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CIP:O/T DESCRIPTION

Type o f  D i a l
or A d . .

45 Y .  M i n . +B V .  M i n .
Ca l led  S t e .

s i o f  From Sub. 4 t 1 S i n g  F r o m  S u b .
C a l l e d  S t e .

1.11,V.
2 . 11 o r g4.12AiLNasua _ or 5 6 7 A d s

Max. E x t . C k t . 750m 1200m 1 1 0 0 n  1 0 0 0 n  1 4 0 0 n 8506 1500m 1400e 1115w 1 5 0 0 w
Loop.

Max. E x t . C k t .
Loop . .

650m 1400w 1 3 0 0 m  1 0 0 0 m  1 4 0 0 m 10006 1500m 1500n 1115w 15000w

Max. E x t . C k t .
L o o p . . .

1000w 1400m 1 4 0 0 m  1 0 0 0 w  1 4 0 0 m 1115m 1500m 1500m 111 5 :  1 5 0 0 w

Min. I n s .
has.

150006 1 5 0 0 0 w 15000m 150000

• When u s i n g  1 0 0 0 6  l o o p  -  L e a k B i n  p u l s i n g t e s t s e t .Whoa u s i n g  1200m l o o p  -  L e a k
'diner. A i n  p u l s i n g t e s t s e t .using 1400m l o o p  -  L e a k A i n  p u l s i n g t e s t s e .

STEP-BY-STEP SYSTEM
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIALING TOLL TRAIN
BELECTIVZ OR

1 RING SEMI-SELECTIVE RINGING

CHANGZS

A. CHANGED AND ADDED FUNCTIONS

A c i r c u i t  a r rangement  p r o v i d i n g  a u t o -
mat ic  d i s c o n n e c t  o f  t h e  c e l l e d  p a r t y

man r o l c o s e  o f  t h e  c o n n e c t o r  and  t h e  s w i t C h
t r a i n  when t h e  c a l l i n g  p a r t y  f a i l s  t o  hang
up o n  l o c a l  c a l l s  i s  a d d e d .

B. CEANGEZ I N  APPARATUS

B.1 A d d e d

1 -  F - 5 3 1 8 6  S w i t c h  ( 11  o p t i o n )
1 -  KS-1352i,  L 4 C  R e s i s t e r  ( R 1 )

I U  o p t i o n ) .

D. D E B : P i n : 3 N  OF CIRCUIT GRANGES

D.1 O p t i o n  Z K  i s  added f o r  u s e  o n  l o c a l
c a l l s  i n  o f f i c e s  w h e r e  r e l e a s e  o f

connector i s  u n d e r  c o n t r o l  o f  c a l l i n g
par ty  and a u t o m a t i c  d i s c o n n e c t  o n  c a l l i n g

2 .  d O R K I N G  L I M I T S

L imi ts  a r e  F o r  s i n g l e  o f f i c e  a r e a s .
see k e y  s h e e t s .
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Issue 6 - D

Dwg. I s s u e  3 2 - D

p a r t y  h o l d s  i s  r e q u i r e d .  O p t i o n  Z.7 shows
former w i r i n g .

D.2  O p t i o n  ZK i s  r a t e d  " P r o v i s i o n a l . "

D.3 A  l e a d  d e s i g n a t e d  ' A C T.  D I S C . "
connecting t o  S w i t c h  Tr o u b l e  a u r a

Ckt .  i s  added .

D.4 R e f e r e n c e  t o  o p t i o n s  2.7 and 2 K  i s
added t o  Vo t e s  1 0 9 ,  1 1 5  end  t h e  o p -

t i o n s  used t a b l e .

D .5  N o t e  1 0 6  i s i a t e d  " M f r .  V l s c . "  T h e
i n f o r m a t i o n  i s  added t o  N o t e  11 5 .

A l l  o t h e r  head ings  under  Changes,  n o
change.

1 .  PURPOSE OF CIRCUIT

1 .1  T h i s  c i r c u i t  i s  used  f o r  e x t e n d i n g
a c a l l  f r o m  a  t o l l  o r  l o c a l  9810C-

LOr t o  a  s u b s c r i b e r ' s  l i n e .

For m u l t i - o f f i c e  a r e a s ,  a n d  f o r  o p e r a t o r  p u l s i n g ,

Pr in ted  i n  U .  S .  A .
PqR.,

s t e v e t e l e p h o n e p i o n e e r _ n e t
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(1 )  7 2 - 8 8  AC &  80 -88  AC a r e  A  &  M i n  N o .  1 .
( 2 )  6 4 - 8 0  AC &  7 2 - 8 0  AC a r e  a l s o  A  &  N i n  No.  1 .
(3 )  6 4 - 8 0 ,  7 2 - 8 0 ,  o r  7 6 - 8 0  AC &  4 2 - 4 6  DC a r e  a l s o  A  &  M i n  No .  1  a n d  350A.
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Tr i p p i n g  RanKes

Type o f  R i n g -
ing  and
D i s t r i c t

R ing ing  I n n 7 - r v a l
Vo l t age

S i l e n t
i n t e r v a l

Code
o f

(F) R e l a y -Opt ion h a t i n g

E x t . C k t .  L o o p  F t r
T r i p p i n g

A d j , ' A "  A b l . " 1 3 'No. 1 No. 150A V o l t a g e

72-88 OR 4 5 - 5 2 222J ZE Std. 1) I f)3`)c,a
AC-DC 8 4 - 8 8 ( 1 ) X 6 i  8 8  AC

& &
45-52 DC 45-52 DC 4 8 - 5 2 2223 ZE StoZ1) l'_.1 -  1 5 0 0 m

Sup. Tu b e
±5V.E .P.

84-88(1)x
37-40 DC''"(11

72•-88 oR
41-_-Z

372.0 Dc(3) 60 -75

222J
222J
222J
222K OR

ZE
ZE
ZE

ZC OR

Std .(1)
StdS 1)

M.D.
A &  M

103 to -) a ) 1 4 0 0 ( 1 )
111 -  1 5 0 U m

-  1 . 5 0 0 m
-  1 5 0 & n

222L ZD

72-88 222K ZC
Sup. I n -
v e r t e d  42A
and Tube

84_86(1)
37!1+0 bc(3)

2
3743 EcCO 60-75

OR
222L

OR
ZD

A &  M 1040m

Sup. 4 2 A ,
I n v.  4 2 A ,

76-80(2)Ac
.72-88
E t  2

60-75
222K

OR
ZC
OR A &  M 900m

and Tube 42-46 DC 37-40 DC 222L ZD

3 .  FUNCTIONS

3.1  T o  d i f f e r e n t i a t e  be tween  l o c a l  a n d
t o l l  c a l l s .

3 .2  T o  s e l e c t  a  l i n e  a s  d e t e r m i n e d  b y
the p u l s e s  r e c e i v e d  b y  i t .

3 .3  T o  r e m a i n  o p e r a t e d  u n t i l  b o t h  t h e
c a l l i n g  and  c a l l e d  s u b s c r i b e r s  h a v e

d isconnec ted  e x c e p t  when used a s  a  l o c a l
connector  a n d  w i t h  prepayment  c o i n  s u b -
s c r i b e r ' s  l i n e s  o p e r a t e d  o n  t h e  b a s i s  o f
c o i n  d e p o s i t  b e f o r e  r e c e i v i n g  d i a l  t o n e .

3 . 4  T o  t e s t  b u s y  w h i l e  s o  h e l d .

3 . 5  T o  r e t u r n  a u d i b l e  r i n g i n g  t o n e
the c a l l i n g  e n d .

3 . 6  T o  t r i p  mach ine  r i n g i n g  when t h e
c a l l e d  p a r t y  answers .

3 . 7  T h e  f o l l o w i n g  f u n c t i o n s  a p p l y  r  1,o.n
used a s  a  l o c a l  c o n n e c t o r :

3.71 T o  r e t u r n  b u s y  t o n e  t o  t h e  c a l l i n g
s u b s c r i b e r  when t h e  l i n e  s e l e c t e d

i s  b u s y.

3 .72 T o  s t a r t  mach ine  r i n g i n g  a s  s o o n
as t h e  l i n e  s e l e c t e d  i s  s e i z e d .

Page 2

3.73 T o  r e v e r s e  b a t t e r y  t o  t h e  c a l l i n g
l i n e  when t h e  c a l l e d  s u b s c r i b e r

answers.

3.74 T o  p r o v i d e  a  s u p e r v i s o r y  s i g n a l  i f
one s u b s c r i b e r  d i s c o n n e c t s  b e f o r e

the  o t h e r .

3 . 7 5  T o  s u p p l y  t h e  c a l l i n g  a n d  c a l l e d
ends w i t h  t r a n s m i s s i o n  b a t t e r y .

3 .76  T o  a u t o m a t i c a l l y  d i s c o n n e c t  t h e
c a l l i n g  l i n e  a f t e r  a n  i n t e r v a l  o f

12 t o  3 0  seconds o n  c a l l i n g  p a r t y  h o l d s ,
p e r m i t t i n g  r e l e a s e  o f  c o n n e c t o r  a n d  f r e e i n g
c a l l e d  l i n e .

to  3 . 8  T h e  f o l l o w i n g  f u n c t i o n s  a p p l y  when
used a s  a  t o l l  c o n n e c t o r :

3 .81  T o  cause  t h e  o p e r a t o r  t o  r e c e i v e
the l i n e  b u s y  f l a s h  i f  t h e  l i n e

d i a l e d  i s  b u s y.

3 .82 T o  e x t e n d  t h e  t r u n k  f r e e  o f  t r a n s -
m iss i on  o b s t r u c t i o n s  t o  t h e  l i n e

s e i z e d .

3.83 T o  cause  t h e  o p e r a t o r  t o  b e  s i g -
n a l l e d  when t h e  l i n e  h a s  b e e n

s e i z e d .
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3 . 8 4 •  T o  s t a r t  m a c h i n e  r i n g i n g  u n d e r  c o n -
t r o l  o f  t h e  t o l l  o p e r a t o r .

4 .  CONNECTING CIRCUITS

When t h i s  c i r c u i t  i s  l i s t e d  o n  a  k e y
s h e e t  t h e  c o n n e c t i n g  i n f o r m a t i o n  t h e r e o n
s h o u l d  b e  f o l l o w e d .

4 . 1  L o c a l  S e l e c t o r  SD- 3 0 2 0 0 - 0 1 .

4 . 2  T o l l  S e l e c t o r  SD- 3 11 7 9 - 0 1 .

4 . 3  S e l .  B a n k  M u l t i p l e  C i r c u i t
SD- 3 2 1 2 3 - 0 1 .

4 . 4  C o n n e c t o r  B a n k  M u l t i p l e  C i r c u i t
SD- 3 2 1 2 8 - 0 1 .

4 . 5  S u b s c r i b e r  L i n e  C i r c u i t
SD- 3 2 1 3 3 - 0 1 .

4 . 6  I n t e r c e p t i n g  T r u n k  C i r c u i t
SD- 3 1 3 3 7 - 0 i .

4 . 7  S w i t c h  T r o u b l e  A l a r m  C i r c u i t
SD- 3 2 0 4 5 - 0 1 .

DESCRIPTION OF OPERATION

5. S E I Z U R E

5.1  L o c a l

When t h i s  c o n n e c t o r  i s  s e i z e d  b y
a l o c a l  s e l e c t o r  a  l o o p  i s  e x t e n d e d
a c r o s s  t h e  i n c o m i n g  l o c a l  t i p  a n d  r i n g
l e a d s  w h i c h  c a u s e s  r e l a y  ( A )  t o  o p e r a t e .
Re lay  ( A )  w h e n  o p e r a t e d  o p e r a t e s  r e l a y
( 3 )  w h i c h  p l a c e s  g r o u n d  u p o n  b o t h  t h e
l o c a l  a n d  t o l l  s l e e v e s  f o r  a  b u s y
c o n d i t i o n  a n d  t o  h o l d  o p e r a t e d  t h e
p r e c e d i n g  s w i t c h e s  a n d  a l s o  p r e p a r e s  t h e
v e r t i c a l  s t e p p i n g  c i r c u i t .

5 . 2  T o l l

When t h i s  c o n n e c t o r  i s  s e i z e d  b y  a
t o l l  s e l e c t o r  a  l o o p  i s  e x t e n d e d  a c r o s s
t h e  t o l l  t i p  a n d  r i n g  a n d  g r o u n d  i s
connec ted  t o  t h e  t o l l  s l e e v e  l e a d .  T h e
l o o p  a c r o s s  t h e  t i p  a n d  r i n g  c a u s e s  r e -
l a y s  ( H )  a n d  ( A )  t o  o p e r a t e  i n  s e r i e s .
The g r o u n d  u p o n  t h e  t o l l  s l e e v e  i s
t r a n s m i t t e d  t h r o u g h  t h e  b a c k  c o n t a c t  o f
r e l a y  ( J )  t o  t h e  t o l l  c o n t r o l  l e a d .  R e -
l a y  ( H )  o p e r a t e s  a n d  when  t h e  s h a f t  i s
s tepped o f f  n o r m a l  l o c k s  t o  g r o u n d  o n
the  s l e e v e .  R e l a y  ( E )  a l s o  o p e n s  t h e
s u p e r v i s o r y  N o .  1  c i r c u i t s .  R e l a y  ( A )
and ( B )  o p e r a t e  a s  o n  a  l o c a l  s e l e c t o r .

6 .  V E R T I C A L  STEPPING

As t h e  d i a l  r e t u r n s  t o  n o r m a l  o n
t h e  f i r s t  d i g i t ,  r e l a y  ( A )  r e s p o n d s  t o
t h e  p u l s e s ,  c l o s i n g  t h e  c i r c u i t  t h r o u g h
r e l a y s  ( C )  a n d  t h e  v e r t i c a l  m a g n e t  i n
s e r i e s .  R e l a y  ( C )  a n d  t h e  v e r t i c a l

magnet b o t h  o p e r a t e .  R e l a y s  ( B )  a n d  ( C )
a re  s l o w  t o  r e l e a s e  a n d  d o  n o t  r e s t o r e
on d i a l  p u l s e s .

7.  PREPARING TO RECEIVE SECOND D I G I T

When t h e  d i a l  comes t o  r e s t  a t  t h e
end o f  t h e  f i r s t  d i g i t ,  r e l a y  ( C )  r e -
s t o r e s ,  t r a n s f e r r i n g  t h e  s t e p p i n g  c i r -
c u i t  f r o m  r e l a y  ( C )  a n d  t h e  v e r t i c a l
magnet t o  r e l a y  ( E )  a n d  t h e  r o t a r y  magnet .

8 .  R O TA R Y  STEPPING

When t h e  d i a l  r o t a t e s  b a c k  o n  t h e
second d i g i t ,  r e l a y  ( E )  a n d  t h e  r o t a r y .
magnet o p e r a t e  i n  p a r a l l e l .  T h e  r o t a r y
magnet s t e p s ' t h e  s h a f t  a n d  w i p e r s  a r o u n d
u n t i l  t h e  w i p e r s  come i n  c o n t a c t  w i t h
t h e  l i n e  d i a l e d .  W h e n  t h e . p u l s e s  o f  t h e
d i g i t  c e a s e ,  r e l a y  ( E )  r e s t o r e s .

9.  B U S Y  TEST

I f  t h e  l i n e  d i a l e d  i s  b u s y  t h e r e
w i l l  b e  g r o u n d  u p o n  t h e  s l e e v e  l e a d  " S " ,
w h i c h  b e f o r e  r e l a y  ( E )  i s  r e s t o r e d ,  w i l l
cause r e l a y  ( G )  t o  o p e r a t e .  W h e n  r e l a y
(E) r e s t o r e s ,  t h e  o p e r a t i n g  c i r c u i t  f o r
r e l a y  ( G )  i s  t r a n s f e r r e d  t o  a  i o c k t n g
c i r c u i t  t h r o u g h  t h e  f r o n t  c o n t a c t  o f
r e l a y  ( G )  t o  g r o u n d  o n  t h e  ( B )  r e l a y .

10 .  CONNECTION HELD

1 0 . 1  L o c a l .  J o i n t  C o n t r o l  o f  R e l e a s e .
"X"  W i r i n g .

I f  t h e  c a l l  i s  f r o m  a  l o c a l  s u b -
s c r i b e r ,  t h e  c a l l i n g  s u b s c r i b e r ,  a s
l o n g  a s  t h e  r e c e i v e r  i s  o f f  t h e  h o o k
h o l d s  r e l a y  ( A )  o p e r a t e d .  T h e  c a l l e d
s u b s c r i b e r  h o l d s  r e l a y  ( D )  i n  t h e  same
manner a n d  r e l a y  ( K )  i s  t h e r e f o r e  h e l d
and t h e  s w i t c h  d o e s  n o t  r e l e a s e .  I f ,
h o w e v e r,  t h e  c a l l i n g  s u b s c r i b e r  h a n ; s
up f i r s t  r e l a y  ( A )  r e l e a s e s  c a u s i n g  r e -
l a y  ( E )  t o  b e  m o m e n t a r i l y  o p e r a t e d
t h e r e b y  r e m o v i n g  g r o u n d  w h i c h  i s  s u p -
p l i e d  t h r o u g h  t h e  f r o n t  c o n t a c t  a n d  t h e
p r i m a r y  w i n d i n g  o f  r e l a y  ( K )  t o  t h e  i n -
coming s l e e v e  l e a d .  T h i s  p e r m i t s  t h e
p r e c e d i n g  s w i t c h e s  t o  r e s t o r e .  G r o u n d
i s  r e p l a c e d  o n  t h e  s l e e v e  l e a d  b y  t h e
o p e r a t e d  ( D )  r e l a y  a s  s o o n  a s  r e l a y  ( E )
r e s t o r e s  i n  o r d e r  t o  make t h e  s w i t c h
t e s t  b u s y  t o  o t h e r  s e l e c t o r s  s e e k i n g  a
t r u n k  i n  t h i s  g r o u p .  W h e n  t h e  c a l l e d
p a r t y  h a n g s  u p  r e l a y  ( D )  r e l e a s e s  a l -
l o w i n g  t h e  r e l e a s e  o f  r e l a y s  ( F )  a n d  ( K )
and t h e  s w i t c h .

1 0 . 2  L o c a l .  C a l l i n g  P a r t y  C o n t r o l  o f
Re lease .  " Y "  a n d  Z J  W i r i n g .

When t h e  c a l l i n g  p a r t y  h a n g s  u p
r e l a y s  ( A )  a n d  ( B )  r e l e a s e .  T h e  r e l e a s e
o f  r e l a y  ( 3 )  a l l o w s  t h e  r e l e a s e  o f  r e -
l a y s  ( F )  a n d  ( K )  a n d  t h e  s w i t c h .

Page 3
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10.3  L o c a l .  A u t o m a t i c  D i s c o n n e c t  o f
C a l l i n g  L i n e  o n  C a l l i n g  P a r t y  H o l d .
Y and  Z K  O p t i o n s

I f  t h e  c a l l i n g  p a r t y  f a i l s  t o  r e p l a c e
h i s  r e c e i v e r  o n  hook  a f t e r  c a l l e d  p a r t y
d i s c o n n e c t s  r e l e a s i n g  t h e  ( D )  r e l a y ,  w i t h
'LK o p t i o n  p r o v i d e d  t h e  c o n n e c t o r  i s  a u t o -
m a t i c a l l y  r e l e a s e d  a f t e r  a n  i n t e r v a l  o f
12 t o  3 0  seconds .  G r o u n d  o v e r  l e a d
" A u t .  D i s c . "  t h r o u g h  a  b r e a k  o n  ( H )  a
make o n  ( F )  a  b r e a k  o n  ( D ) ,  r e s i s t o r  ( R 1 ) ,
VON s p r i n g s ,  ( B L S )  magne t  t o  b a t t e r y ,
causes ( E L S )  o n  i t s  f i r s t  s t e p  t o  open
a p a i r  o f  s p r i n g s  t o  . r e l ease  ( B ) .  ( B )
re leased  p e r m i t s  t h e  p reced ing '  s w i t c h e s
t o  r e s t o r e  a n d  open  t h e  l o o p  t o  r e l e a s e
( A ) *  T h e  r e l e a s e  o f  ( A )  f u l l y  o p e r a t e s
the ( R L S )  m a g n e t ,  r e t u r n i n g  t h e  conneeto7
t o  n o r m a l .

10.4 T o l l

I f  t h e  c a l l  i s f r o m  a  t o l l  b o a r d ,
ground i s  m a i n t a i n e d  o n  t h e  s l e e v e  l e a d
by t h e  t r a n s m i s s i o n  s e l e c t o r .  W h i l e  t h e
c a l l e d  s u b s c r i b e r ' s  r e c e i v e r  i s  o f f  t h e
hook,  t h e  t r a n s m i s s i o n  s e l e c t o r  f u n c t i o n s
t o  h o l d  g r o u n d  u p o n  t h e  s l e e v e  l e a d ,  m a k i n g
W s - c o n n e c t o r  t e s t  b u s y,  a n d  a l s o  p r e v e n t -
i n g  i t  f r o m  r e l e a s i n g .

U .  R I N G I N G  TONE

When r i n g i n g  c u r r e n t  i s  b e i n g  a p -
p l i e d  t o  t h e  c a l l e d  l i n e ,  a  s m a l l  p o r -
t i o n  passes  t h r o u g h  t h e  . 0 4  m f  c o n d e n s e r,
wh ich  s e r v e s  t o  p r o v i d e  a n  a u d i b l e  r i n g -
i n g  s i g n a l  t o  t h e  c a l l i n g  p a r t y .

12. R I N G  TRIP

When t h e  c a l l e d  s u b s c r i b e r  a n s w e r s ,
r e l a y  . (F)  i s  e n e r g i z e d  t h r o u g h  i t s  p r i m a r y
w ind ing  s u f f i c i e n t l y  t o  make i t s  N o .  2
c o n t a c t .  I t s  o p e r a t i o n  i s  c o m p l e t e d
th rough  t h e  s e c o n d a r y  w i n d i n g  R e l a y  ( F )
opera ted  t r a n s f e r s  t h e  s u b s c r i b e r ' s  l i n e
from t h e  r i n g i n g  t o  t h e  t a l k i n g  p o s i t i o n .

13. OPERATION AS A  LOCAL CONNECTOR

13.1 B u s y

When t h e  c a l l e d  l i n e  i s  b u s y,  r e l a y
(G) i s  o p e r a t e d  a s  p r e v i o u s l y  d e s c r i b e d ,
and c l o s e s  t h e  b u s y  t o n e  t o  t h e  t r u n k
which i s  t r a n s m i t t e d  b a c k  t o  t h e  c a l 7 ' a g
s u b s c r i b e r .

13.2 C u t t i n g  T h r o u g h  To  T h e  C a l l e d  L i n e

I f  t h e  l i n e  d i a l e d  i s  i d l e ,  t h e  ( K )
r e l a y  o p e r a t e s  o v e r  i t s  p r i m a r y  w i n d i n g
s u f f i c i e n t l y  t o  make i t s  1 B  and  2B  c o n -
t a c t s  f r o m  b a t t e r y  o v e r  t h e  s l e e v e  f r o m
the  c a l l e d  l i n e  c i r c u i t .  R e l a y  ( K )  t h e n
f u l l y  o p e r a t e s  o v e r  i t s  s e c o n d a r y  w i n d i n g .
Relay ( K )  l o c k s  o v e r  i t s  own  c o n t a c t ,
opens t h e  r o t a r y  and  r e l e a s e  magnet  c i r c u i t s
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extends t h e  t i p  a n d  r i n g  t o  t h e  c a l l e d
l i n e  a n d  p l a c e s  a  d i r e c t  g r o u n d  o n  t h e
c a l l e d  l i n e  s l e e v e .

The b a t t e r y  t o  t h e  s e c o n d a r y  w i n d i n g
o f  r e l a y  ( K )  i s  s u p p l i e d  t h r o u g h  t h e
r o t a r y  magne t ,  t o  p r e v e n t  t h e  o p e r a t i o n
o f  r e l a y  i f  a  p u l s e  i s  t r a n s m i t t e d  t o
the  r o t a r y  magnet  b y  a n  i r r e g u l a r  o p e r a -
t i o n  a t  t h e  c a l l i n g  s t a t i o n  a f t e r  s p r i n g s
1B and  2 B  have  made a n d  b e f o r e  s p r i n g s
3T a n d  4 T  h a v e  b r o k e n .  I f  r e l a y  ( K )
were p e r m i t t e d  t o  o p e r a t e  u n d e r  c o n d i t i o n s
d e s c r i b e d  i n  t h e  f o r e g o i n g  i t  m i g h t  r e -
s u l t  i n  t h e  c a l l i n g  p a r t y  c u t t i n g  i n  o n
a b u s y  c o n n e c t i o n .

13.3  M a c h i n e  R i n g i n g

When t h e  l i n e  i s  s e i z e d ,  r e l a y  ( K )
o p e r a t e s ,  e x t e n d i n g  t h e  s u b s c r i b e r ' s
l i n e  t o  r e l a y  ( F ) ,  a n d  c l o s e s  r i n g i n g
c u r r e n t  t o  t h e  c a l l e d  l i n e .

13 .4  R e v e r s e  B a t t e r y  S u p e r v i s i o n

When t h e  c a l l e d  s u b s c r i b e r  removes
h i s  r e c e i v e r ,  r e l a y  F  o p e r a t e s  a s  d e s c r i b e l
i n  p a r .  1 2 ,  i n  t u r n  o p e r a t i n g  r e l a y  ( D )
o p e r a t e s ,  r e v e r s i n g  t h e  b a t t e r y  t o  t h e
c a l l i n g  l i n e .  T h i s  r e v e r s a l  s e r v e s  t o
g i v e  PBX o r  o t h e r  t r u n k  s u p e r v i s i o n  when
the  c a l l e d  s u b s c r i b e r  h a s  answered ,  o r
t o  c o l l e c t  c o i n s  o n  c o i n  b o x  l i n e s ,  o r
t o  o p e r a t e  t h e  r e g i s t e r  o n  message r a t e
l i n e s .

13 .5  T a l k i n g

The c a l l i n g  p a r t y  r e c e i v e s  h i s
t r a n s m i s s i o n  b a t t e r y  t h r o u g h  r e l a y  ( A ) ,
the  c a l l e d  p a r t y  t h r o u g h  r e l a y  ( D ) .

14. OPERATION AS TOLL CONNECTOR

14.1  B u s y  I n d i c a t i o n

I f  t h e  l i n e  d i a l e d  i s  b u s y ,  t h e r e
w i l l  b e  g r o n n d  u p o n  t h e  s l e e v e  l e a d
wh ich  w i l l  c a u s e  r e l a y  ( G )  t o  o p e r a t e .
When r e l a y  ( E )  r e s t o r e s  a t  t h e  e n d  o f
the  second  d i g i t ,  r e l a y  ( G )  w i l l  b e
l ocked  t h r o u g h  i t s  f r o n t  c o n t a c t  t o
ground o n  ( B )  r e l a y .  R e l a y  ( J )  w i l l
o p e r a t e  when r e l a y  ( E )  r e s t o r e s  f r o m
ground o n  t h e  s l e e v e  l e a d  o f  T o l l  S e l e c t o r
t o  b a t t e r y  t h r o u g h  t h e  r o t a r y  magnet .
Re lay  ( J )  i n  o p e r a t i n g  removes t h e  g r o u n d
f rom t h e  t o l l  c o n t r o l  l e a d  and  t r a n s f e r s
t h e  b u s y  l e a d  f r o m  t h e  b u s y  t o n e  t o  t h e
busy f l a s h .  R e l a y  ( J )  a l s o  t r a n s f e r s
the  t o l l  t r u n k  f r o m  r e l a y  ( A )  t o  t h e
leads  o f  t h e  ( F )  r e l a y .  R e l a y  ( A )  r e -
mains o p e r a t e d  b y  h a v i n g  g r o u n d  p l a c e d
upon i t s  b a t t e r y  w i n d i n g  t h r o u g h  t h e
500 ohm r e s i s t a n c e .  T h e  g r o u n d  i n t e r -
r u p t i o n s  a p p l i e d  t o  t h e  r i n g  o f  t h e  t o l l
t r i o *  s e r v e  t o  cause  t h e  t o l l  o p e r a t o r ' s
s u p e r v i s o r y  l amp  t o  f l a s h  a s  a n  i n d i c a -
t i o n  t o  t h e  t o l l  o p e r a t o r  t h a t  t h e  l i n e
d i a l e d  i s  b u s y .
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1 4 . 2  S e i z u r e

I f  t h e  l i n e  d i a l e d  i s  i d l e ,  r e l a y
(K) w i l l  o p e r a t e ,  o p e n i n g  t h e  r o t a r y  a n d
r e l e a s e  m a g n e t  a n d  b u s y  t e s t  c i r c u i t s ,
and e x t e n d i n g  t h e  t i p  a n d  r i n g  t o  t h e
c a l l e d  l i n e .  I n e  ( K )  r e l a y  a l s o  p l a c e s
ground u p o n  t h e  s l e e v e  o f  t h e  l i n e ,  l o c k s
t o  t h e  s l e e v e  l e a d ,  a n d  p l a c e s  b a t t e r y
t h r o u g h  t h e  r o t a r y  m a g n e t  o n  t h e  r e l a y  ( J ) .
Re lay  ( J )  o p e r a t e s ,  r e m o v i n g  r e l a y  ( A )
f r o m  t h e  t i t  a n d  r i n g  o f  t h e  t o l l  t r u n k ,
p r o v i d e s  h o l d i n g  c i r c u i t  f o r  r e l a y  ( A )  a n d
e x t e n d s  t h e  t i t  a n d  r i n g  o f  t h e  t o l l  t r u n k
t h r o u g h  t c  t h e   s u b s c r i b e r ' s  l i n e .
R e l a y  ( C ) ,  i n  o p e r a t i n g ,  a l s o  r e m o v e s
ground f r o m  t h e  t o l l  c o n t r o l  l e a d  w h i c h
causes t h e  t r a n s m i s s i o n  s e l e c t o r  t o  f u n c -
t i o n  t o  c a u s e  t h e  c o r d  t o  b e  t r a n s f e r r e d
f r o m  t h e  p o s i t i o n  d i a l  t o  t h e  c o r d  c i r c u i t .
Under t h i s  c o n d i t i o n ,  t h e  t o l l  o p e r a t o r ' s
cord  s u p e r v i s o r y  l a m p  w i l l  l i g h t  a s  a
s i g n a l  t h a t  t h e  l i n e  d i a l e d  h a s  b e e n
s e i z e d  a n d  i s  r e a d y  t o  b e  r u n g  u p o n .

1 4 . 3  R i n g i n g

On t h e  f i r s t  v e r t i c a l  p u l s e ,  r e l a y
(F) w a s  o p e r a t e d ,  b y  g r o u n d  o n  t h e  s l e e v e
l e a d  t h r o u g h  c o n t a c t s  o n  ( h )  a n d  ( C )
o p e r a t e d .  R e l a y  ( F )  t h e n  l o c k s  t o  g r o u n d
on t h e  t o l l  c o n t r o l  l e a d .  h e n  t h e  t o l l
o p e r a t o r  r i n g s  t h e  c a l l e d  s u b s c r i b e r
g round  i s  r e m o v e d  f r o m  t h e  t o l l  c o n t r o l
l e a d ,  t h e r e b y  a l l o w i n g  r e l a y  ( F )  t o  r e -
l e a s e  a n d  s t a r t  m a c h i n e  r i n g i n g .  R e l a y
(F)  w i l l  o p e r a t e  w h e n  t h e  c a l l e d  s u b -
s c r i b e r  r e m o v e s  h i s  r e c e i v e r  a n d  t r i p
r i n g i n g .

14. '4 T r a n s m i s s i o n

In  t h e  t a l k i n g  p o s i t i o n  w i t h  r e l a y s
(3 )  a n d  ( K )  o p e r a t e d ,  t h e  s u b s c r i b e r ' s

l i n e  i s  e x t e n d e d  t o  t h e  t r a n s m i s s i o n

BELL T E 17' LABORATORIES, INCORPORATED

DEPT. 23.36-AS-RCD-FE

s e l e c t o r  f r e e  f r o m  a l l  t r a n s m i s s i o n
o b s t r u c t i o n s .

15.  SUPERVISORY NO.

I f  t h e  c a l l e d  s t a t i o n  d i s c o n n e c t s
b e f o r e  t h e  c a l l i n g  s t a t i o n  a  p a t h  i s .
c l o s e d  t h r o u g h  a  b a c k  c o n t a c t  o f  r e l a y
(C) a n d  f r o n t  c o n t a c t  o f  r e l a y  ( F )  f O r
o p e r a t i n g  a  s u p e r v i s o r y  s i g n a l .

16 .  SUPERVISORY.  NO. 2

I f  t h e  c a l l e d  s t a t i o n  r e m a i n s  o n
the l i n e  a f t e r  t h e  c a l l i n g  s t a t i o n  has
d i s c o n n e c t e d  w i t h  " X "  w i r i n g , ' r e l a y  ( D )
w i l l  r e m a i n  o p e r a t e d  a n d  u p o n  t h e
l e a s e  o f  r e l a y s  ( A )  a n d  ( B )  a  c i r c u i t
w i l l  b e  c l o s e d  t h r o u g h  t h e  f r o n t  c o n -
t a c t  o f  r e l a y  ( D )  f o r  o p e r a t i n g  a ,  s u p e r -
v i s o r y  s i g n a l .
17 .  T E S T  JACK

By means o f  t h e  t e s t .  j a c k  t h i s  c i r -
c u i t  may  b e  o p e r a t e d  e i t h e r  a s  a  l o c a l  o r
t o l l  c o n n e c t o r  i n  t h e  m a n n e r  j u s t  desdr i tAsd.
I t  i s  a l s o  u s e d  f o r  b u s y i n g  t h e  c i r c u i t
when i t  i s  o u t  o f  o r d e r  a n d  f o r  o t h e r w i s e
f a c i l i t a t i n g  m a i n t e n a n c e  c o n d i t i o n s „  C e r -
t a i n  j a c k  s p r i n g s  o f  t h i s  c i r c u i t  a r e
a d j u s t e d  s o  t h a t  g r o u n d  w i l l  b e  c o n n e c t e d
t o  t h e  l o c a l  a n d  t o l l  s l e e v e  l e a d s  a s  a
busy  i n d i c a t i o n  w h e n e v e r  t h e  s w i t c h  i s
removed f r o m  i t s  p o s i t i o n .
15 .  C O N TA C T PROTECTION

The c o n t a c t  p r o t e c t i o n  u n i t  ( C )  i s
used t o  p r o t e c t  c o n t a c t s  w h i c h  o p e r a t e  t h e
s t e p p i n g  m a g n e t s .  C o n t a c t  p r o t e c t i o n  (13)
i s  u s e d  t o  p r o t e c t  t h e  c o n t a c t s  w h i c h
open t h e  c i r c u i t  f o r  r i n g i n g  c u r r e n t  a t
t h e  t i m e  r i n g i n g  i s  t r i p p e d .
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CIRCUIT DESCRIPTION

CHANGES

E. CEAI,GE I N  APPARAnS

3.1 s u p e r s e d e d

1973 S w i t c h ,
(E o p t i o n )

and F531d4 s w i t c h
f o r m e r l y  shown a s
p a r t  o f  Z K  o p t i o n
KS-8512-1,4C
r e s i s t o r  ( R l )

STEP BY STEP SYSTEMS
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIALING TOLL TRAIN
SELECTIVE OR

1 RING SEMI-SELECTIVE RINGING

Superseded b y

197GP S w i t c h
(ZL o p t i o n )

KS-8512-L2C
r e s i s t o r  ( R 1 )

C. CHANGES I N  CIRCUIT REqUIRENENTS OTHER
THAN ThOSE APPLYING TO ADDEL, S U P E R E S
OH REMOVED APPARATUS

C.1 T h e  221CK ( C )  r e l a y  and  t h e  222.0T ( E )
r e l a y  w e r e  shown a s  E  o p t i o n .

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2335-N2(D-FBB-RJ

CD-30228-01
Issue te-L

Appendix 1 - D
Dwg. I s s u e  3 3 - L

0. DESCRIPTION OF CIRCUIT CHANGES

D.1 C i r c u i t  Note  109  i s  changed t o  show
the r a t i n g  o f  o p t i o n  ZK a s  s t a n d a r d

and r e f e r e n c e  t o  Z L i s  added.  O p t i o n  E i s
r a t e d  M a n u f a c t u r e  D i s c o n t i n u e d .

D.2 T h e  r a t i n g  o f  t h i s  c i r c u i t  i s  changed
to  A&M O n l y.  P r i o r  t o  t h i s  i s s u e  i t

was r a t e d  AT&TCo S t a n d a r d .

0.3 E q u i p m e n t  N o t e  2 0 1  i s  added.

D.4 O p t i o n  X ,  j o i n t  c o n t r o l  f e a t u r e  o n
r e l e a s e  o n  c o n n e c t o r s  i s  r a t e d

Manufacture D i s c o n t i n u e d .

A l i  o t h e r  h e a d i n g s ,  n o  change .

P r i n t e d  i n  U . S . A .
Page i
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CIRCUIT DESCRIPTION

STEP BY STEP SYSTEMS
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIAL ING TOLL TRAIN
SELECTIVE OR

1 R I N G  SEMI-SELECTIVE RINGING

CHANGES

B. C h a n g e s  i n  A p p a r a t u s

3 . 1  SUPERSEDED S U P E R S E D E D  BY

197GP s w i t c h  1 9 7 H R  s w i t c h
(ZL o p t i o n )  ( Z O  o p t i o n )

C. Changes i n  C i r c u i t  R e c u i r e m e n t s  O t h e r
Than T h o s e  Caused  b y  C'Jhanges i n  A p p a r a t u s

0 .1  A  n o n o p e r a t e  c u r r e n t  f l o w  r e q u i r e m e n t
o f  11 5  ma f o r  t e s t  a n d  r e a d j u s t  i s

s p e c i f i e d  f o r  t h e  d o u b l e  d o g  o f  t h e  s w i t c h .

C .2  O n  Page  1 ,  T e s t  N o t e  9  i s  d e l e t e d .  I t
f o r m e r l y  r e a d :  D o u b l e  d o g  s h a l l  n o t

o p e r a t e .

D .3  O n  Page  1 ,  T e s t  N o t e  1 0  f o r m e r l y  r e a d :
RLS s p r i n g s  1 - 2  s h a l l  b r e a k .

D. D e s c r i p t i o n  o f  Changes

D.1 O p t i o n  ZN i s  a d d e d  t o  o p e n  t h e  o r i g i n a l
o p e r a t i n g  p a t h  f o r  t h e  r o t a r y  m a g n e t

and E  r e l a y  t o  p r e v e n t  r o t a r y  o v e r s t e p p i n g
a f t e r  t h e  u n i t s  d i g i t  h a s  b e e n  d i a l e d .  T h e
f o r m e r  w i r i n g  i s  s h o w n  a s  ZM o p t i o n  w h i c h
i s  r a t e d  M f r  D i s c .

D.2 O p t i o n  W i s  r a t e d  M f r  D i s c .  a n d  t h e
r a t i n g  o f  o p t i o n  V  i s  c h a n g e d  f r o m

: i 3 C ,  t o  AT&TCo S t d .

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2363-MKD-RJJ ,JR.
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D.3 T h e  197GP s w i t c h ,  Z L  o p t i o n ,  i s
r e p l a c e d  b y  t h e  197HR s w i t c h ,  Z O

o p t i o n ,  t o  p r o v i d e  RON s p r i n g s .

D.4  R e f e r e n c e  t o  o p t i o n s  Z M ,  Z N ,  Z O
and Z L  i s  a d d e d  t o  N o t e  1 0 9  a n d

O p t i o n s  U s e d  t a b l e .

D.5 F o r m e r  E q u i p m e n t  N o t e  2 0 1  i s  r e -
numbered N o t e  2 0 2  a n d  a  new  N o t e

201 i s  a d d e d .  N o t e  2 0 3  i s  a d d e d .

D.6 N o t e  11 6  i s  a d d e d .

F.  C h a n g e s  i n  D e s c r i p t i o n  o f  O p e r a t i o n

F. 1  I n  t h e  f i r s t  s e n t e n c e  o f  s e c o n d
p a r a g r a p h  u n d e r  1 3 . 2  a d d  a f t e r  " o f

r e l a y  K  "  t h e  f o l l o w i n g :  w i t h  W o p t i o n .

F. 2  A d d  a s  t h i r d  p a r a g r a p h  u n d e r  1 3 . 2
the  f o l l o w i n g :

W i t h  ZN  o p t i o n ,  t h e  o r i g i n a l  o p e r -
a t i n g  p a t h  f o r  t h e  r o t a r y  m a g n e t  a n d
E r e l a y  i s  o p e n e d  t o  p r e v e n t  r o t a r y
o v e r s t e p p i n g  a f t e r  t h e  u n i t s  d i g i t  h a s
been d i a l e d .

P r i n t e d  i n  U . S . A .
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CIRCUIT DESCRIPTION

STE]-BY-STEP SYSTEMS
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIALING TOLL TRAIN
SELECTIVE OR

1 RING SEMI-SELECTIVE RINGING

CHANGES

B. C h a n g e s  i n  A p p a r a t u s

B.1 REMOVED

1 -  6 3 L ,  A  R e s i s t o r  -  ZP O p t i o n

L .  D e s c r i p t i o n  o f  Changes

D.1 T h e  r e t u r n  o f  b u s y  f l a s h  t o  t h e  t o l l  o p e r a t o r  i s  shown:As
o p t i o n  Z ?  and  r a t e d  M f r  E t s c  r e p l a c e d  b y  r e t u r n  o f  b u s y

tone N  o p t i o n  w h i c h  i s  AT&TCP S t d .

D.2 R e f e r e n c e  t o  o p t i o n s  ZP a n d  EQ i s  added  I n  N o t e  1 0 9  a n d
Opt ions  Used t a b l e .

D.3 R e p l a c e d  b y  SD-31739-01  i s  added  i n  t h e  t i t l e  b o x .

BELL TELEPHONE ABORATORIES, INCORPORATED

DEPT 2363-MKD-RjJ

P r i n t e d  I n  U . S . A .
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CIRCUIT DESCRIPTION

STEP-BY-STEP SYSTEMS
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIALING TOLL TRAIN
SELECTIVE OR

1 RING SEMI-SELECTIVE RINGING

CHANGES

B. C h a n g e s  I n  A p p a r a t u s

B.1 A D D E D

1 KB- 8 5 1 2 ,  L 2 A ,  K  r e s i s t o r ,  o p t i o n  Z R .

C. C h a n g e s  i n  C i r c u i t  R e q u i r e m e n t s  O t h e r  T h a n  Those  Caused b y
Chances i n  A p p a r a t u s

C u r r e n t  f l o w  r e q u i r e m e n t s  a r e  a d d e d  f o r  s e c o n d a r y  w i n d i n g
o f  K  r e l a y  i n  p a r a l l e l  w i t h  K  r e s i s t o r .

D. D e s c r i p t i o n  c f  Changes

D.1 T h e  K  r e s i s t o r ,  o p t i o n  ZR ,  i s  a d d e d  a r o u n d  t h e  s e c o n d a r y
w i n d i n g  o f  t h e  K  r e l a y  t o  i n s u r e  i t s  r e l e a s e  when  o p t i o n  ZN

i s  p r o v i d e d .

D.2  N o t e  11 8  i s  a d d e d  t o  c o v e r  t h e  u s e  o f  o p t i o n s  V  a n d  ZR
when o p t i o n  ZN i s  p r o v i d e d .

D.3  R e f e r e n c e  t o  o p t i o n  ZR  i s  a d d e d  t o  N o t e  1 0 9  a n d  O p t i o n s
Used t a b l e .

BELL TELEPHONE LABORATORIES, INCORPORATED

97PT D - R J J ,

CD- 3 0 2 2 6 - 0 1
ISSUE 6 D

APPENDIX 4 B
DWG ISSUE 3 6 B
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CIRCUIT DESCRIPTION

STEP-BY-STEP SYSTEMS
NO. 1  OR 350A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP DIAL ING TOLL TRAIN
SELECTIVE OR

1 RING SEMI-SELECTIVE RINGING

CHANGES

D. D e s c r i p t i o n  o f  Changes

D.1 T h e  w i r i n g  shown  a s  ZQ o p t i o n  o n  I s s u e  3 5 D  o f
t h i s  c i r c u i t  t o  p r o v i d e  b u s y  t o n e  o v e r  t h e  same

l e a d  f o r  b o t h  t o l l  a n d  l o c a l  o p e r a t i o n  i s  r e m o v e d  o n  a
no- r e c o r d  b a s i s  s i n c e  WECo m a n u f a c t u r i n g  d r a w i n g s  h a v e  n o t
been r e v i s e d  t o  r e f l e c t  t h i s  c h a n g e .  T h e  w i r i n g  shown
as Z P  o p t i o n  i s  r e s t o r e d  a s  s h o w n  p r i o r  t o  I s s u e  3 5 D .

D.2 L e a d  d e s i g n a t i o n  LT B  i s  a d d e d  a t  j a c k  s p r i n g  2 3  t o
p r o v i d e  a  s e p a r a t e  p a t h  f o r  t o l l  b u s y  t o n e .  T h e

busy f l a s h  l e a d  d e s i g n a t i o n  " 6 0  i p m  o r  1 2 0  i p m  a s  S p e c . "
a t  j a c k  s p r i n g  2 3  i s  r a t e d  M f r  D i s c .

D.3 R e f e r e n c e  t c  o p t i o n s  Z P  a n d  Z'Q i s  r e m o v e d  f r o m  N o t e  1 0 9
and O p t i o n s  U s e d  Ta b l e .

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2 3 6 3 - M K D - R J J , J r.

CD-30228 -01
ISSUE 6 D

APPENDIX 513
DWG ISSUE 3 7 B
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UIT DESCRIPTION

i t
CHANGES

STEP BY STEP SYSTEMS
NO. 1  OR 3 5 0 A

CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL

LOOP D I A L I N G  TOLL TRAIN
SELECTIVE OR

1 R I N G  SEMI-SELECTIVE RINGING

B. C h a n g e s  i n  A p p a r a t u s

B.1  A D D E D

1 -  6 3 T,  2 0 0 0  o h m ,  C  r e s i s t o r ,  Z N  o p t i o n

B . 2  REMOVED

1 -  KS- 8 5 1 2 ,  L 2 A ,  7 5 0 -ohms ,  K  r e s i s t o r ,  Z R  o p t i o n

D. D e s c r i p t i o n  o f  Changes

D.1 T h e  C  r e s i s t o r  i s  a d d e d  a c r o s s  t h e  RON c o n t a c t s  t o
p e r m i t  t h e  o p e r a t i o n  o f  E  r e l a y  o n  d i s c o n n e c t  t o

p r e v e n t  t h e  r e o p e r a t i o n  o f  K  r e l a y  o v e r  i t s  p r i m a r y  w i n d i n g
on d i s c o n n e c t  o f  t o l l  c a l l s .  A l s o ,  t h e  K S - 8 5 1 2 ,  L 2 A  K
r e s i s t o r  a r o u n d  t h e  s e c o n d a r y  w i n d i n g  o f  K  r e l a y  shown  a s
ZR o p t i o n  o n  I s s u e  3 6 B  i s  r e m o v e d .

D .2  T h e  C  r e s i s t o r  i s  s h o w n  a s  p a r t  o f  ZN  o p t i o n  w h i c h  w a s
added o n  I s s u e  3 4 B  t o  p r e v e n t  r o t a r y  o v e r s t e p .

:LL TELEPHONE LABORATORIES, INCORPORATED

sPT 2363-MKD-RJJ ,  J r .

CD- 3 0 2 2 8 - 0 1
ISSUE 6 D

APPENDIX 6AR
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