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1 .0 0  INTRODUCTION

T h is  s e c t io n  d e s c r ib e s  an ANI (a u to m a tic  number 
I d e n t i f i c a t i o n )  sys tem  w h ic h  p ro v id e s  f o r  a u to m a tic  
i d e n t i f i c a t i o n  o f  th e  c a l l i n g  c u s to m e r’ s d i r e c t o r y  number 
and f o r  t ra n s m is s io n  o f  t h i s  number to  th e  CAMA o f f i c e .

CAMA ( c e n t r a l iz e d  a u to m a tic  message a c c o u n t in g )  o p e r ­
a t io n ,  i s  a means o f  re c o rd in g  cha rge  d a ta  a t  a c e n t r a l iz e d  
p o in t ,  w h ic h  p e rm its  cus to m er d ia l i n g  o f  c e r ta in  cha rge  c a l l s  
w h ic h  were fo r m e r ly  p la c e d  th ro u g h  o p e ra to rs .  A d e s c r ip t io n  
o f  t h is  " o p e r a t o r - id e n t i f i e d "  CAMA m ethod o f  o p e ra t io n ,  as 
i t  i s  c a l le d ,  i s  c o n ta in e d  in  BSP S e c tio n  9 6 0 -1 2 0 -1 0 0

T h is  new ANI system  i s  a p p l ic a b le  to  lo c a l  s te p -b y - s te p  
p a n e l,  and No. 1 c ro s s b a r  o f f ic e s  and i s  cap a b le  o f  i d e n t i f y ­
in g  th e  d i r e c t o r y  numbers a s s ig n e d  to  i n d iv id u a l ,  PBX, and 
tw o - p a r ty  c u s to m e rs . When th e  p a r ty  l in e s  se rve d  have more 
tha n  two m ain s t a t io n s ,  a CAMA o p e ra to r  i s  b ro u g h t in  on th e  
c o n n e c t io n  to  o b ta in  th e  c u s to m e r 's  number v e r b a l ly .

2 .0 0  PRINCIPLES OF OPERATION

2 .0 1  G ene ra l

A lth o u g h  th e  b a s ic  i d e n t i f y in g  p ro c e s s  i s  th e  same 
in  each o f  th e  th re e  lo c a l  d i a l  sys tem s, c e r ta in  o p e ra t in g  
d i f fe r e n c e s  e x is t  and f o r  t h i s  reason  a s e p a ra te  m ethod 
o f  o p e ra t io n  i s  g iv e n  in  S e c t io n  3 *00  f o r  each o f  th e  th re e  
sys tem s. B e fo re  p ro c e e d in g  w i th  th e s e  d e s c r ip t io n s ,  how­
e v e r ,  th e  g e n e ra l o v e r - a l l  ANI p la n  i s  d e s c r ib e d .  The b lo c k  
d ia g ra m  o f  F ig u re  1 i l l u s t r a t e s  th e  ANI s w itc h in g  a rra n g e m e n t.

2 .0 2  C a l l  Sequence

When a cu s to m e r o r ig in a t e s  a c a l l  r e q u i r in g  a u to m a tic  
number i d e n t i f i c a t i o n ,  an ANI o u tg o in g  t r u n k  i s  s e iz e d  by 
th e  c e n t r a l  o f f i c e  s w itc h in g  equ ipm en t and a c o n n e c t io n  to  
i t  i s  s e t  u p . The ANI o u tg o in g  t r u n k  s e rv e s  th e  d u a l p u r ­
pose o f  p r o v id in g  a t ra n s m is s io n  p a th  f o r  th e  c o n v e rs a t io n ,  
and f u r n is h in g  access t o  th e  ANI i d e n t i f y i n g  e q u ip m e n t. Some 
t im e ,  e i t h e r  b e fo re ,  a f t e r ,  o r  d u r in g  d ia l i n g ,  a p a r t y  t e s t  
i s  made by  th e  e x is t in g  lo c a l  o f f i c e  equ ipm en t o r  by  th e  ANI 
equ ipm ent d e p e n d in g  upon th e  ty p e  o f  o r ig in a t in g  o f f i c e .  The 
need f o r  p a r t y  in fo r m a t io n  w i l l  become a p p a re n t l a t e r  on in  th e  
d e s c r ip t io n .

A f t e r  d ia l i n g  i s  com p le te d  and th e  c a l le d  number d i g i t s  
have been t r a n s m it te d  to  th e  CAMA p o in t ,  th e  c a l l  i s  p a r t i a l l y  
s w itc h e d  th ro u g h  th e  CAMA equ ipm en t b u t c o m p le tio n  o f  th e  con ­
n e c t io n  i s  d e la y e d  u n t i l  th e  n e c e s s a ry  c a l l i n g  number in fo r m a t io n
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1.00 INTRODUCTION 

This section describes an ANI (automatic number 
identification) system which provides for automatic 
identification of the calling customer's directory number 
and for transmission of this number to the CAMA office. 

CAMA (centralized automatic message accounting) oper­
ation, is a means of recording charge data at a centralized 
point, which permits customer dialing of certain charge calls 
which were formerly placed through operators. A description 
of this "operator-identified" CAMA method of operation, as 
it is called, is contained in BSP Section 960-120-100 

This new ANI system is applicable to local step-by-step 
panel, and No. 1 crossbar offices and is capable of identify­
ing the directory numbers assigned to individual, PBX, and 
two-party customers. When the party lines served have more 
than two main stations, a CAMA operator is brought in on the 
connection to obtain the customer's number verbally. 

2.00 PRINCIPLES OF OPERATION 

2.01 General 

Although the basic identifying process is the same 
in each of the three local dial systems, certain operating 
differences exist and for this reason a separate method 
of operation is given in Section 3.00 for each of the three 
systems. Before proceeding with these descriptions, how­
ever, the general over-all ANI plan is described. The block 
dia~ram of Figure 1 illustrates the ANI switching arrangement. 

2.02 Call Sequence 

When a customer originates a call requiring automatic 
number identification, an ANI outgoing trunk is seized by 
the central office switching equipment and a connection to 
it is set up. The ANI outgoing trunk serves the dual pur-
pose of providing a transmission path for the conversation, 
and furnishing access to the ANI identifying equipment. Some 
time, either before, after, or during dialing, a party test 
is made by the existing local office equipment or by the ANI 
equipment depending upon the type of originating office. The 
need for party information will become apparent later on in the 
description • 

After dialing is completed and the called number digits 
have been transmitted to the CAMA point, the call is partially 
switched through the CAMA equipment but completion of the con­
nection is delayed until the necessary calling number information 
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has been r e g is te r e d .  To g e t t h i s  in fo r m a t io n  th e  ANI 
t r u n k  in  th e  lo c a l  o f f i c e  i s  a le r te d  to  seek c o n n e c t io n  to  th e  
i d e n t i f y i n g  equ ipm en t w h ic h  i t  does by b id d in g  f o r  an 
" o u tp u ls e r " .  The o u tp u ls e r  i s  p a r t  o f  th e  i d e n t i f y i n g  e q u ip ­
ment and i s  th e  u n i t  t h a t  t r a n s m its  th e  c a l l i n g  number 
in fo r m a t io n  to  th e  CAMA o f f i c e .  C o n n e c tio n  to  th e  o u tp u ls e r  i s  
e s ta b l is h e d  th ro u g h  an o u tp u ls e r - c o n n e c to r .  Upon s e iz u re ,  th e  
o u tp u ls e r  co n n e c ts  to  an " i d e n t i f i e r "  to  w h ic h  i t  passes th e  
p a r t y  t e s t  in fo r m a t io n .  The i d e n t i f i e r  th e n  d i r e c t s  an 
o s c i l l a t o r  s e rv in g  th e  t r u n k  in  use to  a p p ly  a 58OO c y c le  ac 
s ig n a l  t o  th e  t r u n k  s le e v e , and p rocee ds  w i t h  th e  i d e n t i f y in g  
p ro c e s s .

To e n ab le  th e  i d e n t i f i e r  to  d e te rm in e  th e  f o u r  d i g i t s  
o f  th e  d i r e c t o r y  num ber, a p r im a ry -s e c o n d a ry  sys tem  o f  n e tw o rk s  
and buses i s  use d . T h is  n e tw o rk  and bus a r r a y  t r a n s la te s  th e  
i d e n t i f y i n g  s ig n a l  on th e  s le e v e  to  s ig n a ls  a p p e a r in g  on 
s e v e ra l n u m e r ic a l ly  d e s ig n a te d  o u tp u t  le a d s .  F o llo w in g  i s  a 
d e ta i le d  d e s c r ip t io n  o f  th e  m ost fu n d a m e n ta l p a r t  o f  th e  ANI 
scheme, th e  p r im a ry -s e c o n d a ry  system  o f  n e tw o rk s  and buses .

2 .0 3  P r im a ry  System  o f  N e tw o rks  and Buses -  (F ig u re  2 )

The p r im a ry  bus system  c o n s is ts  o f  an a r r a y  o f  100 
v e r t i c a l  and 100 h o r iz o n ta l  "bus g ro u p s ."  Each o f  th e  100 
v e r t i c a l  and 100 h o r iz o n ta l  bus g roup s  i s  d e s ig n a te d  one o f  
th e  numbers in  th e  s e r ie s  00 to  99 so t h a t  each o f  th e  r e ­
s u l t a n t  1 0 ,00 0  in te r s e c t io n s  o f  th e se  bus g roup s  re p re s e n t one 
o f  th e  f o u r  d i g i t  numbers in  th e  d i r e c t o r y  number s e r ie s  0000 
to  9999. Each bus g ro u p  c o n s is ts  o f  a number o f  e l e c t r i c a l  
c o n d u c to rs  c a l le d  bu ses ; v e r t i c a l  bus g roup s  c o n ta in  3 buses, 
h o r iz o n t a l  bus g roup s  c o n ta in  2 bu se s . A l l  buses a re  
p e rm a n e n tly  a t ta c h e d  to  in s u la t in g  p a n e ls .  V e r t i c a l  bus g roups 
re p re s e n t  tho usa nds  and u n its  d i g i t s  o f  th e  d i r e c t o r y  num ber, 
h o r iz o n t a l  bus g roup s  re p re s e n t  hundreds and te n s  d i g i t s  o f  th e  
d i r e c t o r y  num ber.

In  e v e ry  v e r t i c a l  bus g roup  th e re  i s  a r i n g  bus , a t i p  
bu s , and a m u l t ip a r t y  b u s . In  e v e ry  h o r iz o n t a l  bus g roup  
th e re  i s  a r in g  bus and a t i p  bu s . Thus th e re  a re  100 
v e r t i c a l  r in g  buses and 100 h o r iz o n ta l  r in g  buses in  th e  
p r im a ry  bus sys tem  and t h i s  c o n f ig u r a t io n  i s  known as th e  
" r i n g  f i e l d . "  L ik e w is e ,  th e re  a re  100 v e r t i c a l  t i p  buses and 
100 h o r iz o n t a l  t i p  buses in  th e  p r im a ry  bus sys tem  and t h i s  
c o n f ig u r a t io n  i s  known as th e  " t i p  f i e l d . "  The re m a in in g  
100 v e r t i c a l  m u l t ip a r t y  buses make up th e  " m u l t ip a r t y  f i e l d . "  
T h is  s u b d iv is io n  o f  th e  p r im a ry  bus system  y ie ld s  th re e  se p ­
a r a te  f i e l d s  each h a v in g  1 0 ,0 0 0  s im i l a r l y  num bered i n t e r ­
s e c t io n s .
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has been registered. To get this information the ANI 
trunk in the local office is alerted to seek connection to the 
identifyin§ equipment which it does by bidding for an 
"outpulser. The outpulser is part of the identifying equip­
ment and is the unit that transmits the calling number 
information to the CAMA office. Connection to the outpulser is 
established through an outpulser-connector. Upon seizure, the 
outpulser connects to an "identifier" to which it passes the 
party test information. The identifier then directs an 
oscillator serving the trunk in use to apply a 5800 cycle ac 
signal to the trunk sleeve, and proceeds with the identifying 
process. 

To enable the identifier to determine the four digits 
of the directory number, a primary-secondary system of networks 
and buses is used. This network and bus array translates the 
identifying signal on the sleeve to signals appearing on 
several numerically designated output leads. Following is a 
detailed description of the most fundamental part of the ANI 
scheme, the primary-secondary system of networks and buses. 

2.03 Primary System of Networks and Buses - (Figure 2) 

The primary bus system consists of an array of 100 
vertical and 100 horizontal "bus groups." Each of the 100 
vertical and 100 horizontal bus groups is designated one of 
the numbers in the series 00 to 99 so that each of the re­
sultant 10,000 intersections of these bus groups represent one 
of the four digit numbers in the directory number series 0000 
to 9999. Each bus group consists of a number of electrical 
conductors called buses; vertical bus groups contain 3 buses, 
horizontal bus groups contain 2 buses. All buses are 
permanently attached to insulating panels. Vertical bus groups 
represent thousands and units digits of the directory number, 
horizontal bus groups represent hundreds and tens digits of the 
directory number. 

In every vertical bus group there is a ring bus, a tip 
bus, and a multiparty bus. In every horizontal bus group 
there is a ring bus and a tip bus. Thus there are 100 
vertical ring buses and 100 horizontal ring buses in the 
primary bus system and this configuration is known as the 
"ring field." Likewise, there are 100 vertical tip buses and 
100 horizontal tip buses in the primary bus system and this 
configuration is known as the 11tip field." The remaining 
100 vertical multiparty buses make up the "multiparty field." 
This subdivision of the primary bus system yields three sep­
arate fields each having 10,000 similarly numbered inter­
sections. 
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In c lu d e d  as p a r t  o f  th e  p r im a ry  system  a re  
“ c a p a c i t o r - r e s is t o r  n e tw o rk s " ,  w h ich  a re  p ro v id e d  one p e r  
number and w h ic h  a re  fa s te n e d  to  th e  I n s u la t in g  p a n e ls  con ­
t a in in g  th e  bu se s . These n e tw o rks  a re  lo c a te d  one p e r  I n t e r ­
s e c t io n  so t h a t  e v e ry  n e tw o rk  I s  a s s o c ia te d  w i th  one o f  th e  
d i s t i n c t  f o u r - d i g i t  num bers. The n e tw o rk s  a re  c a b le d  p e r ­
m a n e n tly  to  th e  c o r re s p o n d in g ly  numbered cus tom er l i n e  s le e v e  
p u n ch in g s  on th e  d i s t r i b u t i n g  fra m e , u s in g  one w ire  p e r 
n e tw o rk . In  t h i s  m anner, i d e n t i f y in g  to n e  con nec ted  to  th e  
s le e v e  o f  th e  o u tg o in g  t r u n k  i s  t r a n s m it te d  back th ro u g h  th e  
o r ig in a t in g  equ ipm en t to  th e  l i n e  s le e v e  p u n c h in g  on th e  d i s ­
t r i b u t i n g  fra m e , th ro u g h  th e  s in g le  w ire  c o n d u c to r to  a 
p a r t i c u la r  c a p a c i t o r - r e s is t o r  n e tw o rk .

The to n e  im p re sse d  a c ro s s  a c a p a c i t o r - r e s is t o r  n e tw o rk  
m ust be con nec ted  to  one o f  th e  th re e  f i e l d s  f o r  i d e n t i f i c a ­
t io n  p u rp o s e s . T h is  i s  a cco m p lish e d  by means o f  n e tw o r k - to -  
bus c ro s s -c o n n e c t io n s  in  th e  fo rm  o f  s o ld e r le s s  w rapped w ire  
s t ra p s  as d is c u s s e d  u n d e r Number N e tw o rk  C ro s s -C o n n e c tio n s .
The f i e l d  to  w h ich  a n e tw o rk  i s  con nec ted  depends upon th e  
s e r v ic e  c la s s  o f  th e  cus tom er b e in g  s e rv e d  by th e  n e tw o rk . 
E xce p t f o r  n e tw o rk s  a s s o c ia te d  w i th  tw o - p a r ty  message r a te  
cus tom ers  in  s te p -b y - s te p  o f f ic e s  as d is c u s s e d  in  3 *0 1 , th e  
r in g  f i e l d  i s  re s e rv e d  f o r  n e tw o rks  s e rv in g  in d iv id u a l ,  PBX 
and r in g  p a r ty  cus tom ers  w h i le  th e  t i p  f i e l d  i s  re s e rv e d  f o r  
n e tw o rk s  s e rv in g  t i p - p a r t y  cu s to m e rs . The m u l t ip a r t y  f i e l d ,  
as e x p e c te d , i s  re s e rv e d  f o r  n e tw o rks  s e rv in g  f o u r - p a r t y  and 
m u l t ip a r t y  cu s to m e rs . W ith  p ro p e r  n e tw o rk - to -b u s  c o n n e c t io n s , 
th e  i d e n t i f y in g  to n e  im p ressed  a c ro s s  a n e tw o rk  i s  con nec ted  
to  e i t h e r  th e  r in g  f i e l d ,  th e  t i p  f i e l d ,  o r  th e  m u l t ip a r t y  
f i e l d .

P r im a ry  buses a re  n o t scanned d i r e c t l y ,  by th e  i d e n t i ­
f i e r  because i t  w ou ld  r e q u ire  a la rg e  number o f  i d e n t i f i e r  
tone  d e te c to rs  to  lo o k  a t  a l l  th e  p r im a ry  bu ses . In s te a d ,  
seco nda ry  system s o f  n e tw o rks  and buses a re  used to  c o n v e r t 
th e  1 in  100 s ig n a ls  o b ta in e d  fro m  th e  p r im a ry  buses in t o  
s e p a ra te  d e c im a l d i g i t s .  A seco nda ry  n e tw o rk  and bus system  
i s  p ro v id e d  f o r  th e  h o r iz o n ta l  p r im a ry  bu ses ; a n o th e r  s e c ­
o n d a ry  n e tw o rk  and bus system  i s  p ro v id e d  f o r  th e  v e r t i c a l  
p r im a ry  buses . B o th  seconda ry  system s c o n s t i t u te  a s e c ­
o n da ry  n e tw o rk  and bus c o n n e c to r c i r c u i t  one o f  w h ic h  i s  r e ­
q u ire d  f o r  each s e r ie s  o f  10 ,000  d i r e c t o r y  num bers.

2 .0 4 __ S econdary System o f  N e tw orks and Buses -  (F ig u re  2)

A seco nda ry  bus system  c o n s is ts  o f  two a r ra y s  o f  10 
v e r t i c a l  buses each numbered 0 to  9 and 10 h o r iz o n ta l  buses
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Included as part of the primary system are 
"capacitor-resistor networks", which are provided one per 
number and which are fastened to the insulating panels con­
taining the buses. These networks are located one per inter­
section so that every network is associated with one of the 
distinct four-digit numbers. The networks are cabled per­
manently to the correspondingly numbered customer line sleeve 
punchings on the distributing frame, using one wire per 
network. In this manner, identifying tone connected to the 
sleeve of the outgoing trunk is transmitted back through the 
originating equipment to the line sleeve punching on the dis­
tributing frame, through the single wire conductor to a 
particular capacitor-resistor network . 

The tone impressed across a capacitor-resistor network 
must be connected to one of the three fields for identifica­
tion purposes. This is accomplished by means of network-to­
bus cross-connections in the form of solderless wrapped wire 
straps as discussed under Number Network Cross-Connections. 
The field to which a network is connected depends upon the 
service class of the customer being served by the network. 
Except for networks associated with two-party message rate 
customers in step-by-step offices as discussed in 3.01, the 
ring field is reserved for networks serving individual, PBX 
and ring party customers while the tip field is reserved for 
networks serving tip-party customers. The multiparty field, 
as expected, is reserved for networks serving four-party and 
multiparty customers. With proper network-to-bus connections, 
the identifying tone impressed across a network is connected 
to either the ring field, the tip field, or the multiparty 
field. 

Primary buses are not scanned directly, by the identi­
fier because it would require a large number of identifier 
tone detectors to look at all the primary buses. Instead, 
secondary systems of networks and buses are used to convert 
the 1 in 100 signals obtained from the primary buses into 
separate decimal digits. A secondary network and bus system 
is provided for the horizontal primary buses; another sec­
ondary network and bus system is provided for the vertical 
primary buses. Both secondary systems constitute a sec­
ondary network and bus connector circuit one of which is re­
quired for each series of 10,000 directory numbers. 

2.04 Secondary System of Networks and Buses - (Figure 2) 

A secondary bus system consists of two arrays of 10 
vertical buses each numbered Oto 9 and 10 horizontal buses 
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numbered 0 t o  9 . In  c o n ju n c t io n  w i th  th e  p r im a ry  bus 
sys tem , i t  in d ic a te s  to  th e  i d e n t i f y i n g  equ ipm en t th e  
d i r e c t o r y  number d i g i t s  and th e  c a l l i n g  o f f i c e  code. T h is  
a rra n g e m e n t y ie ld s  100 bus in te r s e c t io n s  in  each a r r a y  w i th  
each in t e r s e c t io n  re p re s e n t in g  a t w o - d ig i t  number in  th e  
s e r ie s  00 to  99 . One a r r a y  a s s o c ia te d  w i t h  th e  p r im a ry  
v e r t i c a l  buses re p re s e n ts  th e  tho usa nds  and u n i t s  d i g i t s  and 
th e  o th e r  a s s o c ia te d  w i th  th e  p r im a ry  h o r iz o n ta l  buses r e ­
p re s e n ts  th e  hundreds and te n s  d i g i t s  o f  th e  d i r e c t o r y  num­
b e r .  An in d u c t o r - r e s is t o r  n e tw o rk  i s  lo c a te d  a t  each o f  th e  
100 bus in te r s e c t io n s  and each n e tw o rk  i s  p e rm a n e n tly  con ­
n e c te d  to  th e  se co n d a ry  v e r t i c a l  bus and th e  se co nda ry  h o r ­
i z o n t a l  bus a t  t h a t  p o in t .  The 100 v e r t i c a l  r in g  buses 
and th e  100 v e r t i c a l  t i p  buses in  th e  p r im a ry  system  a re  
co n nec ted  t o  th e  c o r re s p o n d in g ly  numbered 1 0 0 - in d u c to r -  
r e s is t o r  n e tw o rk s  in  th e  a s s o c ia te d  se co n d a ry  bus system  
th ro u g h  c o n ta c ts  on p a r t y  t r a n s f e r  r e la y s .  The 100 h o r iz o n ta l  
r in g  buses and th e  100 h o r iz o n ta l  t i p  buses in  th e  p r im a ry  
system  a re  con nec ted  in  l i k e  manner th ro u g h  o th e r  p a r ty  t r a n s ­
f e r  r e la y  c o n ta c ts  to  th e  o th e r  se co n d a ry  bus sys tem . Con­
s e q u e n t ly ,  th e  se co n d a ry  n e tw o rk  and bus c o n n e c to r  c i r c u i t  i s  
con nec ted  to  th e  p r im a ry  r in g  f i e l d  th ro u g h  back c o n ta c ts  when 
p a r t y  t r a n s f e r  r e la y s  a re  no rm a l o r  t o  th e  p r im a ry  t i p  f i e l d  
th ro u g h  f r o n t  c o n ta c ts  when p a r ty  t r a n s f e r  re la y s  a re  o p e r­
a te d . The i d e n t i f i e r  uses th e  p a r t y  t e s t  in fo r m a t io n  to  con ­
t r o l  th e  o p e ra t io n  o f  th e s e  r e la y s .  T h is  i s  n e c e s s a ry  
because on c a l l s  in v o lv in g  tw o - p a r ty  l i n e s ,  th e  i d e n t i f i c a t i o n  
s ig n a l  u s u a l ly  appea rs  in  b o th  t i p  and r in g  f i e l d s .

The 100 m u l t ip a r t y  buses in  th e  p r im a ry  bus system  a re  
m u lt ip le d  t o  fo rm  te n  g roups o f  te n  w h ic h  a re  connected  
d i r e c t l y  to  a m u l t ip a r t y  n e tw o rk  in  th e  se co nda ry  n e tw o rk  and 
bus c o n n e c to r  c i r c u i t .  T h is  m u l t ip a r t y  n e tw o rk  c o n c e n tra te s  
th e  r e s u l t in g  te n  le a d s  fro m  th e  p r im a ry  system  in t o  tw o le a d s  
w h ic h  a re  used to  in d ic a te  to  th e  i d e n t i f i e r  when a m u l t ip a r t y  
cus to m er i s  o r ig in a t in g  an ANI c a l l .

2 .0 5  I d e n t i f i c a t i o n  and O u tp u ls in g

The o u tp u t  o f  th e  se co nda ry  bus and c o n n e c to r  c i r c u i t  
c o n s is ts  o f  f o u r  g roup s  o f  le a d s . Each g roup  c o n ta in s  te n  
p a i r s  o f  le a d s  numbered 0 t o  9 f o r  th o u s a n d s , h u n d re d s , te n s , 
and u n i t s  d i g i t s .  D u r in g  bus s c a n n in g  by th e  i d e n t i f i e r ,  
th e se  fo u r  g roups o f  o u tp u t le a d s  a re  con nec ted  to  10 d i g i t  
d e te c to rs  one g roup  a t  a t im e  in  s u c c e s s io n . The d e te c to rs  
a m p l i f y  and d e te c t  th e  i d e n t i f i c a t i o n  to n e  so th a t  r e g is t e r  
re la y s  re p re s e n t in g  th e  d i g i t s  o f  th e  d i r e c t o r y  number can
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numbered Oto 9. In conjunction with the primary bus 
system., it indicates to the identifying equipment the 
directory number digits and the calling office code. This 
arrangement yields 100 bus intersections in each array with 
each intersection representing a two-digit number in the 
series 00 to 99. One array associated with the primary 
vertical buses represents the thousands and units digits and 
the other associated with the primary horizontal buses re­
presents the hundreds and tens digits of the directory num­
ber. An inductor-resistor network is located at each of the 
100 bus intersections and each network is permanently con­
nected to the secondary vertical bus and the secondary hor­
izontal bus at that point. The 100 vertical ring buses 
and the 100 vertical tip buses in the primary system are 
connected to the correspondingly numbered 100-inductor­
resistor networks in the associated secondary bus system 
through contacts on party transfer relays. The 100 horizontal 
ring buses and the 100 horizontal tip buses in the primary 
system are connected in like manner through other party trans­
fer relay contacts to the other secondary bus system. Con­
sequently., the secondary network and bus connector circuit is 
connected to the primary ring field through back contacts when 
party transfer relays are normal or to the primary tip field 
through front contacts when party transfer relays are oper­
ated. The identifier uses the party test information to con­
trol the operation of these relays. This is necessary 
because on calls involving two-party lines, the identification 
signal usually appears in both tip and ring fields. 

The 100 multiparty buses in the primary bus system are 
multipled to form ten groups of ten which are connected 
directly to a multiparty network in the secondary network and 
bus connector circuit. This multiparty network concentrates 
the resulting ten leads from the primary system into two leads 
which are used to indicate to the identifier when a multiparty 
customer is originating an ANI call. 

2.05 Identification and Outpulsing 

The output of the secondary bus and connector circuit 
consists of four groups of leads. Each group contains ten 
pairs of leads numbered Oto 9 for thousands, hundreds, tens, 
and units digits. During bus scanning by the identifier., 
these four groups of output leads are connected to 10 digit 
detectors one group at a time in succession. The detectors 
amplify and detect the identification tone so that register 
relays representing the digits of the directory number can 
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be o p e ra te d . I n  t h i s  m anner, to n e  on a s in g le  s le e v e  le a d  
i s  im p ressed  a c ro s s  a c a p a c i t o r - r e s is t o r  n e tw o rk , connec ted  
to  th e  p r im a ry  bus sys tem , t r a n s m it te d  to  th e  seco nda ry  bus 
and c o n n e c to r  c i r c u i t  o r  th e  m u l t ip a r t y  n e tw o rk  where i t  
emerges on o u tp u t  le a d s  and where i t  i s  d e te c te d  by  a m p l i f i e r -  
d e te c to rs  in  th e  i d e n t i f i e r .

When th e  i d e n t i f i e r  has i d e n t i f i e d  th e  fo u r  d i g i t s  o f  
th e  d i r e c t o r y  num ber, r e g is t e r  r e la y s  re p re s e n t in g  t h i s  
number a re  o p e ra te d  in  th e  o u tp u ls e r .  R e c o g n it io n  o f  th e  
p a r t i c u la r  se co nda ry  system  in  w h ich  th e  to n e  i s  fo u n d  p e r ­
m its  th e  o u tp u ls e r  t o  s u p p ly  th e  c o rre s p o n d in g  th re e  d i g i t s  
o f  th e  c a l l i n g  o f f i c e  code to  com p le te  r e g is t r a t i o n  o f  d l l  
th e  n u m e r ic a l d i g i t s  r e q u ire d  by th e  AMA re c o rd in g  equ ipm en t 
a t  th e  CAMA o f f i c e .  A t t h i s  t im e , th e  i d e n t i f i e r  re le a s e s  
and th e  o u tp u ls e r  t r a n s m its  a l l  7 d i g i t s  a lo n g  w i th  o th e r  
coded in fo r m a t io n  to  th e  CAMA o f f i c e  on a m u lt i f r e q u e n c y  (MF) 
b a s is .

I f  th e  c a l l i n g  number has been s u c c e s s fu l ly  i d e n t i f i e d ,  
10 d i g i t s  a re  o u tp u ls e d  to  CAMA, a KP s ig n a l ,  an in fo r m a t io n  
d i g i t ,  th e  7 - d ig i t s  o f  th e  c a l l i n g  num ber, and an ST s ig n a l .  
The KP and ST s ig n a ls  In d ic a te  th e  b e g in n in g  and end o f  
p u ls in g  to  th e  CAMA MF r e c e iv e r .  I f  th e  c a l l i n g  l i n e  was 
re c o g n iz e d  as a f o u r - p a r t y  o r  m u l t ip a r t y  l i n e  o r  i f  t r o u b le  
was e n co u n te re d  d u r in g  i d e n t i f i c a t i o n  and th e  number can ­
n o t be i d e n t i f i e d ,  th e n  o n ly  2 - d ig i t s  a re  o u tp u ls e d , nam e ly ; 
th e  KP p u ls e  and th e  " in fo r m a t io n  d i g i t " .  The in fo r m a t io n  
d i g i t  o u tp u ls e d  im m e d ia te ly  a f t e r  th e  KP s ig n a l  on a l l  
c a l l s ,  in fo rm s  th e  CAMA equ ipm ent ( l )  t h a t  th e  c a l l i n g  
number has been a u to m a t ic a l ly  i d e n t i f i e d ,  (2 )  t h a t  th e  c a l l ­
in g  number i s  to  be o p e ra to r  i d e n t i f i e d ,  o r  (3 )  t h a t  t r o u b le  
has been e n c o u n te re d  in  i d e n t i f y in g  th e  num ber. I t  a ls o  
in d ic a te s  w h e th e r o r  n o t th e  c a l l i n g  l i n e  i s  co n nec ted  f o r  
s e r v ic e  o b s e rv in g .

A f t e r  t r a n s m i t t in g  to  CAMA th e  c a l l i n g  c u to m e r 's  
number and i t s  a s s o c ia te d  in fo r m a t io n  d i g i t ,  o r  th e  i n f o r ­
m a tio n  d i g i t  i n d ic a t in g  a m u l t ip a r t y  c a l l  o r  a t r o u b le  
c o n d i t io n ,  th e  o u tp u ls e r  re le a s e s  and re s to r e s  to  n o rm a l.
The CAMA equ ipm en t s im u lta n e o u s  w i th  th e s e  o p e ra t io n s  r e ­
g is t e r s  th e  c a l l i n g  number in fo r m a t io n  o r  c a l l s  in  an op ­
e r a to r  to  make th e  i d e n t i f i c a t i o n .  When th e  AMA re c o rd in g  
fu n c t io n s  have been co m p le te d , th e  t a l k in g  p a th  th ro u g h  th e  
CAMA o f f i c e  i s  s e t  up . The s u p e rv is o ry  and t im in g  fu n c t io n s  
f o r  th e  c a l l  a re  t h e r e a f t e r  h a n d le d  by  th e  CAMA e q u ip m e n t.
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be operated. In this manner, tone on a single sleeve lead 
is impressed across a capacitor-resistor network, connected 
to the primary bus system, transmitted to the secondary bus 
and connector circuit or the multiparty network where it 
emerges on output leads and where it is detected by amplifier­
detectors in the identifier. 

When the identifier has identified the four digits of 
the directory number, register relays representing this 
number are operated in the outpulser. Recognition of the 
particular secondary system in which the tone is found per­
mits the outpulser to supply the corresponding three digits 
of the calling office code to complete registration or·a11 
the numerical digits required by the AMA recording equipment 
at the CAMA office. At this time, the identifier releases 
and the outpulser transmits all 7 digits along with other 
coded information to the CAMA office on a multifrequency (MF) 
basis. 

If the calling number has been successfully identified, 
10 digits are outpulsed to CAMA, a KP signal, an information 
digit, the 7-digits of the calling number, and an ST signal. 
The KP and ST signals indicate the beginning and end of 
pulsing to the GAMA MF receiver. If the calling line was 
recognized as a four-party or multiparty line or if trouble 
was encountered during identification and the number can­
not be identified, then only 2-digits are outpulsed, namely; 
the KP pulse and the "information digit". The information 
digit outpulsed immediately after the KP signal on all 
calls, informs the CAMA equipment (1) that the calling 
number has been automatically identified, (2} that the call­
ing number is to be operator identified, or (3) that trouble 
has been encountered in identifying the number. It also 
indicates whether or not the calling line is connected for 
service observing. 

After transmitting to CAMA the calling cutomer 1s 
number and its associated information digit, or the infor­
mation digit indicating a multiparty call or a trouble 
condition, the outpulser releases and restores to normal. 
The GAMA equipment simultaneous with these operations re­
gisters the calling number information or calls in an op­
erator to make the identification. When the AMA recording 
functions have been completed, the talking path through the 
GAMA office is set up. The supervisory and timing functions 
for the call are thereafter handled by the GAMA equipment • 
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2 .0 6  In fo r m a t io n  D ig i t s

T a b u la te d  be low  a re  th e  In fo r m a t io n  d i g i t s  used and 
t h e i r  s ig n i f ic a n c e .

_______ In fo rm a t io n  D ig i t _________
N onobserved S e rv ic e  O bserved

A u to m a tic  I d e n t i f i c a t i o n  0 3

O p e ra to r  I d e n t i f i c a t i o n  1 4
( 4 - P ty .  o r  M p ty . L in e )

O p e ra to r  I d e n t i f i c a t i o n  2 5
(T ro u b le  in  I d e n t i f i c a t i o n )

2 .0 7  O p e ra tio n  in  Case o f  I d e n t i f i c a t i o n  F a i lu r e

C e r ta in  fe a tu r e s  in  lo c a l  o f f i c e  s w itc h in g  may cause 
b lo cka g e  o f  th e  i d e n t i f y in g  s ig n a l .  T h is  r e s u l t s  in  a f a i l u r e  
to  i d e n t i f y  one o r  more d i g i t s  o f  th e  c a l l i n g  num ber. To 
ca re  f o r  such s i t u a t io n s ,  th e  i d e n t i f i e r  i s  a rra n g e d  to  
make a r e t e s t  o r  "second  a t te m p t"  to  f i l l  in  th e  m is s in g  d i g i t  
o r  d i g i t s .  I f  th e  r e t e s t  i s  s u c c e s s fu l,  th e  o u tp u ls e r  t r a n s ­
m its  th e  c a l l i n g  number in fo r m a t io n  to  CAMA.

S hou ld  th e  i d e n t i f i e r  be u n a b le  to  make an i d e n t i f i c a ­
t io n  in  tw o a t te m p ts ,  a t r o u b le  i s  assumed and th e  o u tp u ls e r  
i s  so n o t i f i e d .  The o u tp u ls e r  fu n c t io n s  to  s e iz e  th e  ANI 
" t r o u b le  t i c k e t e r "  w h ich  se rve s  to  re c o rd  t r o u b le  in fo r m a t io n  
in  p r in te d  fo rm  on pa pe r t i c k e t s .  The o u tp u ls e r  g iv e s  th e  
t r o u b le  t i c k e t e r  in fo r m a t io n  f o r  a t r o u b le  re c o rd ,  re le a s e s  
th e  i d e n t i f i e r ,  and makes a second t r i a l  u s in g  th e  o th e r  id e n ­
t i f i e r  i f  one i s  p ro v id e d .  In  th e  e v e n t th a t  th e  second t r i a l  
s h o u ld  f a i l  i n  tw o a t te m p ts ,  th e  o u tp u ls e r  t r a n s m its  th e  p ro p e r  
in fo r m a t io n  d i g i t  to  c a l l  in  th e  CAMA o p e ra to r  f o r  th e  i d e n t i ­
f i c a t i o n  .

2 .0 8  I d e n t i f i c a t i o n  in  M u l t io f f i c e  B u i ld in g s

The i d e n t i f y i n g  e q u ip m e n t i n  m u l t i o f f i c e  b u i ld in g s  i s  
a r ra n g e d  t o  s e rv e  a maximum o f  s i x  o r i g i n a t i n g  o f f i c e s .  Such 
a c o m b in a t io n  o f  i d e n t i f y i n g  e q u ip m e n t and o r ig i n a t i n g  o f f i c e s  
i s  known as an " i d e n t i f i e r  g ro u p " .  More th a n  one i d e n t i f i e r  
g ro u p  may be lo c a te d  i n  a s in g le  ANI i n s t a l l a t i o n .

The i d e n t i f y i n g  e q u ip m e n t i n  an i d e n t i f i e r  g ro u p  
w h i le  m a k in g  an i d e n t i f i c a t i o n  m ust d e te rm in e  fro m  w h ic h  
o f f i c e  th e  c a l l  i s  b e in g  o r ig in a t e d  a n d , s u b s e q u e n t ly ,  
t o  scan  th e  b u ses  i n  t h a t  o f f i c e  f o r  th e  d i r e c t o r y  num­
b e r  in f o r m a t io n .  U nde r th e s e  c o n d i t io n s ,  th e  i d e n t i f i e r
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te s t s  th e  tho usa nds  s e c o n d a ry  buses f o r  each o f f i c e ,  in  
sequences , and, when th e  s ig n a l  i s  fo u n d , t e s t s  s u c c e s s iv e ly  
th e  h u n d re d s , te n s  and u n i t s  buses in  t h a t  o f f i c e  t o  com p le te  
th e  i d e n t i f i c a t i o n .

3 .0 0  METHOD OF OPERATION

3 .0 1  C a l l  P ro g re s s  in  S te p -b y -S te p  O f f ic e s

C ustom ers s e rv e d  by s te p - b y - s te p  eq u ipm en t a re  r e q u ir e d  
to  d i a l  a d i r e c t in g  code f o r  DDD c a l l s .  The b lo c k  d ia g ra m  o f  
F ig u re  3 i l l u s t r a t e s  th e  s te p -b y - s te p  s w itc h in g  a rra n g e m e n t 
f o r  h a n d lin g  t h i s  t r a f f i c .

A f t e r  th e  d i r e c t in g  code has been d ia le d ,  a c o n n e c t io n  
i s  e s ta b l is h e d  to  an ANI o u tg o in g  t r u n k  th ro u g h  a l i n e  f in d e r ,  
f i r s t  s e le c to r ,  and a s e r v ic e  code s e le c t o r .  D ig i t s  o f  th e  
c a l le d  cu s to m e r number s u b s e q u e n tly  d ia le d  a re  re c e iv e d  and 
r e g is te r e d  in  th e  CAMA o f f i c e .  A f t e r  th e  f i r s t  d i g i t  o f  th e  
c a l le d  number has been d ia le d  f o l lo w in g  t r u n k  s e iz u re  and b e ­
fo r e  d ia l i n g  o f  th e  n e x t d i g i t  o c c u rs , th e  ANI t r u n k  makes 
p a r t y  t e s t .  An in d ic a t io n  as t o  w h e th e r th e  c a l l i n g  cus to m er 
i s  a r in g  p a r ty  o r  a t i p  p a r t y  i s  r e g is te r e d  in  th e  t r u n k  f o r  
l a t e r  use by th e  i d e n t i f i e r .

T w o -p a r ty  message r a te  l i n e  in  s te p - b y - s te p  o f f i c e s  r e ­
q u ir e  a tw o - p a r ty  message r a te  t r u n k  betw een th e  l i n e  f in d e r  
and f i r s t  s e le c to r .  T h is  r e q u ir e s  p r o v is io n  o f  a 4 - w ir e  
s e r v ic e  code s w i t c h t r a in .  On lo c a l  c a l l s ,  t h i s  t r u n k  s e rv e s  
to  i d e n t i f y  th e  c a l l i n g  p a r t y  by  m aking  a p a r t y  t e s t  when i t  
i s  s e iz e d  and fu n c t io n s  t o  s c o re  th e  p ro p e r  p a r t y 's  message 
r e g is t e r  on com p le te d  cha rge  c a l l s .  On ANI c a l l s ,  t h i s  t r u n k  
i s  n o t i n  a c u t - th ro u g h  c o n d i t io n  a t  th e  t im e  p a r t y  t e s t  i s  
made by th e  ANI t r u n k .  As a r e s u l t ,  th e  ANI t r u n k  a lw ays  
r e g is t e r s  a r in g - p a r t y  in d ic a t io n  on th e s e  l i n e s .  F o r t h i s  
re a s o n , number n e tw o rk s  a s s o c ia te d  w i th  b o th  p a r t ie s  o f  
message r a te  l in e s  m ust be con nec ted  to  th e  r i n g  f i e l d  o f  th e  
p r im a ry  bus sys tem . The message r a te  t r u n k  c o n n e c ts  th e  
i d e n t i f y i n g  s ig n a l  t o  th e  p ro p e r  number n e tw o rk  f o r  th e  id e n ­
t i f i c a t i o n .

A f t e r  d ia l i n g  is  c o m p le te d , th e  CAMA equ ipm en t r e tu r n s  
a s t a r t - i d e n t i f i c a t i o n  s ig n a l  to  th e  s te p - b y - s te p  o f f i c e  w h ich  
causes th e  ANI t r u n k  to  p ro ce e d  w i th  th e  i d e n t i f i c a t i o n  
p ro c e s s  as o u t l in e d  u n d e r P r in c ip le s  o f  O p e ra t io n . In  th e  
case o f  c a l l s  fro m  tw o - p a r ty  message r a te  c u s to m e rs , th e  ANI 
t r u n k  s ig n a ls  th e  message r a te  t r u n k  a t  th e  end o f  o u tp u ls in g  
o f  th e  c a l l i n g  number c a u s in g  i t  to  c u t - th r o u g h .
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When th e  c o n v e rs a t io n  i s  co m p le te d  and d is c o n n e c t 
o c c u rs  on c a l l s  fro m  o th e r  th a n  tw o - p a r ty  message r a te  l i n e s ,  
th e  o r ig in a t in g  eq u ipm en t p ro ce e d s  t o  r e s to r e  t o  n o rm a l u n ­
le s s  th e  c a l l  was made b y  a t i p - p a r t y .  A t th e  c o m p le tio n  o f  
a t i p - p a r t y  c a l l ,  th e  ANI t r u n k  h o ld s  up th e  c o n n e c t io n  u n t i l  
i t  makes a "g ro u h d  re m o v a l”  t e s t .  T h is  t e s t  i s  made to  i n ­
s u re  a g a in s t  c h a rg in g  a cu s to m e r f a l s e l y  because o f  a t r o u b le  
g ro u n d  on th e  l i n e .  I f  th e  c a l l  was made by  a tw o - p a r ty  
message r a te  c u s to m e r, th e  ANI t r u n k  makes a g roun d  re m o va l 
t e s t  i r r e s p e c t iv e  o f  w h e th e r th e  r in g - p a r t y  o r  t i p - p a r t y  on 
th e  l i n e  made th e  c a l l .

I f  a g ro u n d  i s  d e te c te d  on th e  l i n e  d u r in g  th e  g round  
re m o v a l t e s t ,  an o u tp u ls e r  i s  r e c a l le d  by th e  t r u n k  so t h a t  
th e  t r o u b le  t l c k e t e r  can be in s t r u c t e d  to  p r i n t  a t r o u b le  
t i c k e t  s ig n i f y in g  a g roun d  re m o va l t e s t  f a i l u r e .  The t r o u b le  
t i c k e t  a ls o  c o n ta in s  th e  in d ic a te d  d i r e c t o r y  number in v o lv e d .

No g ro u n d  re m o va l t e s t  i s  made i f  th e  t r u n k  c i r c u i t  
re le a s e s  as  a r e s u l t  o f  t im e  o u t i n  th e  CAMA o f f i c e  in c o m in g  
t r u n k  when th e  c a l l i n g  p a r t y  f a i l s  t o  d is c o n n e c t .  U nder t h i s  
c o n d i t io n ,  th e  ANI t r u n k  w in k s - o f f  th e  o r ig in a t in g  s w itc h e s .

3 .0 2  C a l l  P ro g re s s  i n  P ane l O f f ic e s

The b lo c k  d ia g ra m  o f  F ig u re  4 i l l u s t r a t e s  th e  p a n e l 
s w itc h in g  a rra n g e m e n ts  f o r  h a n d l in g  ANI t r a f f i c .

When a cu s to m e r o r ig in a t e s  a c a l l  i n  a p a n e l o f f i c e ,  
a l i n e  f in d e r  lo c a te s  and c o n n e c ts  h is  l i n e  to  an i d l e  
d i s t r i c t  c i r c u i t  w h ic h  i s  an equ ipm en t u n i t  t h a t  fo rm s  p a r t  
o f  th e  p a r t  th ro u g h  th e  o r ig in a t in g  equ ipm en t and w h ic h  
p e r fo rm s  s u p e rv is o ry  and c h a rg in g  fu n c t io n s  on lo c a l  c a l l s .
A t th e  same t im e  a l i n k  c i r c u i t  c o n n e c ts  th e  d i s t r i c t  to  an 
i d l e  s e n d e r . The se n d e r s ig n a ls  th e  cu s to m e r t o  b e g in  
d i a l i n g  by t r a n s m i t t in g  d i a l  to n e  and s u b s e q u e n tly  r e g is t e r s  
th e  d i g i t s  o f  th e  c a l le d  num ber. When th e  f i r s t  th r e e  d i g i t s  
have been re c e iv e d ,  th e  s e n d e r re q u e s ts  c o n n e c t io n  t o  a 
d e c o d e r t o  w h ic h  i t  passes t h i s  in fo r m a t io n .  The d e co d e r 
t r a n s la te s  th e  th r e e  d i g i t s ,  t r a n s m its  t o  th e  se n d e r th e  
in fo r m a t io n  n e c e s s a ry  to  c o n t r o l  s e le c t io n  o f  an i d l e  ANI 
o u tg o in g  t r u n k ,  and re le a s e s .

I n  o f f i c e  a r ra n g e d  f o r  a u x i l i a r y  se n d e r o p e r a t io n ,  th e  
s u b s c r ib e r  s e n d e r d e te rm in e s  t h a t  an a u x i l i a r y  se n d e r i s  r e ­
q u ire d  f o r  a l l  1 0 - d ig i t  c a l l s  t o  fo r e ig n  n u m be ring  p la n  a re a s . 
F o r  c e r t a in  7 - d i g i t  c a l l s ,  th e  d e co d e r d e te rm in e s  t h i s  and 
in fo rm s  th e  s u b s c r ib e r  se n d e r t h a t  an a u x i l i a r y  se n d e r i s  r e ­
q u ir e d .  The a u x i l i a r y  se n d e r in c re a s e s  th e  d i g i t  s t o r in g
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c a p a c ity  o f  th e  s e n d e r and I s  a rra n g e d  t o  o u tp u ls e  a l l  d i g i t s  
o f  th e  c a l le d  number on an MF p u ls in g  b a s is .  I t  i s  s e iz e d  by 
th e  se n d e r i n  t im e  to  r e g is t e r  th e  l a s t  tw o d i g i t s  on a 1 0 - 
d i g i t  c a l l .

When d ia l i n g  i s  co m p le te d  th e  se n d e r o r  a u x i l i a r y  s e n d e r 
t r a n s m its  th e  c a l le d  num ber to  th e  CAMA o f f i c e  by e i t h e r  PCI 
o f  MF p u ls in g .  On 7 - d i g i t  c a l l s ,  th e  c a l le d  num ber can be 
o u tp u ls e d  PCI by th e  s u b s c r ib e r  s e n d e r o r  MF by  th e  a u x i l i a r y  
s e n d e r. On 1 0 - d ig i t ,  c a l l s ,  th e  c a l le d  number i s  a lw a ys  o u t -  
p u ls e d  MF by th e  a u x i l i a r y  s e n d e rs . PCI o r  MF t ru n k s  a re  r e ­
q u ire d  d e p e n d in g  on th e  ty p e  o f  p u ls in g  u se d . Once th e  c a l le d  
number has been fo rw a rd e d  t o  th e  CAMA o f f i c e ,  th e  se n d e r s ig n a ls  
th e  d i s t r i c t  t o  advance t o  th e  " o p e r a t o r - t a lk "  p o s i t io n  and th e n  
r e le a s e s .  The d i s t r i c t  i s  s e t  i n  t h i s  p o s i t io n  on ANI c a l l s  to  
p re v e n t any lo c a l  c h a rg in g  equ ipm en t fro m  b e in g  o p e ra t in g  s in c e  
c h a rg in g  f o r  th e s e  c a l l s  i s  h a n d le d  by th e  CAMA e q u ip m e n t, t o  
p ro v id e  a s u i t a b le  s le e v e  p a th  f o r  th e  i d e n t i f y i n g  to n e ,  and 
to  p ro v id e  a c le a r  t i p  and r in g  f o r  p a r t y  t e s t .

A f t e r  r e c e iv in g  th e  c a l le d  num ber, th e  CAMA e q u ipm en t 
r e tu r n s  a s t a r t - i d e n t i f i c a t i o n  s ig n a l  to  th e  o r ig in a t in g  
o f f i c e .  When th e  ANI t r u n k  has re c e iv e d  b o th  th e  s t a r t  
i d e n t i f i c a t i o n  s ig n a l  fro m  CAMA and th e  in d ic a t io n  t h a t  th e  
d i s t r i c t  has c u t th ro u g h ,  i t  b id s  f o r  an o u tp u ls e r .  Once 
co n n e c te d , th e  o u tp u ls e r  makes a p a r t y  t e s t  when r e q u ir e d  and 
th e  o u tp u ls e r  th e n  co n n e c ts  to  an i d e n t i f i e r  a f t e r  w h ic h  th e  
c a l l i n g  num ber i s  i d e n t i f i e d  as o u t l in e d  u n d e r P r in c ip le s  o f  
O p e ra t io n . When th e  i d e n t i f i c a t i o n  p ro c e s s  i s  c o m p le te d , th e  
p a r t y  t e s t  in fo r m a t io n  i s  r e g is te r e d  in  th e  ANI t r u n k .

When th e  c a l l i n g  cu s to m e r d is c o n n e c ts  a t  th e  end o f  th e  
c o n v e rs a t io n ,  th e  ANI t r u n k  re le a s e s  th e  lo c a l  o f f i c e  e q u ip ­
m ent im m e d ia te ly  u n le s s  th e  c a l l i n g  cu s to m e r i s  a t i p - p a r t y .
In  t h i s  ca se , th e  ANI t r u n k  c a l l s  i n  an o u tp u ls e r  t o  make a 
g round  re m o v a l t e s t  b e fo re  r e le a s in g  th e  o r ig in a t in g  e q u ip ­
m en t. I f  th e  c a l l i n g  cu s to m e r f a i l s  t o  hang up a f t e r  th e  
c a l le d  cu s to m e r d is c o n n e c ts ,  th e  ANI t r u n k  a w a its  t im e  o u t i n  
th e  CAMA in c o m in g  t r u n k  b e fo re  r e le a s in g .

As d is c u s s e d  in  S e c t io n  2 .0 7 ,  th e  i d e n t i f i e r  may f a i l  
t o  i d e n t i f y  one o r  more d i g i t s  o f  th e  d i r e c t o r y  num ber d u r in g  
th e  i d e n t i f i c a t i o n  p ro c e s s . F a i lu r e s  o f  i d e n t i f i c a t i o n  r e s u l t  
i n  th e  c a l l  b e in g  ro u te d  to  CAMA f o r  o p e ra to r  i d e n t i f i c a t i o n .  
How ever, i n  p a n e l o f f i c e s  s e r v in g  tw o - p a r ty  l i n e s ,  co m p le te  
f a i l u r e s  o f  i d e n t i f i c a t i o n  i n  th e  t i p  f i e l d  a re  n o t  h a n d le d  In  
t h i s  m anner. In s te a d ,  th e  o u tp u ls e r  s ig n a ls  th e  t r u n k  to  
r e tu r n  r e o r d e r  to n e  to  th e  c a l l i n g  c u s to m e r.
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3 .0 3  C a l l  P ro g re s s  In  No. 1 C ro s s b a r O f f ic e s

The b lo c k  d ia g ra m  o f  F ig u re  5 i l l u s t r a t e s  th e  No. 1 
c ro s s b a r  s w itc h in g  a rra n g e m e n t f o r  h a n d lin g  ANI t r a f f i c .

When a cu s to m e r o r ig in a t e s  a c a l l  i n  a No. 1 c ro s s b a r  
o f f i c e ,  th e  c o n t r o l l e r  a s s o c ia te d  w i th  th e  l i n e  l i n k  fram e  
on w h ic h  h is  l i n e  a p p e a rs , c o n n e c ts  h is  l i n e  t o  an i d l e  
d i s t r i c t  ju n c t o r .  The d i s t r i c t  ju n c t o r  fo rm s  p a r t  o f  th e  p a th  
th ro u g h  th e  o r ig in a t in g  eq u ipm en t and p e rfo rm s  s u p e rv is o ry  
and c h a rg in g  fu n c t io n s  on lo c a l  c a l l s .  A t th e  same t im e ,  th e  
s e n d e r l i n k  fram e  c o n n e c ts  th e  d i s t r i c t  ju n c t o r  t o  an i d l e  
s e n d e r . The se n d e r i n  th e  No. 1 c ro s s b a r  o f f i c e  d e te rm in e s  
w h e th e r a p a r t y  t e s t  s h o u ld  be made by  th e  c la s s  o f  c a l l i n g  
l i n e  in fo r m a t io n  i t  r e c e iv e s .  I f  a tw o - p a r ty  l i n e  i s  o r i g ­
in a t in g  th e  c a l l ,  th e  se n d e r makes p a r t y  t e s t  a f t e r  w h ic h  
i t  t r a n s m its  d i a l  to n e  t o  th e  c a l l i n g  c u s to m e r. The sen de r 
th e n  r e g is te r ?  th e  d i g i t s  o f  th e  c a l le d  num ber as th e y  a re  
d ia le d .

When th e  f i r s t  th re e  d i g i t s  have been re c e iv e d ,  th e  
s e n d e r re q u e s ts  co n n e c tio n - t o  an o r ig in a t in g  m a rk e r th ro u g h  
th e  m a rk e r c o n n e c to r .  The s e n d e r th e n  passes t o  th e  m a rke r 
th e  f i r s t  th r e e  d ia le d  d i g i t s ,  th e  r e s u l t s  o f  th e  p a r t y  t e s t  
i f  one was made, and o th e r  in fo r m a t io n  needed b y  th e  m a rke r 
t o  s e t  up th e  c a l l .  The m a rke r t r a n s la te s  th e  th re e  d i g i t s ,  
s e ts  th e  d i s t r i c t  ju n c t o r  i n  th e  " o p e r a t o r - t a lk "  p o s i t io n ,  
passes th e  p a r t y  in d ic a t io n  to  th e  ANI t r u n k  as i t  s e ts  up 
th e  p a th  th ro u g h  th e  o r ig in a t in g  e q u ip m e n t, t r a n s m its  r e ­
q u ire d  in fo r m a t io n  t o  th e  se n d e r and re le a s e s .

In  o f f i c e s  a rra n g e d  f o r  a u x i l i a r y  se n d e r o p e r a t io n ,  th e  
s u b s c r ib e r  se n d e r d e te rm in e s  t h a t  an a u x i l i a r y  se n d e r i s  r e ­
q u ire d  f o r  a l l  1 0 - d ig i t  c a l l s  to  fo r e ig n  n u m b e rin g  p la n  a re a s , 
f o r  c e r t a in  7 - d i g i t  c a l l s ,  th e  w o rk e r  d e te rm in e s  t h i s  and 
in fo rm s  th e  s u b s c r ib e r  s e n d e r t h a t  an a u x i l i a r y  se n d e r i s  
r e q u ir e d .  A t th e  end o f  d i a l i n g ,  th e  se n d e r makes a second 
p a r t y  t e s t  i f  th e  c a l l  i s  fro m  a tw o - p a r ty  l i n e .  I f  th e  r e ­
s u l t s  o f  t h i s  t e s t  and th e  p a r t y  t e s t  made b e fo re  d ia l i n g  a re  
d i f f e r e n t ,  th e  c a l l  i s  ro u te d  to  re o r d e r .  H ow ever, i f  th e  
r e s u l t s  o f  b o th  p a r t y  t e s t s  a re  id e n t i c a l  th e  s e n d e r o r  
a u x i l i a r y  s e n d e r t r a n s m its  th e  c a l le d  num ber to  th e  CAMA 
o f f i c e  by  e i t h e r  PCI o r  MF p u ls in g .  On 2 - d i g i t  c a l l s ,  th e  
c a l le d  number can be o u tp u ls e d  PCI by th e  s u b s c r ib e r  sen de r 
o r  MF by  th e  a u x i l i a r y  s e n d e r . On 1 0 - d ig i t  c a l l s ,  th e  c a l le d  
num ber i s  a lw a ys  o u tp u ls e d  MF by  th e  a u x i l i a r y  s e n d e r . PCI o r  
MF t ru n k s  a re  r e q u ir e d  d e p e n d in g  on th e  ty p e  o f  p u ls in g  use d .
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The CAMA equ ipm en t a f t e r  r e c e iv in g  th e  c a l le d  num ber 
r e tu r n s  a s t a r t - i d e n t i f i c a t i o n  s ig n a l  to  th e  o r ig in a t in g  
o f f i c e .  When th e  ANI o u tg o in g  t r u n k  has re c e iv e d  b o th  th e  
s t a r t - i d e n t i f i c a t i o n  s ig n a l  fro m  CAMA and th e  in d ic a t io n  th a t  
th e  d i s t r i c t  i s  c u t  th ro u g h , i t  b id s  f o r  an o u tp u ls e r .  The 
PCI t r u n k  does n o t  r e q u ir e  r e c e ip t  o f  th e  s t a r t  i d e n t i f i c a t i o n  
to  s t a r t  i t s  b id  f o r  an o u tp u ls e r .  Once c o n n e c te d , th e  o u t ­
p u ls e r  r e g is t e r s  t i p  o r  r in g  p a r ty  in fo r m a t io n  as fu r n is h e d  
by th e  t r u n k .  The o u tp u ls e r  th e n  re q u e s ts  c o n n e c t io n  t o  an 
i d e n t i f i e r  a f t e r  w h ic h  th e  c a l l i n g  number i s  i d e n t i f i e d  as 
o u t l in e d  u n d e r P r in c ip le s  o f  O p e ra t io n

When th e  c a l l i n g  cu s to m e r d is c o n n e c ts ,  th e  ANI t r u n k  
re le a s e s  th e  lo c a l  o f f i c e  e q u ip m e n t. I f  th e  c a l l i n g  cus to m er 
f a i l s  t o  hang up a f t e r  th e  c a l le d  cu s to m e r d is c o n n e c ts ,  th e  
ANI t r u n k  a w a its  t im e  o u t o f  th e  CAMA in c o m in g  t r u n k  b e fo re  
r e le a s in g .

4 .0 0  EQUIPMENT ELEMENTS

T h is  p a r t  d e s c r ib e s  th e  a d d i t io n a l  c e n t r a l  o f f i c e  e q u ip ­
m ent e le m e n ts , e x c e p t f o r  m a in te n a n ce  f a c i l i t i e s  w h ic h  a re  
co ve re d  in  S e c t io n  6 .0 0 , t h a t  a re  r e q u ir e d  when lo c a l  s te p - b y -  
s te p ,  p a n e l,  and No. 1 c ro s s b a r  o f f ic e s  a re  a rra n g e d  f o r  ANI 
o p e r a t io n .  A l l  fra m es  a re  b u lb  a n g le  s t r u c tu r e s  1 1 - fe e t  
6 - in c h e s  h ig h ,  2 - f e e t  5 /3 - in c h e s  lo n g ,  1 0 - in c h e s  deep and a re  
a rra n g e d  f o r  2 3 - in c h  m o u n tin g  p la te s .

The ANI eq u ipm en t e le m e n ts  p ro v id e d  f o r  th e  o f f i c e s  i n  a 
b u i ld in g  a re  a rra n g e d  in  w h ic h  i s  te rm ed  an " i d e n t i f i e r  g ro u p ” . 
Such a g ro u p  o f  eq u ipm en t has c a p a c ity  f o r  s i x  o r ig in a t in g  
o f f i c e s .  D epend ing  on ANI t r a f f i c  vo lum es and th e  num ber o f  
o r ig in a t in g  o f f i c e s  w i t h in ,  a b u i ld in g  may c o n ta in  more th a n  
one i d e n t i f i e r  g ro u p  o f  e q u ip m e n t.

The u n i t s  o f  eq u ipm en t p ro v id e d  as p a r t  o f  an i d e n t i f i e r  
g roup  a re  s

(a )  o u tg o in g  t ru n k s

(b )  o u tp u ls e r  c o n n e c to rs

( c )  o u tp u ls e rs

(d )  i d e n t i f i e r s

(e )  number n e tw o rk  fram es

( f )  "X " num ber n e tw o rk  fra m es  (N o. 1 c ro s s b a r )

(g )  M is c e lla n e o u s  Number N e tw o rks  (S te p -b y -S te p  and P ane l
O f f ic e s  and NO. 1 C ro s s b a r O f f ic e s  W ith o u t X -N um bers)
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In  c e r t a in  ca se s , an I d e n t i f i e r  g ro u p  may be eq u ipp ed  
w i t h  o n ly  one I d e n t i f i e r  and one o u tp u ls e r .  T h is  a rran gem en t 
i s  l im i t e d  in  a p p l ic a t io n  because t r a f f i c  s u rg e s  and o c c a s io n a l 
ou tag es  o f  i d e n t i f y i n g  equ ipm en t may r e s u l t  in  a d d i t io n a l  c a l l  
vo lum es a t  th e  CAMA s w itc h b o a rd .

4 .0 1  O u tg o in g  T runks

ANI o u tg o in g  t ru n k s  fu n d a m e n ta lly  a re  th e  same f o r  a l l  
th r e e  lo c a l  s w itc h in g  sys te m s . They p ro v id e  access  to  th e  
i d e n t i f y i n g  eq u ipm en t and i n i t i a t e  th e  i d e n t i f i c a t i o n  p ro c e s s  
a f t e r  r e c o g n iz in g  th e  re q u e s t f o r  c a l l i n g  num ber in fo r m a t io n  
fro m  th e  CAMA o f f i c e .  They p a r t i c ip a t e  in  th e  p a r t y  t e s t  
f u n c t io n  r e q u ir e d  f o r  i d e n t i f i c a t i o n  and p ro v id e  a p a th  
between o u tp u ls in g  equ ipm en t and o u tg o in g  c a b le  f o r  t r a n s ­
m is s io n  o f  th e  c a l l i n g  number a f t e r  i t  has been i d e n t i f i e d .  
A f t e r  re le a s e  o f  th e  o u tp u ls in g  e q u ip m e n t, t r u n k s  p ro v id e  a 
t ra n s m is s io n  p a th  w i t h  t a l k in g  b a t te r y  and s u p e rv is io n  to w a rd  
th e  c a l l i n g  cu s to m e r and t r u n k  s u p e rv is io n  to w a rd  th e  CAMA 
end. A ls o , th e y  f u r n is h  means f o r  " h o ld in g "  th e  o r ig in a t in g  
s w itc h  t r a i n  f o r  th e  d u r a t io n  o f  th e  c a l l .

O u tg o in g  t ru n k s  a re  fu r n is h e d  in  q u a n t i t i t e s  d e pen d ing  
upon th e  volum e o f  o r ig in a t in g  t r a f f i c .  They a re  m ounted on 
t r u n k  fra m es  and d iv id e d  in t o  subgroups f o r  o p e ra t io n  w i th  th e  
o u tp u ls e r  c o n n e c to r .  The t ru n k s  a s s ig n e d  to  an i d e n t i f i e r  
g ro u p  s e rv e  o n ly  th o s e  o f f i c e s  in  th e  same i d e n t i f i e r  g roup  
and n o t any o th e r  o f f ic e s  in  o th e r  i d e n t i f i e r  g ro u p s . S e v e ra l 
o f  th e  more s ig n i f i c a n t  d i f fe r e n c e s  in  th e s e  t ru n k s  a re  o u t ­
l in e d  b e lo w .

A. S te p -b y -S te p  T runks

These t r u n k s ,  o f  w h ic h  th e re  a re  tw o ty p e s ,  appea r 
e i t h e r  on th e  banks o f  s e r v ic e  code s e le c to r s  o r  on th e  [banks 
o f  r o t a r y  o u t - t r u n k  s w itc h e s  when such s w itc h e s  a re  used fro m  
th e  banks o f  s e r v ic e  code s e le c to r s .  Loop s ig n a l in g  ty p e  
t ru n k s  a re  used when th e  d ia le d  d i g i t s  a re ( re p e a te d  to  th e  
CAMA o f f i c e  on a lo o p  b a s is .  When lo n g e r  d is ta n c e s  to  CAMA 
a re  in v o lv e d  and when v o ic e  re p e a te rs  o r  c a r r i e r  f a c i l i t i e s  
a re  em p loyed , E&M le a d s  s ig n a l in g  ty p e  t ru n k s  a re  use d . B o th  
ty p e  t ru n k s  a re  a rra n g e d  to  make p a r ty  t e s t  d u r in g  d ia l i n g  and 
to  fo rw a rd  t h i s  in fo r m a t io n  to  th e  o u tp u ls e r  when i t  i s  
s e iz e d .  A ls o ,  th e s e  t ru n k s  make a g round  re m ova l t e s t  a t  th e  
end o f  t i p - p a r t y  c a l l s  o r  c a l l s  fro m  tw o - p a r ty  message r a te  
l in e s  to  in s u re  a g a in s t  c h a rg in g  a cu s to m e r f a l s e l y  in  th e  
e v e n t o f  a t r o u b le  g round  on th e  l i n e .

F o u rte e n  o f  th e s e  t ru n k s  fo rm  a c o n n e c to r  [subgroup and 
a fram e has c a p a c ity  f o r  14 t ru n k s  o r  a com p le te  sub g ro up .
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B. P a n e l T ru n k s

T h e re  a re  tw o  ty p e s  o f  p a n e l t r u n k s ,  na m e ly  PCI and 
MF, and o o th  a p p e a r on e i t h e r  th e  d i s t r i c t  o r  o f f i c e  m u l t i p l e .  
I n  i d e n t i f i e r  g ro u p s  s e r v in g  p a n e l o f f i c e s  w i t h  tw o - p a r t y  
l i n e s ,  th e  t r u n k s  a re  a r ra n g e d  to  s ig n a l  th e  o u tp u ls e r  a t  th e  
b e g in n in g  o f  th e  i d e n t i f i c a t i o n  p ro c e s s  to  make p a r t y  t e s t .
A t th e  end o f  c o m p le te d  t i p - p a r t y  c a l l s  ( th e  t r u n k  r e c e iv e s  
th e  p a r t y  t e s t  r e s u l t s  fro m  th e  o u tp u ls e r  and s to r e s  t h i s  
in f o r m a t io n  f o r  th e  c a l l  d u r a t io n ) ,  th e  t r u n k  r e s e iz e s  an 
o u tp u ls e r  and s ig n a ls  i t  t o  make g ro u n d  re m o v a l t e s t .  I f  th e  
p a n e l o f f i c e s  i n  an i d e n t i f i e r  g ro u p  s e rv e  no tw o - p a r t y  l i n e s ,  
th e  t r u n k s  a re  a r ra n g e d  t o  s ig n a l  th e  o u tp u ls e r  t o  o m it  p a r t y  
t e s t .  These t r u n k s  i n i t i a t e  th e  i d e n t i f i c a t i o n  p ro c e s s  o n ly  
a f t e r  r e c e iv in g  th e  s t a r t  i d e n t i f i c a t i o n  s ig n a l  fro m  CAMA and 
th e  i n d i c a t i o n  o f  d i s t r i c t  s e le c t o r  " c u t - t h r o u g h "  in  th e  l o c a l  
o f f i c e .  C u t - th ro u g h  o f  th e  d i s t r i c t  s e le c t o r  p r o v id e s  a c o n ­
t in u o u s  s le e v e  le a d  w h ic h  i s  r e q u i r e d  f o r  t r a n s m is s io n  o f  th e  
ac i d e n t i f y i n g  to n e .

T h ir te e n  o f  th e s e  t r u n k s  fo rm  a c o n n e c to r  s u b g ro u p  and 
a t r u n k  fra m e  has c a p a c i t y  f o r  a maximum o f  26 t r u n k s  o r  tw o  
f u l l y  e q u ip p e d  s u b g ro u p s .

C. No. 1 C ro s s b a r  T ru n k s

T h e re  a re  tw o  ty p e s  o f  No. 1 c ro s s b a r  t r u n k s ,  nam e ly  
PCI and MF, and b o th  a p p e a r on th e  o f f i c e  l i n k  fra m e . These 
t r u n k s  r e c e iv e  fro m  th e  o r ig i n a t i n g  m a rk e r p a r t y  t e s t  i n f o r ­
m a tio n  when i n i t i a l l y  s e le c te d  and t h i s  in f o r m a t io n  i s  passed  
t o  th e  o u tp u ls e r  when th e  o u tp u ls e r  i s  s e iz e d .  L ik e  p a n e l 
t r u n k s ,  th e y  i n i t i a t e  th e  i d e n t i f i c a t i o n  p ro c e s s  o n ly  a f t e r  
r e c e iv in g  th e  s t a r t  i d e n t i f i c a t i o n  s ig n a l  fro m  CAMA and r e ­
c o g n iz in g  c u t - th r o u g h  o f  th e  d i s t r i c t  j u n c t o r .

T h i r te e n  o f  th e s e  t r u n k s  fo rm  a c o n n e c to r  su b g ro u p  and 
a t r u n k  fra m e  has c a p a c i t y  f o r  a maximum o f  26 t r u n k s  o r  tw o  
f u l l y  e q u ip p e d  s u b g ro u p s .

4 .0 2  O u tp u ls e r  C o n n e c to r  E q u ip m e n t

A l l  o u tg o in g  t r u n k s  i n  an i d e n t i f i e r  g ro u p  have  a cce ss  
to  a l l  o u tp u ls e r s  i n  t h a t  g ro u p . C o n n e c tio n  o f  a t r u n k  t o  an 
o u tp u ls e r  i s  e s ta b l is h e d  th ro u g h  an o u tp u ls e r  c o n n e c to r .
T h is  c o n n e c to r  e q u ip m e n t i s  d iv id e d  i n t o  th r e e  m a in  p a r t s  as 
f o l l o w s :

(a )  t r u n k  c o n n e c to r  u n i t
( b )  o u tp u ls e r  c o n n e c to r  u n i t
( c )  o u tp u ls e r  b u sy  u n i t
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T ru n k  c o n n e c to r  u n i t s  f o r  p a n e l and No. 1 c ro s s b a r  t ru n k s  
a re  a rra n g e d  to  s e rv e  tw o t r u n k  subg roups  and a re  m ounted on 
th e  same t r u n k  fram e  as a re  th e  t r u n k s .  The t r u n k  c o n n e c to r  
u n i t  f o r  s te p - b y - s te p  t ru n k s  i s  a rra n g e d  to  s e rv e  one t r u n k  
subgroup  and i s  m ounted on th e  same fram e  as a re  th e  t r u n k s .

The o u tp u ls e r  c o n n e c to r  u n i t  i s  a rra n g e d  to  co n n e c t any 
o f  f i v e  t r u n k  subg roups  to  one o f  tw o o u tp u ls e r s .  A d d i t io n a l  
o u tp u ls e r  c o n n e c to r  u n i t s  a re  p ro v id e d  d e p e n d in g  on th e  number 
o f  o u tp u ls e rs  and t r u n k  subgroups in  an i d e n t i f i e r  g ro u p .
These u n i t s  a re  m ounted on a m is c e lla n e o u s  r e la y  ra c k  fram e 
n e a r th e  a s s o c ia te d  t r u n k  fra m e s .

The o u tp u ls e r  busy u n i t  i s  a rra n g e d  to  s e rv e  th e  maximum 
number o f  seven o u tp u ls e rs  p e r  i d e n t i f i e r  g ro u p  and 12 t r u n k  
subgroups and i s  m ounted on th e  m is c e lla n e o u s  r e la y  ra c k  p r o ­
v id e d  f o r  o u tp u ls e r  c o n n e c to r  u n i t s .  One i s  p ro v id e d  f o r  each 
12 su b g ro u p s .

4 .0 3  O u tp u ls e r

The o u tp u ls e r  i s  th e  equ ipm en t u n i t  t h a t  c o n t r o ls  th e  
i d e n t i f i c a t i o n  p ro c e s s . I t  i s  a rra n g e d  t o  re c e iv e  p a r t y  t e s t  
in fo r m a t io n  fro m  o u tg o in g  tru n k s  o r  to  o b ta in  t h i s  in fo r m a t io n  
i t s e l f ,  when r e q u ir e d ,  by m aking  p a r t y  t e s t .  I t  makes a t e s t  
to  v e r i f y  t h a t  th e  c a l l i n g  cus tom er has n o t  d is c o n n e c te d  
b e fo re  p ro c e e d in g  f u r t h e r  w i t h  th e  i d e n t i f i c a t i o n .  When th e se  
fu n c t io n s  have been c o m p le te d , th e  o u tp u ls e r  s e iz e s  an i d e n t i ­
f i e r  t o  w h ic h  i t  passes th e  p a r t y  t e s t  in fo r m a t io n .

As th e  d i g i t s  o f  th e  d i r e c t o r y  number a re  i d e n t i f i e d  by 
th e  i d e n t i f i e r ,  th e y  a re  r e g is te r e d  in  th e  o u tp u ls e r .  The 
o u tp u ls e r  t r a n s la te s  th e  o f f i c e  i d e n t i t y  i t  re c e iv e s  fro m  th e  
i d e n t i f i e r  i n t o  th e  th re e  d i g i t s  o f  th e  c a l l i n g  o f f i c e  code. 
When a l l  seven d i g i t s  o f  th e  c a l l i n g  c u s to m e r 's  d i r e c t o r y  
number have been o b ta in e d ,  th e y  a re  o u tp u ls e d ,  a lo n g  w i t h  th e  
a p p ro p r ia te  in fo r m a t io n  d i g i t  t o  th e  CAMA o f f i c e  by  means o f  
MF s ig n a l in g .

U s u a lly ,  o n ly  one th re e  d i g i t  o f f i c e  code i s  a s s ig n e d  to  
each s e r ie s  o f  1 0 ,0 0 0  d i r e c t o r y  numbers b u t th e re  a re  cases 
where a d d i t io n a l  codes , known as " t h e o r e t i c a l  c o d e s " , a re  
a s s ig n e d  to  some o f  th e  numbers w i t h in  th e  number s e r ie s .  In  
such in s ta n c e s ,  th e  o u tp u ls e r  p e rfo rm s  a t r a n s la t io n  o f  th e  
o f f i c e  i d e n t i t y  in  r e la t i o n  to  th e  d i r e c t o r y  number d i g i t s  
re c e iv e d  fro m  th e  i d e n t i f i e r  and fu r n is h e s  th e  p ro p e r  th re e  
d i g i t  o f f i c e  code.
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O u tp u ls e rs  a re  m ounted  on o u tp u ls e r  fra m e s  and a fra m e  
has c a p a c i t y  f o r  tw o  o u tp u ls e r s  p lu s  some a d d i t i o n a l  m is c e l ­
la n e o u s  e q u ip m e n t. T hey a re  p ro v id e d  in  a c c o rd a n c e  w i t h  th e  
vo lum e  o f  ANI t r a f f i c  s t a r t i n g  w i t h  a m inim um  o f  one up t o  a 
maximum o f  seven  p e r  i d e n t i f i e r  g ro u p .

4 .0 4  I d e n t i f i e r

The i d e n t i f i e r ,  as i t s  name im p l ie s ,  i s  th e  u n i t  t h a t  
i d e n t i f i e s  th e  d i g i t s  o f  th e  c a l l i n g  c u s to m e r 's  d i r e c t o r y  
num ber. I t  a ls o  d e te rm in e s  when a c a l l  i s  o r ig in a t e d  by  a 
f o u r - p a r t y  o r  m u l t i p a r t y  c u s to m e r and when a c a l l i n g  l i n e  i s  
c o n n e c te d  f o r  s e r v ic e  o b s e r v in g .  E x c e p t f o r  i n s t a l l a t i o n s  as 
d is c u s s e d  p r e v io u s ly ,  i d e n t i f i e r s  a re  p ro v id e d  tw o  p e r  i d e n t i ­
f i e r  g ro u p . A s in g le  i d e n t i f i e r  o c c u p ie s  th e  space  o f  an 
e n t i r e  fra m e  and c o n s is t s  p r im a r i l y  o f  th e  f o l lo w in g  f u n c t i o n a l  
u n i t s .

( a )  S e co n d a ry  n e tw o rk  and bus c o n n e c to r  c i r c u i t .  T h is  c i r ­
c u i t  i s  p a r t  o f  th e  p r im a ry - s e c o n d a ry  s y s te m  o f  n e tw o rk s  
and buses and i s  p ro v id e d  one p e r  o r i g i n a t i n g  o f f i c e .  
Space f o r  th r e e  o f  th e s e  u n i t s  i s  re s e rv e d  on th e  
i d e n t i f i e r  fra m e . The tw o  i d e n t i f i e r s  i n  th e  i d e n t i f i e r  
g ro u p  t h e r e f o r e ,  can s e rv e  a maximum o f  s i x  o r i g i n a t i n g  
o f f i c e s .

( b )  A m p l i f i e r  d e te c to r s .  These u n i t s  scan th e  o u tp u t  o f  th e  
s e c o n d a ry  buses and d e te c t  th e  i d e n t i f y i n g  to n e .  A 
maximum o f  12 d e te c to r s  may be fu r n is h e d  p e r  i d e n t i f i e r .  
Ten a re  a lw a y s  f u r n is h e d  f o r  th e  i d e n t i f i c a t i o n  o f  th e  
th o u s a n d s , h u n d re d s , te n s ,  and u n i t s  d i g i t s  0 - 9 .  A 
m u l t i p a r t y  d e t e c t o r  a n d /o r  a s e r v ic e  o o s e rv in g  d e t e c t o r  
may a ls o  be p ro v id e d  p e r  i d e n t i f i e r  i f  th e  i d e n t i f i e r  
g ro u p  s e rv e s  a n y  f o u r - p a r t y  o f  m u l t i p a r t y  l i n e s  o r  i f  a 
d i s t i n c t i v e  r e c o rd  i s  d e s ir e d  on c a l l s  fro m  l i n e s  c o n ­
n e c te d  f o r  s e r v ic e  o b s e rv in g .

( c )  S e rv ic e  o b s e rv in g  n e tw o rk  u n i t .  One o f  th e s e  u n i t s  may 
be fu r n is h e d  p e r  i d e n t i f i e r  g ro u p  and i s  lo c a te d  on one 
o f  th e  tw o  i d e n t i f i e r  fra m e s  i f  s e r v ic e  o b s e rv in g  i s  
r e q u i r e d .  I t  p r o v id e s  a s e p a ra te  i d e n t i f i c a t i o n  c h a n n e l 
w h ic h  s u p p l ie s  s u p p le m e n ta ry  in f o r m a t io n  t o  th e  e f f e c t  
t h a t  c a l l s  a re  s e r v ic e  o b s e rv e d .

( d )  M is c e lla n e o u s  c o n t r o l  and t e s t  e q u ip m e n t w h ic h  i s  
r e q u ir e d  p e r  i d e n t i f i e r  f o r  g e n e ra l c o n t r o l ,  s t e e r in g ,  
c h e c k in g ,  and t e s t i n g  f u n c t io n s .
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4 .0 5  Number N e tw o rk  Frame

Number n e tw o rk  fra m e s  c o n ta in  th e  e q u ip m e n t t h a t  i s  r e ­
q u ir e d  f o r  th e  p r im a r y  s ys te m  o f  n e tw o rk s  and b u s e s . As d i s ­
c u s s e d , t h i s  e q u ip m e n t c o n s is t s  o f  num ber n e tw o rk s ,  h o r iz o n t a l  
and v e r t i c a l  b u s e s , and in s u la t i n g  p a n e ls  t o  w h ic h  th e s e  com­
p o n e n ts  a re  a t ta c h e d .

The c a p a c i to r s  and r e s is t o r s  f o r  te n  num ber n e tw o rk s  
(1 0  c a p a c i to r s  and 30 r e s i s t o r s )  a re  fa s te n e d  t o  a " c a r d "  as 
shown in  F ig u r e  6 , and 20 su ch  c a rd s  a re  a t ta c h e d  to  a tw o -  
s e c t io n  p a n e l,  10 c a rd s  p e r  s e c t io n  a lo n g  w i t h  h o r iz o n t a l  and 
v e r t i c a l  b u s e s . Ten o f  th e s e  p a n e ls ,  each  h a v in g  c a p a c i t y  f o r  
200 d i r e c t o r y  num be rs , a re  fu r n is h e d  p e r  num ber n e tw o rk  fra m e  
g iv in g  th e  fra m e  a t o t a l  c a p a c i t y  o f  2000 d i r e c ta r y  n u m b e rs .
The te n  c a rd s  on th e  l e f t  o f  each o f  th e  te n  p a n e ls  on a f r a m e ; 
a re  i n  one th o u s a n d  g ro u p , th e  te n  c a rd s  on th e  r i g h t  o f  th e  •< 
te n  p a n e ls  a re  in  a n o th e r  th o u s a n d  g ro u p . F iv e  o f  th e s e  fra m e d  
p r o v id e  th e  r e q u i r e d  d i r e c t o r y  num ber c a p a c i t y ,  in  te n  separa te '-, 
g ro u p s  o f  a th o u s a n d  c o n s e c u t iv e  num bers each  f o r  a c o m p le te  
o f f i c e .  P a r t  o f  a p a n e l i s  shown in  F ig u re  J .  A c o m p le te  
num ber n e tw o rk  fra m e  i s  shown in  F ig u re  8 .

4 .0 6  X-N um ber N e tw o rk  Frame (N o . 1 C ro s s b a r  -  O n ly )

E x t r a  num bers a re  used  in  some N o. 1 c ro s s o a r  o f f i c e s  in  
o r d e r  to  in c re a s e  th e  d i r e c t o r y  num ber c a p a c i t y  o f  th e  o r i g ­
i n a t in g  o f f i c e  beyond  th e  l i m i t s  o f  th e  r e g u la r  1 0 ,0 0 0  num ber 
s e r ie s .  These num bers a re  c a l le d  " X " ,  " a u x i l i a r y , "  o r  "c o d e d "  
num bers and a re  p ro v id e d  p r im a r i l y  f o r  PBX u se .

The X -num be r n e tw o rk  fra m e  shown in  F ig u re  8 , c o n ta in s  
th e  num ber n e tw o rk  e q u ip m e n t r e q u i r e d  i n  o f f i c e s  w i t h  X—num­
b e rs .  A s in g le  X -num ber n e tw o rk  fra m e  can be e q u ip p e d , as 
s p e c i f ie d ,  w i t h  a maximum o f  8 i n s u la t i n g  p a n e ls  o f  200 n e t ­
w o rk s  e a ch . When th e  1600 num ber c a p a c i t y  o f  a s in g le  fra m e  
i s  e xce e d e d , an a d d i t i o n a l  X -num ber n e tw o rk  fra m e  i s  p ro v id e d  
to  c a re  f o r  th e  e x c e s s , t o  th e  2500 maximum X -num bers  i n  an 
o r ig i n a t i n g  o f f i c e .  A l l  th e  num ber n e tw o rk s  on a p a n e l o f  
200 num bers a re  a s s ig n e d  to  a s in g le  o f f i c e .

The method o f  a s s o c ia t in g  X -num ber n e tw o rk s  w i t h  th e  
num ber n e tw o rk s  lo c a te d  on num ber D e tw o rk  fra m e s  i s  d e s c r ib e d  
u n d e r  th e  h e a d in g  Number -N etw ork C ro s s -C o n n e c t io n s .
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4 .0 7  M is c e lla n e o u s  Number N e tw o rk s  (S te p -b y -S te p  and P a n e l,  
and No. 1 C ro s s b a r  W ith o u t  th e  X -N um ber F e a tu re

In  s te p - b y - s te p  and p a n e l o f f i c e s ,  and I n  N o. 1 c ro s s b a r  
o f f i c e s  n o t  e q u ip p e d  w i t h  X -n u m b e rs , some PBX l i n e s  may be 
a r ra n g e d  f o r  o r i g i n a t i n g  s e r v ic e  o n ly .  Such l i n e s  a re  com m only 
r e f e r r e d  to  as "o n e -w a y "  l i n e s  and a re  n o t  u s u a l l y  a s s ig n e d  
d i r e c t o r y  n u m b e rs . When an ANI c a l l  i s  o r ig in a t e d  fro m  a o n e ­
w ay l i n e ,  th e  i d e n t i f y i n g  e q u ip m e n t m us t be a b le  to  o b ta in  th e  
l i s t e d  d i r e c t o r y  num ber o f  th e  PBX t o  w h ic h  th e  l i n e  i s  a s s o c ­
ia t e d  f o r  b i l l i n g  p u rp o s e s . F o r  th e s e  l i n e s ,  m is c e lla n e o u s  
num ber n e tw o rk s  a re  p r o v id e d ,  w i t h  means f o r  a s s o c ia t in g  them  
w i t h  th e  num ber n e tw o rk s  lo c a te d  on th e  num ber n e tw o rk  fra m e s .

M is c e lla n e o u s  num ber n e tw o rk s  a re  fu r n is h e d  i n  q u a n t i t ie s  
o f  200 p e r  num ber n e tw o rk  p a n e l and th e  p a n e ls  a re  m ounted  on 
a m is c e l la n e o u s  r e la y  r a c k  fra m e . The m e thod  o f  a s s o c ia t in g  
m is c e l la n e o u s  num ber n e tw o rk s  w i t h  th e  num ber n e tw o rk s  lo c a te d  
on num ber n e tw o rk  fra m e s  i s  d e s c r ib e d  u n d e r  th e  h e a d in g  
Number N e tw o rk  C ro s s -C o n n e c t io n s .

5 .0 0  NUMBER NETWORK CROSS-CONNECTIONS

Means f o r  m a k in g  n e tw o r k - to - b u s  f i e l d  c o n n e c t io n s  a re  
p ro v id e d  on th e  num ber n e tw o rk ,  X -num ber n e tw o rk  and m is c e l ­
la n e o u s  num ber n e tw o rk  p a n e ls .  A t each  n e tw o rk  lo c a t io n  on 
th e  f r o n t  o f  th e s e  p a n e ls  a p p e a r seven  te r m in a ls  w h ic h  p r o t r u d e  
th ro u g h  h o le s  i n  th e s e  p a n e ls .  These te r m in a ls  a re  e x te n s io n s  
o f  th e  num ber n e tw o rk  and th e  bus c o n d u c to rs  as shown on F ig ­
u re  9 .  Two te r m in a ls  i n  th e  g ro u p  a re  f o r  th e  num ber n e tw o rk ,  
tw o  a re  f o r  th e  v e r t i c a l  and h o r iz o n t a l  r i n g  buses o f  th e  r i n g  
f i e l d ,  tw o  a re  f o r  th e  v e r t i c a l  and h o r iz o n t a l  t i p  buses  o f  th e  
t i p  f i e l d ,  and th e  re m a in in g  one i s  f o r  th e  v e r t i c a l  m u l t i p a r t y  
bus o f  th e  m u l t i p a r t y  f i e l d .  S o ld e r le s s  w rapped  w ir e  s t r a p s  
f ro m  n e tw o rk  te r m in a ls  t o  bus te r m in a ls  s e rv e  t o  c o n n e c t num ber 
n e tw o rk s  to  bus f i e l d s .

Each num ber n e tw o rk  lo c a te d  on th e  num ber n e tw o rk  fra m e s  
r e p re s e n ts  one f o u r  d i g i t  num ber i n  th e  d i r e c t o r y  num ber 
s e r ie s  0000 t o  9 9 9 9 . I d e n t i f i e r  re s p o n s e  to  a d i r e c t o r y  num ber 
can be re c o rd e d  o n ly  a f t e r  th e  a s s o c ia te d  num ber n e tw o rk  i s  
c o n n e c te d  t o  one o f  th e  bus f i e l d s .  T h is  re s p o n s e  c o n s is t s  
o f  th e  f o u r  d i g i t  num ber when th e  n e tw o rk  i s  c o n n e c te d  to  
e i t h e r  th e  r i n g  f i e l d  o r  t i p  f i e l d  o r  a m u l t i p a r t y  i n d i c a t i o n  
when th e  n e tw o rk  i s  c o n n e c te d  t o  th e  m u l t i p a r t y  f i e l d .
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W ith  one e x c e p t io n  ( s te p - b y - s te p ,  see 3 .0 1 ) ,  n e tw o rk s  s e r v in g  
i n d i v i d u a l ,  PBX, and r i n g - p a r t y  c u s to m e rs  a re  c o n n e c te d  t o  th e  
r i n g  f i e l d ,  n e tw o rk s  s e r v in g  t i p - p a r t y  c u s to m e rs  a re  c o n n e c te d  
t o  th e  t i p  f i e l d ,  and n e tw o rk s  s e r v in g  f o u r - p a r t y  and m u l t i ­
p a r t y  c u s to m e rs  a re  c o n n e c te d  t o  th e  m u l t ip a r t y  f i e l d .
E xam p les  o f  th e s e  c o n n e c t io n s  a re  shown in  F ig u re  9 .

F o r P B X 's , i t  i s  n o t  p r a c t i c a b le  to  c o n n e c t each  num ber 
n e tw o rk  s e r v in g  th e  PBX l i n e s  t o  th e  r i n g  f i e l d  a t  th e  lo c a t io n  
w here  m ounted  because  t h i s  w o u ld  r e s u l t  i n  th e  c a l l s  fro m  th e  
PBX b e in g  b i l l e d  t o  s e v e r a l  d i f f e r e n t  d i r e c t o r y  num bers when 
c a l l s  fro m  a l l  l i n e s  o f  a PBX a re  o r d i n a r i l y  b i l l e d  t o  th e  
l i s t e d  PBX d i r e c t o r y  num ber. T h e r e fo r e ,  o n ly  th e  n e tw o rk  
r e p r e s e n t in g  th e  l i s t e d  PBX num ber i s  c o n n e c te d  to  th e  r i n g  
f i e l d .  The n e tw o rk s  r e p r e s e n t in g  th e  o th e r  l i n e s  i n  th e  PBX 
a re  n o t  c o n n e c te d  t o  th e  r i n g  f i e l d  a t  th e  lo c a t io n s  w he re  th e y  
a re  m ounted b u t  a re  m u l t ip le d  t o  th e  t e r m in a ls  o f  th e  d i r e c t o r y  
num ber n e tw o rk  as shown in  F ig u re  9 . E f f e c t i v e l y ,  t h e r e f o r e ,  
th e y  a c t  as i f  th e y  w ere  a l l  c o n n e c te d  to  th e  r i n g  f i e l d  a t  th e  
same lo c a t io n  as th e  d i r e c t o r y  num ber n e tw o rk .  I n  t h i s  w ay, 
a l l  ANI c a l l s  o r i g i n a t i n g  fro m  th e  PBX a re  r e f e r r e d  to  th e  
l i s t e d  PBX d i r e c t o r y  num ber f o r  b i l l i n g  p u rp o s e s .

The d i r e c t o r y  num bers a s s o c ia te d  w i t h  th e  n e tw o rk s  
s e r v in g  th e  l i n e s  o f  a PBX may n o t  be i n  c o n s e c u t iv e  o r d e r  h u t  
r a t h e r  may be a g ro u p  o f  n o n c o n s e c u t iv e  num bers r e p r e s e n t in g  
n e tw o rk s  t h a t  a re  lo c a te d  on one o r  more num ber n e tw o rk  fra m e s .
In  th e s e  c a s e s , m u l t i p l i n g  o f  th e  n e tw o rk s  f o r  th e  l i n e s  o f  th e  
PBX to  th e  n e tw o rk  f o r  th e  l i s t e d  PBX d i r e c t o r y  num ber in v o lv e s  
m u l t i p l i n g  b e tw een  fra m e s . T e rm in a l b lo c k s  on a l l  num ber 
n e tw o rk  fra m e s  and in te r f r a m e  t i e  c a b le s  w h ic h  f u r n i s h  c o n n e c ­
t io n s  be tw een  fra m e s  a re  p ro v id e d  t o  f a c i l i t a t e  th e s e  c o n n e c t io n s .

X -num be r n e tw o rk s  and m is c e l la n e o u s  num ber n e tw o rk s  do 
n o t  r e p re s e n t  a n y  o f  th e  num bers i n  th e  d i r e c t o r y  num ber s e r ie s  
and as a r e s u l t ,  c a n n o t be used  f o r  b i l l i n g  p u rp o s e s . S in c e  
th e s e  n e tw o rk s  a re  a s s ig n e d  t o  PBX l i n e s ,  th e y  a re  m u l t ip le d  to  
th e  num ber n e tw o rk  r e p r e s e n t in g  th e  l i s t e d  PBX num ber i n  th e  same 
m anner r e g u la r  PBX num ber n e tw o rk s  a re  m u l t ip le d  t o  a d i r e c t o r y  
num ber n e tw o rk .

The f o l lo w in g  t a b le  sum m arises  f o r  th e  th re e  sys te m s  and 
f o r  v a r io u s  c u s to m e r c la s s e s  o f  s e r v ic e ,  th e  f i e l d  t o  w h ic h  a 
n e tw o rk  i s  c o n n e c te d  and th e  num ber o f  w ir e  s t r a p s  r e q u i r e d  f o r  
th e  c o n n e c t io n .
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C la s s  o f  C ustom er 
S e rve d  By N e tw o rk

F ie ld  To 
W h ich  

N e tw o rk  I s  
C onnected

W ire
S tra p s

R e q u ire d R em arks

I n d iv id u a l R in g 2 -

A l l  R in g  P a r ty  C ustom ers 
and T ip - P a r t y  C ustom ers 
o f  T w o -P a rty  Message R ate  
L in e s  in  S te p -b y -S te p

R in g 2 —

A l l  O th e r  T ip - P a r t y  
C ustom ers

T ip 2 -

PBX R in g 2 N e tw o rk  A s s o c i­
a te d  W ith  L is t e d  
Number C onnec ted  
to  R in g  F ie ld :  
A l l  O th e r  N e t ­
w o rk s  o f  same 
PBX M u l t ip le d  
t o  th e  D i r e c t o r y  
Number N e tw o rk .

P o u r -P a r ty
and

M u l t ip a r t y

M u l t ip a r t y  1 O n ly  One T e rm i­
n a l  o f  One N e t­
w o rk  A s s o c ia te d  
W ith  a M u l t ip a r t y  
L in e  i s  C onnec ted  
to  th e  M u l t ip a r t y  
F ie ld .  The O th e r  
N e tw o rk  T e rm in a ls  
Rem ain U nconnec­
te d .

6 .0 0  MAINTENANCE F A C IL IT IE S

6 .0 1  G e n e ra l

The ANI c i r c u i t  e le m e n ts  a re  d e s ig n e d  so t h a t  th e y  a re  
s e l f - c h e c k in g  t o  a la r g e  e x t e n t .  Means a re  p ro v id e d  f o r  
c h e c k in g  and t e s t i n g  th e  v a r io u s  u n i t s  o f  ANI e q u ip m e n t and to  
p r o v id e  f o r  r e c o r d in g  t r o u b le  in f o r m a t io n .  These m a in te n a n c e  
u n i t s  a re  d is c u s s e d  in  th e  f o l lo w in g  p a ra g ra p h s .
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6 .0 2  T ro u b le  T ic k e t e r  Frame

I n  th e  e v e n t o f  an i d e n t i f i c a t i o n  f a i l u r e  o r  c e r t a in  
o th e r  i r r e g u l a r i t i e s ,  a t r o u b le  r e c o rd  i s  made. T ro u b le  r e ­
c o r d in g  i n  ANI o f f i c e s  i s  p e r fo rm e d  by a t r o u b le  t i c k e t e r  
w h ic h  p r i n t s  th e  t r o u b le  in f o r m a t io n  i n  one l i n e  on a p a p e r 
t i c k e t .  Space f o r  f o r t y  p r in t e d  c h a ra c te r s  i s  p ro v id e d  on a 
l i n e  and th e  t i c k e t e r  i s  a r ra n g e d  t o  p r i n t  a n y  one o f  tw e lv e  
c h a r a c te r s  i n  each  s p a c e . The tw e lv e  c h a r a c te r s  a v a i la b le  
f o r  use  a re  th e  d i g i t s  z e ro  t o  n in e  (0 -9 )>  th e  da sh  ( - )  and th e  
a s t e r i s k  ( * ) ,  W ith  t h i s  a r ra n g e m e n t, su ch  in f o r m a t io n  as ty p e  
o f  c a l l ,  t r u n k ,  o u tp u ls e r ,  i d e n t i f i e r .  I d e n t i f i e r  g ro u p , c a l l ­
in g  d i r e c t o r y  num ber, o u tp u ls e r  and i d e n t i f i e r  p r o g r e s s ,  and 
t im e  o f  d a y  a re  re c o rd e d  on th e  t i c k e t .

Oae t r o u b le  t i c k e t e r  fra m e  i s  p ro v id e d  p e r  ANI i n s t a l ­
l a t i o n  and s e rv e s  a l l  i d e n t i f i e r  g ro u p s  t h e r e in .  I t  has 
c a p a c i t y  f o r  th e  f o l lo w in g  f u n c t i o n a l  u n i t s :

( a )  1A message t i c k e t e r  f o r  p r i n t i n g  t r o u b le  t i c k e t s  and 
a s s o c ia te d  c o n t r o l ,  c o n n e c to r ,  and r e g i s t r a t i o n  e q u ip ­
m ent f o r  c o n n e c t in g  th e  t r o u b le  t i c k e t e r  t o  th e  v a r io u s  
o u tp u ls e r s  b e in g  s e rv e d .

(b )  p e rm a n e n t s ig n a l  i d e n t i f i c a t i o n  c i r c u i t ,  a s s o c ia te d  
5800 c y c le  o s c i l l a t o r ,  and ja c k s  f o r  p e rm a n e n t s ig n a l  
h o ld in g  t r u n k s  when r e q u i r e d  i n  p a n e l a n d /o r  N o. 1 
c ro s s b a r  o f f i c e s .  J a c k s  may be p ro v id e d  f o r  a maximum 
o f  600 p e rm a n e n t s ig n a l  h o ld in g  t r u n k s  i n  th e  ANI 
i n s t a l l a t i o n .

( c )  o u tp u ls e r  and i d e n t i f i e r  usage la m p s , ja c k s  f o r  m a k in g  
i n d i v i d u a l  o u tp u ls e r s  and i d e n t i f i e r s  b u s y , r e g is t e r s  
f o r  r e c o r d in g  i d e n t i f i c a t i o n  and o u tp u ls e r  f a i l u r e s ,  
m is c e lla n e o u s  t r o u b le  and a la rm  la m p s , and c o n t r o l  ja c k s  
and k e y s .

T h is  fra m e  s h o u ld  p r e f e r a b ly  be lo c a te d  i n  th e  t e s t  o r  
m a in te n a n c e  c e n te r  a d ja c e n t  t o  th e  ANI o u t p u l s e r - i d e n t i f i e r -  
t r u n k  t e s t  fra m e .

6 .0 3  O u t p u ls e r - I d e n t i f i e r - T r u n k  T e s t Frame

T e s t in g  e q u ip m e n t p ro v id e d  f o r  o u tp u ls e r s ,  i d e n t i f i e r s ,  
n e tw o rk s  and o u tg o in g  t r u n k s  i s  lo c a te d  on th e  o u t p u ls e r -  
i d e n t i f i e r - t r u n k  t e s t  fra m e . One su ch  fra m e  i s  r e q u i r e d  p e r
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I n s t a l l a t i o n  and i s  c a p a b le  o f  s e r v in g  a l l  th e  o u tp u ls e r s ,  
i d e n t i f i e r s ,  and t r u n k s  i n  a maximum o f  th r e e  i d e n t i f i e r  g ro u p s . 
The fra m e  c o n s is t s  o f  tw o  s e p a ra te  c i r c u i t s :  an o u tp u ls e r -  
i d e n t i f i e r  t e s t  c i r c u i t  and an a u to m a t ic  t r u n k  t e s t  c i r c u i t .
The l a t t e r  c i r c u i t ,  in  th e  case o f  p a n e l a n d /o r  c ro s s b a r ,  has 
been a r ra n g e d  f o r  a c a p a c i t y  o f  1000 o u tg o in g  t r u n k s ,  and in  th e  
case o f  s te p - b y - s te p ,  f o r  a c a p a c i t y  o f  500 o u tg o in g  t r u n k s .

The o u t p u l s e r - i d e n t i f i e r  t e s t  c i r c u i t  i s  a r ra n g e d  t o :

(a )  t e s t  o u tp u ls e r s .

(b )  t e s t  i d e n t i f i e r s .

( c )  p r o v id e  a means f o r  a d ju s t in g  a m p l i f i e r  d e te c to r s  i n  th e  
i d e n t i f i e r s .

(d )  t e s t  th e  p r im a ry -s e c o n d a ry  s y s te m  o f  n e tw o rk s  and b u s e s .

(e )  r e g i s t e r  th e  in f o r m a t io n  o u tp u ls e d  on a t e s t  c a l l  made 
b y  an ANI a u to m a t ic  t r u n k  t e s t  c i r c u i t .

In  t e s t i n g  an o u tp u ls e r ,  an i d e n t i f i e r ,  o r  a p a r t i c u l a r  
num ber n e tw o rk ,  a m a in te n a n c e  man o r ig in a t e s  a t e s t  c a l l  by 
means o f  t h i s  c i r c u i t .  Keys a re  p ro v id e d  to  p e r m i t  th e  m a in ­
te n a n c e  man t o  s e le c t  any  d e s ir e d  c o m b in a t io n  o f  o u tp u ls e r  and 
i d e n t i f i e r  f o r  th e  t e s t .  A p a r t i c u l a r  num ber n e tw o rk  i s  
s e le c te d  b y  p a tc h in g  a t  th e  num ber n e tw o rk  fra m e . The p ro g re s s  
o f  th e  t e s t  c a l l  and th e  r e s u l t s  o f  th e  i d e n t i f i c a t i o n  and 
o u tp u ls in g  a re  d is p la y e d  on lam ps p ro v id e d  as p a r t  o f  t h i s  u n i t .

The a u to m a t ic  t r u n k  t e s t  c i r c u i t  p r o v id e s  f o r  a u to m a t ic  
p r o g r e s s io n  t e s t i n g  o f  o u tg o in g  t r u n k s .  One c i r c u i t  i s  p r o ­
v id e d  f o r  p a n e l and No. 1 c ro s s b a r  t r u n k s ;  a n o th e r  c i r c u i t  i s  
r e q u i r e d  f o r  s te p - b y - s te p  t r u n k s .  I t  f u n c t io n s  w i t h  th e  o u t ­
p u ls e r  i d e n t i f i e r  t e s t  c i r c u i t  t o  s im u la te  th e  s ig n a ls  t o  th e  
o r ig i n a t i n g  and t e r m in a t in g  ends o f  th e  t r u n k  c i r c u i t  w h ic h  
w o u ld  be e n c o u n te re d  on a s e r v ic e  c a l l  b u t  f u n c t io n s  in d e p e n d ­
e n t l y  o f  th e  o r ig i n a t i n g  and t e r m in a t in g  c i r c u i t s .  T h is  
c i r c u i t  ch e cks  c e r t a in  o p e r a t io n a l  f e a tu r e s  o f  th e  t r u n k s  and 
a p p l ie s  m a rg in a l  t e s t s  t o  th e  c a l l i n g  and c a l le d  end t r u n k  
s u p e r v is o r y  r e la y s .

A ccess  t o  th e  o u tg o in g  t r u n k s  i s  o b ta in e d  by means o f  
a c ro s s b a r  s w it c h  t r u n k  t e s t  c o n n e c to r  u n i t  w h ic h  has c a p a c i t y  
f o r  500 t r u n k s .  These u n i t s  a re  lo c a te d  on a r e la y  r a c k  n e a r  
th e  t r u n k s .  When more th a n  500 t r u n k s  a re  p r o v id e d ,  a second  
t r u n k  t e s t  c o n n e c to r  u n i t  i s  fu r n is h e d .
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T h is  fram e  s h o u ld  p r e f e r a b ly  be lo c a te d  i n  th e  t e s t  o r  
m a in te n a n c e  c e n te r  a d ja c e n t  t o  th e  t r o u b le  t i c k e t e r  fra m e .

6 .0 4  L in e  V e r i f i c a t i o n  F a c i l i t i e s

When new c u s to m e rs  a re  g iv e n  s e r v ic e  o r  when l i n e  num bers 
a re  ch a ng e d , c r o s s - c o n n e c t io n  w o rk  m ust be p e r fo rm e d  on th e  
d i s t r i b u t i n g  fra m e s  and on th e  num ber n e tw o rk  fra m e s . I t  i s  
e s s e n t ia l  t h a t  t h i s  s e r v ic e  o r d e r  w o rk  be ch e cked  t o  v e r i f y  
c o r r e c t  i d e n t i f i c a t i o n  on c a l l s  fro m  th e s e  l i n e s .  L in e  v e r i ­
f i c a t i o n  f a c i l i t i e s  a re  p ro v id e d  in  ANI i n s t a l l a t i o n s  f o r  
m a k in g  th e s e  i d e n t i f i c a t i o n s .  I n  s te p - b y - s te p  and N o. 1 c r o s s ­
b a r  o f f i c e s ,  e x is t in g  t e s t  t r a i n  f a c i l i t i e s  a re  used  to  d i r e c t  
a t e s t  c a l l  t o  th e  l i n e  to  be v e r i f i e d .  I n  p a n e l o f f i c e s ,  t h i s  
c o n n e c t io n  i s  e s ta b l is h e d  b y  p a tc h in g  a t  th e  in te r m e d ia te  d i s ­
t r i b u t i n g  fra m e . The t e s t  c o n n e c t in g  f a c i l i t i e s ,  i n  any ca se , 
have  a cce ss  t o  th e  o u tp u ls e r s  th ro u g h  th e  o u tp u ls e r  c o n n e c to r .  
A f t e r  th e  l i n e  t o  be v e r i f i e d  i s  re a c h e d , th e  ANI e q u ip m e n t 
i s  a c tu a te d  and th e  o u tp u ls e r  o b ta in s  an i d e n t i f i c a t i o n  b y  th e  
n o rm a l p ro c e s s .  The i d e n t i f i e d  c a l l i n g  num ber, h o w e ve r, i s  n o t  
t r a n s m it t e d  t o  CAMA, b u t in s te a d ,  i s  d is p la y e d  on a n u m e r ic a l i n ­
d ic a t o r  lam p d is p la y  c o n v e n ie n t  t o  th e  o b s e rv e r .

I f  th e  num ber v e r i f i e d  i s  w i t h in  a PBX g ro u p , th e  
num ber i d e n t i f i e d  and d is p la y e d  w i l l  be th e  l i s t e d  PBX d i r e c -  
o r y  num be r.

I f  th e  num ber b e in g  v e r i f i e d  i s  a s s ig n e d  t o  one o f  th e  
c u s to m e rs  on a f o u r - p a r t y  o f  m u l t i p a r t y  l i n e ,  i t  w i l l  be id e n ­
t i f i e d  as such  by  th e  i d e n t i f y i n g  e q u ip m e n t. A m u l t ip a r t y  lam p 
w i l l  be l i g h t e d ,  in s te a d  o f  a d i r e c t o r y  num ber n o r m a l ly  d i s ­
p la y e d  on th e  n u m e r ic a l i n d i c a t o r  tu b e  d is p la y .  T h is  m u l t ip a r t y  
i n d i c a t i o n ' w i l l  be s u f f i c i e n t  s in c e  on t h i s  ty p e  o f  c a l l ,  th e  
o u tp u ls e r  causes th e  CAMA o f f i c e  to  c o n n e c t an o p e r a to r ,  who 
o b ta in s  th e  c a l l i n g  num ber v e r b a l l y  fro m  th e  c u s to m e r.

In  th e  e ve n t o f  t r o u b le  d u r in g  th e  I d e n t i f i c a t i o n ,  a 
t r o u b le  lam p w i l l  be l ig h t e d  to  in d ic a t e  su ch  a c o n d i t io n  to  
th e  t e s t  man.

A . S te p -b y -S te p  L in e  V e r i f i c a t i o n

The b lo c k  d ia g ra m  o f  F ig u re  10 , shows th e  e q u ip m e n t i n ­
v o lv e d  on a l i n e  v e r i f i c a t i o n  c a l l  i n  a s te p - b y - s te p  ANI i n ­
s t a l l a t i o n .  V e r i f i c a t i o n  in v o lv e s  d ia l i n g  d i r e c t o r y  num ber 
d i g i t s  o f  th e  l i n e  t o  be v e r i f i e d  by a t e s t  man a t  a d i a l  
c o n t r o l  p o s i t i o n .  T h is  causes a c o n n e c t io n  t o  be e s ta b l is h e d
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fro m  th e  l i n e  v e r i f i c a t i o n  c i r c u i t  th ro u g h  a t e s t  d i s t r i b u t o r  
and t e s t  c o n n e c to r  to  th e  l i n e  connecto r t e r m in a l . W ith  
" t e s t  t r a i n "  v e r i f i c a t i o n  a rra n g e m e n ts , t h i s  i s  a l l  t h a t  i s  
r e q u ir e d .  When th e  c o n n e c to r  te r m in a l has been re ache d  and 
fo u n d  to  be i d l e ,  th e  l i n e  v e r i f i c a t i o n  c i r c u i t  s e iz e s  th e  
i d e n t i f y i n g  equ ipm en t th ro u g h  th e  o u tp u ls e r  c o n n e c to r .  The 
i d e n t i f y in g  to n e  p la c e d  on th e  s le e v e  i s  t r a n s m it te d  th ro u g h  
th e  t e s t  t r a i n  to  th e  c o n n e c to r  te r m in a l and th e n  to  th e  ANI 
number n e tw o rk  e q u ip m e n t. The i d e n t i f i e r  i d e n t i f i e s  th e  
d i r e c t o r y  number o f  th e  p a r t i c u la r  l i n e  u n d e r t e s t  and t h i s  
number i s  s u b s e q u e n tly  d is p la y e d  on n u m e r ic a l,  i n d ic a t o r  tu b e s  
c o n v e n ie n t to  th e  t e s t  man. W ith  th e  " t e s t  t r a i n  and s e r v ic e  
t r a i n "  v e r i f i c a t i o n  a rra n g e m e n ts , d ia l i n g  o f  a d d i t io n a l  
d i g i t s  a f t e r  th e  c o n n e c to r  te r m in a l i s  reache d  th ro u g h  th e  
t e s t  t r a i n  i s  r e q u ire d  to  d i r e c t  th e  c a l l  fro m  th e  c o n n e c to r  
te r m in a l th ro u g h  th e  s e r v ic e  t r a i n  to  th e  l i n e  v e r i f i c a t i o n  
c i r c u i t .  Once t h i s  has been a c c o m p lis h e d , th e  l i n e  v e r i f i c ­
a t io n  c i r c u i t  s e iz e s  th e  id e n t i f y i n g  equ ipm en t and th e  
i d e n t i f i c a t i o n  i s  p e rfo rm e d  as d is c u s s e d  above . The i d e n t i ­
f y in g  to n e  in  t h i s  case , how ever, i s  d i r e c te d  th ro u g h  th e  
s e r v ic e  t r a i n  to  th e  number n e tw o rk  equ ipm en t and n o t th ro u g h  
th e  t e s t  t r a i n .

One l i n e  v e r i f i c a t i o n  c i r c u i t  i s  p ro v id e d  p e r  i d e n t i f i e r  
g roup  and can s e rv e  a maximum' o f  f i v e  s e p a ra te  d i a l  c o n t r o l  
p o s i t io n s  and a s s o c ia te d  n u m e r ic a l tu b e  d is p la y  p a n e ls .  The 
b a s ic  l i n e  v e r i f i c a t i o n  c i r c u i t  i s  a rra n g e d  f o r  " t e s t  t r a in '*  
v e r i f i c a t i o n .  A d d i t io n a l  equ ipm en t i s  r e q u ir e d  to  a rra n g e  
th e  b a s ic  c i r c u i t  f o r  " t e s t  t r a i n  and s e r v ic e  t r a i n "  v e r i f i c ­
a t io n .  T h is  l a t t e r  equ ipm en t i s  r e q u ire d  f o r  p e r fo rm in g  l i n e  
v e r i f i c a t i o n  t e s t s  on tw o - p a r ty  message r a te  l i n e s .

B. P ane l L in e  V e r i f i c a t i o n

The b lo c k  d ia g ra m  o f  F ig u re  11, shows th e  equ ipm en t 
in v o lv e d  on a l i n e  v e r i f i c a t i o n  c a l l  in  a p a n e l ANI i n s t a l ­
l a t i o n .  T h is  a rra n g e m e n t r e q u ir e s  t h a t  a p a tc h  c o rd  co n ­
n e c t io n  be made to  th e  cus tom ers  l i n e  a t  th e  in te rm e d ia te  
d i s t r i b u t i n g  fra m e . A new l i n e  v e r i f i c a t i o n  t r u n k  c i r c u i t  
I s  p ro v id e d ,  one p e r  message r e g is t e r  ra c k  lo c a t io n ,  w h ic h  
co n n e c ts  to  th e  l i n e  v e r i f i c a t i o n  c o n n e c to r  and d is p la y  c i r ­
c u i t  w h ic h  s e rv e s  a l l  l i n e  v e r i f i c a t i o n  t r u n k s  in  th e  
i d e n t i f i e r  g ro u p . T h is  l a t t e r  c i r c u i t  has access  to  th e  
i d e n t i f y i n g  equ ipm en t th ro u g h  th e  o u tp u ls e r  c o n n e c to r .  When 
th e  v e r i f i c a t i o n  i s  i n i t i a t e d  b y  th e  t e s t  man a t  a message 
r e g is t e r  ra c k  lo c a t io n ,  th e  l i n e  v e r i f i c a t i o n  c o n n e c to r  and 
d is p la y  c i r c u i t  s e iz e s  th e  id e n t i f y i n g  eq u ipm en t and th e  
d i r e c t o r y  number a s s o c ia te d  w i t h  th e  l i n e  b e in g  te s te d  i s
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I d e n t i f i e d .  The o u tp u ls e r  passes t h i s  in fo r m a t io n  to  th e  
l i n e  v e r i f i c a t i o n  c o n n e c to r  and d is p la y  c i r c u i t  w h ic h  causes 
th e  number to  be d is p la y e d  on th e  n u m e r ic a l in d ic a t o r  tu b e  
d is p la y  p a n e l lo c a te d  a t  th e  o r ig in a t in g  p o in t .

An o p t io n a l  a rra n g e m e n t p ro v id e s  f o r  s u p p le m e n tin g  
th e s e  f a c i l i t i e s  w i th  Access and in d ic a t o r  tu b e s  a t  one o r  
more number n e tw o rk  fram e lo c a t io n s .

C. No. 1 C ro s s b a r L in e  V e r i f i c a t i o n

The b lo c k  d ia g ra m  o f  F ig u re  12, shows th e  equ ipm en t 
in v o lv e d  on a l i n e  v e r i f i c a t i o n  c a l l  i n  a No. 1 c ro s s b a r  ANI 
i n s t a l l a t i o n .  The ANI l i n e  v e r i f i c a t i o n  f a c i l i t y  i s  s u p e r­
im posed upon th e  e x is t in g  l i n e  v e r i f i c a t i o n  a rran gem en ts  w h ich  
p ro v id e  fe a tu r e s  f o r  c h e c k in g  message r e g is t e r  o p e ra t io n  and 
l i n e  d i s t r i b u t i n g  and b lo c k  r e la y  fram e c ro s s -c o n n e c t io n s .  F o r 
p re s e n t  t e s t s ,  i t  i s  n e c e s s a ry  to  make a p a tc h  c o rd  c o n n e c t io n  
to  th e  c u s to m e r 's  l i n e  v e r t i c a l  on th e  l i n e  l i n k  fram e b u t t h i s  
i s  n o t r e q u ire d  I f  o n ly  an ANI l i n e  v e r i f i c a t i o n  t e s t  i s  t o  be 
made. In  e i t h e r  case , w i t h  o r  w ith o u t  th e  p a tc h  c o rd  connec­
t i o n ,  th e  m a in ten ance  man, by d ia l i n g  a s p e c ia l  code and th e  
d i r e c t o r y  number d i g i t s ,  com p le te s  a c o n n e c t io n  to  the l i n e  
b e in g  v e r i f i e d  th ro u g h  th e  te r m in a t in g  e q u ip m e n t. When t h i s  
c o n n e c t io n  has been e s ta b l is h e d  and a f t e r  any o th e r  te s t3  have 
been made i f  r e q u ir e d ,  th e  ANI fe a tu r e  i s  a c t iv a te d  by th e  
m a in te n a n ce  man w h ic h  causes th e  l i n e  v e r i f i c a t i o n  c o n n e c to r  
and d is p la y  c i r c u i t  t o  s e iz e  th e  id e n t i f y i n g  e q u ip m e n t. The 
i d e n t i f i e d  number i s  s u b s e q u e n tly  passed fro m  th e  o u tp u ls e r  
t o  th e  l i n e  v e r i f i c a t i o n  c o n n e c to r  and d is p la y  c i r c u i t  and 
d is p la y e d  on th e  n u m e r ic a l I n d ic a t o r  tu b e  d is p la y  p a n e l 
lo c a te d  a t  th e  o r ig in a t in g  p o in t .

An o p t io n a l  a rra n g e m e n t p ro v id e s  f o r  s u p p le m e n tin g  
th e s e  f a c i l i t i e s  w i th  access equ ipm en t and in d ic a t o r  tu b e s .

6 .0 5  P e rm anen t S ig n a l  T e s t  C a l ls

I f  a l i n e  d e v e lo p s  a t r o u b le  w h ic h  s im u la te s  a re q u e s t 
f o r  s e r v ic e  o r  i f  cu s to m e r d ia l i n g  does n o t s t a r t  in  th e  t im e  
a llo w e d  on P ane l and No. 1 c ro s s b a r  o f f i c e s ,  th e  common co n ­
t r o l  s w itc h in g  equ ipm en t ro u te s  th e  c a l l  t o  a perm anen t s i g ­
n a l h o ld in g  t r u n k .  Such l in e s  a re  co n n e c te d  to  th e se  t ru n k s  
so t h a t  p la n t  p e rs o n n e l may ta k e  th e  p ro p e r  s te p s  t o  c le a r  
th e  t r o u b le  c o n d i t io n .  I t  u s u a l ly  becomes n e c e s s a ry  to  o b ­
t a in  th e  I d e n t i t y  o f  th e  l i n e  in v o lv e d  b e fo re  f u r t h e r  p r o ­
ce d u re s  can be a p p l ie d .  O r d in a r i l y ,  t h i s  in v o lv e s  manual 
t r a c in g  th ro u g h  th e  o f f i c e  s w itc h e s  b u t w i t h  A N I, a means i s  
a v a i la b le  f o r  a u to m a t ic a l ly  o b ta in in g  th e  I d e n t i t y  o f  th e  
c a l l i n g  l i n e .  T h is  a rra n g e m e n t i s  diagram m ed in  b lo c k  fo rm  
in  F ig u re  13 .
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When a pe rm anen t l i n e  I s  t o  be I d e n t i f i e d ,  th e  co rd  o f  
th e  ANI perm anen t s ig n a l  i d e n t i f i c a t i o n  c i r c u i t  i s  con nec ted  
to  th e  ja c k  o f  th e  perm anent s ig n a l h o ld in g  t r u n k  to  w h ich  th e  
l i n e  in  t r o u b le  i s  co n n e c te d . T h is  causes th e  perm anen t s ig n a l  
i d e n t i f i c a t i o n  c i r c u i t  t o  s e iz e  an o u tp u ls e r  a f t e r  w h ic h  th e  
d i r e c t o r y  number o f  th e  f a u l t y  l i n e  i s  i d e n t i f i e d  as on a 
r e g u la r  s e r v ic e  c a l l .  However, th e  c a l l i n g  number in fo r m a t io n  
i s  passed to  th e  t r o u b le  t i c k e t e r  a lo n g ^ w ith  a perm anen t 
s ig n a l  in d ic a t io n  in s te a d  o f  b e in g  o u tp u ls e d . The t r o u b le  
t i c k e t e r  s u b s e q u e n tly  p r in t s  a perm anent s ig n a l re c o rd  co n ­
t a in in g  th e  d i r e c t o r y  number in fo r m a t io n .  These perm anen t 
s ig n a l  re c o rd s  a re  s h o r te r  in  le n g th  th a n  t r o u b le  t i c k e t s  and 
may be r e a d i l y  s e p a ra te d  fro m  th e  t i c k e t s  i n  th e  t r o u b le  
t i c k e t e r  b in .  A s u c c e s s fu l perm anent s ig n a l  i d e n t i f i c a t i o n  i s  
accom panied by  a lamp in d ic a t io n  a t  th e  t r o u b le  t i c k e t e r  fra m e . 
S hou ld  a t r o u b le  be e n co u n te re d  a t r o u b le  t i c k e t  "m a rked ” as 
perm anent s ig n a l  w i l l  be p r in t e d ;  f o r  t h i s  t r o u b le  c o n d it io n  
th e re  i s  n o t  lam p in d ic a t io n .  A ls o , th e  lam p i s  n o t l ig h t e d  i f  
f o r  any reason  th e  t r o u b le  t i c k e t e r  i s  n o t a v a i la b le  to  p r i n t  
a pe rm anen t s ig n a l  r e c o rd .

The perm anen t s ig n a l  i d e n t i f i c a t i o n  c i r c u i t  t r a n s m its  a 
r in g  p a r ty  in d ic a t io n  to  th e  o u tp u ls e r  on e v e ry  perm anent 
s ig n a l  c a l l .  S hou ld  th e  i d e n t i f i e r  f a i l  in  th e  r in g  f i e l d ,  i t  
i s  s u b s e q u e n tly  s w itc h e d  to  th e  t i p  f i e l d  to  s e a rc h  f o r  th e  
d i r e c t o r y  number in fo r m a t io n .

I f  a m u l t ip a r t y  l i n e  i s  in  a perm anen t s ig n a l  c o n d it io n  
and th e  i d e n t i f i e r  i d e n t i f i e s  i t  as a m u l t ip a r t y  l i n e ,  a 
t i c k e t  i s  p r in te d  m inus th e  d i r e c t o r y  number in fo r m a t io n  b u t 
in d ic a t in g  a m u l t ip a r t y  l i n e .  In  cases o f  a pe rm anen t PBX 
l i n e ,  th e  i d e n t i f i e r  o b ta in s  th e  l i s t e d  PBX d i r e c t o r y  number 
and t h i s  in fo r m a t io n  i s  s u b s e q u e n tly  p r in te d  on a t i c k e t .
T h is  number may o r  may n o t be th e  number a s s o c ia te d  w i th  th e  
perm anent PBX l i n e .

T h is  f a c i l i t y  may be used to  o b ta in  th e  i d e n t i t y  o f  
perm anent c o in  l in e s  as w e l l ,  p r o v id in g  t h a t  th e  a s s o c ia te d  
number n e tw o rk s  a re  s tra p p e d  to  th e  bus f i e l d .

One pe rm anen t s ig n a l  i d e n t i f i c a t i o n  c i r c u i t  i s  r e q u ire d  
p e r  ANI i n s t a l l a t i o n  and w i l l  se rve  a l l  th e  i d e n t i f i e r  g roups 
t h e r e in .  I t  i s  lo c a te d  on th e  t r o u b le  t i c k e t e r  fram e a lo n g  
w i th  th e  perm anen t s ig n a l  ja c k s  w h ic h  a re  p ro v id e d  one p e r  
perm anent s ig n a l  h o ld in g  t r u n k .  P r o v is io n  has been made f o r  
a maximum o f  600 ja c k s  p e r  i n s t a l l a t i o n .

T h is  f a c i l i t y  i s  n o t  a v a i la b le  f o r  th e  s te p -b y - s te p  
system  because t h i s  system  i s  n o t a rra n g e d  to  con n e c t 
perm anent l in e s  to  h o ld in g  t r u n k s .

Page 27



7 .0 0  OBSERVING F A C IL IT IE S

O b s e rv in g  f a c i l i t i e s  p r o v id e  a s e p a ra te  i d e n t i f i ­
c a t io n  c h a n n e l,  d i s t i n c t  fro m  th e  one p ro v id e d  f o r  d i r e c t o r y  
num ber i d e n t i f i c a t i o n ,  so t h a t  s u p p le m e n ta ry  in f o r m a t io n  may 
be o b ta in e d  when a l i n e  o r ig i n a t i n g  a c a l l  i s  b e in g  o b s e rv e d .
T h is  in f o r m a t io n  i s  d e te c te d  b y  th e  s e r v ic e  o b s e rv in g  d e te c to r  
i n  th e  i d e n t i f i e r  d u r in g  th e  i d e n t i f i c a t i o n  p ro c e s s  and pa ssed  
t o  th e  o u tp u ls e r .  T h is  causes th e  in f o r m a t io n  d i g i t  (s e e  2 .0 6 )  
t r a n s m it t e d  t o  th e  CAMA o f f i c e  t o  be m o d if ie d ,  i . e . ,  i t  i n ­
d ic a te s  t o  th e  AMA e q u ip m e n t t h a t  a s e r v ic e  o b s e rv e d  r e c o rd  i s  
t o  be p e r fo r a t e d  on th e  AMA ta p e .

O b s e rv in g  f a c i l i t i e s  a re  d iv id e d  i n t o  tw o  g e n e ra l 
c a te g o r ie s ;  n a m e ly , t r a f f i c  o b s e rv in g  and c o m p la in t  o b s e r v in g .
F o r  t r a f f i c  o b s e rv in g  p u rp o s e s , th e  s e r v ic e  o b s e rv in g  d e te c to r  
i n  th e  i d e n t i f i e r  w i l l  be o p e ra te d  when a c a l l  i s  o r ig in a t e d  
b y  a c u s to m e r c o n n e c te d  f o r  o b s e rv in g  and when th e  a s s o c ia te d  
e q u ip m e n t has been a b le  t o  c o m p le te  a c o n n e c t io n  t o  th e  s e r v ic e  
o b s e rv in g  e q u ip m e n t. The o b s e rv e d  in f o r m a t io n  d i g i t  i s  t r a n s ­
m i t t e d  t o  CAMA on c a l l s  o r ig in a t e d  by a n y  p a r t y  on th e  o b s e rv e d  
l i n e .  F o r  c o m p la in t  o b s e rv in g  p u rp o s e s , th e  s e r v ic e  o b s e rv in g  
d e te c to r  i n  th e  i d e n t i f i e r  w i l l  be o p e ra te d  each  t im e  a c a l l  i s  
o r ig in a t e d  b y  a c u s to m e r c o n n e c te d  f o r  o b s e r v in g .  To e l im in a t e  
e x c e s s iv e  o b s e rv e d  e n t r ie s  on th e  AMA ta p e  f o r  c a l l s  fro m  tw o -  
p a r t y  l i n e s ,  f e a tu r e s  a re  a v a i la b le  w h ic h  p r o v id e  f o r  d e te c to r  
o p e r a t io n  o n ly  when th e  p a r t i c u l a r  p a r t y  b e in g  o b s e rv e d  o r ig in a t e s  
th e  c a l l .

No d i s t i n c t i o n  i s  made in  th e  in f o r m a t io n  d i g i t s  be tw een  
t r a f f i c  and c o m p la in t  o b s e r v a t io n s .

8 .0 0  TRAFFIC MEASURING F A C IL IT IE S

C o n n e c tio n s  t o  th e  f o l lo w in g  t r a f f i c  m e a s u r in g  f a c i l i t i e s  
have  been p r o v id e d :

(a )  A r e g i s t e r  p e r  o u tp u ls e r  zo c o u n t th e  t o t a l  num ber o f  
c a l l s ,  p la n t  c a l l s  as w e l l  as t r a f f i c  c a l l s  h a n d le d  by 
th e  o u tp u ls e r .

(b )  A r e g i s t e r  p e r  i d e n t i f i e r  g ro u p  t o  r e c o rd  th e  num ber o f  
c a l l s  r e q u i r i n g  th e  s e r v ic e s  o f  a CAMA o p e r a to r  i n c lu d in g  
c a l l s  n o t  o n ly  fro m  f o u r - p a r t y  and m u l t ip a r t y  c u s to m e rs  
b u t  a ls o  when th e  i d e n t i f i c a t i o n  e q u ip m e n t f a i l s  t o  make 
an i d e n t i f i c a t i o n  because  o f  t r o u b le .

( c )  A r e g i s t e r  p e r  i d e n t i f i e r  g ro u p  t o  r e c o rd  th e  num ber o f  
p la n t  t e s t  c a l l s .
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(d )  O u tp u ls e rs  and i d e n t i f i e r s  a re  a rra n g e d  to  c o n n e c t, by- 
means o f  tw o s e p a ra te  le a d s , to  th e  t r a f f i c  usage 
re c o rd e r  c i r c u i t .  One le a d  in d ic a te s  a l l  t r a f f i c ,  t e s t ,  
and m a in tenance  usage e x c e p t th e  p lu g g e d  busy c o n d i t io n ;  
th e  o th e r  le a d  in d ic a te s  th e  p lu g g e d  busy c o n d it io n  o n ly .

(e )  O u tg o in g  ANI t ru n k s  a re  a rra n g e d  to  con nec t t o  th e  
t r a f f i c  usage re c o rd e r  c i r c u i t .

( f )  P ane l ANI o u tg o in g  tru n k s  a re  a rra n g e d  to  co n n e c t to  
r e g is te r s  f o r  re c o rd in g  th e  number o f  c a l l s  o f fe r e d  to  
th e se  t r u n k s .

(g )  S te p -b y -s te p  t ru n k s  a re  a rra n g e d  to  sco re  a r e g is t e r  
w henever one o f  th e s e  t ru n k s  f a i l s  to  s e iz e  an o u tp u ls e r  
d u r in g  i t s  t im e in g  i n t e r v a l .  F o r g raded  and nongraded 
g ro u p s , an (LTB) l a s t  t r u n k  busy r e g is t e r  i s  con nec ted  
to  th e  r e g is t e r  le a d  o f  th e  l a s t  c h o ic e  t r u n k  u n i t  in  
each g ro u p . Where r o t a r y  o u t - t r u n k  s w itc h e s  a re  used , 
each ROTS subgroup  i s  a rra n g e d  to  p ro v id e  means f o r  (ATB) 
a l l  t r u n k  busy r e g is t r a t io n s .

9 .0 0  LIS T OF RELATED DRAWINGS AND FIGURES

F ig u re  Number T i t l e

1 B lo c k  d ia g ra m  o f  ANI S w itc h in g  
A rrangem ent

2 S im p l i f ie d  s c h e m a tic  o f  th e  P r im a ry -  
S econdary System o f  N e tw orks and Buses

3 B lo c k  d ia g ra m , show ing  ANI equ ipm en t 
in  a S te p -b y -S te p  O f f ic e

4 B lo c k  d ia g ra m  show ing  ANI equ ipm ent 
in  a P ane l O f f ic e

5 B lo c k  d ia g ra m  show ing  ANI equ ipm ent 
in  a No. 1 C ro ssb a r O f f ic e

6 O pposing s id e s  o f  c a rd  on w h ich  number 
n e tw o rk s  a re  m ounted in  g roup s  o f  te n

7 P a r t  o f  number n e tw o rk  p a n e l

8 (Number N e tw o rk  Frame 
(” X” Number N e tw o rk  Frame
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F ig u re  Number T i t l e

9 Number N e tw o rk  C ro ss  C o n n e c tio n s

10 B lo c k  d ia g ra m  s h o w in g  ANI l i n e  
v e r i f i c a t i o n  e q u ip m e n t in  a s te p  
b y - s te p  o f f i c e .

11 B lo c k  d ia g ra m  s h o w in g  ANI lin e  
v e r i f i c a t i o n  e q u ip m e n t i n  a 
P a n e l o f f i c e .

12 B lo c k  d ia g ra m  sho w in gA N I l i n e  
v e r i f i c a t i o n  e q u ip m e n t i n  a 
N o. 1 c ro s s b a r  o f f i c e .

13 B lo c k  d ia g ra m  sh o w in g  ANI 
p e rm a n e n t s ig n a l  i d e n t i f i c a t i o n  
e q u ip m e n t in  P a n e l a n d /o r  N o. 1 
c ro s s b a r  o f f i c e s .
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FLOCK P/AGKFM OF /U/TOMFT/C NUMBER /PENT/F/CAT/QA/ SYSTEM

F ig .  1 

Page 31



ISS 1, SECTION 951-330-100

CALLING
CUSTOMER

100 BY 100
PRIMARY BUS SYSTEM

r loo vertical Bus g ro u p s
,--------------------------------------- NUMBERED 0 0  TO 99  FOR ---------------------------------------,
I [t h o u s a n d s  a n d  u n it s  d ig it s J I

tho u san ds — - 0 0 * - u n its  09 90 99

100 
HORIZONTAL 
BUS GROUPS 
NUMBERED 
0 0  TO 99 

FOR 
HUNDREDS 
AND TENS 

DIGITS

99

TIP*
MPTY-

r in g - 0990 0999

90
0900 0909

I

0090

i
I
l
i

9990 9999

9 90 0 9909

I

I
III
I
II
I

I
I
I

I
I
I
I

I
I

9090 9099

-00= 0000

J1

0009 9000 9009

PARTY
TRANSFER

RELAYS 1
J

X 90X -

XOOX

TENS
DIGITS
0 - 9

10 BY 10 I______________________
SECONDARY BUS SYSTEM 9 HUNDREDS

DIGITS 
Q 0 - 9

3

0  THOUSANDS 
DIGITS

10 BY 10 g 0 - 9
SECONDARY BUS SYSTEM I----------------------------------

MULTIPARTY

TENS ------ 1

MULTIPARTY NETWORK

4 -

o-
F ig .  2 
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/Vf ̂ m/cv^a 
SB/VEZ S

eekm/uai.
£ T K / £ &

C  AT

N£TIN <D/#f< MA^£/-S

J~ACX 
SANE J.

NUMBS#. 
N E71M0EK EEAME

*X" 
NOAABE# A/EnNOB*: £#AM£
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/YHAA3 E F  A /E rp/O R R  CROSS COA/A1E CT/OAJ S

SCHEMAT/C REPRESENTATION OF DIRECTORY NUMBER 
LOCAr/ON AS U/ENED FROM FRONT OF /NSULAT/HG PANEL

MARH

a.

□
I

I
□

ROR/ZO/YtA I 
PUS

GROUP

\/FRT/CAL
Sc/S

GROUP

b.

r in g - party  f /e l d  c o ju n ec t / qr

a. BARE A//RE STRAPS
b .  /N  S U IA T R D  S T R A  P S  

PCR P S  X /V  £7-WOR < RlUE7~/Ai./RG.

□

TO CTHEE P£7-WOR<S
/N  SAPiE PBX -)

GROUP

□

I

□
I

□

□

T/P-PARTY FsSAO COAU*~£<lT/OU

___a-

NETWORK ASSOC/ATPD xv> TP E/STED PBX 
P/RECTORY a /U M B F  R

A /E T tA /O R p  A S  S C  C /A  T E .O  pv/r>/ Oa/F OP CPWFr
Z//UES /A/ FAM E PSX MULF! PARTY P/EPP C O a  R£ CT/ C/U

GROUP*
FSX CONNEC T/OA/S
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I PA Frf FOP
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