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BELL SYSTEM BRACTICES SECTION A702.991
Central Office Maintenance Issue A, 9-24-30-C
Description of Testing Equipment and Tools

A-C. CONTINUITY TEST CIRCUIT—RELAY RACK TYPE

G-2108
1. GENERAL: Fig. 1, which is arranged for mounting in a
1.01 This section describes the relay rack type standard 19 inch relay rack bay. Wiring for
a-c. continuity test circuit per G-2108, which . the equipment on the mounting plate ter-
has been designed for use in testing various minates on a connecting block on the mount-
_circuits and apparatus, employed in central ing plate to facilitate installation.

offices. The portable type a-c. continuity
test set, which operates on similar princi-

TERM BLOCK ON REAR

ples, is described in another section of this 0o
division. / ® E-1153 RELAY]| :"

1.02 This issue of this section includes a descrip- / ‘Eﬂjﬁﬁ R
tion of the additional testing features which e
have been added to the G-2108 a-c. contin- /O o
uity test circuit, together with changes in Gortos
jack designations to conform with the stan-
dard a-c. continuity test circuit designa- Fig.1
tions. The jack designations. previously
used have been changed asfollows: CORDS 2.02 Cabling is required between the test circuit
or A to CON, B to LINES, C to REC, D to connecting block and a terminal strip on
TOLL and E to TERM. This information the intermediate distributing frame, from
should ‘be used for correcting sections in which cross connections are made to spe-
Division 200 which show the former desig- cially designated test jacks in the switch-
nations for these jacks. board. Battery (24-volt) is obtained from

the battery fuse panel and ground is ob-

1.03 This test circuit provides a means for de- )
tained at the relay rack.

tecting circuit or apparatus troubles which

may be caused by loose, dirty or high resis- 2.03 The test jacks at the switchboard are usu-
tance connections or contacts, open circuits, ally in the outgoing trunk multiple strip
defective wiring or apparatus in line, cord, reserved for Plant Department testing pur-
or trunk circuits by the application of prin- poses.

ciples peculiar to the electrical unbalance of 2.04 These jacks, which are designated as shown

the circuits caused by these defects. It
may also be used to advantage for test-

ing detached pieces of apparatus such as .
repeating coils, etc. (a) CON jack is for use in testing cir-

1.04 The sketches included in this section illus- guite hftwmg b}fttery on the sleeve
trate the theory upon which the operation concuctor S\,&C ﬁs coxi circuits re(i
of this test circuit is based, together with qulrmggc 2 ohm sleeve groun
certain applications to typical circuits and connection.

in Fig. 2 are used for the various patching
connections as follows:

apparatus. Many testing arrangements other (b) _LIN_ES jack is for use in testing
than those described herein are possible circuits having ground on the
and it is intended that these sketches shall sleeve conductor such as line cir-

cuits requiring a battery sleeve

serve as a general guide to the maintenance C
connection.

man in adapting the circuit for other uses.

. . s : REC jack is for use in connecting

1.05 Methods illustrating the application of this (c) . C
test circuit to specific circuits will be found the tes'f recetver to th.e test ‘01rcu1t.
in Division 200. (d) COIN jack is for use in testing the

coin features of coin collect and re-
fund cord circuits.

(e) TOLL jack is for use in testing
the toll features of universal cord
circuits requiring a 500 ohm sleeve
ground connection.

1.06 It is not intended ‘that the adoption of this
test circuit will eliminate the necessity of
regular transmission tests, but it is believed
that through its everyday use the frequency
of the transmission tests may be materially

decreased, | (f) TRUNK jack is used for testing -
2. DESCRIPTION OF TEST CIRCUIT: the toll features of toll cord cir-
2.01 The test circuit is assembled on a special cuits requiring a 62 ohm sleeve
mounting plate 6 inches wide, as shown in ground connection.
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(g) TERM jack is used for terminat-
ing the mate of the cord plugged
into the TOLL or TRUNK jacks.

The a-c. continuity features are in opera-
tion only when a plug is inserted in either
the CON, LINES, TOLL or TRUNK jack.
This causes the control relay to operate,
which in turn causes the interrupter to
function.

A No. 525 receiver, equipped with a No. 712
or R2ZAC cord and either a No. 109 or No.
110 plug, depending upon the type of jacks
on which the test circuit terminate, will be
required. The patching cords used in per-
forming the various tests are listed in Divi-
sion 200.

OPERATION:

A-C. Continuity Features

3.01

3.02

Page 2

The theory of operation of the a-c. contin-
uity test circuit is somewhat similar to that
of a d-c. telegraph simplex circuit, the prin-
cipal difference being that in the a-c. con-
tinuity test circuit alternating current at
voice frequency and of minute amount, is
employed instead of a comparatively heavy
direct current.

Fig. 3-A shows, by means of arrows, how
the current from the interrupter, if the cir-
cuit under test is balanced, divides equally
at the center point of the repeating coil,
one-half of this current flowing through one
winding of the repeating coil, one of the
condensers, to the tip of the test circuit and

TO_INT.
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through the 100 ohm resistance to ground.
The other half of the current flows through
the other winding of the repeating coil, the
other condenser, the ring of the test circuit
and through the other 100 ohm resistance
to the same ground.

NOTE
. 100~ BALANCE
I 1 ~ = > .

. __loow 1!

IOTE UNBALANCE
MAY BE INDUCTIVE,
CAPACITIVE OR

100w
RESISTIVE)
-

ARROWS INDICATE THE RELATIVE CURRENT
FLOW AT ONE PARTICULAR INSTANT.

LIGHT ARROWS INDICATE RELATIVELY
SMALL CURRENT FLOW.

HEAVY ARROWS INDICATE RELATIVELY
HEAVY CURRENT FLOW.

Fig.3

As the current at any particular instant is
flowing equally, but in opposite directions
around the core of the repeating coil, no
magnetic flux is set up and consequently no
current is induced in the coil which is con-
nected to the test receiver and no tone will
be heard.

Fig. 3-B shows this condition changed so
that the ring side of the circuit has one-half
the resistance of the tip side.

Neglecting inductance and capacitance, in
order to more clearly illustrate the opera-
tion of the a-c. continuity test circuit, it will
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be noted -that the:interrupter current now
divides unequally at the center point of the
repeating coil, one-third of the total current
flowing through one winding of the repeat-
ing coil, one of the condensers, the tip of
the test circuit and through the 100 ohm re-
sistance to ground.- Two-thirds of-the cur-
rent will flow through the other winding of
the repeating coil, one of the condensers,
the ring of the test circuit and through the
50 ohm resistance to ground.

The relative current flows are indicated by
arrows. The light arrows represent one-
third of the total current supplied by the
interrupter and the heavy arrows indicate
the .flow of two-thirds of the interrupter
current. It will be noted that, although cur-
rent is still flowing in opposite directions
around the core of the repeating.coil, the
currents are not-equal. Therefore, a flux
will be set up in the core of the coil and a
current equivalent to approximately one-
third of the output of the interrupter will
be induced in the windings of the repeating
coil, causing a tone to be heard in the test
receiver. »

Any change in the values of the interrupter
current in the circuit under test, such as a
change from 2/3 and 1/3 to 3/4 and 1/4 will
effect a corresponding change in the value
of current in the drop winding and a corres-
ponding change will be reflected in the
volume of tone in the test receiver.

In practice, few circuits will be encountered
which, when connected to the a-c. contin-
uity test circuit, will not have sufficient in-
herent unbalance to cause a tone in the
test receiver. Therefore the use of the a-c.
continuity test circuit involves a compari-
son of tone. After several circuits of a par-
ticular type have been tested, the tester
will note a tone which is characteristic for
that type of circuit. Any variation from the
characteristic tone will be readily noted and
the cause should be investigated.

It is desirable of course, that a slight tone

be present on circuits which are under test,
as it is easier to detect changes in volume

‘of the tone than to detect the difference

between no tone and a very slight tone.

In order to test certain circuits, such as toll
or universal cord circuits, it will be neces-
sary to use a balanced path to ground,
which is provided in the TERM jack in
order to complete the tone circuit. Tests of
these circuits without this feature are usu-
ally unreliable.

Coin Control Features:

3.11

The coin control features of the test circuit
are based upon the operation or non-oper-
ation of polarized relays which are con-

3.12
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3.14

3.15

3.16
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nected in the tip of the test circuit when the
coin jack is-used.

When the answering cord of a cord circuit
arranged for coin service operation is in-
serted in the COIN jack of the test circuit
the CT relay operates and transfers the test
receiver from the a-c. continuity portion to
the coin test portion of the test circuit.

The CO relay, which also operates when
the plug is inserted in the COIN jack, re-
moves the ground from the test receiver
circuit. This relay releases during the coin
testing interval as the operation of either
the CC or CR key in the cord circuit under
test opens the ring of the cord circuit. The
release of this relay places ground on one
side of the test receiver in order to com-
plete the circuit for either the high or low
tone supplied during the operation the CC
or CR relay.

When the coin collect (CC) key associated
with the cord circuit is operated, positive
coin battery is sent out over the tip of the
cord circuit into the test circuit through the
CC and CR relays in series to ground. Due
to the polarization of the CC and CR relays
only the CC relay will operate on the flow
of positive current. .

The operation of the CC relay completes a
circuit for high tone through the contacts
of the CC, CT-and CO relays and the test
circuit receiver connected to the REC jack.

When the coin return (CR) key of the cord
circuit is operated the test circuit functions
as outlined in paragraphs 3.14 and 3.15 ex-
cept that the CR relay, instead of the CC
relay, operates placing low tone on the test
receiver.

4. APPLICATION OF TYPICAL CIRCUITS:
4.01

The sketches which are described in the
following are intended only to act as a
general guide in adapting the a-c. contin-
uity test principle to various circuits. As
previously stated, the detailed method of
performing tests on specific circuits are
covered in Division 200.
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NOTES.

1-GROUND CONNECTION TO CIRCUIT UNDER
TEST MAY BE PHYSICAL,INDUCTIVE
OR CAPACITIVE.

2-THIS ARRANGEMENT WILL INDICATE LOOSE
OR ROSIN CONNECTIONS AT AB.C.DORE,
JACK SPRINGS NOT MAKING CONTACT,
GROUNDED CARBONS,HIGH RESISTANCE OR
OPEN HEAT COILS ETC

Fig.4
Fig. 4 shows the method of patching the
test circuit to line circuits, outgoing trunk
circuits, and circuits of a similar type.
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4.03 In cases of this kind it is seldom neceséary

to provide a balanced path to ground, as
there is usually sufficient capacity to ground
from the circuit under test to provide a
slight tone in the test receiver.

PORTI
THROUGH KEYS OR OTHER EQUIPMENT REGULAR

) CcoN CORD CIRCUIT
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Fig.5

4.04 Fig. 5 illustrates the application of the a-c.
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continuity test circuit to a cord circuit. Al-

though the usual type of No. 1 office sub-

scriber cord circuit is shown, the same

4.05

method may be used in connection with the
common battery side of universal cords, as
well as other circuits of the same general

type.

Fig. 6 shows the application of the a-c. con-
tinuity test circuit to circuits requiring a
balanced path to ground, such as toll office
cord circuits, magneto office cord circuits,
and other circuits of this general character.
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