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CHANGES

A. Changed and Added F e a tu re s

A .  1 A fe a tu r e  i s  added w h ic h  p ro v id e s
l i n e  in s u la t io n  t e s t  (L IT )  p r i n t o u t  

on th e  L IT  t e le t y p e w r i t e r  o r  the  t r o u b le  
t i c k e t e r  (A N I-B ) b y  d i r e c t o r y  num ber w i t h  
p r i n t o u t  o f  l i n e  e q u ipm e n t num ber i f  
pe rm anen t s ig n a l  o r  A N I-B  equ ipm e n t i s  
b u sy  o r  p ro v id e s  no d i r e c t o r y  num ber.

B . Changes in  A p p a ra tu s  

B . l  Added

L -0  -  AF10 R e la y  -  F ig .  5

L - l  -  AF10 R e la y  -  F ig .  6

L -2  -  AF10 R e la y  -  F ig .  7

L-C  -  A j4 l  R e la y  -  F ig .  5

TTKO -  |AK33 R e la y  -  F ig .  5

TTK1 -  |AK33 R e la y  -  F ig .  6

TTK2 -  I-AK33 R e la y  -  F ig .  7

OB -  AF63 R e la y  -  F ig .  5

LC -  18AG R e s is to r  -  F ig .  5

LAO -  -|AK33 R e la y  -  F ig .  5

L A I -  I-AK33 R e la y  -  F ig .  6

LA2 -  iA K 33  R e la y  -  F ig .  7

D. D e s c r ip t io n  o f  Changes

D . l  F o u r r e la y s  and one r e s i s t o r  a re  
added to  t h i s  c i r c u i t  t o  p ro v id e  

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  o f  L IT  
f a i l u r e s  in  No. 1 C ro s s b a r A N I-B  O f f i c e s .

BELL TELEPHONE LABORATORIES, INCORPORATED

Two a d d i t i o n a l  r e la y s  a re  r e q u ir e d  f o r  
each  a d d i t i o n a l  L IT  c o n t r o l  c i r c u i t  
p r o v id e d .  O p t io n  S, a m in o r  w i r in g  
change in  App F ig .  5 , 6 , and 7 is  r e q u ir e d  
when th e  L IT  fra m e  s e rv e s  tw o m a rk e r 
g ro u p s .

F . Changes in  CD S e c t io n s

F . l  In  SECTION I I I ,  4 .  CONNECTING 
CIRCUITS, a d d :

(g )  L in e  I n s u la t io n  T e s t C i r c u i t  -  
S D -25947 -01

(h )  L in e  I n s u la t io n  T e s t T e le t y p e w r i t e r  
C o n n e c to r C i r c u i t  -  S D -95558-01

( i )  T ro u b le  T ic k e t e r  C i r c u i t  -  
SD-95816-O I

F .2  In  SECTION I I ,  a d d :

1 3 . DIRECTORY NUMBER ID  OF L IT  FAILURES

1 3 .0 1  A p p a ra tu s  F ig u r e  5 p ro v id e s  a 
fe a tu r e  w h ic h  fu r n is h e s  l i n e

in s u la t io n  t e s t  ( L IT )  p r i n t o u t  on th e  
( L IT )  t e l e t y p e w r i t e r  o r  th e  t r o u b le  
t i c k e t e r  (A N I-B ) b y  d i r e c t o r y  num ber w i t h  
p r i n t o u t  o f  l i n e  e q u ip m e n t num ber i f  th e  
pe rm a n en t s ig n a l  o r  A N I-B  e q u ip m e n t i s  
b u s y  o r  p ro v id e s  no d i r e c t o r y  num ber.

1 3 .0 2  A p p a ra tu s  F ig u re s  6 and 7 p r o v id e  
f o r  a second and t h i r d  L IT  s e rv e d

by  t h i s  c i r c u i t .  O p t io n  5 p ro v id e s  . f o r  
L IT  e q u ip m e n t w h ic h  s e rv e  tw o m a rk e r 
g ro u p s .

F .3  In  SECTION I I I ,  3 . FUNCTIONS, a d d :

3 .1 1  T h is  c i r c u i t  p ro v id e s  l i n e  in s u la ­
t i o n  t e s t  ( L IT )  p r i n t o u t  on th e  

L IT  t e l e t y p e w r i t e r  b y  d i r e c t o r y  num ber 
o f  L IT  f a i l u r e s .

DEPT 5245-HNS

WE DEPT 2583O-DWW-EER-BT
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CHANGES D. D e s c r ip t io n  o f  Changes

B. Changes I n  A p p a ra tu s

B .1 S uperseded Superseded By

D . l  The SD-1C 593-01 i s  added to  In fo rm a ­
t i o n  N o te  302 on s h e e t 1 t o  show th e  

u re  o f  t h i s  c i r c u i t  w i t h  AMARS i d e n t i f i e r s

P S - J a c k  239A -  
FS1 -  App F ig .  3

TNI-: -  J a c k  ;>39A -  
X , W O p tio n s  -  
FS1 -  App F ig .  1

TNE- J a c k  239A -  
V O p t io n  -  FS1 -  
App F ig .  4

PS- J a c k  239AM -  
FS1 -  App F ig .  3

IN K - J a c k  :’3‘ )AM -  
X, W O p tio n s  -  
FS1 -  App F ig .  1

TNE- J a c k  239AM -  
V O p t io n  -  FS1 -  
App F ig .  4

F . Change i n  CD S e c t io n  I I

F . l  Change 4 . CONNECTING CIR C U ITS , 4 .0 1  
(e ) to  r e a d :

(c )  I d e n t i f i e r  C i r c u i t  (N o . 1 C ro s s b a r ,  
P a n e l,  S te p -b y -S te p )  -  S D -95810-01  o r  

I d e n t i f i e r  C i r c u i t ,  A N I-B  f o r  use  w i t h  
No. 1 AMARC and T o l l  (S te p -b y -S te p  
O f f ic e s )  -  S D -1C 593-01 .

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 52A5-LCB

WE DEPT 367-WCR-EER-DM
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CHANGES

B . Changes i n  A p p a ra tu s

B . l  S uperseded S uperseded By

TOA C a p a c ito r  
K S -13368 ,L3  -  
FS1 -  App F ig .  1

TOA C a p a c ito r
K S -13367,L35  -  
FS1 -  App F ig .  1

TOB C a p a c ito r  
K S -1 3 3 6 8 ,L 3  -  
FS1 -  App F ig .  1

TOB C a p a c ito r  
K S -13367 ,L35  -  
FS1 -  App F ig .  1

T01 R e s is to r  -  
145C o r  145B -  
FS1 -  App F ig .  
1 -  1 .5  Meg

T01 R e s is to r  -  
K S -2 0 8 l0 ,L lA  -  
FS1 -  App F ig .  
1 -  1 .5  Meg

T02 R e s is to r  
K S -13490 ,L1  -  
FS1 -  App F ig .  
1 - 0 . 1  Meg

T02 R e s is to r  
K S -19150 ,L1  -  
FS1 -  App F ig .  
1 - 0 . 1  Meg

D. D e s c r ip t io n  o f  Changes

D . l  The D n o - re c o rd  d r a f t i n g  c o r r e c t io n s
a re  made i n  FS1 and i n  CAD 1 in v o lv in g  

w i r i n g  r e v e r s a ls  on te r m in a ls  2 and 4 o f  th e  
TNE ja c k s  and th e  s p e l l i n g  o f  TNE ja c k .

D .2 C i r c u i t  N o te  102 i s  changed t o  i n ­
c lu d e  "P a n e l"  i n  th e  i d e n t i f i c a t i o n  

o f  c o in  l in e s  w i t h  c o in  ch a rg e  t r o u b le s  
f e a t u r e .

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5245-LCB

HE DEPT 367-WCR-EER-DM

F . Changes i n  CD S e c t io n  I I

F . l  Change TNE J a c k s , 1 .0 4  to  re a d :

1 .0 4  To e n a b le  A N I i d e n t i f i c a t i o n  o f  N o. 1 
c ro s s b a r  o r  p a n e l c o in  l in e s  i n  

t r o u b le ,  th e  TNE ja c k  i s  used  i n  c o n ju n c t io n  
w i t h  th e  No. 1 c ro s s b a r  CC and CN ja c k s  o r  
th e  p a n e l SC and CN ja c k s  p ro v id e d  i n  th e  
m is c e lla n e o u s  c i r c u i t  on th e  s e n d e r m ake- 
b u sy  fra m e . On r e q u e s t ,  th e  PS p lu g  i s  
in s e r te d  i n  th e  TNE ja c k  and th e  c i r c u i t  
o p e r a t io n  i s  s i m i l a r  to  th e  o p e r a t io n  when 
u s in g  th e  PS- ja c k .  The i d e n t i f i c a t i o n  
s ig n a l  i s  fe d  b a c k , th ro u g h  th e  c o in  s u p e r ­
v is o r y  c i r c u i t  and th e  s w it c h in g  l in k a g e  t o  
th e  i d e n t i f i e r  c a u s in g  a t i c k e t  p r i n t o u t  as 
i n  o th e r  l i n e  i d e n t i t y  t e s t s .

F .2  Change 6 . COIN L IN E S , 6 .0 1  t o  re a d :

6 .0 1  I f  N o. 1 c ro s s b a r  o r  p a n e l c o in  l i n e  
s le e v e s  a re  c o n n e c te d  i n t o  th e  ANI 

num ber n e tw o rk ,  t h i s  c i r c u i t  can be used t o  
i d e n t i f y  c o in  l i n e s  co n n e c te d  t o  PSH t r u n k s .  
C o in  l in e s  co n n e c te d  t o  a s tu c k  c o in  s u p e r ­
v i s o r y  c i r c u i t  can a ls o  be i d e n t i f i e d  when 
th e  a p p r o p r ia te  o p t io n s  a re  p ro v id e d  i n  th e  
c o in  s u p e r v is o r y  c i r c u i t s .  E x is t in g  r e ­
s t r i c t i o n s  p r e v e n t in g  c o in  l i n e  a cce ss  to  
CAMA m ust be m a in ta in e d .

F .3  U nder 4 . CONNECTING C IR CU ITS, change 
( f )  t o  re a d :

( f )  M is c e lla n e o u s  C i r c u i t  S ender M ake- 
B usy -  SD-25076- O I ,  th e  f o l lo w in g  

c i r c u i t s :  S D -21236-01  and S D -2 1 6 6 3 -0 1 .

P r in te d  i n  U .S .A .
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SECTION I  -  GENERAL DESCRIPTION

1 . PURPOSE OF CIRCUIT

1 .0 1  T h is  c i r c u i t  i s  d e s ig n e d  t o  e l im in a te  
m anua l t r a c in g  o f  s in g le - p a r t y ,  2 -

p a r t y ,  and c o in  l in e s  when i n  a pe rm a n en t 
s ig n a l  (P S ) c o n d i t io n .  I t  a ls o  p ro v id e s  
a means o f  i d e n t i f y i n g  No. 1 c ro s s b a r  c o in  
l in e s  w i t h  c o in  c h a rg e  t r o u b le s .  The PS 
p lu g  i s  in s e r te d  i n t o  th e  p ro p e r  ja c k  t o  
cause th e  a u to m a t ic  num ber i d e n t i f i c a t i o n  
(A N I)  e q u ip m e n t t o  p r i n t  a t r o u b le  t i c k e t  
w i t h  th e  d i r e c t o r y  num ber o f  th e  l i n e  c o n ­
c e rn e d . The c o in  l i n e  m ust be c o n n e c te d  
t o  th e  num ber n e tw o rk  t o  a c c o m p lis h  t h i s  
i d e n t i f i c a t i o n  t e s t .

2 .  GENERAL DESCRIPTION OF OPERATION

2 .0 1  W henever a phone i s  o f f - h o o k  and 
d i a l i n g  has n o t  begun  f o r  a p e r io d  o f

t im e  s u f f i c i e n t  f o r  th e  s e n d e r t o  t im e  o u t ,  
o r  when a t r o u b le  s im u la te s  th e  a b o ve , t h a t  
l i n e  i s  in  a p e rm a n en t s ig n a l  c o n d i t io n .
The s e n d e r , on t im in g  o u t ,  c o n n e c ts  th e  
l i n e  t o  a pe rm a n en t s ig n a l  h o ld in g  (PSH) 
t r u n k .

2 .0 2  i f  a pe rm a n en t s ig n a l  has p e r s is te d  
th ro u g h  a l l  re m o v a l a t te m p ts  n o t  r e ­

q u i r in g  th e  i d e n t i t y  o f  th e  p a r t i c u l a r  l i n e ,  
i t  becomes n e c e s s a ry  t o  i d e n t i f y  th e  i n d i ­
v id u a l  l i n e  c o n c e rn e d  b e fo r e  a d d i t i o n a l  
a c t io n  can be ta k e n .  An o p e r a to r  a t  a 
p o s i t i o n  o r  a m a in te n a n c e  em p loyee  a t  a 
s e n d e r m ake -busy  fra m e  n o t i f i e s  th e  ANI 
o f f i c e  m a in te n a n c e  em p loyee  o f  th e  num ber 
o f  th e  PS- ja c k  a s s o c ia te d  w i t h  th e  p e r ­
m anent s ig n a l  h o ld in g  t r u n k  t o  w h ic h  th e  
l i n e  i s  c o n n e c te d . The c o rd  o f  th e  p e r -  ^  
m anent s ig n a l  i d e n t i f i c a t i o n  (P S I)  c i r c u i t  ] 
i s  c o n n e c te d  t o  th e  p ro p e r  PS- ja c k ,  c a u s -  ( 
in g  t h i s  c i r c u i t  t o  s e iz e  an o u tp u ls e r .  The 
l i n e  i s  th e n  i d e n t i f i e d  i n  th e  same m anner 
as an A N I s e r v ic e  c a l l ,  b u t  th e  o u tp u ls e r  
p a sse s  th e  i d e n t i f i c a t i o n  a lo n g  w i t h  a PS 
i n d ic a t io n  t o  th e  t r o u b le  t i c k e t e r .  A PS 
re c o rd  i s  p r in t e d  w i t h  th e  d i r e c t o r y  num ber 
and a TPD lam p i s  l ig h t e d  i n  t h i s  c i r c u i t .

2 .0 3  T h is  in fo r m a t io n  a l lo w s  t e s t s  and 
o th e r  a c t io n s  t o  be ta k e n  t o  rem ove

th e  p e rm anen t s ig n a l  fro m  th e  c u s to m e r l i n e .

P r in te d  i n  U .S .A .
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2 .0 4  S h o u ld  a N o. 1 c ro s s b a r  c o in  l i n e
d e v e lo p  a c h a rg e  t r o u b le ,  a lam p i n d i ­

c a t io n  i s  d is p la y e d  on th e  s e n d e r m ake -busy  
fra m e . T h is  lam p i s  a s s o c ia te d  w i t h  a c o in  
s u p e r v is o r y  c i r c u i t  ja c k .  The i d e n t i f i c a t i o n  
p ro c e d u re  i s  s i m i l a r  t o  th e  pe rm a n en t s i g ­
n a l  c o n d i t io n  c h e c k  e x c e p t t h a t  th e  PS p lu g  
i s  in s e r te d  i n t o  th e  TNE ja c k  d e te rm in e d  b y  
th e  c o rd  c o n n e c t io n  a t  th e  s e n d e r m ake-busy  
f r a m e .

SECTION I I  -  DETAILED DESCRIPTION 

1 . JACK APPEARANCES

PS JACKS

1 .0 1  A b u i ld in g  may have  o v e r  500 PSH 
t r u n k s ,  each  r e q u i r in g  an appea rance

a t  a PS ja c k  i n  th e  P S I c i r c u i t . P r o v is io n  
has been  made f o r  600 PS ja c k s  on th e  AN I 
t r o u b le  t i c k e t e r  fra m e . E ach  ja c k  c o n n e c ts  
t o  th e  s le e v e  le a d  o f  i t s  a s s o c ia te d  h o ld in g  
t r u n k .

1 .0 2  The PS ja c k s  a re  r e q u i r e d  t o  e n a b le  
A N I i d e n t i f i c a t i o n  o f  c u s to m e r l in e s

c o n n e c te d  t o  PSH t r u n k s .  I n  o r d e r  t o  p r o ­
v id e  a c c e s s  t o  th e  s le e v e  i n  th e  PSH t r u n k ,  
a d i r e c t  g ro u n d  i s  s u p p l ie d  fro m  th e  PS ja c k  
f o r  p a n e l o f f i c e s  and s te p - b y - s te p  o f f i c e s  
w i t h  AN I ty p e  B . I n  c ro s s b a r  o f f i c e s ,  n o — , 
g ro u n d  i s  s u p p l ie d  a t  th e  PS ja c k  u n t i l  th e  ) 
PS c o rd  i s  in s e r t e d .  W ith  th e  PS c o rd  i n -  V 
s e r t e d ,  d i r e c t  g ro u n d  i s  s u p p l ie d  b u t  u n d e r 
c o n t r o l  o f  r e la y  c o n ta c t s .  These c o n ta c ts  
p r o v id e  f o r  th e  re m o v a l o f  d i r e c t  g ro u n d  and 
th e  s u b s t i t u t i o n  o f  g ro u n d  th ro u g h  an in d u c ­
t o r  i n  th e  o s c i l l a t o r  c i r c u i t .  The in d u c to r  
has a lo w  dc r e s is ta n c e  t o  m a in ta in  th e  
c o n n e c t io n .  The in d u c to r  a ls o  has an ac 
im pedance  w h ic h  a l lo w s  th e  e f f e c t i v e  c o n n e c ­
t i o n  o f  th e  2 . 2 - v o l t  5800-H z to n e  on th e  
s le e v e .  T h is  to n e  i s  r e q u i r e d  f o r  AN I 
i d e n t i f i c a t i o n .

1 .0 3  When th e  PS c o rd  i s  rem oved , th e  PS 
ja c k  re c o n n e c ts  a d i r e c t  g ro u n d  o v e r

th e  s le e v e  le a d  t o  th e  PSH t r u n k  f o r  p a n e l 
and s te p - b y - s te p  o f f i c e s  ( o p t io n  Y ) so  n o n - 
AN I f u n c t io n s  may be p e r fo rm e d . I n  c ro s s b a r  
o f f i c e s ,  th e  g ro u n d  i s  rem oved when th e  PS 
c o rd  i s  w ith d ra w n .  The PS p lu g  i s  a p a r t  o f  
th e  PS c o rd  w h ic h  e n a b le s  th e  c o n n e c t io n s  o f  
t h i s  c i r c u i t  t o  a p a r t i c u l a r  PS ja c k .  Such 
a c o n n e c t io n  i n i t i a t e s  th e  A N I p e rm anen t 
s ig n a l  i d e n t i f i c a t i o n  f u n c t io n  as shown i n  
S C I.

TNE JACKS

1 .0 4  T o  e n a b le  A N I i d e n t i f i c a t i o n  o f  N o. 1 
c r o s s b a r  c o in  l i n e s  i n  t r o u b le ,  th e

TNE J a c k  i s  used  i n  c o n ju n c t io n  w i t h  th e  CC

and CN ja c k s  p ro v id e d  i n  th e  m is c e lla n e o u s  
c i r c u i t  on th e  se n d e r m ake-busy  fra m e . On 
r e q u e s t ,  th e  PS p lu g  i s  in s e r te d  i n  th e  TNE 
ja c k  and th e  c i r c u i t  o p e r a t io n  i s  s im i l a r  
t o  th e  o p e r a t io n  when u s in g  th e  PS- ja c k .
The i d e n t i f i c a t i o n  s ig n a l  i s  fe d  b a ck  
th ro u g h  th e  c o in  s u p e rv is o ry  c i r c u i t  and 
th e  s w it c h in g  l in k a g e  t o  th e  i d e n t i f i e r  
c a u s in g  a t i c k e t  p r i n t o u t  as i n  o th e r  l i n e  
i d e n t i t y  t e s t s .

2 .  ID EN TIFIER  GROUPS

2 .0 1  F o r  b u i ld in g s  h a v in g  a s in g le  id e n ­
t i f i e r  g ro u p  (a  maximum o f  s i x  p a n e l

a n d /o r  c ro s s b a r  No. 1 c e n t r a l  o f f i c e s ) ,  GPO 
and a s s o c ia te d  PS- ja c k s  a re  fu r n is h e d  b u t 
th e  in te r m e d ia te  o r  l a s t  GP- r e la y s  and 
a s s o c ia te d  ja c k s  a re  n o t .  A GP r e la y  i s  
a s s ig n e d  t o  each i d e n t i f i e r  g ro u p  and when 
o p e ra te d  c lo s e s  th e  ST and OSC le a d s  t o  th e  
o u tp u ls e r  c o n n e c to r  and i d e n t i f i e r  o f  t h a t  
g ro u p .

2 .0 2  The PSH t r u n k s  c a n n o t s e rv e  tw o  o r  
m ore i d e n t i f i e r  g ro u p s  i n  common.

Each PSH t r u n k  m ust s e rv e  o f f i c e s  o f  th e  same 
i d e n t i f i e r  g ro u p  as th e  one t o  w h ic h  i t  i s  
a s s ig n e d . F a i lu r e  t o  o b s e rv e  t h i s  r u le  can 
cause  pe rm a n en t s ig n a l  i d e n t i f i c a t i o n  f a i l ­
u re s  and a ls o  o th e r  c o n d i t io n s  on s e rv ic e  
c a l l s  in c lu d in g  fa ls e  c h a rg in g .  Perm anent 
s ig n a l  i d e n t i f i c a t i o n  f a i l u r e s  can be due 
t o  no  s i g n a l ;  t h a t  i s ,  th e  i d e n t i f i e r s  
o f  a p a r t i c u l a r  i d e n t i f i e r  g ro u p  have 
a cce ss  o n ly  t o  th e  num ber n e tw o rk s  f o r  
th e  c e n t r a l  o f f i c e s  a s s o c ia te d  w i t h  t h a t  
g ro u p . S e rv ic e  c a l l  f a ls e  c h a rg in g  c o u ld  
o c c u r  s h o u ld  tw o  5800-H z to n e s  be co n n e c te d  
t o  th e  same number n e tw o rk  a t  th e  same 
t im e ,  one f o r  th e  s e r v ic e  c a l l  and th e  
o th e r  (due  t o  in c o r r e c t  PSH t r u n k  a s s ig n ­
m e n t)  f o r  th e  pe rm anen t s ig n a l  i d e n t i f i ­
c a t io n .

3 . NORMAL IDENTIFICATION AND RELEASE -— 'sciTmsnz-----------------------------
3 .0 1  The s e iz u re  o f  th e  P S I c i r c u i t  i s

a c c o m p lis h e d  b y  th e  i n s e r t i o n  o f  th e  
PS p lu g  i n t o  th e  PS ja c k  a s s o c ia te d  w i t h  
th e  PSH t r u n k  th a t  has a l in e  t o  be i d e n t i ­
f i e d .  In  th e  case o f  a c o in  l i n e ,  th e  PS 
p lu g  i s  in s e r te d  i n t o  th e  TNE ja c k .  The 
PS c o rd  causes r e la y  GPA t o  o p e ra te .  R e la y  
GPA o p e ra te s  r e la y  GP- and th e  l a t t e r  o p ­
e r a te s  r e la y  ST. R e la y  ST now c lo s e s  a 
b a t t e r y  s t a r t  le a d  th ro u g h  th e  o p e ra te d  GP- 
r e la y  t o  th e  o u tp u ls e r  c o n n e c to r  t o  s e iz e  
an o u tp u ls e r .  The o u tp u ls e r  w i l l ,  i n  t u r n ,  
c o n t r o l  th e  i d e n t i f i c a t i o n  o f  th e  l i n e  
p lu g g e d  up and fo r c e  a pe rm anen t s ig n a l  
r e c o r d .
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3 .0 2  The t im in g  c i r c u i t  w i l l  f u n c t io n  in  
2 t o  3 .6  seconds i f  an o u tp u ls e r  i s

n o t co n n e c te d  w i t h in  t h a t  i n t e r v a l .  Once 
an o u tp u ls e r  i s  c o n n e c te d  i t  g ro u n d s  th e  SP 
le a d  t o  o p e ra te  r e la y  SP, w h ic h  c a n c e ls  
t im in g .  The o u tp u ls e r  th e n  a p p l ie s  b a t t e r y  
t o  th e  SP le a d  t o  o p e ra te  r e la y  OPH, w h ic h  
h o ld s  t h i s  c i r c u i t .  R e la y  SP i s  lo c k e d  to  
g ro u n d  s u p p l ie d  b y  r e la y  ST. The o u tp u ls e r  
c o n n e c ts  t o  an i d e n t i f i e r  and th e n  g ro u n d s  
le a d  R t o  o p e ra te  r e la y  ID .  R e la y  ID  co n ­
n e c ts  th e  s le e v e  le a d  fro m  th e  PSH t r u n k  to  
th e  o s c i l l a t o r  c i r c u i t ,  w h ic h  a p p l ie s  th e  
i d e n t i f i c a t i o n  s ig n a l  to n e  t o  be d e te c te d  by  
th e  i d e n t i f i e r .  When I d e n t i f i c a t i o n  i s  com­
p le te d ,  th e  o u tp u ls e r  re le a s e s  r e la y  ID  by 
o p e n in g  le a d  R . The i d e n t i t y  o f  th e  l i n e  i s  
t r a n s fe r r e d  t o  th e  t r o u b le  t i c k e t e r  b y  th e  
o u tp u ls e r  i n  o rd e r  t o  p r i n t  a pe rm anen t 
s ig n a l  o r  a c o in  l i n e  c o in  t r o u b le  r e c o r d .  
Then th e  o u tp u ls e r  g ro u n d s  th e  AB le a d  to  
o p e ra te  r e la y  TPD, w h ic h  l i g h t s  th e  TPD lamp 
t o  i n d ic a t e  a re c o rd  w i l l  be p r in t e d .  The 
o u tp u ls e r  th e n  re le a s e s ,  r e le a s in g ‘ r e la y  OPH.

3 .0 3  The re m o v a l o f  th e  PS c o rd  re le a s e s  
th e  GPA, G P-, and ST r e la y s  as shown

i n  SC2. R e la y  ST re le a s e s  r e la y s  SP and 
TPD. The re le a s e  o f  r e la y  TPD e x t in g u is h e s  
th e  TPD la m p . The c i r c u i t  i s  now i d l e .

C a u t io n :  When i d e n t i f y i n g  a s e r ie s  o f
p e rm anen t s ig n a ls  do n o t  w ith d ra w  the~PS 
c o rd  fro m  one PS- ja c k  and I n s e r t  i t  I n t o  
a n o th e r  to o  r a p id ly .  The t r o u b le  t i c k e t -
e r  r e q u ir e s  a b o u t 5 seconds t o  p r i n t  each
PS r e c o r d .  O u tp u ls e r  a tte m p ts  i 0 s e iz e
a b u sy  t r o u b le  t i c k e t e r  w i l l  n o t l i g h t
a TPD lam p o r  p r i n t  a PS re c o r d . The
a tte m p t t o  i d e n t i f y f  th e  l in e  m ust be
re p e a te d  when th e  1: r o u b le  t i c k e t e r  i s

6 . COIN LINES

6 .0 1  I f  No. 1 c ro s s b a r  c o in  l i n e  s le e v e s  
a re  c o n n e c te d  i n t o  th e  A N I num ber n e t ­

w o rk  t h i s  c i r c u i t  can be used t o  i d e n t i f y  
c o in  l in e s  c o n n e c te d  t o  PSH t r u n k s .  C o in  
l in e s  c o n n e c te d  t o  a s tu c k  c o in  s u p e r v is o r y  
c i r c u i t  can  a ls o  be i d e n t i f i e d  when th e  
a p p r o p r ia te  o p t io n s  a re  p ro v id e d  in  th e  
c o in  s u p e r v is o r y  c i r c u i t s .  E x is t in g  r e ­
s t r i c t i o n s  p r e v e n t in g  c o in  l i n e  a cce ss  t o  
CAMA m ust be m a in ta in e d .

7 . PBX LINES

7 .0 1  The PBX g ro u p s  a re  c o n n e c te d  i n t o  th e  
A N I num ber n e tw o rk  so t h a t  th e

d i r e c t o r y  num ber o f  one l i n e  i s  used f o r  
c h a r g in g ,  t h a t  i s ,  c a l l s  o r ig in a t e d  on a l l  
o f  th e s e  l in e s  a re  ch a rg e d  t o  th e  s in g le  
c h a rg in g  d i r e c t o r y  n um be r. The P S I c i r c u i t  
h a n d le s  th e  PBX l i n e  s i m i l a r  t o  any r e g u la r  
pe rm a n en t s ig n a l ,  b u t  th e  PS re c o rd  g iv e s  
th e  c h a rg in g  num ber o n ly .  The c h a rg in g  
num ber can be th e  num ber o f  th e  s t a t io n  
r e s p o n s ib le  f o r  th e  pe rm a n en t s ig n a l ,  b u t  
u f iu a l ly  i s  n o t .

8 . ID ENTIFICATIO N  FAILURE

8 .0 1  S h o u ld  th e  i d e n t i f i e r  be u n a b le  t o  
i d e n t i f y  th e  l i n e ,  a t r o u b le  t i c k e t

i s  p r in t e d  ( i f  th e  t r o u b le  t i c k e t e r  i s  
a v a i la b le )  and th e  TPD lam p does n o t  l i g h t .  
The re m o v a l o f  th e  PS c o rd  a l lo w s  th e  c i r ­
c u i t  t o  r e le a s e  as i n  SC2 (see  3 .0 1 )  e x c e p t 
f o r  th e  TPD r e la y  and TPD lam p t h a t  have 
n o t  been e n e rg iz e d .

8 .0 2  The P S I c i r c u i t  may re c e iv e  an id e n ­
t i f i c a t i o n  f a i l u r e  i n d ic a t io n  u n d e r

th e  f o l lo w in g  c o n d i t io n s .

4 .  TWO-PARTY LINES

4 .0 1  The PSI c i r c u i t  g iv e s  a r i n g  p a r t y
in d ic a t io n  t o  th e  o u tp u ls e r  on e v e ry  

c a l l .  S h o u ld  th e  i d e n t i f i e r  f a i l  t o  f i n d  
a r i n g  p a r t y ,  th e  o u tp u ls e r  th e re u p o n  i n ­
s t r u c t s  th e  i d e n t i f i e r  t o  s e a rc h  f o r  th e  t i p  
p a r t y .  F o r  r i n g  o r  t i p  p a r t y ,  upon a good 
i d e n t i f i c a t i o n ,  a pe rm anen t s ig n a l  re c o rd  
i s  p r in t e d  and th e  TPD lam p i s  l i g h t e d .

(a )  P erm anent s ig n a l  i s  rem oved b e fo r e  
th e  i d e n t i f i e r  i s  s e iz e d ,  r e le a s in g

th e  PSH t r u n k s  and o p e n in g  th e  o s c i l l a t o r  
i d e n t i f i c a t i o n  s ig n a l  p a th .  (T h is  assumes 
t h a t  th e  c o n n e c t io n  i s  n o t  b e in g  h e ld  
fro m  an o p e r a to r  p o s i t i o n  o r  s e n d e r m ake- 
b u sy  f ra m e . )

(b )  A t te m p t in g  t o  i d e n t i f y  a c o in  l i n e  n o t  
c o n n e c te d  t o  th e  num ber n e tw o rk .

5 . MULTIPARTY LINES

5 .0 1  The m u l t i p a r t y  l i n e  i s  re c o g n iz e d
b u t  n o t  i d e n t i f i e d  b y  th e  i d e n t i f i e r .

I t  n o t i f i e s  th e  o u tp u ls e r  t h a t  th e  l i n e  i s  
m u l t i p a r t y  and re le a s e s .  The o u tp u ls e r  has 
a PS re c o rd  p r in t e d  m inus  th e  o f f i c e  and 
n u m e ra ls  b u t  sh ow ing  a m u l t ip a r t y  i n d ic a t io n .  
The TPD lam p i s  l ig h t e d  and th e  c i r c u i t  
re le a s e s  n o rm a lly  when th e  PS c o rd  i s  r e ­
moved .

( c )  A t te m p t in g  t o  i d e n t i f y  a s te p - b y - s te p  
l i n e  as i n  1 2 . 0 1 .

(d )  A s s ig n in g  o f f i c e s  fro m  d i f f e r e n t  id e n ­
t i f i e r  g ro u p s  t o  th e  same PSH t r u n k .

(See 2 . 0 1 . )

( e )  C o n n e c t io n  and q u ic k  re m o v a l o f  th e  
PS c o rd  in  and o u t  o f  th e  PS ja c k

su ch  t h a t  r e la y  GP- ( o p t io n  Z , o r  App 
F ig .  4 )  i s  lo c k e d  o p e ra te d .  W ith  r e la y
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GP- o p e ra te d  s e iz u re  o f  th e  o u tp u ls e r  
c o n n e c to r  w i l l  o c c u r  and i f  an o u tp u ls e r  
i s  c o n n e c te d  th e r e  w i l l  be an i d e n t i f i ­
c a t io n  f a i l u r e  i f  th e  PS c o rd  i s  rem oved 
when th e  o s c i l l a t o r  i d e n t i f i c a t i o n  i s  
c o n n e c te d . I n  o r d e r  f o r  t h i s  c o n d i t io n  
t o  happen  th e r e  m ust be a s l i g h t  d e la y  
i n  c o n n e c t in g  t o  an o u tp u ls e r ;  t h a t  i s ,  
an a v a i la b le  o u tp u ls e r  can c o n n e c t an 
a v a i la b le  i d e n t i f i e r  q u ic k ly  enough t o  
f i n i s h  i d e n t i f i c a t i o n  b e fo r e  th e  PS c o rd  
can  be rem oved .

( f )  A v a r i a t i o n  o f  ( e )  above (a ssu m in g  a 
d e la y  i n  c o n n e c t in g  t o  an o u tp u ls e r )  

i s  th e  im m e d ia te  c o n n e c t io n  o f  th e  PS 
c o rd  i n t o  a second PS- ja c k .  I f  t h i s  
second  PS- ja c k  i s  a s s o c ia te d  w i t h  a 
d i f f e r e n t  i d e n t i f i e r  g ro u p ,  th e n  id e n ­
t i f i c a t i o n  f a i l u r e  w i l l  o c c u r .  I f ,  on 
th e  o th e r  h a n d , th e  second  PS- ja c k  i s  
a s s o c ia te d  w i t h  th e  same i d e n t i f i e r  
g ro u p , a good PS re c o rd  c o u ld  r e s u l t .

9 . NO PERMANENT SIGNAL RECORD

9 .0 1  F a i lu r e  t o  ta k e  a PS re c o rd  may be 
due t o  th e  c o n d i t io n s  d e s c r ib e d  in

8 .0 2 .  H ow ever, a good i d e n t i f i c a t i o n  may 
r e s u l t  i n  no  PS re c o rd  i f  th e  t r o u b le  
t i c k e t e r  i s  b u sy  o r  th e  o u tp u ls e r  i s  in  
t r o u b le .

9 .0 2  S h o u ld  th e  t r o u b le  t i c k e t e r  be b u s y , 
th e  m a in te n a n c e  em p loyee  w i l l  have t o

r e p e a t  th e  a tte m p t t o  i d e n t i f y  th e  PS when 
i t  i s  i d l e .  I f  th e  o u tp u ls e r  i s  i n  t r o u b le ,  
a t r o u b le  t i c k e t  may o r  may n o t  be p r in t e d .
I f  a t r o u b le  t i c k e t  i s  p r i n t e d ,  i t  s h o u ld  
show a PS m a rk .

1 0 . TIME-OUT AND RELEASE -  SC3 AMD SC4

1 0 .0 1  F a i lu r e  o f  th e  P S I c i r c u i t  t o  c o n n e c t 
t o  an o u tp u ls e r  w i t h in  2 t o  3 .6  seconds

r e s u l t s  i n  th e  o p e r a t io n  o f  th e  TO tu b e  
w h ic h  o p e ra te s  r e la y  TO. R e la y  TO o p e ra te s  
r e la y  SP w h ic h  opens th e  SP le a d  t o  th e  
o u tp u ls e r  l i n k  and l i g h t s  th e  TO lam p to  
in d ic a t e  t h a t  a t im e - o u t  has o c c u r r e d .

1 0 .0 2  A f t e r  a t im e - o u t  th e  PS c o rd  i s  r e ­
m oved, r e le a s in g  th e  c i r c u i t  as i n  a

n o rm a l r e le a s e ,  e x c e p t f o r  th e  TPD r e la y  and 
TPD la m p . I n  t h e i r  p la c e ,  r e la y  ST re le a s e s  
r e la y  TO w h ic h  e x t in g u is h e s  th e  TO la m p .

1 0 .0 3  When a t im e - o u t  o c c u rs ,  th e  m a in te n a n c e  
em p loyee  m ust rem ove th e  PS c o rd  and

r e i n s e r t  i t  i n  th e  same PS ja c k  t o  make 
a n o th e r  a t te m p t t o  i d e n t i f y  th e  l i n e .

1 1 . PERMANENT SIGNAL RECORD INTERPRETATION

1 1 .0 1  The PS o r  c o in  t r o u b le  re c o rd  i s  
p r in t e d  b y  th e  t r o u b le  t i c k e t e r  on a

35 - p o s i t i o n  t i c k e t  in s te a d  o f  th e  4 0 - p o s i ­
t i o n  used  f o r  t r o u b le  t i c k e t s .  T h u s , PS o r  
c o in  re c o rd  t i c k e t s  a re  s h o r t e r  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  
a s ta c k  o f  t i c k e t s .

1 1 .0 2  The fo l lo w in g  p o s i t io n s  in d ic a t e  th e  
m os t im p o r ta n t  in fo r m a t io n .  F o r  com­

p le t e  a n a ly s is ,  c o n s u lt  th e  t r o u b le  t i c k e t e r ,  
C D -9 5 8 1 6 -0 1 .

( a )  P o s i t io n  3 w i t h  a 9 in d ic a t e s  a PS o r  
c o in  t r o u b le  re c o r d .

(b )  P o s i t io n  11 g iv e s  th e  o f f i c e  num ber.

( c )  P o s it io n s  1 2 , 13 ,  1 4 , and 15 g iv e  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

o f  th e  d i r e c t o r y  num ber.

( d )  P o s i t io n  16 g iv e s  a m u l t i -  o r  n o n m u l- 
t i p a r t y  i n d ic a t io n .

( e )  P o s it io n s  30 , 31 ,  32 , and 33 g iv e  th e  
t im e  o f  d a y .

1 1 .0 3  The o f f i c e  number i s  an a r b i t r a r i l y  
a s s ig n e d  n u m e ra l s ta n d in g  f o r  a p a r ­

t i c u l a r  o f f i c e  code w here  p h y s ic a l  and 
t h e o r e t i c a l  o f f i c e s  a re  n o t  u se d .

1 1 .0 4  When p h y s ic a l - t h e o r e t i c a l  o f f i c e s  a re  
u s e d , th e  a c tu a l  o f f i c e  code m ust be

o b ta in e d  fro m  a t r a n s la t io n  o f  th e  o f f i c e  
num ber and th e  n u m e r ic a l th o u s a n d s  d i g i t ,  o r  
fro m  a t r a n s la t i o n  o f  th e  o f f i c e  num ber, 
n u m e r ic a l th o u s a n d s , and th e  n u m e r ic a l h u n ­
d re d s  d i g i t .

1 1 .0 5  I f  a PS o r  c o in  t r o u b le  re c o rd  shows 
dashes ( - )  o r  a s te r is k s  ( * )  i n  any

p o s i t i o n  w here  a num ber i s  o r d i n a r i l y  
p r i n t e d ,  o r  i f  i t  i s  a b n o rm a l i n  any w ay, 
t h i s  in d ic a t e s  a t r o u b le  i n  th e  t r o u b le  
t i c k e t e r  c i r c u i t .  Such a c o n d i t io n  w i l l  
have a l ig h t e d  TPD lamp because  th e  o u t ­
p u ls e r  has been s a t i s f i e d .

1 2 . CIRCUIT LIMITATIONS

1 2 .0 1  The PSI c i r c u i t  w i l l  n o t  p r o p e r ly  
i d e n t i f y :

( a )  PBX l i n e s .

( b )  M u l t i p a r t y  l i n e s .
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( c )  C o in  l in e s  n o t co n n e c te d  t o  th e  num ber 
n e tw o rk  and p r im a ry  bus c i r c u i t .

(d )  Perm anent s ig n a ls  on t r u n k s  in c o m in g
fro m  a s te p - b y - s te p  o f f i c e  w h ic h  c o n ­

n e c t t o  a s te p - b y - s te p  d i s t r i c t  ju n c t o r  
i n  a No. 1 c ro s s b a r  o f f i c e  used  as a 
tandem  o f f i c e .  I d e n t i f i c a t i o n  c a n n o t 
o c c u r  f o r  tw o  re a s o n s : th e s e  t r u n k s  w i l l
n o t  be co n n e c te d  i n t o  th e  A N I s y s te m , and 
th e r e  w i l l  be a d i r e c t  g ro u n d  on th e  
s le e v e  a t  th e  t im e  i d e n t i f i c a t i o n  i s  
a t te m p te d .

SECTION I I I  -  REFERENCE DATA

1 . WORKING LIM ITS

1 .0 1  N one.

2 .  FUNCTIONAL DESIGNATIONS

2 .0 1 R e la y s

D e s ig M ean ing M a in  F u n c t io n

GPA Group
A u x i l i a r y

P ro v id e s  f o r  PS c o rd  
c o n t r o l .

GPO I d e n t i f i e r  
G roup Z e ro

In  b u i ld in g s  w i t h  more 
th a n  one i d e n t i f i e r  
g ro u p , t o  p r o v id e  f o r  
i d e n t i f i c a t i o n  in  
g ro u p  0 .

GP- I d e n t i f i e r
Group

In  b u i ld in g s  w i t h  more 
th a n  one i d e n t i f i e r  
g ro u p , t o  p r o v id e  f o r  
i d e n t i f i c a t i o n s  in  
g ro u p s  o th e r  th a n  0 .

ID I d e n t i f i c a ­
t i o n

C onnects  i d e n t i f y i n g  
s ig n a l  t o  s le e v e  le a d .

OPH O u tp u ls e r
H o ld

P ro v id e s  f o r  o u tp u ls e r  
c o n t r o l  d u r in g  i t s  c o n ­
n e c t io n  t o  t h i s  c i r ­
c u i t .

SP S p l i t P ro v id e s  f o r  o p e r a t io n  
w i t h  o u tp u ls e r  c o n ­
n e c to r  and o u tp u ls e r .

ST S t a r t S t a r t s  s e iz u re  o f  
o u tp u ls e r .

TO T im e -O u t O p e ra te s  TO lam p to  
in d ic a t e  t im e - o u t .

TPD T ic k e t
P r in te d

O p e ra te s  TPD lam p t o  
in d ic a t e  PS re c o rd  
w i l l  be p r in t e d .

3 . FUNCTIONS

3 .0 1  P ro v id e s  a ja c k  f o r  each  i n d i v i d u a l  
p e rm a n en t s ig n a l  h o ld in g  t r u n k  t o

e n a b le  a cce ss  b y  t h i s  c i r c u i t .

3 .0 2  P ro v id e s  a ja c k  t o  e n a b le  i d e n t i f i ­
c a t io n  o f  c o in  l in e s  w i t h  c o in

t r o u b le .

3 .0 3  P ro v id e s  a p lu g  s e a t in g  r e la y  t o  
a s s u re  p ro p e r  p lu g  c o n n e c t io n  b e fo r e

s e iz u re  o f  t h i s  c i r c u i t .

3 .0 4  P ro v id e s  f o r  o p e r a t io n  w i t h  m ore th a n  
one i d e n t i f i e r  g ro u p .

3 .0 5  P ro v id e s  a t im in g  l i m i t a t i o n  f o r  
c o n n e c t in g  an o u tp u ls e r  t o  t h i s  c i r ­

c u i t  .

3 .0 6  When u n d e r c o n t r o l  o f  an o u tp u ls e r  
t h i s  c i r c u i t :

( a )  D e -e n e rg iz e s  th e  t im in g  c i r c u i t .

( b )  Opens th e  ST le a d  t o  o u tp u ls e r  
c o n n e c to r .

( c )  C o n n e c ts  an i d e n t i f y i n g  s ig n a l  t o  
s le e v e  le a d .

(d )  L ig h ts  th e  TPD lam p .

3 .0 7  P ro v id e s  f o r  r e s t o r in g  th e  c i r c u i t  
t o  n o rm a l when th e  PS c o rd  i s  w i t h ­

draw n .

3 .0 8  P ro v id e s  f o r  l i g h t i n g  th e  TO lam p 
when t im e - o u t  o c c u rs .

3 .0 9  P ro v id e s  f o r  re le a s e  a f t e r  t im e - o u t  
when th e  PS c o rd  i s  w ith d ra w n  t o

r e s to r e  th e  c i r c u i t  t o  n o rm a l.

3 .1 0  T h is  c i r c u i t  i s  c o n t r o l l e d  as f o l ­
lo w s : a f t e r  s e iz u re  and u n t i l  o u t ­

p u ls e r  c o n n e c t io n ,  th e  t im in g  f e a t u r e  i s  i n  
c o n t r o l ;  d u r in g  i t s  c o n n e c t io n ,  th e  o u t ­
p u ls e r  i s  i n  c o n t r o l ;  a f t e r  o u tp u ls e r  r e -  
le a s e ^  th e  PS c o rd  has c o n t r o l .

4 .  CONNECTING CIRCUITS

4 .0 1  When t h i s  c i r c u i t  i s  l i s t e d  on a k e y -  
s h e e t,  th e  c o n n e c t in g  in fo r m a t io n  

shown th e re o n  i s  t o  be f o l lo w e d .

(a )  O u tp u ls e r  C o n n e c to r  C i r c u i t  -  
SD -9589O -O I.

(b )  O s c i l l a t o r  C i r c u i t  -  SD-95827 - O I .
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( c )  I d e n t i f i e r  C i r c u i t  -  S D -9 5 8 10 -0 1 .

(d )  N o . 1 C ro s s b a r and P a n e l Perm anent 
S ig n a l  H o ld in g  T ru n k s , su ch  a s ,

SD-9 5 5 5 4 -0 1  and SD-5 5 8 7 0 -0 1 .

(e )  S te p -b y -S te p  N o. 1 , 350A, 355A P e r­
m anen t S ig n a l  H o ld in g  T ru n k  C i r c u i t  -

S D -3 2 3 7 0 -0 1 .

( f )  M is c e lla n e o u s  C i r c u i t  S e n d e r M ake- 
B u sy  -  SD-2 5 0 7 6 -0 1 .

5 . MANUFACTURING TESTING REQUIREMENTS

5 .0 1  T h is  c i r c u i t  s h a l l  p e r fo rm  a l l  s e r v ic e  
f u n c t io n s  s p e c i f ie d  i n  t h i s  C i r c u i t

D e s c r ip t io n  and s h a l l  m eet a l l  th e  s ta n d a rd s  
o f  th e  C i r c u i t  R e q u ire m e n ts  T a b le .  I t  a ls o  
s h a l l  be a b le  t o  f u n c t io n  u n d e r th e  t e s t  
c o n d i t io n s  l i s t e d  b e lo w .

5 .0 2  A l l  t e s t s  s h a l l  be made w i t h  th e  t e s t  
v o l ta g e  be tw een  -4 5  t o  -50  v o l t s .

6 . TAKING EQUIPMENT OUT OF SERVICE

6 .0 1  As lo n g  as th e  PS c o rd  i s  n o t  in s e r te d  
i n  a PS- ja c k  o r  TNE ja c k  th e  c i r c u i t  

re m a in s  o u t  o f  s e r v ic e .

BELL TELEPHONE LABORATORIES, INCORPORATED

SECTION IV  -  REASONS FOR REISSUE 

A . Changed and Added F u n c t io n s

A .  1 A ja c k  i s  added, p e r  GP- r e la y ,  f o r
use when a N o. 1 c ro s s b a r  c o in  l i n e  

w i t h  c o in  c h a rg e  t r o u b le  needs t o  be id e n ­
t i f i e d .  By use o f  a s e r ie s  o f  p a tc h in g  
c o rd s ,  to n e  i s  t r a n s m i t te d  b a c k  th ro u g h  
th e  s w it c h in g  l in k a g e ,  i d e n t i f i e d ,  and a 
c o in  c h a rg e  t r o u b le  re c o rd  i s  p r in te d  
s i m i l a r  t o  a PS re c o r d .

B . Changes i n  A p p a ra tu s  (C om ponents)

B . l  Added

TNE -  239A J a c k  -  F ig .  1 , X O p t io n

TNE -  239A J a c k  -  F ig .  1 , W O p tio n

TNE -  239A J a c k  -  F ig .  4 ,  V O p t io n

D. D e s c r ip t io n  o f  Changes

D . l  The TNE ja c k  i s  added t o  p ro v id e  a 
means o f  t r a n s m i t t in g  a to n e  s ig n a l  

t o  a N o. 1 c ro s s b a r  c o in  l i n e  i n  o rd e r  to  
i d e n t i f y  th e  p a r t i c u l a r  l i n e .
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