish 

Ce> To (;orrtu::t and r at the aiat ~ulset; from the signal .,; circuit of the distant PSX to th ,n,eoming seltctor .. 
(f) tln t call to a stat1on or to another t1 1 trunk, to r&Jlrtat ' rvi sion from the called party t.o he o,riginat1ng end .. 
3.14 Dn a cat l to t'ht attendan:t: 

<a> 
(b) 

(f) 

To Light the trunk lamps .. 
To provid.e aud.1ble ring tone to the calling party .. 
To release th« ineomin; selector .. 
To retire the line la•ps when the attendant answers t'he call .. 
To furrfl:sh supervision to the origina­ting end .. 

To hH:k out the line at tend ant disconruu::ts 
if the 

To permit the party to dial through the cord when oi. con-nection ' •i table this tyJHi! of operation has been ~St.ibl,sh·td by the atten'di!iint. . ThrcnJgh di a\ ing of this type cannot be dont when Fig.. Q 'I provid!XI with VX option where thi!!' ci reui ts have been, taodi fi, id pi!H' 65440-01 (rated Spttial for the catiot<t of auto11atie fL~Jhin~ rt:eilil' Neithii!Pr can thr dial 1n,g of type be accompLish whton inband naling facilit1cu!l ar• ut&d of the type of switchboard in 
3 .. 15 To hold under 1:oint control of calling .and called p;;rties .. the 

3 .. 16 To provide means for making th& circuit test bvsy at bott ends of the trunk .. 
3 .. 1:7 To prcnnde mt\ .. n,s for making perce,nt break tests of the pulsing features. of the ti rcuit .. 

3 .. 18 .. To provide for the operation of an. all-trunks-busy register .. 
3 .. 19 T ·h:je a balance for an iiUlli·lU)·" ciat~d tel one rep•ater while the tie trunk is idle .. 

~,~. ... _,§!Ui:~!lJ:f§_&l!&Y!Ii 
4,.0": When this circuit is listed on a keysheet, thtl' connecting: information thereon is to be fol i.owed.. ··· 

(a) first Slliil&ctor Circuit - S0-66359-01 Ct1pieal> .. 
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(d) 

Cel 

(f) 

Selector 

Ineo,min.'g. Connector 
CtypicaD .. 

SD-66360-01 

Cord Circuit - SD-66198-01 <typical>. 

T pe 9 Cl Signaling Circuit - SD-
9 1 <typical>. 

Night Alarm Circuit - S0-66653•01 
<typical) .. 

(h) Buzzer C1rcu1t SD-66914-01 
<typical> .. 

Ci) Traffic Register Circuit - 50 ... 65774-01 
<typi ca,u .. 

(j) 24 V-4 Ttl4tphone Rep'later Circuit­
S0-97047-01. 

Ck) Pulsing Te1t Set Circuit - 50~31481-01 
<typ1 ca U . 

( l) Pu l st Rtpea 1: i i'lQ 1'ts t Ci rtui t - S0-
31667-()1 <typic.;l .. 

hd Tie Trun!c. Circuit at Distant PBX -
SD-65718,-01 <typical>. 

(n) Idle Trunk Indicating r'tuit - SD-
66657-01 C typi ca U .. 

\1!')) Appli,catior. Schem,atic-
< typi ca U .. 

(t) 

or Single-
gna rcuit ... 

Circuit 

Coil Circuit- 50-95492-01. 

for AC ld 
ng L8,\'lltj:Hl· "" 

Circuits -

and Pad Control 

Circuit 

ary Tie Trunk C1rcuit -

Circuit 

Circuit 

Ci r;ui t 

. <aa> Signal i 
iir - SD 

Cat) No.. 6081) Au xi 
Alarm, Batter:y 
laneous Circuit -

Fuse 
scel-

<ad> No,. 608A, 6088.,. or 608f> AC Lam,p 
Relay Circuit - SD-667,4-01. 

Caf) Rota Switch Circuit -
SD-'3 

Cag> No.. 608A Cord Circuit ... SD-6672o-o·1 .. 

<ahl No.. 608A and 6089 Auxi 
Fuse Alarm, !attery 
cell•neous Circuit-

t- SD-65832-01. 

l& ...... I!!!!Yflk!Y!l!i-Iii!l!i-!iiYl!itlt!!I~ 
5 .. 01 This circuit shall bt cap•ble of 

meeting the requirements speci· fi ed in this 
circuit descript~on and in the Circuit 
Requirements table .. 

~ii!lr!!L.l3L:-Bf!~D!~~afL.Bi!~~Yi 

aJL> ... --'biO!iiiSL!!!SL!dil!st-fYD.G1i2!!1 
A .. 1 Fig.. 22 and option UX havE been 

Ydded to 'eliminate a false pulse condition 
when th1s trunk is extf'nded to a No,_ 5 
crossbar central offir.t and a pumping condi­
tion on amliiwer s.upe rv1 s'\\ on when this trunk is 
used with non-B1!llt Syl:it~m carrier facilities. 

A .. 2 tlpt1on 
Fio.. 22 . to 
f)ption UZ has b~~n 
f1.u1ttion when a swi tcriOO;Bro 

i4.---'b.:i09!i-1!'l-!12Riti!1Yi 
B. 1 !s1f;1!SL!io_fi94-.... ZZ! 

CA Relay, 112 Ak30 

RVA Relay, 112 Ak30 

ex Reley, 112 AK35 

MSK Relay,. 1/2 AK35 

W Relay, 1/2 AK' 

Z Relay, 112 Ak4 

li'!Sk1 Resistor.., 1!•8" 

31 



MSK2 Resistor, 1,8fW 

CX Resistor, KS-20289, L3, 25 uF 
MSk Capac 1 tot',.' KS-16390, L 1, 25 uF 
ex 01ode, 446f 
CX1 DiOde, 446F 
CX2 DiOde, 446F 

Q"_.JtlfJ;t1111rtn_g1 ... ,!llas.sa 
0 .. 1 flption UW has been designated in Fi;~ 18 and rated st~1mdard. 
0 .. 2 Bption ux has heen add'ed in Fig. 18 ~nd rat•d A&M fJnly to allow F'i g.. 18 to function with Fig.. 22 which has been added ~nd rated A&JIII Dnty.. Wh·:~n Fig,. 22 aud option UX are provid&d option UW shall be removed .. 
0,.3 Option UV has bf>en added and rated AIM 6nly to allow Fig.. 22 to function w1,th a swi' tchboard .. 

0.4 Elption TA hat be&n designated and rated StCtndard. IJhen option, UY 1 a used option TA shall be removed .. 
I>. 5 8pt1 on UZ has be-en added and ritt'd A&~.l!:lnly to aLlow Fig. 22 to function when a switchboard is not provided .. 

22 is added to furnish appara­to . el imina,te a fs!te pulse ing condition under the t ons: 

Cal When a tandem call is extended to s No,. 5 crossbar central office via a 

'

round· start centr.at office trunk, a at se puLse may . be gcene rated toward the centrsl off1 ce W'ht~rn the trunk cuts through to the central office regis­ter. The false pul:~e is due to an inducti,ve open during the char t1~:~tl of the A inductor. Thi,s i ctHfe op&n has been eliminated by the addi­tion of the ex resistor across the A inductor under control of the ex relay. To 1naurt that the ex resisto~ remaint across the A inductor until the central office register is attached, the W-l counting relays are furnished in fig.. 22 to count the central office access cOd• and the first digit diated into the ce:1traL office register .. 

Cb) A pumping condition may occur on tan­dee connections when the; called end re~urns answer supervision. At the tand&m point the A relay in the outgo• ing trunk may be mol!llentarily released operation of the RV relay due to e A i nrfuctor in the ineon:rh\g trunk .. The MSK raLay is provided to maintain battery on the M lead or the OX circuit during the momentary release of the A relay. When the MSIC relay ;, used the CA-CX ret111y combination in Fig. 22 must be conr.etted to provide a lock path for the MSK relay., The MSK relay mut,t be locked out of the c1 retri t dur'i ng dialing to prevet"'t interf•renee w1,th dill pulsing .. 

<l. 


