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NORTH CX TYPE DIAL CENTRAL OFFICE EQUIPMENT

Notes May 5, 1936

These n o te s  d e s c r ib e  b r i e f l y  th e  a l l  r e l a y  d i a l  c e n t r a l  o f f i c e  equ ip ­
ment m anufac tu red  by th e  North E l e c t r i c  Mfg, Co. This equipment i s  a v a i l a b l e  
i n  f i v e  g e n e ra l  a rran g em en ts  f o r  use  where s u i t a b l e  i n  the  community d i a l  o f ­
f i c e  f i e l d .

As t h i s  equipment i s  d e s ig n ed ,  c o n s id e ra b le  v a r i a t i o n  in  arrangem ent 
and f e a t u r e s  i s  p o s s i b l e .  The arrangem en ts  h e r e i n  d e s c r ib e d  a r e  those  which 
have been  s e l e c t e d  from in fo rm a t io n  s u p p l ie d  by the  m anufac tu re r  as  ap p ea r in g  
b e s t  a d a p te d  to  the  needs of the  B e l l  System. * .

GENERAL DESCRIPTION

In  t h i s  ty p e  o f  o f f i c e  th e  sw itc h in g  o p e ra t io n s  a r e  perform ed e n t i r e l y  
bj' r e l a y s  grouped in t o  b a s ic  c i r c u i t s  c a l l e d  l i n e  f i n d e r s ,  s e l e c t o r s  and connec­
t o r s ,  each w ith  th e  f u n c t io n s  u s u a l l y  a s s o c i a t e d  w ith  such c i r c u i t s .  The com­
b i n a t i o n  o f  a  l i n e  f i n d e r  and a  co n n ec to r  i s  known a s  a  l i n k .

The s w i tc h in g  equipment f o r  o f f i c e s  w ith  an  u l t im a te  o f  l e s s  th an  100 
l i n e s  c o n s i s t s  o f  l i n e  c i r c u i t s ,  l i n e  f i n d e r s  and c o n n e c to rs  u s u a l l y  mounted on 
a  s in g le  sw itch  frame.

Where the  u l t i m a t e  c a p a c i ty  r e q u i r e d  i s  between 100 and 200 l i n e s  th e  
l i n e  f i n d e r s  and  c o n n e c to rs  a r e  a r ra n g e d  f o r  200 l i n e  a c c e s s .  In  t h i s  case  th e  
i n i t i a l  sw itch  frame h a s  c a p a c i ty  f o r  th e  l i n e  c i r c u i t s ,  l i n e  f i n d e r s  and con­
n e c to r s  f o r  th e  f i r s t  100 l i n e s  and  supp lem entary  sw itch  frames a re  added a s  
n e c e s s a ry  to  expand th e  o f f i c e  to  130, 150 or 200 l i n e s .  This arrangem ent i s  
known a s  a  "b roadspan” system .

In  o f f i c e s  where th e  u l t im a te  number o f  l i n e s  i s  g r e a t e r  than  200, 
s e l e c t o r s  a r e  r e q u i r e d  i n  th e  s w itc h in g  t r a i n .  For each group o f  100 l i n e s ,  a  
sw itch  frame equ ipped  w ith  the  n e c e s s a ry  l i n e  c i r c u i t s ,  l i n e  f i n d e r s  and con­
n e c to r s  i s  p ro v id ed .  S e l e c to r s ,  mounted on s e p a ra te  f ram es, a r e  in t e rp o s e d  
between th e  l i n e  f i n d e r s  and c o n n ec to rs  so t h a t  c a l l s  may be com pleted between 
l i n e s  i n  d i f f e r e n t  g roups .

Schematic draw ings showing th e  sw itch in g  p la n s  u sed  a r e  a t t a c h e d .  

CAPACITIES AND CLASSES OF SERVICE

The fo l lo w in g  a r e  the maximum 
tru n k s  f o r  the  v a r io u s  a rran g em en ts :

Type

CX-30
CX-60
CX-100
CX-200
CX-1000

c a p a c i t i e s  i n  t e rm in a ls  fo r  l i n e s  and

C apac ity

30
60
100
200
900 or l e s s ,  

depending on t ru n k in g

*
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A ll  l i n e s  a re  se rved  on a  te rm in a l  p e r  l i n e  d i a l  "basis, w ith  p ro v i s io n  
f o r  the  fo l lo w in g  g e n e ra l  c l a s s e s  o f  s e r v ic e :

A-. M e ta l l i c  L in es

1, I n d iv id u a l

2, P,B, X, Trunk

3, Two-Party F u l l  S e le c t iv e  .

4, F o u r -P a r ty  S e m i-S e le c t iv e

5, T e n -P a r ty  B ridged  or  D iv ided  R inging

6, 2 0 -P a r ty  B ridged  or D iv ided  R inging

7, Post-Paym ent Coin Box

B, Ground R etu rn  L ines  - Code R inging  w ith  Maximum of 20 S ta t io n s

No p r o v i s io n  i s  made f o r  manual o r  message r a t e  l i n e s .  Normal o p e ra ­
t i o n  i s  on a  common b a t t e r y  b a s i s ,  b u t  l o c a l  b a t t e r y  t a l k i n g  may be u sed  i f  
n e c e s s a ry .

TRUNKS TO OTHER OFFICES

M aster o r  non-m aster  o f f i c e  t ru n k s  may be p ro v id e d  f o r  co n n ec tio n  to 
any type of l o c a l  manual or t o l l  o f f i c e  o r  to  any type o f  DSA board . Two-way 
d i a l i n g  t ru n k s  may b e .p ro v id e d  between two CX-type of o f f i c e s .  The p r o v i s io n  
o f  in t e r c o n n e c t io n  between t h i s  type o f  o f f i c e  and o th e r  ty p e s  of d i a l  
o f f i c e s  now u sed  in  the B e l l  System w i l l  be co n s id e re d  i f  o cca s io n  a r i s e s ,

NUMBERING PLAN

S u b s c r i b e r s 1 D i r e c to r y  Numbers

In  the  CX-30, CX-60 and CX-100 system s a l l  s u b s c r ib e r s  d i r e c t o r y  num­
b e r s  a re  fo u r  d i g i t  numbers c o n s i s t i n g  o f  an i n i t i a l  d i g i t  112n or "3" to  in d i c a te  
w hether the r in g in g  code i s  in  the  f i r s t  o r  second s e t  o f  te n  codes, fo l lo w ed  by 
the  two d i g i t  te rm in a l  number and then  a  s in g le  d i g i t  to  i n d i c a t e  the  r in g in g  
co d e .

In  the  CX-200 system the  s u b s c r ib e r s  d i r e c t o r y  numbers a re  fo u r  d i g i t  
numbers c o n s i s t i n g ,  f i r s t  of a  d i g i t  i n d i c a t i n g  the hundreds  group and code s e t ,  
then  the te n s  and u n i t s  d i g i t s  and f i n a l l y  the  r in g in g  code number. The numbers 
u sed  fo r  i n i t i a l  d i g i t s  a re  a s  fo l lo w s :

2 -

3 -
4 -
5 -

f i r s t  hundred

second
i t

and f i r s t  code 
!f second 11 
11 f i r s t  11 
11 second "

s e t
n
ii

r

V.

I t II
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In  th e  CX-1000 system a l l  s u b s c r ib e r s  d i r e c t o r y  numbers a r e  f iv e  d i g i t  
numbers c o n s i s t i n g  o f  an  i n i t i a l  d i g i t  to  i n d i c a t e  th e  hundreds  group, fo llow ed  
by th e  d i g i t  "2" or t!3 u to  i n d i c a t e  w hether th e  r i n g i n g  code i s  in  the f i r s t  or 
second s e t  o f  te n  codes , th e n  the  te n s  and u n i t s  d i g i t s  o f  the  l i n e  te rm in a l  
number and f i n a l l y  the  r in g in g  code number.

The fo l lo w in g  i s  the  numbering of l i n e  te rm in a l s :

CX-30 20-49
CX-60 20-79
CX-100 00-99
CX-200 00-99 in each

100 l i n e group
CX-1000 00-99 in each

100 l i n e group

Line numbers may be a s s ig n e d  w ith o u t  r e s t r i c t i o n s  o th e r  th a n  th a t  
grounded l i n e s  not equ ipped  w ith  a d a p te r s  must be s e g re g a te d  in  te n s  groups to  
p e rm it  d i s c r i m i n a t i o n  by the  equipment.

R ing ing  Codes

Ringing  codes a r e  a s  fo l lo w s :

Code S ide of Code Ringing S igna l
( F in a l  D ig i t ) Line F i r s t  Set Second Set

1 Ring 1 long 1 s h o r t  1 long
2 Tip 2 s h o r t s 3 s h o r t s
3 Ring 4 s h o r t s 5 s h o r t s
4 Tip 2 longs 1 s h o r t  2 longs
5 Ring 2 lo n g s  1 s h o r t 1 s h o r t  2 longs  1 s h o r t
6 Tip 2 s h o r t s  1 long 3 s h o r t s  1 long
7 Ring 2 s h o r t s  1 long  1 s h o r t  3 s h o r t s  1 long  1 sh o r t
8 Rip 1 long  1 s h o r t 1 s h o r t  1 long  1 s h o r t
9 Ring 1 long  2 s h o r t s 1 s h o r t  1 long  2 s h o r t s0 Tip 1 long  3 s h o r t s 1 s h o r t  1 long  3 s h o r t s

Trunks to  O ther O f f ic e s

The codes a v a i l a b l e  f o r  t ru n k s  to  o th e r  o f f i c e s  a r e  a s  fo l lo w s :

Type of Codes rxonnec ts  to
O f f ic e A v a i la b le Line Term inal No.

CX-30, CX-60 0 20, 21, e t c .  a s  r e q ’ d.
CX-100 & CX-200 230 30, 31 e t c .  a s  r e q ’d.

240 40, 41, e t c .  a s  r e q ’ d.

CX-200 420 20, 21, e t c .  a s  r e q ’ d. (2nd group)
only 430 30, 31, e t c .  a s  r e q 'd . (2nd group)

440 40, 41, e t c .  a s  r e q ’ d. (2nd group)

CX-1000 0 S e le c to r  te rm in a ls
9
8

as req* d.

e t c .
\ a s  vacan t
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P ro v is io n  i s  made f o r  a  maximum of 3 t ru n k s  p e r  group in  the  CX-30 and 
CX**60 o f f i c e s  and a maximum o f  5 t ru n k s  p e r  group in  the  CX-100 and CX-200 o f f i c e s .  
The CX-1000 i s  a r ra n g e d  f o r  a  maxim-urn o f  te n  tru n k s  p e r  g roup ,

P.B.X, Trunks

The fo l lo w in g  te rm in a l s  in  each  l i n e  group may he u sed  f o r  P,B.X. tru n k s  
in  a l l  ty p e s  o f  o f f i c e s :

20, 21, e t c .  as  reqd .
30, 31, e t c .  as  reqd .
40, 41, e t c .  as  reqd ,

A maximum o f  3 t ru n k s  p e r  P.B.X, group i s  p ro v id e d  f o r  in  the CX-30 and 
CX-60 o f f i c e s  and a maximum o f  5 t ru n k s  p e r  group in  the  o th e r  o f f i c e s .

The f i r s t  t ru n k  o f  a  P.B.X. group shou ld  have a  u n i t s  d i g i t  o f  2 ero .  
Trunk h u n tin g  i s  e f f e c t i v e  on ly  w i th  the  zero u n i t s  d i g i t ,  T h is  p e rm i ts  P.B.X. 
t ru n k s  o th e r  than  the  f i r s t  to  he u sed  f o r  n ig h t  l i s t i n g  s e r v ic e .

Any of the P.B.X, t ru n k  numbers n o t  u sed  f o r  P.B.X. tru n k s  may he u sed  
f o r  r e g u la r  s u b s c r ib e r s  numbers.

GENERAL NOTE ON OPERATION

I t  w i l l  be n o te d  t h a t  base m etal c o n ta c ts  a re  u sed  on some of the r e ­
la y s .  However, twin c o n ta c t s  a re  u sed  th roughout to  minimize the  p o s s i b i l i t y  
o f  c o n ta c t  t r o u b le .  I t  w i l l  a l so  be no ted  th a t  some o f  the r e l a y s  and r e s i s ­
ta n ces  w i l l ,  in  case  o f  t r o u b le  grounds o r  c r o s s e s ,  develop  more h e a t  than  i s  
u s u a l l y  c o n s id e re d  d e s i r a b l e .  On the  o th e r  hand, th e  l i k e l i h o o d  of grounds o r  
c ro s s e s  ap p ea rs  to be m inim ized by the  method of w ir in g  employed.

A s tudy  of the  advan tages  and d isad v a n ta g e s  of th e se  and s im i la r  p o in t s  
i s  co n tem p la ted  and i f  any changes a re  found a d v i s a b le ,  supp lem entary  in fo rm a tio n  
w i l l  be i s s u e d .

GENERAL OPERATION

The b a s ic  sw itc h in g  e lem ents  and t h e i r  g e n e ra l  fu n c t io n s  a re  as
f o l l o w s :

1. Line c i r c u i t s  which, in  a d d i t io n  to p e rfo rm in g  the  o p e ra t io n s  
u s u a l  in  d i a l  o f f i c e s ,  supply  t a lk in g  b a t t e r y  on r e v e r t i n g  
c a l l s  and h o ld  o r  " lo c k -o u t"  l i n e s  w i th  permanent s ig n a l  
c o n d i t io n s .

2. Line f i n d e r  c i r c u i t s ,  which connect a c a l l i n g  l i n e  to  an id l e  
s e l e c t o r  o r  co n n ec to r  when the  s u b s c r ib e r  removes the  r e c e iv e r .
There i s  one l i n e  f i n d e r  group in  each o f f i c e  excep t in  the 
case  of the CX-1000, where a  l i n e  f i n d e r  group i s  p ro v id e d  f o r  
each 100 l i n e  g roup . Each l i n e  f in d e r  group has a common s e t  
o f  guard  r e l a y s  which c o n t ro l  the  o p e ra t io n  of the  l i n e  f i n d e r s  
and a s e t  o f  d i s t r i b u t i n g  r e la y s  which a s s ig n  the i d l e  l i n e  
f i n d e r s  to s e r v ic e  in  r o t a t i o n .  The common equipment c o n t ro l s
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3.

th e  o p e r a t io n  in  such a  way t h a t  c a l l i n g  l i n e s  a r e  connec ted  
to  l i n e  f i n d e r s  one c a l l  a t  a  time w ith  a  sequence in  which 
low es t  numbers ta k e  p recedence  i f  c a l l s  a r e  w a i t in g .

S e l e c to r s ,  Y/hich respond  to  the d i a l i n g  o f  th e  f i r s t  d i g i t  to 
ex tend  the c a l l in g  l i n e  to  an  i d l e  con n ec to r  i n  the  d e s i r e d  
co n n ec to r  group or to  a t ru n k  to  a n o th e r  o f f i c e .  S e le c to r s  
a r e  u sed  on ly  w i th  the  CX-1000 system. Each s e l e c t o r  i s  
pe rm anen tly  a s s o c i a t e d  w i th  a  l i n e  f i n d e r  and has  a c c e s s  to  
a l l  c o n n e c to rs  or a l l  t ru n k s  i n  a l l  g roups .  S e le c to r s  a re  
a r ra n g e d  f o r  time r e l e a s e  on permanent s i g n a l s .

4, C onnectors ,  which respond  to  th e  d i a l i n g  o f  th e  te n s ,  u n i t s
and  r in g in g  code d i g i t s  to  ex ten d  th e  c a l l i n g  l i n e  to  the  
c a l l e d  l i n e ,  and to  r i n g  the  c a l l e d  s t a t i o n  or r e t u r n  busy 
tone to  the  c a l l i n g  s u b s c r ib e r .  In  a l l  systems excep t the  
CX-10Q0, th e  co n n ec to r  a l s o  com pletes  c a l l s  to  t ru n k s  to 
o th e r  o f f i c e s .  I n  system s where s e l e c t o r s  a r e  not used ,  
each co n n ec to r  i s  perm anen tly  a s s o c i a t e d  w ith  a l i n e  f i n d e r .

The fo l lo w in g  a r e  the  p r i n c i p a l  m isc e l la n e o u s  c i r c u i t s  used:

1.
I

A r in g i n g  and code i n t e r r u p t e r  c i r c u i t ,  which g e n e ra te s  con­
t in u o u s  r i n g i n g  c u r r e n t  by means of a  v i b r a t i n g  p o le  changer 
and  which c o n ta in s  r e l a y s  f o r  p roducing  p ic k -u p  and ground 
p u l s e s  c o r re sp o n d in g  to  r in g in g  codes . These p u ls e s  a re  
u sed  by the  co n n ec to rs  to  i n t e r r u p t  co n t in u o u s  r in g in g  
c u r r e n t  to  produce code r in g in g .

2. Tone and t im in g  c i r c u i t s  c o n s i s t i n g  of r e l a y s  f o r  p roduc ing  
d i a l  to n e ,  busy to n e ,  and t im in g  p u ls e s  f o r  c o n t r o l l i n g  th e  
au to m a tic  time r e l e a s e  f e a t u r e s .

3. Trunk r o t a t i o n  s e l e c t i n g  c i r c u i t s  a s s o c i a t e d  w ith  each group 
of t ru n k s  to  P .B .X .*s  or d i s t a n t  o f f i c e s .  They a l l o t  i d l e  
tru n k s  f o r  s e r v ic e  i n  r o t a t i o n .

4. Trunk c i r c u i t s .

5. A power c i r c u i t  c o n s i s t i n g  p r i n c i p a l l y  of a  s to ra g e  b a t t e r y  
and means fo r  au to m a tic  ch a rg in g .

6. A t e s t  c i r c u i t  f o r  t e s t i n g  s u b s c r ib e r s  l i n e s  and making 
o p e r a t io n  t e s t s  of sw itc h in g  equipm ent.

7. Alarm c i r c u i t s .

FEATURES

Hinging Code I n t e r r u p t e r

The t o t a l  cy c le  o f  the  r in g in g  i n t e r r u p t e r  i s  i n  the  neighborhood of
12 seconds . The r in g in g  codes a r e  se n t  out d u r in g  th e  f i r s t  h a l f  o f  th e  c y c le .
T r ip p in g  can occur only  d u r in g  th e  long  s i l e n t  i n t e r v a l  fo l lo w in g  th e  com pleted 
code .



Ground R etu rn  L ines

Ground r e t u r n  l i n e s  may be o p e ra te d  by p ro v id in g  a  grounded l i n e  
a d a p te r  f o r  each l i n e .  M e ta l l i c  l i n k s  a re  u s e d  in  th a t  c a se .

A l l  o f f i c e s  excep t the CX-1000 a re  a r ra n g e d  so t h a t  i t  i s  p o s s ib le  
to o p e ra te  th e se  l i n e s  w ith o u t a d a p te r s  by p ro v id in g  u n i v e r s a l  l i n e  f i n d e r s  
and c o n n ec to rs  which a re  a r ra n g e d  to o p e ra te  w ith  e i t h e r  ground r e tu r n  o r  
m e t a l l i c  l i n e s .  In  t h i s  case  th e  ground r e t u r n  l i n e s  must be s e g re g a te d  by 
te n s  groups and a  s l i g h t  change made in  the w ir in g  of the  l i n e  c i r c u i t s ,
With t h i s  s e g r e g a t io n  the l i n k s  co n v e r t  them selves  fo r  grounded l i n e  o p e ra ­
t i o n  on c a l l s  to  o r  from th e se  groups. Such te n s  groups may c o n ta in  m e t a l l i c  
l i n e s  w ith  b r id g e d  r in g in g ,  b u t  t h i s  shou ld  be avo ided , i f  p o s s i b l e ,  a s  the 
m e t a l l i c  s i g n a l l i n g  range i s  reduced  somewhat by the  l i n k  co n v ers io n .

Coin Box Lines

Two ty p e s  o f  co in  box s e rv ic e  a r e  g iv en  by t h i s  equipment:

(1) P o s t -p a y  w ith  c o l l e c t i o n  on lo c a l  c a l l s .  No d e p o s i t  i s  r e q u i r e d  to 
t a l k  to an o p e r a to r ,  A co in  l i n e  a u x i l i a r y  c i r c u i t  sends a  d i s t i n c t i v e  tone 
to  the  o p e ra to r  when she answ ers a  c a l l  from one of th e s e  l i n e s .  The c a l l i n g  
s u b s c r ib e r  d e p o s i t s  the  r e q u i r e d  co in s  on r e q u e s t  of the  o p e r a to r  when a  t o l l  
c a l l  i s  com pleted. On lo c a l  c a l l s  the c a l l e d  number i s  d i a l e d  w ithou t a  
d e p o s i t ,  bu t when the c a l l e d  p a r t y  answers the a u x i l i a r y  l i n e  s p l i t s  the  con­
n e c t io n  and sends a  tone to th e  c a l l i n g  s u b s c r ib e r  who then  d e p o s i t s  a  co in ,  
c a u s in g  the  a u x i l i a r y  l i n e  to  c u t  th rough to  p e rm i t  c o n v e r s a t io n .

(2) P o s t -p a y  w ith o u t c o l l e c t i o n  on lo c a l  c a l l s .  No d e p o s i t  i s  r e q u i r e d  
to t a l k  to a  l o c a l  s u b s c r ib e r  or an o p e ra to r ,  The o p e ra to r  r e c e iv e s  a  d i s ­
t i n c t i v e  tone from an a u x i l i a r y  l i n e  c i r c u i t  and r e q u e s t s  d e p o s i t s  on t o l l  
c a l l s  as  in  the  p re v io u s  case .

D i f f e r e n t  types  of a u x i l i a r y  l i n e s  a re  r e q u i r e d  w i th  the  two ty p e s  
of co in  box s e r v ic e .  Each i s  a r ran g ed  so t h a t  the o p e r a to r  may cause the  tone 
to  be re p e a te d  by r e -p lu g g in g .

No s e g re g a t io n  of co in  box l i n e s  i s  r e q u i r e d  u n l e s s  s p e c ia l  numbering 
i s  d e s i r e d  to f a c i l i t a t e  i d e n t i f i c a t i o n  by o p e r a to r s ,

Time R elease  and Line Lock-Out F e a tu re s

The time r e l e a s e  f e a t u r e  a u t o m a t i c a l ly  r e l e a s e s  a  co n n ec tio n  u n d e r  
the  fo l lo w in g  c o n d i t io n s :

1, When a  permanent s ig n a l  o r  in c o m p le te ly  d i a l e d  c o n d i t io n  
e x i s t s  f o r  more than  two to fo u r  m inutes  on a  s e l e c t o r  o r  
c o n n ec to r ,

2, I f  a  c a l l  i s  no t answered w i th in  two to fo u r  m inu tes  a f t e r  
s t a r t  o f  r in g in g .
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3, I f  the  c a l l i n g  p a r t y  f a i l s  to  r e l e a s e  w i th in  two to fou r  
m inu tes  a f t e r  the  c a l l e d  p a r t y  hangs up o r  the  o p e ra to r  
d i s c o n n e c ts ,

A f te r  r e l e a s e  o f  co n n ec t io n s  u n d e r  th e se  c o n d i t io n s ,  the r e l e a s e d  l i n e s  
. .a re  h e ld  by  the  l i n e  c i r c u i t s  in  the lo c k e d -o u t  c o n d i t io n  u n t i l  hang up o r  the 

c le a ra n c e  o f  a  t r o u b le  c o n d i t io n .

I f  th e  c a l l e d  p a r t y  f a i l s  to hang up a f t e r  the  c a l l i n g  p a r t y  has  hung 
up , the  co n n ec t io n  i s  im m edia te ly  r e l e a s e d  and the c a l l e d  l i n e  i s  lo c k e d -o u t .

T es t  F a c i l i t i e s

A s im ple  l i n e  t e s t  c i r c u i t ,  w ith  t e s t  keys on the  power p an e l  i s  p ro ­
v ided  as  s ta n d a rd  equipment f o r  making t e s t s  o f  s u b s c r ib e r s  l i n e s ,  The power 
c i r c u i t  v o l tm e te r  i s  u se d .  The co n n e c t io n s  to the  s u b s c r ib e r s  l i n e s  a re  made 
a t  the  p r o t e c t o r s ,  " I n ” and '’out" t e s t s  may be made. T h is  c i r c u i t  i s  a l s o  a r ­
ranged  f o r  making equipment o p e ra t io n  t e s t s  when connected  to  a  d i a l  s t a t i o n  and 
a  group of r i n g e r s  f u rn is h e d  l o c a l l y  a s  in d i c a t e d  in  th e  equipment s e c t i o n .

Tones

C onven tional d i a l  to n e ,  busy back tone and r in g i n g  tone s i g n a l s  a re  
u se d .  When a l l  l i n e  f i n d e r s  a r e  busy the  c a l l i n g  s u b s c r ib e r  r e c e iv e s  no tone .
I f  a l l  t ru n k s  in  a  group a re  busy, the  busy  tone i s  r e tu r n e d  to  s u b s c r ib e r s  c a l l ­
in g  th a t  g roup .

Links

L inks  a r e  fu rn i s h e d  w ith  the  fo l lo w in g  f e a t u r e s  a s  s p e c i f i e d :

Ten p a r t y  o r  Twenty P a r ty ,
M e ta l l i c  o r  u n i v e r s a l .  (See s u b s e c t io n  on ground

r e t u r n  l i n e s . )

R ev e r t in g  C a l l s

On r e v e r t i n g  c a l l s ,  the d i r e c t o r y  number o f  the  c a l l e d  p a r t y  i s  d ia le d ,  
lhe  c a l l i n g  p a r t y  r e c e iv e s  busy  tone and hangs up and the  l i n k  c i r c u i t  th en  r in g s  
th e  c a l l e d  p a r t y .  On d iv id e d  r in g i n g  l i n e s  o n ly  the  b e l l s  on one s id e  o f  the t  
l i n e  a re  rung , On b r id g e d  r i n g i n g  l i n e s  a l l  b e l l s  a re  rung . Upon answ er o f  the  *  
c a l l e d  p a r t y , th e  connec to r  r e s t o r e s  to  normal and the  l i n e  c i r c u i t  h o ld s  the  
l i n e  in  the  lo c k e d -o u t  c o n d i t io n  and s u p p l i e s  t a lk in g  b a t t e r y  to both  p a r t i e s *  
When bo th  p a r t i e s  hang up , the  l i n e  c i r c u i t  r e s t o r e s  to  norm al.

Assignment o f  L inks

The d i s t r i b u t i n g  r e l a y s  a re  a r ra n g e d  so th a t  i d l e  s e l e c t o r s  and connec­
t o r s  a re  a s s ig n e d  in  r o t a t i o n  and s u c c e s s iv e  c a l l s  have d i f f e r e n t  p a th s .  Another 
f e a t u r e  i s  th e  p r o v i s io n  of d i f f e r e n t  f i r s t  cho ice  o u t l e t s  from l i n e s  w i th * d i f ­
f e r e n t  u n i t s  numbers. The s e r v ic e  r e a c t i o n  which might r e s u l t  from a  d e f e c t iv e  
s e l e c t o r  o r  c o n n ec to r  i s  th u s  m inim ized. An au to m a tic  advance f u n c t io n s  to  a s ­
s ig n  a new c i r c u i t  in  case a  l i n e  f i n d e r  i s  u n a b le  to c lo se  a  l i n e  th rough  to an 
a s s ig n e d  s e l e c t o r  o r  connec to r  w i th in  a  p red e te rm in ed  time i n t e r v a l .
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Each group o f  two o r  more t ru n k s  to  o th e r  o f f i c e s  o r  P.B.X. 1 s must he 
equipped w ith  one o f  th e se  c i r c u i t s .  T h is  equipment a s s ig n s  i d l e  t ru n k s  in  
r o t a t i o n  so t h a t  s u c c e s s iv e  c a l l s  have d i f f e r e n t  ch an n e ls .

Trunks to  O ther O f f ic e s

Trunks to  o th e r  o f f i c e s  have th e  u s u a l  f e a t u r e s  s ta n d a rd  in  community 
d i a l  o f f i c e s  w i th  the  e x c e p t io n  t h a t  th e  l i n k  does n o t  cu t  th rough  and t a l k i n g  
b a t t e r y  on tru n k  c a l l s  i s  th e r e f o r e  th e  same as  on r e g u la r  c a l l s .

Trunks to  magneto, common b a t t e r y  manual, D.S.A. and t o l l  boards  may 
be p ro v id ed ,  w ith  s i g n a l l i n g  o f  e i t h e r  the  D.C. au to m atic  ( r e v e r s e  b a t t e r y )  o r  
com posite ty p e .  S tan d a rd  B e l l  System c i r c u i t s  a re  p ro v id e d  a t  the  manual o r  
t o l l  o f f i c e ,  o r  D.S.A. board .

Two way d i a l i n g  tru n k s  to o th e r  o f f i c e s  o f  the  GX type may be p r o ­
v ided  and each t ru n k  r e q u i r e s  a  l i n e  c i r c u i t  and t ru n k  r e la y  equipment a t  each 
end...

The t ru n k  r o t a t i o n  s e l e c t i n g  equipment d e s c r ib e d  p r e v io u s ly ,  i s  
r e q u i r e d  f o r  each group o f  t ru n k s .

I -

P .B . X. Trunks

No s p e c ia l  equipment i s  r e q u i r e d  f o r  P.B.X. tru n k s  o th e r  than  the r o t a ­
t i o n  s e l e c t i n g  equipment m entioned p r e v io u s ly .  The numbers a v a i l a b l e  f o r  P.B.X. 
t ru n k s  a r e  shown under the  numbering p la n .

T r a f f i c  R e g i s t e r s

T r a f f i c  r e g i s t e r s  may be p ro v id e d  on s p e c i f i c a t i o n  to  reco rd :

(1) O r ig in a t in g  C a l l s .

(2) Overflow C a l ls .

The t r a f f i c  r e g i s t e r s  a re  mounted on the  power p a n e l .  Only one o f  
each type i s  fu rn i s h e d .  On systems hav ing  more than  one l i n e  and connec to r  
board  the  t r a f f i c  r e g i s t e r s  a r e  a r ra n g e d  sc t h a t  th ey  may r e a d i l y  be connec ted  
to any board .

The overflow m e te r  o p e ra te s  and locks  up on the  f i r s t  c a l l  a t tem p t 
made in  a  group w i th  an a l l  l i n k s  busy c o n d i t io n .  O ther  a t te m p ts  w i l l  n o t  be 
reco rd ed  u n t i T a f t e r  th e  r e g i s t e r  has  been un lo ck ed  by a  l i n k  becoming a v a i l a b l e .

Alarms a nd Alarm Checking Termin a l

For lo c a l  a larm  s u p e rv is io n ,  alarm lamps a re  p ro v id ed  to  in d i c a t e  
blown fu s e s ,  c a l l  b lo ck ed  c o n d i t io n s ,  and power a larm s (power f a i l u r e ,  low 
v o l ta g e  and blown power f u s e s ) .  A lo c a l  s ig n a l  lamp i s  l i g h t e d  when any l i n e  
i s  in  the  lo c k e d -o u t  c o n d i t io n  to  a s s i s t  in  l o c a t i n g  permanent l i n e s .
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A common a la rm  o e l l  i s  p ro v id e d .  N e i th e r  th e  b e l l  nor lamps o p e ra te  
when the  o f f i c e  i s  u n a t te n d e d  as  a  c u t - o f f  key i s  th e n  o p e ra ted :

An a la rm  check ing  te rm in a l  f e a t u r e  i s  p ro v id ed  so .that by d i a l i n g  the  
number of the  check ing  te rm in a l  the  o p e ra to r  i n  a  d i s t a n t  o f f i c e  w i l l  o b ta in  
i n d i c a t i o n s  a s  fo l lo w s :

a .  R ing ing  tone  -  No t r o u b le .

b. Busy tone  -  Fuse blown, c a l l  b locked  or power a la rm .

e . D ia l tone  -  l i n e  lo c k -o u t s ,  e i t h e r  permanent s ig n a l s  or 
r e v e r t i n g  c a l l s .

d. No tone  -  Tone, r in g in g  or i n t e r r u p t e r  equipment tro u b le*

Term inal number 38 in  th e  f i r s t  hundred  group i s  u sed  f o r  th e  a larm  
check ing  te rm in a l ,  u n le s s  o th e rw ise  s p e c i f i e d .

Radio Frequency S u p p ress io n

The sp a rk  s u p p re s so rs  p ro v id e d  a t  the  more im portan t  so u rces  o f  d i s ­
tu rb a n c e s  p ro v id e  some r a d io  f req u en cy  su p p re s s io n  but no g e n e ra l  r e d u c t io n  i s  
p ro v id ed  i n  the  form o f  f i l t e r s  i n  l i n e  and tru n k  c i r c u i t s .  Such f i l t e r s ,  made 
up o f  B e l l  System s ta n d a rd  a p p a ra tu s  may, of c o u rse ,  be a p p l i e d  in  th e  f i e l d  i f  
n e c e ss a ry .

S t a t i o n  Equipment

S tan d a rd  d i a l  s t a t i o n  equipment, o f  s u i t a b l e  type a s  i n d i c a t e d  by the  
B e l l  System P r a c t i c e s ,  shou ld  be u sed  on no n -co in  l in e s *  In  th e  case  o f  l i n e s  
w ith  not more th an  fo u r  b r id g e d  r i n g e r s ,  the  type o r d i n a r i l y  u sed  w ith  in d iv id u a l  
l i n e s  may be used . The d iv id e d  code type  shou ld  be u sed  i n  a l l  o th e r  c a s e s .

For c o in  box s t a t i o n s  which c o l l e c t  on l o c a l  c a l l s  the  #163A c o in  
c o l l e c t o r  shou ld  be u se d .

For c o in  box s t a t i o n s  not a r r a n g e d  to  c o l l e c t  on l o c a l  c a l l s  a  # 162A 
c o in  c o l l e c t o r  equ ipped  w ith  a  d i a l  sho u ld  be u sed .

Ranges

The maximum p e r m is s ib le  l i n e  loop  and minimum p e r m is s ib le  l i n e  le a k  r  
r e s i s t a n c e s  have no t b een  f i n a l l y  e s t a b l i s h e d .  I t  i s  b e l ie v e d ,  however, t h a t  V*' 
s a t i s f a c t o r y  s e r v ic e  w i l l  be o b ta in e d  w ith  t h i s  equipment on l i n e s  o p e ra b le  w i th '  
o th e r  ty p e s  of community d i a l  o f f i c e s .

A ppara tus

The a p p a ra tu s  u se d  i n  t h i s  type  of d i a l  o f f i c e  c o n s i s t s  of r e l a y s ,  con­
d e n s e r s ,  r e s i s t a n c e s ,  r e p e a t in g  c o i l s  and r e t a r d  c o i l s .  T h is  a p p a ra tu s ,  w ith  the  
e x c e p t io n  of th e  r e l a y s ,  i s  s im i l a r  i n  appea rance  to  t h a t  now u s e d  in  the  B e l l  
System,

The m a n u fa c tu re r  recommends t h a t  i n  g e n e ra l  no f i e l d  ad ju s tm e n ts  of 
a p p a ra tu s  be made and t h a t  a  r e l a y  which i s  ou t of ad ju s tm en t  or d e f e c t iv e  in
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any o th e r  way he r e p la c e d  and r e tu r n e d  f o r  r e p a i r s .  An ex ce p t io n  to  t h i s  i s  the 
r i n g i n g  v i b r a t o r ,  the  c o n ta c t s  o f  ?/hich may wear o u t ,  and spare  c o n ta c t  s p r in g s  
a r e  a c c o rd in g ly  f u r n i s h e d  w ith  each o f f i c e .

Most o f  th e  d i s t i n c t i v e  f e a t u r e s  i n  th e  c o n s t r u c t io n  of the  r e l a y s  w i l l  
he i n d i c a t e d  in  th e  fo l lo w in g  d e s c r i p t i o n s  of a  few of the  d i f f e r e n t  ty p e s .

A l l  r e l a y s  used i n  th e se  o f f i c e s  have tw in  c o n ta c t s  th ro u g h o u t ,  some 
o f  g o ld  a l l o y  and o th e r s  o f  base  m e ta l .

The 200*type r e l a y  i s  equ ipped  w ith  g o ld  a l l o y  c o n ta c t s  on b i f u r c a t e d  
s p r in g s .  The r e l a y  i s  mounted so t h a t  th e  p la n e s  of the  s p r in g s  a r e  h o r i z o n t a l .

A number of o th e r  types  of r e l a y s  a re  s im i l a r  to  the  200 type w ith  
minor v a r i a t i o n s .

The r e l a y s  used  in  the  l i n e  c i r c u i t s  a r e  o f  th e  1300 and 1400 type 
which a r e  s i m i l a r  to  the  200 type w ith  th e  e x c e p t io n  th a t  the  c o n ta c t  s p r in g s  
a re  of phosphor b ronze .  The ends of one s e t  a r e  b i f u r c a t e d  and the  ends of 
the  o th e r  s e t  a r e  tu rn e d  a t  r i g h t  a n g le s  and p o in te d  to  form tw in  base  m e ta l 
c o n t a c t s .  •

The 300 type r e l a y  i s  a  m u l t i - c o n ta c t  type  w ith  make c o n ta c t s  on ly .
The c o n ta c t s  a r e  made up of phosphor b ronze re e d s  each moving in t o  c o n ta c t  
w ith  two n i c k e l - s i l v e r  s p r in g s  p la c e d  i n  an  in v e r t e d  Y a rrangem en t.  The con­
t a c t  between the  re e d  and th e  s p r in g s  i s  th u s  a tw in  base  m eta l c o n ta c t  s im i­
l a r  to  t h a t  of a  k n i f e  switch* A s in g le  c o i l  and a rm a tu re  a c t u a t e  a l l  con­
ta c ts *  This  type of r e l a y  w ith  33 c o n t a c t s  i s  u sed  a s  a  te n s  s e l e c t i o n  r e l a y .

The 500 type  r e l a y s ,  u sed  as  u n i t s  s e l e c t i o n  r e l a y s ,  have c o n ta c t  
a r rangem en ts  s im i l a r  to  th e  300 ty p e ,  excep t t h a t  each mounting c o n ta in s  f iv e  
c o i l s  and f iv e  a rm a tu re s  and the  c o n ta c t s  a r e  grouped in to  f i v e  s e t s  of f i v e  
each to  form f iv e  s e p a ra te  r e l a y s .  Two such g roups p rov ide  the  u n i t s  s e l e c ­
t i o n  r e l a y  equipment f o r  each s w i tc h in g  e lem ent.

EQUIPMENT ARRANGEMENTS 

General

The CX-30, CX-60 and CX-100 systems each c o n s i s t  o f  a  l i n e  and con­
n e c to r  frame, a  power frame, s e p a r a t e ly  mounted s to r a g e  b a t t e r i e s ,  and a  main 
d i s t r i b u t i n g  frame. A u x i l i a r y  fram es may be r e q u i r e d  i n  u n u su a l  c a s e s .  The 
a u x i l i a r y  frames a r e  i n  two forms: Supplem entary  l i n e  and co n n ec to r  fram es,
and a u x i l i a r y  c i r c u i t  frames f o r  m isc e l la n e o u s  c i r c u i t s .

The CX-200 system c o n s i s t s  of a  l i n e  and con n ec to r  frame f o r  the  
i n i t i a l  100 l i n e s  and a s s o c i a t e d  l i n e  f i n d e r s  and c o n n ec to rs  and  one or more 
supp lem entary  l i n e  and connec to r  fram es w ith  c a p a c i t i e s  of 30 or 50 l i n e s  to  
expand th e  system to  130, 150, or 200 l i n e s .  A u x i l i a r y  c i r c u i t  and power 
fram es, a  s e p a ra te  s to ra g e  b a t t e r y  and main frame com plete the  o f f i c e .

The CX-1000 system c o n s i s t s  of one l i n e  and connec to r  frame p e r  
hundred  l i n e  group, one or more s e l e c t o r  fram es, a  power fram e, s e p a r a t e ly  
mounted s to ra g e  b a t t e r i e s ,  a  s e p a ra te  main d i s t r i b u t i n g  frame, and a u x i l i a r y  
frames a s  d e s c r ib e d  above.
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The d im ensions  o f  the  v a r io u s  fram es  a re  a s  fo l lo w s

CX-30_________CX-60_________ CX-100________ CX-200________CX-1000
Frames H eight Width H eight Width H eigh t Wid th  He i g h t  Width H eigh t Width

Line & Connector, 
R egu la r  

Line & Connector, 
Supplem entary  

S e l e c t o r ,  10 S e le c ­
t o r  C a p a c i ty  

S e l e c t o r ,  20 S e le c ­
t o r  C ap ac ity  

Power
A u x i l i a r y  C i r c u i t

n ii

54" 36" 80". 36" 80" 72" 80" 72" 80" 72"

80" 36" 80" 36" 80" 36" & 72" 80" 36"

80" 36"

54"
it

1 4 -1 /2 "
ii

80"
it

1 4 -1 /2 "
ii

80"
ii

1 4 -1 /2 "
it

80"
n

1 4 -1 /2 "
it

o
 o

 
00 00 =

72"
1 4 -1 /2

ii
ii 22" n 22" ii 22" it 22" 11 22"

NOTES A ll  fram es a r e  12'? deep.
H e ig h ts  a re  f o r  frames w i th  c a s in g s  in c lu d in g  
w ir in g  t ro u g h .  Wooden hase  c o n s i s t i n g  o f  1 -1 /2"  
p la n k  r e g u l a r l y  fu r n i s h e d  adds 1 -1 /2"  h e i g h t  to 
a l l  fram es.

L ine and Connector Frame

The l i n e  and c o n n e c to r  frame c o n s i s t s  of s t e e l  u p r i g h t s  to which are  
w elded  s t e e l  h o r i z o n t a l  ch an n e ls  w ith  u n i v e r s a l  d r i l l i n g  f o r  mounting r e l a y s ,  c o i l s ,  
r e s i s t a n c e s ,  e t c .  Each frame c o n ta in s  the equipment f o r  the  s p e c i f i e d  number o f  
l i n e  c i r c u i t s ,  l i n e  f i n d e r s  and c o n n ec to rs  and the  n e c e s s a ry  common equipment.

The equipment c a p a c i ty  i s  a s f o l lo w s :

CX-100 &
CX-30 CX-60 CX-200 CX-1000

L in e s
Line f i n d e r s  and

30 60 100 100 p e r frame

c o n n e c to rs  , 5 6 10 10 p e r frame
3 r jr

The mounting p l a t e  arrangem ent does  no t p e rm it  the  use  of u n i t  mounted 
c i r c u i t s  so t h a t  a d d i t i o n s  a f t e r  the o r i g i n a l  i n s t a l l a t i o n  must he made by mounting 
and w ir in g  the  r e q u i r e d  a p p a ra tu s  in  the f i e l d ,  This  shou ld  be kep t in  mind in  
p r o v id in g  the  i n i t i a l  equipm ent.

In  a d d i t i o n  to w i r in g  f o r  the  specified equipment th e  l o c a l  co lo r-c o d ed  
form p ro v id e d  c o n ta in s  w ir in g  f o r  the  f u l l  number o f  l i n e s  and t h e i r  appearance 
b e fo re  a  f u l l  number o f  l i n e  f i n d e r s  and c o n n e c to r s .  Connector w ir in g  i s  p rov ided  
o n ly  f o r  those  equ ipped  b u t  each  con n ec to r  i s  w ired  f o r  the  f u l l  number o f  l i n e s .

CX-200 Frame Combinationst

The fo l lo w in g  com bina tions  o f  fram es a r e  used  in  the  CX-200 o f f i c e  to 
o b ta in  v a r io u s  maximum c a p a c i t i e s :
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T o ta l
Max.

C apac ity
I n i t i a l
Frame

Supplement 

Second U nit

a r y  Frames

T h ird  U nit
Term s.Links Width Terms. Links Width Terms,. L inks Width Terms, Links

100 10 72" 100 10 None None
130 13 72" 100 10 36" 30 3 None
150 16 72" 100 10 72" 50 6 None
200 19 72" 100 10 72" 50 6 72" 50 3

Supplem entary Line and Connector Frames -  CX-60, CX-100 and CX-1000

Where th e  number of l i n e  f i n d e r s  and co n n ec to rs  r e q u i r e d  i n  the  CX-60, 
CX-100 or CX-1000 system s exceeds the  c a p a c i ty  o f  th e  r e g u la r  fram es th e  a d d i ­
t i o n a l  equipment i s  i n s t a l l e d  i n  th e se  supp lem entary  fram es. 'The c o n s t r u c t io n  
i s  s im i la r  to  t h a t  o f  th e  r e g u la r  fram e. The c a p a c i ty  i s  s i x  l i n e  f i n d e r s  and 
s i x  c o n n e c to rs .  Equipment and a s s o c i a t e d  w ir in g  i s  p ro v id ed  a s  s p e c i f i e d .  No 
w ir in g  i s  in c lu d e d  f o r  growth.

Supplem entary Line and Connector Frames -  CX-200

These fram es a r e  u sed  a s  the  second and t h i r d  u n i t s  of th e  CX-200 
(b roadspan )  system to expand th e  system above 100 l i n e s .  They a r e  c o n s t ru c te d  
l i k e  the  r e g u la r  l i n e  and l i n k  frame and a r e  equ ipped  as  s p e c i f i e d .

Two s i z e s  a r e  a v a i l a b l e .  The f i r s t ,  36" wide, has  c a p a c i ty  f o r  30 
l i n e  c i r c u i t s  and 3 l i n k s .  The o th e r ,  72" wide, h a s  c a p a c i ty  f o r  50 l i n e s  and 
6 l i n k s  i f  u sed  as  a  second u n i t  or f o r  50 l i n e s  and 3 l i n k s  i f  u sed  a s  a  t h i r d  
u n i t .

These supp lem en tary  fram es c o n ta in  th e  e x te n s io n  w ir in g  and equipment 
n ece ssa ry  to  connec t w ith  the  l i n e s  and l i n k s  i n  th e  i n i t i a l  u n i t .

W iring i s  p ro v id ed  o n ly  f o r  equipment s p e c i f i e d .

The supp lem entary  frames f o r  the  CX-200 shou ld  be lo c a t e d  in  th e  same 
l i n e - u p  and a d ja c e n t  to  th e  i n i t i a l  fram es.

S e le c to r  Frames

The c o n s t r u c t io n  o f  t h i s  frame i s  s im i l a r  to  th a t  of th e  l i n e  and con­
n e c to r  fram e. This  type of frame i s  a v a i l a b l e  i n  two s i z e s ,  one w ith  a  maximum 
c a p a c i ty  o f  10 s e l e c t o r s ,  th e  o th e r  w ith  a  maximum c a p a c i ty  o f  20 s e l e c t o r s .

S e le c to r s  a r e  p ro v id ed  a s  s p e c i f i e d .  No w ir in g  i s  p ro v id e d  f o r  growth.

A s e l e c t o r  frame shou ld  p r e f e r a b l y  be l o c a te d  a d ja c e n t  to  the  l i n e  and 
connec to r  frame w ith  which i t  i s  a s s o c i a t e d .  A tw enty  s e l e c t o r  frame may f r e ­
q u e n t ly  be adequa te  f o r  two hundred  l i n e s  and i n  such ca se s  may be p la c e d  between 
the two a s s o c i a t e d  l i n e  and con n ec to r  frames i f  th e  l i n e  up le n g th  i s  not exces­
s iv e  f o r  the  space a v a i l a b l e .

Power Frame

On t h i s  frame a r e  lo c a te d :



13

A power p an e l  equipped  w ith  r in g in g  c u r r e n t  r e s i s t a n c e  lamps, m e te rs ,  
s w i tc h e s ,  f u s e s ,  keys f o r  th e  l i n e  t e s t  c i r c u i t ,  an  overflow  m eter and a  peg 
count m e te r ,

A power r e c t i f i e r  and c h a rg in g  c o n t ro l  equipm ent.

An a l l ’-* r e l a y  r in g in g  code i n t e r r u p t e r ,

A v i b r a t i n g  p o le  changer type of r i n g i n g  c u r r e n t  g e n e r a to r .

Space f o r  a  12" x 13" r e l a y  c a b in e t  f o r  t ru n k s  and m isc e l la n e o u s
c i r c u i t s .

A u x i l i a r y  C i r c u i t  Frame

This frame i s  r e q u i r e d  when the  number o f  t ru n k s  or m isc e l la n e o u s  c i r ­
c u i t s  exceeds  th e  mounting c a p a c i ty  f o r  m isc e l la n e o u s  c i r c u i t s  p ro v id ed  on the 
l i n e  and connec to r  frame and the  power frame. I t  i s  a v a i l a b l e  i n  w id th s  of 
14-1 /2"  and 22".

A u x i l i a r y  c i r c u i t  fram es a r e  a r ra n g e d  to mount 12" x 13" r e l a y  c a b in e t ,  
each w ith  c a p a c i ty  of abou t 45 r e l a y s ,  a s  fo l lo w s :

Frame 54" h ig h  -  4 c a b in e t s  
" 80" " -  6 "

These c a b in e t s  mount d i r e c t l y  on th e  1 4 -1 /2 "  frame and on the  22" frame 
w ith  a d a p t e r s .

The 22" frame i s  in te n d e d  p r im a r i ly  f o r  mounting com posite t ru n k  equ ip ­
ment or o th e r  W estern  E l e c t r i c  Company equipment u s in g  19" mounting p l a t e s .

Frame Casings

A l l  sw itch  fram es a re  equipped  w ith  aluminum f in i s h e d  frame c a s in g s .  
R elay c a b i n e t s ,  r in g i n g  i n t e r r u p t e r s  and code i n t e r r u p t e r s  mounted on power and 
a u x i l i a r y  c i r c u i t  frames have in d iv id u a l  c o v e rs .

Mounting of Trunk & Mi sc .  C i r c u i t s  -  Relay C abinet s

The CX-30 has  sp a re  space i n  th e  sw itch  frame f o r  mounting co in -box  
a u x i l i a r y  l i n e s  on ly  and 10 such 3 - r e l a y  c i r c u i t s  may be accommodated. These 
c i r c u i t s  i n  a l l  o th e r  system s a r e  mounted i n  r e l a y  c a b in e t s .  In  a l l  system s, 
equipment f o r  t ru n k s ,  grounded l i n e  a d a p te r s ,  and o th e r  m isc e l la n e o u s  c i r c u i t s  
must be mounted i n  r e l a y  c a b in e t s  on the  power o r  a u x i l i a r y  c i r c u i t  frame.

Each r e l a y  c a b in e t ,  w ith  a  c a p a c i ty  o f  ab o u t 45 r e l a y s ,  p ro v id e s  space 
f o r  mounting m isc e l la n e o u s  c i r c u i t s  such as  the  fo l lo w in g :

Trunks
Coin Box a u x i l i a r y  l i n e s
Grounded l i n e  a d a p te r s
Alarm check ing  c i r c u i t
The r e l a y  c a b in e t s  have f r o n t  and r e a r  c o v e rs .
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The c a b l in g  f o r  a l l  frames i n  the  same l i n e - u p  i s  c a r r i e d  in  w ir in g  
t roughs  on the  top  of th e  frames and does not r e q u i r e  l a c in g  or c l ip p in g .

The c a b l in g  a c ro s s  a i s l e s  or between fram es not i n  th e  same l i n e - u p  
i s  c a r r i e d  in  w ir in g  t ro u g h s  or a t t a c h e d  to  c o n v e n t io n a l  ca b le  r a c k s  a s  most 
s u i t a b l e  f o r  the p a r t i c u l a r  case .

A l l  cab le  r a c k s ,  cab le  t ro u g h s ,  sw itchboard  c a b le ,  m isc e l la n e o u s  w ire ,  
and power w ire  (ex ce p t  f o r  s e rv ic e  le a d s  to  power p a n e l )  r e q u i r e d  to  i n s t a l l  an  
o f f i c e  i s  fu rn i s h e d .  Jumper w ire  shou ld  be s u p p l ie d  l o c a l l y .

R ing ing  C urren t G enera to r  and Code I n t e r r u p t e r

A r in g in g  c u r r e n t  g e n e ra to r  of th e  v i b r a t i n g  p o le  changer type and a 
r e l a y  type code i n t e r r u p t e r  a r e  norm ally  p rov ided .  On systems o f  more than  200 
l i n e s  a d u p l i c a t e  p o le  changer r in g in g  g e n e ra to r  w ith  au to m a tic  t r a n s f e r  i s  p ro ­
v ided . Ten or tw enty  p a r ty  code i n t e r r u p t e r s  a r e  f u r n i s h e d  a s  s p e c i f i e d .

Charging Equipment

S e l f  r e g u l a t i n g  co pper-ox ide  type r e c t i f i e r s  o p e ra t in g  on a  f l o a t i n g  
b a s i s  a r e  employed f o r  ch a rg in g  the  s to r a g e  b a t t e r i e s .  They a r e  a v a i l a b l e  i n  
c a p a c i t i e s  of 1 /2 ,  1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 15 and 20 amperes and a re  
f u rn is h e d  a s  s p e c i f i e d .  The fo l lo w in g  a r e  t y p i c a l  c a p a c i t i e s  r e q u i r e d :

CX-30 CX-60 CX-100 CX-200 CX-1000 
(400 l i n e s

2 or 3 amps. 3-5  amps. 4 -6  amps. 6 amps. 15 amps.

S torage  B a t t e r i e s

S u i ta b le  s to ra g e  b a t t e r i e s  and a c c e s s o r i e s  shou ld  be o rd e red  in  a c ­
cordance w ith  B e l l  System s p e c i f i c a t i o n s  KS-5361 and KS-5378. Tw enty-four c e l l s  
a r e  r e q u i r e d .

For computing th e  c a p a c i ty  o f  the  s to ra g e  b a t t e r y  th e  fo l lo w in g  c u r r e n t  
d r a in s  may be used :

CX-1000 30 Amp. h r s .  p e r  1000 C a l ls
A l l  o th e r  system s 20 Amp. h r s .  p e r  1000 C a l ls

These f i g u r e s  a r e  based  on 10011 h o ld in g  tim e.

T yp ica l s to ra g e  b a t t e r y  c a p a c i t i e s  i n  am pere-hours  a r e  a s  f o l l o w s : -

CX-30 CX-60 CX-100 CX-200 CX-1000 
(400 l i n e s )

4

50 50 100 100 200
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Two ty p e s  o f  s t e e l  b a t t e r y  rack s  each in  th r e e  le n g th s  a re  a v a i l a b l e  
and w i l l  be f u r n i s h e d  a s  s p e c i f i e d ,

The t i e r  type has  two t i e r s  f o r  s to ra g e  b a t t e r i e s ,  one d i r e c t l y  over 
th e  o th e r .  I t  i s  s u i t a b l e  f o r  s to ra g e  b a t t e r i e s  p e r  KS-5361,

The s t e p  type a l s o  has  two t i e r s  which a re  o f f s e t  so t h a t  t a l l e r  b a t ­
t e r i e s  may be u sed .  I t  i s  s u i t a b l e  f o r  b a t t e r i e s  p e r  KS-5361 and KS-5378.

The d im ensions  a re  a s  fo l lo w s :

Type
A v a i la b le

Lengths
H eigh t 

(See Note)
Width

Support 
R a i l  S e p a ra t io n  
(O uts ide  Edges)

T ie r 4 '  , 5 ' ,  8 1 33" 12" 6-1 /2"
S tep 4», 5 ' ,  8 ' 33" 24" 6 -1 /2"

Bote : H eigh t i s  to  to p  o f  upper b a t t e r y  su p p o r t  r a i l s .

Main D i s t r i b u t i n g  Frame and P r o t e c t o r s

A f l o o r  type main d i s t r i b u t i n g  frame may be f u rn i s h e d  f o r  a l l  s i z e s  of 
o f f i c e s ,  A b r a c k e t  type o f  main d i s t r i b u t i n g  frame w i l l  be fu rn is h e d  on s p e c i f i ­
c a t io n  fo r  the  CX-30 and CX-60 system s. T h is  type  i s  a t t a c h e d  to  one s id e  of the 
l i n e  and con n ec to r  frame,

A s p e c i f i e d  number o f  Western E l e c t r i c  Co, p r o t e c t o r s  (#1269-A) a re  
f u r n i s h e d .  They should  be s p e c i f i e d  in  m u l t ip l e s  of 20. T erm inals  f o r  o u ts id e  
p l a n t  co n d u c to rs  a re  f u rn i s h e d  a s  s p e c i f i e d  i n  m u l t ip l e s  o f  25.

A t e s t  co rd  and a  #252-A and a  #252-B (W estern E l e c t r i c  Co.) p lu g  
s u i t a b l e  f o r  co n n e c t in g  to  s u b s c r ib e r s  l i n e s  a t  the p r o t e c t o r s  a re  p ro v id ed  fo r  
u se  w ith  the l i n e  t e s t  c i r c u i t ,

MAINTENANCE INFORMATION

Two s e t s  of a l l  c i r c u i t  sch em a tic s ,  w ir in g  d iagram s, method of o p e ra ­
t i o n  s h e e t s ,  r e l a y  ad ju s tm en t s h e e t s ,  ad ju s tm en t i n s t r u c t i o n s  and m aintenance 
i n s t r u c t i o n s  a p p ly in g  to  th e  o f f i c e  invo lv ed  w i l l  be f u rn i s h e d  w ith  each o f f i c e .

I t  w i l l  be no ted  t h a t  the  draw ings f o r  t h i s  type of o f f i c e  a r e  a rran g ed  
so t h a t  in  g e n e ra l  a p p a ra tu s  code numbers and r e s i s t a n c e  v a lu e s  o f  r e l a y s  a re  not 
shown on the  c i r c u i t  sch em a tic s .  B elay  code numbers and r e s i s t a n c e s  f o r  each c i r ­
c u i t  a r e  shown on the c o r re sp o n d in g  r e l a y  a d ju s tm e n t  s h e e t .  Code numbers f o r  
o th e r  a p p a ra tu s  a r e  shown on the  w ir in g  d iag ram s.

ORDEBING- INFORMAT I ON

The f o l lo w in g  in fo rm a t io n  should  be g iv e n  when o rd e r in g  one o f  th e se
o f f i c e s
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CX-30, CX-60, CX-100 and CX-200

Type

Lines

I n i t i a l  and U l t ,  No* L ines
T o ta l  Line CCts. R equ ired  ( i n  m u l t ip l e s  o f  t e n . )

( in c lu d e  l i n e  c c t s .  reqd .  f o r  t r u n k s . )  
Coin Box A u x i l i a r y  L ines -  Q u an ti ty  and Type 
Grounded Line A dap te rs  -  Quan.
Groups to  Be A rranged  f o r  O p e ra t io n  of Grded. L ines  

W ithout A dap ters  -  Tens Nos.

Supplem entary Line & Connector Frame

S p ec ify  equipment

Line F in d e rs  & C onnectors

Q u an ti ty
S p ec ify  w hether 10 p a r ty  or 20 p a r ty  
S p e c i fy  w hether m e ta l l i c  or u n iv e r s a l

Trunks to  O ther O f f ic e s  ( f o r  each group)

Code No. a s s ig n e d  
No. o f  Trks. in  Group 
D is t a n t  O ff ice  T erm ina t ion
Type of S ig n a l in g  (For manual o f f i c e  t e rm in a t io n s  only)
Loop r e s i s t a n c e  and make up o f  conduc to rs

Trunks to  PBX’ s ( f o r  each group of 2 o r  more)

Quant i  ty  
D ir e c to ry  No.

A u x i l i a r y  C i r c u i t  Frames
/  ■ -

"Quantity  and Width

Power Equipment

Type and Length of B a t t e r y  Rack 
S ize  of R e c t i f i e r  (am ps.)
S to rage  B a t t e r y  -  (O rder p e r  KS-5361 or KS-5378)

D i s t r i b u t i n g  Frame

F lo o r  type or b ra c k e t  type
No. of W estern E l e c t r i c  C o .1s #1269-A to  be p ro v id ed  

( m u l t ip le s  of 20)
No. of te rm in a l s  to  be p ro v id ed  f o r  t e rm in a t io n  of o u ts id e  

p l a n t  ( m u l t ip le s  of 25)
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O

o

o

u

R ing ing  Code I n t e r r u p t e r  

10 P a r ty  or 20 P a r ty  

M isce l lan eo u s

T r a f f i c  R e g i s t e r s  R eq 'd ,

( In c lu d e  f l o o r  p la n  drwg. i f  p o s s ib le )

CX-1000

Type No*

Lines

I n i t i a l  and U lt im a te  No.
T o ta l  Line C i r c u i t s  R equ ired  ( m u l t ip le s  of te n )  
Coin Box A u x i l i a ry  L ines  -  Q u an ti ty  & Type 
Grounded Xine A dap te rs  -  Quan.

Line F in d e r  & Connector Frames

Q u a n t i ty  -  R egular Frames
Q u an ti ty  -  Supplem entary  Frames
Hundreds, Groups Nos. to  Be Used
No. Line Gets, each group  (m u l t ip le  of te n )
No. Line F in d e rs  each group 
No, Connectors each group 
10 P a r ty  or 20 P a r ty  Links

S e le c to r  Equipment •

Frames -  10 s e l ,  cap.
Frames -  20 s e l ,  cap.
No, o f  S e le c to r s  (same as  t o t a l  l i n e  f i n d e r s )

Trunks to  O ther O f f ic e s  ( f o r  each group)

Code No. a s s ig n e d  
No. o f  t ru n k s  i n  group 

y D is t a n t  o f f i c e  t e rm in a t io n
Type of S ig n a l l in g  ( f o r  manual o f f i c e  te rm in a t io n s  

only)
Approx, Conductor Loop R e s is ,  and make-up of 

-Conductors

Trunks to  PBX's ( f o r  each group of 2 or more)

Q u a n ti ty  
D i r e c to ry  No.

A u x i l i a r y  C i r c u i t  Frames

Q u a n t i ty  and Width



Power Equipment

Type and Length of B a t t e r y  Rack 
S ize  of R e c t i f i e r  (am ps.)
S to rage  B a t t e r y  -  Order p e r  KS-5361 or KS-5378

D i s t r i b u t i n g  Frame

No* of W estern  E l e c t r i c  C o .’ s #1269-A p r o t e c t o r s  
r e q ’ d. (20 per  s t r i p )

No. o f  te rm in a l s  to  be p ro v id ed  f o r  t e rm in a t io n  of 
o u ts id e  p la n t  (m u l t ip l e s  o f  25)

R ing ing  Code I n t e r r u p t e r s

Ten P a r ty  or Twenty Party-

M isce l lan eo u s

T r a f f i c  R e g i s t e r s  r e q ’ d.

( in c lu d e  f l o o r  p la n  drwg. i f  p o s s ib le )

O rdering  A d d it io n s

When o rd e r in g  a d d i t i o n a l  equipment f o r  e x i s t i n g  o f f i c e s  i t  i s  impor­
t a n t  to  i n d i c a t e  the  o f f i c e ,  the equipment frame and l o c a t i o n  w i th i n  th e  frame 
in  which the  equipment i s  to  be u sed  i n  o rd e r  t h a t  th e  p ro p er  w ir in g  may be 
fu rn is h e d ,

SPARE PARTS

No spare  p a r t s  o th e r  th a n  a  s e t  of e x t r a  c o n ta c t s  f o r  th e  r i n g i n g  
v i b r a t o r  a r e  fu rn is h e d ,

WEIGHTS OF EQUIPMENT

The approx im ate  w e ig h ts  o f  the  more im p o rtan t  item s of equipment a r e  
a s  fo l lo w s :

Item Weight i n  Lbs.

F u l ly  Equipped CX-30
Line & Connector Frame 350
Power Frame 200

F u l ly  Equipped CX-60
Line & Connector Frame 750
Power Frame 225

F u l ly  Equipped CX-100
Line & Connector Frame 1200
Power Frame 240

CX-1000
Line & Connector Frame 1200
S e le c to r  Frame -  10 s e l e c t o r s 410

Relay Cabinet w ith  45 R elays 50
Aux, Get, Frame (unequipped) 15
S to rage  B a t t e r i e s ( See S p e c s , )
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The fo l lo w in g  i s  a l i s t  of t y p i c a l  draw ings f o r  r e f e r e n c e .  They a re
s u b je c t  to  change or rep la cem e n t.  They may he o b ta in e d  from th e  W estern E l e c t r i c  
Co, on o rd e r .

CIRCUIT DRAWINGS

CX-30, CX-60, CX-100, CX-1000, -  Line f i n d e r  -  m e t a l l i c
CX-30, CX-60, CX-100, -  Line F inder  -  U n iv e rs a l
CX-30, CX-60, CX-100, CX-1000 -  Connector -  1 0 -p a r ty  -  m e ta l l i c
CX-30, CX—60, CX-100 — Connector — 10—party,, u n iv e r s a l
CX-30, CX-60, CX-100, CX-1000 -  Connector -  2 0 -p a r ty  m e ta l l i c
CX-30, CX-60, CX-100 -  Connector -  2 0 -p a r t y  -  u n iv e r s a l
CX-1000 -  S e le c to r
CX-200 -  Line f in d e r  -  m e ta l l i c
CX-200 -  Line f in d e r  -  u n iv e r s a l
CX-200 -  Connector -  1 0 -p a r t y  -  m e ta l l i c
CX-200 -  Connector -  1 0 -p a r ty  -  u n iv e r s a l
CX-200 -  Connector -  2 0 - p a r ty  -  m e ta l l i c
CX-200 -  Connector -  2 0 - p a r ty  -  u n iv e r s a l
1 0 - p a r ty  Code I n t e r r u p t e r  and  R inging  C onverter
2 0 -p a r ty  Code I n t e r r u p t e r  and R ing ing  C onverter
A ll -R e la y  Timer
Long Line R epea te r
Tone C i r c u i t
Grounded Line a d a p te r ,  r e p e a t  c o i l  ty p e ,  1 l i n e  r e l a y
Alarm Checking Term inal
R ing ing  change -over ,  au to m a tic
Coin Line A u x i l i a r y  ( c o l l e c t  on l o c a l  c a l l s )
Coin Line A u x i l i a r y  ( n o n - c o l l e c t  on lo c a l  c a l l s )
Trunks to  Manual Swbds. — D.C. S i g n a l l i n g : —

Bel. Term, -  R e p e a t in g  Coil
S e l .  Term, -  R e ta rd  Coil & Condenser 
Conn. Term, -  R ep ea t in g  Coil 

. Conn. Term, -  R e ta rd  C oil & Condenser

Composite S ig n a l l i n g  Trunks 
S e l .  Term.
Conn. Term.

Two Way D ia l in g  Trunks
Conn. Term. — R e ta rd  Coil and Condenser 
S e l , Term, — R e ta rd  Coil and Condenser 
S e l .  Term, -  R e p e a t in g  C oil

C i r c u i t
Number

BC-3941
BC-3943
BC-3942
BC-3944
BC-3945
BC-3946
BC-3947
BC-3948
BC-3950
BC-3949
BC-3951
BC-3952
BC-3953
BC-4861
BC-4862
BC-4863
BC-4867
BC-4864
BC-4865
BC-3956
BC-4866
BC-3955
BC-3966

BC-3960
BC-3961
BC-3954
BC-3959

-  BC-3958 
BC-3957

BC-3962
BC-3965
BC-3964
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Equipment Drawings

CX-30 Line and Connector Board 
CX-60 Line and Connector Board 
CX-100 Line and Connector Board 
CX-200 Line and Connector Board 
CX-60 Supplem entary Frame 
CX-100 Supplem entary  Frame 
CX-100 Supplem entary  Frame
CX-200 Supplem entary  Frame (30 l i n e s ,  3 l i n k s )  
CX-200 Supplem entary  Frame (50 l i n e s ,  6 l i n k s )  
CX-200 Supplem entary  Frame (50 l i n e s ,  3 l i n k s )  
CX-1000 Line and Connector Frame 
CX-30 Power Frame Assembly
CX-60, CX-100 and CX-1000 Power Frame Assembly 
CX-60, CX-100 and CX-1000 Power Panel 
20 Cycle C onverter  f o r  Power Frame 
A u x i l i a r y  R elay  Cabinet w ith  Fuse Panel 
CX-1000 S e le c to r  Frame (20 s e l e c t o r s  c a p a c i ty )  
CX-1000 S e le c to r  Frame (10 s e l e c t o r s  c a p a c i ty )
2 Ampere Copper Oxide R e c t i f i e r
3 Ampere Copper Oxide R e c t i f i e r
5 Ampere Copper Oxide R e c t i f i e r
4 Ampere Copper Oxide R e c t i f i e r
6 Ampere Copper Oxide R e c t i f i e r  
15 Ampere Copper Oxide R e c t i f i e r
CX-30 A u x i l i a r y  C i r c u i t  Frame, 14 -1 /2"  wide

CX-60 and CX-100 A u x i l i a r y  C i r c u i t  Frame,
14-1 /2"  wide

A u x i l i a ry  C i r c u i t  Frame, 51" h ig h  (4 19" p l a t e s )  
A u x i l i a ry  C i r c u i t  Frame, 74" h igh  (4 19" p l a t e s )
MDF fo r  Mounting on CX-30 
MDF fo r  Mounting on CX-60 
MDF -  F loo r  Type fo r  100 L ines 
MDF -  F loor  Type f o r  200 L ines  
B a t te ry  Rack -  Step Type, 4 f t .  
B a t te ry  Rack -  S tep Type, 5 f t .  
B a t te ry  Rack -  S tep  Type, 8 f t .  
B a t te ry  Rack -  T ie r  Type, 4 f t .  
B a t te r y  Rack -  T ie r  Type, 5 f t .  
B a t te ry  Rack -  T ie r  Type, 8 f t .

long
long
long
long
long
long

BA-4901
BA-4902
BA-4903
BA-4904
BA-4905
BA-4906
BA-4907
BA-4908
BA-4909
BA-4910
BA-4911
BA-4912
BA-4913
BA-4914
BA-4915
BA-4916
BA-4917
BA-4918
BA-4922
BA-4923
BA-4925
BA-4924
BA-4926
BA-4929
BA-4931 - and
BA-4932
BA-4933 and
BA-4934
BA-4935
BA-4936
BA-4941
BA-4942
BA-4943
BA-4944
BA-4945
BA-4946
BA-4947
BA-4948
BA-4949
BA-4950
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n


















