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STEP BY STEP SYSTEM
NO. 1, 250A, OR 35°A
TEST LINE CIRCUIT
FOR TESTING TRUNKS
INCOMING FROM LOCAL OFFICE
COIN BOX TRUNKS, OR TRUNK CIRCUTTS
WITH DELAYED CIIARGE INTERVAI, FOR
OPERATING SUGSCRIBER REGISTER
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selecters are being tested, the testman
w1ll originate calls from the toll board to
this circuit.

test line, when started, automat-
1ly applies to the tip and ring a
serles of time closures and tone signals,
with sufricient variety in these applica-
tions to test tuv supervisory, transmilssion,
signalirg, charging, and other features of
The different Lrunks Progress 1in the test
indicated by whe tones and by lamp slg-
11s shown at the originating end.

.02 The
ica

0w

SECTION II - DETAILED DESCRIPTION

1. INTEROFFICE TRUNKS

ROUTING OF TEST CALL

1.0l An example or this type of trunk 1s
wcne originating in a manual offilce and
terminating on an lnccming selector in a
step-by-step or'flze. Another example 1s the
peater tirunyg originating in one step-by-
p ¢ifice and terminating on arn incoming
ter In ancther step-by-step office. In
former case, selectlon of the trunk to
sted 1s made at a manual switchboard
torowgh call 1s dilaled to the test
wr.lch appears on the local connector
iple in the step-by-step offi In the
h@ feptar@r trunk, hcwever, a test
ted dlrectly to the outgolng
an¥, or to an outpoing repeater
wvided, and a through call 1s
e connector multiple test line
inating office.
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_.oe Lite selzure of the test line, a
s made of the aleeve closure
when .y 0L 1s operated to ground supplied
aver th: sleeve from the connecter, This
relay locks 35 the sleeve, pgrounds the com-
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A, V Wiring

1.03 Wren ringing starts, relays L, L1, and
H cperate., Relay H starts the selector
by supplying interrupted ground to> the wind-
ing of relay IN, The fime taken bv the
switch in advancing to position 5 provides
an Interval 1n whlch the testman may recog-
nize induction tone applled by the connector.
This interval varles from 1.0 to 1.9 sec-
cnds, depending upon the position of the 1n-
terrupter at the moment of seizure, It
should be noted that the interruprions con-
trollling relay IN have nomlnal intervals of
0.3 second closure and 0.2 second open.

B. T Wiring

1.04  When ringlng starts, the thermistor 2
1s high in resistarce whic: s
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operation of relzv L elther on the ringing
or silent interval. Continued acticn of
ringling current on the thermistor causes 1%
to lower Its resistance to the polnt where
relay L operates. Relay H 1s thus caused 45
operate and g art the selector by supplyling
Interrupted ground to the winding of re¢lay
IN, The time taken by the switch in advanc-
ing to position 3 provides an interval in
which the testman may recognize induction
tone applied by tne connector. This inter-
val varies frem 1.5 to 2,0 seconds, depend-
ing upon the position of the interrupter at
the moment of selzure. It should be i ted
that the Iinterruptions controlling relay IN
have nominal intervals of 0,3 second closure
and 0.2 second ope:.,

TRIPPING

1.0, When the gelector reachrs posi+icn 3,
relay Hl operates through a fron: corn-

tact of relay 1 and locks to common ~rouund,

Relay HI permdAr~t1v ~loges the infterv p*gr

lead to fthe wi: of relay IN and >lusces

a loop &‘1150 ne through the ot

w!nu‘n; of the former, U optlion, 1 the

nducto T, o ()E" o,

1.0 Re la\ o awso cuts off the rir

Lbridge &nd prepares the tone ¢ PRI
suv as Lo return o tone signal toward the
calling end late:r on in the test. The

1

bridye serves Lo trip ringing in the cor-
nector, Where W wiriry and apparatus und
Flpg. 2 or Fig. 3 are installed, tx' E tron
tube A wlll freaic down only on tn
voltage and serve to trip ringine
afterward Loloclerving with the L
loop, U optinn, 1223—0rm lesp
W R ..
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LOOP CLOSURE

Loosg  As e sw
lay F ra 'iooand recloses
locp. Assumiig W' r*m “o be furri
the swltel row steps on timed interripiions
Throngh pos s, %, and 9. This tanes
1.5 seconds ~ogltion 10, rela‘
chmes up arvi the loop.,

3 < » provided as
tained In 1,09
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SUPERVISORY RELAY FLASHING AND TRANS-
MISSION TESTS (1.5 SECONDS OVERALL)

1.09 The test line next p"oceeds to apply
= serles of flashes to test the super-
eatures of varilous sectAUns of the
Three openirngs and three closures
uaded In the series

- ¢ of flashes. The
en interval extends for 0.5 second
cther two Intervals For 0.3 second

le vhe three closures are for 0.2

1.10  Aas JJS* stated above, relay ¥ operates
i positlon 10 and opens the loop.

Thiis oper ¢ng continues for 0.5 second Inter-
val wnile the swltch remalns in posltion 10,
at'te nlch the swltch passes to position 11
and roi s 15 allowed to release and re-
o8« tne loep. This closure continues ior
J.2 se> u:til relay IN again comes up
and revy: relay F. This opens the
icop e 0.5 second after which the switch
passes o positlon 12 The same cycle is
repeated 1n positlen 12, the loop being
¢losed for O second and open for 0.3 sec-
ond In positlion 13 the release of relay F
again ~2loses the loop for 0.2 oeuond and at
the 1 or th m when relay IN reoper-
zte : clogsed for Oﬂerativy Ve =

3 to commorn 5r01uﬁ

[
u°;vw and growdes *the
i Irom positiong 7
However, since

sed beyond posl-
ig self-interm
ve untill the rnext

b/\u

Relay © is kept operated and the !
is held open throughou: the last .
second Interval whlle the swlich is standing
n s

]

w3, and alsc through the time

ftepping through positions 14
This interval, which amow.

2, affords an opporturniliy f;L
ire case the call 1s abandonay

LG

(5.5 SECONDS)

i1t next applies a 5.5 second
nicn 1s iIntended primarily
ratve and coin box

in 2. and 3.
with the re-

‘ g 4 the swiliteh enters posi-
The path which releases relay i
eases the TD relay. When the TD re-
seg, tone lg passed through the irn-
ecelved by the test man. The

closure to the time that

i beglns

T 2 ~ Vg o1
s ! tme of the slow-
whl. 150 to 280 maer

1
anti! the switeh has timed
o id has advanced on pass-
lere velay I agaln oper-
Thoan thils 1 turr opens

bold Ing retay F trhrough

plter

the loop and the Tone Supply Circult. On
the second half revolution of *the switch,
positions 3 and 7 became pass-by points with
Y wiring; the purpose belng to make the clir-
cult operation 1In such case conform to what
1t would be with X wiring.

15 A 2.2 second open Interval begins with

the cperation of relay F in position

11, continuing through the remainder of the
pass-by positions 7 to 12 inclusive and
through the timed positlions 15 to 16 1nclnu-
slve. Upor reaching 17 the circult agaln
applles a * second closure, and from that
pol Pepea's the 2.0 second opens and .Y
second clos ives as long as the conne:t
1s teld.

DISCONNECT!

om the

11ls back

I’imgj cire
by ar No. l. switoh

crmal on oselfl-Intervuptions.,
¢ to the »fI-rormal ground
be noted tha* relay SL can
the
the

- MESSAGE REGISTER TRUNK
DELAYLD CHARGING

1l applles the ¢y 2le of tegts
under 1. above. The non-

e the messase rzie ftrunk 1o
tested dur! I’irst short c¢losure fol-

i e g Interval. When any ol
unks to ve tested with
arranged t: delay thelr

eriod o less Ui 2.0 gsen-
: lg corves dingly ar-
rangej [ sthrtn the ncnchar terva.

) : o L.O secor.s the trip-

Shorteh ikewlse to
This ig done by
means .n rfauses the switch
to pass i1 the *ripping in-
terval 1 tne noncharge in-
rterval ncte-cd of timling throusgh in the
regular longer or 1.» second 1in-
terval means < Y wiring In
cases e reglster trunks to
Page 3
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be tested are arranged for elther immediate
charging or for delayed charging with a
poslitive delay interval of 2.0 seconds.

2.03 The testman cbserves the message reg-

ister assoclated with the 1line finder
test line to see that the message register
does not operate during the 1.0 or the 1.5
second closed intervals.

CHARGE TEST (5.5-SECOND INTERVAL)

2.04 The charging feature of the message

rate trunk 1s tested when the test
line enters the 5.5 second closed interval.
The test man observes the message reglster
assoclated with the line finder test line to
see that the register operates as expected
during thls test.

DISCONNECTION

2.05 Digconnection may take place during
any of the 2.0 second open intervals.

3. LOCAL TRUNKS - COIN BOX TRUNKS

ROUTING OF TEST CALL

2.01 In order to test the coln collect fea-
ture of the coln box trunk, a No. 50
coin collector and a trunk test set may be
patched directly to the coln box trunk under
test. The separate No. 50 coln collectors
wlil not be required 1n cases where the test
set 1s arranged to simulate the coin col-
lector by means of relay action. A call is
dialed through the coln box trunk, and
through the selectors and the local con-
nector to the connector multiple test line.

COIN COLLECTION

3.02 Either the first or the second closed

interval of 1,0 to 1.5 second should
be sufflcient to gset the coln box trunk for
charging, sc that when the coin box receiver
Zs hunis up, the coin should be collected.

3.03 TIf the coln box trunk 1s arranged for

delayed charging, the noncharge test
wlll be made during the initial short clos-
ures (1.0 to 1.5 second) and the charging
feature willl be tested by means of the flrst
5.5 second closure.,

3.04 It should be explalned that the test
line 1s not arranged for testing the

coln return feature of the coln box trunk.

This feature must be tested by the method

neretofore focllowed, of dialing a portion

of the called number and then hanging up.

On such an inccmpleted call, the coln should

be returned.

Page 4

DISCONNECTION

3.05 Disconnection becomes possible during
any of the 2.0 second intervals after

the required tests have been made,

SECTION III - REFERENCE DATA

1. WORKING LIMITS

None.

2. FUNCTIONAL DESIGNATIONS

None.

3. FUNCTIONS

Interoffice Trunks

3.01 Prepares to start when sleeve 1s
selzed by connector.

3.02 Awailts ringing, in order to avold false
starting.

3.03 Delays starting for additional short

interval after ringing begins to
allow test man to recognilze ringing induc-
tion tone.

3.04 Trips ringing. Loop closed fcr 1.0
to 1.5 seconds.

3.05 Opens loop for short interval (0.5
second) .

3.06 Recloses loop across line for an in-
terval of 1.0 to 1.5 seconds. Thils

Interval 1s used Iin connecticn wlth vLests

on message rate and coin box trunks (see

3.12 through 3.15).

3.07 Appliles short series of flashes to
test supervisory features of ‘runk.

3.08 Opens loop for 1.8 second intervel
after flashlng period to permit dis-
connection if the call 1s abandoned.

3.09 Closes loop for 5.5 second Interval,

This Interval 1s used particularly
for tests on message rate and coln box
trunks (see 3.12 through 3.10.).

3.10 Repeats the cycle of 2.0 second cpen-
Ing and 5.% second closure untll dls-
conniection occurs,

2.11 Provides that test line applles tone
slgnal of steady low tone during eacn
closure of the locp.
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Local Trunks - Message Reglster Trunk -
~rranged for Delayed Charging

3.12 Provides for operation of thils circuilt
, as descrlbed for interoffice trunks
{see =.01 through 3.11).
5.1 Provides for testing the message reg-
“ster trunk for non-charging during
the 1.5 secona closed interval (L.e., the
closed interval immedlately following the
1.5 secoid ringing trip interval, see 3.05).
if all the message reglster trunks to be
tested with the test line are arranged to
delay rzing for 2.0 second minimum, both
the 7 ing trip and the non-charge inter-
vals setl at 1.5 seconds (Y wiring).
When ar.» of the message regilster trunks are
arranged to delay charglng for a perilod of
less *ran 2.0 seconds, both of these inter-
vals ave shortened to 1,0 second (X wiring).

(=S

vicdes [or

trunk for charging during the £.%
seco ntervals.
Local Trunks -~ Coin Box Trunk
R Provicdes for setting the immediate
charge type of coin box trunk for
during elther the filrst or the sec-

1.5 second closed interval. If
is terminated during the filrst
(1.8 second) followlng the

the coin box trunk will

. to collect the coln. The de-
narge coiln box trunk should not be
charging untll the filrst 5.5 second

Transmigsior. Selectors Supervisory Relays

Provices for operation of this circult
as deS“r*bed for interoffice trunks to
tect cupervisory relays.

~. CONNECTING CIRCUITS

bl

4,01 When thnis circuilt is listed on a key-
sheet the connecting Information
“rereon 1s to be followed.

“ELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2303-NPS-RJJ

testing the message regils-

(a) Any standard local connector circult -
SD-31738-01.

(b) 20 and 120 IPM Interrupter and Inter-
rupter Alarm Circult - SD-31606-01.

(¢) Tore Supply Circult - SD-31521-01.

(d) Power Ring Circuit - SD-80885-01,
SD-50780-01.

SECTION IV - REASONS FOR REISSUE

A. Changed and Added Functions

A.1 Fig. 4 1s added o delay connection of
low tone for a minimum of 150 msec
after the off-hock indication in order to
prevent possible Interference ¢f the test
line comblined tone and flash sigrnal with the
operation ¢! some types of 3F -uilts.

B. Changes in Apparatis

B.

ft
=
v}
g
gl

F Relay E1883, F Re
£ Opt ion J O

D. Description of Changes

D.1 Rate this ~ircult A&M COrily for No. =9 A
offtces.
D.2 Fis. &4 1s added to dela;, connectlon of

low tore for a minlmum of 150 msec
after the off-hook indication in order to
prevent pogsible interference of the test
line combined tone and flash slignal with
the operaticn I some types of SF units.
D.3 PFip. & and options K and J are added
to Circult Notes 109 and Optlons Used
table. Op+tlon K 1s designated and rated

Mfr Dice. Option J 1s added and rated
AT%TCo Std.

D.4 Cirecuit
the

Note 111 1s added to reflect
use of optlons K and J.
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