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[ ~ ) _ ~ L o I B B  , g r~ -~ r : b  i;3 "130" l s a a  %o Piguy& 3 
o r  @ 6 2  cperace relay !DD) and (73 gpovib@e 
a :sc&-s@ g r ~ u n b  on :h& D I 2  iegd $0 re lay  
(D3) &-z FA.**- +&a. 3 .  " 

Re;ay (D2) I n  3gezat:zg lscka % h r ~ u @  
:ZB ?r22% csn%az:s 2,s g?:>und an zhe DFd 
Is&& %-"a& X ~ c . ; r s  3 rd",sccx.zccts t h e  ;r;r:ra;ri$ 
$or $ k c  zr>az& 2s2p IL)  se ? s a t  :% w f l f  20% 
Light i f  2-e ze3fra;- ~3f:'ies sTz:.:%ld rering 
berare s ~ R : z R ~ ~ ~ ? S Z  I?% BE<! C - T E T ~ C : ~  b a t ~ e r y  
f r s n  ?es;;sgsnze Ik:, %9$2,3~~ XB* z + ~ % T :  pig, 3 
G=1 ~ W U S G  w F t k  PLg, !% 2: :;>*$ :ac-k s;eevs $0 

It casE k s i r ~ g ,  W:p_3 FLg~re j, $ref&y 
( 3 3 )  a lso  :Lg:,%& % h a  $~*b*igr3k ' Z L J Z ~  1 ~ m p s ,  

men %ha eqrJlpmen% i r r  %be 6antraX s i -  
r i c e  func%ion%,, re lay  (8) operst@s fram 
cen%r&: orF:ce ground on the  %ip s i d e  of 
t h e  g r ~ n k  an@ closes %ha c l rcu i$  %a relay 
(CT) r k i c h  aperages,  Relay ( C T )  cu%s %hq 
@$&%:om thravgb 5 0  t h @  % f g  and rizg o f  Cke 
c e n t r a l  a f f l c e  t x ~ n k ,  cannacSs graund i n  
multiple u i % k  the  ground on t h e  $81) n l s y  
50 Bald t h e  se fec ta r  over %ha "3 lead, and 
c2sses a c i s c ~ f %  g o  relay [SR) whSch opsr- 
stes,  Relay [ S )  no% hokds r r o m  bas%ary an8 
graund a t  tne cen t ra l  af f fce,  

3e:ay is?), ( I f  reftovea %Re batC@m 
through res2%tersce :9) frcn %&a t:g aLde of  
%he :Funk t%e~t : ?y  reieasing r e 3 a y  fz), 
;22 ~ : ~ : > 9 9  4 L>2kzn& c~~~~~~~ fop rp l sy  : C y ) r  
3 4 : 3 52 s:?c~r;ec%s %%a g~2uzd f r~m %he ring 
n i Z e  3:' ::?+: -:.~3;nk, pp~$:$ee ar? a&$:- 
* . )  , -23% ,-. 2,- --;. , , & , $ I  .- - f 3p :r;=iriLi?2 ?ik",9 Z ~ > $ ? C % Q ~ " ~  

l 5 :  prov:*:rc n oupp;r!necrary lorn-up c : r ~ o l  t 
?or 23;3;3g re:~y :9D: o ~ c ~ a t e G ,  :el c l s ses  
2 3 5 , i ? p A e ~ , -  e ? ; ~ c ; i %  f - : ,~  A k g h  t :cg 2i-a~ 
3u$y l*:ns?, *i"s F:gups: -5, REC, i7:  c:o&as a 
z~?plqp'r'":"r:",asy c : ~ c ~ : T  % Z'~1-9 ope pagkrzg r e l a y  
p i  2~ " - 9  r,z5.2,, -.-*...$ 5 :s ext;:~gulsh t 3 e  Z d P e  :3-  

3 :.::at",$ S, R;TT ;q; ~3 %'ZX'$ t ~ r  ' ' ~ J ~ I  w$,~:;PI+-. :5? 
l i~-g<s y,ny t s c y  k a a p  u l t k  "ZZP s r  eYJ' *:r- 
Zr;&. T:;;;;. 5 E 9 5 A Q g 3  P;,r;m p$e%F% 9:ai g3zr_3 
*,:ze c;~r:&:*i> 7: f X,CB :re? * 5 . r ? 3 ~  ::f B :f:d, 
:rffi*%*:::- 7%- 3 $ z i i ;  -::*,.~giLepg~ ;;: ~ 3 . : '  5 3 e y 8 g 0 ~ -  2 2 

) * ' - * * L I  
,;:-:a *:\:xf>rJh, ;, ,..,.:? 3 ~ 3  ;f:;52 'g;.=:il; ~p"Z%.rra; 
.>r':':q~5 & l ? 3  *>':$: $:&LA ([rQ %:;I: :;ergz,:s: ;:j*- 

:*:*:e : T>*?Z>$ % > % : $  ::: *>$F3'>::*%j> y3y):apF* 

*y9e ( 0 ~ ~ )  :2%s6e pre~nn:t zne (03;  se- 
lay 3,2pp, +?as? I-;":: a ~p f al= k -up gPb38~:\d, p;ry~-~ i de h 
By r@&ay CSS-:;, Z~ors: f"a iaeby iccki~g-up 
reiay icy),  

6,24 Pkgufe f a y  2 C3nnecZed Lo TGLJ 
S-2.z s c ?  : Bers :>ac G i r c u f  t. 

%hen the sZatiom d:als, ?&lay ($1 fc:- 
law@ bkaf p u i e e s  o p s n l n ~  a n 3  c l c v i n g  g E e  
circuid to  re-223~ { S . q 3 .  %cL&y { S i )  2s ::lab 
5s s"eicras@ 8nd holds over L,"ie dial g ~ l a e a  
s o  k%at % h i s  e i r c u f &  rems:ns Xn %he " e ~ s  
%hx?ougs8* p o g l t i 3 n  wails %kc stsg:52n I s  
dfaf , fn& en& d;brrf%zg the  ~ a l k l n g  %rsZcrr'x.-:.h 

6-4  DiBconnee%fon 

&%en ",~"ie s" t&fon rSksconnacds, re:n_;  
(3) releBses sn r@:@abfn% re l ay  :$,: 
and %hs c e n g ~ a l  a f S i c e  ~ q u & - p ~ e ~ z ,  h2cu;::~: 

*\ ,? %he loop %a o p e ~ s b  a$ the a',a*,";.,z, l".i;.* 



a2.o~ rereaae eharacterisGlc of ~ela y  (SZ) 
gives Xhe cen2raS o f f i c e  QquipaenE S i w e  to 
s%srt reLeasing before s@lay (H) X& &pp5i&b 
do the %punk, 

FSgura 2. 

"f"ns relaaas ol reLay (93) opera& $he 
Zsckfng e i r c u i g  aS relay (QT) pemi%%ing i% 
%o r e i aaae ,  n-ie P Q X ~ ~ S ~  0f z"eZay (C T) scs- ' 

Bavss the grouad $ram resiatancd (9) which 
p a m i t e  reley ( H I  to aparaZe from batgem 

' 

zhraugh resistance (3) Zo ground an khe fip 
f sarn the cantx&L o f f  ice S f  fhe cen%ral aP- 
$Xce haa no% ye% releaesd, Relay (Hf csussa 
re&ay (GT) to operate and @Lay opsrht@d un- 
%I% $ha cenzral affice @qu%pman% xcrslsassr 
and r@%av&s ground froxa Zbb %%p, 

TL.ag raleazra aS re lay  (31) open8 %b@ 
lacking circui% of re lay  (CT) perm 
to releeaa, mc release of relay 
nee%@ the two windings of re lay (H 
aeries across %bg fZp end Pfng of %Re trunk, 
I f  %he cen2raJ o f f Z c e  has not ge% ~e2ease8, 
rerey (H) apesa%es causing r@3&y (Rt f go 
o p a p & t e ,  Reray (R1) reusse ralay (GT) to 
aperat@ snd s%&y opsxated until the @enteal 

R&I@y ( H )  operatee f n%smit%en%ly on 
i t a  priaaw winding gram Zbe ringfng aurrsng 
and opsra%Ba relay (R1) w h ~ c h  hold% reigy 
(CT;, m e  ringing currenk 3.8 conn@cted 
Zb~@u@ ehs contar%@ or relay (CT) $a She 
@%&$%an * 

In rosnual, p e ~ e l  and crasabar areaB 
reZay (H) sgsrates Go %he r ing ing  ground an 
the tip afde o f  t h e  %run& Zn turn holding 
r s l a g  f GT) @per%%@&, ms ringfag currgnt 
i a  conmec%ed through %he GonGadZa of  r ~ l a y  
(W) f o  the s%atSsn, 

7 , 3  Szacion Answers 

ma aEa%ion bsll, is Purr I n  Chs uBuaiX, 
aann@r an& when the sda&ion answers, rglay 
(S) og@r&tea, in turn opara2ing ~ a 3 a y  (Sl) 
whXch disconnects relay {HI from %Re trunk 
cfrcui~ but rekay (CT remalna opera%@d un- 
der can%rol or re&ay $1) 838 F [ s R ) *  Relay 
f ~ ) ,  in %ha caeB of 5hs %*hay trunk, w i l l  
opsrsge @f t e r  rfnging h&a begn connected to 
%he trunk f a r  a &hop% pcriod bu% perfoms 
no usefut func~ion u n b e ~  Ghia cand2%fon, 

oSrica @puSpment ra le&se@,  
8, 31SGaX#0 &EL FRW CENTML QX"B5CB 

Wen the cenfral o f f i c e  @qulpman% ha# 
r@fsased, re fay  ( H  r e l e a ~ e e  causing Z ~ Q  8 , ~  ss%cum 
ro lesae  or ra laya  a), [CT)m6 {SR), Wi2h 
t hase  rclaya nom81, ground is ~emoued frm When this %punk c:rcufk is nomsk, 
the "s3@ lead to zhe swi%chea, reraasing alZ relay (H) i a  connected 50 %A@ g r u a k  %o P ~ G -  
operated swltchcs, 8nd PeLBy (T) if Pigurs 8 ognize lxhen 8 connection I% set up at thr 
ia specfPfed, me raLeaee of re3ay ;BR) csntral off&:@ end of the t runk .  ~ i t h  
xl-emoves ghe ground from %be D U  Jeae %a ra- Figure 1 or W* wising, Figure 2 ,  r@l@y (w)  
lea@@ ~ e l l y  f ~ ~ j *  Wi%h these rslay@ F@- Xs connec%ed fraw the d3p s i d e  to ba%%em, 
Isased, tbc c l r ~ u S &  ~s avallsbfe SOP s@- WSgh @'XE' wZrlng, Ffgura 2 ,  reJay { W )  f a  
ceSving new ~ a k l s  from the ~ w f  Lclres, t h ~  bridged acr@ss the 8fp and r f n g  of the 
manual agation, if sgu%pped, or the G@MG=& truak, BecBusa i n  $hs s tep-by-s tep  areas 
o f f i c e *  ch& batxem p02ariGy may be i n  s i z h e s  d i -  

r@c%ion depsnding on wA@%her or no8 %A@ 
Wen %punk 16 ;rzr;.tnnsc%ed Go zst trunk i s  @@&Zed by a A ~ G ~ S  or a %a23 ca%- 

&is1  gsn5ral offica, provZslon iff mabe Go necr;r=rr, 
insuse  %he rele&Je af %ha PBX aclecSor 
a f g e s  a caJi in caae %he ata%%on pearig- B,Xl ~ e ~ z u r e  During ~ i l e n t  Tn%crval 
inaLes qn l ak ly ,  Fegurs & sr Figure 2, "We Wiring 

7, REGAL5 A DXAL S B U C a D  C A 2 5  

ProvXBion i s  made in t h % s  Grwnk  OF 
allowing a ~ e n t r a l  o r f i c s  operazor such &s 
s to31 opsXrQGar, apocfa2. earviGa ogemcos 
or a @angal ccntx"&l o f r l c e  operator %a re- * 
call %h@ etazfon af%er the  %%&%ion ha6 
hrsszg up* 

men the @tation hang@ &upr  a discon- 
nsct signal is %ran&mit%ad go %he ae~%ral 
ofgira  and the crank @Arc@%% sCsfta Go xe* 
I@&%@ but hsSb% under conzrol of  5hs csntxl.w,l 
ofgiae, whfch does no% ~ L s a r e ,  as b@scsfb&d 
Zn Faregraph 6*  4, 

men %ha eenS;p&l sre%c& spen?ial;ox* m= 
rin$&, ~ a l a y  (m) rsmfna s@alt*sct&d burin$ 
%ha rX~@ing  pariod, 

hhen t h e  $run& 3% aarmed st %he ten- 
%pal o r f i e e  during the silent %n%erval, 
ground an t he  Tip ogepstes reJay ( 3 )  w&lch 
in t u r n  opa ra t e s  r e l a y  ( C T ) .  In the oaea 
a f  FIgure 2 ,  W" ~Hirlng, r e l a y  ( w )  ogaragea 
ra l sy  (Rl), whlch in t u p n  opefTcea r e l e y  
( G T ) ~  R ~ l a y  {CT) o p e ~ g z e s ,  eonnecz9 
%h@ trunk % h f o ~ g h  ~ e l a y  ( 3 ;  ts the jack c i r -  
QUA%, (2) connects graun& sn &sad "3" Gts -  
wsrd ths sslector %ultiple, (3)  prapares Xts 
own looking cirguft to 2 e b y  (SR), (5) claaes 
%h@ ~iroxrlbf $0 x~ l r r y  (SR) which op@vliaxGge and 
&%&%a She Grunk Buey la@@% o~ cxtinguieh@e 
Shs &&SQ ind5~&5ing Jwp* "... 

*,., ,* %flea ringgag auxp&sz% 3.8 ~pp1Sad 8% 
LRa aen%x"al o f f i c e  it eauage %he operagfon 
or' ralsy. (R) or Figures B r  B, G ar D B6 
das@rX%+d &&%@re R@l&y (H) mmins og%x-&@@b 



under ca%2izisn ts grognb 6s ths t $ p  me boPd Z%.F~U:ZB hbsrt & b r i b g e  nsr- 
af t h e  t:*unk a%  ha cengra l  off%ce, Rslgy ~ 8 J l y  r~zp~$sa &he car9 hshc~  $Re O ~ @ F & $ D P  
(8) op@ra%ed, iocks up 3hr~ugh s cBntac: an : n s e 2 t ~  %he g ~ ~ u g  f n z s  a %~rsrsr*r $ack, %n 
r e l a y s  (9K j esd Ic~), k e e g i n g  %he (L) s~ b ~ i b g s  z r i g s  the GCM%F&: O ? ~ ~ C C  ~ i n g i n g  ace 
(TEK) 3anp Ligh%a$ a t e a d i f y  un%il %ha PBX in g 3 i a  c f rcu i$  causea r e l a y  I S )  to  apereze 
a$3e2danZ ansuers, :n egar&%fzg ~ e l a y  :SX) which ragaveo 

r % l & y  ( 3 )  f r 3 m  Ebe z r ~ n k ,  
8.12 Sekzurc mpsg  S i l e n t  Intervsz 

Flgsre 2, X" Wir:Sg 6-22 F i g u ~ e s  e* an@ 3 o ~  10 

k%e3 %he h e ~ u n k  i a  s e l z ~ d  &",he GER- k%en $3e &",@enban% a z a w e r ~ ,  e l o a u r e  
era1 oz f fce  d u r i n g  zhe ~ L l e n ~  zctcrual,  $he  pi:^^ 3: p l u g  c & s s e s  a part:a; 
b a % t e ~ $  m y  k e  e czhe r  s n  t h e  r i n g  332 s i p  of sge.pag>=r sr rslay [ J K ;  * v ~ ~ ~  - - - - *  w y a A 0 3  

t h ~  Z r s n k  end grascb a n  3nc % f p  ar ~ $ n g  2s saec:f IE-:: ..r ."ul:, cpere%::o hLpXin~jr: ' V i l i i  
l e a $ .  ReLay :I+,) oper&dt;&~ ;.r-,der* eZ$ker COB- S ~ F : $  2r 2 :: $?;elf ~ e . , $ ,  ? c l a y  S ,,,, r %  : i %he:: ~ 3 . 3 ~ -  
d%.PUia~* ages i' "*gl ' 3@~j,3~:  1 ~***@p g:f:rj ~ 2 p s : z y  ecc 

e a ~ j s p c  ng hay [ z ~ )  :o fa~9;l;y , :FC~. :~* ,Y,  & Z I R Y  
2%~ :%";feelay $s@era%es refay {N)  i ; * .K &,$& s ;? %--%. % P ,  k ,> XP,~ g y : ~ ~ ~ y y  ,:s:rrt:;;.fzg u*'r-:~ 

WhkslcS 2 3  2 ~ ~ 3  3?e:'%%e~ r e l g y  {CT) ~ b i ~ k  ?,kc.- P:;-,-;, .2:.:2r:,)z:, ",~.lr2ugn *;.kg? %:& Fa:", r;'.ng, 
~ h b r t s  t h e  I e C j c l n ~ )  w:cd:ng  of r e l a y  !v) r* ,,, *is _2'1,.:~35 zf yi;2;::;h~i.~,t~::te:L;i $ ~ : I J ~ K F . :  fi-%~ Z ~ S *  
@ad i%k%a pe~$3:"3$ *,3e f u , z c l i c n a  d e s c ~ i b e d  8 '  * .3~- - : s . z  .- % 0: e r : ~  -,.:.j,ec;j~. ~arz~:, pele&s$.s r ,k,I 
in pa,-.ag~s$ &,,A, A ~ % B , +  a shorz :es;e~va& ;rl ~ z : ~ ~ ~ ~ ~ ~  ,: ,;;- ;,, b:-~,~~$-~ z-tf: :,zs+:- +:,w,p :~::y, -~ 
p a l e y  {R; *3~er&.2$25 eeg~:+:h?~d f a  papg- .*.-,+, - r % w r , L I  i"+ I 5::e *.. . [ F * *  ,,,,, ,,,,,,, -.-,*2$.sj>a--Ar, ,, f~ ; " : r '  t;;';l;;.-:--:* - % %  w%e.%4 "g,- 

gragk 5,ib and L f g h % s  the  ;E) o~ (?%) lamp, 5~*~i5z-z:j zy: z;?:c cf:;3:.2%aj, ;z:.g*:ce L : ~ T , : , - , ~ Q  $+jje 
:: ;:13:3 E _ T ~  .;PQC ;;;g vr*k$5 i .~:~hy,>: : .zr, cJ* pe12j;. 

8-23 SP 12 ; re  E;T; :y< 9f~si;g:~g :n.r;Ter~~a; gieh ( ~ i  : %ir:c;n ~e:q,>?+es 3 r++;,sp 'g I :';*"..:- k::e * ., 
FHg~rc -; 221% "~f*" girLgg 7lg;;ire 2 eLasg>g -:~:x;;*i;,;: $2: ~*::t; *; -*ST* 2~ 3 1 % ~  < cri: + 

R ~ 2 . g  fH) oger~:es ~2nder  % % i s  c o ~ d l -  $$,2? ~ z ~ : ~ ~  :;, ";seg2 * ~ : c - i  ;-. f:~r-::: si4:x: 

Cis3 as  -*.:run& 1523 ",E ? f p  s i d e  ~f %he 
$ PS3& R %%.ySP t ~ ; : 5 ~ 3  T- Q ~ : * ~ c c  ;~~~~~ ~ 1 1  - rri*r.da"ya + a  . . g:*;r;.rfd-:f;rzrt, $";serf 3 g, *- ++* w ~ s - -  $-k *-r3p* * - 
$:51033 wneze ~ ; - i : s  c i 3 e ~ ? : $  f a  seazed 2s ~ 2 , ~ s  %r:';,:i ',?+ ' 3 ~ k  *=.? gy?$:+gr? 3119 FB;:, 
K B n ~ a l ~  p%:reL o r  rrros8ba? cer ;k~aL ~ f f  i c e s ,  ~p.:=.ur;;~. rr-:;~ "r:'zi? :pa*iratr4 *ac& .:=24~:3.2", $33- 
The cd~eu%:$ f u n c % i z r c  a s  d~se r ;Sea  in Fapa- gr3;~eec,5 p, r ~ e , s  : , .. ,rr,l v* '  ,j 2u;g + , s  ; , - * * *  W *  u 6 > *  4"" 

g 2 ~ g h  S,fl, riza", ,. e:::: "'~"3~ g-:e ";jl;,"g, 3g:"3zY "fi*** ,,a, 3 +g% 
C,Q ",*p .?,t : :'""':::%:-*,S 2% zf:_;i; * :?3t:p*3f;r?:,q 

8 , l b  Selz;re 3:r",g 3;zg:ng Zn"l;a~~val ~ : % h  r e l a y  12: $5: ZE3F;F,g ~ 2 2 %  tke :::: 3 j . i ~  
~ $ ~ , ~ ~ ~ g  ~ P ~ g ~ p ~  2 1: r:c, f 2 ' f ,: rrrz si?p$ 3 --;rc;c,r:+:: "p,*:p3*,15!7 ':be 

; z * s j  ?GS .$"-.**" ".., :&$$ ';:;:Ti< 5-'li;ay*z r'4r. 'P,j"$+ p?;$ 
Relay (3: sperazes  B a  :ha censra$ sf?- c:rT"a c-r-.a,3-- r.l'.* + % .  < z , ~  ,pi.? pr3-332$s29.iz r2*:~gt:2--,  ::z :*->+-- 

c i c a  r l ng i3g  zurrc2t  Eicd caQses  ~ e l 8 y  (RJ) FI - *>*2" ,i,;, : s ~ : t  2 2  < ~ r , : p ~ ~ $ , . i ,  A , ~ P  'zh-5%:: : % ~ a %  <;i: Z 
30 Epe2*a%!i?* $ 2 ; ;  3~ J$.:: y ,  tr-+; ~ p 3 p P ~ ~ y , v  e, (+* - ;>**  -- * *  - +* ,.>T t ~ p z  % e l  1 2 **-;;,+; 

$"re;"?$ 2 ::;' 5."~ "=;*,.:y,- :)x.,;:~ " ' "= ' *  p,.p.re 5,1t$j:~sB :3?8f,$ 

*2~k2.g : $5 j ::p,b?ra*:@d, operases rg:&y .;", -. e a: 5' r,g2: sh i,k, *. *. z+::~Z 2 :,rr,p a::fS s UX", ,: -L  ":: 
( Z ? )  whiz2 fu :3cL;2n3 as described 5s ?&pa- , * F* T-. + * r q r j  f l x  :I$? c.g:e p3 z.2~: 2 3:-2 5 3 
gragn B,:2 *;E) ,";:tk~* ;he . : b . r ~ z p ~ ~ *  8 2  =%e &+f:,;:za:;3e $ :-:: 2 *,;A r % b  ~ 3 ~ ~ 2  !k?2, 
D ~ K L . & ~  - JezX i . x?  ;:n:i 3259 GO g e l e r ; t ~ p  
ir,clz:"p:.;., 32:s t:?e *r.siem",s- %5 B e P i ~ s  z 2 * ;  ~ ~ + : s > ~ ~ : ; ? : ~ g : > y i  2 3  ~$>::,L>pJ,r;g C&&:E 

*" ,%l-: P ~ L B ; ~  f:a; ~ " 2 3 e t * , ~ 3 2 ,  P ~ : B ~  C R )  
%-9 z f g u r e  A u r  B o3e?n%es an*; ioep:s sp, fig-?%- ->,q~,:~~ ' k : : ~  ~ - . * z ~ ~ : z r 3  2 2 s ~  %::~:S?C=-: ;+ f : ~ :  C;Z:~> 

i n g  ",h %:X or3 jrf::K: kanp a s  gescz2,ba3 l 3  St3ri*-.ti;=i;;,F~ .-.~: '~:;:j  'F,I;~$ .,: ::- . .: :":. $i";t, 2.. i d  
Farzgragn 3 ,  LL , ",,.--: cei,i:ar;:-a ~f":'">e $ , : ~ : g : , j  P;;-~,. $>,-a:< 3*,';ts3b4:-: 

p,;-*,:i?+?t, $?$ g:,,;,; ;*r,. ::: :y2-, " * '  * " * r l  ; :f r C ,  A'- ? 'E 

8 2  PBX A ~ z e , - z d % r : ~ n a w s r n  :r3s: g-:,,+; z+t<fi>:,%zg:L: :3ry:g7 ;:~gi L : ~ , ~ ~  ,s %,:::.ce :*:- c2- 

r, 5; z%~j,g>;s~:r:, 3r;g ;̂:j:~:,~~ 8 .l: 2 : ;  r'2"rCZ 52$,,*2:1; Z3 
~,ZJ FLgsFes 3 ace 4 CPr** ,,, ,, , *XI? , .. , ' of'? 2 ~e ;.?ad c:r ;s ;r::-; the ZTS~;I c , ,  : *- 

g ; ; : X , z  f=z,e;nge ;-;1.2 rjp&c:*: > p  2 ~+pr>, ;?? ,y~  ?;-+ 
The P9X atce5dan3 i n s e y t s  %ha cord 

pJ2g i r + i  dack  t?) 3 zsnswer ",e c a l l ,  me 5 * ,r'i-:~rz 2 %; 3 2 A =a P z i  .p, *.jxf,$ L & p? ?W ii;sC FF 
opera%lzn of :-he ZFX:% c33zacts  of :ack [T )  
cpe ra tes  rsLay IJF) L C  s e r i @ &  w i z h  a re lay :,.JK.T? *ey2tz  ! s 2 ~  k~*;~r- : - j~r : :  DS~:CJ  $ 3 . ~ ~  3Z.r:. - 
f: % h e  c~3r2 c l ~ c ~ ~ i ' : ,  5 % ~  ope ra t fon  o f  re- ge-g scA;=: ;.p:,-+ . ,"ZsEf"VrJS t ir: ,:  2 3 -  CL;~;: ::::r.,;l,z 
Jay (zK), $ 2 )  e x t l r g ~ i s h e s  t k e  l i 3 e  ;&np, a r e  ;$;sr*,,* .=I:- :-,a*; +=;y9-,c : ; f , ~ ?  f3*3+.2:ii&:::,: ::L--:: 

( 2 )  a p e n s  %>a leekl~g ~ S F C L I ~ G  f3r r e J ~ y  [ R )  i s  ~ $ ~ : ~ ~ z , ~ s  ~ : ~ ~ : k ~ : 3 ~ ~  z::g3 E,:-,-A 2:*+$- :' :- 
13 Yig;xc A or 3,  [ j )  prov?-des a supple- cord cip2rt",t $3  l;:c tysn;l.: ,: C S C ~ ,  F; ~ . ; i > : "  - -:. 
ReEtay:+r c i s c ~ 3  g z - 3 ~  ?>haz S ~ s g  ; a ~ g ~ ,  ( Y )  PFO- 4 3~ J,Q+ 
9:id@s a sr~x,s~,*;,'eer:t3Py g1~3l~nt2, 30 t h e  i s l a c ~ e  3.: :?:g-:y~:s j a:;:: :- sf  %2e scLec2or n u l 2 8 p L e  Yo 2nc5zate %ha% 
t k 6  ~ l r ~ ~ i t  : s  b s s y )  (5) 2 ~ t s  i h r a ~ g h  the " ~ 1 %  ..&is- 3 ; w ~ ~ -  -r ;? 3 a,'*z.. 5*J 02% :*g3c? a-3 r j  :?~g F~-.J:~: 
% 9  3x2 R" l e a d s  g o  zack f*:), on -ne r i a  ~$2t'-:g:g cr  gprr Zaci.: a;s%si;*-. .. 
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c d r c u l t  $0 the (5x1 relay in Pigar@ 3, R@- @tation afZer dS@LSmg waB eomplsted or %he 
Lay (JK) operates in eerie@ #%%h a -lay In az%sndsnt may have es2abllshed a ghrowgh 
%he cord ~ i r e ~ i t ~  Relay (n) i~ -4% @lo@ 61al conneagian, i n  wblch cage ths @%&%ion 
;oper%t@b Go &@Lay %&a t S @  and rir.rg cSosu~@ dia3%6 i n  %be us@aJ %&nngr, ms opsration 
u n ~ f l  %he C O F ~  c i r ~ u i %   slays have fwno-  @f the Lrunk c i r ~ u S t  I& %he sams in a32 
Zioned in osdes zo reducs %ha scou~%$o &&oak c&rss, 
50 s e2ektan connscged go %ha %tatZsn @nd 
o f  L&@ card circuit, Relgy ageFat*br LO, WRXNQ W E N  CONmCTXW XS ESTABS5SWb 
( % I  closaa through %hs 239 &nd r ing  Z@&&a B"S M W A Z  PmfTIW 
%o Figure X or 2, ( 2 )  opans 5he 1Sne l1mp. 
cfrcuid wh&n '$8* opsion i s  no% %p@o%f %ad, 20 ,k  Gxs aZtsndan% di&X@d ca l f% to DSA snd 

apens t h e  circuit Sop relay (PD)$ talk opsPa%ors, it is n@o@a%am sm@- 
p l g ~ ~ s  graund on %he alesve or Chs t l a ~ s  for %ha c@n%g,&l o f f i c e  opepazsr go 

r muk%fple to maks %hs ~ZreuiE %@a% r@oaJ1 %hs PBX &%te~bant when Ch@ ~ttendlnZ 
5)  connac%o bst%&m d2r@o% or EhP0~gb %& no% @n t h ~  b@nne@tion* %@ i n c o ~ f n g  
and ( F )  reai8Lances to %ha bu@y ringing cur r@nt  Srom ths cent~%2 o f f i c s  

( 6 )  opena ~ h &  Soaking a i ~ @ u i %  f o r  op@r&les B reT%y in %he oar@ o%rcui% 11@%- 
palay (R) in Ffgufe A a r  8 ,  %ng %ha lamp in $hc garZ5cular rord cXr%ui%, 

sarSss % i t h  %he eord brldge as 
gL2 F S ~ U P ~  1 q ~ ~ d  ~ i t h  608A Fm o u i t  operatas and Pbliows 

ing  @urp@nt hoidfng rsrays 
6 e  PBX attendhnt Inserts  oord plug o p e ~ a t e d ,  RgTsy ( R )  in 

in%@ She trunk facR '%a orlgingte a " o2%$on ap@rade% a f t e r  thd 
Ihs e p e ~ s t @ d  j%ck o tRsmia%or rs~ist~nce i s  raduoed by %ha 
on g h ~  SJ" lead ZG a ringing @urrbnS but garfoms no uaefuL 
~ y s r e t @ d  (3x1 reray i u n c t i m ,  
%hr@ugh res:star (S  
%fan XL, ~ a u v ~ n g  th R@X&y f CT] AsSda f r o m   lay (SJ) bo 
to provZ&e a br ld&e  SGP Cbe operetkon o f  rs- Ghaz ringrng cnrPsnO w l l l  pea% frem %ha 
l ays  i n93F igu rc s  1 or 2, f 2 )  pr~vldce battsw c r e n t n l  office laads through to the PBX 
ox'l Gh@ ZND" Lead %a opsr*as@ %ha busy Zampa, cord a i r a u i %  or long 2fns G I F ~ ~ J I Z ,  
arrd (33  opsns %ha trunk lsxnp and auxiliary 
o:.gnals cirrui%, m@ rem&fnder of %hs @p- 10,2 Figurs 3 ,  "B' Wrring 
@ r a % i ~ n @  ere a& bescribeb in 3,1, 

%ha eosd ~ % x c u l $  hae rzci rsring 
D5abe ($IJ QCltion XM$ prete~ts ~ e l a y b  SaaturB,  %he cf Feu%% perfoms as %n Pap&- 

oth@r than relay (JX) fran f e l ~ e l y  providing graph 10,1 wi%h %he exc@ptian thaG %he 
a hi@ resistance ground sleava c ~ n b f % i o n  op@P&tion af relay (R) In PiguPe A or B 
for %he 6 0 8 ~  PBX cord c%rca&t, Zi&Gs &amp (L) ss B far ing BignaT, Sine@ 

c i rcus% f o r  relay f R )  i s  open 
Q13 Figutes 8 or  A 4  and 9 or 30 re lay,  reJay ( 3 )  w151 follow 

Zhg ringing curpan% f r ~ s  the cang r s l  o f f  fee, 
man PBX a%2;sndan"X;&es an o u t -  

golng E a l X  she observe% that the i d l e  in- XT, RIH@IHG CZRCUIT 
dlcating lamp is Ilg~%eQ and f n s e r k s  the 
f r a n k  plug at' a card circuig Ln the trunk Figure A OP C CavePs %h@ rIngiRg ba%- 
Jack, F i g u r e  2 or* 10, When th: r i n g  cl~&@@, t@Py c i r o o i t  *hick employs t he  (T) and ( R )  
( 3 ~ )  operates p e s z i a l l y  15 "Yf  optian f s  t h @ m i s t o t s  f o r  a  delay FeaGurc i n  osdcr 
specified or C o i A y  if "YJ:: opGfon i s  spec%- go prevent a false operat:on or $he Tinging 
fXed, ($3; aperalas ( " Y T  ap~ion] and fuJLg reJay ox% reversale o f  curreng which may oc- 
operazes (JK) an 2 % ~  seranbasy winding, cur upon ddsesnnee%%on, A l s a ,  they @reven% 
{ 3 ~ )  closes znrough che %ip and r l n g ,  open@ the f a l s e  spe~atlon of relay t ~ )  on @ l a &  
"r;hia cfrc.13;i"",'r;ilr~ugn t h e  wlZrJdlng QS r'slrjly puJaea efther when a sLatZon f s  dialing a~ 
( 3 ~ 3 ,  places  a Krl;;rUBd an %he slasve or the when t&@ PBX atcsndant d:ais, me the rmir -  
selector m u i f f p i s  sa mke %he cfrcuit test tars are thermal devices wR i ch axdfnarlly 
bdsy,  opurases reiay f T) ~ h 3 c R  exf  fngui%hes hove a resXstanse Xn % h e  order o f  106,000 
tne ( I % ~ X C A T Z N C )  lamp w f  th "ZX" oc "YJ" ohms, *an the r % n s i n g  vcltage f s  appl ied  
%%Ping or l:ght& %he b ~ s y  Lamp w P Z h  "ZZ" %a %he 3 i n a  3 %  causes enougn c u ~ ~ e c t  to 
OP "YS" %iring, 540% thraum ons a8 C9e %i:em:a%ors asc~rb- 

fng %c, which s i d e  of ehe l%rra ring:ng GWF* 
3,4 Diak ing  and "l"rrl&ing rent is fmgr@seeb (genezaliy %his Sa %ha 

ring a ide )  and th% r s s l s & & ~ c e  a f  the 
me c o ~ d  G ~ P G U ~ E ;  ~ l o 8 ~ r @  an %Re dig  themisZor changes in &pp~oxima%e2y f/2 

and r x n s  Jeaas caaoas %rank FO start aecsnd From 100,000 ohna 5 0  a8os% i,QOO 
Cha cen t ra l  off:ce i n  t&e sawe manner de- ohms, m e  ispedancc 02 F ~ ~ B Y  :a) 2% 89 
~ c r f h e d  in P a ~ s g r a p A  6, me call i s  ex- high at rSnging f r e q u e n c i e s  %&a$ generally 
fended t ~ )  the a&&ffci2 5n t h e  u s u a l  mann@r anaugh c t r r a n S  wiZl fist f3ow znrodm %&a 
in Gha nanuai PBX, %ha% &a, %ha station sop %hexmleta~ %a cause i t s  operatlsc, %hers- 
have s 2 ~ y c 3  in on Ghs ~onnection   hen ths fare vasiscor ( R )  Is p r ~ v i d s d  Ln shunt w%Zh 
a&ten@an t  %as dialing or aay have discsn- rsSa3 ( R ) ,  i=m@ h a l f  sf  each rlngfng ry~la 
nec%&b and Sha at%endanE r e ~ r l f c d  %h@ psaeas %hmua var&&tor ( R )  an@ %ha othar 

mgr Q 
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h s l f  : s  SLa$keC, *eh@n the Shcmia%or r e -  k~c i .= :~g  pe%b %to $ra;rund, %s ~ D E P ~ @ B @ &  :%- 
aza%ance &,~grgs $PO a%-~**  3,00C ohsa sur f%- peeasce recuces t h ~  c u r r e n t  kn %he Ctez-Ls- 
c i en% csr2ent  Flows :h?adgh rekay { R ]  on ~ c ~ a ,  anC c ~ z s e q ~ e n t : y  ~ e 2 s c e s  z k e i r  hcst%ng 
$%a 3822 cyc,le khFc3 9 %  b2ockeb ceusi.ing %hie% s f fo rds  kegs ch&nec oS L i z e  uebaianse 
r e i a y  (3) t3 %perate ,  Re2ay {R) operate@, anC 3P 2 .n~r :p fe~ence  ~ Z - D F ~  znsuced vz:tagc% 
Locks asd csnece%s b a t % o ~ $  or g~ounb ovgr frsq exwas  onC uneven t h e m i s t s r  weazlsg, 
",e "%" &;e $3 j,:@:z [ ~ j  o r  ( m ~ )  

-'. ? $ q ? ~ t $  larr?s, 21 F:%z,*.e 2 ,  ,, %1?4ng opens t h b  gp t  : gjn ri.gy4" 
Locking p a t 3  22% re,ay { R )  by cspening t h e  
g rosn& &a2 w:,-;zzg opens t n ~  lac&- Tsc i % ~ r '  ap%:sn i n  Figure% A and C 
:r,g g % t h  by o&seniSg 'ch@ k a " , e ~  Zecd l e a d ,  f m c z r s z s  as  EZ vodtage $:w%$ing devlce 
Cndcr  %he rc,-.iusg condZti~n r e ~ a g  ; R )  m&y wh::"h prztsc*,s  ",h~ 42 $hasL",ttr",Fs ~r"rd Yo@ 
s3cra:r k B aclrx:lnr mh3ner axcppt  t h e  :.ypuvr:s:::az by %hzn t :~g  anzsh:$k r;rsfr;;agt 
c;r-.enz: 2 s  nt_lf:k re&iced 3y  5;3.%@ b?Pl",dge 1 ~ r  s ~ r s e e ,  
t ho  e o x l  c l x c ~ i . % ,  

22, T3L2 2T%T3TX$$O P3S'33,5 5 33% 6 
B an3  D cover $be r i n g  relay J w *  

c3rcu:z cs  ~ 3 g : s y e  a E k e m i s E o ~ - v a ~ i s % ~ ~  3 :  r;ke s t az2 .o~  ss z i e  tgru3'Zk 
c~nk%na~,fx-g w n l c 3  > r c u ~ n & s  fakse 9:ne s f g -  can C i s :  ttz-.,. ce3:ra, oF?;cc zo rcaeb @ tokf  
n a i s  frm ogera%fng relay [R), ma 8~ Gperatog*, p:*cv%s?on & a s  bee3 m a d e  f a ?  9%- 

1 

%hcm84t-or norzally % a s  a high r e s%s tancQ v ~ ? r % i n c  -,he . ~ r . ; ~ r * : . ? - c t L ~ n  wkc'iz usrozjbzhsrka@d 
:sver y2,ZOQ F ; ~ & E S ;  % L I T  W ~ R T I  s.*:E:.T~:**z~ C L , J ~ -  s*~",::sr*~ -;-lr %;c T.:%nks $%el  codes wtieh 

%I app2Z.r;-:? f ->F approxlnatefy hal l '  @. pFr>v~:%c t3.:::* = $ L  eey,;ii,c@, 3;~: fca&i:pr*r :2 
seeox2 o? 3~2c3er t h e  resdstance f o  reduced, : s ; l ~ b  zc;,  $22 ; ~ e r $ f n g  5353 f s ~ G P  US@ k f  e3 a 
g i v ~ 3 g  az ~ ~ @ r % t i z g  ~ 8 t h  f c ?  re iay : R ) ,  ~-:-+*,ra or*? ~ g . : ~  ::3 y'.gyer*:<e:c,~ ",<a y,a",F :q 
Z:.:-3Ae f R )  Z Z  PTP-OIY~.:<~%~ c68, zwo PGPWSFB)  @?:e,- 1s e,pz$*,e":c3 P_:a*, tefs,"c 
( 2  j %Q prwzicse a lo% re82 s t ance  spe~a%:Dg cr,,rc,~ec:.. >y 8r sasr*%z y jy  x8,: ~2f : * ;  . 
93tk f3? t ? $ ~  5 & ~ m t ~ Z ~ r ,  f 2 )  $a s h u n t  ~ e l @ y  q--pey2:;;.sy-* :::.==.i;re 5 3 ; 5 , & 3  gri.:-:z.~.< y":*,nc 
(3; cn c7e k a ; f  of $he r53g i cg  cys2e sa e%..T:,Tp,A s::v: ~ ~ ~ c * g  g,-3 re;.zg-y$: z-; :z:,s T ~ ~ Y -  

* > .a ,* >% *-. - %&st ?els:; ( R :  ui  ;i opcrazc  steay:Ly d u r l n g  .?., +$:PI> [ * y $ ! - f ; ~  :r se7:.:5 ha?: ",rlt; 

t 3 e  o:%er naLP c y c l e ,  Var:s$or ,D) io pro- r g r r g  g:~fp;: .:I' ;ze:: $,:a@ 952::: as:-"; ~ 8 2 ~ : : ~ ~ '  ,J 

v ieeC for Ya:l pGrpgrsss ,  { I )  !kc e h g n t  ~ b -  a n  :+h;r? c x b  3,z.i' g ~ p  ; i : j r s >  2 %  ~$25: .  1:.3-: 

@,uses Cke ef feczive (keat  ing,; c % > ~ x e s t  Q ~ ~ F S Z G -  %:% 3 ba%zery m zk-3 z i;> s: 7.2 
%hrp3ugh :he L ~ ~ P T I L ~ % ~ P  4;:a g o  d i a k i n g  $ran-  ;f;ke L-;ZC ~~1~~ c - c  , * b i  3 % epef~tdrr ; i  ani: gafl,Yp:: ::,I:@ 

a i c n z s  %3 3 2 ~ ~ ~  a 3  ex%ent =ha$ f a l s e  r e f s y  s ; r g ~  t T~I",F:-,A~~ i t5  S$:',SC.T:~~-'$~~Y w:D.~ P, :g zc :.,TB 
s g e ~ 8 t i ~ R  125 e l i ~ 2 ~ s z c Q ,  ( 3 )  proXF?c%& 3 iode  f Z Z ~  *- %r ~ r + : g : ~  C3p; r,ransFgya;5 $j;:p;d3 ? J ? & *  

( 3 )  Bnd % h e r n i s z 3 r  ( T I  by ~ f f e r i n g  a v e y  s g 33 P i - 2 3  '_:.:@ c?ctaraX ::f f "ice P,r*;:"r"r: ."s =Pi2 

b lgh  zesPs%ancd 3% n c r ~ a ;  ~ l c g l z g  ~ n d  d i & l -  ;i;r>l,., -jb_/ap:[%;*, t - * ? . ; , ~ r i  *:>p ?$I$ $;>A; : 3 . r ~ ~ 5 J ~ g  
i n g  vs%%ages, B u g  on vcrg h%gh E~anBLenLs %+ar;:r e : pr.;$ :; ::;c~r3>3 g,. :+$-$;, ~ 8 %  E rp7azg-:-me;p*z 
ex.3 suz+geB i%s raa%szance becoaea very i su  g ~ c v i f ~ b  $32 ;he p a ~ z r c a i a r  T::x. ss?:-:-, 

ao as  %a sk&n% t3c b>e;k voLtaga around :hc 8*;es~~ : g J : 2 1 ; : > g ~ * 5  z21:.r::-si;=..2tf ~ i ?  $ - * L ~ - P - ~  , , - , a  +-,- %. ,k. 
var i s$z r  hn:3 z b e ~ ~ " , % o r ,  Relay I%) ope%?- ?'I,&+ + a & % J 1 .  --- - u i ++,f,i;2 C e t l ; r - ~ ;  , % * a  *:': iii.2 g ~~2 g ~ ~ 3 : a b :  ?,3% 
a % e d ,  i $ c~ :% an3  e ~ 3 z c c % a  ~ % t % e r y  3s g ~ o u n d  C I , T " - ~ , %  r ~ , ~ d  Y P I D ~  &-,P IS: 2; p~:~c%:r%~.j, C ~ G % - - ,  + -  -b @ 

wger t h e  (L) ;eat2 tc -Llghe tae ( L )  6r  [YE%) t-:: re:,?+.a se s,r:-,: :*%r J case 9.e Lbdb [ 5% ) , :$.a?+s . 
Jangs, "-?" A ~ ~ E  z1.9: , . e ~ r i g  me $p3%:8:, r::':, 2s: 

~ 3 u ~ 2 , g  f~ $ 3  f~L$375& ~ 3 3  2zrise3 t" :+-3&e 
@t%zn  r Z ~ ~ $ ? @  aBdea 183 P ~ F B X I B ~  %%%% CP reJ.xys3 ( z ) ,  {CT) a x !  (S9j. The r ~ I : ~ , : ~ b e  

capac:bt.ci~ 2 6: FlggrFd 3 t-o p r ~ z ~ i d e  2 m f  e P  or  rct 2 ~ 2  5 c r~ r ? p ~ . y + ~ g ~  k : ~ f -  J ; ~ G ? ~ ~ z z  i r ~ ~  c:*. v1*5 3 
cs7aaz tancs  %e alkow p e i g y  I3 e s  operage sn . - ,  f g  3,1: ttf. *:t:- . ,  KT.. : - i: 
$621 serb3g, [3311 r e r l r g  w i f h  z%nimuE < ~ Z * F C ~ Z ~ Z ~ F  Z , ~ : . : " : ~  , - ~ : , ~ C I J : ~ ~ - ~  %,:;?- j--:,3i-:.j5u: l * $ ~  

t t* LJ 3 3 *** s?. s* vsl$age or  35 voL%s through s 1 3 C  peg%aX- * -  -+ : ~ : : ; y - j , ; ~ ~  g33E33,s: -it: :e ,,: T G  
s n c c  A & E ? ) ,  &a;.:= YP;~) '  , p g ' ~ - ; ,  I RC+JG;; ;m> p.-.:?3*,55 cr$e,-aTgg 

r;lr<zl 3%39;,2,:~5 2 %  $ 5  9:"13:;r>l L.2 """5 -I ' * *  - + >  - 
13p$Tol": '"YH@%& a C B r G  to ext@nb t h e  $ecz&nr, gz-:ip ;%?Jay [f>p) :s ag?rspp"  ync 

Z s c k l . ~ g  path o f  ra:ay R g b r ~ ~ & S , h @  b o % t o ~  c%rc-;ft* :.,g, XT,EI: ]~  pYfz:3z % + )  t?s;l s~~:P=;;;s:~ '?";..::p:il@ 
b'g9bBk (2-92) @03*3E%C58 sf F%I~OY 333 @to %h.gJ% q- ~ p ~ ~ * ~  2:' ~ p ? ~ ; r : &  -;PI Jg13.*,  " 5 J * *  fp2.3 *;$?*: ><-,il 
r e l a y  33 w l f 2  r ~ : a a s e  re ;ay  R % % a ~  t h e  cglf  ~ f ~ r g p * ,  13% : ,r , i: i~ Q.? rp:5e .j",p L,;: :+ . ' 3~ .  ii:: - 
5% snawered &% a n  aax%lSaq t r , n k  e i ~ c u i % ,  ",gc-8 .i,3fz';rp,~ r<--sge*gg2;:;:r2 . , d a  i * i -  ._ 22 ,n-e&~zr:-: * T S ~ , -  -- 

&$.a3cj y w&e:r ? @ l a y  ( OF) 3ps:.rr"r:3: 5::, 2:: :-. L * ,  

m ' ~ i o n  PPZS" w ~ I  D i % s ~ *  &$so", d y : n g  @ u p  centpa: J;'ACI: cp3 ~ : q +  : : ~ V Z I E  + 

The *'ZSg' @pelon i n  Figures A and G  tola la, dSve,a;r;l%y : s  r~**;~;i,"be : ,:I.. 
func t fona  Ca f n c r a a ~ e  v a r i s g s r  and t h e m i s -  e s k l B  f rsrri.l R A 3 & .  c+na .,>:* zIip :%-5'yS - 3 - e ~ ~  

$or l i f e  end ZQ reduce I n b u c t % v e  nalse, & 5 8 ~ T Z : : I - : ~  2.;53+ hwf~+:~  B I ' S ~  'I.?:, - > 

m@ (M) v a r f s t a ~ ,  (M) r e e i a z s n e e  and f ?G!  PBX am? ;3e:..gf * ? $  t r )  :~:31;~9 %a-1 , + *  - 
varistor pro:er% %he $hemis%ars  a g a t r g t  0;3: % ~ : c ~ z  2 3 1 ' ~ r z 6 & ,  F $ ~ ; T ~ ? P  5 I , : ' .  .': :- .. , 
%rans:ent c u r r e 3 t b  by i n c r e s s i n g  %he 1m- h"m ~ ~ P J I ;  2 %  ~ ~ 3 . 5 :  t - ~  3::5;::',:.t: ..> .:K 

padanGe i n  %he spaPa$ing pat3  an3  i n  L?M? is r:s= P,s;;~ be c : : ~ e ~ ~ e 3  2 I ~ ~ : e  i 5 $ 7  , $.--".. ., 3: 

pdge 3 
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t k e  second;~y w l n a l n g  af reJay ( ~ 5 )  %o trunks may cance: pulsing @f %er a batcepy 
cause % h e  ~peratjon od r e l a y  ( o P ) ,  ETfi7en rzversal f s  rece3ved from %he cantpal o f -  
a toll tali % s  made from a s%a%ion which f i c e  i f  a t.cxL1 code % s  dialed into s  en- 
i s  to be dlverGerS, ~ e 4 a y  jm) oS F i g u r e  5 %pa3 o r C i e &  wasre %he operator's trunks ape 
provfdes grouns f o r  $he apt?ratzon o f  re lay srr@ngab g o  reverae  %ha BBttary,  
(oP), h%en relay {OP) dlsconnecta t h e  st&- 
Z i ~ 3  " r f r i j - r ~  t k ' j r - c ~ k r ~ k  o f i ' l e e  a ~ d  c o n n e c ~ a  26, NIoHT CQYWCTXQTbS 
k z  to t n e  aLse:iaaaG9~ drunk, relay [TD) r@- 
leases  n ~ 2 ~ e n t a r l l y ,  5n brder t6 p ~ s v e n l  B 6 1  1018, 702X sr  7 l X A  PBXI ox t h e  780s 
b ~ z z l n g  e c t i o n  between reSays (OP)$ ~ T S )  PBX UoeB WL th 55% m3e r u f  a GOB& 
oxs-d (m) a %  th2s S;ixne, a make r l r a t  c.on%sr% Swit~XTb0a~8 SaZ@c%ion WiLh N%gh$ 
i s  provZded on r e l a y  (OP) to shunt %he con- *lack% 
% a c t  a f  r e lgy  (m), 

s i g h %  e ~ n n e c t i o n a  are e@labliahed 
If t h e  c e n t ~ a f  aPr lce  tsank is selzed thffougPl the manual aec$lon assocfaZed yl%h 

a t  She cenr ra l  a f r i c e  be&'or@ %he t o l l  d i -  2 h l a  PBX, W i % h  Lne cord cZrcwiZ key@ op@r- 
verging connestSon has been bragen down, a%@& for night ~ g s r a t i o n  there is no bc 
relay (R; w i 3 1  f u n c t i o c  in the usual mannex &ridge &&Pass the cord  and %he t2unK em4 of 
and ;A%&% %ha zr~nk fang and an &%tendan% %he COP$ i s  c~nn%ct@d %he nfgk% Jack Sn 
can cansher  %he centr&k o f f i c e  conmect2~n F f g u ~ @  7 or 52 ,  me Cip snd ring sf Gh@ 
~ : t h w t  af fccrSng %he cannpcsi~n co che toJ& card w l j J  then cdnnect the eLatlBn tkrougXr 
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d:verl;lrsg tone  32- a r ; r e n d s n t * s  Zx*unk a%~cuiZ, Zo ba.22;ery @rzd gpoand rsd "i;@ a6n%at;%B o f  
' d ~ i l e  % tall diverges s z a t i o n  is conzected re lay  (CT)  or t o  %he Zsng 5%ne c:rcuits, 

",%r a r ~ e n ~ ! a r ; ~  ,",he &xs"ank msy 3se asad For me %FUR& f a  mede Busy 5 0  t h e  se$cctor tip- 
s~ ou%gclcg c;*;l rsom a manual poslzian a u i t a  by the a u x i l i a r y  coneac% on t k e  r l n g  
daring L?:s tlmr, A f ~ u ,  tke  trunk may be apring a f  %he Jeck %hie& grounds t he  ~ Z s e v e ,  
u&ed l'or ar: ou%galrsg c a l l  gram Che n a n t s l k  
dXverting sc lec%os banks, A grsund feedback S s o ~  B a$&% con- 

~ e c Z a d  ausgszng $run2 is >revanceb fra% 
Ground Prom operaged n l g h c  Jeck, fesd- raleely locking up a ddverted diaL deleetad 

:ng t h r s u y  opera ted  toll diversion c i r c u i t ,  t r u n k  through t h e  mult:pic ul~:ng by diode 
i e preyenfed from reaching group mulgf pie (s)* 
an$ f a f se l y  lacking up diver$@& d i s l  a@l@cOad 3 

Z rznks  by diode (S), 16,11 W%&@lng Gal%% 

2 3 *  T*%FFf C a C S S T E R  ff %he stagian desires go make an 
outgoing gel1 %he receiver  %s removcd Erow 

A c i r c ~ f  s f c 3 r  oga~atfng % t r a f r f c  the swi%chhaok in t h e  usual manner, 
~ ~ g i s t e r  Xs gravlbed, mis c2reuit i s  nor- caS2s procaa3 In %he maEner d e a e r l b e b  in 
rr;al:y g~a;rn-Jad bbu2, %he gra~rrd Sn8 x ~ ~ ~ D v B S  paragraph 6 P s r  aurgoiag ca l la  from a 
%hen a13, kne cr*ur>ks dr, ~ 2 s  g ~ s u p  are busy,  8t8%%0XP, 

14, L O ~ G  LINE CXitC3XTS 16,12 Inearning cakle 

Pr3v:Bion is sho%z Tor opttonal can- @@izeC a$ ",e e e a t ~ o l  o$"rlzr; 
n e c t i s n  a$ a la.>ng l i n e  c i ~ c u i t  between rhe  %punk funcCions a s  d e s c ~ 2 b e d  i n  Para- 
s e l e c 2 ~ r  bank G Z I ~  &ck ~ ~ ~ ~ & P B I ; G @ L I ,  bnd %he graph 8, except $ha% t n e  sSazion be51 xlnga, 
s:snaling r e l a y s  s f  :;>la c i r c ~ l t ,  The uae and na  PBX a t t endan% answess, %@ prasence 
a f  s :~ng Lfne  c t r c z l  c 8% z h 2 s  pa:nG will o f  rasistarzce (2;p,), Ffg~xnie 2, 2,iiwrlta %ha 
f u r n i s h  tai2%ncx ~ & % Z C C Y  8%  he PBX where  amsun% of r i n g i n g  csr ren$ and p ~ e s e n g s  
s;, :fr;sised bcr:ause sf Izsg ccs~Zra l  ~ f S % e e  f a l s e  @pesga%ien 9% %Be cen%ral  o f f i c e  %Pig- - .. e ,,,;.;s, x P  a38 w i l i  a i s o  p e m i Z  t h e  tiae;: of i a y *  &hen the s%at:on answers, rs- 
L: *:%on and t c u n k  loops whoae c3mbZ~eb re- an8 (39) operale, Tmse opera%ian of 
BEsfance %xaeea@ %he cen%rai @fPlee working 31) places  a s h o ~ t  sn r e s i s t a n c e  (H)+ .... 

Figure 2 ao os no% ca in%?ogGee a %ransat&- range, 
sian l o s s ,  Relay [ R )  %hie8 operates an shc .%-H 

&5,  TAWEM OFdRATIDN ranging c u r r e n t ,  &gays opc?azed ~ ~ $ 2 1  ~ e l a y  
(SR) r e i e a s e a  a% the en& o f  ehe c e f i ,  

C a l k &  Tron s i s z n n t  PgXPa may be esgab- 
L; she& over  a tie %rdrik Ghro~gh  t h e  c e n t r a l  36,2 740E PBX lJsed 2:th a 5563 S w : % c h b ~ r d  
E,"" J .,,ce trunk EO %hy: C~:I%P&EIJI ~ D P ~ ~ c B  ~ % t h a u ' I ;  Sec%%on o r  3d:%k a 552 Type Sw:tc&- 
%be at%snG;ac o f  cns F ~ X  e%%endanc % h i s  board S ~ c t i o n  WiznouZ ?;rat Jacks 
PBX* Yse sl@ 2 * u s " 1 ~ : 3 ~  C G S I ~ ~ C G ~ O T S  1% etr;&b* 
;fshed %Q The ce~csak s f r i c e  t r u n k  v$& %&a H i @ %  eonnec%ions are @st&SJish@d 
se2r;;c-r;~~ circst", s, '3ie @ e r n % ~ I J  bZaf l e e  X h ~ ~ r s g l " ,  %ha ~ a n u a ;  a c ~ % i o a ;  associa $ad %3 Eh 
zrunk c i ~ c u l t  P~ncEio3s f s  the same manner this PBX* VXgh Z3e c ~ r 3  clrckiit keys oger- 
as sn a ca-2 eatoS1:sxed S F O ~  B sgacion v i a  a%@& f o r  nfght c g e ~ s c l o c ,  t ke re  3% no dc 
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the s 9 2 a s t c r s .  Sabever, when %he long bridge &crGas %he card and tne  tmcx snd 
k:neB c f r c u i c  % a  a o ~  pmwzdee same G i e  of %he ~ o r d  i a  conneczed $0 Gael4 { T )  i n  
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Bow@var, %R% 5rw~ 3&%p@ wil2 no% k S m %  
fng p ~ r f o d g  uhsn %h% ~%i%@hb@&~.Q &% un- 
&%%@@dad, @in%@ b&%%sm bebfpa%+d @BBc 
I X p r r  @*i &ring,  ir r@p@&isd mr@u@ %hs b&%%@m 
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(mph  8: R B L B ~  ( R )  s%y op.nts b u t  riXL 
sag lo%& rnnee  say )$E) ir spar%trd ,  
m+ @%%tian &@&la ring frm rin$:Eg :.curr@rrt 
&% %h@ @%atml a l f f c s  sp@n t h e  ogsrr%ion 
sf r s f s ~  (CT), 




