
BELL SYSTEM PRACTICES 
Plant Series

SECTION 951-320-100 
Issue 1, A p ril, 1956 

AT&TCo Standard

A U X ILIA R Y  SENDER EQUIPMENT FOR DIRECT DISTANCE D IA LIN G  

GENERAL DESCRIPTIVE INFORMATION 

DECODER PANEL AND NO. 1 CROSSBAR SYSTEMS

CONTENTS PAGE

1 . INTRODUCTION ............................................  1

2 .  EQUIPMENT ELEMENTS .............................  2

A. G e n e ra l...................................  2
B. The A u x i l ia r y  Sender . . . .  2
C. The A u x i l ia r y  S ender L in k .  . 3
D. O u tg o in g  T ru n k  C i r c u i t  . . .  4
E . The S u b s c r ib e r  S e n d e r. . . .  4
F . D ecoders and O r ig in a t in g

M a rk e rs ...................................  5

3 . METHOD OF OPERATION................ 5

A. G e n e ra l................................... 5
B . T e n - d ig i t  C a l l ...............  5
C. S e v e n - d ig i t  C a l l ........... 5
D. D ig i t  D e le t io n  .............................. 6
E . One-One D ia l in g ...............  6
F . T o l l  D i v e r s i o n ................ 6

4 . SERVICE OBSERVING....................  6

5 . TRAFFIC MEASURING F A C IL IT IE S  . . 7

6 .  POWER.................................................  7

7 .  MAINTENANCE AND TESTING...... ^

FIGURES

1 -  A u x i l ia r y  S ender F r a m e ....................  2

2 -  A u x i l ia r y  S ender U n it  ....................  ^

3 -  R e la t io n  o f  C i r c u i t s  W ith in  th e
A u x i l ia r y  S e n d e r....................  4

4 -  A u x i l ia r y  Sender L in k  Frame . . 6

5 -  A u x i l ia r y  S ender L in k  U n i t .  . . 7

6 -  T y p ic a l  A u x i l ia r y  S ender L in k
Frame C a b lin g  A rrangem en t . . .  8

7 -  A u x i l ia r y  S ender T im in g  F u n c t io n s  9

8  -  D iag ram  o f  A u x i l ia r y  S ender
A p p lie d  to  D ecoder P ane l
E qu ipm en t . ............................................  10

9  -  D iag ram  o f  A u x i l ia r y  S ender 
A p p lie d  to  No. 1 C ro s s b a r 
E q u ip m e n t .................................................  11

1 .  INTRODUCTION

1 .0 1  T h is  s e c t io n  p ro v id e s  g e n e ra l d e s c r ip ­
t i v e  in fo r m a t io n  f o r  th e  a u x i l i a r y

s e n d e r and a s s o c ia te d  e q u ipm e n t t o  be a p ­
p l ie d  to  d e co d e r p a n e l and No. 1 c ro s s b a r  
s w it c h in g  sys tem s to  p ro v id e  d i r e c t  d i s ­
ta n c e  d i a l i n g  (DDD) f a c i l i t i e s  f o r  c u s to ­
m ers s e rv e d  by th e s e  ty p e s  o f  o f f i c e s .
W ith  DDD, cu s to m e rs  a re  a b le  to  d i a l  d i r e c t ­
l y  t h e i r  own s t a t l o n - t o - s t a t i o n  c a l l s  to  
p o in ts  o u ts id e  t h e i r  l o c a l  o r  e x te n d e d  s e r v ­
ic e  a re a  p ro v id e d  th e  re q u ire m e n ts  f o r  
d i r e c t  d is ta n c e  d i a l i n g  a re  s a t i s f i e d .

1 .0 2  T e le p h o n e  num bers f o r  d i r e c t  d is ta n c e  
d i a l i n g  w i l l  c o n s is t  o f  tw o p a r t s :

( a )  A 7 - d l g i t  d i r e c t o r y  num ber, c o n s is t ­
in g  o f  th e  f i r s t  tw o l e t t e r s  o f  th e

c e n t r a l  o f f i c e  name fo l lo w e d  by f i v e  
n u m e r ic a ls ,  commonly r e f e r r e d  t o  as 2 -5  
n u m b e rin g .

(b )  A 3 - d l g l t  a re a  code c o n s is t in g  o f  
th r e e  n u m e ra ls  (X  0 /1  X) t o  d e s ig n a te

th e  g e o g ra p h ic a l n u m b e rin g  p la n  a re a .

O n ly  th e  7 - d l g i t  d i r e c t o r y  num ber i s  r e ­
q u ir e d  t o  re a c h  d e s t in a t io n s  w i t h in  th e  
home n u m b e rin g  p la n  a re a .  I f ,  h o w e ve r, th e  
c a l l  i s  t o  a f o r e ig n  n u m b e rin g  p la n  a re a , 
th e  p ro p e r  a re a  code m ust n o rm a lly  be p r e ­
f i x e d  t o  th e  2 -5  num ber o f  th e  c a l le d  s t a ­
t i o n .  Thus a  c a l l  i n t o  a f o r e ig n  n u m b e rin g  
p la n  a re a  w i l l  u s u a l ly  r e q u i r e  th e  c u s to m e r 
t o  d i a l  te n  d i g i t s .  S in c e  th e  s u b s c r ib e r  
s e n d e rs  i n  d e c o d e r p a n e l and No. 1 c ro s s b a r  
o f f i c e s  have a c a p a c i ty  o f  o n ly  e ig h t  d i ­
g i t s ,  th e  a u x i l i a r y  s e n d e r i s  used t o  r e g ­
i s t e r  th e  tw o  a d d i t io n a l  d i g i t s  r e q u ir e d  f o r  
DDD. Due t o  th e  l im i t e d  and d e c re a s in g  use 
o f  p a r t y  l e t t e r s  and num bers o v e r  1 0 ,0 0 0 , 
no p r o v is io n  i s  made t o  co m p le te  fo r e ig n  
a re a  DDD c a l l s  fro m  No. 1 c ro s s b a r  and d e ­
c o d e r p a n e l o f f i c e s  t o  m anua l te le p h o n e s  
w i t h  th e s e  ty p e s  o f  num bers. S h o u ld  a c u s to ­
m er a t te m p t t o  d i a l  an  1 1 - d lg l t  num ber, o n ly  
te n  d i g i t s  w i l l  be p u ls e d  fo r w a r d .  The c a l l  
w i l l  be In te r c e p te d  a t  th e  te r m in a t in g  o f ­
f i c e  and th e  c u s to m e r a d v is e d  to  p la c e  th e  
c a l l  th ro u g h  h i s  l o c a l  o p e r a to r .

1 .0 3  The a u x i l i a r y  s e n d e r p ro v id e s  f o r  
m u l t i f r e q u e n c y  (MF) o u tp u ls ln g  o f  a l l

DDD 1 0 - d l g i t  c a l l s  and a ls o ,  w here  econom­
i c a l l y  d e s i r a b le ,  o f  c e r t a in  7 -  o r  8 - d i g i t  
c a l l s .

1 .0 4  I n  a l l  c a s e s , 1 0 - d lg l t  DDD c a l l s  
fro m  d e c o d e r p a n e l and No. 1 c ro s s b a r

o f f i c e s  w i l l  be ro u te d  f i r s t  t o  a c ro s s b a r  
tandem  o f f i c e  e q u ip p e d  w i t h  c e n t r a l i z e d  
a u to m a tic  message a c c o u n t in g  f a c i l i t i e s  
(CAMA) f o r  a u to m a tic  r e c o r d in g  o f  c u s to m e r 
b i l l i n g  in fo r m a t io n .  M o d i f ic a t io n s  t o  a l lo w
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th o s e  No. 1 c ro s s b a r  o f f i c e s  e q u ip p e d  w i t h  
l o c a l  AMA t o  re c o r d  1 0 - d lg l t  c a l l s  w i l l  be 
d e v e lo p e d  a t  a l a t e r  d a te .  S even - o r  e i g h t ­
d i g i t  c a l l s  beyond th e  c h a rg in g  ra n g e  o f  th e  
o r i g in a t in g  o f f i c e s ,  t h a t  I s  th o s e  w h ic h  
c a n n o t be h a n d le d  on  a f l a t  r a t e ,  s in g le ­
u n i t  message r a t e ,  lo c a l  c o n t r o l  zone 
r e g i s t r a t i o n ,  o r  l o c a l  AMA b a s is ,  w i l l  a ls o  
be ro u te d  t o  a CAMA tandem  f o r  c h a rg in g  
p u rp o s e s .

1 .0 5  A g e n e ra l d e s c r ip t io n  o f  o p e ra to r  
i d e n t i f i e d  CAMA i n  c ro s s b a r  tandem 

o f f ic e s  i s  g iv e n  in  S e c t io n  9 6 0 -3 1 0 -1 0 0 .

2 . EQUIPMENT ELEMENTS

A . G e n e ra l

2 .0 1  I n  a d d i t io n  t o  c e r t a in  m o d i f ic a t io n s  
r e q u ir e d  I n  e x i s t i n g  s u b s c r ib e r

B e n d e rs , d e c o d e rs , and o r i g in a t in g  m a rk e rs , 
tw o  new e q u ip m e n t e le m e n ts  a re  r e q u i r e d  f o r  
p r o v id in g  DDD f a c i l i t i e s  i n  d e c o d e r p a n e l 
and No. 1 c ro s s b a r  o f f i c e s .  These a re  th e  
a u x i l i a r y  s e n d e r and th e  a u x i l i a r y  se n d e r 
l i n k .  The p h y s ic a l  appea rance  and  fu n c t io n s  
o f  th e s e  new e le m e n ts  p lu s  th e  fe a tu r e s  
added I n  e x i s t i n g  e q u ip m e n t a re  d e s c r ib e d  
I n  t h i s  p a r t .

B . The A u x i l i a r y  Sender

2 .0 2  The a u x i l i a r y  se n d e r I s  a w i r e - s p r in g  
r e la y  e q u ip m e n t u n i t ,  f o u r  o f  w h ic h

may be m ounted on a s ta n d a rd  s in g le - b a y  
fra m e s  as shown i n  P ig .  1 . A maximum o f  te n  
a u x i l i a r y  s e n d e rs  (n in e  f o r  t r a f f i c  and one 
f o r  m a in te n a n c e ) c o n s t i t u t e  an a u x i l i a r y  
s e n d e r g ro u p . I t  i s  e x p e c te d  t h a t  a u x i l i a r y  
s e n d e r g ro u p s  w i l l  be I n s t a l l e d  on th e  b a s is  
o f  one p e r se n d e r t e s t  fra m e  g ro u p  f o r  ease 
I n  m a in te n a n c e ; h o w e ve r, o f f i c e s  w i t h  h ig h  
a u x i l i a r y  se n d e r usage may r e q u i r e  more th a n  
one g ro u p  o f  a u x i l i a r i e s  p e r  t e s t  fram e  
g ro u p , and c o n v e rs e ly ,  one g ro u p  o f  a u x i l ­
i a r i e s  may be adeq u a te  f o r  an e n t i r e  b u i l d ­
in g  w i t h  l i g h t  a u x i l i a r y  s e n d e r t r a f f i c .

2 .0 3  The m a in  fu n c t io n s  o f  th e  a u x i l i a r y  
s e n d e r a re  l i s t e d  b e lo w :

(a )  R e g is te rs  tw o d ia le d  d i g i t s ,  th u s  
s u p p le m e n tin g  th e  8 - d i g i t  c a p a c i ty

o f  th e  s u b s c r ib e r  s e n d e r to  e n a b le  th e  
c u s to m e r to  d i a l  1 0 - d lg l t  f o r e ig n  a re a  
c a l l s .

(b )  Makes t r u n k  t e s t  to w a rd  th e  d i s t a n t  
o f f i c e  when d ia l i n g  i s  c o m p le te d , and

when th e  rem ojfe in c o m in g  s e n d e r I s  a t ­
ta c h e d , g iv e s  th e  s u b s c r ib e r  s e n d e r an 
I n d ic a t io n  t h a t  I t  i s  re a d y  to  r e c e iv e  
th e  d i g i t s  r e g is te r e d  I n  th e  s u b s c r ib e r  
s e n d e r.

( c )  R e c e iv e s  th e  d i g i t  s to r e d  i n  th e  sub ­
s c r ib e r  se n d e r on a PCI b a B is  I n  th e

o rd e r  d ia le d  and o u tp u ls e s  each d i g i t . P ig .  1 -  A u x i l ia r y  S ender Frame
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a f t e r  i t  i s  r e c e iv e d ,  on  an  MF b a s is  t o  
th e  d i s t a n t  o f f i c e .

( d )  N o t i f i e s  th e  s u b s c r ib e r  s e n d e r when 
o u tp u ls in g  i s  c o m p le te d  so t h a t  b o th  

s e n d e rs  may re le a s e .

2 .0 4  An e q u ip m e n t s k e tc h  o f  an  a u x i l i a r y  
s e n d e r fra m e  and r e l a t i o n  o f  c i r c u i t s

w i t h i n  th e  a u x i l i a r y  s e n d e r a re  shown i n  
P ig s .  2 and 5 ,  r e s p e c t iv e ly .

C. The A u x i l ia r y  S ender L in k

2 .0 5  The a u x i l i a r y  s e n d e r l i n k  p ro v id e s  th e  
c o n n e c t in g  p a th  b e tw e e n  any one o f  a

maximum o f  100 s u b s c r ib e r  s e n d e rs  and t h e i r  
a s s o c ia te d  a u x i l i a r y  s e n d e rs . T h is  fra m e  
may be p a r t i a l l y  e q u ip p e d  i n  i n d iv i d u a l  
u n i t s ,  each  w i t h  c a p a c i ty  f o r  te n  s u b s c r ib e r  
s e n d e rs  a n d , when f u l l y  e q u ip p e d , c o n s is ts  
o f  te n  a u x i l i a r y  s e n d e r l i n k  u n i t s  m ounted 
as shown i n  P ig .  4 .  An a u x i l i a r y  s e n d e r 
l i n k  u n i t  i s  i l l u s t r a t e d  i n  F ig .  5 and 
c o n s is ts  o f  a 2 0 0 - p o in t ,  6 - w ir e  c ro s s b a r

s w it c h  w i t h  a s s o c ia te d  r e la y s .  The, s u b ­
s c r ib e r  s e n d e rs  a p p e a r on  th e  v e r t i c a l s  o f  
th e  u n i t  ( tw o  v e r t i c a l s  p e r  s e n d e r )  and may 
be e i t h e r  th e  No. 1 c ro s s b a r  o r  d e c o d e r 
p a n e l ty p e  ( o n ly  one ty p e  p e r  u n i t ) .  The 
a u x i l i a r y  s e n d e rs  a p p e a r on  th e  h o r iz o n t a ls  
and may be m u l t ip le d  o v e r  a s  many l i n k  
u n i t s  on  as many l i n k  fra m e s  as a u x i l i a r y  
s e n d e r t r a f f i c  w i l l  p e r m it .

2 .0 6  To p r o v id e  a  c e r t a in  d e g re e  o f  s e r v ic e  
p r o t e c t io n ,  th e  s u b s c r ib e r  s e n d e rs  i n  

th e  same s u b s c r ib e r  s e n d e r g ro u p  s h o u ld  be 
s p re a d  o v e r  tw o  o r  m ore a u x i l i a r y  s e n d e r 
l i n k  fra m e s . D u p lic a te  c o n t r o l  e q u ip m e n t 
w i l l  be p ro v id e d  so t h a t  t r o u b le  i n  one 
fra m e  w i l l  n o t  a f f e c t  s e r v ic e  t o  s u b s c r ib e r  
s e n d e rs  a p p e a r in g  o n  th e  o th e r  l i n k  fra m e (s ) .  
I t  i s  a ls o  p o s s ib le  t o  s p l i t  th e  s u b s c r ib e r  
s e n d e rs  on  a p a r t i c u l a r  a u x i l i a r y  s e n d e r 
l i n k  fra m e  be tw e e n  tw o  g ro u p s  o f  a u x i l i a r y  
s e n d e rs  by  p r o v id in g  c o n t r o l  c i r c u i t s  f o r  
each  g ro u p . B o th  o f  th e s e  l i n k  fra m e  fe a ­
tu r e s  a re  i l l u s t r a t e d  i n  a t y p i c a l  c a b l in g  
a rra n g e m e n t as shown i n  F ig .  6 .
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P ig .  3 -  R e la t io n  o f  C i r c u i t s  W ith in  th e  
A u x i l ia r y  S ender

D. O u tg o in g  T ru n k  C i r c u i t

2 .0 7  I n  d e c o d e r p a n e l and No. 1 c ro s s b a r  
o f f i c e s ,  a m om enta ry  open o c c u rs  i n

th e  fu n d a m e n ta l t i p  and r i n g  as th e  d i s t r i c t  
advances t o  t a l k i n g  p o s i t i o n  ( t r u n k  c lo s u re )  
a f t e r  th e  s u b s c r ib e r  s e n d e r has re le a s e d .
I n  c ro s s b a r  o f f i c e s ,  t h i s  open i n t e r v a l  i s  
to o  s h o r t  t o  a f f e c t  o p e r a t io n  a t  th e  t e r ­
m in a t in g  o f f i c e ,  i n  d e c o d e r p a n e l o f f i c e s ,  
h o w e v e r, t h i s  i n t e r v a l  may be lo n g  enough 
t o  a p p e a r as an abandoned c a l l  and cause 
f a l s e  r e le a s e  o f  th e  MF s e n d e r a t  th e  t e r ­
m in a t in g  p o in t .

2 .0 8  The MF in c o m in g  CAMA tandem  s e n d e r has 
a t im in g  f e a tu r e  w h ic h  w i l l  p e rm it  th e

s e n d e r t o  h o ld  o v e r t h i s  open i n t e r v a l  on

c a l l s  fro m  d e co d e r p a n e l o f f i c e s .  The o ld e r ,  
non-CAMA tandem  MF in c o m in g  s e n d e rs  and th e  
MF in c o m in g  s e n d e rs  and r e g is t e r s  i n  No. 1 
and No. 5 c ro s s b a r  o f f i c e s  do n o t  have  t h i s  
t im in g  f e a t u r e :  t h e r e f o r e ,  an  o u tg o in g
t r u n k  c i r c u i t  (w h ic h  m a in ta in s  a b r id g e  
a c ro s s  t i p  and r i n g  d u r in g  th e  open i n t e r v a l )  
m ust be p ro v id e d  i n  d e c o d e r p a n e l o f f i c e s  f o r  
th o s e  t r u n k s  t o  th e  above m e n tio n e d  o f f i c e s  
o v e r  w h ic h  p u ls in g  w i l l  be on an  MF b a s is  
u s in g  th e  a u x i l i a r y  s e n d e r.

E . The S u b s c r ib e r  S ender

2 .0 9  C e r ta in  m o d i f ic a t io n s  have  been made
t o  e x is t i n g  s u b s c r ib e r  s e n d e rs  i n  o rde r 

f o r  them  t o  f u n c t io n  p r o p e r ly  w i t h  th e  
a u x i l i a r y  s e n d e r and a u x i l i a r y  s e n d e r l i n k .
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2 .1 0  R e la y s  have Deen added to  th e s e  
s e n d e rs  t o  e n a b le  them  t o  p e r fo rm

th e  f o l lo w in g  f u n c t io n s :

(a )  R e co g n ize  c a l l s  w h ic h  r e q u i r e  an 
a u x i l i a r y  s e n d e r e i t h e r  th ro u g h  th e

"0 "  o r  " 1 "  i n  th e  second  d i g i t  o f  th e  
f o r e ig n  n u m b e rin g  p la n  a re a  code f o r  1 0 - 
d i g i t  c a l l s  o r  on in s t r u c t io n s  fro m  th e  
d e c o d e r o r  o r i g in a t in g  m a rk e r f o r  7 -  o r  
8 - d i g i t  c a l l s .

(b )  T e l l  th e  a u x i l i a r y  s e n d e r on  i n s t r u c ­
t io n s  fro m  th e  d e c o d e r o r  o r i g in a t in g

m a rk e r , th e  num ber o f  d i g i t s  t o  be de ­
le t e d ,  i f  a n y , as e x p la in e d  i n  3 .0 7 .

( c )  R ou te  t o  o v e r f lo w  any 1 0 - d i g i t  c a l l  
f o r  w h ic h  an  a u x i l i a r y  s e n d e r i s  n o t

c o n n e c te d  i n  t im e  to  r e g i s t e r  th e  f i r s t  
p u ls e  o f  th e  n in t h  d i g i t .

( d )  PCI p u ls e  i t s  e ig h t  d i g i t s  i n  th e  
o r d e r  d ia le d  i n t o  th e  a u x i l i a r y

s e n d e r in s te a d  o f  s e n d in g  th e  s t a t io n s  
d i g i t  ahead o f  th e  th o u s a n d s  d i g i t  as i s  
p r e s e n t ly  done when e ig h t  d i g i t s  a re  o u t -  
p u ls e d  P C I.

F . D ecoders  and O r ig in a t in g  M a rke rs

2 .1 1  The d e c o d e rs  and  o r i g in a t in g  m a rk e rs  
have  been m o d if ie d  t o  t e l l  th e  sub ­

s c r i b e r  s e n d e r when an a u x i l i a r y  s e n d e r i s  
r e q u i r e d  on 7 - d i g i t  c a l l s .  A ls o ,  th e  d e ­
c o d e rs  and m a rk e rs  w i l l  t e l l  th e  a u x i l i a r y  
s e n d e r v i a  th e  s u b s c r ib e r  s e n d e r th e  num ber 
o f  d i g i t s  to  be d e le te d  as d e s c r ib e d  i n  3.07.

3 . METHOD OF OPERATION

A. G e n e ra l

3 .0 1  T h is  p a r t  d e s c r ib e s  th e  g e n e ra l m ethod 
o f  o p e r a t io n  o f  th e  a u x i l i a r y  s e n d e r

f o r  b o th  1 0 - d ig i t  f o r e ig n  a re a  c a l l s  and 7 -  
o r  8 - d i g i t  home a re a  c a l l s .  S in c e  th e  fu n c ­
t io n s  and m ethod o f  o p e r a t io n  o f  th e  a u x i l i ­
a r y  s e n d e r i n  d e co d e r p a n e l and No. 1 c r o s s ­
b a r  sys tem s a re  i d e n t i c a l ,  o n ly  th e  N o. 1 
c ro s s b a r  sys te m  w i l l  be d e s c r ib e d  i n  d e t a i l .  
B lo c k  d ia g ra m s  o f  b o th  sys tem s a re  shown i n  
F ig s .  8 and 9 .

B . T e n - d ig i t  C a l l

3 .0 2  A c u s to m e r o r i g in a t in g  a c a l l  t o  a 
f o r e ig n  a re a  i s  c o n n e c te d  to  a su b ­

s c r ib e r  s e n d e r i n  th e  u s u a l m anner and 
f i r s t  d i a l s  th e  X 0 /1  X f o r e ig n  a re a  code 
fo l lo w e d  b y  th e  7 - d i g i t  d i r e c t o r y  num ber.
The s u b s c r ib e r  s e n d e r re c o g n iz e s  th e  "0 "
o r  " 1 "  i n  th e  second d i g i t  as  an I n d ic a t io n  
t h a t  an a u x i l i a r y  s e n d e r may be r e q u i r e d  t o  
a id  i n  th e  c o m p le t io n  o f  th e  c a l l .  (S e rv ic e  
codes i n  th e  X - l - 1  s e r ie s  in d ic a t e  o n ly  3 -  
d i g i t  c a l l s  w h ic h  do n o t  r e q u i r e  use  o f  th e  
a u x i l i a r y  s e n d e r . )  A f t e r  th e  t h i r d  d i g i t  
i s  d ia le d ,  th e  s u b s c r ib e r  s e n d e r c a l l s  f o r

an  o r i g in a t in g  m a rk e r as a t  p r e s e n t .  When 
one i s  c o n n e c te d , i t  decodes th e  f o r e ig n  
a re a  code i n  th e  same m anner as a l o c a l  o f ­
f i c e  ABX c o d e , c o m p le te s  a p a th  t o  th e  o u t ­
g o in g  CAMA tandem  t r u n k ,  t r a n s m i ts  t o  th e  
s u b s c r ib e r  s e n d e r th e  u s u a l s e le c t io n  
in fo r m a t io n ,  and re le a s e s .

3 .0 3  M e a n w h ile , th e  s u b s c r ib e r  s e n d e r c o n ­
t in u e s  to  r e c e iv e  d ia le d  d i g i t s  and 

when th e  s e v e n th  d i g i t  i s  r e g is t e r e d ,  i t  
makes a b id  f o r  an  a u x i l i a r y  s e n d e r th ro u g h  
th e  a u x i l i a r y  s e n d e r l i n k  fra m e . B e fo re  
th e  f i r s t  p u ls e  o f  th e  n in t h  d i g i t ,  a c o n ­
n e c t io n  i s  made t o  an  a u x i l i a r y  s e n d e r f o r  
r e g i s t r a t i o n  o f  th e  n in t h  and t e n t h  d i g i t s  
as th e y  a re  d ia le d .  I f ,  f o r  any  re a s o n , 
an a u x i l i a r y  i s  n o t  c o n n e c te d  i n  t im e ,  th e  
s u b s c r ib e r  s e n d e r sends th e  c a l l  t o  o v e r ­
f lo w .

3 .0 4  The a u x i l i a r y  s e n d e r t e l l s  th e  s u b ­
s c r ib e r  s e n d e r when d i a l i n g  i s  com­

p le te d .  'T h e  s u b s c r ib e r  s e n d e r r e a c ts  by 
m a k in g  PCI t r u n k  t e s t  to w a rd  th e  a u x i l i a r y  
s e n d e r. The a u x i l i a r y  th e n  s ig n a ls  f o r  a 
d i s t a n t  o f f i c e  s e n d e r v ia  th e  s u b s c r ib e r  
s e n d e r , and when one i s  c o n n e c te d , g iv e s  
th e  a s s ig n m e n t s ig n a l  t o  th e  s u b s c r ib e r  
s e n d e r. The e ig h t  d i g i t s  i n  th e  s u b s c r ib e r  
s e n d e r a re  th e n  PCI p u ls e d ,  i n  th e  o r d e r  
d ia le d ,  i n t o  th e  a u x i l i a r y  s e n d e r . These 
d i g i t s  a re  re c e iv e d  i n  th e  a u x i l i a r y  on 
e i t h e r  one o f  tw o  d u a l f u n c t io n  r e g i s t e r  
c i r c u i t s  w h ic h  a re  c a p a b le  o f  r e c e iv in g  PCI 
d i g i t s  and c o n t r o l l i n g  th e  o u tp u ls in g  o f  
MF d i g i t s  to  th e  d i s t a n t  o f f i c e .  W h ile  one 
r e g i s t e r  c i r c u i t  i s  r e c e iv in g  a PCI d i g i t ,  
th e  o th e r  r e g i s t e r  i s  c o n t r o l l i n g  th e  MF 
o u tp u ls in g  o f  th e  p re c e d in g  d i g i t  and p r e ­
p a r in g  t o  r e c e iv e  th e  n e x t  PCI d i g i t .  S in ce  
th e  MF o u tp u ls in g  o v e r la p s  w i t h  th e  PCI 
i n p u ls in g ,  t h i s  i s  r e f e r r e d  t o  as th e  " o v e r ­
la p "  m ethod o f c p e r a t io n .  T h e r e fo r e ,  th e  
e ig h t  d i g i t s  i n  th e  s u b s c r ib e r  s e n d e r a re  
MF o u tp u ls e d  a t  th e  PCI r a t e .  The tw o  
d i g i t s '  r e g is te r e d  i n  th e  a u x i l i a r y  s e n d e r 
a re  o u tp u ls e d  a t  th e  r e g u la r  MF r a t e .

3 .0 5  A f t e r  th e  e ig h t  d i g i t s  i n . t h e  s u b ­
s c r ib e r  s e n d e r and th e  n in t h  and 

te n t h  d i g i t s  i n  th e  a u x i l i a r y  a re  MF o u t ­
p u ls e d ,  th e  a u x i l i a r y  t e l l s  th e  s u b s c r ib e r  
s e n d e r t h a t  o u tp u ls in g  i s  c o m p le te d  and 
b o th  c i r c u i t s  r e le a s e .

C. S e v e n - d ig i t  C a l l

3 .0 6  The a u x i l i a r y  s e n d e r may a ls o  be used 
t o  MF o u tp u ls e  7 -  o r  8 - d i g i t  c a l l s .  

The o n ly  d i f f e r e n c e  i n  h a n d lin g  t h i s  ty p e  
o f  c a l l  com pared w i t h  a 1 0 - d i g i t  c a l l  i s  
t h a t  th e  i n d ic a t io n  t h a t  an  a u x i l i a r y  
s e n d e r i s  t o  be used  comes fro m  th e  o r i g i ­
n a t in g  m a rk e r r a t h e r  th a n  fro m  th e  second
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d ia le d  d i g i t .  Once th e  a u x i l i a r y  s e n d e r 1b 
c o n n e c te d  and a d is t a n t  In c o m in g  se n d e r I s  
a t ta c h e d ,  o u tp u ls in g  p ro ce e d s  as d e s c r ib e d  
i n  3 .0 4 .

D. D i g i t  D e le t io n

3 .0 7  T he re  I s  a fe a tu r e  I n  th e  a u x i l i a r y  
se n d e r w h ic h  p e rm its  I t  t o  d e le te  th e

f i r s t  tw o ( s k ip  2 )  o r  th r e e  ( s k ip  3 )  d i g i t s  
re c e iv e d  fro m  th e  s u b s c r ib e r  s e n d e r . On 7 -  
d i g i t  c a l l s ,  t h i s  fe a tu r e  e n a b le s  th e  use o f  
MF p u ls in g  o v e r  d i r e c t  t r u n k s  to  No. 1 o r  
No. 5 c ro s s b a r  o f f i c e s  w h ic h  a re  e q u ip p e d  
w i t h  MF r e c e iv e r s  and a re  w i t h in  th e  c h a rg ­
in g  ra n g e  o f  th e  o r ig in a t in g  o f f i c e .  F o r 
1 0 - d ig l t  t r a f f i c ,  th e  s k ip  3 f e a tu r e  may be 
used  to  d e le te  th e  a re a  code on c a l l s  g o in g  
i n t o  an a d ja c e n t  a re a  th ro u g h  a " d i r e c t i o n a l ” 
CAMA c ro s s b a r  tandem  o f f i c e  used o n ly  f o r  
c a l l s  to  t h i s  p a r t i c u l a r  a re a .

E . One-One D ia l in g

3 .0 8  A "o n e -o n e " p r e f i x  may be used as a 
d i r e c t in g  code f o r  c a l l s  i n t o  an ad ­

ja c e n t  n u m be ring  p la n  a re a  fro m  p a n e l and 
No. 1 c ro s s b a r  o f f i c e s .  These c a l l s  may be 
ro u te d  to  a " d i r e c t i o n a l "  CAMA tandem  f o r  
r e c o r d in g  o f  ch a rg e  d a ta  and su b se q u e n t 
r o u t in g .  B e fo re  d e ve lop m e n t o f  th e  a u x i l ­
i a r y  se n d e r p u ls in g  was done on a PCI b a s is .  
T h is  m ethod o f  o p e ra t io n  may be used  i n  
c o n ju n c t io n  w i t h  a u x i l i a r y  s e n d e rs  o r  th e  
a u x i l i a r y  may be used to  o u tp u ls e  "o n e -o n e " 
t r a f f i c  on an MF b a s is .

F . T o l l  D iv e rs io n

3 .0 9  C e r ta in  PBX t r u n k s  re c o g n iz e  a re v e rs e  
b a t t e r y  s ig n a l  s e n t back  fro m  "0 "  o r

"2 1 1 " o p e ra to r  t r u n k s  and d i v e r t  th e  c a l l  to  
th e  PBX a t te n d a n t .  An o p t io n a l  fe a tu r e  I n  
th e  s u b s c r ib e r  se n d e r e n a b le s  t h i s  d iv e r s io n  
B ig n a l to  be r e tu rn e d  fro m  th e  s e n d e r when 
th e  ch a rg e  f o r  th e  c a l l  exceeds a c e r t a in  
p re d e te rm in e d  l e v e l .  T h is  fe a tu r e  w i l l  r e ­
m a in  unchanged I n  t h a t  I t  can  be a p p l ie d  to  
b o th  7 -  and 1 0 - d lg i t  c a l l s .

4 .  SERVICE OBSERVING

4 .0 1  F a c i l i t i e s  f o r  s e rv ic e  and c o m p la in t 
o b s e rv in g  o f  1 0 - d ig i t  c a l l s  w i l l  be 

p ro v id e d  a t  th e  CAMA tandem o f f i c e  as o u t­
l in e d  i n  S e c tio n  9 6 0 -310 -100  CAMA -  O p e ra to r 
I d e n t i f ie d  -  C ro ssb a r Tandem O f f ic e .  Ob­
s e rv in g  o f  home a re a  c a l l s  o u tp u ls e d  by th e  
a u x i l i a r y  w i l l  be a cco m p lish e d  th ro u g h  th e  
u s u a l l i n e  o b s e rv a t io n  m ethods i n  th e  lo c a l  
o f f i c e .
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F ig .  5 -  A u x i l ia r y  S ender L in k  U n it

5 . TRAFFIC MEASURING FAC IL IT IE S

5 .0 1  C o n n e c tio n s  to  th e  fo l lo w in g  t r a f f i c  
m e a su rin g  f a c i l i t i e s  have been p ro ­

v id e d  i n  th e  a u x i l i a r y  se n d e r d e v e lo p m e n t:

(a ) 1 0 - d ig i t  c a l l  peg co u n t -  one p e r 
g ro u p  o f  a u x i l i a r i e s .

(b ) 7 - d i g i t  c a l l  peg co u n t -  one p e r 
g ro u p  o f  a u x i l i a r i e s .

5 .0 2  The d e s ig n  o f  th e  a u x i l i a r y  sender
has a n t ic ip a te d  th e  use o f  th e  t r a f f i c  

usage re c o rd e r  th ro u g h  th e  p r o v is io n  o f  two 
le a d s . One le a d  in d ic a te s  a se n d e r busy  f o r  
any re a s o n , th a t  i s ,  n o rm a l c a l l ,  t e s t  c a l l ,  
o r  p lu g g e d  b u sy . The o th e r  le a d  in d ic a te s  a 
se n d e r p lu g g e d  busy o n ly .

6 . POWER

6 .0 1  The a u x i l i a r y  sende r and a u x i l i a r y  
se n d e r l i n k  w i l l  r e q u ir e  o n ly  th e  

u s u a l 4 8 - v o l t  s ig n a l  power s o u rc e . The 
m u lt i f r e q u e n c y  s u p p ly  may come e i t h e r  fro m  
a b u i ld in g  MF s u p p ly  o r  fro m  an o p t io n a l  
t r a n s is t o r  o s c i l l a t o r  MF g e n e ra to r  in  each 
a u x i l i a r y  se n d e r.

7 . MAINTENANCE AND TESTING

7 .0 1  The m a in tenance  and t e s t in g  fe a tu re s  
in c lu d e d  i n  th e  a u x i l i a r y  sende r 

deve lopm en t a re  d is c u s s e d  i n  t h i s  p a r t .

7 .0 2  There w i l l  b e .a  m ake-busy Ja c k , a 
c a n c e l- t im e d  re le a s e  (CTR) k e y ,a n d  

a  busy lam p p e r a u x i l i a r y  se n d e r m ounted on 
th e  s u b s c r ib e r  sende r m ake-busy fra m e . The 
CTR k e y , when o p e ra te d , w i l l  c a n c e l th e  
tim e d  re le a s e  fe a tu r e  o f  th e  a u x i l i a r y  and 
s t i c k  i t  w i t h  th e  s u b s c r ib e r  se n d e r in v o lv e d

p r o v id in g  th e  CTR ke y  a s s o c ia te d  w i t h  th e  
s u b s c r ib e r  s e n d e r i s  a ls o  o p e ra te d . U nder 
t h i s  s tu c k  se n d e r c o n d i t io n ,  th e  o u tg o in g  
t r u n k  w i l l  be h e ld  b y  th e  a u x i l i a r y  s e n d e r.
A c i r c u i t  fe a tu r e  w i l l  p re v e n t  any more 
th a n  one s tu c k  a u x i l i a r y  s e n d e r p e r  g ro u p  
to  be h e ld  a t  one t im e .  The b usy  lamp w i l l  
l i g h t  when th e  se n d e r I s  b u sy  and change to 
a f la s h  f o r  a s tu c k  se n d e r c o n d i t io n .  I n  
a d d i t io n ,  a s tu c k  s e n d e r r e g i s t e r  w i l l  o p ­
e ra te  and a s in g le  b e l l  ta p  a la rm  w i l l  
sound f o r  each se n d e r t h a t  t im e s  o u t ,  a c ­
com panied by  a m in o r a la rm  I f  a se n d e r i s  
h e ld  i n  th e  s tu c k  c o n d i t io n .  In  b u i ld in g s  
where a g ro u p  o f  a u x i l i a r y  s e n d e rs  s e rv e s  
s u b s c r ib e r  se n d e rs  i n  more th a n  one t e s t  
fram e  g ro u p , th e  re m o va l fro m  s e rv ic e  o f  
a u x i l i a r y  B enders I n  t h i s  g ro u p  w i l l  be 
u n d e r th e  c o n t r o l  o f  one t e s t  c e n te r  d e s ig ­
n a te d  th e  m a s te r t e s t  c e n te r ,  w h ic h  w i l l  
have th e  o n ly  appearance  o f  th e  busy Jacks  
and CTR ke ys  a s s o c ia te d  w i t h  th e s e  a u x i l i a r ­
i e s .  The a u x i l i a r y  s e n d e r busy  lam p w i l l  
a p p e a r I n  a l l  t e s t  c e n te r s  w i t h  a cce ss  to  
th e  p a r t i c u l a r  g ro u p  o f  a u x i l i a r y  s e n d e rs . 
T h e re fo r e ,  heavy  t r a f f i c  c o n d i t io n s  o r  an 
e x c e s s iv e  number o f  a u x i l i a r y  se n d e rs  made 
b u sy  i n  th e  a u x i l i a r y  s e n d e r g ro u p  a re  a p ­
p a re n t  b e fo re  any t e s t in g  I s  a t te m p te d .

7 .0 3  A m in o r  lo a d  a la rm  w i l l  sound when­
e v e r  an a l l - a u x l l l a r y - s e n d e r  busy

c o n d i t io n  has e x is te d  f o r  more th a n  15 to  
30 se co n d s . T h is  a la rm  w i l l  be lo c k e d  i n  
and w i l l  be accom pan ied  by an a l l - a u x l l l a r y -  
s e n d e r busy  lam p a p p e a r in g  on  th e  se n d e r 
m ake-busy fra m e .

7 .0 4  An a u x i l i a r y  se n d e r l i n k  m in o r  a la rm  
w i l l  Bound w henever a s u b s c r ib e r

s e n d e r i s  u n a b le  t o  re a c h  an a u x i l i a r y  
se n d e r due to  c o n d i t io n s  o th e r  th a n  a l l ­
a u x i l i a r y  s e n d e rs  b u s y . T h is  a la rm  can 
o n ly  be r e t i r e d  b y  o p e r a t io n  o f  a k e y  a t  
th e  l i n k  fra m e  I t s e l f .

7 .0 5  S e v e ra l t im in g  fe a tu r e s  a re  in c o r ­
p o ra te d  i n  th e  a u x i l i a r y  se n d e r t o
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AUXILIARY SENDER LINK 
FRAME 0

AUXILIARY SENDER LINK 
FRAME I

TO AUX SDR GROUP I 
[50  SUBS SDRS ON FRAME 6] 
[4 0  SUBS SDRS ON FRAME i j

TO AUX SDR GROUP 0 
[5 0  SUBS SDRS ON FRAME S  
[6 0  SUBS SDRS ON FRAME |J

NOTE’. WHERE AN AUXILIARY SENDER GROUP SERVES SUBS SDRS ON MORE THAN ONE 
LINK FRAME, CONTROL EQUIPMENT FOR THIS GROUP IS PROVIDED ON EACH 
FRAME SO THAT A LINK TROUBLE ON ONE FRAME WILL NOT AFFECT SERVICE 
TO SUBS SDRS ON OTHER FRAMES SERVED BY THE SAME GROUP OF 
AUXILIARIES.

TO SUBS SDR (10/SW)

FIG .A “ SCHEMATIC OF AUX SDR LINK UNIT

F ig .  6 -  T y p ic a l  A u x i l i a r y  S ender L in k  
Frame C a b lin g  A rrangem en t
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E F F E C T
O F

T IM E O U T
R E G IS T E R R EM A R K S

C U S T O M E R  
D IA L IN G  

8T H  A N D  9T H  
D 1 G IT S

6 - 1 2 AUX SDR 
S E IZ U R E

F IR S T  PU LSE 
OF 9T H  D IG IT 10 D IG IT

STUCK SUBS 
A N D  

AUX SDRS 
(.SEE N O T E )

S TU C K
SENDER

C U S T O M E R  
Dl A L IN G  

I0 T H  D IG IT
6 -  12

L A S T  PU LS E  
OF

9T H  D IG IT

FIR S T PU LSE 
OF

I0 T H  D IG IT
10 D IG IT

STUCK SU BS 
A N D  

AUX SDRS 
(SEE N O TE )

S T U C K
SENDER

S E IZU R E  OF 
D IS T A N T  

O FFIC E  SDR
6 - 1 2

CO M PLETIO N 
OF D IA L IN G  

BY CUSTOMER

D IS T A N T  
OFFICE SDR 
A TTAC H E D

10 D IG IT
STUCK SUBS 

AND 
AUX SDRS 

(SEE N O T E )

S T U C K
SENDER

SEIZU R E OF 
D IS T A N T  

OFFICE SDR
6 -1 2 AU X SDR 

S E IZ U R E
D IS T A N T  

O FFIC E SDR 
ATTACHED

7  D IG IT
STUCK SUBS 

AND 
AUX SDRS 

(S E E  N O T E )

STUCK
SENDER

O U T P U LS IN G  
N U M BER  TO 

D IS T A N T  
O F F IC E

6 —12
D IS T A N T  

O F F IC E  SDR 
A T T A C H E D

C O M P LE TIO N  
OF M F  

O U T P U LS IN G  
BY A U X  SDR

10 D IG IT  
7 D IG IT

S TU C K  SUBS 
AN D  

AUX SDRS 
(S E E  N O T E )

STU C K
S EN D E R

A P P R O X  1 SEC 
A FTE R  T IM E O U T  

D IS T A N T  
O FFIC E  SDR IS 

R E LE A S E D

STUCK SDR TO 
A U T O M A T IC  

TIM E D  R ELEASE
6 S TU C K  AUX 

SDR
R E LE A S E  OF 

SUBS AND 
AUX SDRS

10 D IG IT  
7 D IG IT SEE N O T E

N O T E :
ONLY T H E  F IR S T  A U X IL IA R Y  SEN D ER  TO S TIC K  W IL L  BE HELD A LO N G  W IT H  THE A S S O C IA T E D  SU BS C R IB ER  SENDER., 
P R O V ID IN G  T H E  C C T R )  KEYS OF B O T H  SENDERS ARE IN  T H E  " C A N C E L  T IM E D  R E L E A S E "  P O S IT IO N . SUCCEEDING 
STU C K A U X IL IA R Y  SEN D ER S W IL L  A U T O M A T IC A L L Y  T IM E  O U T  AND R E L E A S E , T H E  C U S T O M E R  R E C E IV IN G  OVERFLOW

F ig .  7 -  A u x i l i a r y  S ender T im in g  F u n c t io n s

p re v e n t e x c e s s iv e  use th ro u g h  s lo w  c u s to m e r 
d i a l i n g  and to  r e le a s e  th e  c a l l  i n  th e  e v e n t 
o f  t r o u b le  c o n d i t io n s  w h ic h  may p re v e n t 
s a t i s f a c t o r y  c o m p le t io n  o f  o u tp u ls in g .  These 
t im in g  f u n c t io n s  a re  shown i n  t a b le  fo rm  i n  
F ig .  7 .

7 .0 6  A l l  t e s t in g  o f  th e  a u x i l i a r y  se n d e r
w i l l  be done b y  th e  s u b s c r ib e r  s e n d e r 

t e s t  fra m e . T h is  c i r c u i t  w i l l  s im u la te

7 -  and 1 0 - d i g i t  c a l l s  and p r o v id e  f o r  t e s t ­
in g  any p a r t i c u l a r  a u x i l i a r y  s e n d e r w i t h  
any s u b s c r ib e r  s e n d e r a s s o c ia te d  w i t h  th e  
same a u x i l i a r y  s e n d e r g ro u p . A t e s t  f a i l ­
u re  w i l l  s t i c k  th e  t e s t  c i r c u i t ,  sound a 
m in o r  a la rm , and in d ic a t e  th ro u g h  c a l l  p r o ­
g re s s  lam ps th e  s ta g e  o f  th e  c a l l  a t  w h ic h  
th e  f a i l u r e  o c c u r r e d .  Remote c o n t r o l  
o p e r a t io n  o f  th e  t e s t  fra m e  i s  p ro v id e d  
b o th  a t  th e  a u x i l i a r y  s e n d e r bays  and th e  
a u x i l i a r y  s e n d e r l i n k  fra m e .
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ISS 1, SECTION 951-320-100

CALLING
SUBSCRIBER

LINE LINK

*0 t  0
1
1

_____ 1______
1

___ 1__

CONTROLLER

SUBSCRIBER 
SENDER LINK

CONTROLLER

DISTRICT L IN K

c> ' i . c■ t
L  I

1

i
_  _L

I
_L

CONNECTOR

DISTRICT
JUNCTOR

SUBSCRIBER
SENDER

-o |
ORIG MKR. 

CONN.
— o-------- o--------

AUXIL1ARY SENDER 
LINK

OFFICE LINK

l c | <' c■

’  t

”  i i
I

i
i

CONNECTOR

ORIGINATING
MARKER

AUXILIARY
SENDER

TO
DISTANT
OFFICE

F ig .  9 D iag ram  o f  A u x i l i a r y  S e n d e r A p p lie d  
t o  No* 1 C ro s s b a r  E qu ipm en t
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