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BELL SYSTEM PRACTICES
Transmission Testing
Testing Methods

SECTION K21.05
Issue 1, April, 1931
Standard

SUBSCRIBER COMMON BATTERY CORD CIRCUITS

AND ASSOCIATED OPERATOR’S
TELEPHONE CIRCUITS

1. GENERAL

- 1.01 This section covers the detailed methods
to be followed .in making transmission
tests. on the various types of subscriber
.common battery cord circuits and associ-
ated operator’s telephone circuits and re-
places the information given in 3A (a),
“(b), (c), and (d) of Section K21.01.

1.02 1ﬁform.a_tion covered in this section of
' ~ practices is outlined as follows:

Subject Page

1. General ..................... 1
-2. Key Listening—No Special

. Features .................... 1

(A) Cord Circuits ...... OO |

(B) Operator’s Telephone Circuits 2
3. Key Listening—Including Spe-

cial Features ................. 2

(C) Cord Circuits .......oou.... 2
(D) Operator’s Telephone - .Cir-

Cuits ... 3

4. Keyless Listening ............ 3

(E) Cord Circuits ....... U 3

(F) Operator’s Telephone Circuits 4

5. Keyless Listening and Non-
Interfering Answering (Flash-

ing Recall) .................. 4
(G) Cord Circuits .............. 4
(H) Operator’s Telephone - Cir-

CUILS . vvvvin i, 4

67. Keyless Listening and Non-In-
terfering Answering  (Line-
Lamp Recall) ............... 4

(I) Cord Circuits .............. 4

- (J) Operator’s Telephone Circuits 4

- 1.03 Reference should be made to Section
K20.01 for general testing instructions and
to Section K20.11 for general testing ap-
paratus requirements.

2. KEY LISTENING—NO SPECIAL FEA-
TURES

(A) Cord Circuits

2.01 Obtain the proper sleeve condition for the
~ cord circuit to be tested.

Note: This is accomplished by connect-
ing the sleeve conductors of two
switchboard cords having. the same
type of plug .as the cord circuit under
test, respectively to the S, and S, ter-
minals of the transmission measuring
set. The plugs of these cords are in-

-serted -in -spare switchboard jacks of
the proper type to establish the cord
circuit condition.

2.02 " Insert the answering and calling cords of

" a cord circuit to be tested in the sending

and receiving jacks of the transmission
measuring set.

. 2.03 Figure 1 shows schematically the connec-

tions for the test.
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2.04 Restore to normal any keys associated with
the cord circuits of the position under test.

2.05 With the transmission measuring set in
the measuring condition perform the op-
era;clons outlined in paragraphs 2.06 and
2.07.

Note: If A.C. continuity tests are regu-
larly made on the cord circuits, these
operations may be omitted.

2.06 Manipulate the cords and plugs in the fol-
lowing manner to detect possible cutouts
or faulty connections: Pull on each cord
directly downward, and downward at an
angle to the right and to the left and shake
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2.07

2.08

2.09
2.10

(B)
2.11

the cord. Hold the plug in the jack with

one hand and grasp the cord with the other
hand approximately four inches from the
plug. Move the cord about the plug with
a cranking motion. 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.

Test all keys associated with the cord cir-
cuit for cutouts in the normal and op-
erated position (except ringing and split-
ting keys in the operated position) by tap-
ping the key top lightly using the rubber
eraser end of a pencil.

For lever type keys, move the levers
slightly forward and backward, while ex-
erting a slight pressure to the left and right
to take up any play or side lash.

For plunger type keys, directly connected
in the transmission circuit, move the
plungers with a circular motion and test
for plunger-spring clearance by depressing
the plungers slightly.

Measure the transmission loss of the cord
circuit with the keys normal.

Measure the current 'supply of each cord.

Repeat the above procedure for each of
the remaining subscriber cord circuits.

Operator’s Telephone Circuits

Figure 2 shows schematically the connec-
tions for the tests of the operator’s tele-
phone circuits.
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Insert the No. 220 plug in the telephone

- set jack associated with the position under

test, with the key of the plug in the normal
position.

On the transmission measuring set connect
the sending T and R terminals respectively
to the receiving T and R terminals.

Note: When a transmission measuring
set of the No. 3 type is used, these
connections are made through the jack

2.14

2.15

contacts of the set when a dummy
plug is removed from a jack other
than the one to be used in this test.

From the results of tests on the cord cir-
cuits of the position, choose a cord circuit
which shows no transmission troubles and
use it to make the following tests of the
operator’s telephone circuit:

Insert the plug (answering or calling as
the case may be) of the cord circuit to
which the operator’s telephone circuit is
connected when in the talking condition,
in the sending jack of the transmission
measuring set.

Note: When the listening key of a cord
circuit is operated, the telephone cir-
cuit is bridged on either the answering
or calling end of the cord circuit, de-
pending on the wiring arrangement of
the latter circuit. Transmission meas-
urements of the telephone circuit wir-
ing should be made using the cord ad-
jacent to rthe telephone circuit bridge.

Measure .the transmission loss with all
keys of the cord circuit normal.

Operate the listening key associated with

the cord circuit so that the operator’s tele- .

phone circuit is connected across the cord
circuit in the talking condition.

Measure the transmission loss.

Note: The difference between the meas-
urements made in paragraphs 2.16 and
2.18 will be the loss of the operator’s
telephone circtit in the bridged talking
condition.

Remove the strapping between the send-
ing and receiving T and R terminals of
the transmission measuring set.

Insert the No. 202 plug associated with
the No. 220 plug in the receiving jack of
the transmission measuring set.

Operate the key of the No. 220 plug to -

the T position. .
Measure the transmission loss.

Note: The difference between the meas-
urements made in paragraphs 2.16 and
2.22 will be the loss of the operator’s
telephone circuit in the transmitting
condition. B

KEY LISTENING—INCLUDING SPECIAL
FEATURES

(C) Cord Circuits

3.01

The procedure for testing cord circuits ar-
ranged for audible or audible flashing re-
call, and having no busy test relay, is the



3.02

3.03

(D)
3.04

the same as outlined in paragraphs 202

~ to 2.10. inclusive.

"Cord circuits equipped with busy test re-
lays in addition to the recall feature re-
quire a sleeve connection on the calling

: cord to close the tip circuit.

Note: This may be obtained by connect-
ing to the S; or S, terminal of the
transmission measuring set, as the case
may be, the sleeve of a cord, the plug
end of which is inserted in a switch-
board jack having the proper sleeve
condition.

The procedure for testing cord circuits ar-
ranged as mentioned in paragraph 3.02 is
the same as outlined in paragraphs 2.02
to 2.11 inclusive.

Operator’s Telephone Circuits

The procedure for testing these circuits is
the same as outhned in paragraphs 2.11
to 2.22 inclusive.

4. KEYLESS LISTENING

(E)
4.01

(F)

4.02.

4.03

4.04

4.05

4.06

Cord Circuits

The procedure for testing these circuits
is the same as outlined in paragraphs 2,02
to 2.10 inclusive.

Note: After msertmg the plugs of the
cord circuit in the transmission meas-
uring set Jacks, operate the TRK key
‘of the position.

Operator’s Telephone- C1rcu1ts

Figure 2 shows schematically the connec-
tions for the tests of the operator’s tele-

-phone circuits.

Insert the No. 220 plug in the telephone

- set jack associated with the position under

‘test, with the key of the plug in the normal
position.

On the transmission measuring set connect
the sending T and R terminals respectively
to the receiving T and R terminals.

-Note: When a transmlssmn measuring
set of the No. 3 type is used, these con-
nections are made through the jack
contacts of the set when a dummy
plug is removed from a jack other than
the one to be used in this test.

From the results of tests on the cord cir-

- cuits of the position, choose a cord circuit
" which shows no transmission troubles and

use it to make the following tests of the
operator’s telephone circuit:

Insert the plug of the calling cord in the
sending jack of the transmlssmn measuring
set. .

4.07

4.08
4.09

4.10

4.11
4.12

4.13

4.14
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Obtain a sleeve .connection for the calling

- cord.

Note: This is accomplished by connect-
ing the sleeve conductor of a cord, the
plug end of which is inserted in a
switchboard jack having the proper
sleeve condition, to the S, terminal
of the transmission measuring set.

Measure the transmission loss.

Remove the sleeve connection from the S,
terminal of the transmission measuring set.

Note: This procedure will bridge the

operator’s telephone circuit across the

cord circuit.
Measure the transmission loss.

Note: The difference between the meas-
urements made in paragraphs 4.08 and
4.10 will be the loss of the operator’s
telephone circuit in the bridged talking
condition.

Remove the strapping between the send-
ing and receiving T and R terminals of
the transmission measuring set.

Insert the No. 202 plug associated with
the No. 220 plug in the receiving jack of
the transmission measuring set.

Operate the key of the No. 220 plug to
the T position, N

Measure the transmission loss.

Note: The difference between the meas-
urements made in paragraphs 4.08 and
4.14 will be the loss of the operator’s
telephone circuit in the transmitting
condition.

Caution: It may be necessary in this
case to provide a holding coil
(one-half of a No. 44-B re-
tardation coil or its equivalent)
across the receiving T and R
terminals of the transmission
measuring set. This may be
provided by the use of an
auxiliary test unit where this
unit is available, as outlined in
the following:

Connect the receiving jack of
the transmission measuring set
to the TMR jack of the auxil-
iary test unit. Insert the No.
202 plug in the LR jack of the
auxiliary test unit, and operate
keys as follows:

Key 2 to HOLD

Key 4 to MET

All other keys normal.
Should the transmission circuit
appear to be open for this

]
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"measurement, an inspection
should be made of the relay in
the transmitter battery supply
circuit.

5. KEYLESS LISTENING AND NON-INTER-
FERING ANSWERING (FLASHING RE-

'CALL)
(G) Cord Circuits
5.01 These circuits are tested in the same man-
ner as outlined in paragraphs 2.02 to 2.10
inclusive.
(H) Operator’s Telephone Circuits
5.02 These circuits are tested in the same man-

ner as outlined in paragraphs 4.02 to 4.14
inclusive.

6. KEYLESS LISTENING AND NON-INTER-
FERING ANSWERING (LINE LAMP RE-
CALL)

(I) Cord Circuits

6.01°

6.02

In measuring this type of cord circuit, a
holding bridge should be maintained across
the tip and ring conductors of the answer-
mg cord, as a momentary interruption in
its dlrect current circuit will open the
transmission circuit at the back sleeve
relay.

Figure 3 shows schematically the connec-
tions for the test.
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6.03°

6.04

6.05

6.06

6.07

“Connect one-half ‘'of a No. 44-B retardation
coil or its equivalent across ‘the sending

.. T and R terminals and a similar coil across
. the receiving T and R terminals of the
‘transmission measuring set. .

Note: Where an auxiliary test unit is
available it may be used for this pur-
~_pose as follows:

+Cornect the sending and receiving jacks

of the transmission measuring set re-
spectively to the TMS and TMR jacks
of the auxiliary test unit. Connect
one plug of the cord circuit to the LR
jack and the other plug to the LS jack
of the auxiliary test unit.  Operate
keys of the- aux111ary test unit as fol-
lows:

Keys 1 and 2 to HOLD

Keys 3 and 4 to MET

All other keys normal.

Obtam the proper sleeve connections for

the cord circuit to be tested.

Note: This is accomplished by connect-
ing the sleeve conductors of two
switchboard cords, the plugs of which

~ are inserted in the proper switchboard
jacks, respectively, to the S, and S,
terminals of the transmlssmn meas-
uring set.

Insert the answering and 'calling cords re-
spectively in the sending and receiving
jacks of the transmission measuring set,
or where the auxiliary test unit is used,
in the LS and LR jacks, respectively.

Note: Care should be taken to insert the
cords in the order just mentioned, as
otherwise the transmission circuit may

~ not be complete. . :

) Depress the trunk TRK key of the position
to release the operator’s telephone circuit

and ringing equipment.

Proceed with the tests as outlined in para-
graphs 2.04 to 2.10 inclusive.

Note: When measuring the current sup-
ply on the answering cord, the holding
bridge of -paragraph 6.03 above should
be opened after the keys of the trans-
mission measuring set have been op-
erated to the position for measuring
current supply, in order to obtain the
proper reading and to prevent losing
the circuit due to an interruption of
the direct current circuit as mentioned
in parag'raph 6.01.

(]) Operator’s Telephone Circuits

6.08

Figure 2 shows schematically the connéc-
tions for the tests of the operator’s tele-
phone circuit.




6.09

6.10

6.12

6.13

6.14
6.15

Insert the No. 220 plug in the telephone
set jack associated with the position under
test with the key of the plug in the normal
position.

On the transmission measuring set connect
the sending T and R terminals respec-
tively to the receiving T and R terminals.

Note: When a transmission measuring
set of the No. 3 type is used, these con-
nectioris are made through the jack
contacts of the set when a dummy plug
is removed from a jack other than the
one to be used in this test.

From the results of tests on the cord cir-
cuits of the position, choose a cord circuit
which shows no transmission troubles and
use it to make the following tests of the
operator’s telephone circuit.

Insert the plug of the calling cord in the
sending jack of the transmission measuring
set. . -

Operate the trunk TRK key of the posi-
tion, to release the operator’s telephone
circuit and ringing equipment.

Measure the transmission loss.

Remove the plug of the calling cord from
the sending jack of the transmission meas-
uring set and immediately reinsert it.

6.16

6.17

6.18

6.19

6.20

sECTION K21.05

Note: This operation will connect the
operator’s telephone circuit across the
cord circuit.

Measure the transmission loss.

Note: The difference between the meas-
urements made in paragraphs 6.14
and 6.16 will be the loss of the op-
erator’s telephone circuit in the
bridged talking condition.

Remove the strapping between the sending
and receiving T and R terminals of the
transmission measuring set.

Insert the No. 202 plug associated with
the No. 220 plug in the proper type receiv-
ing jack of the transmission measuring set.

Operate the key of the No. 220 plug to
the T position.

Measure the transmission loss.

Note: The difference between the meas-
urements made in paragraphs 6.14 and
6.20 will be the loss of the operator’s
telephone circuit in the transmitting
condition.

Caution: Should the transmission circuit
appear to be open for this
measurement, an inspection
should be made of the relay
in the transmitter battery sup-
ply circuit.
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