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1 . GENERAL 

A . Scope

1 .0 1  T h is  p r a c t i c e  p r o v id e s  e n g in e e r in g  i n ­
f o r m a t io n  on No, 4A t o l l  c r o s s b a r  s y s te m  

e q u ip m e n t.

B . R e fe re n ce M a t e r ia l

1 .0 2  A g e n e r a l d e s c r ip t i o n  o f  N o . 4A o p e ra ­
t i o n  i s  g iv e n  i n  S e c t io n  9 6 4 -1 1 0 -1 0 0 . 

W e s te rn  E l e c t r i c  Company Q u e s t io n n a ir e  Form  
E -8 0 2 2  c o v e rs  o r d e r in g  in f o r m a t io n  f o r  th e  
N os. 4 ,  A4A , and 4A s y s te m s . K ey s h e e t 
S D -6 8 4 0 0 -0 1  l i s t s  th e  c i r c u i t s  f o r  th e  N o. 4A 
s y s te m .

C. C a p a c ity

1 .0 3  I n  o r d e r  t o  m eet a  v a r i e t y  o f  o f f i c e  
s iz e s  and c o n d i t i o n s ,  th e  N o. 4A t o l l

s w i t c h in g  s y s te m  p o s s e s s e s  c o n s id e r a b le  f l e x i ­
b i l i t y  b o th  w i t h  r e g a r d  t o  q u a n t i t i e s  and a r ­
ra n g e m e n ts  o f  e q u ip m e n t.

1 .0 4  T h e re  a re  tw o  g e n e r a l a r ra n g e m e n ts  o f  
e q u ip m e n t,  n a m e ly :

(a )  A s in g le  co m b in e d  t r a i n  f o r  th e  s m a l le r  
o f f i c e s  w h ic h  w i l l  have  no m ore th a n  40 

in c o m in g  and 40 o u tg o in g  fra m e s  o f  a p p r o x i ­
m a te ly  3200 i n t e r t o l l  t r u n k  c a p a c i t y  i n  th e  
u l t im a t e .

(b )  A 2 -c o m b in e d  t r a i n  a rra n g e m e n t ( s e p a r a te  
t r a i n  com b ined  o p e r a t io n )  f o r  la r g e  o f ­

f i c e s .  A l l  in c o m in g  t r u n k s  w i l l  m u l t i p le  t o  
b o th  t r a i n s .  A g ro u p  o f  o u tg o in g  t r u n k s  
whose r o u t in g s  a re  g iv e n  on one c a rd  w i l l  
t e r m in a te  on e i t h e r  t r a i n ,  b u t  n o t  on b o th .  
No o u tg o in g  t r u n k  w i l l  m u l t i p le  t o  b o th  
t r a i n s .  Each t r a i n  w i l l  have  an u l t im a t e  
t h e o r e t i c a l  c a p a c i t y  o f  40 in c o m in g  and  40 
o u tg o in g  f ra m e s . The i n t e r t o l l  t r u n k  c a ­
p a c i t y  o f  th e  o f f i c e  w i l l  be a b o u t 6400 b y  
u s in g  400 t e r m in a t io n s  p e r  in c o m in g  fra m e  
and  300 f o r  th e  o u tg o in g .  The maximum c a ­
p a c i t y  v a r ie s ,  d e p e n d in g  upon  th e  am ount o f  
th r o u g h  s w i t c h in g .

1 .0 5  The maximum am oun ts  o f  common c o n t r o l  
e q u ip m e n ts  a r e :

2 - t r a i n  S in g l e - t r a i n  
O f f i c e  O f f ic e

S e n d e rs  ( In c o m in g ) 3 7 8 * 300
D e c o d e rs 18 10
M a rk e rs 20 10
F o r e ig n  A re a  T r a n s la to r s 19 19

*No m ore th a n  300 o f  th e  378 may be one 
ty p e  o f  in c o m in g  s e n d e r .

1 .0 6  The maximum fra m e  a rra n g e m e n ts  f o r  each  
t r a i n  f o r  th e  v a r io u s  a v a i la b le  ju n c t o r

d i s t r i b u t i o n  p la n s  a re  as  shown on T a b le  A .

D. G e n e ra l E q u ip m e n t S e tu p  o f  a No. 4A O f f ic e

1 .0 7  F ig .  1 ( a t ta c h e d )  i s  an  e q u ip m e n t s c h e ­
m a t ic  o f  a t y p i c a l  No. 4A o f f i c e .

2 . TRAFFIC FRAMES

A . G e n e ra l

2 .0 1  The t r a f f i c  f ra m e s  c o n s is t  o f  th e  i n ­
co m in g  and o u tg o in g  l i n k  fra m e s  and  th e

ju n c t o r  g ro u p in g  f ra m e .  In c o m in g  i n t e r t o l l  
t r u n k s ,  th e  in c o m in g  a p p e a ra n c e s  o f  2 -w a y  i n ­
t e r t o l l  t r u n k s ,  and th e  t o l l  tandem  t r u n k s  
t e r m in a te  on h o r iz o n t a ls  on th e  p r im a r y  bays  
o f  th e  in c o m in g  f ra m e s .  The o u tg o in g  i n t e r ­
t o l l  t r u n k s ,  th e  o u tg o in g  a p p e a ra n c e s  o f  2 -w a y  
i n t e r t o l l  t r u n k s ,  and  th e  o u tg o in g  t o l l  co n ­
n e c t in g  t r u n k s  t e r m in a te  on h o r i z o n t a ls  on th e  
s e c o n d a ry  bays  o f  th e  o u tg o in g  l i n k  f ra m e s .

2 .0 2  I n  e s t a b l i s h in g  t a l k i n g  c o n n e c t io n s ,  
c r o s s p o in t  c lo s u r e s  e x te n d  th e  in co m ­

in g  t r u n k s  th ro u g h  th e  "A " l i n k s  o f  th e  i n ­
co m in g  f ra m e ,  th ro u g h  th e  ju n c t o r s  ( " B "  l i n k s )  
b e tw e e n  in c o m in g  and  o u tg o in g  f ra m e s ,  and 
th r o u g h  th e  "C " l i n k s  o f  th e  o u tg o in g  fra m e s  
t o  th e  o u tg o in g  t r u n k s .  F ig .  2 ( a t ta c h e d )  
i l l u s t r a t e s  t h i s .

2 .0 3  An in c o m in g  p r im a r y  e x te n s io n  fra m e  and 
an o u tg o in g  s e c o n d a ry  e x te n s io n  fra m e

a re  a lw a y s  f u r n is h e d ,  an d  one o r  tw o  a d d i­
t i o n a l  e x te n s io n  b a y s  may be f u r n is h e d  f o r  
th e  in c o m in g  l i n k  fra m e s  and  one f o r  th e  o u t -
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TABLE A

In c o m in g ___________   O u tg o in g

J u n c to r
D i s t r i b u t i n g

P la n Fram es G roups

J u n c to r  
Cap. p e r  

* F r .  o r  Gp. Fram es

J u n c to r  
Cap. p e r  

G ro u p s* F r .  o r  Gp.

TA 10 _ 200 10 200
TB 20 10 400 20 200
TC 40 20 400 40 20 400
TAB** TA i n i t i a l l y , a r ra n g e d to c o n v e r t  t o  TB
TBC* * TB i n i t i a l l y , a r ra n g e d to c o n v e r t  t o  TC
T L B *** 24 12 400 24 200

*An in c o m in g  o r  o u tg o in g  g ro u p  c o m p r is e s  tw o  fra m e s  (0  and 1 , 2 
and 3 , e t c . )  u s in g  400 ju n c t o r s  i n  common. T h u s , when b o th  fra m e  
and g ro u p  q u a n t i t i e s  a re  g iv e n  i n  th e  t a b le ,  th e  ju n c t o r  c a p a c i ty  
i s  on a p e r  g ro u p  b a s is .

**D ue  to  c o s t s ,  a d m in is t r a t iv e  d i f f i c u l t i e s ,  and m a in te n a n c e  p ro b ­
le m s , th e  use o f  th e  c o n v e r t ib le  p la n s  s h o u ld  be c o n s id e re d  o n ly  
f o r  cases  w here  th e  c o n v e r s io n  w i l l  p r o b a b ly  n e v e r  be made b u t  
w here  f o r e c a s t s  a re  so u n c e r t a in  t h a t  some p r o t e c t io n  a g a in s t  
e x c e e d in g  th e  fo r e s e e a b le  u l t im a t e  s iz e  i s  deemed n e c e s s a ry .

“ ’ D i s t r i b u t i n g  p la n s  u s e d  i n  2 - t r a i n  o f f i c e s ,  w here  th e r e  i s  a 
p o s s i b i l i t y  o f  g ro w th  beyond  tw e n ty  f ra m e s ,  w i l l  u s u a l l y  have  
f o u r  in c o m in g  l i n k  p r im a r y  b a ys  and t h r e e  o u tg o in g  l i n k  s e c o n d ­
a r y  b a y s . These d i s t r i b u t i n g  p la n s  a r e :

(a )  The TLB p la n  w h ic h  in v o lv e s  s t a r t i n g  w i t h  th e  LB p la n ,  p r e ­
v io u s ly  a s ta n d a rd  p la n  ( w i t h  a 2 0 -g ro u p  u l t im a t e )  f o r  th e  
t o l l  c o m p le t in g  t r a i n ,  and g ro w in g  w i t h  a h y b r id  p la n  em­
p lo y in g  TB ju n c t o r  d i s t r i b u t i o n  and LB ju n c t o r  g r o u p in g .

(b )  The TC p la n  w h ic h  r e q u i r e s  a b u i l d - o u t  a t  th e  o u tg o in g  
p r im a r ie s .

g o in g  l i n k  fra m e s  t o  accom m odate a d d i t i o n a l  
t r u n k s  when r e q u i r e d .  T w o - t r a in  o f f i c e s  w i t h  
com b in e d  o p e r a t io n  w i l l  u s u a l l y  be e q u ip p e d  
w i t h  f o u r  in c o m in g  p r im a r y  b a ys  p e r  in c o m in g  
f r a m e ,  t o  accom m odate th e  m u l t i p le  a p p e a ra n c e s  
o f  a l l  th e  in c o m in g  t r u n k s  and a l l  th e  in co m ­
in g  a p p e a ra n c e s  o f  th e  2 -w a y  t r u n k s ,  and t h r e e  
o u tg o in g  s e c o n d a ry  bays p e r  o u tg o in g  f ra m e ,  to  
accom m odate th e  o u tg o in g  t r u n k s  and  o u tg o in g  
a p p e a ra n c e s  o f  2 -w a y  t r u n k s .

2 .0 4  A maximum o f  f o r t y  in c o m in g  fra m e s  ( tw e n ty  
in c o m in g  g ro u p s  o f  tw o  f ra m e s  e a c h ) and 

f o r t y  o u tg o in g  fra m e s  may be f u r n is h e d .  The 
num ber o f  a c t u a l  fra m e s  r e q u i r e d  i s  d e te rm in e d  
b y  th e  t e r m in a t io n s  and b y  th e  CCS's (h u n d re d  
c a l l  se co n d s  o f  t r a f f i c )  r e q u i r e d .  W h ic h e v e r

b a s is  in d ic a t e s  need  f o r  th e  g r e a t e r  num ber o f  
fra m e s  i s  th e  c o n t r o l l i n g  one .

2 .0 5  Home and m ate  c o n n e c to rs  a re  f u r n is h e d  
f o r  each  in c o m in g  and  o u tg o in g  fra m e  to

p r o v id e  d u p l ic a t e  c h a n n e ls  f o r  m a rk e r  a c c e s s . 
T h is  f e a t u r e  r e q u i r e s  th e  fra m e s  t o  be f u r ­
n is h e d  i n  p a i r s  and  t h a t  th e  fra m e s  o f  a  p a i r  
be lo c a te d  n e a r  e a ch  o t h e r .  P r o v is io n  can  be 
made f o r  m o u n tin g  th e  d u p l ic a t e  c o n n e c to r  on 
a s p e c ia l  f ra m e  when th e  u l t im a t e  re q u ire m e n ts  
r e s u l t  i n  an odd num ber o f  f ra m e s .

B . In c o m in g  L in k  Fram es

2 .0 6  The c a p a c i t y  o f  th e  in c o m in g  fra m e s  i s :

T ru n k s  "A " L in k s  J u n c to r s  M a rk e rs

P r im a ry  Bay 100
F i r s t  P r im a ry  E x te n s io n 100
S econd P r im a ry  E x te n s io n 100
T h ir d  P r im a ry  E x te n s io n 100
S e c o n d a ry  Bay 200
S e c o n d a ry  E x te n s io n  B ay* 200
Maximum 400 200 400

‘ Used when th e r e  a re  m ore th a n  te n  in c o m in g  fra m e s  and  th e  ju n c t o r s  
o f  fra m e s  0 and  1 , 2 and 3 ,  e t c . ,  a re  g ro u p e d .
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C. O u tg o in g  L in k  Fram es

2 .0 7  The c a p a c i t y  o f  th e  o u tg o in g  fra m e s  i s :

P r im a ry  Bay
P r im a ry  E x te n s io n  B ay*
S e c o n d a ry  Bay
F i r s t  S e c o n d a ry  E x te n s io n
Second S e c o n d a ry  E x te n s io n

J u n c to r s
200
200

"C " L in k s T ru n k s

100
100
100

M a rk e rs

400 200 300 10

’ F u rn is h e d  w h e re  th e  num ber o f  o u tg o in g  f ra m e s  exce ed s tw e n ty  and th e  
fra m e s  a re  g ro u p e d .

D. J u n c to r  G ro u p in g  Frame

2 .0 8  The f i r s t  s u b g ro u p  ju n c t o r s  o f  th e  i n i ­
t i a l  i n s t a l l a t i o n  m ust re m a in  f i x e d  to  

become th e  u l t im a t e  ju n c t o r  g ro u p .  The r e ­
m a in in g  ju n c t o r s  o f  th e  t o t a l  j u n c t o r  g ro u p  
a re  ru n  t o  a  ju n c t o r  g ro u p in g  fra m e  w h ic h  i s  
a  s in g le - s id e d  d i s t r i b u t i n g  f ra m e . T h is  p e r ­
m it s  th e  n e c e s s a ry  re a r ra n g e m e n ts  o f  j u n c t o r s  
in c id e n t  t o  g ro w th  w i th o u t  r e c a b l in g  and w i t h  
a m in im um  o f  s e r v ic e  r e a c t i o n .

3 . COMMON CONTROL EQUIPMENT

A . S en de rs

3 .0 1  In  th e  No. 4A s y s te m , th e  f o l l o w in g  
ty p e s  o f  s e n d e rs  a re  a v a i l a b l e :

Type I n p u ls in g O u tp u ls in g
In c o m in g  MF MF DP, MF, o r  DCKP
In c o m in g  DP DP DP, MF, o r  DCKP
O u tg o in g ,  R e v e r -
t i v e  -  PCI DCKP RP o r  PCI

3 .0 2  T he re may be a  maximum o f  378 in c o m in g
s e n d e rs .  The maximum p e r  t y p e ,  e i t h e r  

d i a l  p u ls e  o r  m u l t i f r e q u e n c y ,  i s  3 0 0 . When 378 
in c o m in g  s e n d e rs  a re  p r o v id e d ,  th e  maximum num­
b e r  o f  o u tg o in g  s e n d e rs  i s  3 6 . By re d u c in g  th e  
maximum num ber o f  in c o m in g  s e n d e rs ,  18 a t  a t im e ,  
i t  i s  p o s s ib le  to  add a d d i t i o n a l  o u tg o in g  
s e n d e rs  up  t o  a maximum o f  8 0 . T h re e  in c o m in g  
MF o r  DP s e n d e rs  m ount on one in c o m in g  s e n d e r 
f ra m e .

3 .0 3  In c o m in g  s e n d e rs  can  r e c e iv e  f ro m  3 t o  
11 d i g i t s  and send f ro m  0 t o  14 , and

th e y  a re  a r ra n g e d  f o r  code c o n v e r s io n .  By 
p r e f i x i n g  t h r e e  d i g i t s  on an  1 1 - d i g i t  c a l l ,  i t  
i s  p o s s ib le  t o  send  14 d i g i t s .  T h is  can  be 
u se d  t o  s w i t c h  c a l l s  th ro u g h  a No. 4 o f f i c e  
w h ic h  does n o t  have  th e  s p i l l  fo r w a r d  f e a t u r e .  
The o u tg o in g  s e n d e r i s  a r ra n g e d  t o  o u tp u ls e  
f o u r  d i g i t s  on a r e v e r t i v e  b a s is  and f o u r  o r  
f i v e  d i g i t s  on a p a n e l c a l l  i n d i c a t o r  b a s is .  
T h re e  in c o m in g  s e n d e rs  o f  one ty p e  m ount on 
an in c o m in g  s e n d e r f ra m e . T h re e  r e v e r t i v e  -  
PC I s e n d e rs  m ount on one o u tg o in g  s e n d e r 
f ra m e .

B . L in k  C o n t r o l le r s  and C o n n e c to rs

3 .0 4  The f u n c t i o n  o f  th e  l i n k  c o n t r o l l e r s  and 
c o n n e c to rs  i s  to  e s t a b l i s h  c o n n e c t io n s

be tw e e n  th e  v a r io u s  ty p e s  o f  t r u n k s  and th e

s e n d e rs  th ro u g h  th e  s e n d e r l i n k  f ra m e s .  The 
c o n t r o l l e r  c o n n e c to r  i s  c a l le d  i n  t o  s e le c t  
an  i d l e  c o n t r o l l e r  b y  th e  s e n d e r l i n k  fra m e  
on w h ic h  th e  o r i g in a t i n g  t r u n k  a p p e a rs .  Each 
s e n d e r l i n k  fra m e  ha s  a c h o ic e  o f  one o f  tw o  
c o n t r o l l e r  c o n n e c to rs  w h ic h  i n  t u r n  have  a c ­
c e s s  t o  th e  same g ro u p  o f  c o n t r o l l e r s ,  p r o ­
v id in g ,  i n  e f f e c t ,  a d u p l ic a t e  means f o r  
s e le c t in g  a  c o n t r o l l e r  i n  th e  g ro u p  f ro m  a n y  
s e n d e r l i n k  fra m e .

3 .0 5  The l i n k  c o n t r o l l e r  and c o n n e c to r  fra m e  
m oun ts  tw o c o n t r o l l e r s  and  tw o  c o n n e c ­

t o r s ,  each  o f  th e  l a t t e r  h a v in g  a c c e s s  t o  a 
maximum o f  s i x  c o n t r o l l e r s .  L in k  c o n t r o l l e r s  
and c o n n e c to rs  a re  u s u a l ly  f u r n is h e d  i n  g ro u p s  
o f  s i x .  C o n t r o l le r s  and  c o n n e c to rs  s h o u ld ,  i f  
p o s s ib le ,  be a s s ig n e d  on th e  fra m e s  so t h a t
no tw o  c o n n e c to rs  and c o n t r o l l e r s  i n  th e  same 
g ro u p  a p p e a r on th e  same f ra m e .  When th e  
l i m i t  o f  s i x  c o n t r o l l e r s  and s i x  c o n n e c to rs  
i s  re a c h e d , th e  s e n d e r l i n k  fra m e s  a re  s u b ­
g ro u p e d  and each  s u b g ro u p  p r o v id e d  w i t h  a c c e s s  
t o  c e r t a i n  c o n t r o l l e r s  and c o n n e c to r s .  The 
maximum num ber o f  s e n d e r l i n k  fra m e s  s e rv e d  
by  one g ro u p  o f  s i x  c o n t r o l l e r s  i s  3 2 .

3 .0 6  S in c e  each s e n d e r l i n k  f ra m e  ha s  a c c e s s  
t o  tw o  c o n n e c to rs  and  odd and even  c o n ­

n e c to r s  a re  fu s e d  s e p a r a te ly ,  each  p a i r  o f  
c o n n e c to rs  m ust c o n s is t  o f  an odd and an even  
so t h a t  f a i l u r e  o f  a m a in  d i s t r i b u t i n g  fu s e  
w i l l  n o t  d is a b le  b o th  c o n n e c to rs  s e r v in g  a 
l i n k  f ra m e .  An odd num ber o f  c o n n e c to rs  w o u ld  
r e s u l t  i n  an uneven  d i s t r i b u t i o n  o f  lo a d  w i t h in  
th e  g ro u p .  T h e r e fo r e ,  e i t h e r  f o u r  o r  s i x  c o n ­
n e c to r s  s h o u ld  be f u r n is h e d .  As a r u l e ,  s i x  
c o n n e c to rs  w i l l  be f u r n is h e d  i n  each  l i n k  c o n ­
t r o l l e r  and c o n n e c to r  g ro u p  be cau se  o f  th e  
d i f f i c u l t y  o f  a d d in g  c o n n e c to rs  i n  an e s ta b ­
l i s h e d  g ro u p . Where i t  can  be d e f i n i t e l y  d e ­
te rm in e d  t h a t  f o u r  c o n n e c to rs  w i l l  m eet th e  
u l t im a t e  re q u ire m e n ts  o f  th e  g ro u p ,  i t  i s  p e r ­
m is s ib le  t o  p r o v id e  o n ly  t h i s  nu m be r.

C. D e c o d e rs . C a rd  T r a n s la t o r s , and M a rk e rs  

G e n e ra l

3 .0 7  I n  th e  No. 4A s y s te m , th e  d e c o d e r , c a rd  
t r a n s l a t o r ,  and m a rk e r  c o l l e c t i v e l y  p e r ­

fo rm  th e  f u n c t io n s  o f  d e c o d in g  in fo r m a t io n  o b -
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t a in e d  f ro m  an in c o m in g  s e n d e r and t r a n s l a t i n g  
i t  i n t o  o th e r  in fo r m a t io n  w h ic h  e n a b le s  t h i s  
c o n t r o l  e q u ip m e n t t o  c o m p le te  a c a l l  th ro u g h  
th e  s w itc h e s  and t o  p o in ts  b e y o n d .

3 .1 5  The f o u r  c l a s s i f i c a t i o n s  o f  c a rd  t r a n s ­
l a t o r s  and th e  maximum num ber w h ic h  can 

be p r o v id e d  a r e :

3 .0 8  The c o m p le x i t y  o f  6 - d i g i t  t r a n s l a t i o n  
ha s  made i t  e c o n o m ic a l ly  d e s i r a b le  t o  

s e p a ra te  th e  d e c o d in g ,  t r a n s l a t i n g ,  and m a rk ­
in g  f u n c t io n s  i n t o  s e p a ra te  e n t i t i e s ,  t o  be 
u se d  o n ly  when needed in s te a d  o f  p r o v id in g  o n ly  
one e n t i t y  e m b ra c in g  a l l  f u n c t i o n s .  F ig .  3 
( a t ta c h e d )  shows t h e i r  r e l a t i o n s h i p .

D e co d e rs

3 .0 9  The d e c o d e r ,  i n  c o n ju n c t io n  w i t h  th e  
c a rd  t r a n s l a t o r ,  t r a n s la t e s  th e  code r e ­

c e iv e d  f ro m  th e  s e n d e r i n t o  th e  s p e c i f i c  i n f o r ­
m a t io n  r e q u i r e d  b y  th e  m a rk e r f o r  th e  c o m p le t io n  
o f  a c a l l  th ro u g h  a No. 4A t o l l  s w i t c h in g  s y s ­
te m . T h is  t r a n s l a t o r  i s  new w i t h  th e  No. 4A 
s y s te m  and i s  q u i t e  d i f f e r e n t  f ro m  th e  c o n v e n ­
t i o n a l  r e la y - t y p e  t r a n s l a t o r s  u se d  i n  th e  N os.
4 and A4A s y s te m s .

3 .1 0  On a l t e r n a t e  r o u te s ,  th e  d e c o d e r may 
w i t h  th e  use  o f  r o u te  r e la y s ,  t h e r e  b e ­

in g  a maximum o f  100 r o u te  r e la y s  i n  up  to  
s i x  g ro u n d  s u p p l ie s  i n  a d e c o d e r ,  cause  one 
o r  m ore c a rd s  f o r  an  a l t e r n a t e  r o u te  t o  be 
d ro p p e d .

3 .1 1  I n  2 - t r a i n  o f f i c e s ,  t h e r e  may be a m a x i­
mum o f  e ig h te e n  d e c o d e rs  u se d  i n  common;

i n  s i n g l e - t r a i n  o f f i c e s ,  a maximum o f  t e n .

3 .1 2  The d e c o d e rs  i n  an o f f i c e  a re  a r ra n g e d  to  
f u n c t i o n  w i t h  th e  f o l l o w in g  maximum qu an ­

t i t i e s  o f  e q u ip m e n t:

A l t e r n a t e  r o u te  t r a f f i c  c o n t r o l  fra m e s  2 
M a rk e r  c o n n e c to rs  (one p e r  d e c o d e r)  18
M a rk e rs  p e r  t r a i n  10
D e c o d e r c o n n e c to rs  76
Home t r a n s l a t o r s  (one p e r  d e c o d e r)  18
D e co d e r f o r e ig n  t r a n s l a t o r s  (on e  p e r  
d e c o d e r)  18
E m ergency t r a n s l a t o r  c o n n e c to r  1
E m ergency  t r a n s l a t o r  1
F o r e ig n  t r a n s l a t o r  c o n n e c to rs  19
F o r e ig n  t r a n s l a t o r s  19
In c o m in g  s e n d e r t e s t  fra m e  1
T ro u b le  r e c o r d e r  fra m e  1

2 - t r a i n  S in g l e - t r a in
O f f ic e s  O f f ic e s

Home t r a n s l a t o r s  18

D e co d e r f o r e ig n  18 
t r a n s l a t o r s

F o r e ig n  t r a n s ­
l a t o r s  19
E m ergency t r a n s ­
l a t o r  1

one p e r 10 (one  p e r
d e c o d e r) d e c o d e r)
one p e r 10 (one p e r
d e c o d e r d e c o d e r
when when
p r o v id e d ) p r o v id e d )

19

1

3 .1 6  The home t r a n s l a t o r  c o n ta in s  a l l  th e  
c a rd s  n e c e s s a ry  f o r  c o m p le t in g  c a l l s  in

th e  home a re a  o f  th e  CSP ( C o n t r o l  S w itc h in g  
P o in t )  p lu s  an a re a  code c a rd  f o r  each  f o r e ig n  
a re a  p lu s  c a rd s  f o r  o p e r a to r  codes  and a l t e r ­
n a te  r o u te  c a r d s .  These c a rd s  a re  a l l  3 - d i g i t  
c a r d s ,  b u t ,  w here  space  i s  a v a i la b le  and t r a f ­
f i c  c o n s id e r a t io n s  p e r m i t ,  t h i s  t r a n s l a t o r  may 
c o n ta in  some 6 - d i g i t  c a r d s .  C ards f o r  TX 
o p e r a to r s  a re  g e n e r a l l y  i n  th e  home b o x .

3 .1 7  A f o r e ig n  t r a n s l a t o r  c o n ta in s  a l l  th e  
6 - d i g i t  c a rd s  r e q u i r e d  f o r  c o m p le t io n

o f  c a l l s  t o  one o r  m ore p a r t i c u l a r  f o r e ig n  
a re a s .  F o r  c a se s  w here  a CSP c a n n o t r o u te  to  
a f o r e ig n  a re a  v ia  a p r i n c i p a l  c i t y  r o u te ,  
d u p l ic a t e  c a rd s  f o r  t h a t  a re a  m ust be lo c a te d  
i n  each  o f  tw o  p a ir e d  f o r e ig n  t r a n s l a t o r s .

3 .1 8  The d e c o d e r f o r e ig n  t r a n s l a t o r  c o n ta in s  
a l l  th e  6 - d i g i t  c a rd s  f o r  one o r  m ore f o r ­

e ig n  a re a s  f o r  w h ic h  t h e r e  a re  su ch  h ig h  c a l l ­
in g  r a t e s  t h a t  e x c e s s iv e  d e la y s  w o u ld  be i n ­
c u r r e d  i f  th e  c a rd s  w e re  lo c a te d  i n  a f o r e ig n  
a re a  t r a n s l a t o r .

3 .1 9  The em ergency  t r a n s l a t o r  i s  a r ra n g e d  to  
be a s u b s t i t u t e  f o r  a n y  home, f o r e ig n  

a re a ,  o r  d e c o d e r f o r e ig n  t r a n s l a t o r .

A u x i l i a r y  E q u ip m e n t

C ard  T r a n s la t o r s

3 .1 3  The c a rd  t r a n s l a t o r  shown in  F ig .  4 ( a t ­
ta c h e d )  i s  an  e le c t r o m e c h a n ic a l d e v ic e

f o r  r e c e iv in g  a c o d e , t r a n s l a t i n g  i t  by  d ro p ­
p in g  a c a rd  c o r re s p o n d in g  t o  th e  c o d e , r e a d in g  
th e  in fo r m a t io n  c o n ta in e d  on th e  c a r d ,  and 
p a s s in g  t h i s  in fo r m a t io n  t o  th e  d e c o d e r and 
th e  m a rk e r  f o r  c o m p le t io n  o f  th e  c a l l .

3 .1 4  Each t r a n s l a t o r  has a c a p a c i t y  o f  1140 
c a r d s .  A sam p le  c a rd  i s  shown in

F ig s .  5A and 5B ( a t t a c h e d ) .  I n  o r d e r  t o  p r e ­
v e n t  th e  c a rd s  f ro m  s t i c k in g ,  tw e lv e  c o m p a r t­
m e n ts , each  w i t h  a maximum c a p a c i t y  o f  95 
c a r d s ,  a re  p r o v id e d .

3 .2 0  C e r ta in  m a in te n a n c e  and a u x i l i a r y  e q u ip ­
m ent u se d  in  c o n n e c t io n  w i t h  th e  c a rd  

t r a n s l a t o r s  r e q u i r e  m a n u fa c tu r in g  i n t e r v a l s  o f  
su ch  le n g th  t h a t  th e y  s h o u ld  be in c lu d e d  in  
th e  o r i g i n a l  o r d e r  f o r  th e  No. 4A s w i tc h in g  
e q u ip m e n t.  These ite m s  a re  as f o l l o w s :

200A b la n k s
616A c a rd  c o d in g  t o o l
B u lk  c a rd  h a n d l in g  t o o l
P o r ta b le  s e le c t o r  e le v a t in g  t a b le
S in g le - c a r d  h a n d l in g  t o o l
T e m p la te  ta b  c o d in g  t o o l
T e m p la te  p u nch  b o a rd  t o o l
C ard  s ta c k  gauge
S pa re  s e t  o f  d ie s
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M arkers

3 .2 1  In  th e  s ta n d a rd  No. 4A system , th e re  Is  
o n ly  one ty p e  o f m arke r a lth o u g h  th e

th re e  d is c r im in a t in g  names, TC, IT ,  and com­
b in e d , a re  re ta in e d  fro m  e a r l i e r  p r a c t ic e .

3 .2 2  The m arke rs  a re  a rra n g e d  to  fu n c t io n  
w ith  th e  f o l lo w in g  maximum q u a n t i t ie s  o f

c o n n e c tin g  e q u ip m e n t:

2 - t r a in S in g le - t r a in
O f f ic e s O f f io e s

P er T ra in

Incom ing  fram es 40 40
O u tgo ing  fram es 40 40
T runk b lo c k  c o n n e c to rs 30 30
B lo c k  r e la y  fram es 15 15

P er O f f ic e

D ecoders 18 10
D ecoder c o n n e c to rs 76 60
M arke r co n n e c to rs 18 10
T ro u b le  re c o rd e r  fram e 
Incom ing  sender t e s t

1 1

fram e 1 1

3 .2 3  In  2 - t r a i n  o f f ic e s . th e re  may be a max-
imum o f  te n  m arke rs p e r t r a i n (each t r a i n

b e in g  equ ipped  w it h  th e  same number o f  m ark­
e r s ) ;  in  s in g le - t r a in  o f f ic e s ,  a maximum o f 
te n  p e r o f f i c e .

The c a p a c it ie s  o f  th e  in d iv id u a l  fra m e s , th e re  
b e in g  th re e  d i f f e r e n t  c a p a c it ie s  f o r  th e  de­
co d e r fram es  and tw o f o r  th e  su p p lem e n ta ry  
fra m e s , a re :

D ecoder S upp lem enta ry
C onnec to r Frames Frames

C onnec to rs  p e r
fram e 3 3 3 6 3
Senders p e r
c o n n e c to r 5 5 5 - -
Senders p e r fram e 15 15 15 - -
D ecoders 6 10 10 4 8
M arke rs  (n o m in a l) 

I n t e r t o l l  o r
combined 10 10 10 - -
T o l l  c o m p le tin g - - 8 - 2

M arke r C onnectors

3 .2 6  One m arker c o n n e c to r i s  p ro v id e d  p e r de­
c o d e r. The m a rke r c o n n e c to r c u ts  th ro u g h

upon r e c e ip t  o f a s ig n a l  fro m  th e  de co d e r.
Each c o n n e c to r can h a n d le  one c a l l  a t  a tim e  
and i s  h e ld  o n ly  as lo n g  as th e  decoder i s  r e ­
q u ire d  to  be connected  to  th e  m a rke r. Each 
c o n n e c to r  p re fe r s  m a rke rs  in  a f ix e d  o rd e r  
w h ich  d i f f e r s  between c o n n e c to rs  f o r  th e  p u r ­
pose o f  d i s t r i b u t in g  c a l ls  as e v e n ly  as pos­
s ib le  o v e r th e  m a rk e rs .

3 .2 7  The m arker c o n n e c to r fram e  i s  a v a i la b le  
in  two s iz e s ,  one f o r  2 - t r a i n  o f f ic e s

and th e  o th e r  f o r  s i n g le - t r a i n  o f f i c e s .

D. C onnecto rs

D ecoder C onnecto rs

3 .2 4  A decoder c o n n e c to r c u ts  th ro u g h  to  an 
i d le  decoder upon r e c e ip t  o f  a s ig n a l  

fro m  an in co m in g  se n d e r. C o n n ec tio n  to  a 
m arke r i s  n o t e f fe c te d  u n t i l  th e  decoder has 
s e le c te d  an id le  m a rke r th ro u g h  th e  m arke r 
c o n n e c to r . The c o n n e c tio n s  between th e  de­
code r c o n n e c to r  and m arke r c o n n e c to r in s u re  
th a t  th e  sender co n n e c ts  to  th e  same m arke r 
as th e  d e co d e r. The decoder i s  d is m is s e d  a f ­
t e r  i t  g iv e s  f i n a l  in s t r u c t io n s  to  th e  m a rke r, 
b u t th e  sender m a rke r c o n n e c tio n  i s  re ta in e d  
u n t i l  th e  m a rke r f u n c t io n  i s  co m p le te d .

3 .2 5  Three decoder c o n n e c to r fram es and two 
s u p p le m e n ta ry  decoder c o n n e c to r fram es 

a re  a v a i la b le  to  p ro v id e  f i v e  d i f f e r e n t  de­
code r and m arke r c a p a c it ie s  as fo l lo w s :

Type o f  O f f ic e  D ecoders M arkers

S in g le  t r a i n 6 10
10 10

Two t r a i n 10 18
14 18
18 20

M arker C onnecto r Frame f o r  Use

C onnec to rs  p e r fram e 
D ecoders p e r c o n n e c to r 
D ecoders p e r fram e 
M arke rs  -  t o t a l

W ith  Two 
T ra in s

W ith  
S in g le  T ra in

2 2
1 1
2 2

20 10

F o re ig n  T ra n s la to r  C onnecto rs

3 .2 8  Cut th ro u g h  i s  e f fe c te d  by th e  c o n n e c to r
upon r e c e ip t  o f  a s ig n a l  fro m  a de­

c o d e r, p ro v id e d  th e  t r a n s la t o r  i s  i d le .  Each
c o n n e c to r  can h a n d le  one c a l l  a t  a t im e  and i s  
h e ld  o n ly  as lo n g  as th e  decode r i s  re q u ire d  
to  be connected  to  a fo r e ig n  t r a n s la t o r .

3 .2 9  The fo r e ig n  t r a n s la t o r  c o n n e c to r  fram e 
i s  a v a i la b le  in  one s iz e :  one fram e is

fu r n is h e d  f o r  s in g le - t r a i n  o f f ic e s  and two 
fram es  in  c o m b in a tio n  f o r  2 - t r a i n  o f f io e s .

F o re ig n  T r a n s la to r  C onnec to r Frame

C onnecto rs  p e r fram e  2
F o re ig n  t r a n s la t o r s  p e r c o n n e c to r  1
F o re ig n  t r a n s la t o r s  p e r fram e  2
Deooders p e r fram e  10
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E m ergency T r a n s la t o r  C o n n e c to r

3 .3 0  The em ergency  t r a n s l a t o r  c o n n e c to r  p r o ­
v id e s  f a c i l i t i e s  f o r  s u b s t i t u t i n g  th e

em e rge ncy  t r a n s l a t o r  f o r  an y  home, d e c o d e r 
f o r e i g n ,  o r  f o r e ig n  t r a n s l a t o r .

3 .3 1  One em ergency  t r a n s l a t o r  c o n n e c to r  fra m e  
i s  p r o v id e d .  I n  s i n g l e - t r a i n  o f f i c e s ,

i t s  c a p a c i t y  i s :

E m ergency  T r a n s la t o r  C o n n e c to r  Frame

E m ergency t r a n s l a t o r  c o n n e c to r  1
D e c o d e rs  p e r  fra m e  10
F IF  ( fra m e  i d e n t i f i c a t i o n  f r e q u e n c y )  
c o n t r o l  1

3 .3 2  The fra m e  i d e n t i f i c a t i o n  f r e q u e n c y  
c o n t r o l  e q u ip m e n t i s  m oun ted  on th e

em e rge ncy  t r a n s l a t o r  c o n n e c to r  fra m e  in  
s i n g l e - t r a i n  o f f i c e s  because  th e  space i s  
a v a i la b l e .  H o w eve r, in  2 - t r a i n  o f f i c e s ,  th e  
f ra m e  i d e n t i f i c a t i o n  f r e q u e n c y  c o n t r o l  e q u ip ­
m ent i s  lo c a te d  on a d i f f e r e n t  fra m e  and th e  
c a p a c i t i e s  o f  each  o f  th e s e  fra m e s  a r e :

E m ergency T r a n s la t o r  C o n n e c to r  Frame

E m ergency t r a n s l a t o r  c o n n e c to r  1
D e c o d e rs  p e r  fra m e  18

F IF  C o n t r o l Frame 
F IF  C o n t r o l  1

E . A s s o c ia te d  Fram es

B lo c k  R e la y  Fram es

3 .3 3  The b lo c k  r e la y  fra m e  m ou n ts  th e  b lo c k  
r e la y s  th r o u g h  w h ic h  th e  m a rk e r  re a c h e s

th e  b u s y  t e s t  t e r m in a ls  o f  th e  o u tg o in g  and 
2 -w a y  t r u n k s .  These r e la y s  t o g e th e r  w i t h  
m a rk e r  c o n n e c to r  r e la y s ,  a ls o  m oun ted  on th e  
b lo c k  r e la y  f ra m e ,  make up a t r u n k  b lo c k  co n ­
n e c to r  w h ic h  i s  a d u a l a c c e s s  a rra n g e m e n t by 
w h ic h  th e  m a rk e r  can  re a c h  th e  t r u n k  b lo c k  
and  p e r fo rm  th e  b u s y  t e s t s  on t r u n k s .  Each 
c o n n e c to r  c o n s is t s  o f  an odd and  even  h a l f  
w h ic h  have  i d e n t i c a l  s e ts  o f  m a rk e r  c o n n e c to r  
r e la y s  m u l t i p le d  on th e  m a rk e r  s id e  and t r u n k  
b lo c k  r e la y s  m u l t i p le d  on th e  t r u n k  s id e .  Send­
e rs  a re  a r ra n g e d  so t h a t  c a l l s  f ro m  h a l f  o f  
th e  s e n d e rs  cau se  th e  m a rk e r t o  p r e f e r  th e  
o d d - h a l f  c o n n e c to r ,  and c a l l s  f ro m  th e  o th e r  
s e n d e rs  cau se  p r e fe r e n c e  o f  th e  e v e n - h a l f  i n  
o r d e r  t o  p r o v id e  e q u i ta b le  lo a d  d i s t r i b u t i o n .  
On seco nd  t r i a l s ,  t h i s  p re fe r e n c e  i s  r e v e r s e d .

3 .3 4  T ru n k s  a re  t e s t e d  in  g ro u p s  o f  up  t o  and 
in c lu d in g  f o r t y  a t  a t im e ,  and th e  c a ­

p a c i t y  o f  th e  b lo c k  r e la y  fra m e  i s :

M a rk e rs  10*
T ru n k  b lo c k  c o n n e c to rs  2
T ru n k s  p e r  b lo c k  c o n n e c to r  400
T ru n k s  p e r  fra m e  800

‘ T h e re  may be f i f t e e n  b lo c k  r e l a y  fra m e s  p e r  
m a rk e r  g ro u p .

3 .3 5  I n  o r d e r  t o  f a c i l i t a t e  th e  c a b l in g  f ro m  
th e  a s s ig n m e n t d i s t r i b u t i n g  fra m e  t o  th e  

t r u n k  t e s t  c o n n e c to r  f ra m e s , th e  t r u n k  b lo c k  
r e la y s  i n  e a ch  t r a i n  a re  a s s ig n e d  t o  i n t e r t o l l

t r u n k s  i n  b o t to m -u p  o r d e r ;  t h a t  i s ,  0 , 1 , 2 , 
e t c . ,  and t o  t o l l  c o m p le t in g  t r u n k s  i n  t o p -  
down o r d e r ;  t h a t  i s ,  9 , 8 , 7 , e t c .

O v e r f lo w  T ru n k  Frame

3 .3 6  The o v e r f lo w  t r u n k  fra m e  m oun ts  th e  g ro u p -  
b u s y  r e la y s  f o r  o u tg o in g  i n t e r t o l l  t r u n k

g ro u p s  and a l l  g ro u p s  to  c r o s s b a r  tan dem , th e  
o v e r f lo w  t r u n k s ,  and t h e i r  a s s o c ia te d  c o n t r o l  
c i r c u i t s .

3 .3 7  The n o m in a l c a p a c i t y  o f  th e  o v e r f lo w  
t r u n k  fra m e  i s :

G ro u p -b u s y  r e la y s  104 
O v e r f lo w  t r u n k s *  90
C o n t r o l  c i r c u i t s * *  2 2 -4 5

*The u se  o f  th e s e  t r u n k s  as o v e r f lo w  
t r u n k s  has been  d is c o n t in u e d .  H ow eve r, 
th e y  may be u se d  f o r  o th e r  p u rp o s e s  
su c h  as f o r  d e la y  p ro n o u n c e m e n ts . S tu d ­
ie s  a re  c u r r e n t l y  u n d e rw a y  to  d e te rm in e  
t h e i r  u l t im a t e  u s e , i f  a n y . The f u t u r e  
a rra n g e m e n ts  may o b v ia te  th e  use  o f  
c o n t r o l  c i r c u i t s .

**T h e  num ber o f  c o n t r o l  c i r c u i t s  depends 
on th e  num ber o f  C2 and  C4 u n i t s  p r o ­
v id e d .  The C2 u n i t  i s  a  s in g le - p la t e  
u n i t  c o n s is t in g  o f  a c o n t r o l  c i r c u i t  
and one o r  tw o  o v e r f lo w  t r u n k s .  The 
C4 u n i t  i s  a 2 - p la t e  u n i t  c o n s is t in g  o f  
a  c o n t r o l  c i r c u i t  and f ro m  one t o  f o u r  
o v e r f lo w  t r u n k s .

MF C u r re n t  S u p p ly  Frame

3 .3 8  T h is  fra m e  m ou n ts  th e  o s c i l l a t o r  u n i t s  
w h ic h  g e n e ra te  th e  MF c u r r e n t  f o r  MF

p u ls in g .  A m in im um  o f  tw o  s u p p ly  fra m e s  a re  
f u r n is h e d  in  each  o f f i c e  t o  a s s u re  c o n t i n u i t y  
o f  s e r v ic e .

MF P u ls in g  R e c e iv in g  Frame

3 .3 9  The r e c e iv in g  u n i t s  on t h i s  f ra m e , one 
f o r  each  MF s e n d e r ,  d e te c t  MF p u ls in g

s ig n a ls .  These s ig n a ls  a re  th e n  t r a n s m i t t e d  
t o  th e  s e n d e r on a d -c  b a s is .

3 .4 0  An MF r e c e iv in g  fra m e  ha s  a maximum c a ­
p a c i t y  o f  tw e lv e  r e c e iv in g  u n i t s .

Frame I d e n t i f i c a t i o n  F re q u e n c y  S u p p ly  Frame

3 .4 1  T h is  fra m e  m ou n ts  th e  o s c i l l a t o r s ,  am­
p l i f i e r s ,  and m ix in g  r e s is ta n c e s  w h ic h

s u p p ly  th e  f r e q u e n c ie s  f o r  fra m e  i d e n t i f i c a t i o n  
d u r in g  m a rk e r  o p e r a t io n .  Two o f  th e s e  f ra m e s , 
a r e g u la r  and an a l t e r n a t e ,  a re  fu r n is h e d  p e r  
o f f i c e  t o  a s s u re  c o n t i n u i t y  o f  s e r v ic e .

A l t e r n a t e  R o u te  T r a f f i c  C o n t r o l  Frame

3 .4 2  The a l t e r n a t e  r o u te  t r a f f i c  c o n t r o l  fra m e  
p r o v id e s  c e n t r a l i z e d  f a c i l i t i e s  f o r  i n ­

t e r c o n n e c t in g  th e  a l t e r n a t e  r o u te  r e la y s  o f  
e a ch  d e c o d e r i n  a c c o rd a n c e  w i t h  th e  b a s ic  
s w i t c h in g  p la n .  A s s o c ia te d  w i t h  each  d e c o d e r 
r o u te  r e l a y  i s  a r o u te  t r a n s f e r  r e la y  w h ic h  can 
be u se d  t o  p r e v e n t  th e  a l t e r n a t e  r o u t in g  o f  
t r a f f i c  o v e r  a t r u n k  g ro u p  t o  a CSP t h a t  has
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become c o n g e s te d .  The r o u te  t r a n s f e r  r e la y s  
a re  c o n t r o l l e d  b y  th e  o p e r a t io n  o f  t r a f f i c  co n ­
t r o l  k e y s  lo c a te d  w i t h  t h e i r  a s s o c ia te d  g u a rd  
la m p s  on th e  t r a f f i c  s u p e r v is o r y  r a c k .

3 .4 3  T r a f f i c  w h ic h  i s  d e n ie d  a c c e s s  t o  a t r u n k  
g ro u p  as an  a l t e r n a t e  r o u te  i s  a u to m a t i­

c a l l y  r o u te d  t o  an NC c i r c u i t .  T h is  ty p e  o f  op­
e r a t i o n  a p p l ie s  o n ly  t o  a l t e r n a t e  r o u te  t r a f f i c  
as  d i r e c t  t r a f f i c  o v e r  th e  t r u n k  g ro u p  i s  n o t  
a f f e c t e d  b y  th e  a l t e r n a t e  r o u te  t r a f f i c  c o n t r o l  
k e y s .

3 .4 4  The c a p a c i t y  o f  an  a l t e r n a t e  r o u te  t r a f ­
f i c  c o n t r o l  f ra m e  i s :

D e c o d e rs  10*
A l t e r n a t e  r o u te  t r a n s f e r  r e la y s  100

*The a l t e r n a t e  r o u te  t r a f f i c  c o n t r o l  f ra m e  i s  
a ls o  a r ra n g e d  f o r  use  as  a s u p p le m e n ta ry  fra m e  
t o  be p r o v id e d  i n  o f f i c e s  h a v in g  m ore th a n  
te n  d e c o d e rs .

3 .4 5  T h e re  i s  one t r a n s f e r  r e la y  f o r  each  
t r u n k  g ro u p  be tw e e n  th e  CSP and any

o th e r  CSP i t  re a c h e s .  T h e re  i s  one t r a f f i c  
c o n t r o l  k e y  and one lam p  p e r  r o u te  t r a n s f e r  
r e l a y .

S en de r T r a f f i c  C o n t r o l  C i r c u i t

3 .4 6  The s e n d e r t r a f f i c  c o n t r o l  c i r c u i t  re g u ­
la t e s  th e  t im e  an  in c o m in g  s e n d e r w i l l

w a i t  f o r  a s e n d e r ahead d u r in g  p e r io d s  o f  h e a v y  
t r a f f i c .  W henever a l l  s e n d e rs  o f  a  ty p e  i n  one 
k e y  fra m e  g ro u p  become b u s y , th e  t im in g  i s  
s h o r te n e d  i n  a l l  in c o m in g  s e n d e rs  o f  th e  same 
t y p e .  T h is  re d u c e d  t im in g  i s  m a in ta in e d  f o r  a 
fe w  se co n d s  a f t e r  one o r  m ore s e n d e rs  a re  
a v a i la b le  i n  e a ch  g ro u p  f o r  t h a t  ty p e  o f  s e n d e r .

3 .4 7  The s e n d e r t r a f f i c  c o n t r o l  c i r c u i t  h o ld s  
b a c k  c a l l s  on a s e n d e r l i n k  fra m e  when

a l l  th e  a s s o c ia te d  s e n d e rs  a re  b u s y .  T h is  p e r ­
m it s  o th e r  s e n d e r l i n k  f ra m e s ,  w h ic h  do have  
a v a i la b le  s e n d e rs ,  t o  g a in  a c c e s s  t o  l i n k  
c o n t r o l l e r s  so t h a t  c a l l s  may be s e rv e d  w i t h  
a m in im um  o f  d e la y .  The lo c k o u t  f e a tu r e  i s  
s t i l l  e f f e c t i v e  so t h a t  a  fra m e  w h ic h  ha s  J u s t  
been  s e rv e d  c a n n o t be s e rv e d  a g a in  u n t i l  a l l  
l i n k  fra m e s  i n  th e  c o n n e c to r  w h ic h  have  w a i t in g  
c a l l s  and  a v a i la b le  s e n d e rs  a re  h a n d le d .

3 .4 8  T h is  c i r c u i t  p r o v id e s  a lam p  i n d i c a t i o n  
a t  th e  m a in te n a n c e  c e n te r  and t r a f f i c

c o n t r o l  p a n e l f o r  each  ty p e  o f  s e n d e r t h a t  has 
re d u c e d  t im in g ,  and f o r  each  s e n d e r l i n k  k e y  
fra m e  g ro u p  o f  s e n d e rs  t h a t  a re  a l l  b u s y .

3 .4 9  One c i r c u i t  i s  f u r n is h e d  p e r  o f f i c e .
Two s iz e s  a re  a v a i la b l e ,  n a m e ly :

S m a ll Maximum S iz e  
O f f ic e s  O f f ic e s

G roups o f  s e n d e rs 3 6
(8 0  m a x .)
G roups o f  s e n d e rs 1 1
(4 0  m ax. )
C o n t r o l le r  c o n n e c to r  g ro u p s 4 6

O f f ic e  I n t e r r u p t e r  Frame

3 .5 0  T h is  fra m e  i s  a r ra n g e d  t o  m ount r e c i p r o ­
c a t in g  b a r - ty p e  i n t e r r u p t e r s  w h ic h  f u n c ­

t i o n  t o  s u p p ly  in t e r r u p t e d  b a t t e r y  o r  g ro u n d  
t o  th e  v a r io u s  c i r c u i t s  i n  th e  t o l l  s w i t c h in g  
o f f i c e  and f o r  o th e r  u s e s .  Each fra m e  ha s  a 
c a p a c i t y  o f  24 i n t e r r u p t e r s .  N e v e r th e le s s ,  a 
m in im um  o f  f o u r  f ra m e s  i s  p r o v id e d  f o r  each  
o f f i c e  so as  t o  d i v id e  th e  lo a d  a p p r o x im a te ly  
e v e n ly  and m in im iz e  s e r v ic e  r e a c t io n  i n  e v e n t 
o f  th e  te m p o ra ry  f a i l u r e  o f  th e  m o to r  o r  d r i v e  
m echan ism  o f  a  f ra m e .

4 . TRUNKS

GENERAL

4 .0 1  The No. 4A t r u n k s ,  w h ic h  a re  s im i l a r  t o  
th e  N os. 4 and A4A t r u n k s  and i n  many

c a se s  i d e n t i c a l ,  a re  d e s ig n e d  f o r  4 - w ir e  o p e ra ­
t i o n ,  s e p a ra te  p a th s  b e in g  p r o v id e d  f o r  each  
d i r e c t i o n  o f  t r a n s m is s io n .  Some t r u n k s  have  
in c o m in g  o n ly  a p p e a ra n c e s , some have  o u tg o in g  
o n ly ,  and some a re  tw o  w ay; t h a t  i s ,  th e y  h a ve  
b o th  in c o m in g  and o u tg o in g  l i n k  fra m e  a p p e a r­
a n c e s .

4 .0 2  These t r u n k s ,  i n t e r t o l l  and t o l l  c o n ­
n e c t in g ,  may p a ss  m u l t i f r e q u e n c y  o r  d i a l

p u ls in g  ( i n  o r  o u t )  and may be r in g d o w n  o r  
" a u to m a t ic  s t a r t  o f  r i n g in g "  -  m an ua l ( o u t ) .  
R ingd ow n  i n t e r t o l l  t r u n k s  re m a in  i n  m anua l 
s w itc h b o a rd s  as a t  p r e s e n t ,  b u t  c a l l s  f ro m  
d i a l  i n t e r t o l l  t r u n k s  o r  t o l l  tandem  t r u n k s  
can  re a c h  them  th r o u g h  th e  s w i tc h e s .  I n  g e n ­
e r a l ,  o u tw a rd  s w itc h b o a rd s  i n  th e  same b u i ld in g  
w i t h  th e  No. 4A s y s te m  w i l l  re a c h  r in g d o w n  
i n t e r t o l l  t r u n k s  i n  th e  m an ua l m u l t i p le ,  w h i le  
d e c e n t r a l iz e d  o u tw a rd  b o a rd s  w i l l  re a c h  them  
th r o u g h  th e  d i a l  e q u ip m e n t i f  t r a n s m is s io n  l i m ­
i t a t i o n s  p e r m it .  R ingd ow n  t o  d i a l  i s  t r u n k e d  
f ro m  th e  th ro u g h  s w itc h b o a r d  th r o u g h  th e  
s w i tc h e s .  C a l ls  may be c o m p le te d  t o  th e  u s u a l 
s e r v ic e  o p e r a to r s  f o r  d e la y e d  o u tw a rd ,  in w a rd ,  
in f o r m a t io n ,  r a t e  and r o u t e ,  t o l l  s t a t i o n ,  
m o b ile ,  and  c i r c u i t  r e q u e s t  t r a f f i c .

4 .0 3  A t th e  t o l l  c r o s s b a r  o f f i c e ,  th e  N o. 4A 
t r u n k s  t e r m in a te  i n  c i r c u i t s  w h ic h  p r o ­

v id e  th e  n e c e s s a ry  s ig n a l in g  and c o n t r o l  f u n c ­
t io n s  f o r  th e  o p e r a t io n  o f  th e  s y s te m .

4 .0 4  In c o m in g  t r u n k s  and th e  in c o m in g  a p p e a r ­
an ce s  o f  2 -w a y  t r u n k s  t o  th e  No. 4A s y s ­

tem  f u r n i s h  c la s s  in d i c a t i o n s ,  w ir e d  i n  b y  th e  
i n s t a l l e r ,  t o  th e  s e n d e r t o  in d ic a t e  th e  ty p e  
o f  t r u n k ;  t h a t  i s ,  lo o p  o r  E and M, t r a n s m is ­
s io n  g ra d e ,  and t r a f f i c  s e p a r a t io n  m a rk .

4 .0 5  The t r u n k  c i r c u i t s  a s s o c ia te d  w i t h  t r u n k s  
h a v in g  a s in g le  a p p e a ra n c e  on an in c o m in g

o r  o u tg o in g  l i n k  fra m e  i n  a s i n g l e - t r a i n  o f f i c e  
may be c a b le d  d i r e c t l y  t o  th e  s w i t c h  l e v e ls  o f  
th e s e  fra m e s  o r  c a b le d  t o  th e  t r u n k  d i s t r i b u t i n g  
fra m e  (TDF) and t h e r e  c ro s s -c o n n e c te d  t o  th e  
s w i t c h  l e v e l s .  A l l  o th e r  t r u n k s  s h o u ld  be 
c a b le d  t o  th e  TDF. A s m a l l  p e rc e n ta g e  o f  th e  
o u tg o in g  t r u n k s  i n  a s e p a ra te  t r a i n  co m b in ed  
o p e r a t io n  o f f i c e  may be c a b le d  d i r e c t l y  i f  i t
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a p p e a rs  t h a t  th e y  w i l l  n o t  i n t e r f e r e  w i t h  th e  
t r a n s f e r  o f  t r u n k s  in  s u b s e q u e n t fra m e  a d d i­
t i o n s  o r  f o r  lo a d  b a la n c in g .  T ru n k  r e la y  
e q u ip m e n ts  f o r  t r u n k s  r e q u i r i n g  s e n d e rs  a re  
c a b le d  d i r e c t l y  t o  th e  s e n d e r l i n k  f ra m e s .
F ig .  6 ( a t ta c h e d )  shows th e  d i r e c t  c a b l in g  and 
c ro s s  c o n n e c t io n s  o f  th e  o u tg o in g  t r u n k s  to  
th e  o u tg o in g  l i n k  f ra m e s , b lo c k  r e la y  f ra m e s , 
and  d i s t r i b u t i n g  fra m e s .

TRANSMISSION CONSIDERATIONS

4 .0 6  From  a t r a n s m is s io n  s t a n d p o in t ,  th e  t o l l  
s w i t c h in g  s y s te m , as d e v e lo p e d  f o r  th e

N os. 4 ,  A4A, and  4A s y s te m s , d i f f e r s  f ro m  p r e ­
v io u s  B e l l  S ystem  d i a l  s w i t c h in g  sys te m s  in  
t h a t  a l l  c o n n e c t io n s  a re  c a r r i e d  th ro u g h  th e  
s w itc h e s  on a  4 - w ir e  r a t h e r  th a n  a 2 - w ir e  
b a s is .  T w o -w ire  c i r c u i t s  a re  made to  a p p e a r 
as 4 - w ir e  c i r c u i t s  by  o m i t t in g  th e  d ro p  s id e  
h y b r id  c o i l  o r  r e s is ta n c e  h y b r id  on 4 - w ir e  r e -  
p e a te re d  c i r c u i t s  o r  by a d d in g  a h y b r id  c o i l  
on n o n re p e a te re d  c i r c u i t s  o r  2 - w ir e  re p e a te re d  
c i r c u i t s .

4 .0 7  A s y s te m  o f  s w i tc h in g  pads i s  u se d  t o  
a d ju s t  t r a n s m is s io n  lo s s e s  on th e  v a r io u s

ty p e s  o f  c o n n e c t io n s .  I n  g e n e r a l ,  th e  sys te m  
makes use  o f  s w i t c h in g  pads in  i n t e r t o l l  t r u n k  
c i r c u i t s .  These s w i tc h in g  p a d s , u s u a l ly  r e f e r r e d  
t o  as th e  "A " p a d s , have  th e  same v a lu e  ( 4 ,  5 , 6 , o r  
7 db ) f o r  a l l  i n t e r t o l l  t r u n k s  i n  a g iv e n  o f f i c e .  
The No. 4A t o l l  s w i tc h in g  s y s te m  has s p l i t  "A " 
pads  w h ic h  c o n s is t  o f  a 2 db p a r t  and an A -2  p a r t .  
The w h o le  "A " pad re m a in s  i n  on d i a l  i n t e r t o l l  
c o n n e c t io n s  and  i s  s w itc h e d  o u t in  a c o n n e c t io n  
t o  a h ig h  lo s s  t r u n k  o f  a n y  k in d  o r  t o  a 2 - w ir e  
r in g d o w n  t r u n k .  On " lo w - lo s s  t e r m in a l  co n ­
n e c t io n s , "  o n ly  th e  2 db pad i s  s w itc h e d  o u t .

4 .0 8  The in c o m in g  t r u n k  ha s  tw o  p o s s ib le  c la s s  
m arks  f o r  in d i c a t i n g  th e  t r a n s m is s io n

g ra d e  o f  th e  in c o m in g  t r u n k .  T h is ,  w i t h  i n ­
f o r m a t io n  c o n c e rn in g  th e  d e s t in a t i o n  o f  th e  
c a l l ,  e n a b le s  th e  No. 4A s y s te m  t o  s e t  up  th e  
c o n n e c t io n  t o  an o u tg o in g  t r u n k  o f  th e  p ro p e r  
g ra d e  o f  t r a n s m is s io n .  T a b le  B (b e lo w )  i l ­
l u s t r a t e s  t h i s .

TERMINATIONS ON INCOMING, OUTGOING, AND SENDER 
L IN K  FRAMES

4 .0 9  W ith  th e  tw o  s ta n d a rd  No. 4A a r r a n g e ­
m e n ts , s in g le  com b ined  t r a i n  o p e r a t io n

and s e p a ra te  t r a i n  com b ined  o p e r a t io n ,  th e  
p o s s ib le  in c o m in g  and o u tg o in g  l i n k  fra m e  co n ­
n e c t io n s  a re  shown in  F ig .  7 .

4 .1 0  I n  s e p a ra te  t r a i n  com b ined  o f f i c e s ,  a l l  
in c o m in g  t r u n k s  a p p e a r on b o th  t r a i n s ,

and  i n t e r t r a i n  b a la n c in g  i s  done on th e  o u t 
f ra m e s .  T h e r e fo r e ,  o u tg o in g  t r u n k  g ro u p s  w i l l  
be a s s ig n e d  t o  e i t h e r  t r a i n  i n  a c c o rd a n c e  w i t h  
t r a f f i c  r e q u ire m e n ts .  O u tg o in g  t r u n k  g ro u p s  
s h o u ld  n o t  be s p l i t  be tw e e n  t r a i n s  i f  p o s s ib le ,  
and no o u tg o in g  t r u n k s  s h o u ld  be m u l t ip le d  
t o  b o th  t r a i n s .

4 .1 1  A s e n d e r l i n k  fra m e  p r o v id e s  100 t r u n k s  
r e q u i r i n g  a g iv e n  ty p e  o f  s e n d e r w i t h

a c c e s s  t o  40 s e n d e rs  o f  t h a t  t y p e .  S en de rs  
o f  a t y p e ,  e i t h e r  MF o r  d i a l  p u ls e  in c o m in g  
o r  r e v e r t i v e  -  PCI o u tg o in g ,  a re  c o n n e c te d  to  
th e  s e n d e r l i n k  fra m e s  in  g ro u p s  o f  80 maximum 
on a " k e y "  fra m e  b a s is .  The "k e y "  fra m e s  a re  
th e  f i r s t  f o u r  s e n d e r l i n k  fra m e s  and a re  
in te r c o n n e c te d  w i t h  a s l i p  m u l t i p le  w h ic h  i s  
a r ra n g e d  so t h a t ,  when th e r e  a re  40 o r  le s s  
s e n d e rs ,  a l l  s e n d e rs  a p p e a r on a l l  l i n k  f ra m e s .  
When th e  num ber exce e d s  4 0 , th e  a d d i t i o n a l  
s e n d e rs  a re  in t r o d u c e d  i n t o  th e  s l i p  m u l t i p le  
i n  su ch  a way t h a t  when th e  maximum o f  80 a re  
p r o v id e d  each  s e n d e r has a p p e a ra n c e s  on tw o 
k e y  f ra m e s .  When th e  num ber i s  be tw een  40 
and 8 0 , some s e n d e rs  a p p e a r on tw o  k e y  fra m e s  
and o th e r s  on f o u r  k e y  f ra m e s . T hus, each 
fra m e  a lw a y s  has a c c e s s  t o  40 s e n d e rs  when 40 
o r  m ore s e n d e rs  p e r  ty p e  a re  p r o v id e d .  How­
e v e r ,  th e  c o m b in a t io n s  o f  40 s e n d e rs  v a r y .
When m ore th a n  f o u r  s e n d e r l i n k  fra m e s  p e r  ty p e  
o f  s e n d e r a re  r e q u i r e d ,  th e  a d d i t i o n a l  ones 
a re  in t r o d u c e d  as n o n k e y  f ra m e s . The fra m e s  
4 , 8 , e t c . ,  have  th e  same s e n d e rs  on th e  same 
h o r i z o n t a ls  as fra m e  0 ;  5 , 9 , e t c . ,  as 
fra m e  1 ;  e t c .

TYPES OF TRUNKS

A . G e n e ra l

4 .1 2  The t r u n k s  o f  th e  No. 4A sy s te m  may be 
c l a s s i f i e d  a s :

1 . I n t e r t o l l
2 .  T o l l  c o n n e c t in g

a . T o l l  tandem
b . T o l l  c o m p le t in g

(1 )  T o l l  s w i tc h in g
(2 )  O p e ra to r  t r u n k s

TX t r u n k s
121 ( in w a rd  a s s is ta n c e )
I n f o r m a t io n  t r u n k s
R a te  and r o u te
D e la y e d  th ro u g h  p o s i t i o n  t r u n k s

C la s s  M ark  on 
In c o m in g  T ru n k

VO ( v ia  o n ly )

NVO (n o n  v ia  o n ly )

TABLE B

Type o f  T ra n s m is s io n  G rade o f
In c o m in g  T ru n k ______  _______________ O u tg o in g  I n t e r t o l l  T ru n k

I n t e r t o l l  o r  t o l l  tandem  VO
fro m  d e la y e d  th r o u g h  b o a rd

A l l  o th e r  t o l l  tandem

VO:

NVO:

T ru n k s  w i t h  th e  NVO m ark  can c o n n e c t to  
t r u n k s  o f  e i t h e r  th e  v ia  (VO) o r  
t e r m in a l  g ra d e  (NVO) d e p e n d in g  on th e  
c o d e s .

i f  s w itc h e d  i n  th e  d i s t a n t  c i t y .

i f  th e  c a l l  in v o lv e s  o n ly  one i n t e r t o l l  
t r u n k .
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FOR SINGLE TR AIN  O F F IC E S -C O M B IN E D  O P E R A T IO N :

IN C O M IN G  
LI NK 

FR A M E S
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L IN K

FRAMES

IN T E R T O L L
TRUNKS

TANDEM
TRUNKS

INTERTO LL
TRUNKS

TO LL COMPLETING 
TR U N K S

FOR SEPARATE TR A IN  OFFICES -  COM BI NED OPERATION:

IN T E R T O LL  T R A IN

INCOM ING
L IN K

FRAMES

OUTGOING
LINK

FRAMES

IN TERTO LL
TRUNKS

TO LL COM PLETING 
T R U N K S

IN TER TO LL 
TRUNKS

TO LL COMPLETING 
TRUNKS

FIG. 7 -  TR U N K  APPEARANCES ON INCOMING A N D  OU TG O IN G  L IN K  FRAMES
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3 . M is c e l la n e o u s

a .  O v e r f lo w
b .  C om bined N C -o p e ra to r
c .  R e o rd e r
d .  D i g i t  a b s o rb in g
e . T e s t t r u n k s

B . I n t e r t o l l  T ru n k s

4 .1 3  These t r u n k s ,  w h ic h  a re  u se d  t o  e s ta b ­
l i s h  c o n n e c t io n s  t o  o th e r  t o l l  p o in t s  

and w h ic h  have  an a p p e a ra n c e  a t  a No. 17C t o l l  
t e s t  b o a rd ,  a re  s im i l a r  to  th o s e  u se d  i n  th e  
No. A4A s y s te m . The ty p e s  a r e :

1 . In c o m in g  d i a l  p u ls e
2 . In c o m in g  m u l t i f r e q u e n c y
3 . Two w ay, in c o m in g  d i a l  p u ls e ,  o u tg o in g  

m u l t i f r e q u e n c y ,  d i a l  p u ls e ,  o r  a u to m a t ic
4 .  Two w ay, in c o m in g  m u l t i f r e q u e n c y ,  o u t ­

g o in g  m u l t i f r e q u e n c y ,  d i a l  p u ls e ,  o r  
a u to m a t ic

5 . O u tg o in g  m u l t i f r e q u e n c y ,  d i a l  p u ls e ,  o r  
a u to m a t ic

6 . O u tg o in g  r in g d o w n  i n t e r t o l l
7 . O u tg o in g  r in g d o w n  i n t e r t o l l  a p p l iq u e s

C. R ingd ow n  I n t e r t o l l  A p p liq u e s

p r o v id e d  f o r  t h r e e  w i r e ,  E and M, o r  lo o p  s ig ­
n a l in g .  Loop  s ig n a l in g  may use  h ig h - lo w  o r  
r e v e r s e  b a t t e r y  a r ra n g e m e n ts .  R in g in g  may be 
e i t h e r  lo o p  2 0 - c y c le  r in g in g  o r  E and M p u ls e d  
r i n g .

4 .1 8  The d i f f e r e n t  ty p e s  a r e :

1.
2.
3 .
4 .
5 .
6 .
7 .
8 . 
9 .

10.

D ia l  p u ls e ,  tw o  w ir e  ( r e g u la r )
D ia l  p u ls e ,  t h r e e  w ir e  ( r e g u la r )
D ia l  p u ls e ,  t h r e e  w ir e  ( th r o u g h )  
M u l t i f r e q u e n c y ,  tw o  w ir e  ( r e g u la r )

t h r e e  w ir e  ( r e g u la r )  
t h r e e  w ir e  ( th ro u g h )  
f o u r  w ir e  ( r e g u la r )  

M u l t i f r e q u e n c y ,  f o u r  w ir e  ( th ro u g h )  
M u l t i f r e q u e n c y ,  f ro m  d e la y e d  th ro u g h  
p o s i t io n s
M u l t i f r e q u e n c y ,  f ro m  No. 17C t e s t  b o a rd

M u l t i f r e q u e n c y ,
M u l t i f r e q u e n c y ,
M u l t i f r e q u e n c y ,

T o l l  C o m p le t in g  

T o l l  S w i tc h in g  T ru n k s

4 .1 9  These a re  one w ay, may be h ig h  lo s s  o r
lo w  lo s s  f ro m  a t r a n s m is s io n  s ta n d p o in t ,  

and may be p r o v id e d  w i t h  w e t - d r y ,  r e v e rs e  b a t ­
t e r y ,  o r  h ig h - lo w  s u p e r v is io n .

4 .1 4  When r in g d o w n  i n t e r t o l l  c i r c u i t s  a re  to  
be m u l t i p le d  on th e  o u tg o in g  f ra m e s ,  th e  

e x i s t i n g  r in g d o w n  i n t e r t o l l  t r u n k s  and t h e i r  
a p p e a ra n c e s  i n  th e  m anua l s w itc h b o a rd  a re  l e f t  
i n t a c t ,  and th e  a p p l iq u e  c i r c u i t s  a re  p r o v id e d ,  
so t h a t ,  w i t h  p r o p e r  r in g in g  c o n t r o l  and w i t h  
exchange  o f  b u s y  w i t h  th e  m anua l s w itc h b o a r d ,  
th e  No. 4A can  p ic k  up a r in g d o w n  i n t e r t o l l  
c i r c u i t  i n  th e  o u tg o in g  c o n d i t i o n .

4 .2 0  The No. 4A s y s te m  h a s  tw o  ty p e s  o f  d i a l  
t o l l  s w i t c h in g  t r u n k s .  One i s  u se d  f o r

MF o r  DP o u t p u ls in g  o r  f o r  s t r a ig h t f o r w a r d  
o p e r a t io n ;  and th e  o th e r  f o r  o f f i c e s  in  c i t i e s  
w here  r e v e r t i v e  p u ls in g  o r  PCI i s  em p lo ye d .

4 .2 1  S w itc h in g  t r u n k s  t o  re p e a te d  d i a l i n g  
t o l l  t r a i n s  and t o  some com m u n ity  d i a l

o f f i c e s ,  h o w e v e r, have  m ore c o m p lic a te d  fu n c ­
t io n s  and m ust em p lo y  m ore co m p le x  t r u n k s .

4 .1 5  The r in g d o w n  i n t e r t o l l  a p p l iq u e  c i r c u i t s  
a re  p r o v id e d  w i t h  tw o  a l t e r n a t e  b u i ld - o u t

pad c o n d i t i o n s .  One o p t io n  p r o v id e s  f o r  a 
f i x e d  "S " pad and th e  o th e r  f o r  s w i tc h a b le  pad 
a r ra n g e m e n ts .  The l a t t e r  o p t io n  may be em­
p lo y e d  w here  i t  i s  p la n n e d  t o  r o u te  l o c a l l y  
o r ig in a t e d  c a l l s  t o  th e  r in g d o w n  i n t e r t o l l  
t r u n k s  v ia  th e  No. 4A s w itc h e s  i f  t r a n s m is s io n  
c o n d i t i o n s  p e r m it .

D. T o l l  C o n n e c t in g  T ru n k s

4 .1 6  T ru n k s  w h ic h  c o n n e c t a No. 4A t o l l  o f f i c e  
w i t h  l o c a l  o f f i c e s  o r  s w itc h b o a rd s  a re

c a l le d  t o l l  c o n n e c t in g  t r u n k s .  In c o m in g  t o  
th e  N o. 4A th e y  a re  c a l le d  t o l l  ta n d e m ; o u t ­
g o in g  th e y  a re  t o l l  c o m p le t in g .  These t r u n k s  
a re  s im i l a r  t o  th e  c o r re s p o n d in g  t r u n k s  em­
p lo y e d  i n  th e  No. A4A s y s te m .

T o l l  Tandem

4 .1 7  The No. 4A t o l l  tandem  t r u n k s  a re  de ­
s ig n e d  t o  c o n n e c t th ro u g h  th e  s w i t c h in g

fra m e s  w i t h  i n t e r t o l l  t r u n k s  o r  t o l l  c o n n e c t­
in g  t r u n k s .  They a re  one way and may be h ig h  
lo s s  o r  lo w  lo s s  f ro m  a t r a n s m is s io n  s ta n d ­
p o in t .  Tandem t r u n k s  f ro m  m an ua l th ro u g h  
b o a rd s ,  as w e l l  as c e r t a in  c o n fe re n c e  and 
o v e rs e a s  p o s i t i o n s ,  a re  th r o u g h - ty p e  t r u n k s  
e q u ip p e d  w i t h  pad  c o n t r o l .  Tandem t r u n k s  a re

4 .2 2  A p p liq u e s  f o r  o p e r a to r  o f f i c e  t r u n k s  a re  
t o l l  c o m p le t in g  t r u n k s  w h ic h  s e c u re  a c ­

c e s s  t o  e x i s t i n g  o p e r a to r  o f f i c e  t r u n k s  t o  
co m m u n ity  d i a l  o f f i c e s .  O u tw a rd  t r a f f i c  i s  
h a n d le d  a t  s w itc h b o a r d  p o s i t io n s  and th e  a p ­
p l iq u e s  c o m p le te  in w a rd  t r a f f i c  f ro m  th e  No. 
4A . When th e y  a re  t o  be m u l t ip le d  on th e  o u t ­
g o in g  f ra m e s ,  th e  e x i s t i n g  t o l l  s w i tc h in g  t r u n k s  
and t h e i r  a p p e a ra n c e s  a t  th e  s w itc h b o a rd s  a re  
l e f t  i n t a c t ,  and a p p l iq u e  c i r c u i t s  a re  p r o ­
v id e d  i n  o r d e r  t h a t ,  w i t h  exchange  o f  b u s y  
w i t h  th e  s w itc h b o a r d s ,  th e  No. 4A can  s e le c t  
one o f  th e s e  c i r c u i t s  i n  th e  o u tg o in g  c o n d i t i o n .

O p e ra to r  T ru n k s

4 .2 3  These c o n s is t  o f :

(a )  TX T r u n k s : A u to m a t ic  t r u n k s  a re  p r o ­
v id e d  t o  o u tw a rd  t o l l  b o a rd s  f o r  e x te n d ­

in g  c o n n e c t io n s  th r o u g h  th e  t o l l  c r o s s b a r  
s y s te m  t o  TX (o u tw a rd  d e la y e d )  p o s i t i o n s .
I n  th e  case  o f  No. 1 and No. 3 ty p e  t o l l  
s w i tc h b o a r d s ,  2 -  and 3 - w ir e  c i r c u i t s  a re  
a v a i la b l e .  F o r  DSA s w itc h b o a r d s ,  2 - w ir e  
c i r c u i t s  a re  p r o v id e d .  I f  c o n n e c t io n  i s  to  
be made t o  one o f  s e v e r a l  TX team s in  a d i s ­
t a n t  b u i ld in g  o v e r  a common t r u n k  g ro u p , 
t o l l  s w i t c h in g  t r u n k s  c a p a b le  o f  p a s s in g  r e -  
r i n g  a re  u se d  a t  th e  No. 4A end and one o r  
m ore DP d i g i t s  s e n t  i n t o  s e le c t o r s  a t  th e  
d i s t a n t  e n d .
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(b )  In w a rd  O p e ra to r  T ru n k s  (Code 1 2 1 ) : I n ­
w a rd  o p e r a to r  t r u n k s  f ro m  th e  o u tg o in g

l i n k  fra m e s  a re  p r o v id e d  so t h a t  in w a rd  
(N o . 5 , No. 3 t y p e ,  o r  No. 1) t o l l  o p e r a to r s  
may be re a c h e d  in  re s p o n s e  t o  th e  code 121 
d ia le d  o r  keye d  o v e r  d i a l  t r u n k s  f o r  a s s i s t ­
a n c e . The t r u n k  o p e ra te s  e s s e n t i a l l y  as a 
r in g d o w n  i n t e r t o l l  t r u n k ;  t h a t  i s ,  s u p e r ­
v i s i o n  f ro m  th e  o r i g in a t i n g  end i s  r e c e iv e d  
in  th e  t r u n k  and r e c a l l s  th e  in w a rd  o p e r a to r .

( c )  I n fo r m a t io n  T ru n k s  (Code 1 5 1 ) : A u to ­
m a t ic  2 -  o r  3 - w ir e  t r u n k  c i r c u i t s  w i t h

a u d ib le  r i n g  a re  u se d  f o r  t r u n k s  t o  i n ­
f o r m a t io n  d e s k s . A f t e r  th e  in fo r m a t io n  op ­
e r a t o r  ha s  r e le a s e d  f ro m  a c o n n e c t io n ,  a 
f l a s h in g  s ig n a l  i s  a u t o m a t ic a l ly  s e n t  t o ­
w a rd  th e  o r i g in a t i n g  en d .

(d )  R a te  and R o u te  T ru n k s  (Code 1 4 H  : A u to ­
m a t ic  t r u n k  c i r c u i t s  a re  p r o v id e d  f o r

t r u n k s  k e y -e n d e d  a t  r a t e  and r o u te  d e s k s .
The o r i g in a t i n g  o p e r a to r  u se s  them  t o  re a c h  
th e  r a t e  and  r o u te  d e sk  o p e r a to r s  t o  o b ta in  
in fo r m a t io n  p e r t i n e n t  t o  th e  c a l l  n o t  c o v ­
e re d  i n  h e r  b u l l e t i n .

(e )  D e la y e d  T h ro u g h  P o s i t i o n  T ru n k s

(1 )  C i r c u i t  R e q u e s t T r a f f i c : D u r in g  p e r i ­
ods o f  h e a v y  t r a f f i c ,  t r u n k  g ro u p s  may

become o v e r lo a d e d  and o p e r a to r s  t r y i n g  t o  
re a c h  th e s e  g ro u p s  th ro u g h  th e  No. 4A s y s ­
tem  e n c o u n te r  d e la y s .  I n  case  th e  o u tw a rd  
o p e r a to r  d e s ir e s  t o  le a v e  a c i r c u i t  r e ­
q u e s t ,  she d i a l s  th e  code "1 2 1 "  and i s  
c o n n e c te d  t o  d e la y e d  th r o u g h  p o s i t io n s  
w h ic h  a re  p r o v id e d  t o  h a n d le  s u c h  c a l l s  
d u r in g  b u s y  h o u r s ,  o r  i f  t h i s  o f f i c e  i s  
e q u ip p e d  w i t h  co m b in ed  N C -o p e ra to r  t r u n k s ,  
th e  o r i g i n a t i n g  o p e r a to r  may i n  th e  f u t u r e  
s ig n a l  th e  d e la y e d  th ro u g h  p o s i t i o n  o p e r ­
a t o r  b y  r i n g in g  f o r w a r d .  The r i n g  d is c o n ­
n e c ts  th e  f la s h e s  and s w itc h e s  t o  th e  d e la y e d  
th r o u g h  o p e r a to r .

(2 )  A t  s m a l le r  i n s t a l l a t i o n s  o r  a t  th o s e  
h a n d l in g  a r e l a t i v e l y  s m a l l am ount o f

th ro u g h  t r a f f i c ,  th e  No. 3 ty p e  o r  No. 1 
s w itc h b o a rd  may be u se d  f o r  121 t r a f f i c  
w i t h  some t r a n s m is s io n  r e a c t io n s .

(3 )  I n t e r p o s i t i o n  T r u n k s : I n t e r p o s i t i o n
t r u n k s  a re  p r o v id e d  t o  p e r m it  commu­

n i c a t i o n  b e tw e e n  o p e r a to r s .  Each d e la y e d  
th r o u g h  p o s i t i o n  i s  p r o v id e d  w i t h  a c c e s s  
t o  e v e ry  o t h e r .  The o u tg o in g  ends o f  
th e s e  t r u n k s  a re  m u l t i p le d  th ro u g h  th e  
b o a rd  (e a c h  a p p e a ra n c e  h a v in g  a b u s y  o r  
i d l e  i n d i c a t i n g  la m p ) ,  and th e  a n s w e r in g  
ends t e r m in a te  on th e  i n d i v i d u a l  p o s i t io n s  
i n  a n s w e r in g  J a c k s  and la m p s .

(4 )  W here d e la y e d  th ro u g h  and th r o u g h  p o ­
s i t i o n s  a p p e a r i n  th e  same s w i t c h ­

b o a rd ,  w h ic h  may be th e  case  f o r  No. 1 and 
No. 3 ty p e  s w itc h b o a r d s ,  i n t e r p o s i t i o n  
t r u n k s  a re  p r o v id e d  t o  c o n n e c t th e s e  p o ­
s i t i o n s .

(5 )  I n t e r p o s i t i o n  t r u n k s  may a ls o  c o n n e c t 
th e  No. 5 b o a rd ,  when p r o v id e d ,  and th e

th ro u g h  p o s i t io n s  o f  t o l l  s w itc h b o a rd s  
No. 1 , and No. 3 , 3C, o r  3C L. These t r u n k s  
a re  u se d  to  f a c i l i t a t e  th e  h a n d l in g  o f  de ­
la y e d  th ro u g h  c a l l s  w h ic h  in v o lv e  th e  
th ro u g h  o p e r a to r s  i n  each  o f  th e  t o l l  o f ­
f i c e s .

(6 )  Tandem T r u n k s : Tandem t r u n k s  f ro m  th e
d e la y e d  th ro u g h  p o s i t io n s  t o  th e  i n ­

com ing  l i n k  fra m e s  a re  p r o v id e d ,  and c i r ­
c u i t  re q u e s ts  a re  u s u a l ly  c o m p le te d  o v e r  
th e s e  4 - w ir e  t r u n k s  w h ic h  have  t e s t  and 
m a k e -b u s y  ja c k s .

(7 )  M o n ito r in g  T ru n k s  f ro m  th e  No. 17C T o l l
T e s t B o a rd : A c i r c u i t  i s  a v a i la b le

w h ic h  p e r m its  d e la y e d  th r o u g h  p o s i t i o n  op­
e r a to r s  t o  m o n ito r  on b u sy  i n t e r t o l l  t r u n k s  
t h a t  th e y  w is h  t o  s e c u re  u n d e r  em ergency  
c o n d i t i o n s .  A m o n i t o r in g  t r u n k  i s  p a tc h e d  
t o  an i n t e r t o l l  t r u n k  a t  th e  t e s t  b o a rd  
upon  re q u e s t  o f  th e  o p e r a to r .

(8 )  W ith  t h i s  a r ra n g e m e n t,  th e  o p e r a to r  
n o t  o n ly  d e te rm in e s  when th e  i n t e r t o l l

t r u n k  becomes i d l e ,  b u t ,  i f  n e c e s s a ry ,  i s  
a b le  t o  c u t  i n  and re q u e s t  th e  r e le a s e  o f  
th e  t r u n k  i f  i t  i s  b e in g  h e ld  b y  an op­
e r a t o r .

(9 )  When th e  t r u n k  becom es i d l e ,  she s e ­
c u re s  i t  i n  th e  n o rm a l m anner b y  k e y ­

in g  o v e r  a tandem  t r u n k .  H a v in g  s e c u re d  
th e  t r u n k ,  she i n s t r u c t s  th e  t e s t  b o a rd  
t o  rem ove th e  m o n i t o r in g  p a tc h .

(1 0 )  D e la y  Q u o ta t io n  T r u n k s : U n d e r p re s e n t
a r ra n g e m e n ts ,  i n  th e  e v e n t t h a t  an

o u tw a rd  t r u n k  g ro u p  w i t h  o v e r f lo w  t r u n k s  i s  
b u s y  and i s  p u t  on a " p o s te d  d e la y "  by 
means o f  p a tc h in g  a t  th e  t r a f f i c  s u p e r ­
v i s o r y  p a n e l,  a n y  c a l l  f o r  t h i s  g ro u p  i s  
a u t o m a t ic a l ly  r o u te d  o v e r  a d e la y  q u o ta ­
t i o n  t r u n k  t o  an o p e r a to r ,  o r  i n  some i n ­
s t a l l a t i o n s ,  t o  a re c o rd e d  q u o t a t io n  o f  
th e  p o s te d  d e la y .  M o d i f i c a t io n s  o f  th e s e  
a rra n g e m e n ts  a re  u n d e r  s tu d y .

(1 1 )  When s ig n a le d  t h a t  an  in c o m in g  c a l l  
ha s  re a c h e d  d e la y  q u o te ,  th e  o p e r a to r

a l t e r n a t e s  d e la y  a n n o un cem en ts  and  f la s h e s  
u n t i l  th e  o v e r f lo w  c i r c u i t s  a re  r e le a s e d .

(1 2 ) I f  th e  c a l l  i s  r o u te d  t o  a r e c o r d in g  
m a c h in e , f la s h e s  and a maximum o f  s i x

in d e p e n d e n t d e la y  q u o ta t io n s  can  be pa sse d  
f ro m  th e  m ach ine  t o  o v e r f lo w  t r u n k  c i r ­
c u i t s .  T here  i s  p r o v is io n  f o r  an o p e r a to r  
t o  r e c o r d  d e la y  q u o ta t io n s  on th e  m a c h in e , 
c h e c k  th e  r e c o r d in g ,  and announce  and f la s h  
i n  case  o f  t r o u b le  o r  a change in  a n ­
n o u n ce m e n t.

(1 3 ) O p e ra to rs  who r e c e iv e  a d e la y  q u o te  
w i l l  h o ld  th e  t i c k e t  and r e a t te m p t  to

p la c e  th e  c a l l  a f t e r  th e  q u o te d  t im e  has 
e la p s e d .
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( f )  T o l l  S t a t io n  O p e ra to r  (Code 1 8 1 ) :  T ru n k s
may be p r o v id e d  to  p e r m it  o p e r a to r s  a t  d i s ­

t a n t  d i a l  p o in t s  to  re a c h  a m anua l t o l l  p o ­
s i t i o n  w h ere  c o n n e c t io n s  a re  c o m p le te d  t o  
t o l l  s t a t io n s .

(g )  T r a n s fe r  to  CLR B oa rd  (Code 1 9 1 1 : T ru n k s
may be p r o v id e d  f o r  th e  u se  o f  d i a l  t r i b ­

u t a r y  o p e r a to r s  i n  r e a c h in g  CLR o p e r a to r s  i n  
th e  No. 4A t o l l  c e n te r  a re a .

E . M is c e l la n e o u s  T ru n ks

G ro u p -b u s y  F a c i l i t i e s

4 .2 4  T ru n k  g ro u p s  may be e q u ip p e d  w i t h  g ro u p -  
b u s y  c i r c u i t s .  G ro u p -b u s y  c i r c u i t s  a s ­

s o c ia te d  w i t h  r o u te  r e la y s  in d ic a t e  t o  th e  de ­
c o d e rs  th e  f i r s t  s u b g ro u p  w i t h  i d l e  t r u n k s ,
o r  t h a t  a l l  t r u n k s  in  th e  g ro u p  a re  b u s y , th u s  
c a u s in g  th e  d e c o d e r to  r o u te  c a l l s  t o  th e  f i r s t  
s u b g ro u p  w i t h  i d l e  t r u n k s ,  t o  an  a l t e r n a t e  
r o u t e ,  t o  th e  o v e r f lo w  t r u n k s  o f  t h i s  g ro u p ,  
t o  NC, o r  t o  r e o r d e r .

4 .2 5  G ro u p -b u s y  c i r c u i t s  may be a s s o c ia te d  
w i t h  ja c k s  a t  th e  d e la y e d  th r o u g h  p o s i ­

t i o n s .  When an o p e r a to r  p lu g s  i n t o  th e  ja c k  a s s o ­
c ia t e d  w i t h  a g ro u p -b u s y  c i r c u i t  o f  a g iv e n  t r u n k  
g ro u p ,  th e  s u p e r v is o r y  lam p o f  th e  c o rd  r e ­
m a in s  d a rk  when a l l  t r u n k s  a re  b u s y , and f la s h e s  
a t  120 ipm  when one o r  m ore t r u n k s  a re  a v a i l ­
a b le .

C om bined N C -o p e ra to r

4 .2 6  I f  a l l  th e  o u tg o in g  t r u n k s  in  a g ro u p  
a re  b u s y  and a l l  th e  o v e r f lo w  t r u n k s  ( i f

p r o v id e d )  a re  a ls o  b u sy  and no a l t e r n a t e  r o u te  
i s  a v a i la b l e ,  a c a l l  f o r  t h i s  g ro u p  i s  r o u te d  
t o  a co m b in ed  N C -o p e ra to r  t r u n k  w h ic h  sends 
a 3 0 - ip m  s ig n a l  b a c k  to  th e  o p e r a to r .  I n  th e  
f u t u r e  i f  th e  o r i g in a t i n g  o p e r a to r  d e s ir e s  t o  
le a v e  a c i r c u i t  r e q u e s t ,  she may s ig n a l  th e  
d e la y e d  th r o u g h  p o s i t i o n  o p e r a to r  by  r in g in g  
fo r w a r d .  The r i n g  d is c o n n e c ts  th e  f l a s h  and 
s w itc h e s  to  th e  d e la y e d  th r o u g h  o p e r a to r .

R e o rd e r  T ru n k s

4 .2 7  R e o rd e r  t r u n k s  p ro d u c in g  1 2 0 - ip m  f la s h e s  
a re  p r o v id e d .  I f  th e  t r u n k  i s  n o t  r e ­

le a s e d  w i t h in  120 t o  240 s e c o n d s , a t im e  a la rm  
r e g i s t e r  i s  s c o re d ,  and v i s u a l  and a u d ib le  
a la rm  s ig n a ls  f u n c t i o n .

4 .2 8  A seco nd  ty p e  o f  r e o r d e r  t r u n k  p e r m its  
m o n i t o r in g  f ro m  d e la y e d  th ro u g h  p o s i ­

t i o n s .  When u se d  f o r  m o n i t o r in g ,  i t s  a u to m a t ic  
f l a s h in g  and t im in g  f u n c t io n s  a re  d is a b le d .

D i g i t  A b s o rb in g  T ru n k s

4 .2 9  These t r u n k s  a re  u se d  i n  No. 4A t o l l  o f ­
f i c e s  t o  c o m p le te  in c o m in g  c a l l s  when

m ore th a n  s i x  d i g i t s  a re  r e q u i r e d  f o r  t r a n s ­
l a t i o n ,  as i n  th e  case  w here  a 4 -  o r  5 - d i g i t  
TX code i s  p re c e d e d  by  th e  home TC c o d e . The 
use  o f  th e  d i g i t  a b s o rb in g  t r u n k  p e r m it s  de ­
l e t i o n  o f  th e  f i r s t  th r e e  d i g i t s  b y  r o u t i n g  th e  
c a l l  th r o u g h  th e  s y s te m  t w ic e .

T e s t T ru n k s

T e s t L in e  f o r  N o is e  and B a la n c e  M easurem ent 
(Code 100)

4 .3 0  T h is  t e s t  l i n e  e n a b le s  a te s tm a n  a t  a 
d i s t a n t  o f f i c e  to  d i a l  i n t o  t h i s  o f f i c e

and  re a c h  t h i s  l i n e  i n  o r d e r  t o  make b a la n c e  
and  n o is e  t e s t s  on th e  i n t e r t o l l  t r u n k s  used  
t o  s e t  up  th e  c o n n e c t io n .  B a s i c a l ly  t h i s  c i r ­
c u i t  c o n s is t s  o f  a  600-ohm  r e s is ta n c e  and a 
c o n d e n s e r.  I t  may be s e le c te d  by  th e  o u tg o ­
in g  t r u n k  t e s t  c i r c u i t  t o  d e te rm in e  w h e th e r  i t  
f u n c t io n s  s a t i s f a c t o r i l y .

T ru n k  to  No. 17C T e s t B o a rd  (Code 101)

4 .3 1  T h is  t r u n k  p r o v id e s  means f o r  e s t a b l i s h ­
in g  a c o n n e c t io n  th ro u g h  th e  o u tg o in g

l i n k  fra m e  to  th e  t o l l  t e s t  b o a rd  f o r  commu­
n i c a t io n  w i t h  th e  t o l l  te s tm a n . Two ja c k s  
p e r  t r u n k  a re  p r o v id e d  a t  each  a p p e a ra n c e  a t  
th e  t e s t  b o a rd  s in c e  t r a n s m is s io n  o v e r  th e s e  
t r u n k s  i s  on a 4 - w ir e  b a s is .

Tandem T ru n k s  f ro m  No. 17C T e s t B o a rd

4 .3 2  These MF t r u n k s  p r o v id e  a c c e s s  t o  a l l  
th e  o u tg o in g  t r u n k  g ro u p s .  They t e r m i ­

n a te  on th e  in c o m in g  l i n k  fra m e s  and a re  a r ­
ra n g e d  t o  c o n n e c t t o  in c o m in g  s e n d e rs  th ro u g h  
s e n d e r l i n k  f ra m e s .  Two ja c k s  p e r  t r u n k  a re  
p r o v id e d  as a b o v e .

M i l l i w a t t  S u p p ly  (Code 102 and 959)

4 .3 3  T h is  c i r c u i t  p e r m it s  a c o n n e c t io n  to  be 
e s ta b l is h e d  th ro u g h  th e  in c o m in g  and o u t ­

g o in g  l i n k  fra m e s  t o  a s o u rc e  o f  1 0 0 0 -c y c le  
t e s t i n g  pow er f o r  t r a n s m is s io n  m ea su re m en ts .
I t  p r o v id e s  a 2 db lo s s  be tw ee n  th e  s u p p ly  and 
th e  i n t e r t o l l  t r u n k .

T e s t L in e  C i r c u i t  (Code 103)

4 .3 4  T h is  c i r c u i t  i s  u se d  to  t e r m in a te  a t e s t  
c a l l  f ro m  a d i s t a n t  o f f i c e  and t o  i n d i ­

c a te ,  b y  s u p e r v is o r y  s ig n a ls ,  th e  c u t  th ro u g h  
o f  s w itc h e s  and th e  c o r r e c t  f u n c t i o n in g  o f  th e  
r i n g in g  f e a t u r e .

A u to m a t ic  I n t e r t o l l  T ru n k  T ra n s m is s io n  T e s t 
L in e  C i r c u i t  (Code 104)

4 .3 5  T h is  c i r c u i t  p e r m it s  th e  c o n n e c t io n  o f  
i n t e r t o l l  t r u n k s  t o  a s o u rc e  o f  t r a n s ­

m is s io n  t e s t i n g  po w e r a t  th e  t e r m in a t in g  o f f i c e .

T ru n k  t o  No. 20 o r  21 K ey C a b in e t  (Code 958)

4 .3 6  P r o v is io n  i s  made f o r  t r u n k s  f ro m  a t o l l  
o r  l o c a l  o f f i c e  t o  re a c h  a No. 20 o r  21

k e y  c a b in e t  a t  a s w itc h m a n 's  d e sk  o r  a t  a t e l e ­
phone w i t h  m u l t i p le  k e y s  and lam ps a t  th e  m a in ­
te n a n c e  f ra m e s .  I n  c o n ju n c t io n  w i t h  o u tg o in g
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t r u n k s  f ro m  th e  te le p h o n e ,  k e y ,  and lam p c i r ­
c u i t s  a t  th e  d i s t a n t  o f f i c e s ,  t h i s  c i r c u i t  i s  
u se d  as a means f o r  d i r e c t  v e r b a l  c o m m u n ic a tio n  
b e tw e e n  th e  m a in te n a n c e  men in  th e  tw o  o f f i c e s .  
I t  i s  an a id  t o  th e  m a in te n a n c e  men i n  p r o ­
v id in g  and o b t a in in g  in fo r m a t io n  t h a t  w i l l  be 
h e lp f u l  i n  th e  lo c a t io n  o f  t r o u b le s .

T ru n k  f ro m  Ho. 20 o r  21 K ey C a b in e t

4 .3 7  T h is  i s  th e  o u tg o in g  c o u n te r p a r t  o f  th e  
above  c i r c u i t .

5 . DELAYED THROUGH TOLL SWITCHBOARD POSITIONS

5 .0 1  The No. 5 t o l l  s w itc h b o a r d  i s  a  5 ' 4 "  
h ig h ,  9 2 - ja c k ,  d o u b le - p lu g ,  c o r d - ty p e

s w itc h b o a rd  lo c a te d  i n  th e  same b u i ld in g  w i t h  
th e  No. 4A s w i t c h in g  e q u ip m e n t.  I t  p r o v id e s  
th e  n e c e s s a ry  f l e x i b i l i t y  f o r  a c c e s s  t o  and 
f ro m  i n t e r t o l l  and t o l l  c o n n e c t in g  t r u n k s .
The b a s ic  f e a tu r e s  a re  s im i l a r  t o  th e  No. 3CL 
s w itc h b o a rd  b u t  th e  c o rd  and t r u n k  c i r c u i t s  
a re  d e s ig n e d  t o  e s t a b l i s h  c o n n e c t io n s  on a 
4 - w ir e  b a s is .  The p r im a r y  p u rp o s e  o f  t h i s  
s w itc h b o a rd  i s  to  c o m p le te  d e la y e d  th ro u g h  
t r a f f i c  i n  re s p o n s e  t o  c i r c u i t  r e q u e s ts  p la c e d  
b y  t o l l  o p e r a to r s .

5 .0 2  The c a p a c i t y  o f  th e  s w itc h b o a r d  i s :

P a n e ls  p e r  p o s i t i o n  3
C o rds  p e r  p o s i t i o n

C o n n e c t in g  c o rd s  (d o u b le  p lu g s )  8
O v e r f lo w  c o rd s  ( s in g le  p lu g s )  3

5 .0 3  T h e re  i s  spa ce  f o r  m u l t i p le  a p p e a ra n c e  
on a 7 - p a n e l b a s is  o f  140 in c o m in g

t r u n k s ,  210 o u tg o in g  t r u n k s ,  and 420 o v e r f lo w  
t r u n k s .  I n  a d d i t i o n ,  spa ce  i s  a v a i la b le  b e ­
lo w  th e  m u l t i p le  f o r  t i c k e t  boxes  and  a d d i­
t i o n a l  a n s w e r in g  ja c k s  and i n  th e  m u l t i p le  
f o r  te n  tandem  t r u n k s ,  i n d i v i d u a l  t o  each  tw o  
p o s i t i o n s ,  t o  th e  co m b in ed  t r a i n  o r  t r a i n s  i n  
a g iv e n  o f f i c e .

5 .0 4  A t  many i n s t a l l a t i o n s  No. 3 ty p e  o r  No. 1 
t o l l  s w itc h b o a r d  p o s i t io n s  may be u se d  i n

p la c e  o f  th e  No. 5 f o r  h a n d l in g  d e la y e d  th ro u g h  
t r a f f i c .

6 . OPERATING AND SWITCHING ROOM DESK 
EQUIPMENT

A . No. 20 K ey C a b in e t

6 .0 1  The N o. 20 k e y  c a b in e t  c o n ta in s  k e y  and 
lam p  e q u ip m e n t f o r  t r u n k s  and  t i e  l i n e s  

r e q u i r e d  f o r  t r a f f i c  and m a in te n a n c e  d e s k s .
The c a b in e t  i s  e q u ip p e d  w i t h  e ig h t  k e y  and 
lam p c i r c u i t s  p r o v id in g  f o r  th e  t e r m in a t io n  o f  
a t o t a l  o f  e ig h t  t r u n k s  o r  t i e  l i n e s  t o  o th e r  
k e y  c a b in e t s ,  d e s k s , s w itc h b o a r d s ,  and s w i t c h ­
in g  e q u ip m e n t.  A n i n t h  k e y  u n i t  i s  u se d  f o r  
t r a n s f e r r i n g  t r u n k s  and t i e  l i n e s  t o  a n o th e r  
lo c a t io n  and f o r  c o n t r o l l i n g  th e  a u d ib le  and 
v is u a l  s ig n a ls .

6 .0 2  The e q u ip m e n t lo c a te d  a t  a t r a f f i c  o r  
m a in te n a n c e  d e s k  c o n s is t s  o f  th e  k e y

c a b in e t ,  w h ic h  may be m oun ted  on e i t h e r  s id e ,  
a s s o c ia te d  h a n d s e t o r  d e s k  s ta n d ,  te le p h o n e  
J a c k s  when r e q u i r e d  t o  p e r m it  th e  use  o f  an  
o p e r a t o r 's  te le p h o n e  s e t ,  and a b e l l  o r  b u z z e r  
lo c a te d  i n  th e  knee  w e l l  o f  th e  d e s k . P r o v i ­
s io n  i s  made to  s u b s t i t u t e  a lam p  i n d i c a t o r  f o r  
th e  a u d ib le  s ig n a l .  M o n it o r in g  ja c k s  may a ls o  
be lo c a te d  a t  th e  d e s k  when r e q u i r e d  f o r  m o n i­
t o r i n g  on o p e r a to r s .

B . No. 21 Key C a b in e t

6 .0 3  The No. 21 k e y  c a b in e t  c o n ta in s  k e y  and 
lam p e q u ip m e n t f o r  t r u n k s  and  t i e  l i n e s

r e q u i r e d  f o r  m a in te n a n c e  d e s k s . I t s  c a p a c i t y  
i s :

28 k e y  and lam p c i r c u i t s  f o r  th e  te r m in a ­
t i o n  o f  28 t r u n k  o r  t i e  l i n e  c i r c u i t s  

1 t r a n s f e r  and a u x i l i a r y  s ig n a l  c i r c u i t  
1 te le p h o n e  c i r c u i t  
1 c a l l  b e l l  c i r c u i t

6 .0 4  When a No. 21 k e y  c a b in e t  i s  p r o v id e d ,  
a n ig h t  a la rm  k e y  and  te le p h o n e  ja c k s ,

w h ic h  p e r m it  t r a n s f e r  o f  in c o m in g  s ig n a ls  t o  
th e  a la rm  s y s te m , a re  a ls o  p r o v id e d  a t  th e  
m a in te n a n c e  d e s k .

7 .___ TRAFFIC MEASURING AND ADMINISTRATIVE
F A C IL IT IE S

A . T r a f f i c  S u p e r v is o r y  R ack E q u ip m e n t

7 .0 1  The t r a f f i c  s u p e r v is o r y  r a c k  i s  u s e d  i n  
th e  o p e r a t in g  room  t o  a s s i s t  th e  c h ie f  

o p e r a to r  i n  e s t im a t in g  th e  d e la y  e x p e c te d  t o  
be e n c o u n te re d  i n  h a n d l in g  c a l l s  on a n y  t r u n k  
g ro u p  d u r in g  h e a v y  t r a f f i c  p e r io d s ,  t o  p r o v id e  
means o f  p u t t i n g  t h a t  g ro u p  on a  s p e c i f i c  
" d e la y  q u o t a t io n "  b a s is ,  and  t o  p r o v id e  means 
o f  d e n y in g  a cc e s s  t o  t r u n k  g ro u p s  f o r  a l t e r ­
n a te  r o u te  t r a f f i c .  The ja c k ,  la m p , and  k e y  
f i e l d s  r e q u i r e d  f o r  th e s e  f u n c t io n s  a re  m oun ted  
on a 6 '  2 "  f lo o r - s u p p o r t e d  r a c k ,  th e  same as 
t h a t  u s e d  f o r  th e  t r a f f i c  r e g i s t e r  r a c k .  The 
t r a f f i c  s u p e r v is o r y  r a c k  i s  g e n e r a l l y  lo c a te d  
a d ja c e n t  t o  bay 0 o f  th e  r e g i s t e r  r a c k  and has
a c a p a c i t y  o f :

S e n d e r g ro u p -b u s y  la m ps  24
A l l  d e c o d e rs -b u s y  lam p  1
A l l  m a rk e rs -b u s y  la m p s  2
S en de r o v e r lo a d  la m p s  2
O v e r f lo w  lam ps 600
D e la y  q u o t a t io n  J a c k s  f o r  o v e r f lo w  
t r u r lk s  280
D e la y  q u o t a t io n  t r u n k  p a tc h in g  ja c k s  
(2 0  p e r  t r u n k )  120
A l t e r n a t e  r o u te  t r a f f i c  c o n t r o l  ke y s  
and lam ps (e a c h )  100

B. T r a f f i c  R e g is te r  R ack  E q u ip m e n t

7 .0 2  The t r a f f i c  r e g i s t e r  r a c k  i n  c o n ju n c t io n  
w i t h  th e  t r a f f i c  r e g i s t e r  r e l a y  r a c k  and  

t r a f f i c  r e g i s t e r  d i s t r i b u t i n g  fra m e  p r o v id e s
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f a c i l i t i e s  f o r  o b ta in in g  o v e r f lo w ,  peg c o u n t ,  
d e la y ,  g ro u p  b u s y , t r a f f i c  u s a g e , a n s w e r in g  
t im e ,  and lo a d  d i s t r i b u t i o n  d a ta  on th e  v a ­
r io u s  c i r c u i t s  i n  th e  o f f i c e ,

7 .0 3  The t r a f f i c  r e g i s t e r  ra c k s  m ount th e  
r e g i s t e r s ,  m e te rs ,  and m is c e lla n e o u s

c o n t r o l  k e y s  and  p a tc h in g  ja c k s ,  and  a re  l o ­
c a te d  i n  th e  o p e r a t in g  room . The a s s o c ia te d  
r e g i s t e r  r e la y s  and a m p e re -m in u te  m e te rs  a re  
m oun ted  on th e  t r a f f i c  r e g i s t e r  r e l a y  r a c k  l o ­
c a te d  i n  th e  s w itc h ro o m . The t r a f f i c  r e g i s t e r  
d i s t r i b u t i n g  fra m e  p r o v id e s  f l e x i b i l i t y  b e ­
tw e e n  th e  r e g i s t e r  r e la y s  and th e  c i r c u i t s  r e ­
q u i r in g  r e g i s t r a t i o n ,  and be tw e e n  th e  r e g i s t e r  
r e la y s  and th e  r e g i s t e r s .

7 .0 4  The t r a f f i c  r e g i s t e r  r a c k  ha s  a  c a p a c ­
i t y  o f :

1 4 - ty p e  m essage r e g is t e r s  p e r  ba y  320*

‘ E ig h t  m a g n e tic  c o u n te rs  o cc u p y  th e  same space 
as  30 m essage r e g i s t e r s .  A maximum o f  38 mag­
n e t i c  c o u n te r s ,  one p e r  d e c o d e r and  one p e r  
m a rk e r ,  p lu s  one p e r  d e c o d e r c o n n e c to r  p e r  
ty p e  o f  s e n d e r ,  w i l l  be r e q u i r e d .

7 .0 5  The f i r s t  b a y  o f  th e  r e g i s t e r  r a c k  
l i n e - u p  m oun ts  th e  v a r io u s  am m ete rs  and

a s s o c ia te d  p a tc h in g  ja c k  e q u ip m e n t.  C onse­
q u e n t ly ,  i t  i s  known as th e  pow er p a tc h  b a y .

7 .0 6  The seco nd  b a y  m ounts th 6  r e g i s t e r  p a tc h ­
in g  J a c k s ,  and when space  i s  a v a i la b le ,

th e  m a g n e tic  c o u n te r s .  I t  i s  known as th e  
r e g i s t e r  p a tc h  b a y .

7 .0 7  The re m a in in g  bays m ount th e  1 4 - ty p e  
r e g i s t e r  and th e  m a g n e tic  c o u n te rs  as

r e q u i r e d .

7 .0 8  R e q u ire m e n ts  f o r  some o f  th e  v a r io u s  
r e g i s t e r s  and m e te rs  a re  as f o l l o w s :

(a )  O v e r f lo w  'j  T h ree  o f  each  p e r  t r u n k  b lo c k
(b )  Peg C oun t j  ( f o r t y  t r u n k s )  p lu s  tw o  o f

)  each  p e r  t r u n k  b lo c k  c o n n e c ­
t o r .  O v e r f lo w  and  peg c o u n t 
r e g is t e r s  a re  a ls o  o p e ra te d  
f ro m  th e  a l t e r n a t e  r o u te  r e ­
la y s  in  th e  d e c o d e r .

( c )  D e la y

(1 )  A l l  S en de r B u s y : A maximum o f  one
p e r  k e y  fra m e  g ro u p .

(2 )  S en de r L in k  F r ame: One r e g i s t e r  p e r
s e n d e r l i n k  k e y  fra m e  g ro u p .

(3 )  R e o rd e r  T ru n k  -  T im e A la r m : One p e r
o f f i c e .

(d )  G roup  B u s y ; One p e r  in c o m in g  t o l l  t a n ­
dem t r u n k  g ro u p .

(e )  A n s w e r in g  T im e R e c o rd e r : Two p e r  o f ­
f i c e ,  lo c a te d  i n  th e  f i r s t  p a n e l o f  th e

d e la y e d  th r o u g h  t o l l  s w itc h b o a r d  p o s i t i o n s .

( f ) T r a f f i c  Usage R e c o rd e r

(1 )  A r e c o r d e r  f o r  m e a s u r in g  usage  on a l l  
t r u n k s ,  l i n k s ,  and s e n d e rs  i s  u n d e r

d e v e lo p m e n t.  The t r u n k s  and l i n k s  r e q u i r e  
one usage  le a d  and th e  s e n d e rs  tw o . The 
c a p a c i t y  o f  one r e c o r d e r  i s  3600 t e r m i ­
n a t io n s .  M ore u n i t s  may be em p loyed  when 
t h i s  c a p a c i t y  i s  e xce e d e d . The c i r c u i t s  
c a b le d  t o  t h i s  r e c o r d e r  s h a l l  be th o s e  
recom m ended by  th e  l o c a l  T r a f f i c  D e p a r t ­
m e n t. T h is  e q u ip m e n t w i l l  be m ounted on a  
4 '  1 - 1 /4 "  f ra m e . The a s s o c ia te d  r e g is t e r s  
w i l l  be m oun ted  on th e  t r a f f i c  r e g i s t e r  
r a c k .

(2 )  A seco nd  ty p e  o f  t r a f f i c  usage  r e ­
c o r d e r  w i t h  a much f a s t e r  s c a n n in g  r a t e  to

m easure  usa ge  o f  m a rk e rs ,  c o n t r o l l e r s ,  de ­
c o d e rs ,  and f o r e ig n  t r a n s l a t o r s  i s  u n d e r 
c o n s id e r a t io n .

(g )  Load  M e te rs

(1 )  A m p e re -m in u te  M e te r s : Maximum o f
tw e n ty  p e r  o f f i c e .

(2 )  In s ta n ta n e o u s  A m m ete r: One p e r  o f f i c e .

(3 )  R e c o rd in g  A m m ete r: One p e r  o f f i c e .

(4 )  T o t a l  T r a in  L o a d : One p e r  s w i tc h in g
t r a i n .

8 . ALARM EQUIPMENT

A . E m ergency  A la rm  Frame

8 .0 1  The em e rge ncy  a la rm  f ra m e , lo c a te d  in  
th e  m a in te n a n c e  c e n te r ,  house s  th e  e q u ip

m ent a s s o c ia te d  w i t h  a u to m a t ic  f i r e  d e t e c t io n ,  
w h ic h  f u n c t io n s  w i t h  fu s e a b le  f i r e  d e te c t io n  
w ir e  i n s t a l l e d  on to p  o f  th e  s k in n e r s  and on 
th e  s u r fa c e  o f  th e  l o c a l  c a b le s .  A la rm s  a re  
sounded when a n y  b re a k  o c c u rs  i n  th e  s e r ie s  
c i r c u i t  s e tu p .  The a la rm s  may be a r ra n g e d  
w i t h  o r  w i th o u t  code s ig n a l in g  as r e q u i r e d .

B. F lo o r  A la rm  Frame

8 .0 2  The f l o o r  a la rm  fra m e  p r o v id e s  m o u n tin g  
f a c i l i t i e s  f o r  th e  a la rm  e q u ip m e n t f o r  a

v a r ia b le  num ber o f  f ra m e s ,  a i s le s ,  and m a in  
a i s le s  o f  t o l l  c r o s s b a r  e q u ip m e n t d i s t r i b u t e d  
o v e r  a maximum o f  th r e e  s w i tc h in g  f l o o r s  and 
f o r  th e  po w e r and o p e r a t in g  ro o m s . T h is  e q u ip ­
m ent f u r n is h e s  s im u lta n e o u s  a u d ib le  and v is u a l  
s ig n a ls  d i r e c t i n g  th e  m a in te n a n c e  f o r c e  t o  th e  
p a r t i c u l a r  fra m e  o r  fu s e  ba y  i n  t r o u b le .  Pow er 
f a i l u r e  and m a jo r  and  m in o r  t r o u b le s  have  d i s ­
t i n c t i v e  s ig n a ls .  P r o v is io n  i s  made f o r  s w i t c h ­
in g  th e  s w itc h ro o m  a la rm s  fro m  one f l o o r  t o  
a n o th e r  o r  t o  th e  o p e r a t in g  room  when r e q u i r e d  
b y  th e  d i s t r i b u t i o n  o f  th e  m a in te n a n c e  f o r c e s .

9 . TESTING AND MAINTENANCE EQUIPMENT 

A . G e n e ra l

9 .0 1  The m a in te n a n c e  o f  a  t o l l  c r o s s b a r  sys te m  
r e q u i r e s  c lo s e  c o - o r d in a t io n  o f  i n t e r ­

t o l l  t r u n k  m a in te n a n c e  w i t h  m a in te n a n c e  o f  
th e  s w i t c h in g  e q u ip m e n t.  I n t e r t o l l  t r u n k
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m a in te n a n c e  f a c i l i t i e s  a re  lo c a te d  i n  th e  t o l l  
t e s t  and t e r m in a l  roo m . S w i tc h in g  m a in te ­
nance  e q u ip m e n t i s  c o n c e n tr a te d  i n  a  s e c t io n  o f  
th e  No. 4A s w itc h ro o m  c a l le d  th e  "m a in te n a n c e  
c e n t e r . "  To p e r m it  c o - o r d in a t io n  o f  a c t i v i ­
t i e s  b e tw e e n  th e  tw o  a re a s ,  in te r c o m m u n ic a t in g  
t r u n k s  a re  p r o v id e d .

9 .0 2  The m a in te n a n c e  com p on en ts  a re s  

M a in te n a n c e  C e n te r  E q u ip m e n t

T e s t F ram es L o c a te d  i n  M a in te n a n c e  C e n te r

(a )  T ro u b le  r e c o r d e r  fra m e
(b )  In c o m in g  s e n d e r t e s t  fra m e
(c )  O u tg o in g  s e n d e r t e s t  fra m e
(d )  S en de r m a k e -b u s y  fra m e
(e )  A u to m a t ic  o u tg o in g  t o l l  c o n n e c t in g  

t r u n k  t e s t  fra m e
( f )  M anua l o u tg o in g  t o l l  c o n n e c t in g  t r u n k  

t e s t  fra m e

I n t e r t o l l  T ru n k  M a in te n a n c e  E q u ip m e n t

E q u ip m e n t L o c a te d  I n  T o l l  T e s t  and T e rm i­
n a l  Room

(a )  N o . 17C t o l l  t e s t  b o a rd
(b )  P a tc h in g  bays
(c )  A u to m a t ic  o u tg o in g  i n t e r t o l l  t r u n k  

t e s t  fra m e

M is c e lla n e o u s  T e s t E q u ip m e n t 

S w itc h in g  M a in te n a n c e

(a )  In c o m in g  and o u tg o in g  i n t e r t o l l  
t r u n k  t e s t  s e t

(b )  Frame i d e n t i f i c a t i o n  f r e q u e n c y  t e s t  
s e t

( c )  No. 100A t e s t  s e t
(d )  T ro u b le  t r a c in g  s e le c t o r
(e )  No. 5 t o l l  s w itc h b o a r d  p o s i t i o n  co n ­

t r o l  t e s t  s e t
( f )  C a rd  t r a n s l a t o r  t e s t  s e t  (u n d e r  de ­

v e lo p m e n t )

I n t e r t o l l  T ru n k  M a in te n a n c e

(g )  T e s t  l i n e  c i r c u i t  f o r  m a k in g  b a la n c e  
and  n o is e  t e s t s  (co d e  100)

(h )  T ru n k  t o  No. 17C t e s t  b o a rd  (co d e  101)
( i )  T e s t l i n e  c i r c u i t  t o  m i l l i w a t t  d i s ­

t r i b u t i n g  c i r c u i t  (co d e  102)
( j )  In c o m in g  t r u n k  t e s t  l i n e  (co d e  103)
( k )  A u to m a t ic  i n t e r t o l l  t r u n k  t r a n s m is s io n  

t e s t  l i n e  c i r c u i t  (co d e  104)

B. M a in te n a n c e  C e n te r  F ram es 

T ro u b le  R e c o rd e r  Frame

9 .0 3  The t r o u b le  r e c o r d e r  fra m e  c o n s is t s  o f  a 
t r o u b le  r e c o r d e r ,  a  d e c o d e r m a rk e r  t e s t

c i r c u i t ,  a  l i n k  c o n t r o l l e r  t e s t  c i r c u i t ,  a n d ' 
a t r a n s l a t o r  c o n d i t i o n in g  c i r c u i t  w h ic h  p r e ­

p a re s  a n y  t r a n s l a t o r  f o r  th e  a d d i t i o n  o r  r e ­
m o va l o f  c a rd s  o r  f o r  th e  re m o v a l o f  th e  
s e le c t o r  u n i t  o f  th e  t r a n s l a t o r .  A l l  o f  th e s e  
u n i t s  f u n c t i o n  m ore o r  le s s  in d e p e n d e n t ly .
T h is  fra m e  i s  a ls o  a  c e n t r a l  l o c a t io n  f o r  
c i r c u i t - b u s y  in d ic a t in g  la m p s , m a k e -b u s y  
ja c k s ,  a la rm  lam ps and k e y s ,  and ja c k s  t o  p u t  
th e  em ergency  t r a n s l a t o r  i n  s e r v ic e  i n  p la c e  
o f  a n y  o th e r  t r a n s l a t o r .  One fra m e  i s  p r o v id e d  
i n  each  No. 4A i n s t a l l a t i o n .

In c o m in g  S ende r T e s t Frame

9 .0 4  The in c o m in g  s e n d e r t e s t  fra m e  p r o v id e s  
a means f o r  th e  r o u t in e  t e s t i n g  o f  i n ­

com ing  s e n d e rs  on an a u to m a t ic  b a s is .  A ls o ,  
i n d i v i d u a l  s e n d e rs  may be t e s t e d  as r e q u i r e d .  
The c a p a c i t y  o f  th e  s e n d e r t e s t  fra m e  i s :

MF ( o r  DP) in c o m in g  s e n d e rs  306*
DP ( o r  MF) in c o m in g  s e n d e rs  72*

T o t a l  in c o m in g  s e n d e rs  378

*The c a p a c i t y  o f  th e  s m a l le r  g ro u p  may be i n ­
c re a s e d  i n  m u l t ip le s  o f  18 up  t o  180 s e n d e rs  
w i t h  a c o r re s p o n d in g  d e c re a s e  i n  th e  la r g e r  
g ro u p .  The num ber o f  in c o m in g  s e n d e rs  o f  one 
ty p e  i n  an o f f i c e  i s  l i m i t e d  t o  300 by  th e  
t r o u b le  r e c o r d e r  c a rd  c a p a c i t y .

O u tg o in g  S ender T e s t Frame

9 .0 5  The o u tg o in g  s e n d e r t e s t  fra m e  p r o v id e s  
a means f o r  th e  r o u t in e  t e s t i n g  o f  o u t ­

g o in g  s e n d e rs  on an  a u to m a t ic  b a s is .  I n d i ­
v id u a l  s e n d e rs  may be t e s t e d  as r e q u i r e d .
The fra m e  i s  a r ra n g e d  t o  t e s t  90 o u tg o in g  
r e v e r t i v e  -  PCI s e n d e rs .

S e n d e r M ake -b u sy  Frame

9 .0 6  T h is  fra m e  p r o v id e s  ja c k s  t o  p e r m it  r e ­
m o v in g  an y  s e n d e r f ro m  s e r v ic e ,  g ro u p -

b u s y  la m p s  f o r  each  g ro u p  o f  s e n d e rs ,  l i n k  
fra m e  la m ps  to  in d ic a t e  th e  s e n d e r c o n n e c t io n ,  
and  r e g is t e r s  f o r  s tu c k  s e n d e rs  and  l i n k  co n ­
t r o l l e r  t r o u b le  r e c o r d s .  The c a p a c i t y  o f  th e  
f ra m e ,  t h e r e  b e in g  tw o  a r ra n g e m e n ts ,  i s j

M ake -b u sy  J a c k s .  K e y s , and Lamps and 
R e g is te r s  f o r :

R e v e r t iv e -P C I  o u tg o in g
s e n d e rs  80 36

MF ( o r  DP) in c o m in g  s e n d e rs  216 306
DP ( o r  MF) in c o m in g  s e n d e rs  108 108

The t o t a l  num ber o f  in c o m in g  s e n d e rs  and th e  
maximum num ber o f  one ty p e  a re  l i m i t e d  b y  th e  
s e n d e r t e s t  fra m e  and t r o u b le  r e c o r d e r  fra m e  
c a p a c i t i e s  to  378 and 300 r e s p e c t iv e ly .

A u to m a t ic  O u tg o in g  T o l l  C o n n e c t in g  T ru n k  T e s t 
Frame

9 .0 7  The a u to m a t ic  o u tg o in g  t o l l  c o n n e c t in g  
t r u n k  t e s t  fra m e  i s  u se d  t o  make o v e r ­

a l l  c i r c u i t  t e s t s  o f  t o l l  s w i t c h in g  t r u n k s  to  
l o c a l  o f f i c e s ,  t r u n k s  t o  TX o p e r a to r s ,  and 
m is c e lla n e o u s  t r u n k s  su c h  as o v e r f lo w ,  r e ­
o r d e r ,  h o ld in g ,  e t c .  The t e s t s  a re  made 
th ro u g h  th e  r e g u la r  s w i t c h in g  t r a i n  and a re
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p e r fo rm e d  a u t o m a t ic a l ly  i f  i t  i s  p o s s ib le  to  
re a c h  an  a u to m a t ic  t e s t  l i n e  w i th o u t  g o in g  
th r o u g h  an  o p e r a to r .  Lamps a re  p r o v id e d  to  
in d ic a t e  th e  p ro g re s s  o f  th e  t e s t s  and  th e  
f a i l u r e  o f  a n y  p a r t i c u l a r  t r u n k .

9 .0 8  A c c e s s  t o  th e  t r u n k s  i s  o b ta in e d  th ro u g h  
c r o s s b a r  s w itc h e s  on th e  a s s o c ia te d

t e s t  c o n n e c to r  fra m e s  and th ro u g h  th e  in c o m ­
in g  and  o u tg o in g  l i n k  f ra m e s .

9 .0 9  The c a p a c i t i e s  o f  th e  t e s t  fra m e  and 
t e s t  c o n n e c to r  fra m e  a r e :

A u to m a t ic  o u tg o ­
in g  t o l l  c o n n e c t­
in g  t r u n k  t e s t  
fra m e

O u tg o in g  t o l l  
c o n n e c t in g  t r u n k  
t e s t  c o n n e c to r  
fra m e

M an ua l O u tg o in g  T o l l  C o n n e c t in g  T ru n k  T e s t 
Frame

9 .1 0  I n  a d d i t i o n  t o  th e  a u to m a t ic  t e s t  fra m e  
d e s c r ib e d  i n  th e  f o r e g o in g ,  a m anua l

o u tg o in g  t o l l  c o n n e c t in g  t r u n k  t e s t  fra m e  i s  
p r o v id e d  t o  t e s t  o u tg o in g  t r u n k s  in d e p e n d e n t ly  
o f  th e  o u tg o in g  t r u n k  r e l a y  e q u ip m e n t.  T e s t 
ja c k s  a re  b r id g e d  a c ro s s  th e  c a b le  s id e  o f  th e  
t r u n k  c i r c u i t .

9 .1 1  T e s t  f a c i l i t i e s  a t  t h i s  fra m e  in c lu d e  a 
v o l tm e te r  t e s t  c i r c u i t  and s e n d e r and

s u p e r v is o r y  c i r c u i t s  f o r  t e s t i n g  th e  in c o m in g  
t r u n k  and  s e le c t o r  e q u ip m e n t a t  th e  l o c a l  
t e r m in a t in g  o f f i c e .  The t e s t  ja c k s  a re  
g ro u p e d  w i t h  t r u n k  m ake -b u sy  ja c k s  i n  th e  ja c k  
p a n e ls  o f  th e  t e s t  and m a k e -b u s y  fra m e s  w h ic h  
a re  lo c a te d  a d ja c e n t  to  th e  m anua l t e s t  f ra m e .

9 .1 2  The c a p a c i t y  o f  th e  t e s t  and  m a k e -b u s y  
fra m e  i s  2000  ja c k  c i r c u i t s .  E ach 2 -

o r  3 - w ir e  t r u n k  r e q u i r e s  one ja c k  c i r c u i t .
E ach  4 - w ir e  t r u n k  r e q u i r e s  tw o . The a s s ig n ­
m ent o f  2 - ,  3 - ,  o r  4 - w ir e  t r u n k s  i s  f l e x i b l e  
e x c e p t f o r  th e  l i m i t a t i o n  t h a t  e a ch  ty p e  p r o ­
v id e d  be i n  m u l t i p le s  o f  tw e n ty  t o  a g re e  w i t h  
th e  s e p a ra te  ja c k  s t r i p  p la n  p e r  ty p e  o f  
t r u n k .  The ja c k  c i r c u i t s  f o r  th e  t r u n k s  a re  
a r ra n g e d  f o r  c ro s s  c o n n e c t io n  t o  th e  o u tg o in g  
t r u n k s  t o  p e r m it  g ro u p in g  b y  o f f i c e  d e s ig n a ­
t i o n s .

9 .1 3  The u s u a l s e tu p  c o n s is t s  o f  one t e s t  
fra m e  and  one o r  tw o  a d ja c e n t  ja c k

f ra m e s .  I n  some c a s e s , h o w e v e r, m ore th a n  
one t e s t  f ra m e  w i t h  a s s o c ia te d  ja c k  fra m e s  i s  
d e s i r a b le .

C. T e s t and  T e rm in a l Room E qu ip m e n t 

N o . 17C T o l l  T e s t B o a rd

9 .1 4  The No. 17C t o l l  t e s t  b o a rd  i s  u se d  in  
No. 4A t o l l  o f f i c e s  f o r  m a k in g  o v e r - a l l

t e s t s  o f  th e  i n t e r t o l l  c i r c u i t s  i n  o r d e r  to  
f a c i l i t a t e  th e  l o c a t i o n  o f  t r o u b le s  and t o  e x ­
p e d i te  th e  r e s t o r a t i o n  o f  s e r v ic e  when i t  has 
been in t e r r u p t e d .  I t  c o n s is t s  o f  a lo w e r  u n i t  
h o u s in g  t e s t i n g  and c o n t r o l  e q u ip m e n t and a 
ja c k  f i e l d  w i t h  an a p p e a ra n c e  o f  th e  i n t e r t o l l  
t r u n k s  and m is c e l la n e o u s  t r u n k s .

9 .1 5  The c a p a c i t y  o f  th e  No. 17C t o l l  t e s t  
b o a rd  i s :

L ow er U n i t  ( p e r  b a y )

C ord  c i r c u i t s  4
P o s i t i o n  and  k e y s e t  c i r c u i t  1
E x te n s io n  c o rd  c i r c u i t s  4

J a c k  F ie l d  i n  Bays w i t h  " T e s t "  Ja c k s

P a n e ls  2
J a c k  f i e l d  o p e n in g  3 6 "
T e s t  ja c k s  480
A n s w e r in g  and o u tg o in g  t r u n k  ja c k s  40 
M is c e l la n e o u s  ja c k s  40
M o n i t o r in g  ja c k s  f o r  d e la y e d  th ro u g h  
s w itc h b o a r d  20

P a tc h in g  Bays 

C i r c u i t  P a tc h in g  Bays

9 .1 6  The c i r c u i t  p a tc h in g  bays  p e r m it  r e -  
a s s ig n m e n ts  o f  i n t e r t o l l  t r u n k  r e la y

e q u ip m e n t w i t h  o th e r  t o l l  t e r m in a l  e q u ip m e n t.  
T h is  p e r m it s  s u b s t i t u t i o n  o f  s p a re  r e la y  
e q u ip m e n t f o r  one on w h ic h  t r o u b le  o c c u rs  o r  
th e  e n la rg e m e n t o f  a  p a r t i c u l a r  t r u n k  g ro u p  
t o  m eet t r a n s i e n t  in c r e a s e s  i n  t r a f f i c .  O n ly  
te m p o ra ry  re a s s ig n m e n ts  a re  made a t  t h i s  ba y  
s in c e  re a s s ig n m e n ts  o f  a  m ore p e rm a n e n t n a tu r e  
a re  made b y  c ro s s  c o n n e c t io n s  a t  th e  i n t e r ­
m e d ia te  o r  co m b in ed  d i s t r i b u t i n g  f ra m e s .

9 .1 7  The c a p a c i t i e s  o f  th e  c i r c u i t  p a tc h in g  
b a ys  a re  shown i n  T a b le  C.

8000 t r u n k s

5 c o n n e c to r  u n i t s  
200 t r u n k s  p e r  co n ­

n e c t o r  u n i t

TABLE C

6 - w ir e  
P a tc h  J a c k  

C k ts .

2 - w ir e  
P a tc h  Ja ck  

C k ts .

S pare  
Pad J a c k  

C k ts .
"S P " Pad "P " Pad

C k ts .  C k ts .  2 -w a v  T r k s .
C i r c u i t  P a tc h  Bay 
w i t h  T e le p h o n e  S e t & 
M is c .  J a c k s  & F u l l  
P e r io d  T a lk  J a c k s 240 90
When no F u l l  P e r io d  
T a lk  J a c k s  a re  P ro v id e d 300

W ith  S pa re  T ra n s m is s io n Pads 270 30 30
R e la y  R ack Bay 300 6
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T ru n k  A s s ig n m e n t P a tc h in g  Bay

9 .1 8  T h is  b a y  p e r m it s  re a s s ig n m e n t o f  o u tg o ­
in g  i n t e r t o l l  t r u n k s  t o  o th e r  t r u n k

b lo c k s .  A t  t h i s  b a y  a ls o ,  g ro u p s  o f  i n t e r t o l l  
t r u n k s  may be t e m p o r a r i l y  e n la rg e d  t o  m eet 
in c re a s e s  i n  t r a f f i c .  These p a tc h e s  change 
th e  t e s t  le a d s  o f  th e  t r u n k s  f ro m  one b lo c k  
r e la y  to  a n o th e r ,  and a re  u s u a l l y  made in  
c o n ju n c t io n  w i t h  a r e l a y  e q u ip m e n t p a tc h  a t  
th e  c i r c u i t  p a tc h in g  b a y . R e a s s ig n m e n ts  on a 
m ore p e rm a n e n t b a s is  a re  made a t  th e  t r u n k  a s ­
s ig n m e n t d i s t r i b u t i n g  f ra m e .

9 .1 9  These p a tc h in g  changes need  n o t  be a c ­
com p an ied  b y  a n y  c a rd  change in  th e

t r a n s l a t o r  i f  th e  re a s s ig n m e n t o r  e n la rg e m e n t 
i s  made t o  b lo c k  r e la y  t e r m in a ls  w i t h i n  th e  
g ro u p  s t a r t  an d  end p o in t s  o f  th e  t r u n k  g ro u p .  
T hus , in  o r d e r  t o  add t o  th e  t r u n k  g ro u p s ,  
t h e r e  m ust be s p a re ,  n o r m a l ly  b u s ie d  t e r m in a ls  
on th e  b lo c k  r e l a y .

9 .2 0  The t r u n k  a s s ig n m e n t p a tc h in g  ba y  i s  
a r ra n g e d  f o r  600 a s s ig n m e n t p a tc h in g

ja c k  c i r c u i t s .

A u to m a t ic  O u tg o in g  I n t e r t o l l  T ru n k  T e s t and 
C o n n e c to r  F ram es

9 .2 1  These f ra m e s  p r o v id e  f a c i l i t i e s  t o  make 
r o u t in e  t e s t s  on th e  i n t e r t o l l  t r u n k s

a p p e a r in g  on th e  o u tg o in g  f ra m e s ,  i n  a  m anner 
s im i l a r  t o  t h a t  d e s c r ib e d  f o r  t o l l  c o n n e c t in g  
t r u n k s  i n  9 .0 7 .

9 .2 2  The c a p a c i t i e s  o f  th e  t e s t  and  t e s t  
c o n n e c to r  fra m e s  a r e :

A u to m a t ic  o u tg o in g  
t r u n k  t e s t  fra m e

i n t e r t o l l
1 0 ,0 0 0 t r k s .

O u tg o in g  i n t e r t o l l  
c o n n e c to r  fra m e

t r u n k  t e s t
5 c o n n e c to r

u n i t s
O u tg o in g  i n t e r t o l l  
c o n n e c to r  u n i t

t r u n k  t e s t
200 t r k s .

D. M is c e l la n e o u s  T e s t E q u ip m e n t 

S w i tc h in g  M a in te n a n c e

In c o m in g  and  O u tg o in g  I n t e r t o l l  T ru n k  T e s t 
S e t

9 .2 3  T h is  s e m i- p o r ta b le  t e s t  e q u ip m e n t c o n ­
s i s t s  o f  a te a -w a g o n - ty p e  t e s t  s e t

w o rk in g  i n  c o n ju n c t io n  w i t h  a r e l a y  r a c k  
u n i t  and w i t h  p a tc h in g  and  t e s t  l i n e  ja c k  a p ­
p e a ra n c e s  a t  th e  t r u n k  r e l a y  b a y s , th e  t o l l  
t e s t  and t e r m in a l  room  p a tc h  b a y s , and  th e  
No. 17C t o l l  t e s t  b o a rd .

Frame I d e n t i f i c a t i o n  F re q u e n c y  T e s t S e t

9 .2 4  T h is  p o r ta b le  t e s t  s e t  (b o x  ty p e )  co n ­
s i s t s  o f  e ig h t  f i l t e r s  c o r re s p o n d in g  to

th e  fra m e  i d e n t i f i c a t i o n  f r e q u e n c ie s ,  an  
a m p l i f i e r ,  and a  r e c t i f y i n g  m e te r .  K eys a re  
p r o v id e d  so t h a t  w i t h  a g iv e n  in p u t  s ig n a l  o f  
one o r  m ore f r e q u e n c ie s  th e  m e te r  may be a s ­
s o c ia te d  w i t h  a n y  one o f  th e  f i l t e r  c i r c u i t s .

th e r e b y  p r o v id in g  an i n d i c a t i o n  o f  th e  m a g n i­
tu d e  o f  th e  v o l ta g e  c o r re s p o n d in g  t o  th e  
f r e q u e n c y  a s s o c ia te d  w i t h  th e  d e p re s s e d  k e y  
(a n d  f r e q u e n c y  com ponents  o f  th e  in p u t  s ig n a l ) .

No. 100A T e s t S et

9 .2 5  T h is  p o r ta b le  t e s t  s e t  i s  u se d  t o  c h e ck  
th e  o u tp u t  o f  th e  p h o t o t r a n s is t o r s  and

th e  t r a n s i s t o r  a m p l i f i e r s  i n  th e  c a rd  t r a n s ­
l a t o r s .

T ro u b le  T ra c in g  S e le c to r

9 .2 6  T h is  e q u ip m e n t p r o v id e s  a means f o r  t r a c ­
in g  t r o u b le  on a c o n n e c t io n  b e tw e e n  an

in c o m in g  tandem  t r u n k  and an  o u tg o in g  i n t e r t o l l  
t r u n k .  When t r o u b le  i s  r e p o r te d  on su c h  a 
c o n n e c t io n ,  o n ly  th e  i d e n t i t y  o f  th e  in c o m in g  
t r u n k  i s  known to  th e  t e s t  b o a rd  o p e r a to r .  The 
t r o u b le  t r a c in g  e q u ip m e n t p r o v id e s  s te p - b y -  
s te p  s w i tc h  f a c i l i t i e s  th r o u g h  w h ic h  he can 
d i a l  and  be c o n n e c te d  t o  th e  r e p o r te d  in c o m in g  
tandem  t r u n k .  Once t h i s  c o n n e c t io n  i s  e s ta b ­
l i s h e d ,  t e s t i n g  p o t e n t i a l  i s  a p p l ie d  o v e r  i t  
t o  th e  o u tg o in g  i n t e r t o l l  t r u n k ,  and  th e  r e ­
s u l t i n g  o p e r a t io n  o f  a lo c k o u t  r e l a y  i n  th e  
t r u n k  l i g h t s  an a s s o c ia te d  lam p i n  th e  t e s t  
b o a rd .

9 .2 7  The t r o u b le  t r a c in g  s e le c t o r  fra m e  has 
a  c a p a c i ty  f o r  m o u n t in g :

F i r s t - s e l e c t o r  u n i t s  (e a c h  a r ra n g e d  
f o r  3 f i r s t  s e le c t o r s )  3

S e c o n d - s e le c to r  u n i t s  (e a c h  a r ra n g e d  
f o r  2 second  s e le c t o r s )  3

o r
F i r s t - s e l e c t o r  u n i t s  2
S e c o n d - s e le c to r  u n i t s  4

9 .2 8  One f i r s t  s e le c t o r  i s  r e q u i r e d  p e r  t e s t  
b o a rd  p o s i t i o n  and  one se co n d  s e le c t o r

p e r  300 tandem  t r u n k s .  A c o m p le te ly  e q u ip p e d  
f ra m e ,  t h e r e f o r e ,  s e rv e s  n in e  t e s t  b o a rd  
p o s i t io n s  and  1800 t r u n k s ,  o r  s i x  p o s i t io n s  and 
2400 t r u n k s .  A d d i t i o n a l  s e c o n d - s e le c to r  
u n i t s  may be fu r n is h e d  and m oun ted  on a d ja c e n t  
r e l a y  r a c k  bays  t o  p r o v id e  f o r  a  maximum o f  
s e v e n te e n  second s e le c t o r s  and  5100 t r u n k s .

No. 5 T o l l  S w itc h b o a rd  P o s i t i o n  C o n t r o l  
T e s t S e t

9 .2 9  T h is  e q u ip m e n t c o n s is t s  o f  a t e s t i n g  
u n i t  c o n s is t in g  p r i m a r i l y  o f  r e la y s

and r e s is ta n c e s  a r ra n g e d  t o  m ount on 2 3 " r e l a y  
ra c k s  and  a  p o r ta b le  (h a n d s iz e )  t e s t i n g  
c o n t r o l  s e t .  The r e l a y  r a c k  u n i t  i s  j a c k -  
ended i n  th e  m u l t i p le  o f  th e  No. 5 b o a rd ,  and 
th e  t e s t s  a re  made a t  th e  s w itc h b o a rd  b y  p lu g ­
g in g  th e  c o rd s  o f  th e  p o s i t i o n  and p a tc h in g  
th e  c o n t r o l  s e t  t o  th e s e  ja c k s .  The c o n t r o l  
s e t  c o n ta in s  tw o k e y s  w h ic h  c o n t r o l  th e  s e tu p  
o f  th e  t e s t  c i r c u i t  f o r  a n y  o f  n in e  m a jo r  t e s t s  
and tw o  k e y s  w h ic h  c o n t r o l  th e  s e tu p  o f  sub ­
t e s t s  o f  th e  m a jo r  t e s t s .  Lamps a re  p r o v id e d  
f o r  in d i c a t i n g  th e  s u b te s t  c o n d i t i o n  and f o r  
i n d i c a t i n g  th e  re s p o n s e  o f  th e  t e s t  t o  th e  
o p e r a t io n  o f  r i n g in g  k e y s ,  k e y s e t  k e y s ,  e t c . ,  
and  a p o te n t io m e te r  f o r  u s e  i n  m a k in g  con ­
t i n u i t y  t e s t s .
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ISS 1, SECTION 818-005-171

-L 0 . m is c e l la n e o u s  e q u ip m e n t

A . Fram e L in e  T a lk in g  C i r c u i t s

1 0 .0 1  J a c k s  f o r  fra m e  l i n e  c i r c u i t s  f o r  com­
m u n ic a t io n  be tw ee n  th e  v a r io u s  fra m e s

a n d  th e  m a in te n a n c e  c e n te r  a re  p r o v id e d  on 
a l l  fra m e s  and e v e ry  t h i r d  r e l a y  r a c k  ba y  
s t a r t i n g  w i t h  th e  second ba y  i n  a l i n e - u p .
Two fra m e  l i n e  c i r c u i t s  a re  p r o v id e d ;  one f o r  
fra m e s  and  ra c k s  i n  th e  e v e n -n u m b e re d  l i n e ­
u p s  and th e  o th e r  f o r  th o s e  i n  th e  o d d - 
num bered l i n e - u p s .  B o th  c i r c u i t s  a re  c o n n e c te d  
t o  a l l  th e  t e s t  fra m e s  i n  th e  m a in te n a n c e  
c e n te r .

B . S e r v ic e  O b s e rv in g

1 0 .0 2  S e r v ic e  o b s e rv in g  o f  in w a rd  t r a f f i c  on 
th e  No. 4A i n t e r t o l l  t r u n k  c i r c u i t s  may

be o b ta in e d  b y  th e  p r o v is io n  o f  th e  No. 12 
s e r v ic e  o b s e r v in g  d e sk  and  th e  a s s o c ia te d  t o l l  
s e r v ic e  o b s e r v in g  f a c i l i t i e s .

1 0 .0 3  The d e s k -e n d  e q u ip m e n t c o n s is t s  o f  tw o  
s e c t io n s  o r  f o u r  o p e r a t in g  p o s i t io n s

p e r  u n i t .  P r o v is io n  i s  made f o r  an  a d d i t i o n a l  
u n i t ,  o r  p o r t i o n  t h e r e o f ,  i f  n e c e s s a ry .

1 0 .0 4  A maximum o f  t h i r t y  s e r v ic e  o b s e rv in g  
m u l t i l i n e  i n t e r t o l l  t r u n k s  can  be a s s o ­

c ia t e d  w i t h  e a ch  u n i t  o f  f o u r  o r  le s s  o p e ra ­
t o r s ,  and each  o f  th e  t h i r t y  can  h a n d le  a 
maximum o f  f i f t y  t o l l  in c o m in g  lo o p s .

1 0 .0 5  The a s s o c ia t io n  o f  i n t e r t o l l  t r u n k s  
w i t h  th e  s e r v ic e  o b s e rv in g  t r u n k  i s

a f f e c t e d  b y  p a tc h in g  be tw e e n  th e  f i f t y  con ­
n e c t o r  s o c k e ts  and  lo o p  s o c k e ts  f o r  th e  i n ­
t e r t o l l  t r u n k s .  A p p r o x im a te ly  10 p e r  c e n t  o f  
th e  t r u n k s  (m ax. 200) a re  c a b le d  t o  th e  lo o p  
s o c k e ts ,  and  c o n n e c to r  s o c k e ts  a re  p r o v id e d  
as  r e q u i r e d  b y  th e  num ber o f  o b s e r v a t io n s  r e ­
q u i r e d .  T h is  p a tc h in g  e q u ip m e n t and  th e  r e ­
l a y  e q u ip m e n t a s s o c ia te d  w i t h  th e  s e r v ic e  
o b s e r v in g  t r u n k s  a re  lo c a te d  on th e  m is c e l­
la n e o u s  r e l a y  r a c k .

1 0 .0 6  The o b s e r v in g  c i r c u i t s  c o n n e c t t o  an y  
i d l e  o b s e r v in g  p o s i t i o n  on an  a u to m a t ic

c a l l  d i s t r i b u t i o n  b a s is .

1 1 . D ISTRIBUTING FRAMES

1 1 .0 1  I n  a d d i t i o n  to  s w i t c h in g  and  common 
c o n t r o l  f ra m e s , d i s t r i b u t i n g  fra m e s  a re

p r o v id e d  f o r  m a k in g  c ro s s  c o n n e c t io n s  be tw ee n  
fra m e s  w h e re  f l e x i b i l i t y  i s  r e q u i r e d .

1 1 .0 2  The in te r m e d ia te  d i s t r i b u t i n g  fra m e  
( ID F ) i s  u se d  to  a s s o c ia te :

(a )  T o l l  t e r m in a l  e q u ip m e n t w i t h  c i r c u i t  
p a tc h in g  b a y .

(b )  I n t e r t o l l  t r u n k  r e l a y  e q u ip m e n t w i t h  
th e  c i r c u i t  p a tc h in g  b a y .

( c )  T o l l  c o n n e c t in g  t r u n k  r e l a y  e q u ip m e n t 
w i t h  t r u n k s  t o  l o c a l  o f f i c e s .

( d )  T ru n k  r e l a y  e q u ip m e n t w i t h  d e la y e d  
th r o u g h  and o th e r  s w itc h b o a rd s .

1 1 .0 3  The t r u n k  d i s t r i b u t i n g  fra m e  fTDF) p r o ­
v id e s  means f o r  c ro s s  c o n n e c t in g :

(a )  T ru n k  r e l a y  e q u ip m e n t w i t h  in c o m in g  and 
o u tg o in g  f ra m e s .

(b )  I n t e r t o l l  t r u n k  r e l a y  e q u ip m e n t w i t h  
th e  No. 17C t e s t  b o a rd .

( c )  In c o m in g  t o l l  tandem  t r u n k s  w i t h  s e c o n d - 
t r o u b le  t r a c in g  s e le c t o r s .

1 1 .0 4  The t r u n k  a s s ig n m e n t d i s t r i b u t i n g  fra m e  
( TADF) i s  u se d  t o  a s s o c ia te :

(a )  O u tg o in g  f ra m e s , o u tg o in g  t r u n k s ,  and 
th e  o u tg o in g  a p p e a ra n c e s  o f  2 -w a y  t r u n k s  
w i t h  a s s ig n m e n t p a tc h in g  ja c k s  and t r u n k  
b lo c k  r e la y s .

(b )  O u tg o in g  t r u n k s  and  th e  o u tg o in g  a p ­
p e a ra n c e s  o f  2 -w a y  t r u n k s  w i t h  a s s ig n ­
m ent p a tc h in g  ja c k s  and o v e r f lo w  t r u n k  
c i r c u i t s .

( c )  O u tg o in g  t r u n k s  and  th e  o u tg o in g  a p p e a r­
a n ce s  o f  2 -w a y  t r u n k s  w i t h  t e s t  and 
m a k e -b u s y  ja c k s .

1 1 »05 The ju n c t o r  g ro u p in g  fra m e  (JDF) p r o ­
v id e s  means f o r  c o n n e c t in g  th e  l i n k s  

be tw e e n  th e  in c o m in g  and o u tg o in g  fra m e s  f o r  
th o s e  ju n c t o r s  t h a t  w i l l  be re g ro u p e d  as  a d ­
d i t i o n s  a re  made t o  th e  o f f i c e .

1 1 .0 6  The t r a f f i c  r e g i s t e r  d i s t r i b u t i n g  fra m e  
( TRDF) p r o v id e s  means to  a s s o c ia te :

(a )  The t r a f f i c  r e g is t e r s  w i t h  th e  t r a f f i c  
r e g i s t e r  r e la y s  and w i t h  c i r c u i t s  r e ­
q u i r in g  r e g i s t r a t i o n .

(b )  The t r a f f i c  r e g i s t e r  r e la y s  w i t h  th e  
t r u n k s  r e q u i r i n g  g ro u p -b u s y  r e g i s t r a ­
t i o n s .

1 2 . FLOOR PLAN LAYOUT

1 2 .0 1  L a r g e r  i n s t a l l a t i o n s  g e n e r a l l y  w i l l  r e ­
q u i r e  tw o  f l o o r s  f o r  s w i t c h in g  fra m e s

and t r u n k  r e la y s  w i t h  a b o u t 5 s q u a re  f e e t  
p e r  i n t e r t o l l  t r u n k  i n  th e  u l t im a t e .  A s m a ll 
i n s t a l l a t i o n  o f  le s s  th a n  1000 i n t e r t o l l  
t r u n k s  u l t i m a t e l y  w i l l  p r o b a b ly  r e q u i r e  a b o u t 
10 p e r  c e n t  m ore space  p e r  l i n e .  The g e n e r a l 
a p p ro a c h  t o  a  No. 4A f l o o r  p la n  s h o u ld  have  as 
i t s  p r im a r y  o b je c t i v e  a la y o u t  w h ic h  kee p s  
w i t h i n  th e  c r i t i c a l  c o n d u c to r  le n g th  l i m i t a ­
t i o n  f o r  th e  ru n s  b e tw e e n  th e  t r u n k  and CX 
s ig n a l  e q u ip m e n t as  w e l l  as th o s e  be tw ee n  th e  
s w i t c h  fra m e s  and  th e  le a d  le n g th s  f ro m  
s w itc h b o a rd s  t o  tandem  t r u n k s  and TX t r u n k s .  
The le a d  l i m i t s  a re  g iv e n  i n  d e t a i l  i n  k e y  
s h e e t S D -6 8 4 0 0 -0 1  and  i n  8 1 8 -0 3 1 -1 5 0  ( J 6 0 1 0 3 ) .

1 2 .0 2  The t o l l  t e s tb o a r d  and th e  d e la y e d  
th r o u g h  s w itc h b o a rd  a re  o r d i n a r i l y  l o ­

c a te d  as  d i c t a t e d  b y  t o l l  t e r m in a l  p la c e m e n t and 
t r a f f i c  d e p a r tm e n t c o n s id e r a t io n ,  among o th e r  
f a c t o r s .
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1 2 .0 3  The m a in te n a n c e  c e n te r  i s  u s u a l ly  
p la n n e d  w i t h  th o u g h t  g iv e n  t o  room  

e n tra n c e  and s h o u ld  be lo c a te d  away f ro m  w in ­
dow s. I n  th e  u l t im a t e ,  th e  m a in te n a n c e  cen ­
t e r  s h o u ld  be s u r ro u n d e d  by  m a rk e rs ,  t r u n k  
b lo c k  c o n n e c to rs ,  d e c o d e rs ,  and t r a n s l a t o r s .  
S en de rs  a re  d e f i n i t e l y  "s e c o n d  ro w " f ra m e s , 
and s h o u ld  n o t  be lo c a te d  to o  f a r  f ro m  th e  
m a in te n a n c e  c e n te r .

1 3 . POWER

1 3 .0 1  The c i r c u i t s  f o r  a  No. 4A o f f i c e  r e ­
q u ir e  th e  f o l l o w in g  r e g u la te d  s u p p l ie s :

(a )  _ 4 8 - v o l t  s ig n a l  b a t t e r y
(b )  “ 2 4 - v o l t  s ig n a l  b a t t e r y
( c )  “ 2 4 - v o l t  f i la m e n t  b a t t e r y
(d )  + 1 3 0 - v o l t  s ig n a l  b a t t e r y
(e )  + 1 3 0 - v o l t  p la t e  b a t t e r y
( f )  2 0 - c y c le ,  1 0 5 - v o l t  a - c  c o n t in u o u s  r in g in g

An a d d i t i o n a l  n o n r e g u la te d  s u p p ly  ( + 5 5  v o l t s  
60 c y c le s ) ,  su c h  as N o. 420B pow er p l a n t ,  i s  
r e q u i r e d  f o r  'm a rk e r  c o n t i n u i t y  t e s t s .

1 3 .0 2  When th e  N o. 4A o f f i c e  i s  i n s t a l l e d  in  
th e  same b u i ld in g  as  a  l o c a l  d i a l  o f ­

f i c e ,  th e  e x i s t i n g  po w e r p la n t  may be u se d  
when a p p l ic a b le .  Fuse b a y -m o u n te d  f i l t e r s  a re  
u se d  t o  o b t a in  2 4 - v o l t  f i la m e n t  f ro m  th e  2 4 -  
v o l t  s ig n a l  b a t t e r y  and  1 3 0 - v o l t  s ig n a l  f ro m  
th e  1 3 0 - v o l t  p l a t e .  The l a t t e r  i s  r e q u i r e d  
w here  no common f i l t e r  i s  p r o v id e d  i n  th e  p la t e  
d is c h a r g e  c i r c u i t .  I t  p r e v e n ts  th e  in t r o d u c ­
t i o n  o f  n o is e  on th e  p la t e  c i r c u i t s .

1 3 .0 3  P o s i t i o n  c lo c k s  i n  th e  d e la y e d  th ro u g h  
s w itc h b o a rd  p o s i t io n s  a re  o f  th e

m o to r - d r iv e n  ty p e  r e q u i r i n g  50 o r  60 c y c le s ,
22 v o l t s ,  a - c ,  su c h  as o b ta in a b le  f ro m  a No. 506A 
po w e r p la n t  w h ic h  i s  a r ra n g e d  f o r  m o u n tin g  on 
th e  m is c e l la n e o u s  r e l a y  r a c k .

1 4 . RE-USE OF EXISTING  EQUIPMENT

1 4 .0 1  S in c e  th e  t o l l  c r o s s b a r  s y s te m  em p lo ys  
new a u to m a t ic  t r u n k  and s w i t c h in g  f a ­

c i l i t i e s  f o r  h a n d l in g  in w a rd ,  th r o u g h ,  and 
tandem  t r a f f i c ,  much o f  th e  e x i s t i n g  in w a rd  
and th ro u g h  m anua l s w itc h b o a r d  and  t r u n k in g  
f a c i l i t i e s  w i l l  be r e p la c e d .  O u tw a rd  o r  CLR 
b o a rd s  and a s s o c ia te d  t r u n k s  t o  l o c a l  o f f i c e s  
may be r e t a in e d  and re -u s e d  t o  f u n c t i o n  w i t h  
th e  t o l l  c r o s s b a r  s y s te m  i n  t h e i r  u s u a l man­
n e r .  I t  w i l l ,  i n  g e n e r a l ,  be e c o n o m ic a l t o  
m o d ify  th e  p o s i t i o n s ,  f o r  r e a c h in g  i n t e r t o l l  
t r u n k s  o v e r  tandem  t r u n k s ,  and th e  d e la y e d  o u t ­
w a rd  s w i t c h in g  t r u n k s  to  l o c a l  d i a l  o f f i c e s  
f o r  k e y p u ls in g .

1 4 .0 2  I n  g e n e r a l ,  i t  w i l l  be p o s s ib le  t o  
re - u s e  w i t h  m o d i f i c a t io n s  e x i s t i n g

t e r m in a l  s ig n a l in g  and r e p e a te r  e q u ip m e n t,  
a l th o u g h  th e  s im p l i f i e d  d e s ig n  o f  th e  new 
u n i t s  b e in g  d e v e lo p e d  f o r  o r  p a r a l l e l i n g  th e  
d e v e lo p m e n t o f  th e  t o l l  c r o s s b a r  s y s te m  may 
make i t  d e s i r a b le  t o  c o n s id e r  r e p la c in g  c e r ­
t a i n  u n i t s  o f  e x i s t i n g  e q u ip m e n t.  The am ount 
o f  e x i s t i n g  r in g d o w n  i n t e r t o l l  s ig n a l in g  
e q u ip m e n t t h a t  i t  w i l l  be p o s s ib le  t o  re -u s e  
w i l l ,  o f  c o u rs e ,  be d im in is h e d  b y  th e  e x te n t  
t o  w h ic h  i n t e r t o l l  d i a l i n g  i s  e m p lo y e d .

1 4 .0 3  W here re - u s e  o f  e x i s t i n g  t o l l  t e r m in a l  
e q u ip m e n t i s  c o n te m p la te d ,  i t  w i l l  be

n o te d  t h a t  th e  p r i n c i p a l  m o d i f i c a t io n s  r e ­
q u ir e d  a re  th o s e  n e c e s s a ry  t o  a d a p t th e  p la n t  
t o  4 - w ir e  s w i t c h in g .

1 4 .0 4  F o u r - w ir e  v o ic e  f r e q u e n c y  and  c a r r i e r  
r e p e a te r s  w i l l  be r e a d i l y  a d a p te d  t o

th e  t o l l  c r o s s b a r  s y s te m . The u s e  o f  4 - w ir e  
t e r m in a t in g  c i r c u i t s  w i l l  n o t  be r e q u i r e d ,  b u t  
th e  r e t e n t i o n  o r  d u p l i c a t io n  o f  th e  f i l t e r  
a s s o c ia te d  w i t h  th e  t e r m in a t in g  c i r c u i t  w i l l  
p r o b a b ly  be n e c e s s a ry .  T w o -w ire  t e r m in a l  r e ­
p e a te r s  w i l l  r e q u i r e  m o d i f i c a t i o n  t o  a 
2 - w ir e  -  4 - w ir e  b a s is .  T h is  m o d i f i c a t i o n  i n ­
v o lv e s  p r i n c i p a l l y  th e  i n s t a l l a t i o n  o f  an  
in p u t  t r a n s fo r m e r  an d  th e  c o n v e r s io n  o f  th e  
d ro p  s id e  h y b r id  c o i l  t o  a  on e -w a y  o u tp u t  
t r a n s f o r m e r .

1 4 .0 5  The phan tom  c o i l s  u se d  on t e r m in a l  r e -  
p e a te re d  r in g d o w n  c i r c u i t s  may be r e ­

t a in e d .  I t  i s  n e c e s s a ry  t o  use  n o n r in g -  
th r o u g h  c o i l s  on th o s e  c i r c u i t s  u se d  f o r  CX 
d i a l i n g .

1 5 . REFERENCES

A . G e n e ra l 
8 1 8 -0 0 0 -0 0 0

A A 1 2 8 .0 0 6  -

8 1 8 -0 3 0 -1 5 0
8 1 8 -0 1 1 -1 5 1
8 1 8 -0 0 5 -1 5 0

8 1 8 -0 3 1 -1 5 0

9 6 4 -1 1 0 -1 0 0

212- 120-101

-  No. 4 Type T o l l  S w i tc h in g  
S ys tem s In d e x

L i s t  o f  G e n e ra l E q u ip m e n t
R e q u ire m e n ts  S e c t io n s
(J 6 0 1 0 1 ) -  S w itc h b o a rd  P ow er C a b le
( J 6 7 4 1 0 ) -  J u n c to r  D i s t r i b u t i o n
( J69 20 2 ) -  T o l l  O f f i c e  E q u ip m e n t
(4A)
( J 6 0 1 0 3 ) -  L i m i t i n g  C o n d u c to r  
L e n g th s
-  G e n e ra l D e s c r ip t io n  N o. 4A T o l l  

S w i tc h in g  S ystem
-  1 - ty p e  T r a n s la t o r  (C a rd  T ra n s ­

l a t o r )  No. 4A T o l l  S w i tc h in g  S ystem

B . T ra n s m is s io n  P a th  Fram es
8 1 8 -2 1 0 -1 5 0  ( J 6 7 4 0 9 ) -  J u n c to r  G ro u p in g  Frame 
8 1 8 -4 0 0 -1 5 0  ( J 6 7 4 3 9 ) -  In c o m in g  Frame 
8 1 8 -2 0 1 -1 5 0  ( J 6 7 4 3 8 ) -  O u tg o in g  Frame

C. Common C o n t r o l  Fram es
8 1 8 -3 3 0 -1 5 0

8 1 8 -3 3 1 -1 5 0

8 1 8 -4 8 0 -1 5 0
8 1 8 -3 0 5 -1 5 0
8 1 8 -3 0 0 -1 5 0
8 1 8 -3 0 2 -1 5 0
8 1 8 -4 0 1 -1 5 0
8 1 8 -4 5 1 -1 5 0
8 1 8 -4 2 1 -1 5 0

8 1 8 -0 4 1 -1 5 0

8 1 8 -0 4 6 -1 5 0
8 1 8 -4 5 0 -1 5 0
8 1 8 -4 0 0 -1 5 0
8 1 8 -4 2 0 -1 5 0

( J67 40 2 ) -  In c o m in g  an d  O u tg o in g  
S en de r L in k  Frame 
( J 6 7 4 0 7 ) -  L in k  C o n t r o l l e r  and 
C o n n e c to r  Frame 
( J 6 7 4 0 8 ) -  B lo c k  R e la y  Frame 
( J 6 7 4 1 3 ) -  O u tg o in g  S e n d e r Frame
( J 6 7 4 3 0 ) -  In c o m in g  S e n d e r Frame
(J 6 7 4 3 1 ) -  In c o m in g  S e n d e r U n i t s
( J6 7 4 4 9 ) -  D e c o d e r C o n n e c to r  Frame
( J67 44 6 ) -  M a rk e r  C o n n e c to r  Frame 
( J 6 7 4 4 5 ) -  T r a n s la t o r  C o n n e c to r  - 
Frame I d e n t i f i c a t i o n  F re q u e n c y  
C o n t r o l  Fram es
( J 6 7 4 4 4 ) -  A l t e r n a t e  R o u te  T r a f f i c  
C o n t r o l  Frame
( J 6 7 4 4 8 ) -  O v e r f lo w  T ru n k  Frame 
(J 6 7 4 4 0 ) -  M a rk e r  Fram e 
( J 6 7 4 3 9 ) -  D e c o d e r Frame 
(J 6 7 4 4 2 ) -  C a rd  T r a n s la t o r  
E q u ip m e n t

P age 2 0
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8 1 8 -0 4 2 -1 5 0  (J 6 7 4 5 0 ) -  S e n d e r T r a f f i c  C o n t r o l  
Frame

A A 3 8 8 .0 8 2  (J 9 5 1 0 2 ) -  MF P u ls in g  R e c e iv in g  
E q u ip m e n t

D. M a in te n a n c e  C e n te r  Fram es

A A 247.8 0 1  ( J 2 8 3 5 0 ) -  E m ergency A la rm  Frame
8 1 8 -7 0 5 -1 5 0  ( J 6 7 4 1 8 ) -  

C o n n e c t in g  
8 1 8 -7 6 1 -1 5 0  ( J 6 7 4 3 5 ) -  
8 1 8 -7 0 3 -1 5 0  ( J 6 7 4 3 6 ) -  

Frame
8 1 8 -7 0 1 -1 5 0  ( J 6 7 4 4 3 ) -  
8 1 8 -7 0 8 -1 5 0  ( J 9 8 5 0 1 ) -  

C o n n e c t in g

A u to m a t ic  O u tg o in g  T o l l  
T ru n k  T e s t  Frame 
S en de r M a k e -b u s y  Frame 
O u tg o in g  S e n d e r T e s t

T ro u b le  R e c o rd e r  Frame 
M anua l O u tg o in g  T o l l  
T ru n k  T e s t  Frame

E . O th e r  Fram es

8 1 8 -0 4 0 -1 5 0  ( J 6 7 4 2 2 ) -  O f f i c e  I n t e r r u p t e r  
Frame

8 1 8 -0 4 3 -1 5 0  (J 6 7 4 2 4 ) -  Frame I d e n t i f i c a t i o n  
F re q u e n c y  S u p p ly  Frame 

8 1 8 -7 6 0 -1 5 0  ( J 6 7 4 2 7 ) -  T ro u b le  T r a c in g  
S e le c to r  Frame 

8 1 8 -7 8 0 -1 5 0  ( J 6 7 4 4 1 ) -  F lo o r  A la rm  Frame 
8 1 8 -0 8 2 -1 5 1  (J 6 2 6 0 3 ) -  T r a f f i c  R e g is te r  

E q u ip m e n t
A A 3 8 8 .0 6 2  (J 9 8 6 0 9 ) -  MF C u r re n t  S u p p ly

F . O p e ra t in g  Room E q u ipm ent

A A 2 61 .44 3  (J 6 1 5 5 8 ) -  No. 5 T o l l  S w itc h b o a rd  -  
L o w e r U n i t  E qu ip m en t 

A A 2 6 1 .4 4 4  (J 6 1 5 5 9 ) -  No. 5 T o l l  S w itc h b o a rd  -  
S w itc h b o a rd  E q u ip m e n t 

8 1 8 -0 8 3 -1 5 0  (J 6 2 6 0 4 ) -  T r a f f i c  S u p e r v is o r y  R ack

G. T e s t  and  T e rm in a l Room E q u ip m e n t

8 1 8 -6 3 1 -1 5 0  (J 6 7 4 2 1 ) -  T ru n k  A s s ig n m e n t 
P a tc h in g  Bay 

8 1 8 -7 0 6 -1 5 0  (J 6 7 4 4 7 ) -  A u to m a t ic  O u tg o in g  
I n t e r t o l l  T ru n k  T e s t Frame 

A A 2 62 .00 1  (J 6 8 6 0 2 ) -  S ig n a l in g  and T e s t in g  
P a n e ls  and U n its  

A A 2 6 7 .0 1 4  ( J 6 3 5 1 9 ) -  No. 17C T o l l  T e s t  B o a rd  
A A 2 67 .01 6  (J 6 3 5 2 4 ) -  C i r c u i t  P a tc h in g  Bay

H. T ru n k s  and Rel a y  Rack E q u ip m e n t

8 1 8 -6 0 2 -1 5 0  (J 6 1 5 6 1 ) -  I n t e r t o l l  T ru n k  U n i t s  
8 1 8 -6 0 3 -1 5 0  (J 6 1 5 6 2 ) -  In c o m in g  T ru n k  U n i t s  
8 1 8 -6 0 4 -1 5 0  (J 6 1 5 6 3 ) -  O u tg o in g  T ru n k  U n i t s  
8 1 8 -0 8 1 -1 5 0  (J 6 1 5 6 4 ) -  M is c e l la n e o u s  R e la y  

R ack U n i t s
A A 2 6 8 .5 0 4  (J 6 4 0 0 1 ) -  T ra n s m is s io n  M e a s u r in g  

P a n e ls  and U n it s  
A A 3 87 .04 0  (J 9 3 0 1 7 ) -  R e la y  R ack M oun ted  T e s t 

E q u ip m e n t
A A 3 87 .04 3  (J 9 4 7 3 1 ) -  C o ld -c a th o d e  Tube T e s t S e t 
A A 3 8 8 .0 5 4  (J 9 9 2 2 7 ) -  1 0 - ip m  I n t e r r u p t e r  and 

Im p u ls e  C lo c k  S u p p ly

I .  T e s t S e ts
7 - 7 9 T - 1 a n  )

8 1 9 -7 3 1 -1 5 0  ( J 2 4 7 5 3 ) -  T e s t S e t f o r  T im in g  T e s ts
8 1 8 -7 4 1 -1 5 0  ( J 6 4 7 2 7 ) -  Frame I d e n t i f i c a t i o n  

F re q u e n c y  T e s t S e t

A A 2 61 .43 9  (J 6 4 7 2 8 ) -  N o . 5 T o l l  S w itc h b o a rd  
P o s i t i o n  C o n t r o l  T e s t S e t 

A A 2 68 .20 7  (J 6 4 7 3 0 ) -  N o . 2B S ig n a l in g  T e s t S e t 
A A 2 6 8 .5 3 4  (J 6 4 0 7 2 ) -  No. 72A F re q u e n c y  M e te r  
A A 2 68 .61 1  ( J6 4 7 2 2 ) -  P u ls e  R e p e a t in g  T e s t S e t 
A A 3 87 .03 1  ( J9 4 7 2 3 ) -  P u ls e  C h e c k in g  T e s t  S e t 
A A 3 8 7 .0 3 2  (J 9 4 7 2 4 ) -  C o n ta c t  C lo s u re  T e s t S e t 
A A 3 87 .03 3  (J 9 4 7 2 5 ) -  T e s t  S e t f o r  N os. 275 and 

276 R e la y s
A A 3 8 7 .0 3 5  (J 9 4 7 2 7 ) -  No. 1A S ig n a l in g  T e s t S e t 
A A 3 8 7 .0 4 2  (J 9 4 7 3 0 ) -  No. 1A F a u l t  L o c a to r  T e s t 

S e t -  T e s t S e t f o r  L o c a t in g  C ro s s e s  
and G rounds i n  C e n t r a l  O f f i c e  W ir in g  
and C a b le

J .  P ow er P la n ts

A A 3 6 7 .3 0 4  (J 8 6 4 3 4 ) -  No. 302A P la n ts  -  
24 and  48 V o l t s  

A A 3 6 7 .5 0 4  (J 8 6 7 2 4 ) -  N o . 506A P la n t  -  Low - 
v o l ta g e  A -c  S u p p ly  

A A 3 67 .80 9  (J 8 6 5 5 5 ) -  No. 803C P la n t  -  M ach in e  
R in g in g  E q u ip m e n t

K . M is c e l la n e o u s

8 1 8 -0 8 0 -1 5 0  (J 2 5 5 5 1 ) -  End G uards A is le  P i l o t  
Lamp, DPTS S u p p o r ts ,  and Fuse 
R e c o rd  Book and H o ld e r  

A A 3 8 1 .1 2 9  ( J6 7 0 0 2 ) -  D i s t r i b u t i n g  Fram es 
A A 3 8 1 .3 1 9  ( J 9 7 0 2 5 ) -  R e la y  R acks -  A n g le  

Type -  F ram ew ork  and C a b lin g  
A A 381.3 2 1 ( J 9 7 0 3 3 ) -  Fuse B ay -  A n g le  R e la y  

R ack Type
A A 3 81 .80 3  ( J9 0 6 0 4 ) -  L a d d e rs ,  B en che s , and 

S to o ls  -  A p p l i c a t io n  P r a c t ic e s  
Type

A A 3 8 1 .8 0 4  ( J9 0 6 0 5 ) -  R o l l i n g  L a d d e rs  -  
T ra c k  Type

A A 3 82 .01 8  (J 9 3 8 1 4 ) -  No. 12 S e rv ic e  O b s e rv in g  
Desk

A A 3 8 2 .5 1 4  (J 9 4 9 0 7 ) -  No. 20 K ey C a b in e t 
A A 3 82 .52 6  (J 9 4 9 0 9 ) -  No. 21 K ey C a b in e t 
A A 3 8 8 .0 1 2  (J 9 8 3 0 2 ) -  E m ergency  A la rm  S ystem  -  

A u to m a t ic  F i r e ,  D e te c t io n  F e a tu re  
A A 3 88 .01 3  (J 9 8 3 0 3 ) -  E m ergency  A la rm  S ystem  

w i th o u t  Code S ig n a l in g  
A A 3 88 .02 5  (J 9 5 5 0 1 ) -  C e n t r a l  O f f ic e  L ig h t i n g  

E q u ip m e n t,  A p p lia n c e  O u t le t s ,  
and  M is c e l la n e o u s  C o n d u its  

A A 3 88 .02 6  (J 9 5 5 0 2 ) -  E m ergency  L ig h t i n g  
E q u ip m e n t f o r  C e n t r a l  O f f ic e s  

A A 3 88 .04 6  (J 9 3 0 0 9 ) -  A u d ib le  and V is u a l  
M a in te n a n c e  A la rm  E q u ip m e n t 

A A 3 88 .04 9  (J 9 5 5 0 3 ) -  C e n t r a l  O f f i c e  L ig h t i n g  -  
F lu o r e s c e n t  Type 

S e c t io n  10 -  F lo o r  P la n  D a ta  S h e e ts

L .  A u x i l i a r y  E q u ip m e n t

K S -14545  -  B u lk  C a rd  H a n d lin g  T o o l 
K S -14 55 0  -  P o r ta b le  S e le c t o r  E le v a t in g  T a b le  
K S -14553 -  S in g le  C a rd  H a n d lin g  T o o l 
K S -14558  -  T e m p la te  Tab C o d in g  T o o l 
K S -14590  -  T e m p la te  P unch B o a rd  T o o l

A t ta c h e d :  F ig s .  1 t o  6
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NOTES:
1. FRAMES MARKED WITH AN ASTERISK ( * )  INDICATE THOSE FOR 

WHICH SEPARATE INTERTOLL AND TOLL COMPLETING FRAMES 
ARE FURNISHED IN A TWO TRAIN OFFICE.

2 . FRAMES MARKED ♦ INDICATE THOSE WHICH ARE FURNISHED 
IN DIFFERENT CAPACITIES IN S IN G L E  T R A IN  A N D  T W O  
T R A IN  O F F IC E S

F IG .I -  E Q U IP M E N T  S C H E M A T IC

SELL TELEPHONE LABO RATO R IES . INC F IG . I
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/----------------------------  INCOMING LINK FRAME *1  v /-------- JUNCTOR  \ /------------------------------------OUTGOING LINK FRAME *7   v
GROUPING

FRAME

SECONDARY SWITCHES PRIMARY SWITCHES

C ALLING
TRUNK

CALLED
T R U N K

FIG . 2  -  T O LL  C R O S S B A R  S Y S T E M .
S C H E M A T IC  D IA G R A M  O F 
C O M B IN E D  T R A IN  C H A N N E L S

BELL TELEPHO NE LABO R A TO R IES . INC. F IG .  2
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FROM SW BD 
OR O T H E R  

T O L L  O FFIC E

TO T O L L  OR 
L O C A L  O FFICE 

/  D EPEND IN G  ON \  
^T Y P E  OF T R U N K )

F IG . 3  -  R E L A T IO N S H IP  B E T W E E N  C O M M O N  C O N T R O L  
E Q U IP M E N T  AND S W IT C H IN G  F R A M E S

B E LL  TELEPHO NE LABORATORIES* INC F IG .3
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FIG. 4  -  CARD TR AN SLATO R

BELL TELEPHONE LABO RATORIES, INC. FIG. 4
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BELL TELEPHONE LABORATORIES, INC. F I G .  5 A
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- J

BE LL TELEPHONE LABORATORIES, INC.
F IG . 5 B
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TO I.D.F FROM MARKER

EVEN HALF­
CONNECTOR

ODD HALF- 
CONNECTOR

^OUTGOING 
LINK FRAME 

(SECONDARY)

NOTES:
A. THE BLOCK RELAY FRAMES ARE SHOWN 

LOCATED BACK TO BACK FOR ILLUSTRATIVE 
PURPOSES ONLY. IN AN OFFICE THESE FRAMES 
ARE LOCATED IN A MINIMUM OF TWO LINES, 
PREFERABLY FACING EACH OTHER.

TO OTHER BLOCK 
RELAY FRAMES

ROM MARKER 

TERM. STRIPS

MARKER CONN. 
RELAYS

TRUNK BLOCK 
RELAYS

y  CHAIN PREFERENCE 
'R E LA Y S

ASSIGNMENT-
DISTRIBUTING

FRAME
'ODD HALF-CONNECTOR 

"EVEN HALF-CONNECTOR

' — BLOCK RELAY FRAMES—' 
(TRUNK BLOCK CONNECTORS) 

(SEE NOTE A)

F IG . 6  -  C A B L IN G  S C H E M A T IC  A N D  P E R S P E C T IV E  V IE W

BE LL TELEPHO NE L A B O R A T O R IE S .IN C . FIG  6


