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CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTmENT CDE31811;0%

ssue -
Appendix A-B

Dug. Issue 21-8

STEP-BY-STEP SYSTEMSno. 1, 350A on 355A
COMBIHATION CONNECTOR CIRCUIT5 cons FOR
10 PARTY TERMINAL PER STATION

DIVIDED RINGING
ARRANGED FOR REVERTING CALLSAND FOR CALLING PARTY couTROL

CHANGES

C .  CHANGES IN CIRCUIT REQUIREMENTS OTHER
THAN ThOSE APPLYING TO ADDED OR
REMOVED APPARATUS

0 . 1  (”est Note  9 on Page 3 ,  referred to  at
relay (L)  i s  clarified t o  specify

c o n n e c u i n g  t o  ST (N)  relay instead of 8 (N)
relay with "H" Option.

All  other headings ,  no change.
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CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

00-31811-01
Issue h-B

Appendix 3—3
Dug. ssue 20-3

STEP-BY-STEP SYSTEMSN0. 1, 350A on 355A
COMBINATION CONNECTOR CIRCUIT

5 CODE FOR
10  PARTY TERMINAL PER STATION

DIVIDED RINGING
ARRANGED FOR REVERTINC CALLS
AND FOR CALLING PARTY CONTROL

CHANGES

D.  DESCRIPTION OF CIRCUIT CHANGES

0 . 1  Note 111 i s  changed t o  remove ref-
e r e n c e  t o  the in tercept ing  trunks  for

tripping r inging  with momentary ground,  co ld
cathode tube o r  momentary b a t t e r y .  Note  111
formerly r e a d :  "Provide ”M" o p t i o n  where
intercepting c i r c u i t s  t r i p  r i n g i n g  only  with
momentary g r d .  on one s i d e  of  the  c i rcu i t
and where 10-party l ines  are  equ ipped  wi th
high  impediance  r ingers .  P r o v i d e  "K" option
i f  any lO-party  l ine  i s  equ ipped  with tube
type  s u b l e t s  or where the  i n t e r c e p t i n g
c ircu i t s  t r i p  e i ther  with a co ld  cathode

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2353—VDH-E'O-SL

PrintOd 1. ” 0 3 0 ‘ .

tube or by a momentary battery on one s ide
of  the  c i r c u i t . ”

D . 2  Note  301  i s  added t o  clarify the
s i t u a t i o n  in  regard t o  the arrangement

necessary  in intercept ing  trunks  for tripping
ringing when the connectors  are provided
with "K" or “M" opt ions .

D . 3  Reference  to  Note  301 i s  added to
Note 106 at the  entry for Issue lO-D.

All other headings ,  no change.
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CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

STEP-BI-STEP SYSTEMS
no .1 ,  350A OR 355A

COMBINATION CONNECTOR CIRCUIT
5 CODE FOR

10 PARTY TERMINAL PER STATION
DIVIDED RINGING

ARRANGED FOR REVERTING CALLS
AND FOR CALLING PARTY CONTROL

CHANGES

C .  CHANGES IN CIRCUIT REQUIREMENTS OTHER THAN
T H $ E  APPLYING TO ADD- OR REMOVED
APPARATUS

0 . 1  "P/S" i s  removed from the "TEST WDG."
column for relay (E) s ince  the winding!

are internally connected.

Al l  other head ings .  no change.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 2353-MBB-EWO-PS

Printed in U .  S .  A .

CD

mf’f
-3l8ll-Ol
Issue b-B
endix 2-D
eeue 19-3

Page 1
1 Pas.



https://www.telephonecollectors.info/

006181141
Issue h—B

Appendix l-D
Dug. Issue lB-D

CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

STEP BY STEP SYSTEMS
N0. 1 350A,  OR 3555

COMBINATION CONNECTOR CIRCUIT
5 CODE FOR

10 PARTY TERMINAL PER STATION
DIVIDED RINGING

ARRANGED FOR REVERTING CALLS
AND FOR CALLING PARTY CONTROL

the (A) and (D) relays should occur on
disconnect, when the (D) relay adjustment
is weakened for 1500  ohm loops.

CHANGES

A. CHANGED OR ADDED FUNCTIONS

Notes 1 0 5 ,  106 and 107 are revisedA.l "H" option is added to provide busy 0.3
to refer to options 6, H and J.flash on calls to operators in offices

without a toll train where this circuit has
been provided.

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER
THAN THOSE APPLYING T0 ADDED OR REMOVED

D.h Note 109 formerly read "‘0' option
is for use with 'V' option when im-

provement in balance against inductive
disturbance is req."

APPARATUS

C.l Test Note 9, page 3 is added to re-
place test clip data for relay L.

D.  DESCRIPTION OF CIRCUIT CHANGES

0.1 To provide the feature per A.l above,
"H" option is added to replace "J"

option, formerly part of Fig. l.

- D . 2  "G" Option is added to replace "Q"
and "V" options in case buzzing of

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3030-OCH-RLL-RZ

Printed in U. S. A.

D . 5  The "F" lead designated ”H" option
is added in Fig. 51 and the "0" lead

is designated "J" option.

D.6 Information is added at the multiple
strap on the busy tone lead to care

for cases where the connecting circuit is
arranged to prevent conferences over the
busy tone lead, and the multiple is shown'
thereon.

All other headings, no change.
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CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

00-31811-01
Issue h-B

Dug. Issue 17-3

STEP-BY-STEP SYSTEMS
N0. 1 350-1 OR 355-ACOMBINATION CONNECTOR cincuxr

5 cons FOR
10 PART! TERMINAL PER STATION

DIVIDED RINGING
ARRANGED FOR REVERTING CALLS

AND FOR CALLING PARTY CONTROL

CHANGES

C .  CHANGES I N  CIRCUIT REQUIREMENTS OTHER
THAN THOSE APPLYING T0 ADDED 0R REMOVED
APPARATUS

0 . 1  For Relay ( F ) ,  adjustments "E" and
" F "  a r e  added  t o  supersede  adjust-

m e n t s  6 and D f o r  t h e  primary winding .  The
secondary  current  flow requirements  were
formerly:

-Test ReadJust
O 3 0  27
NO 23 2 5 . 5

0 . 2  Three t e s t  n o t e s  h a v e  been added
referring to adjustments  E and F ,  and

r e f e r e n c e  t o  t h e  n o t e  c o n c e r n i n g  s u p e r s e d i n g
o f  adjustments  has  been  added opposi te
adjus tments  0 and D .

D .  DESCRIPTION OF CIRCUIT CHANGES

D . 1  I n  t h e  tr ipping range t a b l e ,  "ADJS.
"E" & "F" was fonmerly ADJS. "C"

k "D".

0 . 2  The Descr ipt ion  o f  Operat ion  applies
to  Drawing Issue  lB-D, issued con-

currently.

All  o t h e r  headings under Changes,  no change.

1 .  PURPOSE OF CIRCUIT

1 . 1  This c ircuit  i s  used for extending a
c a l l  from a to l l  o r  local  s e l ec tor

t o  a s u b s c r i b e r ’ s  l ine i n  a 10 party
terminal  p e r  stat ion connector  group.

1 . 2  Th i s  c ircuit  i s  arranged for revert-
ing c a l l  serv ice  o n  l o c a l  ca l l s .

1 . 3  I t  provides for the  u s e  o r  tube type
subsets  on 10 Party L ines .

2 .  WORKING LIMITS

2 . 1  For Pulsing and Supervisory Limits,
s e e  drawing.

2 . 2  T h i s  c i rcu i t  can b e  used  for  revert-
ing call  s erv i ce  only where there i s

Printed in U .  S .  A .

a direct local circuit from the sleeve of
t h e  l ine circuit  to  the connector multiple
bank s l e e v e  tenhinal .

2 . 3  This  c ircui t  shall not  b e  used for
local  c a l l s  over incoming repeaters

o r  trunks which  p l a c e  a holding ground for-
ward o n  t h e  s l e e v e  a t  t h e  time when the
connector i s  re leas ing .

3 .  FUNCTIONS

3 . 1  To differentiate  between l o c a l  and
tell  c a l l s .

3 . 2  To s e l e c t  a l ine a s  determined by
the  p u l s e s  rece ived  by t h e  connector.

3 . 3  To test busy to  tol l  train when held
by the  local  train.

3 . k  To t e s t  busy t o  t h e  l o c a l  trains
whi l e  he ld  by the tol l  train .

3 . 5  To return audible ringing tone to
the  call ing end.

3 . 6  To signal t h e  ca l led  party with code
ringing and to trip machine ringing

when the  called party answers.

3 . ?  To start the  ringing machine or  interb
rupter and alarm circuit .

3 . 8  The following functions apply when
used  a s  a loca l  connector:

3 . 8 0 1  To return busy tone to  the  calling
subscriber when the  l ine  selected

i s  busy.

3 . 8 0 2  To start machine ringing as  soon as
the  l ine  se lected  i s  se ized .

3 . 8 0 3  To reverse  batte  to the  calling
l ine  when the  cal ed subscriber

answers.

Page 1
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3 . 8 0 k  To provide a supervisory signal i f
o n e  subscriber d i sconnects  before the

o t h e r .

3 . 8 0 5  T o  supply t h e  ca l l ing  and cal led  ends
with transmission battery.

3 . 8 0 6  To make a t e s t ,  on the  re lease  from
a busy l i n e ,  to  determine whether the

c a l l  i s  for  a party on the  calling l ine .

3 .807  To re lease  after t h e  reverting call
t e s t  i f  the  s leeve  o f  the  cal led

terminal  i s  not connected thru the switch
t r a i n  t o  t h e  incoming connector s l e eve .

3 . 8 0 8  To ring both the  called and the  call—
ing  s ta t i on  be l l s  o n  a reverting c a l l .

3 . 8 0 9  To r e l e a s e  t h e  l ine  finder and s e l e c -
t o r s  o n  reverting c a l l s .

3 . 8 1 0  To re l ease  when t h e  ca l l ing  party
d i s c o n n e c t s .

3 . 8 1 1  To al low t h e  cal l ing party t o  r e l e a s e
t h e  train  o f  switches .

Circuit

4 . 1  L o c a l  Se lectors

h . 2  Tol l  Intermediate  S e l e c t o r

h . 3  To l l  Transmiss ion  S e l e c t o r

4 . 4  AB To l l  Transmission S e l e c t o r

h . 5  S e l e c t o r  Bank Mult iple  Circuit

h . 6  Switch  Trouble Alarm C i r c u i t  o r  M i s c .
Alana C i r c u i t  - C o n n e c t o r  S h e l v e s

& . 7  Connec tor  Bank Mult ip le  C i r c u i t

4 . 8  R i n g i n g  Interrupter  and Alana C i r c u i t

h . 9  Power Ringing C i r c u i t

h . 1 0  Interrupter  Re lay  Circui t

4 . 1 1  Subscr iber  L i n e  C i r c u i t

h . 1 2  I n t e r c e p t i n g  Trunk C i r c u i t

3 . 8 1 2  With "H" opt ion to return busy flash
o n  ca l l s  from operators .

3 . 9  The following functions apply when
used  as  a toll  connector:

3 . 9 1  To c a u s e  t h e  operator to  receive  the
l i n e  busy  f lash i f  the l ine  dialed

i s  busy.

3 . 9 2  To extend the  trunk free o f  trans-
m i s s i o n  obstruct ions  to the  l ine

s e i z e d .

3 . 9 3  To cause  t h e  operator to b e  signalled
when t h e  l i n e  has  been  se ized .

3 . 9 L  To start machine  ringing under control
o f  t h e  t o l l  operator .

h .  CONNECTING CIRCUITS

Where  t h i s  c i r c u i t  i s  shown on  a key-
s h e e t  t h e  c o n n e c t i n g  information thereon  i s
to  b e  fol lowed.

No. l o r  0A

SD-30200-01* SD-31735-Ol*

SD-3 l l79 -Ol  SD-317h4-Ol

S D — 3 l 7 h 5 - O l

SD~31723-01*

SD-32123-01

SD—320h5-Ol

N o .  3 5 2

SD-32128-01

SD-31298-Ol

- SD-80780-Ol*

30—32135-01 SD-31868-Ol

SD-32133-Ol*  SD-31777-01

SD-31337-Ol

* T y p i c a l  C i r c u i t

Page  2
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DESCRIPTION OF OPERATION

5 .  SEIZURE

5 . 1  Local

When t h i s  connector i s  s e i z e d  by a
local se l ec tor  a loop i s  extended across
the  incoming local t i p  and t i n  l e a d s  which
causes  rela  (A) t o  operate .  fA) operated,
operates  ( G )  which p l a c e s  ground upon b o t h
the  l o c a l  and t o l l  s l e e v e s  for a busy c o n d i -
t ion  and t o  hold operated the preceding
switches  and a l so  pre ares  the  v e r t i c a l
s tepping c i r c u i t .  (C opera ted ,  a lso  pre-
pares  cer ta in  c i rcu i t s  which will  b e  de-
scr ibed l a t e r .

5 . 2  Tol l  ("J" Option)

When t h i s  c o n n e c t o r  i s  s e i z e d  by a
t o l l  s e l e c t o r  a l o o p  i s  ex tended  a c r o s s  the
to l l  t i p  and r ing and ground i s  c o n n e c t e d  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 ip  and r ing  causes  re lays  (M) and (A) t o
operate  i n  s e r i e s .  The ground on the  to l l
s l e e v e  i s  c l o s e d  thru a b a c k  contac t  o f
(K) t o  the  to l l  control  l e a d .  (M) operates
and l o c k s  t o  g r o u n d  o n  t h e  t o l l  s l e e v e  and
( a )  o p e n s  t h e  s u p e r v i s o r y  N o .  l c i r c u i t ,
(b)  operates  ( L ) ,  ( c )  operates  (F) t o  ground
on the  " C "  l e a d  and ( d )  c l o s e s  the  l o c k i n g
c i rcu i t  o f  ( F )  t o  the "C" l e a d .  (L)  op-
erated  ( a )  part ia l ly  c l o s e s  a c i r cu i t  t o  ( K ) ,
( b )  transfers  the  busy t e s t  c ircui t  from
tone t o  60 or 120 I.P.M. and ( c )  art ial ly
c l o s e s  t h e  o p e r a t e  c i r c u i t  for  ( B ) .  The
operation o f  (A) i s  the  same a s  Paragraph

. 1 .

6 .  VERTICAL STEPPING

As t h e  d i a l  returns t o  normal on the
f i r s t  d i g i t ,  (A) r e s p o n d s  t o  t h e  p u l s e s ,
c los ing  the  c i rcu i t  through (C) and the
vert ica l  magnet i n  s e r i e s .  (C) and the
vert ical  magnet both operate .  (G) and the
(C) are s l o w  t o  r e l e a s e  and d o  not  res tore
on d i a l  p u l s e s .  When the pu l se s  c e a s e  (C)
r e l e a s e s  and p r e p a r e s  t h e  c i r c u i t  for
rotary s t e p p i n g .

7 .  ROTARY STEPPING

The next s e t  o f  impulses  operate the
rotary magnet  which  s t e p s  the  shaft i n  a
rotary d i r e c t i o n  i n  a c c o r d a n c e  with the
p u l s e s  from ( A ) .  (G) remains  operated  dur-
ing  the  rotary s tepping  on account  o f  i t s
s low r e l e a s e  f e a t u r e .  (E)  operates  i n
multiple  with the  rotary magnet and due t o
i t s  s l o w  r e l e a s e  f e a t u r e  r e m a i n s  o p e r a t e d
during t h e  rotary s t e p  i n g .  (E) c l o s e s  a
c i r c u i t  for  operat ing ( B )  which  o n  t h i s
o p e r a t i o n  prepares  a part  o f  t h e  c i r c u i t
for making the  busy t e s t  o f  the ca l led
terminal.

The to l l  and loca l  s leeves  are nor-
mally connected together through the  rotary
off-normal s p r i n g s  l and 3 .  This  reduces
the  unguarded interval  t o  e i ther  multiple
bank when the  swi tch  i s  s e i z e d  from the
other  o n e ,  and insures  that both s leeves
will t e s t  busy when the  switch i s  made busy
i n  any of  the uSual ways.  When the 3 . 0 . " .
springs  operate  t h i s  connect ion  i s  opened
t o  prevent  i n t e r f e r e n c e  with the  re lease  of
r e l a y  ( P )  on r e l e a s e  from a reverting c a l l .
The l e a d  t o  1 8  ( P )  i s  normally open until
the R . O . N .  springs operate  t o  prevent the
(P) relay remaining operated in  case i t  i s
manually operated while the switch i s
normal. '

8 .  BUSY TEST OF CALLED "ERMINAL

8 . 1  Local  Call

When the  impul ses  o f  the l a s t  d ig i t
c e a s e ,  (E) r e l e a s e s  and opens the  circuit
t o  t h e  winding o f  (B) and a l s o  c loses  a
c i r c u i t  for  making_the  busy t e s t  o f  the
ca l l ed  terminal .  I f  the  ca l l ed  terminal
i s  b u s y ,  ground i s  found o n  the bank con-
t a c t s  f o r ' t h e  "S" w i p e r  and t h i s  operates
(N) during the  r e l e a s i n g  time o f  (B) which
r e l e a s e s  s l o w l y .  (N) l o c k s  t o  the  "S"  lead
thru i t s  own c o n t a c t s  and c l o s e s  a c ircui t
for the  t r a n s m i s s i o n  o f  the  busy tone  t o
the  ca l l ing  s t a t i o n .  ("J" opt ion)  When
"H" opt ion  i s  provided, the  path thru (P)
and (N) operates  (L) which connects  busy
t o n e  t o  t h e  r i n g ,  and busy f lash  t o  lead
"F" which  on c a l l s  from an operator ,
c a u s e s - t h e  a s s o c i a t e d  trunk c ircuit
t o  return busy  f lashes  t o  the  operator .

8.2'  Toll Cal l  ("J" opt ion)

I f  the  ca l l ed  l ine  i s  busy (N) wil l
operate  upon re l ease  o f  (E) a s  described
for the loca l  c a l l .  With (N) operated a
circuit i s  closed to  operate (K) which (a)
c lose s  60  o r  1 2 0  I . P . M .  t o  the  to l l  s e l ec tor
ring l e a d ,  (b) removes ground from the tol l
"C" l e a d  and ( c )  c l o s e s  a l o c a l  holding cir-
cui t  for (A) and ( u ) .  The removal o f  ground
from the  "C" l ead  and c losure  o f  the  60 or
120 I . P . 1 .  c i r c u i t  wil l  provide a busy
signal  to  t h e  to l l  operator .

8 . 3  C a l l e d  L ine  Idle

I f  the  c a l l e d  l i n e  i s  id l e  (N)  does
not operate and upon r e l e a s e  o f  ( E )  and ( B )
the s leeve  i s  c losed  through for operating

9 .  CUTTING THRU TO CALLED LINES

When the ca l l ed  l ine i s  s e i z e d  (P)
operates  thru i t s  1 2 5  ohm winding from bat-
tery i n  the  c a l l e d  l ine circuit  to  ground
at the front contact of  (G). This ground
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acts as a guarding potential on the "S"
wiper unti l  ( P )  operates and groundsthe "S"
wiper d irect ly .  The circuit  to  the 125
ohm winding of  ( P )  serves only t o  operate
spring 1 which c l o s e s  a local circuit  to
i t s  locking winding t o  fully operate the r e -
l ay .  The locking circuit i s  maintained for
the duration o f  the c a l l .  The operation of
( P )  a lso  c loses  the t i p  and r ing wipers
thru for ringing the cal led stat ion and talk-

_ ing a s  hereinafter descr ibed.

The battery t o  the  secondary  winding o f
(P) i s  supplied through the  rotary magnet
t o  prevent  the  operat ion of  the relay i f  a
pulse i s  transmit ted t o  the rotary magnet
by an irregular operat ion at  the c a l l i n g
stat ion after springs  18 and 2 8  have made
and before  spr ings  3 B  and LB have b r o k e n .
I f  ( P )  were  permitted t o  operate  under con-
dit ions d e s c r i b e d  i n  the foregoing i t  might
result  i n  the  call ing party cutt ing i n  on a
busy connect ion .

1 0 .  dINGING THE CALLED STATION

10 .1  Local Call

On a l o c a l  ca l l  ringing the cal led
s ta t ion  i s  not  s tarted  until  ( J )  operates
from ground on the p ick-up  lead  t o  insure
the  r i g h t  number o f  r ings  b e i n g  s e n t  out
over the l i n e .  «(J) l ocks  t o  i t s  own con-
t a c t s  i n  s e r i e s  with contac t s  on ( F )  t o
ground at  c o n t a c t s  on (G) and c l o s e s  the
r i n g i n g  in terrupter  l e a d s  a n d  t h e  r i n g i n g
supply  c i r c u i t .  (G) opera ted  grounds the
"MS o r  INT. ST" l e a d  under  contro l  o f  (D)
for t h e  purpose  o f  s tar t ing  t h e  r i n g i n g  or
interrupter c i rcu i t .  (N) i s  operated from
the ground p u l s e s  on  the  r ing ing  interrupter
l e a d s  c o n n e c t e d  t o  wiper "A" w h i c h  may be
code  ground 1 ,  2 ,  3 ,  h or 5 thus  transmit-
ting r inging current over the cal led l ine
i n  code  a s  determined by the  l ead  connected
t o  wiper "A". The "A" condenser transmits

_ r i n g i n g  tone t o  the cal l ing subscr iber  dur—
ing the  r inging per iod .  This  ringing con-
t inues  unt i l  the  ca l led  s tat ion answers
whereupon (F)  operates  t o  c lose  c o n t a c t s
with spr ings  l and 2 due t o  the  current
thru i t s  operate  w ind ing .  The 1300 ohm
winding then  be ing  e n e r g i z e d  fully operates
the  r e l a y .  The operat ion  of  t h i s  re lay
c o n n e c t s  t h e  t a l k i n g  l e a d s  t h r u  t o  ( D )  which
supp l i e s  ta lk ing  battery  t o  the  c a l l e d  s t a -
t i o n  and c a u s e s  ( J )  t o  r e l e a s e .  The c a l l e d
and t h e  c a l l i n g  s ta t ions  are n o w  connec ted
for  t a l k i n g  purposes  thru the  2 M? condensers
in  the  t i p  and ring l e a d s .  (D) operates
and reverses  the bat tery  t o  the  cal l ing s t a -
t i o n  for  the  purpose o f  supervis ion or
metered  s e r v i c e  and other funct ions  herein-
after  d e s c r i b e d .

lO .2  Toll Call ("J“ option)

On a to l l  call the operation of  ( P )
upon seizure o f  the line causes (K) relay
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t o  operate .  (K) extends the called sub.
s c r i b e r ' s  l ine  t o  the transmiss ion selector.
free from a l l  transmission obstructions
and a lso  removes  ground from t h e  t o l l  " 5 '
l ead  w h i c h  i s  a s i g n a l  t o  the  to l l  operator
or the A-B Toll  Transmission Se lec tor  t o
r ing .  (K also  opens the  operating circuit
to the (F rela secondary winding,  and holds
operated t h e  (A) re lay .  ( F )  i s  held op-
erated thru i t s  locking contacts  t o  ground
on the "C" l e a d .  When t h e  t o l l  operator
rings ground i s  removed from the ''0" lead
and the (F) relay re l eases .  The (J )  and
(N) re lays  then operate  as for a local
ca l l .  When the cal led party answers (F)
operates  o v e r  i t s  primary w i n d i n g  and locks
on i t s  secondary winding t o  the  "C" l e a d .
T h i s  arrangement  prov ides  a means for
reringing from the  t o l l  board when required .
( F )  connec t s  the ca l l ed  l ine  thru contacts
o f  (K) re lay  operated  t o  the  transmission
s e l e c t o r .  Talk ing  b a t t e r y  and supervis ion
on  the  c a l l e d  l ine  are provided by  the  trans-
m i s s i o n  s e l e c t o r .

1 1 .  REVERTING CALLS

On l o c a l  ca l l s  when a s tat ion ca l l s
another s t a t i o n  on  the same l i n e  the  busy
t e s t  o f  the  c a l l e d  terminal  and  the busy
tone t o  the ca l l ing  s t a t i o n  are the same
a s  d e s c r i b e d  under paragraph 8 .  When the
ca l l ing  s t a t i o n  hangs up (A) r e l e a s e s ,
operat ing  (E)  and al lowin (G) t o  r e l e a s e .
0n the re lease  o f  (G), (E i s  locked t o  a
ground thru the  back c o n t a c t s  o f  (G) and
grounds  t h e  s l e e v e  w i p e r  " S "  which  i s  now
c o n n e c t e d  t o  the  s l e e v e  o f  t h e  c a l l i n g  l i n e .
When (G) r e l e a s e s  t h e  shunt  i s  removed from
t h e  primary wind ing  o f  (H), which operates
from the (E)  re lay ground c o n n e c t e d  t o  the
s leeve  wiper  and c a l l i n g  l i n e  s l eeve  suf-
f ic ient ly  t o  c l o s e  contacts  1 and 2 .  On
a revert ing  c a l l  the  s l e e v e  o f  the  ca l l ing
l ine  i s  the same a s  the cal led l i n e .  Thus
the ground from the  back contact  of ( M ) .
thru (E) connected to  the called l ine  sleeve
i s  a l so  c l o s e d  thru the  l i n e  and s e l e c t o r
c k t s .  t o  the  operate  winding  o f  (H), op-
erating t h e  l a t t e r ,  which  then fully op-
erates  over  i t s  secondary winding.  The
operation o f  (H) operates  (C) i n  ser ies
with r e s i s t a n c e  (A andthe  ver t i ca l  magnet.
The operat ion o f  ( 0 )  opens  the  holding
c ircui t  for (E) and removes the  ground from
t h e  s l eeve  which al lows a l l  the  switches
i n  t h e  l o c a l  train e x c e p t  t h e  c o n n e c t o r  t o
r e l e a s e .  When t h e  ground i s  removed from
the s l e e v e ,  (N) r e l e a s e s  but the  c ircui t
for the  r e l e a s e  magnet o f  the  connec tor  i s
opened by  c o n t a c t s  o n  ( C ) .  The re l ease  o f
(N) opera tes  (G) which grounds the  to l l
s leeve  f o r  the  purpose o f  guarding t h e  c i r—
cuit from be ing  s e i z e d  by to l l  s e l ec tors .
(E) released c loses  ground t o  the local
se lec tor  banks to  guard against  rese izure .
The loca l  se lec tor  s leeve  circuit  i s  un-
grounded during the release of  (E)  to
insure re lease  or the l ine  and preceding
selector circuits.  The release of (E)
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also  c l o s e s  a c ircuit  from ground thru the
p r i m a r y  winding o f  ( P )  i n  s e r i e s  with the
cut-off  relay o f  t h e  line circuit to  bat-
t e r y .  This  operates  the cut-off relay and
also (P) sufficiently t o  c lose  contacts 1
and 2 and P then  fully operates  over  i ts
locking winding and remains energized until
the  connect ion i s  re leased .  The  release o f
(E) also allows (G) to release and opens
the  circuit  t o  the winding o f  (G). Relay
(G) i s  slow in  releasing and holds during
the  operating t ime o f  (P). (P) c l o s e s  a
c ircui t  for  holding (C). The operation of
( P )  a l s o  c l o s e s  the  t ip  and ring wipers
thru t o  (F), prepares  c i r c u i t s  t o  prevent
t h e  operat ion o f  t h e  r e l e a s e  and the  rotary
magnets, prevents t h e  locking o f  (N),
grounds t h e  s l e e v e  and c l o s e s  a c ircu i t  for
operating (J )  over  the pickup l e a d . .  The
operation o f  ( J )  starts the  ringing i n  the
same manner  as  a lready d e s c r i b e d  under
paragraph 1 0 . 1 .  Ground o v e r  the  RR lead
o p e r a t e s  ( B )  momentari ly  and transmits  a
short  r ing  o n  t h e  o p p o s i t e  s i d e  o f  t h e  l ine
to  tha t  o f  t h e  c o d e  ringing o f  the c a l l e d
s t a t i o n .  The purpose  o f  t h i s  i s  t o  provide
a s i g n a l  t o  t h e  c a l l i n g  s t a t i o n  w h e n  t h e  _
c a l l i n g  s t a t i o n ' s  r inger  i s  on  t h e  o p p o s i t e
s i d e  o f  t h e  l i n e  from that  o f  the  called
s t a t i o n ,  s o  that the  cal l ing party wil l
know when t h e  c a l l e d  party answers .  When
the  c a l l e d  s ta t ion  answers,  (F) i s  operated
the  same a s  a lready d e s c r i b e d  i n  paragraph
1 0 . 1  and ta lk ing  battery i s  s u p p l i e d  to
both stat ions  thru the  windings o f  relay (DL
0n t h e  operat ion  o f  (F), ground i s  removed
from the winding o f  (G), but (G) i s  slow in
r e l e a s i n g  and there fore  d o e s  n o t  r e l e a s e
during t h e  operat ing  time o f  (D) which re—
e s t a b l i s h e d  the  holding  c i r c u i t  for (G)
which i s  h e l d  o p e r a t e d  from t h e  ground at
c o n t a c t s  o f  (D) unt i l  t h e  connect ion  i s
re leased.  I f  t h e  ca l l ed  party d o e s  not
answer ,  the  c a l l i n g  party must  remove the
rece iver  from t h e  hook and tr ip  t h e  ringing
t o  re l ease  t h e  c o n n e c t i o n .  Th i s  c ircui t
shou ld  not  b e  u s e d  for  c a l l s  incoming OVer
repeaters  o r  trunks  that  p l a c e  a holding
ground forward o n  t h e  s l e e v e  at  the  t ime
when t h e  c o n n e c t o r  i s  i n  p r o c e s s  o f  re l eas -
ing  b e c a u s e  t h i s  may c a u s e  a fa lse  revert-
ing ca l l  t e s t  i f  a f t er  finding the  cal led
termina l  busy t h e  terminal becomes id le
before t h e  connec t ion  i s  re l eased  and i f  o n
the  re lease  (G) re leases  just  enough before
t h e  forward ground i s  removed from the
s leeve  t o  operate (H) and the ground i s
removed a suf f i c ient  length o f  t ime before
t ? e ( é e l e a s e  o f  (E) to allow the re-operation
o .

1 2 .  RELEASE OF CONNECTOR

12.1 Local Nonreverting Call

I f  t h e  c a l l e d  l ine  d i sconnects  first
(D) releases and closes a circuit to the

SUPV 1 l ead  t o  operate a n  alarm i f  the
calling party fails  to  d isconnect .

When the  cal l ing party disconnects
(A) releases  i n  turn releasing (G). With
(A) relay normal a circuit  i s  c losed to
momentarily operate (2). The operation o f
(E) at this  t ime has no effect .  (G) in
releasing (a)  removes ground from the  toll
and l o c a l  s e l e c t o r  s l e e v e s  and (b) releases
( P )  o n  a comple ted  ca l l  o r  r e l e a s e s  (N)  on
a l ine  busy condition. With (G), (N), and
(P) normal the release magnet i s  energized
thru the  ver t i ca l  o f f  normal contacts
returning t h e  c i r c u i t  t o  normal  and allowh
ing  (F) to r e l e a s e .  (H) does  not operate
b e c a u s e  t h e  connector  s l eeva  terminal i s
not  a s s o c i a t e d  with the  cal l ing l ine  and
therefore  the  round i s  removed from the
s leeve when (G releases .

1 2 . 2  L o c a l  Reverting Cal l

On a reverting ca l l  (D) remains
o p e r a t e d  unt i l  both the  ca l l ing  and the
ca l l ed  s t a t i o n  d i s connec t  - thus holding
the  (G) thru (H) operated.  (G) holds  the
c i rcu i t  o f f  normal a s  o n  a nonreverting
c a l l .  When (D) r e l e a s e s  upon disconnect
o f  both par t i e s  (G) re l eases .  (P) releases
c lo s ing  the r e l e a s e  magnet c i r c u i t .  When
the swi tch  r e s t o r e s  t o  n o r m a l . t h e  vertical
of: ngrmal contacts  open and release (F)
an .

1 2 . 3  Tol l  C a l l  ("J' opt ion)

The c o n n e c t o r  d o e s  n o t  r e l e a s e  unt i l
t h e  t o l l  s e l e c t o r  removes  ground from the
to l l  s l e e v e  tenminal .  The removal o f  s leeve
ground re leases  the  (A), (K). (L). (P), and
M) relays.  (M) i s  s low t o  release to

al low the  to l l  train to re lease  before re-
c los ing  a guarding s l e e v e  ground a s  well
a s  t o  prevent  rec lo s ing  ground t o  the  lock-
ing winding o f  (P). (A) releases (G) which
i n  turn  opera tes  t h e  r e l e a s e  magnet and
r e s t o r e s  the  switch t o  normal.
1 2 . u  Toll o r  Local Cal l  (Nonrcverting)

Line Busy

When t h e  to l l  train disconnects  on a
busy condit ion the  release o f  (A) operates
(E) which remains looked through the
operated (N) re lay t o  ground o n  a back
contact o f  (G). N) however releases  upon
re l ease  o f  (G thereby releasing (E) which
performs no funct ion a t  th is  t ime.  (N)
normal also c l o s e s  a c i r c u i t  t o  t h e  release
magnet restoring t h e  switch.

1 3 .  SUPERVISOR! #1

If  the  cal led station disconnects
before t h e  call ing station a circuit i s
closed thru a back contact o f  relay (D) and
a front contact o f  relay (F) for operating
a signal designed SUPV. #1.

Page 5
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1‘. TEST JACK
A t e s t  Jack royidfid for making

routine t e s t s  on tg iepsWItc
1 5 .  CONTACT PROTECTION

The (0 )  contact protection unit i s
provided for protecting the contacts

BELL TELEPHONE LABORATORIES, INC.

DEPT. 3030-OCH-RLL-TC

which make and break tne circuit to  the
stepping magnet. The (3)  contact pro-
t e c t  on  u n i t  i s  provided for protect ing
the contacts o f  relay (F) which break
the ringing current when the ringing in
tripped.
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