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ROUTINE TESTING FOR MANUAL
TELEPHONE EXCHANGES.

The efficiency of a Telephone System so far as the plant is
concerned is largely dependent on the efficiency of the routine
tests made periodically on that plant,

“The ideal to be aimed at is that the Service should not be
interrupted by faults on any part of the equipment or apparatus.

With the delicate and complicated apparatus necessary to
provide a modern telephone system this ideal condition canuot
always be maintained, but it is possible to approach closely to
- this condition if the plant is properly tested and adjusted at
sufficiently frequent intervals.

All sections of the plant are subjected to tests from time to
time, but the frequency of the tests that are necessary will vary
for different portions of the equipment; for example, the con-
necting cords, owing to the constant handling they receive, and
being necessarily of a flexible nature, need testing most frequently,
whilst other apparatus, such as multiple jacks and wiring, requires
to be tested at less frequent intervals,

The arrangements provided in a Telephone Exchange for the
routine testing and adjustment of the equipment can be divided
conveniently into the following sections :—

(1) Routine tests made by the Traffic Staff.
(2) Routine tests made by the Engineering Staff.

The testing arrangements outlined hereafter refer more par-
ticularly to C.B. Exchanges, but similar systems are in vogue in
all other types of exchange, the facilities provided being specially
designed to meet the particular requirements of the various types.
of equipment.

SECTION L.
TESTS MADE AT C.B. EXCHANGES BY THE TRAFFIC
STAFF.
CORD CIRCUIT TESTS.
. The circuit arrangements described in this Section are those
adopted for the routine tests made by the Traffic Staff of cords
on subscribers’ and junction positions, information desks and
exchange testing positions.

The primary object of the arrangements is to furnish the
telephonist with a ready means of testing all cords on the position
for intermittent disconnexions. This is effected by the provision
of special circuits términating on switchboard jacks, known as
* Cord Test ” jacks, and so arranged that, when the plug of the
cord to be tested is inserted in the jack, a current flows through
each conductor of the cord and at the same time provides suitable
arrangements for detecting in the receiver of the telephonist any
variations in these currents.
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At some of the older exchanges the * Cord Test’ circuits
vary somewhat in detail from the circuits described hereafter,
but the principle of operation is approximately the same in both
cases. )

The circuits described in this Section are not necessarily
intended to provide a severe test for the relays om the cord
circuits, but their use enables many relay and other faults to be
detected whilst the telephonist is making the daily test of cords,
which would otherwise probably not be brought to notice until
the less frequent adjustment test of the relays is made by the
Engineering Staff, or until a fault had caused an interruption in
the service.

The resistances fitted are such as to permit a current to flow
through the coils of the supervisory relay, which is slightly in
excess of the minimum operating current for the type of relay
in use. See Technical Pamphlet on ** Sensitivity of Apparatus,”
PW--A71.

The cord circuit diagrams quoted in the letterpress are only
typical and do not embrace every variation. They have been
chosen to indicate the principles of testing.

Cord Circuits on Subscribers’ and Jack-ended dJunction
Positions and Information Desks.—Typical Cord Circuit con-
nexions are shown in Loose Leaf Diagrams K 200, K 201 and
K 204. The * shake test ”” of the cords on these positions is
made in connexion with special Cord Test Jacks, one of which is
fitted on each section and connected as shown in Fig. 1 of Loose
Leaf Diagram K 1700.

The plug of the cord to be tested is inserted into one of these
jacks and the cord then shaken. By listening on the telephonist’s
instrument, having first thrown the key associated with the cord
circuit under test, it can be ascertained whether there are any
intermittent disconnexions in the tip, ring and sleeve conductors
of the cord.

In carrying out these tests it will be noted that:—

(a) There is a momeantary flash of the supervisory lamp during
the insertion of, the plug. This proves that the third conductor
of cord and supervisory lamp are in order.

(b) The supervisory lamp is darkened when the plug is fully
inserted. This indicates that the supervisory relay operates
correctly and that there is no disconnexion in the tip and ring
conductors.

(c) There is no scraping noise in the receiver when the cord is
shaken. This indicates freedom from intermittent disconnexions.

Whilst any speaking key is thrown, tap the tip of the calling
plug corresponding to the key thrown against the sleeve of any
other plug on the position. The engaged * click ” should be
heard.
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At all C.B. exchanges, except those where a single battery
is installed, the operator’s effective meter should be tested as
follows : —

Whilst any answering plug is in the cord test jack, restore the
speaking key, depress the cord circuit meter key and note that
the meter pilot lamp does not glow.

At Exchanges where cord circuits without battery are in use
on Information Desks, the cord test jacks are connected as indi-
cated in Fig. 2 of Loose Leaf Diagram K 1700, in which provision
is made for the necessary battery current for testing purposes.
The procedure in making the test is exactly the same as that
just described.

Cord Gircuits on Plug-ended Junction Positions where the
‘““B ' Lines of the Cord Circuits are Connected to Battery
Normally.—Typical Cord Circuit Diagram K 500. These cords
are tested in conjunction with special cord test jacks, one of
which is fitted on each position. The circuit connexions of the
cord test jack are shown in Fig. 4 of Diagram K 1700. The plug
of the cord to be tested is inserted into the Test Jack apd the
cord then shaken.

The 1,000 resistance connected to the bush of the cord test
jack prevents the sleeve relay in the junction circuit from
actuating, the circuit being completed from the negative pole of
the battery through the sleeve relay, sleeve conductor of cord,
the 1,000Q) resistance spool, telephonist’s receiver, tip conductor
of cord, resting contact of sleeve relay and the engaged test wind-
ing of the induction coil, to earth. The current from the battery
connected normally to the “ B line flows through the ring
conductor of cord, 1,000Q) resistance spool, and thence to earth,
vid the receiver, tip conductor, resting contact of sleeve relay and
one winding of induction coil as before. By listening on the
telephonist’s instrument when shaking the cord, it is thus pos-
sible to detect any intermittent disconnexions in the tip, ring
and sleeve conductors of the junction cord under test, as will be
seen by reference to Fig. 4 of Diagram K 1700.

It will also be noted that (1) a *‘ elick ”’ is heard in the receiver
upon inserting the junction plug into the cord test jack; (2)
the junction lamp does not glow when the plug is fully inserted;
(8) the “‘ engaged click ”” is heard when the tip of the plug is
tapped against the sleeve of the next plug on the position.

Cord Circuits on Plug-ended Junction Positions where the
“B' Lines of the Cord Circuits are not Connected to Battery
Normally.—Typical Cord Circuit Diagram K 801.—These cords
are tested in conjunction with special cord test jacks, one of which
is fitted on each position, the circuit arrangements being in
accordance with Fig. 5 of Diagram K 1700. The cords are tested
in the same manner as the cords on the other junction positions
previously referred to. Battery current for testing is obtained
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vid the relay associated with each cord test jack. This arrange-
ment obviates the necessity for inserting a plug at the outgoing
end of the junction whenever a *‘ shake test * is required.

It will be seen that when the junction plug is inserted in
the cord test jack the relay connected to the auxiliary springs of
the jack is energised and a current flows from the battery vid
the sleeve relay and sleeve conductor of cord, telephonist’s
receiver, ring conductor of cord, resting contact of ‘“ B line
connecting relay, 600() resistance spool, and one of the contacts
of the cord test relay, to earth.

The sleeve relay does not operate as the 600 () resistance fitted
in the cord test circuit considerably reduces the value of the
current necessary to operate that relay.

Another circuit through the tip conductor of cord is also
completed from the negative pole of battery, vid contact and
armature of cord test relay, engaged test winding of induction
coil, resting contact of sleeve relay, tip conductor of cord, tele-
phonist’s receiver, thence to earth vid the ring conductor of cord
and 600() resistance spool, as before.

Cord Circuits on Testing Telephonists’ Positions. Howler
and Supervisory Test and Plugging Up Cord Circuits.—Typical
Cord Circuit Diagrams, K 1008 and K 1004.—These cords are
tested in conjunction with special cord test jacks, one of which
is fitted on the testing telephonist’s position. The jacks are
wired in accordance with Fig. 8 of Diagram K 1700, and the tests
are carried out in the same manner as for electrophone cords
described previously, except that, in the case of the Howler cord,
it is necessary to insert the plug of an ordinary answering cord
circuit into the Howler circuit break jack in order to disconnect
the ** Howler ”’ from the testing telephonist’s instrument.

The lamp on the cord circuit under test should glow momen-
tarily whilst the plug is being inserted into the *‘ cord test”
jack, thus verifying the connexion of the sleeve conductor of
the cord. i

Cord Circuits on Test Extension Lines.—Typical Diagram
K 1002.—These cords are tested in co-operation with an officer
at the test desk, except when battery is connected as in Fig. 8
of K 1002. The plug of the cord circuit to be tested is inserted
into the special cord test jack on the testing telephonist’s- position
(Diagram K 1,700, Fig. 8), whilst in regard to cords wired to
Fig. 1 of K 1002 battery will be connected to the circuit by the
test clerk. The test is then carried out by the telephonist in the
manner already described for other cords on the position.

General,—The tests so far described cover the principal cord
circuits in use in an exchange; the few miscellaneous cord circuits
not referred to, such as those on supervisors’ desks, etc., need
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no special testing equipment as a rule, and can generally be
tested in the same manner as cords on an ordinary subscriber’s
telephone instrument.

Cords in exchanges are tested at least once each day. The
Traflic Staff carry out these tests and all faults found are recorded
on the standard form which is handed to the Engineering Staff
as early as possible after the tests are completed, so that any
faults found can be remedied and the cord circuits put into service
again before the busy period of the day arrives.

When carrying out the tests the telephonist reports all other
defects noticed, such as frayed cords, missing plug covers, key
tops, opals, loose jacks and spacing strips, etc. These defects
are recorded on the standard form together with the cord faults.

OTHER ROUTINE TESTS CARRIED OUT BY THE
TRAFFIC STAFF AT C.B. EXCHANGES.

Telephonists’ Headgear Receiver and B.P. Transmitter.—
At some of the larger C.B. exchanges a special circuit is fitted
for the use of telephonists for the purpose of testing the trans-
mission efficiency of their instruments. The test is made over a
circuit to a supervisor’s desk, to which an artificial cable is
connected.

Before a repaired instrument is brought into use it should be
tested for transmission efficiency.

Plug-ended Junction OCircuits,—(See Diagrams K 801 and
K 500.)—A speaking and ringing test is made on each junction
circuit by the Traffic Staff at a convenient time of the day or
night.

At the time fixed for the test, the ** A ”’ telephonist advises
the *“ B’ telephonist, and the test then proceeds on the following
general lines :—

The telephonist at the outgoing end plugs into the junction
to be tested with a cord which is known to be in good. order.

The ““ B * telephonist notes the signal, inserts the junction plug
into the Ringing Test jack No. 1 (Diagram K 1702), observes
that the lamp darkens, depresses the ringing key (except in the
case of keyless ringing), and notes that the bell rings properly.
The plug is then withdrawn and inserted into Ringing Test jack
No. 2, and the ringing key (where fitted) is depressed. The key
should release and prevent any further ring. In the case of
keyless ringing junctions, the bell should not ring with the plug
in jack No. 2. '

The telephonist at the incoming end now extends the junction
under test to a circuit terminating on an instrument where a
second telephonist or supervisor speaks to the distant “ A 7
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telephonist. It will be observed at each end that the transmis-
sion is satisfactory. The clearing lamps at both ends should
darken.

The * A " telephonist then withdraws the plug and the “ B ”
telephonist, after receiving the clearing signal, withdraws the
plug and notes that the junction lamp is extinguished immediately.

The “ A * telephonist will carry out the tests from a position
situated at the end of the junction multiple, so as to include all
the multiple cable at the exchange concerned.

Junctions which appear on the “ B’ multiple only at the
outgoing end will be tested in a similar manner by using a spare
cord on an incoming ringing junction position for signalling and
speaking purposes.

The Ringing test jacks referred to in the foregoing test are
wired to a pair of jacks common to a group of three ‘* B *’ posi-
tions. The circuit arrangements are shown in ILoose Leaf
Diagram K 1702. :

Ringing Test jack No. 1 is used for the purpose of ascertain-
ing that the tripping relay will not operate on subscribers’ lines
having extra indicators or bells in parallel, whilst jack No. 2 is
connected to a loop resistance of 600 through which the tripping
relay should operate either on the ringing or silent interval of the
junction ringing.

Jack-ended Junctions (Loose Leaf Diagram K 600).—A speak-
ing and signalling test is made on each junction by the Traffic
Staft.

At the time fixed for the test the ‘“ A ”’ telephonist advises
the *“ B 7 telephonist, and the test then proceeds on the following
general lines :—

The telephonist at the outgoing end plugs into the junction
to be tested with a calling cord which is known to be in good
order. The *“ B " telephonist, on receipt of the calling signal
plugs into the answering jack, speaks to distant telephonist, and
observes that the . transmission is satisfactory. The “ A " tele-
phonist then withdraws the plug and the * B *’ telephonist—after
receipt of the signal on the supervisory lamp-—withdraws the plug.

Test of information Desk, Supervisors’ and Miscellaneous
Cirguits.—A speaking and signalling test is made each day over
all circuits to the Information Desk, and all Supervisors’ and
Miscellaneous Circuits used by the Exchange Staff.

Test of Day and Night Alarm Signals (Loose Leaf Diagram
K 1904).—The test in the case of Subscribers’ positions (Diagram
K 101) is made by means of a 750(). peg (Peg No. 13A or 24A),
which consists of an ordinary switchboard plug with a 7500
resistance coil accommodated in the barrel and conmected across
the tip and ring connexions.
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The test is carried out as follows:—

A calling lamp on each panel or section is caused to glow by
inserting the 7500 peg into an answering jack, and noting that
the corresponding panel pilot lamp glows, also that the night
alarm bell or buzzer is actuated when the alarm key is in the
appropriate position.

In the case of order wire positions (see Diagram K 1200), the
telephonist at one of the distant exchanges will be asked to ring
on the order wire. A glow is received on the order wire lamp
and the night alarm signal is operated. The throwing of the
re-setting key causes the cessation of the alarm signal.

Ringing junction positions (see Diagram K 500) will be tested
in a similar manner by obtaining a calling signal on one of the
junctions and noting that a proper signal is received on the
junction, position pilot lamp and alarm signal.

Test of Subscribers’ Calling Equipment, (T'ypical Diagrams
are K 101 and 1904.)—A test of each working subscriber's calling
equipment is made by means of the 750() peg as follows:—

The 750 () peg is inserted into a multiple jack of the line to
be tested and adjacent to the answering position, or in cases
where there 1s no subscriber’s multiple on the “ A’ board the
peg will be inserted into the answering jack. The line and pilot
lamps (and ancillary lamps where these are installed) immediately
glow, and they should darken promptly when the plug is
withdrawn,

‘Where the test is made from the multiple, it will be ascertained
that the number of the circuit at the answering position agrees
with the multiple jack number.

It will be evident from a study of the relevant diagrams that
if, in a particular test, the pilot lamp does not glow, although
a glow is obtained on the subscriber’s calling lamp, the fault may
be due to the calling lamp being too high in resistance, thereby
not allowing sufficient current to flow through the pilot relay.

In order to avoid trouble due to indicators at subscribers’
premises being actuated a' routine test of cut-off relays is not
made.

Insulation test of Subscribers’ Lines.—An insulation test is
made of all subscribers’ working lines from the Testing Tele-
phonist’s position. Every spare jack within reach of this position
should be pegged to avoid tests being made and faults reported
on lines that are not in use. Diagram K 1000 shows the
connexions of an exchange test cord circuit.

The allowable insulation resistance limits should be taken and
the equivalent limiting deflection on the voltmeter scale marked
by means of the movable indicator. The position of the indicator
should be checked periodically and readjusted when necessary.
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The test is carried out by means of the testing telephonist’s
test cord (Diagram.K 1000) as follows :—

(a) Throw the ** subscriber’s battery and Call' Exchange Cut-
off ’ key (No. 4) and keep this thrown throughout the series of
tests. The object of this operation is to prevent inadvertent
actuation of P.B.X. indicators during the tests.

(b) Insert the test plug into the multiple jack, throw the
‘ Voltmeter ”* key (No. 6) and note, from the deflection, whether
the insulation of the ‘ B ” line is satisfactory.

(¢c) With key No. 6 thrown, throw the *‘ Reversing ”’ key
{No. 7), and note (i) that the voltmeter needle gives a momentary
“ kick,” proving the continuity of the circuit, (ii) that the steady
deflection of the needle is not above the allowable maximum,
proving that the insulation of the *“ A "’ line is satisfactory.

(d) With Keys No. 6 and 7 thrown, throw the ‘ Earthing ”’
key (No. 8), and observe that the deflection is below the assigned
limit, thus proving that the insulation between the ‘“ A’ and
“ B ” lines is satisfactory.

At certain older types of exchanges to which subscribers with
“B” line-fed P.B.X. installations are connected, a correct
insulation test of the Exchange lines terminating on such
apparatus can be made only in conjunction with an officer at the
P.B.X., who will insert a disconnecting plug in the night jack
on the exchange line under test. Where the number of such
installations is small, a numerical list is prepared for the guidance
of the testing telephonist,

The testing of subscribers’ P.B.X. circuits over which accumu-
lators are charged from the main exchange battery is undértaken
by the Engineering Staff, and the testing telephonist is duly
notified to omit these cases.

At exchanges where a testing telephonist’s position is not
provided, the insulation tests are carried out by the Engineering
Staff from the test desk.

Test of Ringing Keys on Manual Ringing Positions.—
Typical Diagram K 201.—A test is made of all keys on positions
with manual ringing keys to verify that the travelling springs
break contact before making on ringing contacts when key is
thrown to the ringing position.

A supervisor should be asked to listen on her telephone set,
then each cord circuit should be tested as follows :—

(a) Insert the answering plug of first cord circuit into
jack of supervisor’s line.
(b) Move ringing key handle slowly into ringing position.

If the ringing or a loud click is heard in the supervisor’s
receiver, one or both of the main springs of the ringing key is
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making on the outer or ringing contacts before breaking from
the inner contacts; the ringing key, therefore, requires adjustment.

_ Tests of Subscribers’ and Outgoing Junction Multiple.—
Typical Diagram K 101.—A continuity test is made of the sub-
scribers’ and outgoing junction multiple jacks by means of Tester
No. 24 (Diagram K 1711). It will be noticed that the buzzer on
the test box cannot operate unless the circuits of the tip, ring and
sleeve conmexions between the two testing plugs are complete.
As the ring connexion is the last to make contact when plug is
being inserted, the buzzer cannot operate until both plugs are
fully inserted in the jacks. The test does not cover contact and
earth faults, as faults of this nature on the tip or ring conductors
show up under ordinary working conditions, whilst a separate test
for contact on the sleeve circuits is described later.

The connexions of the Tester are arranged so as to prevent
indicators at subscribers’ offices being actuated when the tests are
being carried out.

FEach of the two officers carrying out the test has a plug con-
nected to the box by a cord of sufficient length to cover a com-
plete section of the multiple.

Jack fo Jacl Test.—Insert the two testing plugs simultane-
ously into adjacent multiple jacks of the line under test, and give
a slight downward pressure to each plug to ascertain if the jack
springs need adjustment. The continuity of the circuit from jack
to jack is proved by the actuation of the buzzer.

When a complete section of the multiple has been tested in
this way, the next section should be similarly dealt with, and so
on until the whole multiple has been tested. )

End to End Test.—In most cases it will be necessary to use
a spare multiple circuit for the purpose of the end to end test.
One plug of Tester No. 24 will be inserted into a jack of the line
under test at one end of the multiple, and the other plug of the
Tester into a spare multiple jack in the same section. One plug
of a double plug-ended cord will then be inserted and retained
throughout the test in a jack of the selected spare line at the
other end of the switchboard, and the other plug into the
multiple jack of each line under test at the same section.

When the multiple is divided (e.g., between the A and B
Boards), the test is made between the extreme ends of the two
portions in order that the continuity of each circuit through the
I.D.F. may be verified.

Contact Test of Sleeve Connexions of Jacks (Diagram
K 1701 A).—In addition to the continuity tests of the multiple
previously described, a circuit has been designed for testing sleeve
circuits to guard against faults which may cause false operations
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of subscribers’ meters. The principle of the circuit is the appli-
cation of the Wheatstone Bridge test. Relay X is operated when
the Bridge is thrown out of balance by a fault on the third
conductor.

The plug is inserted into the subscriber’s multiple jack to be
tested. If the line is disengaged and the third conductor circuit
in order, a tone will be heard in the receiver and the lamp will
not glow. If the line is engaged the lamp will glow and no tone
will be heard.

Faults which may arise include :—

(1) Two sleeves in contact.

(2) Moderately high resistance on sleeve circuit.

(8) High resistance or disconnected sleeve circuit.

(4) Subscriber’s meter adjusted too sensitively.

(5) Full earth on sleeve circuit.

(6) Disconnected earth, or battery on subscriber’s A and
B lines, or short-circuited line, assuming the line has not been
plugged up for the fault at the exchange test position.

These faults will be indicated by no tone or no tone and
glowing of lamp. Particulars of the circuit conditions are shown
in the letterpress accompanying Loose Leaf Diagram K 1701 A.

Test of Subscribers’ Meters (Diagram K 101).—A test of all
subscribers’ meters is made periodically by verifying the registra-
tion of 10 calls on each meter.

A circuit between the switchboard and the meter rack is ter-
minated on an instrument jack at the latter point so that the two
telephonists making the test can be in constant communication
with each other.

At small exchanges the test is made by a telephonist at an
¢¢ A position, who registers 10 calls on the line under test by
means of an ordinary cord circuit meter key, whilst another
telephonist, stationed at the meter rack, watches the operation
of the meter under test to see that the 10 calls are correctly
recorded.

At large exchanges a special circuit is installed for testing
subscribers’ meters.  This arrangement automatically registers
10 calls when a plug is inserted in the jack of the line under
test, thus avoiding the tiring and tedious operation of recording
manually 10 calls on each circuit tested. The connexions of
the automatic testing circuit are shown in Diagram K 1709 A
(C.B. 1029 K.).

The method of carrying out the test is as follows:—

The answering plug of an ordinary ‘‘ A >’ position cord circuit
is inserted into jack RT/Ans and the corresponding calling plug
into a jack connected to the line to the meter rack. The relevant
cord circuit key is placed in the speaking position.
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The test plug RT (Reg. Test) is inserted into the subscribers’
multiple jack if the line is disengaged.

A contact between two subscribers’ sleeve circuits will cause
Relay “ M ” to operate at about twice its normal speed.

If a line under test is engaged the lamp will continue to glow
because the relay @ does not restore.

It is important that the effective meter, which is mounted in
a spare panel on the test and plugging up position, should be
properly adjusted so as not to operate before the shunt winding
of the subscriber’s meter is in circuit.

The operation of the circuit is as follows:—

Relays @ and P are slow to release. The insertion of the plug
RT into the jack causes relay @ to operate. The operation of
Q completes a circuit through relay R, lamp, 150} resistance,
30-volt battery, earth. The operation of R connects the sleeve
circuit of RT/A to that of RT vid the relay H. This causes the
subscriber’s cut-off relay to operate. H also operates. The opera-
tion of the cut-off relay causes Q to restore. R restores in turn
and the lamp ceases to glow. Relay @ being ‘ slow release ”’
does not restore until relay L is operated. The operation of H
causes L to operate. At, and after, this stage, relays Q and R
remain normal.

The operation of L causes M to operate, the circuit being com-
pleted vid top contact of R, left-hand contact of L, resting contact
of P, relay M, 80-volt battery, earth. The operation of relay M
causes N to operate. On the operation of relay N the 30-volt
battery is connected vid the effective meter O in series with the
470 relay H to the sleeve circuit of RT. The current through
this circuit is not sufficient to operate the cffective meter O but
it is now sufficient to operate the subscriber’s meter which, in
operating, shunts the 5000 winding with a 40} resistance. The
current in the circuit is, therefore, sufficiently increased to permit
the effective meter to operate. One call is thus recorded on the
subscriber’s and the effective meters respectively. The operation of
meter O causes the slow to release relay P to operate and discon.
nect the circuit through relay M causing it to restore. When M
restores, the circuit through relay N, meter O and relay P is
disconnected and these relays are, therefore, de-energised. When
relay P restores, the circuit through M is again completed and
the operations previously described are repeated until the relay M
is operated for the eleventh time, when the contact X is broken
before the contact Y is made. The cycle of operations ceases
and cannot be restarted without first withdrawing the plug from
the subscriber’s jack and inserting it again.

It is sometimes necessary to test specially subscribers’ meters
to prove the correct operation of the change over cog. For this
purpose continuous operation is desirable. To effect this the key
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is depressed before plug R1' is inserted. This causes relay V to
operate, which places a short-circuit across the contact X. The
circuit then continues to operate until the plug is withdrawn,

A special circuit is provided for testing the correct functioning
of the routine test circuit. This is self explanatory.

Each time relay P operates a tone is connected to the cord
circuit and line on which the %esting officers are listening, and
affords an indication that the testing equipment is functioning.

Where any doubt exists as to the accuracy of the reading of
the subscriber’s meter under test, the test should be repeated
before passing on to the next circuit.

The number of tests made on each meter and details of the
faults which come to light as the result of the routine test are
recorded on a form provided for that purpose.

Test of Fire and other Emergency Equipment and
Circuits.—Tests of these circuits are made st suitable times of
the day or night, as determined locally. :

SECTION 1II.

ROUTINE TESTS MADE AT C.B. EXCHANGES BY THE
ENGINEERING STAFF, AND THE APPARATUS USED.

GENERAL NOTES.

Many of the tests described in Section I, particularly those
in connexion with cord circuits, may be regarded as tests of the
circuit conditions for general faults that are likely to cccur due
to wear and tear under ordinary working conditions, e.g., inter-
mittent and total disconnexions, etc. In addition to tests of
this kind, it is necessary to subject the equipment to further
tests of a more stringent nature to ensure that not only are the
circuit conductors in order, but that all parts of the equipment
are maintained in such a state of adjustment that they will
operate satisfactorily under the most severe conditions that may
arise in practice. .

For this purpose testers are made up in portable form so as
to facilitate the testing of the various portions of the equipment.

A number of such testers is supplied to meet the needs of the
differing conditions existing in the various types of exchanges
but the principles underlying their operation are similar through-
out and, for this reason, only one tester will be dealt with in detail,
viz, i—

Tester No. 28c (C.B. No. 1, 22-volt system), Loose Leaf
Diagram K 1708 A. )

The following testers are identical with No. 28c in the method

of operation :—
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No. 28a (C.B. No. 10, 22-volt system), Loose Leaf
Diagram K 1708 A.

No. 28b (C.B. No. 10, 40-volt system), Loose Leaf
Diagram K 1710 A. :

No.  28d (C.B. No. 1, 40-volt system), Loose Leaf
Diagram K 1710 A.
The following tests are provided for by means of these

testers : —

Cord Circuits on Subscribers’ Positions.
Cord Circuits on Plug-ended Junction Positions.
Cord Circuits on Jack-ended Junction Positions.
Cord Circuits on Jack-ended Trunk Positions.
Cord Circuits on Information Desks.
Cord Circuits on Testing Telephonist’s Positions.
Calling Equipments on Subscribers’ Circuits.
Calling Equipments on Jack-ended Junctions.
Ringing Resistance Lamps.
The method of carrymg out the various typical tests on a
22.volt system is given in the following schedules.

To appreciate fully the nature of the test applied in each case,
it is advantageous to prepare a sketch illustrating the conmexions
of that portxon of the tester which is brought into operation and
to consider it in conjunction with the dmgram of the particular
. circuit under test.

As an illustration of this method, Flg. 1 has been prepared
to show diagrammatically the full circuit conditions when testing
a jack-ended junction cord circuit wired in accordance with Loose
Leaf Diagram K 204,



18

B | ol
Al

mog Ky

&
3000%
+ A.uk_

L

a0 %Q\\\hU

, \\\3U.\HU\0|\0U [% =i o157 0L 4 >
& yoor 74 Y PEPUS Y20 & ¥o0,

oz 12153 | | &g 4252y



19

‘D21015aI st € Loy awin) Yord
smo[d duwep L1osiazadng

i

“PUODIS B SOW] |

9213 Lpreunxordde € £33
9yerado pue ¢ Loy moIy ],

‘sowny € mo[S g
pue y sdwef 191s9], poud
-yrep duwe] fLrosiazadng

'smo[8 durey £10s1a19dng

(sown €) I ON

Tewiiou s&9 [V

('1oz 3 weideiy(] 20g) °*SINDII) PIO) S8

‘uoneInIes 19)Je Aol
Lrosiaradns jo 9ses[ay (V)

‘[BSI9A3I P10 JO

| 9ouasqe pue Kepas £10s

-taadns  jo wonersdo (¢)

*JIMOAI

94398 Jo Annunuo) (v)

z yoe[ ojur
3891 JIOpUR 3INOID
p10o j0 Snid ja9sUT
‘uor3oes uwo joef
A1913eq ojur Snid
£ioyyeq  jresuy

—spaoy Surpw)
DUV SULIMSUY

uonBWIOJUl PUB UONISOd V 5»

*$3|nBj JO JBI[O SI
3moao 1o snyesedde 1 3533 jo ynsAY i

i
I
039 ‘parerado aq 01 SA53 i

101 1537,

*3503 01 Sunre[ds
suononIIsut 21Ul
pue 3593 ISpUn INIILDY

*159) JXoU 97} SUIIUIUIUWO0D
aloleq uwomIsod [eWIIOU JIOY) O} POIOISAT 94 PINOYS J§0} JPads ® ul 0} PIIIgJAL SA0Y IV

082 'ON YHISHIL ONISO NIHM SNOLLVIHAJIO A0 ITNAHHDS



20

*moi3 sdurey
AL1ostazadns : pagsmaunxo v coN yoefl ur
g pue y sdwe] 19359 mEa Surpes pue 1 "ON

o {9)

‘pazerdwoo wontoou | ur 8nyd “suy ¢ yoel
-U0d usyMm piod ‘suy | AI9)jeq Ul UTBUIAI
UL JUSIIND JO [es1940Y (p) ' 03 Snid- L1033eg

‘suaxrep duwrer L10s1azedus |

W *z *oN o[
1
¢mord sdwey 193sal !

‘I 'ON

*puo2es © SomI} | , :
€ Apjewrxordde  oje  ‘uoneinjes isgye Le(ar *z *oN yoef
-10do pue z Loy moiq], . Arostarodns jo oses[dy (o) | ur3se} Iopun 3IMOID

: : lj0 8nid  jiaesuy

*Pax03sa1 s1 € Aoy swirg yoee g
‘[BSI2ASI PIOO JO | 'monpoes uwo  yoel
|

smord durey A1ostazadng

*sowrny € mo[3
g puey sduref 19389, "sus

souesqe pue Aeper Aros | A1933eq oyur Snid
-yyrep dure] Arostazadng

-1aradns jo woneredp (g) | A1933eq  3I9SUY

‘{sowry €) 1 "ON

*3INDII0 . — SpA0D SuivD
9493[s jo Lynunuo)d (v) | pun Sursemsuy

*smo[8 durey Lrosiazadng | ‘Tewrrou sA9Y IV
*SHN2ILY gD JuewAedord [IIM PIJLIIOSSR SHNOILY PIO)

*s)ney 3O TS St

i *1§91 03 Suneps
1 [
NI 10 snyeredde 13593 JO HMSIY J 213 ‘pageado aq 0} shay
!

10§ 3591, SuoRInIISU| [elouad
PUE 3593 19pUN 3NOIID




-
o™

‘parerado !
st 6 493 sw (O'D Ppaud
sep g, dwe] 133597,

i
!
i
i
e N I
;
i
|
,

‘pato3sal st € Aoy swly yoes |
mBogmmEﬁfoﬂium:m
.

‘sowy} € mo[8 g
pus y sduwre| 12159y, ‘Paud :
pep dwep Lrosuredng

sm0]8 duwrey K1ostazadng

('1 81 pue Yoz 3 wesSeyq 93g)

"SI}

I 91l 10 om) 6 Koy e

-1ado pue 1 Aoy moay],

"puodas
B sawl)  anp  Aporew
-ixoxdde € 4oy ojerado

pue 11 pue ¢ $43 moIyq],

*(samny €) 1 "ON

Tewiou s49Y IV

‘£e[o1 2A99[s 0DUE
-181s31 M0 Jo uonerad() (P)

‘uonjeInles 19ye Aepol
£L1osiazadns jo aseady (7)

‘[BSI9A9I PI0d JO
90uasqe pue Le[ax £10S
-1a1adns jo uonerdy (7)

plubliel
9429[s Jo A£jmunuo) (v)

*z spoe[ ojur Snid
Suuomsue . 318U
‘uonoss wo Hoel
£1933eq O3wt Snyd
£1913€q - 3I9SUT

—: SPA0D) SurkIMSU

*S1INDJIT) PJ0) UOVISOJ UOIOUNP PIPUS-YOBL

.mu_snw.wcumwﬁu.mm‘ m
102119 10 snyeredde J1 1591 JO 3NSIY *

*o13 ‘pdaterado aq 01 sAayp

10§ 189,

*3591 03 Sutie|dr
SUONIONIISUL [213U3
pue 1533 13pUN IO




22

‘P3I0ISAL
st ¥ £o3f owry yovs suaiep
« 9 ,, duref 19391 pue smo[3
dure] A1ostazedns Swipjen

i

‘pa103sa1 sI € Aoy awn yoes
smo[d dwep Lrosiaradng

'sowity € mo[3 g
pue y sdwe[ 1913, ‘paud
-aep dwep LIosiaradng

|
— _— e e
{

‘smop8 durep L10s1a12dng

‘ *puo2das
' sowiy  9algl  4Prew
-ixoxdde ¥ £ax ajerado pue

“Aepor  Suyreusis |
ysno1y g, jo uonersdo (»)

6 pue 1 s49y moIyg,
o ‘puodas
' saw 22yl  APlew

-ixoxdde € Loy syerado pue
I1 pUB T SA9Y MOIY]J,

‘(sowny €) 1 'ON

‘Tewtou SASY [V

‘uonjeInes I0)e Lefex
L1os1a10dns Jo asea(ay (2)

*[BSI2A91 PI0D JO
souasqe pue Lep1 £10s
-laradns jo uoneradg (¢)

MO 7

9A93[s Jo Aynuguo) (») |
,~

¥ spoef ojut
Suyd 3urres jaesuy
'z yoe[ ojur Snid
Sultomsue  3I19sUT
‘UOIJ9sS uo  yoe|
L1oyyeq oyur Snpd
A15130q  3I9SUT

pi0) Suyyvd)
puv Suriomsuy

z joef oqur
Snid 3urreo 15Uy
‘uon0es uo  yaef
L1333eq ojur Snid
A19330q  I9SUT

— $p0) Suipyv)

*sjjney Jo JeI[d st
310112 10 snyexredde 13533 jo 3 nsIY

239 ‘pareasdo 3q 07 sKoyf

10§ 153,

*1593 03 Funeppa
suoronisul Teiauad
pue 3533 Lepun umn—u.—_o




23

(‘uonyusiye ydword
uaalf aq pnoYs ysym jne}
Esajedlpul Y, duel
Y} jo Sumold oy -—'720A7)
‘Mo[d jou seop | WY,
dwep 193591, s8uur qpg

‘s{axy 10 Loy Sur |

-3urs 1moa1yy pio) ssaxda(y
‘Jeuniou sday 191891 IV

m
A
_

|

‘uotnisod uo dwy

| souBISISAI

Buidury (o)

(‘1 *31 ‘061 31 weaSvyq eeg) ‘sdurer] ssupisisey JuiSury

*$1{Ng} JO 1e3[O ST
1moaro 10 snyeaedde Jr1sa] Jo jussy

539 ‘peteaado aq 0] shs
p q D. !

10§ 3597,

“(shoy SuiSuwx
« & »» 101) g 5oe[ 10
(sfox Surduwr ,, X ,,

pue AJewipio Ioj)

L soef oym Snid
Bur(eo 3195u] "UOT}
-09s w0 ¥oef A15138q
ojut Snid A1mjeq
JISU] ' PajoauUUOY
St [1°q ' yoigm 03
uonoss uo yoel Lue
016 oe{ 100UU0)

*1591 03 Sunje[ax
STOIPINIISUT [eleudd
PU® 1531 19pUD 3INOAL)




24

. ._uoco%:%
Surewa dwey  wonounf
pue Julr 0} sasead [jpg

‘(o1 -opy Ao Sursioaai
mo1yy pajdope st Surdun
sull , €, 910YM) g 'ON

[ *(ps3dope aq pinoys s3s93
| L3:7eq “‘Aepe1 Smiddiy oy
! 30 $3593 juounsnipe 10.)
, JULLIND J0jeIAURS

£q  BuwiBum Surdduy (0)

AUy
-ut s3ulx Jjoq pIeoqyoIMg
‘suayrep dwel uondunf

‘pue Suro8ino
je 3nid jo uopsesur uwo
smol8  dwe; uonounf

‘Jeuriou sA9Y [y

‘TewwIou sA3Y [y

*$1IN21D
Suiduux  pue  junys
dwer jo  Aynuguo) (9)

'SUNOIID AB[ai
auy uonoun{ pue dureg
24398 Jo Aynupuo)) (v)

(10€ 3 weiSeg 95g) gD WOJJ SUOLIPUNL *M°0 Papuy Inig

om(
*19359}
Jo z yoel ojur Snid
uonounf  j13suj
: *19159] 0} 335
suoyda[el  309uu0n
MO WO ud)syy
pue ‘p9Isa) 9q 03
uonpun{ jo ol ojur
Suid womisod vy,
J19sut 03 pue Sjo je
iswuoydal v,y SV
*(zol1 37) uorjoes
uo 1 ‘oN ¥oef 3593
SurBuir 03 6 ol
pu® uor}das uo ydel
£1:y3eq ojur Snid
A1933eq  jI98UY

*S3|neJ JO Jes[o St
31nopd 10 snrexedde J1 3593 Jo I NSIY

032 ‘peressdo aq 03 sA9Y

205 3897,

*3893 03 BuneEa
suonodnIIsul ~ﬂh0=0w
PU® 3533 I3PUN NI




25

. pue sawn ¢

*poog st uoissiwIsuer) yey)
djoN; -psyerado st 9 Loy
Usym POUSIBP  SUIBWI
soysey pua
3/o 1e dwre; Lrosiazadng

*'poo3 sI uoIssIuIsueI}
jeyl QJON  'SdWIl} 29Iy}
30—% «dy PUB (Vs mQE.E
19153, -porerado s1 Loy
USYM  POUINIED  SUlBWIAI
PUE Soul} 921Y) SAUSBY pud
8jo ye dure] Liosiradng

‘g A3y mo1y}
uay) pue ‘sown) I3 € Loy
s1erado pue z Loy mo1q],

“siuoydafal , v,
jueisip 03 yeads 01 g K9y
MOIYl  UdYl pue sawn
saayy 1 Loy oreradp

‘uonjeInies I19)ye Lepal
L1ostaradnsyouoneisd (/)

*[BSISA9X PIOD JO DUIS
-qy pud 3fo 0y o
-10 wonoun{ jo Annun
-uo)  ‘Aepa L1osia
-1adns  jo uoneradp (s)

-Auejuswowr
smo[8 ¢, dwel I91saT
:pasesar pue paIjerado st
L Ao 19338 Suix 01 spiey uoyy
‘paytasur-ax st Snid  won
-oun( udym ApualjuiIsiur
sBull  [Pq preoqyRNMG

‘oI ‘ON Aoy
Surszeasr moryqy peydope
Suiuueur, q,, 31 ( [eA19}
“ur JudMs oy} Suunp
pazeidwod  oq  pmous
suoryerado om} 989y} 1EY}
jueyrodurr st 3f—'90N])
‘pourad juayts ay3 Suunp £
Koy 2101521 pue ssaxda(g

3o
-10 3wiSunt aur] ,V,,
70 &3muyuod ‘pajdope
Swdun owy g, 31
10 ‘qmaIp Surunr jo
aul . d,, JO &ynunuod
pue “quormd A13ljeq
4q BuiBuu  Swdduy, (p)

‘pruos—*g°) WOJIJ SUOLIOUNL *M°0 POPUF Snigd

‘193531 Jo z xoef
ut 8nid wonounf

*491591 Jo T yoel
ur Snid wondunf

*191597 JO T }OBLOIUL
8nid wonoun( jrasur
-21 pUR MEBIPUIM

*S3|Nej JO 1BI[D SI
1moa1d 10 snyeredde jr 3593 Jo 3nsay]

012 ‘parersdo 9q 01 sLIYy

10} 1S9,

*1593 01 Sunepas
SUOTIONAISUT [R4aU3T
PU® 3531 I2pUN IR |




26

pat03sar si € A9y awiny yoea
smol8 dure] 1moxn pion

"PUOIIS B SIW
21y} Apprewxoxdde € Loy
a1erado pue z £93 MOIY ],

: won |
-eInws 1aiye Kepat (ool
snid gyoos jo uogesad( (p)

‘parerado st 1 Koy
uaym >wOTw «dan PU® V¥,
sdwef 101597, -paysmSunxa
surewa1 dwey 3 oI pioy |

‘mof g, pue . v, |

sduwe] 19389,

‘paysmun
-xo duej

NNdID  pIon)

‘smo[§ dwe] 301 proy |

"palIdsuL-al
Snid usym pausiEp pue
pus 3o ye umeipyia Snid |
uaym smo[S durefuorpoun|

'S3UY J2IY) 10 oM} I K9y
9yeaado pue ¢ Loy mory

1 'ON L9

. ‘yocot1
gsSnoxyy KLepr  {yooS
sn{d 5 0of jo uonuaey (2)

" *[es19491 piod O
TUIs(e pue Ae[a1yoos
snid 500§ jo uonerndg (g9)

(‘toor 31 wesSeiq)

‘[ewIou SAY [V

"SUNDID
dwe| Arosiazadns pue

9439[s  Jo 4nnunuon) (v)

"9 "ON

|

‘uonsod [euriou ux
aq 03 sAay 3MOID
p1op € yoel oqux
3S9) JIOpUN NI
p102 0 3nid jaesuj
‘uorgdes  uo  yoel
Aropeq o3ur Snrd

symoIry prop dn-3wiSSnig puw jsey Arosiazedng

|
deprowy |
uoysun: jo uonerdQ () |

"Puos—gr) woly suoyount *M°Q Ppuly 3nig

*S}[NeY JO ILS[D St
100210 310 snyeredde 31 9503 Jo JNSOY

*219 ‘pajexsdo aq 03 sKay

I0f 1S9

£1313q  3I0sU]
3nid

J9suUl-91 pue meip

w01 pus Ffo

je 1siuoydaa) ysy

*3s93 03 Junyefex
SUOIONIISUL [BISUS
pue 3533 I3pUn 3N



*smo1S durer
Arosiaredns  worysod v,
"Mo[3 , {,, PUE ,V,, sdure
19389], paysmnduixa durey
321> piod> dn-Sur38nig

el yealdq 3moIn

plod  jo

.3O~w i m L
pue v, sduwe[ i;msoy,
*saysey durey 31nd110 pion)

"$3WL) 99113
10 om3 1 Aoy o3eradp

‘peysmiunxo .,  ,,
pue v, sdurel 1s)se7

*smo[8 duref 3moI pron

TON |

SUOIXQUUO)) (&

& 109UUOISIP

piod>  jo

suotxsouuo)) (/)

REN
UN2I

K93  9sI9ARI

p1od>  jo

suorxauuoy) (2)

preos—SPNOIL) pIo) An-3uidln]g pue 9§59y, AI081AI3dNg

*1S3) I9PUN JINDILD JO
yoel-yeaiq ojur 3nid
3INO11> PI0d uoiisod

«Vy 4rImUIpIO
UB 1X9SU]  "PI103SaIl
L9y |, 109UUODSID,,

pue § ol 1331593
ut 3nyd 3moI pIod
dn-8wi88nid yum

*1$9] Jopun
1NOIID Uo 49 09U
-uodsIp,, MOIY]J,

131893
I9pun 3mdid uo £9
« 9SIDADI ,, MOIYJ,

*s3|neJ JO e[ S|
302410 10 snyeredde Jr 1597 Jo JMSAY

*5313 ‘pajesado aq 03 sAay

10 3537,

*31591 03 Sunieax
SUONONNISUL [e19uad
pue 1833 IPUN JINDILD




28

‘pasoysal st ¥ toN Aay
awyy yows mo[d ,vy,, durey !
191593 pue dwep Suie)

‘pa10ysal
L9y uaym paysmSBunxs si
pue paerado si € roN Loy
uoym samor3 dwey Sure)

'sM0138
uonoas uo  durey Suien

('stsys4s joa
ol uo L[uo 919y 11 -ON

Aoy 9sny)
¥ roN Qjeradp 1

*SOWII} [BIDASS
ON

‘SN [B1949s € "ON
sered 1T pue z 'ON

smopd |, v, dure 1o1sa],

T0N

*£e[a1 yo-md
Jo uoneradg (9)

i
, ‘uolBINIES 191je LB[aX
| Supeo j0  9seady ()

| “Lepo1 Suiyeo

Uooz j0 uonerdg (v)

(009 'y weiBe)) *quawrdinbyg Jure) uopdunp pepui-yoep

*sine;s O 1830 S1
11N2310 10 smivzedde §1 1893 JO I NSIY

019 ‘pajeiado aq 09 shay

10}158],

-1 goe{ 03 1893 3opuN
3MOI 300uu0)
‘uorpoes  uo  yoel
£131eq ojur Suid
L19132q  3I9SUT

*1591 03 Suneper
suo13onaisuy ersusd
Pu® 1833 J2pUN NI




29

TEST OF RESISTANCE LAMPS ON P.B.X. POWER-
RINGING LEADS.

(LOOSE LEAF DIAGRAM K 1703.)

To verify that these lamps are not short-circuited, a specml
test is made, using for the purpose the test circuit shown in the
above-mentioned diagram. One side of the test lamp is connected
to earth and the other to a flexible lead, which is used to tap on
to' the arrester of each working ringing lead. If the resistance
lamp is in order, a dull red glow will be observed on the test
lamp, but a bright glow will be observed if the resistance lamp is
short-circuited.

TEST OF SUPERVISORY AND PILOT LAMP CAPS.

To ensure that the metal portions of these lamp caps are not
in contact with the negative pole of the exchange battery owing
to the lamp being inserted in the jack in such a position that the
metal connexion plates of the lamp make contact with the frame-
work of the lamp jack, the following test is carried out. Using
a Headgear Receiver, which is earthed on one side by connecting
one of the clips to the ironwork of the section, each lamp cap is
tapped with the other clip. If a fault exists a click will be heard
in the Headgear Receiver.

ROUTINE TEST FAULT RECORDS AND RETURNS.

The methods of reporting, recording and summarising routine
test faults are contained in T.I. XXVII, Part 2. This instruction
also gives particulars relative to the plant to be tested, by whom
the tests should be made, i.e., traffic or engineering staff or both,
and the frequency of the tests.

APPARATUS USED BY MAINTENANCE STAFF FOR
LOCALISING FAULTS. /

In addition to the Testers already referred to, which can, of
course, be used to a considerable extent for localising faults as
well as for carrying out routine tests, a number of other testing
appliances have been designed to facilitate the work in connexion
with the localisation and clearance of faults occurring on the
exchange equipment. A brief description of each of the standard
arrangements at present in use in C.B. exchanges follows :—

Tester Nos. 5 and 5a, for Testing Subscribers’ Calling Equipments
(Diagram K 1705 A).

This is a pocket-size tester equipped with three lamps and
three keys, commonly known as the three-lamp set. It is used
for determining the nature and location of faults occurring upon
subsecribers’ exchange equipment. It has been re-designed to
render it serviceable for use at C.B. exchanges having the line
relay in either the *“A > or *“ B” line. A resistance has been
added to prevent the burning out of the 12 volt lamp. For use
with circuits having the line relay in the *“ A " line, this resistance
should be short-circuited.
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The operation of the tester will be clearly understood from
the diagram,

The use of this tester on a subscriber’s line circuit frequently
causes the subscriber to answer, since, when the tester keys are
operated, the condenser in the subscriber’s bell or indicator circuit
is discharged or charged as the case may be. For this reason its
use after ordinary working hours is not advisable, and Tester
No. 28 or No. 28a should be used on such occasions.

Tester No. 6 (Diagram K 1706).

This testing instrument, known as the drop-of-potential set,
is used for localising faults in the subscribers’ multiple at C.B.
exchanges.

The principle underlying the operation of the tester is that
when a telephone receiver is tapped across two points of a wire
in which a current is flowing a * click ”” is heard, due to the
difference of potentil between the two points to which the receiver
is connected. Use is made of this principle to determine the
jack or portion of wiring at fault in a multiple.

It will be obvious, therefore, that in making a succession of
taps at different points on a defective circuit, a click will be heard
in each instance where a current is flowing, and there will be
silence in the receiver when a section of the circuit is embraced
by the two points of contact between which a current is not
flowing.

The receiver, being very sensitive, will give an audible eclick
even when the potential difference applied to its terminals is
very small.

The keys on the tester permit the receiver to be connected
across the tip, ring, or sleeve wires as required, and the diagram
is sufficiently self-explanatory as regards actual testing operations.

An intelligent use of this tester in the case of a fault upon a
multiple will obviate the removal and examination of all the
multiple jacks except that on which the fault exists.

Tester No. 40.

This tester consists of two lamp jacks contained in an insu-
lating fibre tube, the jacks being fitted to accommodate lamps of
the voltage desired, at the respective ends of the tube. The tester
is filled with a removable insulated contact spike which, when not
in use, i3 housed on the body of the tester by means of two spring
steel clips. One lamp is for detection purposes and the other for
illumination. The tester is fitted with a reversing Key in asso-
ciation with a twin conductor flexible cord. Suitable spring clips
are fitted to the ends of the cords for the purpose of making
connexion to battery and earth respectively. The tester is used
for point to point testing on exchange equipment and the method
of application needs no further explanation. The circuit details are
given in Loose Leaf Diagram K 1719. The tester supersedes
Tester No. 8.
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Localisation Lamps (Diagram K 1006). .

At large exchanges a special plugging-up circuit, in accordance
with the diagram referred to, is provided to facilitate the localisa-
tion of exchange faults. The circuit is a modification of the
plugging-up circuits shown in Diagram K 1004, additional lamps
being fitted in prominent positions in the switch-room and test-
room so as to be readily seen by workmen engaged in localising
faults.

The circuit is fitted on the testing telephonist’s position. The
key associated with the cord can be set for various classes of
faults as in the case of ordinary plugging-up cords.

When the key is correctly set in accordance with the nature
of the fault on the circuit under test, the lamps do not glow so
long as the farlt persists, but are illuminated immediately the
fault disappears. The circuit is obviously of special value in
dealing with faults of an intermittent nature.

It will be seen from the diagram that the 500Q 4 500Q relay
is energised whilst the fault exists, thus preventing the operation
of the differential relay controlling the lamps until the fault is
cleared.

Tester No. 17 (Diagram T 104).

This tester was used for the testing of switchboard cords away
from the switchboard. It has been superseded by Tester No. 89.

Tester No. 45 (Diagram K 1717). )
This tester is designed for the use of the cord repair staff in
C.B. exchanges where cord repair tubes are fitted and provides
means of testing for continuity and reversals. The diagram is
self-explanatory.

Tester No. 89 (Diagram T 109).

This tester is for testing cords at the repair bench and for
testing multiple cables and jacks on new work (before cross-con-
" necting) in exchanges where the line and cut-off relays are
associated with the answering jacks.

The diagram is self-explanatory.

Testers Nos. 89 and 894.

These testers are for use by the Traffic Staff for routine
testing the calling equipments associated with prepayment
C.C.B. circuits at C.B. Manual Exchanges. Testers No. 89 are
for use at 22-volt exchanges and Testers No. 89A at 40-volt
exchanges.
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The method of making the test is as follows:—

(a) To test for *° Normal call ”* conditions, insert the black
plug into a battery jack and the red plug into a jack of the
line to be tested. If the circuit is in order the line lamp
will glow continuously.

(b) To test Emergency Call conditions, depress the button
fitted in the tester. The lamp should then flash intermittently.

(¢) To restore the circuit to normal, remove the red plug
and replace with a plug of an ordinary cord circuit.

Ezamination of Testers.

1t is important that periodical verification of the resistances
used in the standard testers should be made. This will be done
usually by the exchange maintenance officer, using Detector No. 2
or No. 4 and two or three primary cells, or other reliable method,
and applying the ordinary tests for resistance when various test
keys are depressed. The values obtained should be checked
against the theoretical values shown in the relevant diagrams and
where the difference is greater than 5 per cent. the particular
coils concerned should be changed.

(60838) W+, 23217/P.2859 500 9/42 Hw. G. 344 (T.5.8).
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(Continued)

GROUP D—econtinued
20, Superposed Circuits. Transformers. Bridging Colis and
Retardation Coils.
21. Call Offices.
22, Units, Amplifying. (No# on Sals.)

GROUP B
1. Automatic Telephony : Step-by-Step Systems.
2, Automatic Telephony : CodedCall Indica#or (C.C.I. )Working
3. Automatic Telephony : Keysending B * positions

GBOUP 4
1. Subscribers’ Apparatus.~—Common Battery System.
. Subscribers’ Apparatus, C.B.S. Part I—C,B.S, No, 1 System.
. Subscribers’ Apparatus. Magneto,
Private Branch Exchanges—Common Battery System.
. Private Branch Exchange—C.B. Multiptz No. 9.
. Private Branch Exchanges—Magneto.
. House Telephone Systems.
. Wirlng of Subscribers’ Premises.

GROUP @
1. Maintenance of Secondary Cells,
2. Power Plant for Telegraph and Telephone Purpuses,
3. Maintenance of Power Plant for Telegraplt and Telephone
Purposes.
4. Telegraph Battery Power Distributicn Boards,

ARouP H
l Open Line Construction, Part L.
2. ©Open Line Construction, Part 11,
Open Line Maintenance.
. Underground Construction, Part I—Conduits;
. Underground Construction, Part II—Cables.
. Underground Maintenance,
. Cable Balancing.
. Power Circuit Guarding.
9, Electrolytic Action on Cable Sheaths, etc,
10. Constants of Conductors used for Telegraph and Telephone
Purposes,
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GROUP I
1. Submarine Cables.

GBO'UI' X
1. Electric Lighting,
2. Lifta,
8, Heating Systems,
4. Pneumatic Tube Systems.
5. Gas and Petrol Engines.
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