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STEP BY STEP SYSTEM

NO. 1, 350A OR 355A

TEST LINE CIRCUIT

FOR TESTING TRUNKS

INGOMING FROM LOCAL OFFICE
COIN BOX TRUNKS, OR TRUNK CIRCUITS
WITH DELAYED CHARGE INTERVAL FOR
OPERATING SUBSCRIBER REGISTER

CHANGES
B. CHANGES IN APPARATUS

B.1l Added
1l - 1A Thermistor
B.2 Superseded Superseded by
2 MF Condenser (A) 1 MF Condenser (A)

Bed Omitted
J25 Relay (L1)

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 "Tn wiring and apparatus are added to replace wiring and
epparatus now designated "V" for purposes of economy and
improved operation.

D.2 Information on LTg lead of Fige B is changed. It previ-
ously read as follows, "To Tone Supply or to lisc. Alm.
Ckt. See Note 101"

D.3 Numbering of terminals on Vacuum Tube (A) is changed,
All other headings under "Changes'", no change.

1, FURPOSE OF CIRCUTT

1.1 This test 1lne is used to make manually controlled routine
tests of various interoffice and local trunks having access
to the connecior multiple, such as repeater and other trunks
incoming from lccal offices, and certain local trunks of
which coin box =:d message register trunks are examples,

The gircuit appears on the multiple of the local connectors
and is reached by dialing an assigned test code. Vhere in-
teroffice trunks are concerned, the test man makes through

calls from the originating office to this connector multi-

ple test line in the terminating office., In the case of
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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 switch equipment, Where the super-
vlisory relays of toll tranﬂn;%sion selectors are being
tested, the test man will or ' ginate calls from the Toll
Board to this circuit,

The test line, when started, automatically epplies to 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, end 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

None,

S¢ FUNCTIONS

This eircuit functions as outlined below in connection with
the tests of the typical trunks mentioned,

341 Interoffice Trunks

5.101

36102
54103

3,104

3,105
34106

3,107
3,108

54109

3110

Circult prepares to start when sleeve is selzed by connec-
tor.

Awaits ringing, in order to avoid false startinge.

Delays starting for additlonal 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 3.2 and
3.3 below),

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

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

Opens loop for 1.8 second interval after flashing period to
permit disconnection 1f the call is abandoned,

Closes loop for 5.5 second interval, This intecval is uced

particularly for tests on message rate and coin box trunks.
{See sections 3.2 and 3.0 bLelow,)
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3s111 Repeats the cycle of 2.0 second opening and 5.5 second
closure until disconnection occurs.

34112 Test line applies tone signal of steady low tone during
each closure of the loop.

3¢2 Local Trunks - lessage Rekister Trunk - Arranged for
Deleyed Charging

3,21 Circult operates as described for interoffice trunks
(see section 3.1 above).

3.22 The message register trunk is tested for non-charging during.
the 1.5 second closed interval (i.e., the closed interval
immediately following the 1.5 second "ringing trip" inter-
val, see section 3.106 above)., If all the message register
trunks to be tested with the test line are 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 ("X"
wiring).

 3.283 The message register trunk is tested for charging during
the 5.5 second intervals,

3.3 Local Trunks - Coin Box Trunk

3031 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
supervisQry 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

3e41 Circuit operates as described for Interoffice trunks to.
test supervisory relays.

4., CONNIECTING CIRCUITS
4.1 Any standard local coanector,
4.2 60 and 120 I.P.M. interrupter and alarm circuit.
4,3 Tone supply circuit,
DESCRIPTION OF OFPZRATION
Se. INTEROFFICE TRUNKS
O.l Rbutlng of Test Call

An example of this type of trunk is one originating in
manual office and terminating on an incoming selector i

=
)
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step-by-step offige. Another 1s the repeater trunk originat-
ing in one step-by-step office and terminating on an incoming
selector in another step-by-step office. In the former case,
selection of the trunk to be tested is made at a manual switch~
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 call
is dialed to the connector multiple test line in the terminat-
ing office,

5.2 Selzure

5.21

D.22

Upon the seizure of the test line, a check 1s made of the
sleeve closure when relay (SL) is operated to 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 of the selector,

"W Wiring

When ringing starts, relays (L), (Ll) and (H) operate. ile-
lay {H} starts the selector by supplying interrupted ground
to the winding of relay (IN). The time taken by the switch
in advancing to position & provides an interval in whilch the
test man may recognize induction tone applied by the connec-
ters 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 .2 second opens

""" Wiring

When ringing starts, the thermistor (A) is high in resistancs
which prevents operation of relay (L) either on the ringing
or silent interval, Continued action of ringing current on
the thermistor causes it to lower its resistance to the point
where relay (L) operates. Relay (H) is thus caused to ovper-
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 3 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 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
eand ,2 second open,

53 Tripping

Wien bhe selector reaches position 3, relay (Hl) oycrutes

through a front contact of relay () «n' locks 1o comacn
ground. Relay (H1) permanently closes the interrupter lcad
to the winding of relay {IN} ~=d ~loses a loop :cross the

line through the cutpat winding ~f the repeating coil.
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Relay (H1l) also cuts off the ringing bridge and closes the
tone circult so as to return a tone signal toward the call-
ing end, The bridge serves to trip ringing in the connec-
tor, after wiich the test man can hear the s teady low tone
for the remainder of the tripping interval, Where "W" wir=~
ing and apparatus and Fig. 2 or Fig. 3 are installed the
vacuum tube (A) will break down only on the ringing voltage
and serve to trip ringing without afterward interfering with
the 1213 ohm loop in testing supervisory relays. The trip-
ping time is 1.5 seconds when "Y" wiring is used and 1.0
second when "X" wiring is furnished, these intervals con-
sisting of the time required by the switch either to step on
interruptions through positions 3, 4 and 5 or else to pass
by position 3 and step through positions 4 and 5, The pur-
pose of this optional wiring will be explained in section 6
below,

Open Interval (0.5 second)

As the switch enters position 6, relay (F) operates, bresks

the tone supply lead, and opens the loop in order to termi-

nate the tripping interval., This opening will be recogniza-
ble at the originating end if attention is being paid to the
supervision at the moment,.

Loop Closure (1,0 to 1.5 second)

As the switch enters position 7, relay (F) falls back and
recloses the loop and the tone circuit. Assuming "Y" wiring
to be furnished, the switch now steps on timed 1nter1uptious
through posxtlons 7, 8 and 9, This takes 1,5 seconds, In
position 10, relay zF) again comes up and opens the loop and
the tone circuit., The function of the loop closure provided
as Just described will be explained in section 6 below.

Supervisory Relay Flashing and Transmission Tests
(1.5 Seconds Overall)

The test line next proceads to apply a series of flashes to
test the supervisory features of various sections of the
trunk. The low tone applied during the closed intervals of
these flashes enables the test man to make a rough check of
the transmission qualities of the trunk. Three openings and
three closures are included in the series of fleshes. The .
first open interval extends for 0.5 second and the other two
intervals for 0.3 second each, while the three closures are
for 0.2 second each,

As just stated above, relay (F) operates in position 10 and
opens the loop. Thils opening continues for 0.5 second in-
terval while the switch remains in position 10,  after which
the switch passes to position 11 and reley (F) is allowed to
release and reclose the loop. This closure continues for
0.2 second until relay (IN) again comes up and reoperatcs
relay (F). 'his opens the loop for 0.3 second, after wiich
the switch passes to position 12, The sane cycle is repeat-
ed in position 12, the loop being closed for 0,2 Lcecond and
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open for 0.3 second. In position 13 the release of .relacy

(F) again closes the loop for 0.2 second cnd at the ¢mud of’
this time, when relay (IN) reoperates, a circuit is c¢losed
for operating relay (S7). Relay (2W) locks to common ground,
closes the ground for holding relay (F) through position 11
to 16 inclusive and groundsthe magnet interrupter spiings
from positions 7 to 12 inclusive ("Y"™ wiring). However,
since the switch has already passed beyond position 12, as
Just stated, this self-interrupter path will remain ineffec=-
tive until the next round.

Relay (F) is kept operated and the loop is held open fhrough-
out the last 0.3 second interval while the switch is stand-
ing in position 13, and also through the time occupied in
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 primerily 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 17 and continues until the switch
has timed through position 8 and has advanced on pass-~by to
position 11l. Here relay (F) agaln operctes and opens the
loop and the tone circuites On the second half revoluticn
of the switch positions 3 and 7 became pase-by points with
" wiring, the purpnose being to make the circuit operation
in such case conform to wihat it would be with "X" wiring.

A 2,0 second open interval begins with the operation of
relay (') in position 11, continuing through the remainder
of the pass-by positlions 7 to 12 inclusive and through the
timed positions 1% to 16 inclusive. Upon reaching 17 the
circult again applies a 5.5 second closure, cnd from that
point repeabs the 2,0 second opens and 5.5 closures as long
as the counnection is held,

5.8 Disconnsection

With the removal of ground from the connector sleceve, relay
(SL} falls beck and closes ground to the self-restoving cir-
cuit controlled by arc No., l. The switch then returns to
normal on scli-interruptions, All relays locked to the ofr-
normal ground restore, It will be noted that relay (SL) can
be operated only in the norwal pocition of the switech, oo
that the circuit must be fully restorcd before it can be
selzed again,

6o LOCAL WHUNKS = MESSACE REGISTSR TRUNK AuxANGED FOR DILAYED CHARCTD
6,1 Routing of Test Call

In line finder offices a line finder test scot is patehed to
an ordinary test line zppoaring on the lince finder boi, and
test calls are we e Trom vhe Lest sob, throush the line
finder and the wsuoclabed weo o, o iotor Liuak circuit,
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through the selectors, end the locel connector, to the cone
nector multiple test line, 4 similar procedure is followed
for line switch offices,

6.2 Non-Charge Test

The circuit applies the cycle of tests described under
section 5 above., The non-charge feature:of the message rate
trunk is tested during the first short closure following the
tripping interval. ‘Vhen any of the message rate trunks to
be tested with this test line are arranged to delay their
charging for a period of less than 2.0 seconds, the test
line is correspondingly arranged. to shorten the non-charge
interval from 1,5 seconds to 1.0 second and the tripping
interval must be shortened likewise to prevent false charg-
ing. This 1s done by means of "X" wiring which causes the
switch to pass by position 3 of the trivping interval and
pcsition 7 of the non-charge interval instead of timing
through in the regular way. The longer or l.5 second inter
val is provided by means of "Y" wiring in ceases where the
message reglster trunks to be tested are arranged for either
immediate charging or for delayed charging with a positive
delay interval of 2,0 seconds.

The test man observes the message reglister associated with
the line finder test line to see that the message register
does not operate during the 1.0 or the 1.5 second closed
intervals,

65 Charge Test (5.5 second interval)

The charging feature of the message rate trunk is tested
winen the test line enters the 5.5 second closed interval,
The test man observes the message register associated with
the line rinder test line to see tnat the register operates
as expected during this test,

6s4 Disconnection

Disconnection may teke place during any of the 2,0 second
open intervals,

7+ LOCAL TRUNKS = COIIT BOY TRUNKS
7.1 Routing of Test Call

In order to tast the coin collect feature of the coin box
trunlk, a No. 50 coin collector and a trunk test set may be
pateiied directly to the coin box trunk under test. The
separate o, 50 coin collectors will not be requircd in
cases where the test set is arranged to simulate the c¢~'n
collector by means of relay action. A call is dialed
through the coin box trunk, and through the selectors ond
the local connector to the connector multiple test line.
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7.2 Coln Collection

Either the first or the second closed interval of 1,0 to
1.5 second should be sufficient to set the coin box trunk
for charging, so that when the coin box receiver 1s 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 initiasl 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 is not arranged
for testing the c¢oin return featurse of the coin box trunk,
This feature must be tested by the method heretofore fole
lowed, of dialing a portion of the called number and then
hanging up. On such an incompleted call, the coin should
be returneds

7.3 Disconnection

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

BELL TELEPHONE IABORATORIES, INC.

DEPL. 332

pediry
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STEP-BY-STEP SYSTEMS

NO. 1, 350A OR 3554

TEST LINZ CIRCUIT

FOR TESTING TRUNES

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

CHANGES
D. DESCRIPTION OF CIRCUIT CHANGES
D.1l Condenser (A} of "T" wiring is changed for proper circuit

operation, to connect to 3T of relay (H1l) instead of 27T
of relay (F).

All other headings, No change,

BELL TELEPHONE LABORATORIES, INC,
DEPT. 3350

RLQ)
RSW)EJ
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CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

CD-31642-01
Issue 2-B
Appendix 2-D
Dwg. Issue 7-D

STEP-BY~STEP SYSTEMS

NO. 1, 350A OR 355A

TEST LINE CIRCUIT

FOR TESTING TRUNKS

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

CHANGES D. DESCRIPTION OF CIRCUIT CHANGES

B, CHANGES IN APPARATUS D.l Cégcgit notes 110 and 11l are

added.

B.1 Superseded Superseded By D.2 Options used table is added.
(F) E966 relay (P) E1883 relay D.3 Reference to options U, Q and S
Ll;,Jgg relay L1l) J20 relay and the newly added relays is made
SL) E4L61 relay SL) E1552 relay in note 109.

(A) 97A rept. A) 307R retard D.4 Cross connection figure 1K is
“coil coil rated Mfr, Disc. and figure 51
U option Q option is added.

{B) 19NT (B) 19UU

resist. resist,

W option S option

All other headings, no change.

BELL TELEPHONE LABORATORIES, INC,

DEPT. 3310-MKS-IIC-SI

Printed in U, S. A.

Page 1
1 Page
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