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CHANGES 

D. DESCRIPTION OF CIRCUIT CHANGES 

t D . l  C i r c u i t  Note 102 i s  rev ised  t o  provide 
f o r  use with recorded telephone d i c t a -  

t i o n  t runks .  

f A l l  o t h e r  headings under Changes, no change. 

I 1. PURPOSE OF CIRCUIT 

1.1 This  c i r c u i t  i s  used t o  provide a  
means f o r  connecting PBX s t a t i o n s  f o r  

i n t e r c o ~ i c a t i o n  and a PBX s t a t i o n  t o  a  
t i e  t runk.  B 

2. WORKING LIMITS 

2.1 Maximum e x t e r n a l  c i r c u i t  loop  400 ohm 

2.2 Minimum i n s u l a t i o n  r e s i s t a n c e  20,000 
ohms . 

3 FUNCTIONS 

3.11 To r e s t o r e  t h e  l i n k  t o  normal a f t e r  
both c a l l i n g  and c a l l e d  s t a t i o n s  re -  

place t h e  r ece ive r  on t h e  switchhook o r  re-  
l e a s e  t h e  "Ll1 key i n  t h e  s t a t i o n  s e t .  

3.12 To t r a n s f e r  t h e  s t a r t  l ead  t o  t h e  suc- 
ceeding l i n k  by means o f  t h e  l i n k  al- 

l o t t e r  ( C H I ) ,  (CH2) and (CH3) r e l a y s  when 
t h e  l i n k  i s  se ized  o r  when the  l i n k  fu se  
opera tes .  This permits  a  subscr iber  t o  ob- 
t a i n  a  second l i n k  when t h e  f i r s t  l i n k  
se ized  i s  i n  t rouble .  

3.13 When a l l  l i n k s  a r e  busy o r  ou t  of  se r -  
v i ce ,  t o  t r a n s f e r  t h e  s t a r t  l e a d  t o  

t h e  busy l ead  llTSfl i n  t h e  tone ,  r ing ing ,  
alarm and common t iming c i r c u i t  t o  provide 
means f o r  g iv ing  a  busy tone t o  t h e  c a l l i n g  
s t a t i o n .  

3.14 To provide means f o r  manually c u t t i n g  
t h e  l i n k  out  of se rv ice .  

3.15 To make t h e  d i a l i n g  of  e x t r a  d i g i t s  
i ne f f ec t ive .  

0  To provide means f o r  a  l i n k  t o  s e l e c t  3.16 To increase  t h e  b a t t e e  charging r a t e  
t h e  c a l l i n g  l i ne .  i n  t h e  power c i r c u i t  on a  l o c a l  c a l l .  

3.02 To extend t h e  start lead  t o  t h e  next  
l i nk .  

3.03 To fu rn i sh  d i a l  tone t o  t h e  c a l l i n g  
s t a t i o n  from t h e  l i n k  when it is  ready 

t o  rece ive  d i a l  pulses .  

3.04 To record d i a l  pu lses  and t e s t  t h e  
c a l l e d  l i n e  f o r  busy o r  i d l e  indica-  

t ion.  

3.05 To provide busy tone t o  t h e  c a l l i n g  
subscr iber  i f  t h e  c a l l e d  l i n e  i s  busy. 

3.06 If t h e  c a l l e d  l i n e  is i d l e ,  t o  supply 
r ing ing  cu r r en t  t o  r i n g  t h e  s t a t i o n  

be l l .  

3.07 To fu rn i sh  audib le  r ing ing  tone t o  
t h e  c a l l i n g  s t a t i o n  while t h e  c a l l e d  

s t ac ion  while t h e  c a l l e d  s t a t i o n  is  being 1 ;rw- 

'3.08 To t r i p  r ing ing  when t h e  c a l l e d  
I * ta t i on  answers. 

3.09 To provide t a l k i n g  b a t t e r y  to  both 
c a l l i n g  and c a l l e d  s t a t i o n s .  

3.10 To ground t h e  s t a r t  l e ads  f o r  t h e  
r i ng ing  i n t e r r u p t e r ,  d i a l  tone and 

busy tone  when these  a r e  required. 

3.17 To cause t h e  r e l e a s e  of t h e  c a l l e d  
l i n e  when a t runk key i s  operated 

a f t e r  t h e  c a l l e d  l i n e  i s  connected t o  t h e  
t a l k i n g  c i r c u i t  by t h e  opera t ion  of t he  
l o c a l  key. 

3.18 To provide audib le  r i ng ing  tone  t o  t h e  
c a l l e d  subscr iber  when t h i s  c a l l e d  

subscr iber  removes t h e  r ece ive r  from t h e  
switchhook while t h e  l o c a l  key i s  not  de- 
pressed . 
3.19 To provide f o r  d i a l i n g  a  second l i n e  

f o r  conference se rv i ce ,  a f t e r  t h e  
f i r s t  subscr iber  has  answered and then re- 
placed t h e  r ece ive r  on t h e  switchhook. 

3.20 The provide f o r  g iv ing  a  busy tone  t o  
t h e  c a l l i n g  subscr iber  and stopping 

t h e  r i ng ing  of t h e  b e l l  o f  t h e  f i r s t  c a l l e d  
subsc r ibe r  i f  t h e  second c a l l e d  subscr iber  
on a  conference connection i s  busy. 

3.21 Provides f o r  a  two l i n e  hunting group 
so t h a t  i f  t h e  f i r s t  l i n e  i s  c a l l e d  

and is  busy t h e  second l i n e  w i l l  r ece ive  t h e  
c a l l .  
3.22 Provides f o r  t i e  t runk serv ice .  
I .  CONNECTING CIRCUITS 
4.1 No. 755A PBX S ta t ion  C i r c u i t  - 

SD-66507-01. 
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.I(, , :55A PBX Tone, Ringing, Alarm and 
.l Timing C i r cu i t  - sD-66506-01. 

" z . .  755A PBX l i n e ,  Line Switch and 
i i l l  R l l o t t e r  C i r cu i t  - SD-66504-01. 

':' . 7 5 5 A  PBX Power Charge and Discharge 
:l r c u i t  - sD-80588-01. 

, . No. 755A PBX Tie Trunk - SD-66600-01. 
( t y p i c a l )  

I. uiiAi'I'lON OF OPERATION 

3E.12,UKE OF LINK 

W ~ e n  t h e  s t a t i o n  r ece ive r  i s  removed 
. 1 s ! ) ~  switchhook and the  s t a t i o n  l o c a l  

!, { L J  key i s  operated,  t he  (ST) r e l ay  
IJlig. 1) opera tes  i n  s e r i e s  with a  r e l ay  i n  
,,,> l i n e ,  l i n e  switch and c a l l  a l l o t t e r  c i r -  

c u i t .  Relay (ST) connects ground t o  t h e  
"TITS" lead t o  s t a r t  t h e  d i a l  tone funct ion-  
' i l ,p ,  ,rxid t r a n s f e r s  t h e  t i p  of  t h e  l i n e  throw$ 

"P2" luindinp; of  t h e  ( A )  r e l ay  from a 
(;? r . ~ c t  ground t o  a  ground through a repeat-  

1 ; c o i l  winding i n  the  tone ,  r ing ing ,  alarm 
conucon timing c i r c u i t  f o r  t h e  purpose of  

, ,p ly ing  d i a l  tone t o  the  c a l l i n g  sub- 
s c ~ ~ b e r  when the  l i n k  i s  connected t o  t he  
cd l l cd  l i n e .  The (ST) r e l a y  a l s o  connects 
L k x ~  "SMS" lead  t o  t he  "OSMw lead  and when 

ovati 1 : ;  connected t o  t he  llSMSv lead ,  t h e  
, , ~ J e c t  rnagnet assoc ia ted  with t h e  l i n k  i n  

,'.e l i n e ,  l i n e  switch, and c a l l  a l l o t t e r  
r ' t - c : l r i t  w i l l  operate .  When t h e  l i n k  i s  

~ i iv - i cd  t o  the  l i n e  through t h e  c ros s  
,,its of t h e  l i n e  switch a  c i r c u i t  is closed 

, . .  I u , l d  t h e  (ST) r e l ay  operated and t h e  ( A )  
i { y  w i l l  operate  which opera tes  r e l ay  (B). 

t .  d s y  i 5) holds operated under con t ro l  of 
(CO) r e l ay  i n  t he  l i n e  c i r c u i t  over  t h e  

. i . Relay ( B)  opens t h e  "SMSn lead  
,I 'SMu l ead  r e l ea s ing  t h e  s e l e c t  

, i., r a l ea se s  t h e  assoc ia ted  ( C H )  r e l a y  
! ; 2 and p a r t i a l l y  c lo se s  a  c i r c u i t  f o r  

~ n d  P1 r e l ays .  The ( B )  r e l ay  a l s o  
r e l ay  i n  t h e  power charge and 

:., .l,sxxe c i r c u i t  f o r  increas ing  the  charging 
. i l e  t h e  l i nk  i s  being used and con- 
, ,und t o  a  common lead  f o r  holding 

,. , , , r e l a y s  l a t e r  described. 

,.,e r e l ea se  of t h e  ( C H I )  (CH2) o r  
I ,LJY i n  Fig. 2 w i l l  t r a n s f e r  t h e  
i - ~ d  t o  the  next l i n k  f o r  t h e  next  

::lc (ST) r e l ay  holds operated throu& 
. ,, ry and seconda windings i n  s e r i e s  

l r r o l  of t h e  ( T z  r e l ay  and a r e l a y  
,:ie c i r c u i t .  The subscr iber  upon 
, t h e  d i a l  tone w i l l  operate  t he  

r,,ch w i l l  r e l ea se  and operate  t h e  ( A )  
, ,  unison with the  make and break of 
1 contac ts .  The ( C )  r e l a y  opera tes  
., t k )  r e l ay  r e l ea se s  on t h e  f i r s t  

each d i g i t  and remains operated 
t ' ie  end of the  l a s t  pulse of each 

. On the  f i r s t  pulse o r  subsequent 
sas  the ( P l )  r e l ay  opera tes  when t h e  

i-zy re leases .  On t h e  second pulse o r  

subsequent even u l s e s  t h e  (P3) r e l a y  w i l l  
opera te  and t h e  7 P1) r e l a y  w i l l  be released.  
The (P I )  r e l a y  when operated connects ground 
t o  a  l ead  t o  opera te  t h e  odd numbered reg- 
i s t e r  r e l a y s  and when it is  re l ea sed  it con- 
n e c t s  ground t o  a  l ead  t o  opera te  t h e  even 
r e g i s t e r  re lays .  These r e g i s t e r  r e l a y s  can 
only opera te  while t h e  ( C )  r e l a y  i s  operated. 

The numbering system used i n  t h e  1 0  
l i n e  PBX is  20 t o  29 and i n  t h e  20 l i n e  PBX 
i s  20 t o  39. The ( P l ) ,  (P2) and (P3) r e l a y s  
opera te  and r e l e a s e  i n  t h e  fol lowing manner. 
When t h e  ( A  r e l a y  r e l e a s e s  on t h e  f i r s t  
pu lse ,  t h e  I P1) r e l a y  w i l l  opera te  and when 
t h e  ( A )  r e l ay  reopera tes  t h e  (P2) rebay w i l l  
opera te  and the  (P1) r e l a y  w i l l  hold opbr- 
a t ed  through i t s  own contac t  and t h e  primary 
windin of t h e  (P2) r e l a y  under c o n t r o l  of 
t h e  (Cf  r e lay .  When t h e  ( A )  r e l a y  r e l e a s e s  
on t h e  second u l s e  t h e  (P3) r e l a y  w i l l  op- 
e r a t e  and t h e  7 ~ 2 )  r e l a y  w i l l  hold operated 

- through i t s  secondary winding. The opera t ion  
of t he  (P3) r e l ay  r e l e a s e s  t he  ( P l )  r e l a y  
and t r a n s f e r s  t h e  opera t ing  c i r c u i t  of t h e  
( C )  r e l ay  t o  a  hold c i r c u i t .  The purpose 
of  t h i s  is  t o  remove any shunt from around 
t h e  (P2) r e l ay  when t h e  ( A )  r e l a y  reopera tes  
so a s  not  t o  i n t e r f e r e  with t h e  f a s t  r e l e a s e  
requirement of t h e  (P2) re lay .  

6 .  PRr;LI&fINARY PULSE 

In  t h e  case of  a momentary opening o f  
t h e  l i n e  before a  d i g i t  has been d i a l e d  t h e  
( A )  r e l ay  w i l l  r e l ea se  and t h e  ( C )  and ( P l )  
r e l a y s  w i l l  operate .  When t h e  ( P l )  r e l ay  
opera tes  t h e  (SW) r e l a y  w i l l  opera te  and 
w i l l  hold under con t ro l  o f  t h e  ( C )  r e lay .  
When t h e  ( A )  r e l ay  reopera tes  t h e  ( C )  r e l a y  
w i l l  r e l e a s e ,  r e l ea s ing  t h e  ( P l )  and (SW) 
r e l a y s  again preparing t h e  c i r c u i t  t o  r e -  
ce ive  t h e  f i r s t  d i g i t .  

7. DIALING 

When the  ( P l )  r e l ay  opera tes  on the  
f i r s t  pulse of  t he  f i r s t  d i g i t  t he  (SW) re- 
l a y  opera tes  a s  mentioned above. When the  
( P l )  r e l a y  r e l ea se s  on the  second pulse of 
t h e  f i r s t  d i g i t  t h e  (T2) r e l ay  opera tes  and 
locks  t o  t h e  common ground lead  under con- 
t r o l  of t h e  (HS) and ( B )  re lays .  The (T2) 
r e l ay  r e l ea se s  t he  (ST) r e l a y ,  p a r t l y  c lo se s  
t h e  (SP) r e l ay  to t h e  "32" l ead ,  p a r t l y  
c lo se s  t h e  opera t ing  c i r c u i t  f o r  t he  ( C l )  
r e l a y  and c lo ses  t h e  odd lead  from t h e  con- 
t a c t  of t h e  ( P l )  r e l ay  t o  t h e  (T3) re lay .  
I n  t h e  case of  a  t h i r d  pulse t he  (T3) r e l a y  
w i l l  operate  vhen t h e  ( P l )  r e l ay  ope ra t e s  
and w i l l  lock to  t h e  common ground lead .  
The (T3) r e l a y  c lo ses  t h e  even lead  from the  
( P l )  r e l ay  t o  t he  ( D C )  re lay  so t h a t  i n  case  
four  o r  subsequent u l s e s  a r e  d i a l ed  on the  
f i r s t  d i g i t  t h e  ( D C P  r e l ay  w i l l  opera te  and 
prevent connection t o  any s t a t i o n .  The 
operat ion of t h e  (T3) r e l ay  a l s o  t r a n s f e r s  
t h e  ground lead  from t h e  20-29 "COW l eads  
t o  t h e  30-39 "COW leads  and t r a n s f e r s  t h e  
hunting l eads  i f  "SW and "Zn wiring i s  used 
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from the  26 and 27 " C o n  l e ads  t o  t he  36 and 
37 "COW l e a d s  respec t ive ly .  When t h r e e  
pu l se s  only a r e  received on t h e  f i r s t  d i g i t  
t he  ( C )  r e l a y  w i l l  r e l e a s e  a t  t h e  end of t he  
t h i r d  pulse  which w i l l  r e l ea se  t h e  (SW) re-  
lay.  The r e l e a s e  of t h e  (SW) r e l a y  t r ans -  
f e r s  t h e  odd and even l eads  from t h e  (P1) 
yela  con tac t s  t o  t h e  u n i t  r e g i s t e r  r e l a  s 
(1-77, (2-81, (3-91, (4-01, (5 -6 )  and (61.. 
It a l s o  p a r t l y  c l o s e s  a  c i r c u i t  f o r  operat-  
ing  t h e  ( C 1 )  r e l ay .  On t h e  f i r s t  pulse of  
t h e  second d i g i t  t h e  ( C )  and ( P l )  p l a y s  
aga in  opera te  t h e  ( C )  r e l a y  a t  t h i s  time 
ope ra t e s  t h e  i C 1 )  r e l ay .  The (P1) r e l ay  
,connects ground t o  t h e  odd and even l eads  t o  
opera te  t h e  (1-71, (2-81, (3-91, (4-01, 
(5 -6 ) ,  and ( 6 )  r e l a y s  depending upon t h e  
d i g i t  d i a l ed .  The (2-8) r e l a y  w i l l  r e l e a s e  
t h e  (1-7) ; t h e  (3-9)  w i l l  r e l ea se  t h e  (2-8) ; 
t h e  (4-0) w i l l  r e l e a s e  t h e  (3-9) and the  
(5-6) w i l l  r e l e a s e  t h e  (4-0). The ( 6 )  relay, 
however, w i l l  no t  r e l e a s e  t h e  (5-6) re lay .  
I f  more than s i x  u l s e s  a r e  d i a l e d  on t h e  
second d imi t  t he  76)  r e l a y  w i l l  remain 
operated ql-71, (2-8) ,  (3-9) and (4-0) re -  
l a y s  w i l l  r eopera te  and r e l e a s e  i n  t h e  o rde r  
named a s  t hey  d id  when t h e  f i r s t  four  pu l se s  
were d ia led .  When t h e  (1-7) r e l ay  opera tes  
on t h e  seventh pulse  t he  (5-6) r e l ay  w i l l  
r e lease .  The fol lowing t a b l e  shows the 
r e l a y s  operated f o r  any given number d i a l e d  
on t h e  second d i g i t .  

Pulses  Relay Operated 

'.t t h e  end of  t h e  l a s t  pu lse  of t h e  second 
d i g i t  t h e  ( C )  r e l a y  w i l l  r e l ea se  and wLth 
t h e  ( C l )  r e l a y  operated the  ( D C )  r e l a y  w i l l  
qpera te  and lock t o  t h e  common ground. The 
( C l )  r e l a y  a l s o  p a r t i a l l y  c l o s e s  a  c i r c u i t  
f o r  opera t ing  a  r e l a y  i n  t h e  c a l l  a l l o t t s r  
c i r c u i t  which con t ro l s  t h e  r e l e a s e  of  t h e  
s e l e c t  magnet. The (DC) r e l a y  parLia l ly  
c lo se s  t h e  ope ra t in  c i r c u i t  f o r  t h e  (SP) 
r e l ay  ope ra t e s  t h e  $ SW) r e l a y ,  connects t h e  
busy t e s t  r e l a y  t o  t h e  "COW lead  of t h e  l i n e  
under t e s t ,  opens an opera t ing  path f o r  t h e  
(T3) r e l a y  t o  prevent it opera t ing  i n  case 
a  t h i r d  d i g i t  i s  d i a l ed  when t h e  r e l a y  i s  
non-operated and connects t h e  common l eads  
t oge the r  which connect t o  t h e  llCOll l e ads  
through t h e  con tac t s  of the r e g i s t e r  re lays .  
These l eads  a r e  open u n t i l  d i a l i n g  is com- 
p l e t ed  t o  prevent two "COW l eads  being t i e d  
t oge the r  a s  a  ground on one "COll l e ad  from 
t h e  l i n e ,  l i n e  switch and c a l l  a l l o t t e r  c i r -  
c u i t  would cause i n t e r f e r ence  t o  another  
l i n e  by connecting t h i s  ground t o  another  
"COV l ead  while t h e  r e g i s t e r  r e l a y s  a r e  

~ p e r a t i n g  and re leas ing .  In tho  case of  28 
being d i a l e d  t h e  (T2),  ( 6 )  and (2-8) r e l a y e  
w i l l  be operated.  A c i r c u i t  w i l l  be c losed  
through from t h e  (BY) r e l ay  through con- 
t a c t s  of  t h e  ( C l ) ,  ( D C ) ,  !T3), ( 6 )  and 
(2-8) r e l a y s  t o  t h e  "COW l ead  which connects 
t o  t h e  "COW l ead  of t h e  28 l i n e  i n  t h e  l i n e ,  
l i n e  switch and c a l l  a l l o t t e r  c i r c u i t .  

6. CALLED LINE BUSY 

I f  t h e  l i n e  i s  busy, t h e  (BY)  r e l a y  
w i l l  opera te  which w i l l  prevent f u r t h e r  op- 
e r a t i on  of  t he  c i r c u i t  f o r  connection t o  
t h e  ca l l ed  l i n e .  Whea t h e  (BY) r e l a y  oper- 
a t e s ,  it opsns i t s  opera t ing  c i r c u i t  and 
locks  t o  t h e  common round. The 28 "COW 
lead  i s  open a t  t h e  ?BY) r e l a y  so no i n t e r -  
f e r i n g  b a t t e r y  w i l l  be l e f t  on t h e  28 "COW 
lead.  The opera t ion  o f  t h e  (BY)  r e l a y  a l s o  
opens t h e  "L2" l ead  t o  t h e  l i n e ,  l i n e  swi tch  
and c a l l  a l l o t t e r  c i r c u i t  and s t a r t s  t he  
busy tone  c i r c u i t  funct ioning which w i l l  
cause busy tone  t o  be t ransmi t ted  t o  t h e  
c a l l i n g  subscriber .  Other func t ions  o f  t he  
(BY)  r e l ay  w i l l  be described under confer- 
ence serv ice .  

9. CALLED LINE IDLE 

I f  t h e  l i n e  i s  not  busy the  (SW) relav-  
i n  opera t ing  a f t e r  t h e  completion of t h e  
second d i g i t  c lo se s  t he  "L1ll and "L2" l eads  
t o  t h e  l i n e ,  l i n e  switch and c a l l  a l l o t t e r  
c i r c u i t  which w i l l  opera te  a  r e l a y  assoc i -  
a t ed  with t h e  completing end o f  t h e  l i n k .  
This r e l a y  provides means f o r  opera t ing  t h e  
s e l e c t  magnet a l s o  a s soc i a t ed  with t h e  com- 
p l e t i n g  end of t h e  l i nk .  When the  s e l e c t  
magnet opei-ates it opera tes  r e l a y s  which 
w i l l  connect round on t h e  "Aw l ead  which 
r e l e a s e s  t he  f C 1 )  r e l a y  by sho r t i ng  i t s  
"PW winding. When t h e  ( C l )  r e l a y  r e l e a s e s  
ground w i l l  be connected on t h e  28 "Con l e ad  
whj.ch w i l l  opera te  t h e  ( C O )  r e l ay  i n  t h e  
l i n e ,  l i n e  switch,  and c a l l  a l l o t t e r  c i r -  
c u i t .  The (GO) r e l a y  ope ra t e s  t h e  holding 
magnet which c lo ses  t h e  c ros spo in t s  o f  t h e  
svd.tcli connecting t h e  l i n k  t o  t h e  l i ne .  
Ground f o r  holding t h e  ( C O )  r e l ay  operated 
i s  removed from t h e  "COW lead  by t h e  oper- 
gtiorl o f  t h e  hold magnet but t h e  ( C O )  r e -  
l a y  i s  he ld  operated over  t h e  "SW lead  
under con t ro l  of  t h e  ( E )  , ( B )  and ( A )  r e l a y s  
i n  t h e  l i n k  c i r c u i t  and t h e  ( C O )  r e l a y  i n  
t h e  l i n e  c i r c u i t  of t h e  c a l l i n g  party.  By 
means d f  t h e  ( D C )  and (T2) r e l a y s  being 
o  e r a t ed  ground on t h e  llSn l ead  from the  
l f n e ,  l i n e  switch and c a l l  a l l o t t e r  c i r c u i t  
w i l l  opera te  t h e  (SP) re lay .  The (SP) re-  

! 
l a y  connects r i ng ing  cu r r en t  through t h e  
winding of  t h e  ( R )  r e l a y  t o  t h e  c a l l e d  l i n e  
and audib le  r i ng ing  2urrent  t o  t h e  c a l l i n g  
party.  

10. KEY STATION ANSWERS 

When t h e  c a l l e d  subscr iber  answers 
t h e  ( R )  r e l a y  w i l l  opera te  r ega rd l e s s  of  
whether o r  no t  t h e  (L)  key i n  t h e  s t a t i o n  
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sec j s  opera ted .  The ( R )  r e l a y  w i l l  ho ld  
~n ;,- + G  under  c o n t r o l  o f  t h e  (SP)  r e l a y .  
Yiien >he ( L )  key i n  t h e  s t a t i o n  s e t  is  oper-  
a t e d  and t h e  r e c e i v e r  i s  removed from t h e  
s m t c h h o o k ,  t h e  (HS) r e l a y  o p e r a t e s ,  opening 
:i- common ground l e a d  which h o l d s  t h e  (SW), 
(DC)  and r e g i s t e r  r e l a y s  o p e r a t e d ,  r e l e a s i n g  
eYLse r e l a y s .  The r e l e a s e  o f  t h e s e  r e l a y s  

,: .; ground from t h e  28 "COW lead.  The 
r e l e d s e  o f  t h e  (T2) r e l a y  r e l e a s e s  t h e  (SP) 

- 7rt:lch r e l e a s e s  t h e  ( R )  r e l a y  and c l o s e s  
st c. (1.': r e l a y  c i r c u i t  t o  t h e  c a l l i n g  l i n e .  

- - \ L ,  r e l a y  i n  o p e r a t i n g  w i l l  open t h e  
o p e r a t i n g  c i r c u i t  f o r  t h e  ( C )  and ( P l )  r e l a y  
t o  p r e v e n t  an a d d i t i o n a l  c u r r e n t  d r a i n  i n  
cdLe ;he ca l l - ing  s u b s c r i b e r  d i s c o n n e c t s  and 
t h e  r e c e i v e r  a t  t h e  c a l l e d  s t a t i o n  i s  l e f t  
o f f  t h e  switchhook o r  i s  i n  a  permanent 
s i g n a l  c o n d i t i o n  and opens a  c i r c u i t  from 
ground t o  t h e  "Sn l e a d .  Ground, however, 
i s  connected t o  t h e  "Sfl l e a d  through con- 
t a c t s  on t h e  (HS) r e l a y .  The connect ion is  
now e s t a b l i s h e d  w i t h  o n l y  t h e  ( A ) ,  (B), ( E )  
and- (HS)  r e l a y s  being opera ted .  I n  c a s e  

c a l l e d  s u b s c r i b e r  removes t h e  r e c e i v e r  
from t h e  switchhook w h i l e  t h e  l o c a l  key i s  
i n  t h e  non-operated p o s i t i o n  r i n g i n g  tone  
w i l l  be connected t o  t h e  l i n e  a s  an i n d i -  
c a t i o n  t o  t h e  s u b s c r i b e r  t h a t  t h e  s t a t i o n  
Is being c a l l e d .  T h i s  w i l l  t a k e  c a r e  o f  
c a s e s  where a  s u b s c r i b e r  removes t h e  r e -  
c e i v e r  from t h e  switchhook t o  make a  t r u n k  
c a l l  j u s t  b e f o r e  t h e  b e l l  r i n g s  on an in -  
coming l o c a l  c a l l .  

11. KEYLESS STATION ANSWERS 

iCr..m t h e  c a l l e d  s u b s c r i b e r  answers t h e  
(R) r e l a y  w i l l  o p e r a t e .  On k e y l e s s  s t a t i o n s  
t h e  "L" and "TRW l e a d s  a r e  c l o s e d  th rough  
i n  t h e  l i n e  c i r c u i t  and when t h e  (R) r e l a y  
o p e r a t e s  ground on t h e  "TRv l e a d  from t h e  
c o n t a c ? , ~  o f  t h e  "R" r e l a y  w i l l  o p e r a t e  t h e  
(KS] r e l a y  opens t h e  common ground l e a d  
which h o l d s  t h e  (SW), ( D C )  and r e g i s t e r  re-  
l a y s  r e l e a s i n g  t h e s e  r e l a y s .  The r e l e a s e  
of t h e  (1'2) r e l a y  r e l e a s e s  t h e  (SP) r e l a y  
l , : i l ~ h  r c l e a s e s  t h e  ( R )  r e l a y  and c l o s e s  t h e  
( E )  r e l a y  c i r c u i t  t o  t h e  c a l l e d  l i n e .  When 
t h e  ( b )  r e l a y  i s  connected t o  t h e  l i n e  it 
w i l l  o p s r a t e ,  r e l e a s i n g  t h e  ( R )  r e l a y  and 
opening t h e  c i r c u i t  from ground t o  t h e  "S" 
l e a d .  The ( E )  r e l a y  i n  a d d i t i o n  t o  per-  
forming t h e  f u n c t i o n s  d e s c r i b e d  i n  Par .  1 0 ,  
c o r ~ n e c t s  ground t o  t h e  "TRw l e a d  which w i l l  
h c l i L  ryhe ( h S )  r e l a y  opera ted  when t h e  ( R )  
i .e lay r e l e a s e s .  Ground from t h e  (HS) r e l a y  
1.5 r,c,:i corlnected t o  t h e  "SV l e a d .  I n  c a s e  
,k .; l l l n g  pArty d i s c o n n e c t s  f i r s t  t h e  
, : - ' _ , _ r  p a r t y  w i l l  be h e l d  t o  t h e  l i n k  u n t i l  
t n s  rs-.cciver i s  r e p l a c e d  on t h e  switchhook. 
Th i s  l ~ r e v e n t s  t h e  c a l l e d  p a r t y  being d i s -  
conzi2cted from t h e  l i n k  and then  connected 

t n e  o r i g i n a t i n g  end of  a n o t h e r  l i n k  and _ . ,.4 vine; d i a l  tone.  

12. CONF'dRiINCE SERVICE 

I n  c a s e  i t  i s  d e s i r e d  t o  have a t h i r d  
c ~ c z : l t ~ n  i n  on a  connect ion t h e  c a l l e d  sub- 
s c r i b e r  w i l l  r e p l a c e  t h e  r e c e i v e r  on t h e  

switchhook. The c a l l i n g  s u b s c r i b e r  w i l l  n o t  
r e c e i v e  d i a l  t o n e  b u t  w i l l  d i a l  t h e  number 
o f  t h e  d e s i r e d  t h i r d  s t a t i o n .  When t h e  
f i r s t  d i g i t  i s  d i a l e d  t h e  (T2)  r e l a y  w i l l  
o p e r a t e  and a t  t h e  complet ion o f  t h e  d i g i t  
t h e  ( S W ~  r e l a y  w i l l  r e l e a s e .  T h i s  o p e r a t e s  
t h e  (SP) r e l a y  which c a u s e s  t h e  r i n g e r s  a t  
t h e  f i r s t  c a l l e d  s t a t i o n  t o  o p e r a t e .  When 
t h e  second d i g i t  i s  d i a l e d  and t h e  second 
c a l l e d  s t a t i o n  l i n e  i s  connected t o  t h e  
l i n k  i n  t h e  same manner a s  t h e  f i r s t  l i n e  
was, t h e  b e l l s  o f  t h e  two c a l l e d  s u b s c r i b e r s  
w i l l  r i n g  and when t h e  second c a l l e d  sub- 
s c r i b e r  answers ,  t h e  f i r s t  c a l l e d  s u b s c r i b e r  
b e l l  w i l l  cease  t o  r i n g  and t h i s  b e i n g  a n  
i n d i c a t i o n  t h a t  t h e  second c a l l e d  s u b s c r i b e r  
h a s  answered t h e  f i r s t  c a l l e d  s u b s c r i b e r  
w i l l  a l s o  answer. I n  c a s e  t h e  second l i n e  
i s  busy, t h e  (BY) r e l a y  w i l l  o p e r a t e  when 
t h e  l i n e  i s  t e s t e d  which w i l l  r e l e a s e  t h e  
(SP) r e l a y  caus ing  t h e  b e l l s  a t  t h e  f i rs t  
c a l l e d  s t a t i o n  t o  c e a s e  r i n g i n g  and t h e  
c a l l i n g  s u b s c r i b e r  t o  r e c e i v e  a busy tone .  
The f i rs t  c a l l e d  s u b s c r i b e r  w i l l  t h e n  an- 
swer o p e r a t i n g  t h e  (HS) r e l a y  r e l e a s i n g  t h e  
(BY) and a l l  r e g i s t e r  r e l a y s .  On a  confe r -  
ence connect ion t h e  s t a t i o n s c o n n e c t e d  t o  
t h e  t e r m i n a t i n g  end cannot  r e l e a s e  u n t i l  a l l  
c a l l e d  s t a t i o n s  d i s c o n n e c t  a s  t h e  (HS) r e l a y  
which can be o p e r a t e d  from any s t a t i o n  w i l l  
h o l d  t h e  ( C O )  r e l a y  i n  t h e  l i n e  c i r c u i t .  

13. DISCONNECTION 

When t h e  c a l l e d  p a r t y  a t  a key s t a t i o n  
r e p l a c e s  t h e  r e c e i v e r  on t h e  switchhook o r  
r e l e a s e s  t h e  (L)  key o f  t h e  s t a t i o n  s e t  t h e  
(HS) and (E) r e l a y s  w i l l  r e l e a s e .  The re -  
l e a s e  o f  t h e  ( d )  r e l a y  p r e v e n t s  t h e  r e l e a s e  
o f  t h e  c a l l e d  l i n e .  I f  a  t r u n k  key i s  
o p e r a t e d  whi le  t h e  r e c e i v e r  i s  o f f  t h e  switch- 
hook t h e  (E)  r e l a y  w i l l  be opera ted .  Th i s  
removes ground from t h e  "SW l e a d  which i n -  
d i r e c t l y  r e l e a s e s  t h e  c a l l e d  l i n e  from t h e  
l i n k .  When t h e  c a l l i n g  s u b s c r i b e r  d i scon-  
n e c t s ,  t h e  ( A )  r e l a y  r e l e a s e s  and when t h e  
c a l l e d  s u b s c r i b e r  d i s c o n n e c t s  t h e  (HS),  ( E )  
and (B) r e l a y s  r e l e a s e ,  r e s t o r i n g  t h e  c i r -  
c u i t  t o  normal. When t h e  (B) r e l a y  i s  re-  
l e a s e d  a  p a r t i a l  o p e r a t i n g  c i r c u i t  i s  
c l o s e d  f o r  t h e  ( C H l ) ,  (CH2) o r  (CH3) r e l a y .  

14. LINE HUNTING 

If l i n e  hun t ing  i s  r e q u i r e d  "SV and 
f t Z v  wir ing  a r e  provided.  Otherwise "TW 
and "WW w i r i n g  a r e  provided.  L ines  26 and 
27 a r e  i n  one hun t ing  group and 36 and 37are 
i n  t h e  o t h e r  hun t ing  group. I n  c a s e  l i n e  26 
i s  c a l l e d  and i s  busy, when r e l a y  ( D C )  op- 
e r a t e s  a s  covered i n  Par .  7 busy ground on 
t h e  ffCOu l e a d  o f  l i n e  26 - w i l l  be connected 
t o  "SW w i r i n g  t o  o p e r a t e  t h e  (1-7)  r e l a y .  
The l i n k  w i l l  now t e s t  t h e  "COW l e a d  o f  l i n e  
27 and f u n c t i o n  as d e s c r i b e d  i n  Par. 8 o r  9. 
The c i r c u i t  f u n c t i o n s  i n  t h e  same manner 
f o r  l i n e s  36 and 37 u s i n g  l t ZV  wir ing .  
15. FIGURE 2 

Two o f  t h e  (CH) r e l a y s  a r e  a lways op- 
r a t  d whe t h  e e  i n k s  a r e  used and 

f ~ ~ l f  and ? c H ~ $  r e l a y s  can be operate8hEh:hen 



CD-66611-01 - ISSUE 2-D 

two l i n k s  a r e  used,  un le s s  t h e  a s soc ia t ed  
l i n k s  a r e  busy o r  ou t  of  serv ice .  When t h e  
( C H I )  and (CH2) r e l a y s  a r e  operated t h e  
f i r s t  l i n k  w i l l  rece ive  the  c a l l .  When t h e  
(CH2) and (CH3) r e l a y s  a r e  operated t h e  
second l i n k  w i l l  r e ce ive  t h e  c a l l  and when 
the (CH3) and ( C H I )  r e l a y s  a r e  operated the  
t h i r d  l i n k  w i l l  rece ive  t h e  c a l l .  I n  case 
t h e  t h r e e  ( C H )  r e l a y s  a r e  operated a s  might 
be t h e  case of  them being operated by hand 
t h e  f i r s t  l i n k  would rece ive  t h e  c a l l .  When 
t h e  l i n k  has  received the  c a l l  t he  assoc i -  
a t e d  (CH) r e l a y  w i l l  r e l e a s e  and cannot 
ope ra t e  u n t i l  t h e  l i n k  becomes i d l e  and then  
only  i n  case another  ( C H )  r e l a y  is  re leased .  
When a l i n k  f u s e  ope ra t e s  o r  t h e  (COl), 
(C02) o r  (C03) key i s  operated,  t h e  assoc i -  
a t e d  ( C H )  r e l a y  w i l l  r e l e a s e  t r a n s f e r r i n g  
t h e  "STn l ead  t o  t h e  nex t  l i n k  t h u s  pre- 
vent ing  t h e  a s soc ia t ed  l i n k  being a l l o t t e d .  
16. TIE TRUNK AND RECORDED TELEPHONE 

DICTATION SERVICE 

When t i e  t runks  o r  d i c t a t i o n  t runks  
a r e  provided Fig. 3 is used and a l s o  "Vn 

BELL. TECEPHONE. LABBRATORIES , INCORPORATED 

wiring a t  t h e  (HS) re lay .  On incoming c a l l s  
from a d i s t a n t  PBX over a t i e  t runk,  s t a t i o n s  
a r e  d i a l ed  t h r u  t h e  l i n k  i n  t h e  same manner 
as on a s t a t ion - to - s t a t ion  c a l l .  The (HS) 
r e l a y ,  however, when ope ra t ing  w i l l  r eve r se  
b a t t e r y  and ground toward t h e  t i e  t runk t o  
provide t h e  proper supervision t o  t h e  d i s t a n t  
PBX. On outgoing c a l l s  t o  a t i e  t r u &  o r  t o  
a d i c t a t i o n  t runk,  t h e  t runk i s  d i a l ed  i n  
t he  same manner a s  a s t a t i o n .  However, 
when t h e  l i n e  c i r c u i t  a s soc ia t ed  with t h e  
t runk i s  se ized  ground on t h e  llTL" l ead  
from t h e  l i n e ,  l i n e  switch and c a l l  a l l o t t e r  
c i r c u i t  opera tes  t h e  (TL) r e l ay .  This re-  
l a y  opens t h e  t i p  and r ing  l eads  from t h e  
l i n k  and connects them d i r e c t l y  from t h e  
s t a t i o n  t o  t h e  t runk c i r c u i t .  The r e l a y  
a l s o  opens t h e  2W lead  t o  t h e  l i n k  and Con- 
n e c t s  ground t o  it f o r  holding a c a l l i n g  
keyless s t a t i o n ,  opens t h e  nCHw and "CHll '  
l e ads  t o  keep t h e  l i n k  busy and opens t h e  
"Sltt lead.  The opening of t h i s  "Sln l ead  
and t h e  *IT" and nIfi" l e a d s  r e l e a s e s  a l l  o t h e r  
operated r e l a y s  i n  t h e  l i n k .  
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