BELL SYSTEM PRACTICES
Central Office Maintenance
Test and Inspections

SECTION A225.,003
. Issue 3, B8-28-3¢
AT&TCo Standard

SEMI-AUTOMATIC TEST

HIGH IMPEDANCE AND CONDRNSER TYPE CORD CIRCUTITS

USING TEST CIRCUIT SD-62140-02 OR SD-64468-01
NO, 1 TOLL SWITCHBOARD

1. GENERAL

1,01 This section describes tests of high

impedance and condenser type cord cir-
cuits using the semi-automatic test circuit
of the low shunt type. It describes tests
of type "A" cords, cords modified for d-e
supervision on either end and unmodified
cords in the same office. The tests are as
.follows: :

(A) Test of A-C and D-C Supervisory Re-
lays ,

{(B) Ringing Key Test

(C) Pad Control Feature Test

(D) A-C Continuity Test )

(E) Talking and lonitoring Key Strap
Test

(F) Test of Lockout Features

1.02  This section is reissued to add test
(F) and to revise procedures as re-
quired for type A cords.

1.03 The tests apply to throush, through

end terminating and terminating cord
circuits equipped with B43, B203 or No. 190F
d-c¢ supervisory relays and No. 190E-or 196A
a-¢ supervisory relays.

1.04 Tests (A) and (B) or {A) and (C) or
(a) and (D) may be comoined and con-
ducted consecutively. .

1.08 Test (E) does not apply to type "A"
cord circuits end test (F) applies only
to type "A"™ cord circuits

1.06 In the case of a-c supervisory relays
the tesat electrical values to be used
are shown in tabular form on the test circuit
drawing or in the sections of A460 subdivi-
sion applying to the particular type of re-
lay and cord circuit involved. It will be
noted fram the tablesa that the meter read-
ings are considerably in excess of the cir-
cuit requirement values since a shunt resis-
tance is employed in the adjusting circuit.
The a-c milliamieter readings specified in
-the tables should be used instead of current
flow values through the relays.

2. APPARATUS

Tests (A), (B), (D), (E) end (F)
2,01 Test circuit per SD-62140-02 or

SD-64468-01,

Test (C)
2,02 Test circuit per SD-62140-02.

2,03 Portable Pad Control Feature Test Set
per D-97037 (SD-62140-02),

Tests (D) and (E)

«04 Portable Control Set (potentiometer
and receiver) per SD-64468-01 or
SD-62140-02 (J64703A).

2,05 One P3E cord equipped with No, 110
blugs (3P6B).

"

T%tﬁﬂ \meﬁﬁﬁw'ji§?7f7ﬁz

2,06 Telephone set. /'? 2 2 5&‘: ’}?"2 -

3. PREPARATION

3,01 The frequency of the ringing supply of

the office should be checked often
enough to insure that it remains within its
specified limits.

A-C dnd D-C Supervisory Relays

3,02 With all keys normal, operate the TST-
ADJ key (DC meter key) to the TEST
position, 3 o

3.03 Depress TST-RLS key, turn the dial
switch TST-RLS and move the 1 slider
of the TEST resistance until the meter reg-
isters the specified test "releasse"™ current
value for the d-¢ supervisory relay to be
tested., Release the TST-RIS key.
L4
3,04 Depress the TST~-SOAK key, and move the
2 slider of the TEST resistance un-
til the meter registers the specified test
"soak" current value for the d-c supervisory
relay to be tested. Release . the TST-30AK
key.

3.05 Depress the TST-0FR key. Turn the

diel switch TEST-OPR and move the 3
slider of the TEST resistance until the me-
ter registers the specified test "operate™
current value for the d-c¢ supsrvisory relay
to be tested., Release the TST-O0Pk key.

3.06 Operate the TST~-INT key. The motor

interrupter starts and the lamp asso-
ciated with the TST-INT key flashes at a
rate of 120 flashes per minute,

3.07 At this time check the test circuit by

operating the TST-CKT key. Proper test
¢irocuit operation will be indicated by the
d-c¢ milliammeter deflections, The "release"
current value will be indicated upon de-
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3.07 (Continued)

pressing the TST~CKT key followed by two de~
flections indicating the "soak" current at
60/ pulses per minute with "release"™ current
deflections between each "soak" current value.
Following the "release™ and "soak" ourrent
values the "operate" current value will be
indicated on the milliammeter at the rate of
120 pulses per minute with open circuit be-
-tween each "operate" current value. After
observing. several deflections indicating the
"operate™ current,
and restore the TST-ADJ key (DC meter key).

3.08 When the cords are not arranged for d-c

supervision on either cord, depress the
TST-0PR-AC key eand move the OPERATE slider of
the TEST potentiometer until the a-c¢ milli-
‘ammeter registers the proper setting for sup-
Plying test "operate™ current for the a-c
supervisory relay to be tested. Release the
TST-0PR-AC key. :
3.09 hen the cords are arranged for d-¢ su-~
pervision on either cord, depress the
TST-0PR1-AC key and move the OPR1 slider of
the TEST potentiomster until the a~c milliam-
neter registers the proper setting for sup-
plying test "operate™ current for the a-c su-
pervisory relay to be tested. Release the
TEST-OPR1-AC key.

Note:  When the tgst circuit is not
arranged to apply the pad control
Teature test to the TOLL 1 jack and
when all the cords to be tested are
arranged for d-¢ supervision on either
end, adjust the TEST potentiometer
as covered in 3.08 for cords not ar-
ranged for d-c¢ supervision on either
end. This is to insure that. the a~-c
relays in the cord
as required to 1indicate the proper
functioning of the pad control feature.

Combination Tests - Supervisor% Rela%s, Rin%ng
eys, ontrol Feature A-C Contilnuity
3.10 The a~c and d-¢ supervisory relay test
and the ringing key test, or the a-c

and d-c supervisory relay test and the pad
control test or the a~c and d-c supervisory
relay test and a-~c continuity test may be

conducted consecutively bLY making the pre-
parations given below:

3.11 Perform the operations described in
3.02 to 3.09 for current flow tests on
the a-¢ and d-¢ supervisory relays. -

3,12 If the ringing key test follows the
supervisory relay test, the operations

described in 3.02 to 5.09 should be made and

‘the TST-NT and PC keys should be nomal

3.13 When_the pad control-féature test rol-

lows thé ~a=o-and-d-c._supervisory re-
lay test, - the TST-PC key must-be.operated
in addit.io.n ‘fo performing the operations
descrived in $.02 to 3.09.

3414 If the a-o continuity test follows the

supervisory relay test,
operations described in 3.02 to 3.09 after
having operated the test circuit TST-NT key.
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release the TST-CKT key

circuit operate-

perform the -

-

4. LETHOD B

(A) Test of A-C end D-C Supervisory Relays

4.0l After performing the operation covered
in 3.02 to 3.09 insert.the plug of one
cord of the cord circuit being tested into
the TRK Jack of the test circuit as follows:
When a cord cirocuit arranged for d-c¢ super-
vision on one end is being tested use the
rear cord at en outward position or the front
cord at an inward position. ~When7a cord
circuit arranged for d-c supervision on either
end is used, use the front cord at an outward
position and the rear cord at an inward po-
sition. Note that the cord supervisory lamp
flashes twice.at' a rate of 60 i.p.m. thus
indicating the operation of the supervisory
relay on the test "soak™ current value. Fol-
lowing the two flashes, test "operate” cur- -
rent is automatically applied through an
interrupter and the cord supervisory lamp
should flash at a rate of 120 i.p.m. indi-
cating the operation and release of the d-c
supervisory relay. At least three flashes
of the lamp at the rate of 120 i.p.m. should

be observed.

4,02 iWwhen the cord circuit is arranged for
d-c supervision on either end, remove

the plug fram the TRK jack and insert the other

plug of the same. cord circuit into the TRK

Jack. The supervisory lamp assocliated with

this cord should flash as covered in 4.0l.

4,03 After observing at least three flashes

of the cord supervisory lamp as covered
in 4.0) or in 4,01 and 4.02 as required, in-
gert the free plug of the cord circuit under
test into the TOLL jack for cords arranged
for d-c¢ supervision on one end or into the
TOLL 1 jack for cords arranged for d-c super-
vision on either end. Alternating current
is applied to the a-c supervisory relay for
one second and the lighting of the cord su-
pervisory laup associated with the plug in
the TOLL or TOLL 1 jack 1s an indication of
the operation of the a-¢ supervisory relay.

4,04 The supervisory lamp assoclated with the

plug in the TOLL or TOLL 1l Jack should
remain lighted. liomentarily operate the as-
sociated talking key to extinguish the super-
zisgry lemp before proceeding with the next
e8%. )

4,05 If the pad control feature, ringing key
or a-c continuity test are to follow this

'test do not remove the cord circuit cords

from'the test circuit. If these tests are not to
be made remove the cords from the test circuit.

B) Ringing Key Test

4.06 If this test is conducted individual-
1y, all test circuit keys should be
normal.,. Insert the plug of the rear cord,
at an outward position or the fromt cord,
at an inward position, into the TRK jack.
Insert the plug of the other cord into the
TOLL Jack, when .the cord circuit is arranged
for d-c supervision on one end and into the
TOLL 1 jack when the cord cirocuit is arranged
for d-o supervision on either end. . »



Note: If thistest follows the super-
visory test the plugs of the cord
circuit will not have been removed
from the test circuit Jjacks and the
TST-NT and PC keys of the test circuit
should be normal as covered in 3.12.

4,07 Operate the ringing key associated
with the cord in the TRK jack. Note
that the supervisory lamp associated with
the cord in the TOLL or TOLL 1 jack lights
indicating the application of ringing cur-
rent through the ringing key under test.

4,08 Liomentarily operate the associated

cord circuit talking key to extinguish
the supervisory lamp associated with the
cord in the TOLL or TOLL 1 Jack.

4.09 Operate the ringing key associated

with the cord in the TOLL or TOLL 1
jack. The supervisory lamp assoclated with
this cord should relight indicating the ap-
plication of ringing current through the
ringing key under test.

4,10 liomentarily operate the assocliated
cord circuit talking key to extinguish
~ the supervisory lamp.

4,11 Remove the cords from the test circuit
and restoré all keys to normal.

{C) Pad Control Feature Test

yihen made after the a-C and D-C Supervisory
Relay Test

4.12 HNote that the TST-PC key is operated
as mentioned in 3.13.

Note: when one plug of the cord cir-
cuit is in the TOLL 1 jack and the
test circuit is not arranged to apply
the pad control feature test to the
TOLL 1 Jjack, remove the plug and in-
sert it in the TOLL jack.

4,13 Insert the red plug of the WS5A cord
of the ped control feature test set
. into the BG jack of the testing circuit.

4,14 1Insert the black plug of the WSA cord
of the pad control <feature test set
into the REC Jjack of the testing circuit.

4,15 liomentarily operate the talking key to

extinguish the cord supervisory lamp
and rotate the spring driven cam key in the
portable pad control feature test set. The
lemp associaved with the plug in the TRK Jack
(trunk cord) should light approximately 1/2
second after the spring‘driven cam key starts
to restore to normal and remains lighted for
about four seconds. This laip should then
be extinguished and after dpproximately onse
second, the lamp assocliated with tae plug
in the TOLL or TOLL 1 jack (toll cord should
light steadily.

4.16 lMomentarlily operate the talking key of
- the cord circuit under test. The lamp
associated with the plug in the TOLL or TOLL
1 jack (toll cord) should be extinguished.

TIME OF SPRING DRIVEN CAM KEY,
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OPERATION t 1
RA @ I
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(R)(RA)

X-REMOVAL OF CORDS FROM TEST CIRCULT.
~-RELEASED BY OPERATION OF TALK KEY.
Y- OPERATED BY OPERATION OF TALK KEY.
A-CORD CIRCUIT SD-62534-@, FIG. €.

“VEWIRING OR SD-62535-01, FIG.E"V"WIRING.
B- CORD CIRCUITS OTHER THAN"A"

Fig. 1

Note: ‘A retest can be made after this
operation if desired. .

4.174 Disconnect +the cords from the test:
circuit.

4.18 Hestore all keys to normal,

4.19 The normal operation of the trunk and

toll cord supervisory lamps and relays,
together with the sequence of opérations of
the relays in the test circuit are shown in
Figure 1.

4,20 The normal operation of the trunk and

toll cord supervisory lamps as well as
the troubles  in the cord circuit which are
indicated by other lamp operations are shown
by Figure 2.
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KEY LEVER STOP POSITIONS
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4~ PERIODS WHEN TRUNK AND TOLL
CORD LLAMPS LIGHT . ——————»

HORIZONTAL LINES' INDICATE LENGTH.
OF TIME LAMPS ARE LIGHTED )

A-CORD CIRCUIT SD 62534 ol,

“"V*WIRING OR SD-6.

B-CORD CIRCUIT SD-6253
5D-6253%-01,FIG.E "W™ WIRING ORFIG.F

C- DURING THIS PERIOD THE TRK. LAMP
MAY GET DIM OR FLICKER.

Fig. 2

when Test is Conducted Individually
4.21 After performing the operations cov-

- ered in 3.08 insert the plug of the
rear cord at an outward position or the
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35-01, FIG E'V“WIRING

front cord at an inward position into the
TRK Jack. Insert the plug of the other cord
into the TOLL jack.

4.22 Operate the TST-PCO key 1in the test
circult and note that all other test -
keys are normal.

4.23 Perform the operations covered by 4.13
to 4.18.

4.24 The normal operations of the trunk and

toll cord supervisory lamps, as well
as the troubles ig tke cord circuit which
are indicated by other lamp operations are
shown in Figures 1 and 2.

(D) A-C Continuity Test

4,25 If this test is comducted individual-

ly, all test circuit keys should be
noriaal except the TST-NTO key which should
be operated at the control panel.

4,26 Insert the plug of the rear cord, at

an outward position, or the front cord,
at an inward position, 1nto the TRK Jack.
Insert the plug of the other cord into the
TOLL or TOLL 1 jack.

Note: If thistest follows the super-
visory relay test, perform the oper-
ations described in &.14. The plugs
of the cord circuit will mnot have
been disconnected from the TRK and
TOLL or TOLL 1 jacks, of the test
circuit.

4.27 At the switchboard, connect the CKT
Jaek of the portable control set (po-

: tent‘iometer and receiver) to the RIC jack of

the test circuit, using a P3E cord.

Note: A check should occasionally be
made to see that the interrupter is
functioning properly. This may be
done by listening in the receiver
and turning the knob of the poten-
tiometer until a maximum +tone is
heard, If appreciavle tone 1s heard
proceed with the test,

4.28 Turn the knob of the potentiometer un-

til the minimum tone is heard. This
condition should exist when +the pointer is
approximately at "O"., If a minimum tone is
heard at some other point, an unbalanced
condition is indicated. The severity of the
unbalance will be indicated by the departure
of the pointer from "O%, ixperience will
deteramine the degree of unbalance which
should be investigated., However, if an ap-
preclable tone is heard at all positions of
the pointer, it is an indication of trouble.

Note: ‘hen T and R keys are prowvided
in the control test set and an un-
balanced condition exists, wnich is
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4,28 ‘Continued)

caused by an open circuit, the oper-
ation of the - T and R Kkeys succes-
sively will deteriaine which conduc-
tor is in trouble. The open cirocuit
is in the conductor associated with
the key which, when depressed, pro-
duces no change in tone.

4.29 Listen in the receiver during the fol-

lowing test for any clicks or changes
in the volume of tone which would indicate
a cut-out or other trouble condition,

4,30 idanipulate the cords and plugs in the

following manner, Hold the plug in
the jack with one hand and shake the cord
with the other hand. Turn the plug around
in the jack so as to cause the jack springs
to make contact at all possible points of
the tip and ring of the plug.

Note: Scratchy noises whils the plug
is being rotated should be disre-
garded.

4,531 Operate the talking and monitoring

keys successively. A s8light -eclick
may be heard when the key is operated to the
talking position. On cords arranged for
use with a position cirouit (type "&" cord),
it is possiole to obtain a loud tone while
operating or restoring the talking key. How=-
ever, no loud tone should be heard after the
key has been operated or restored.

4.32 Apply slight pressure sidewise in each

direction on all key levers. This
checks the follow of the inner tip and ring
springs to insure against momentary or pro-

longed breaks in the cord circuit through-

the keys, due to defective adjustments or
excessive wear. With all keys of the cord
pair on test in normal position, tap lightly
on the associated key top %o detect loose
connections and defective key contacts in
tne talking circuit,

Note: With the later type of vertical
keys (A type) side pressure on the
key levers has no effect on the key
contacts and with such keys the con-
tact follow should be checked by
slight movement of the ringing and
splitting keys in the direction of
normal operation.

4.33 Operate the talking key to the talking

position and perform the operation
described in 4.32 on the splitting and ring-
ing keys.

4.34 Remove all cords from the test cirecuit
and restore all keys to normal.

{£) Talking and iionitoring Key Strap Test

4.3 This test applies only to cord cir-
cuits not arranged for use with a po-
sition circuit.

SECTION A225,003

4,36 Operate the TST-NTO key at the control
panel and note that all other test
keys are normal.,

4.37 At the switchboard, oonnect the CKT

Jjack of the portable control set (po-
tentiometer and receiver) to the REC jack of
the test circuit, using a P3E cord.

4,38 Insert the plug of the rear cord of

cord eircuit No. 1 when an outward po-
sition is being tested or the front cord of
cord circuit No., 1, when an inward position
is being tested, 1into the TRK jack of the
test circuit,

4.39 Insert the plug of the rear cord of

the last cord circuit, when an outward
position is being tested or the front cord
of the last cord circuit, when an inward
position is bveing tested, into the TOLL jack
of the test circuit.

4,40 Operate the talking keys of both cord
circuits under test.

4.41 Turn the knob of the potentiometer un-

til a minimim tone is heard. This con-
dition should exist when the polinter is ap-
proximately at "O". If a minirmm tone is
heard at some other position, an unbalanced
condition is indicated. Experience will de-
teruine the degree of unbalance which should
be investigated.

Note: When T and R keys are provided
in the control test set and an un-~
balanced condition exists, which is
caused by an open circuit, the oper-
ation of the T and R keys succes-
sively will determine which conduc-
tor is in trouble. The open circuit
is in the conductor associated with
the key which, when depressed, pro-
duces no change in tone.

4,42 Listen in the receiver during the fol-

’ lowing test for any clicks or changes
in the volume of tone which would indicate
the cut-out or other trouble condition.

4,43 Apply slight pressure to both talking
key levers fram each side., Tap light-

ly on the associated key top to detect loose

connections and defective key contacts.

4.44 Restore the talking key of cord No. 1
to normal. Apply slight pressure from
each side of the key lever.

4,45 Operate both talking keys to the mon-
itoring position and repeat the test.

4.46 Remove the plug of cord No.1l from the

TRK Jjack and repeat the test using a
dirferent cord on the position in place of
cord No. 1 each time wuntil all talking and
monitoring key straps on the position have
been tested.
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4.47 Remove both cords from the TRK and
TOLL Jacks.

4.48 Redtore all keys to normal and remove
the portable test set.,

(F) Test of Lockout Feature

4.49 This test applies only to type "A"™ cord
circuits.,

.4.50 Insert the plug of an operators tele-
phone set into the telephone 3et Jacks
at the position under test.

4,51 Insert the front plug of an inward
position or the rear plug of an out-

“ward position into the TRK jack of the test

circuit and operate the TST-NTO key.

4.52 Operate the talking key assoclated
with the cord circuit under test. Tone
should be heard in +the telephone set re-
celver, Hestore the talking key to normal.
Tone should not be heard in the receiver.

4,53 QOperate the talking key associated
with another idle cord circuit in the

Dell Telephone Laboratories, Inc,
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same position. Tone should not be heard in
the receiver. Again operate the talking key
associated with the cord 1in the TRK Jack.
No tone should be heard in theé operators re-
celver indicating that the lockout feature
is functioning satisfactorily.

‘4,54 Operate the monitoring key associated
with the cord in the TRK jack. Tone
should be heard in the operators receiver.

4.55 Agsin operate the talking ley asscciated

with the cord in the TRK jack. No tone

should be heard in the operators receiver.

4,56 Restore the talking key of the idle

cord circuit to normal. Tone should -

be heard in the operators recelver.

4.57 Reoperate the talking key of the idle
cord circuit. Tone should still be

heard in the operators receiver. Restore all

keys and- test connections to normal. '

$. REPORTS

k5;01 The required record of these tests
should be entered on the proper formu.



