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STEP-BY-STEP SYSTEMS
n o . 1 , 3 s o A  OR 355A

TEST LINE CIRCUIT
FOR TESTING TRUNKS

INCOMINC FROM LOCAL OFFICE
COIN BOX TRUNKS, OR TRUNK CIRCUITS

WITH DELAYED CHARGE INTERVAL FOR
OPERATING SUBSCRIBER REGISTER

CHANGES D.  DESCRIPTION OF CIRCUIT CHANGES
B .  cflmGEs I "  APPARATUS D e l  cacalit not 9 5  1 1 °  and 1 1 1  are

a 8 e

3 .1  Superseded Superseded BY D. 2 Options ueed table i s  added. ,
(F )  E966 relay ( p )  31333 relay D.  3 Reference t o  options U Q and 8
gig J25 relay 'Jzo relay and the newly added reieya i s  made

31,51 relay 51552 relay in note 109 .
(1)1975 rept- A )  3073 "tardy DJ. Cree; finnefition t i  are 11! i s

rate r .  i e c .  a n  figure 51
U ooption u t i o n  - ,( B )  19M B)°I9UU i s  added

resist .  ( r e s i s t .

H- option 5 Option All other headings, no change.
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‘1.

STEP—BY-STEP SYSTEMS
NO. 1 ,  SEGA OR 355A
TEST LINE CIRCUIT
FOR TESTING TRUNKS

INCOMING FROM LOCAL OFFICE
COIN BOX TRUNKS, OR TRUNK CIRCUITS
WITH DELAYED CHARGE INTERVAL FOR

OPERATING SUBSCRIBERS REGISTER

.CHANGES

D ;  DESCRIPTION OF CIRCUIT CHANGES

D . l  Condenser ( A )  o f  ”T" wiring i s  changed for  proper circu1t_
opera t ion ,  to connect  to  5T o f  r e l ay  ( H 1 )  instead o f  2T
o f  relay (F).

All other headings ,  No change.

BELL TELEPHONE LABORATORIES, INC.

DEPT. 5550

' RI.
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STEP BY STEP SYSTEM
No. 1 ,  550A, OR 355A

TEST LINE CIRCUIT
FOR TESTING TRUNKS

INCOMING FROE LOCAL OFFICE
COIN BOX TRUNKS, OR TRUNK CIRCUITS

WITH DELAYED CHARGE INTERVAL FOR
OPERATING SUBSCRIBER REGISTER

CHANGES

B .  CHANGES IN APPARATUS

3 . 1  Added

1 - 1A Thermistor

B . 2  Superseded Superseded by

2 ME Condenser (A) 1 ME Condenser (A)

B 0 5  O m i t t e d

J25 Relay ( L l )

D .  DESCRIPTION OF CIRCUIT CHANGES'

D . l  "T" wiring and apparatus are added t o  r e p l a c e  wiring a n d :
apparatus now des ignated  "V" for purposes of  economy and
improved Operat ion .

D . 2  Information on LTz lead o f  F i g .  B i s  changed .  ' I t  prev i -
ously read  a s  f o l l o w s ,  "To Tone Supply or  t o  M i s c .  Alm.
t .  S e e  Note  101"

D . 5  Numbering of  terminals on Vacuum Tube ( A )  i s  changed.

All  o ther  headings  under " C h a n g e s " ,  no change.

1 '  PURPOSE OF CIRCUIT
1 . 1  Th i s  t e s t  l ine  i s  u s e d  t o  make manually contro l l ed  rout ine

t e s t s  o f  var ious  i n t e r o f f i c e  and l o c a l  trunks hav ing  a c c e s s
t o  the connector  m u l t i p l e ,  such  a s  repeater  and o t h e r  trunks
incoming  from l o c a l  o f f i c e s ,  and c e r t a i n  l o c a l  trunks of
which c o i n  box a n d  message  r e g i s t e r  trunks a r e  examples .

The c ircu i t  appears  on the multiple or the local  connectors
and i s  reached  b y  d ia l ing  an ass igned  t e s t  c o d e .  Where in-
terof f i ce  trunks  a r e  c o n c e r n e d ,  the  t e s t  man makes through
c a l l s  from the  o r i g i n a t i n g  o f f i c e  t o  th i s  c o n n e c t o r  mul t i -
p l e  t e s t  l i n e  i n  t h e  t erminat ing  o f f i c e .  In  the c a s e  o f
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local trunks, the circuit to be tested is either seized
directly with a test set patched into the trunk jack, as
with coin box trunks, or else access.to the trunk is
gained indirectly, as is done where message register trunks
are reached from the test set through the line circuit and
the line finder or line swatch equipment. Where the super-
visory relays of toll transmission selectors are being
tested, the test man willCflViginate calls from the Toll
Board to  this circuit.

The test line, when started, automatically applies t o  the
tip and ring a series of timed closures and tone signals,
with sufficient variety in these applications to test the
supervisory, transmission, signaling, charging, and other
features of the different trunks. Progress in the test is
indicated by the tones and by lamp signals shown at the
originating end.

2. WORKING LIMITS

2 . 1 N o n e .

5. FUNCTIONS

This circuit functions a s  outlined below in connection with
the tests of the typical trunks mentioned.

5.1 Interoffice Trunks

5.101

5 . 1 0 2

5 . 1 0 5

5 . 1 0 4

5 . 1 0 5

5 . 1 0 6

5 . 1 0 7

5 . 1 0 8

5 , 1 0 9

5.110

Circuit prepares to start when sleeve is seized by connec—
t o r :  I

Awaits ringing, in order t o  avoid false starting.

Delays starting for additional short interval after ringing
begins to allow test man to recognize ringing induction tone.
Trips ringing. Loop closed for 1 . 0  to 1 . 5  second.

Opens loop for short interval ( 0 . 5  second).
Recloses loop across line for an interval of 1 . 0  to 1 . 5
seconds. This interval is used in connection with tests on
message rate and coin box trunks (refer to sections 5 . 2  and
5.5 below).

Applies short series of flashes to test supervisory features
of trunk.

Applies tone during closed portion of flashing period for
the purpose of affording a test of transmission over trunk.

Opens loop for 1 . 8  second interval after flashing period to
permit disconnection if the call is abandoned.

Closes loop for 5 . 5  second interval. This interval is used
particularly for tests on message rate and coin box trunks.
(See sections 5 . 2  and 5 0 5  below.)
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3.111 Repeats  the cycle of 2.0 second opening and 5.5 second
closure until disconnection occurs.

3.112 Test line applies tone signal of steady low tone during
each closure of the loop.

3.2 Local.Trunks - Message Register Trunk - Arranged for
Delayed Charging

3.21 Circuit operates as described for interoffice trunks
(see section 3.1 above).

5.22 The message register trunk is tested for non-charging during.
the l 5 second closed interval (i.e., the closed interval
immediately following the 1.5 second "ringing trip" inter-
val, seesection 5.106 above). If all the message register
,trunks to be tested with the test_linevare arranged to delay
‘charging for 2. 0 second minimum, both the "Ringing Trip" and
the "Non-charge“ intervals are set at 1.5 seconds ("Y" Wir— ‘
ing). When any of the message register trunks are arranged
to delay charging for a period of less than 2. 0 seconds,
both of these intervals are shortened to 1.0 second (WX"
wiring).

'35.23 The message register trunk i s  tested for charging during
the 5. 5 second intervals.

5.3 Local Trunks - Coin Box Trunk

.3.31 The immediate charge type of coin box trunk is set for
charging during either the first or the second 1.0 to 1.5
second closed interval. If then the call is terminated
during the first open interval (1.8 second) following the
supervisory tests, the coin box trunk will be expected to
collect the coin.

The delayed charge coin box trunk should not be set for
charging until the first 5.5 second closure.

3.4 Transmission Selectors Supervisory Relays
3.41 Circuit operates as described for Interoffice trunks to

test supervisory relays.

4. CONNECTING CIRCUITS
:4.1 Any standard local connector.

4.2 so and 120 I.P.M. interrupter'and alarm circuit.
4.3 Tone supply circuit.

DESCRIPTION or OPERATION '
_5.-;INTEROEFICE TRUNKS
5.1 Routing of Test Call

An example of this type of trufik is one originating in a
manual office and terminating engan incoming selector in a
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stepuby—step office. Another  is the repeater trunk originat-
ing in one step-by-step office and terminat ing on an incoming
selector in another step-byastep office. In the former case,
selection of the trunk to be tested is made at a manual SWiuhr
board and a through call is dialed to the test line which ap-
pears on the local connector multiple in the step-by-step of-
fice. In the case of the repeater trunk, however, a test set
is connected directly to the outgoing end of the trunk, or to
an outgoing repeater of such is provided, and a through cell
is dialed to the connector multiple test line in the terminat—
ing office,

5.2 Seizure

5.21

5 . 2 2

Upon the seizure of the test line, a check is made of the
sleeve closure when relay ( S L )  is operated t o  ground sup-
plied over the sleeve from the connector. This relay locks
to the sleeve grounds the common holding path, and removes
ground from the self-restoring arc o f  the selector.

"V" Wiring

When‘ringing starts, relays (L), (L1) and (H) operate. Re-
lay (H) starts the selector by supplying interrupted ground
to the winding of relay (IN). The time taken b y  the switch
in advancing to position 5 provides an interval in which the
test man may recognize induction tone applied by the connec-
tor. This interval varies from 1.0 to 1.5 seconds, depend-
ing upon the position of the interrupter at the moment of
seizure. It should be noted that the interruptions control-
ling relay (IN) have nominal intervals of .3 second closure
and . 3  second open.

"T" Wiring

When ringing starts, the thermistor (A) is high in resistance
which prevents operation o f  relay ( L )  either on the ringing
or silent interval. Continued action of ringing current on
the thermistor causes it t o  lower its resistance to the point
where relay ( L )  operates. Relay (H) is thus caused to oper-
ate and start the selector by supplying interrupted ground
to the winding of relay (IN). The time taken by the switch
in advancing to position 5 provides an interval in which the
test man may recognize induction tone applied by the connec-
tor. This interval varies from 1.5 to 2.0 seconds, depend-
ing upon the position of t h e  interrupter at the moment of
seizure. It should be noted that the interruptions control-
ling relay (IN) have nominal intervals of .3 second closure
and . 8  second open.

5 -  5 Tripping;

When the selector reaches position 5, relay (H1) operates
through a front contact of relay ( R )  an? locks to common
groundp Relay ( H 1 )  permanently closes the interrupter load
to the winding of relay ( I N )  "rd "loses a loop across the
line through the outpit windica e f  the repeating coil?
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Relay (H1)  also c u t s  of f  the ringing br idge  and c l o s e s  the
tone circuit s o  a s  t o  return a tone s ignal  toward the c e l l -
ing  e n d .  The  br idge  s e r v e s  to  t r ip  r ing ing  i n  the  connec-
t o r ,  a f t e r  which t h e  t e s t  man c a n  hear  t h e  s t e a d y  low tone
fo r  t he  remainder  o f  t h e  t r ipp ing  in t e rva l .  Where  "W" wir-
ing and apparatus and F i g .  2 or F i g .  5 a r e  i n s t a l l e d  the
vacuum tube (A) will break down only on the r inging voltage
and se rve  t o  t r ip  r inging  without afterward interfer ing with
the  1215 ohm loop  i n  t e s t i n g  supervisory  r e l ays .  The  t r i p -
p i n g  t ime i s  1 . 5  seconds  when "Y" wiring i s  u s e d  and 1 . 0
second  when "X" wir ing i s  furnished,  t h e s e  in tervals  con—

! s i s t i n g  of  the  t ime requi red  by the swi tch  e i ther  t o  s t e p  on
E i n t e r r u p t i o n s  through p o s i t i o n s  5 ,  4 and 5 o r  e l s e  t o  p a s s
.by  p o s i t i o n  5 and s tep  through p o s i t i o n s  4 and 5 .  The  pur-
i p o s e  of  t h i s  opt ional  wir ing  wil l  b e  expla ined in s e c t i o n  6
below.

Open Interval ( 0 . 5  s econd )

As the  swi t ch  e n t e r s  p o s i t i o n  6 ,  re lay ( F )  o p e r a t e s ,  breaks
t h e  tone  supp ly  l e a d ,  and opens  t h e  loop  i n  o r d e r  t o  t e r m i -
nate the  t r i pp ing  in terval .  Th i s  opening wil l  b e  recogniza-
b l e  at  t he  or ig ina t ing  end i f  a t t e n t i o n  i s  b e i n g  pa id  t o  the
s u p e r v i s i o n  at t h e  moment.

Loop C l o s u r e  ( 1 . 0  t o  1 . 5  s e c o n d )

As the switch enters  p o s i t i o n  7 ,  re lay ( F )  f a l l s  back a n d '
r e c l o s e s  the l o o p  and t h e  t o n e  c i r c u i t .  Assuming " Y "  wir ing
t o  b e  f u r n i s h e d ,  the  switch now s t e p s  on t imed in te r rup t iOns
through p o s i t i o n s  7 ‘ 8  and 9 .  T h i s  takes  1 . 5  s e c o n d s .  In.
p o s i t i o n  1 0 ,  r e lay  ( F )  again comes  up  and opens  the  l o o p  and
: the t one  c i r c u i t .  The  funct ion of  the  loop  c losure  p rov ided
as  J u s t  d e s c r i b e d  wil l  b e  expla ined in  s e c t i o n  6 below.

Supervisory Relay Flashing and Transmiss ion T e s t s
( 1 . 5  Seconds  O v e r a l l )

The t e s t  l i n e  nex t  p r o c e e d s  t o  apply a s e r i e s  o f  f l a s h e s  t o
t e s t  t he  supe rv i so ry  fea tu res  o f  var ious  s e c t i o n s  o f  the
trunk. T h e  low t o n e  appl ied  dur ing the c l o s e d  intervals  of
t h e s e  f l a s h e s  e n a b l e s  t h e  t e s t  man t o  make a rough c h e c k  of
t h e  t r a n s m i s s i o n  q u a l i t i e s  o f  t h e  t runk .  Three  o p e n i n g s  a n d
th ree  c l o s u r e s  a r e  included i n  the  s e r i e s  o f ' f l a s h e s .  The . .

f i r s t  open in te rva l  ex tends  f o r  0 . 5  s e c o n d  and the o ther  t w o ‘
in te rva ls  f o r  0 . 3  second  e a c h ,  while  t he  three c losu res  a re
f o r  0 . 2  s e c o n d  e a c h .

As ju s t  s t a t e d  a b o v e ,  r e l ay  ( F )  o p e r a t e s  i n  p o s i t i o n  10 and
opens the l o o p .  Th i s  opening  con t inues  f o r  0 . 5  s econd  in-
t e 1 v a l  Whi le  the  switch remains in  p o s i t i o n  1 0 ,  . a f t e r  which
the  switch p a s s e s  t o  pos i t i on  11 and re lay  ( F )  i s  a l loved t o
r e l e a s e  and r e c l o s e  t h e  l o o p .  Th i s  c l o s u r e  con t inues  for
0 . 2  s e c o n d  u n t i l  r e l a y  ( I N )  aga in  comes  up  and r e o p e i a t o s
r e l ay  ( F ) .  Th i s  o p e n s  the  loop  for  0 .  5 s e c o n d ,  a f t e r  w h i c h
the swi tch  p a s s e s  t o  p o s i t i o n  1 2 .  The same c y c l e  i s  r e p e a t -
ed  i n  pos i t i on  1 2 ,  t he  loop be ing  c l o s e d  for  0 . 2  L c c o n d  and
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open for 0.5 s e c o n d .  In position 15 the release of relay
(F) again closes the loop for 0.2 second and at theepni of'
this time, when relay (IN) reoperates, a circuit is closed
for operating relay (SW). Relay (8%) looks to common ground,
closes the ground for holding relay (F) through position 11
to 16 inclusive and groundsthe magnet interrupter springs
from positions 7 to 12 inclusive ("Y" wiring). However,
since the switch has already passed beyond position 12, as
Just stated, this selfvinterrupter path will remain ineffec-
tive until the next round. .

Relay (F) is kept operated and the loop is held open through-
out the last 0.5 second interval while the switch is stand-
ing in position 15, and also through the time occupiediin
stepping through positions 14 to 16 inclusive. This inter-
val, which amounts to 1.8 seconds, affords an opportunity
for disconnection in case the call is abandoned at this time.

5.7. Closed Interval (5.5 second)

The circuit next applies a 5.5 second closure, which is
intended primarily for testing message rate and coin box
trunks, as will be explained in sections 6 and 7 below.
This interval begins with the release of relay (F) as the
switch enters position 1 7  and continues until th e switch
has timed through position 6 and has advanced on pass-by to
position 110 Here relay (F) again operates and opens the
(loop and t h e  tone circuit. On the second half revolution
of the switch positions 3 and 7 became pass—by points with
"Y" wiring, the purpose being to make the circuit operation
in such case conform to What it would be with "X" wiring.

A 2.0 second open interval begins with the operation of
-relay (F) in position 11, continuing through the remainder
”of the passaby positions 7 t o  1 2  inclusive and through the
timed positions 1 3  t o  1 6  inclusiveo Upon reaching 1 7  the
circuit again applies a 5.5 second closure, and from that
point repeats the 2.0 second opens and 5.5 Closures a s  long
as the connection i s  held.

5.8 Disconnection

With the removal of ground from the connector sleeve, relay
(SL) falls back and closes ground to the self-restoring cir-‘
cuit controlled b y  are N o .  l. The switch then returns t o
normal on self~interruptions. All relays locked to the off-
normal ground restore. It will be noted that relay (SL) can
be operated only i n  the normal position of the switch, s o
that the circuit must be fully restored before it can be
seized ageing

6. LOCAL THUMCS - MESSAGE REGISTER TRUE} *1 ARRANGED FOR ELAYED CHARGEIG
6.1 Routing of Test Call

In line finder offices a line finder test set is patched to
an ordinary test line appearing on the line finder bank, and
:test calls are Mela from the text Sat, through the line
finder and the associated nought ycbinter trunk circuit,
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through t h e  s e l e c t o r s ,  and  the  l o c a l  c o n n e c t o r ,  t o  the con.
n e c t o r  m u l t i p l e  t e s t  l i n e .  A similar procedure  i s  fol lowed
f o r  l i n e  s w i t c h  o f f i c e s v

6 . 2  Non-Charge  T e s t

T h e  c i r c u i t  a p p l i e s  t h e  c y c l e  o f  t e s t s  d e s c r i b e d  under
s e c t i o n  5 a b o v e .  The non-cha rge  f e a t u r e a p f  the  m e s s a g e  ra te
trunk i s  t e s t e d  dur ing  t h e  f i r s t  s h o r t  c losure  fol lowing the
t r i p p i n g  i n t e r v a l .  When any o f  t he  m e s s a g e  r a t e  trunks t o
b e  t e s t e d  w i t h  t h i s  t e s t  l i n e  a r e  a r ranged  t o  d e l a y  t h e i r
charg ing  f o r  a p e r i o d  of  l e s s  than 2 . 0  s e c o n d s ,  the t e s t
l i n e  i s  c o r r e s p o n d i n g l y  a r r a n g e d . t o  s h o r t e n  t h e  non-charge
i n t e r v a l  f rom 1 . 5  s e c o n d s  t o  1 . 0  s e c o n d  and t h e  t r ipp ing
i n t e r v a l  m u s t  b e  shor tened l i kewi se  t o  p r e v e n t  f a l s e  charg-
i n g .  T h i s  i s  d o n e  by  means o f  " X "  w i r i n g  w h i c h  c a u s e s  the
s w i t c h  t o  p a s s  b y  p o s i t i o n  5 o f  t h e  t r i pp ing  in t e rva l  and
p o s i t i o n  7 o f  the non-charge in te rva l  i n s t e a d  o f  t i m i n g r
through i n  t h e  r egu l a r  way. T h e  longer  o r  1 . 5  s e c o n d  i n t e r~
va l  i s  p rov ided  b y  means  o f  "Y"  wir ing  i n  c a s e s  where the
m e s s a g e  r e g i s t e r  trunks to b e  t e s t e d  a r e  arranged f o r  e i t h e r
immed ia t e  c h a r g i n g  o r  f o r  de l ayed  cha rg ing  with a p o s i t i v e
d e l a y  i n t e r v a l  o f  2 . 0  s e c o n d s .

T h e  t e s t  man o b s e r v e s  t h e  m e s s a g e  r e g i s t e r  a s s o c i a t e d  wi th
t he  l i n e  f i n d e r  t e s t  l i n e  t o  s e e  t ha t  t h e  m e s s a g e  r e g i s t e r
d o e s  n o t  ope ra t e  dur ing  the 1 . 0  o r  t h e  1 . 5  s econd  c l o s e d
i n t e r v a l s .

6 . 5  Charge  T e s t  (5.5 second  in t e rva l )
T h e  c h a r g i n g  fea tu re  of  t h e  m e s s a g e  r a t e  trunk i s  t e s t e d
when t h e  t e s t  l i n e  e n t e r s  t h e  5 . 5  s e c o n d  c l o s e d  i n t e rva l .
T h e  t e s t  man o b s e r v e s  t h e  m e s s a g e  r e g i s t e r  a s s o c i a t e d  wi th
t he  l i n e  f i n d e r  t e s t  l i n e  to s e e  that  t h e  r e g i s t e r  o p e r a t e s
a s  e x p e c t e d  d u r i n g  t h i s  t e s t ,

6 . 4  D i s c o n n e c t i o n

D i s c o n n e c t i o n  may t a k e  p l a c e  d u r i n g  any o f  the  2 . 0  s e c o n d
o p e n  i n t e r v a l s .

7 .  LOCAL TRUNKS - COIN B X TRUNKS
7 . 1  Rout ing  o f  T e s t  C a l l

I n  o r d e r  t o  t e s t  t h e  c o i n  c o l l e c t  f e a t u r e  o f  t h e  c o i n  b o xt r u n k ,  a N o .  5 0  c o i n  c o l l e c t o r  and a t r u n k  t e s t  s e t  may b ep a t c h e d  d i r e c t l y  t o  t h e  c o i n  b o x  t runk  unde r  t e s t .  T h es e p a r a t e  H o .  5 0  c o i n  c o l l e c t o r s  wil l  not b e  r e q u i r e d  i n
e a s e s  w h e r e  t h e  t e s t  s e t  i s  a r ranged t o  s imula te  t h e  c o i nc o l l e c t o r  b y  m e a n s  o f  r e l ay  a c t i o n .  A c a l l  i s  d i a l e d
through t h e  c o i n  box trunk,  and through t h e  s e l e c t o r s  andt h e  l o c a l  c o n n e c t o r  t o  the  c o n n e c t o r  m u l t i p l e  t e s t  l i n o .
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7.2 Coin Collection

Either the first or the second closed interval of 1.0 to
la5 secOnd should be sufficient to set the coin box trunk
for cherging,so that when the coin box receiver is hung
up, the coin should be collected.

If the coin box trunk is arranged for delayed charging, the
non~charge test will be made during the initial short ,
closures ( 1 , 0  to 1.5 second) and the charging feature will
be tested by means of the first 5.5 second closure.

It should be explained that the test line i s  not arranged
fer testing the coin return teature of the coin box trunk.
This feature must be tested by the method heretofore fol-
lowed, of dialing a portion of the called number and then
hanging up. On such an incompleted call, the coin should
be returned.

7.3 Disconnection

Disconnection becomes possible during any of the 2.0
second intervals after the required tests have been made.
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