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NATIONAL FOREWORD

This Malaysian Standard was prepared by the Technical Committee on Low Voltage
Switchgears, Controlgears and Wiring Accessories under the authority of the Electrotechnical
Industry Standards Committee.

Portable 2 pin socket-outlets according to this standard are not intended to be used as fixed
socket-outlet and shall not be an integral part of lampholders, lampcaps or adaptors. The
socket-outlets having no special protection against ingress of water are intended to be used
indoors, the surrounding ambient temperature does not exceed 35 °C.

During the development of this standard, reference was made to the following:

a) prEN 50074:1992 Two pole socket-outlets 2.5 A for equipment of Class Il for
household and similar purposes

b) MS 589: Part 2:1997  Specification for 13 A plugs and socket-outlets, Part 2: 13 A
switched and unswitched socket-outlets

c) IEC 60884 — 1:1994 Plugs and socket-outlets for household and similar purposes,
Part 1: General requirements

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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SPECIFICATION FOR PORTABLE 2 PIN SOCKET-OUTLETS FOR
CLASS Il EQUIPMENT FOR HOUSEHOLD AND SIMILAR PURPOSES

1. Scope

This Malaysian Standard applies to portable 2 pin socket-outlets for a.c. only, without earthing
contacts, with a rated voltage of 250 V and a rated current not exceeding 13 A, intended for
household and similar purposes. The portable 2 pin socket-outlet is an assembly consisting of
a non-detachable 2 core flexible cable fitted with a 13A plug complying with MS 589: Part 1
and having a single or multiple 2 pin shuttered socket-outlets. The 2 pin socket-outlet is only
compliant with flat non-rewirable two pole plug rated 2.5 A 250 V with cord complying to MS
1578. The portable socket-outlet sold in the market, most of them are rewirable and also
detachable type, is so constructed that it forms a complete unit with the flexible cable which
shall comply with MS 140 and having a minimum cross-sectional area of 1.25 mm>.

2. Referenced documents

The following referenced documents contain provisions which, through reference in this text,
constitute provisions of this Malaysian Standard. For dated references, where there are
subsequent amendments to or revisions of, any of these publications do not apply. However,
parties to agreements based on this Malaysian Standard are encouraged to investigate the
possibility of applying the most recent editions of the referenced documents. For undated
references, the latest edition of the publication referred to applies:

MS 589: Part: 1 13 A plugs and socket-outlets, adaptors and connection units: Part 2:
Switched and unswitched socket-outlets

MS 1428 General purposes fuse links for domestic and similar purposes (primarily for
use in plugs)

MS 140 Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V

IEC 60112 Method of determining the comparative and the proof tracking indicates of

solid insulating materials under moist conditions
IEC 60417 Graphical symbols for use on equipment

IEC 60695-2-1 Fire hazard testing Part 2: Test methods
Section 1: Glow wire test and guidance

MS IEC 61032 Protection of persons and equipment by enclosures - Probes for verification
ISO 1639 Wrought copper alloys - Extruded sections - Mechanical Properties

MS 1578 Specification for fat non-rewirable two-pole plugs 2.5 A 250 V with cord, for
the connection of class Il equipment for household and similar purposes
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3. Definitions

For the purposes of this standard, the following definitions apply.

3.1  Plug

Accessory having pins designed to engage with the contacts of a socket-outlet, also
incorporating means for the electrical connection and mechanical retention of flexible
cable(s).

3.2 Socket-outlet

Accessory having socket-contacts designed to engage with the pins of a plug and having
terminal for the connection of cable(s).

3.3 Portable socket-outlet

Socket-outlet which is intended to be connected to, or integral with, a flexible cable(s), and
which can easily be moved from one place to another while connected to the supply.

3.4 Multiple portable socket-outlet

Combination of two or more socket-outlets (see Figure 1).

3.5 Moulded-on portable socket-outlet

A non-rewirable portable socket-outlet, the manufacture of which is completed insulating
material moulded around pre-assembled component parts and the terminations of the flexible
cable.

3.6 Switched portable socket-outlet

A portable socket-outlet with an associated switch to disconnect the supply to the line socket
contact or to both line and neutral socket contacts.

3.7 Portable socket-outlet base
That part of the socket-outlet which carrier the contacts.
3.8 Shutter

Movable part incorporated into a socket-outlet arranged to shield the current-carrying socket-
outlet contact automatically when the plug is withdrawn.

3.9 Actuating member

That part which is moved, e.g. pulled, pushed or turned by the user, to operate the switch
mechanism.
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3.10 Indicator lamp (pilot lamp)
A lamp which illuminates to indicate that the socket-outlet contacts are energised.
3.1 Termination

Insulated or non-insulated connecting device intended non-re-usable electrical connection of
the external conductors.

3.12 Type test

A test or series of tests made on a type test sample, for the purpose of checking compliance
of the design of a given product with the requirements of the relevant standard.

3.13 Type test sample

A sample consisting of one or more similar units or specimens submitted by the manufacturer
or responsible vendor for the purpose of a type test.

3.14 Accessible external surface of a socket-outlet

All surfaces which can be touched by the test probe B of MS IEC 61032 when the socket-
outlet is installed as in use.

3.15 Live parts

Current-carrying parts and those metal parts in contact with them during normal use.
3.16  Fine wire thermocouple

A thermocouple having wires not exceeding 0.3 mm in diameter.

3.17 Resilient material

A material having the inherent capability of regaining or substantially regaining its original
form when deforming loads are removed.

4, Condition of use
Portable socket-outlets shall be suitable for use under the following conditions:

a) an ambient temperature having a peak value not exceeding +40 °C, the average
value over 24 h not exceeding +35 °C;

NOTE. Under normal conditions of use, the available cooling air is subject to natural atmospheric variations of
temperature and hence of the peak temperature occurs only occasionally during the hot season, and on those days
when it does occur it does not persist for lengthy periods.

b) a situation not subject to exposure to direct radiation from the sun or other source of
heat likely to raise temperature above the limits specified in a);

c) an altitude not exceeding 2 000 m above sea level; and
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d) an atmosphere not subject to abnormal pollution by smoke, chemical fumes, rain,
spray, prolonged periods of high humidity or other abnormal conditions.

5. General requirement

Portable 2 pin socket-outlets shall be so designed and constructed that in normal use, their
performance is reliable and without danger to the user or to the surroundings.

Compliance is checked by meeting all the relevant requirements and tests specified.

6. General conditions for tests
6.1 Test according to this standard are type tests.

Unless otherwise specified the portable socket-outlets are tested as delivered and under
normal conditions of use. The tests are carried out in the order a shown on schedule of test in
Table 1 at an ambient temperature of 27 °C +5 °C.

The portable socket-outlets used for the tests shall be representative of normal production
items in respect of all details which may effect the test results.

Non-rewirable socket-outlets shall be supplied with an appropriate flexible cord which shall be
at least 1 m long.

Portable socket-outlets shall be deemed to comply if no specimen fails in the complete series
of tests given in Table 1.

If one specimen fails in the complete series of tests given in Table 1, then portable socket-
outlets of that type shall be deemed to have failed to comply with this standard, unless the
portable socket-outlets shall be shown to be not representative of normal production or
design, in which case a further type test sample shall be submitted to the test or test in that
particular group. If there is no failure in this re-test then socket-outlets of that type shall be
deemed to comply with this standard.

If more than one specimen fails in the complete series of tests given in Table 1 then socket-
outlets of that type shall be deemed not to comply with this standard.

For type testing, all tests shall be tested in accordance with the schedule and must be
performed in the specified order.

NOTES:

1. References to carrying out specific tests in various clauses are not intended to indicate a sequence of testing
different to that in the schedule and should not be conducted as separate additional tests.

2. Where reference to MS 140 is made, equivalent flexible cords of the latest version of that standard may be used.
6.2 All inspections and tests of any one classification (see Clause 7), shall be carried out

as specified in the clauses listed in Table 1 on the number of specimens in the sample
column and in the order given.
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Table 1. Schedule of tests

Sequence Samples Test Clause number
1 3 Inspection, measurement, 6,7,8,9,10, 11 and 12.
gauging and manipulation
2 3 General 6,14.1,15,16,17.1 and 18.2
3 3 6, 14.2,15,17.2,17.3, 18.3, 16 and 20.2
4 3 6,19,20.4,21.2and 21.4
5 1 6 and 22
6 1 Materials 6 and 25.1
7 1 6, 25.2 and 26

7.

Rating

Portable 2 pin socket-outlets according to this standard shall have a rated current not
exceeding 13 A and a rated voltage not exceeding 250 V a.c.

8.

Classification

Portable 2 pin socket-outlets shall be classified as follows:

9.1

single or multiple;
switched or unswitched;
fused or unfused; and

with or without indicator lamp.

Marking

Portable 2 pin socket-outlets shall be marked with the following information, which

shall not be placed on screws or removable parts:

manufacturer’s or responsible vendor;
trade mark or identification mark;

the number of this Malaysian Standard;
rated current in amperes;

rated voltage in volts;

symbol for nature of supply;

type reference, which may be a catalogue number; and
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h) rating on each socket-outlet, i.e. 2.5 A

Such markings shall be marked on the accessible external surface.

9.2 Portable 2 pin socket-outlets fitted with a fuse shall be supplied with a removable tag,
label or instructions indicating the rating of the fuse link fitted, e.qg.; Fitted with ‘X’ ampere fuse’
(where ‘X’ denotes the rating of the fuse link).

9.2.1 Compliance shall be checked by inspection.

9.3 Portable 2 pin socket-outlets fitted with a flexible cord shall be supplied with a label or
instruction indicating the colour coding of the cores of the flexible cord as follows.

a) Blue: neutral
b) Brown: live

9.3.1 Compliance shall be checked by inspection.

9.4 If symbols are used they shall be as follows:
a) amperes, A;

b) volts, V;

c) alternating current, ~;

d) line, L;

e) neutral, N; and

f) fuse, {1

NOTE. Details of construction of symbols are given in IEC 60417.

For the marking of the rated current and rated voltage, figures may be used alone, the figures
for the current rating being placed before or above that of the rated voltage and separated by
a horizontal line.

If a symbol for nature of supply is used, it shall be placed next to the marking for rated current
and rated voltage. Examples are as follows:

13
a) 13A250V ~ or 13/250 ~ or ~;
250

13
b) 13 A 250V a.c. or 13/250 a.c. or —a.c.
250

9.5 Marking shall be durable and easily legible. Compliance is checked by inspection and
by the following test.
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The marking is rubbed by hand with a piece of cloth soaked with water and again for 15 s with
a piece of cloth soaked with petroleum spirit. The marking remains legible.

NOTES:
1. Marking made by impression, moulding, pressing or engraving is not subjected to this test.

2. It is recommended that the petroleum spirit used consists of a solvent hexane with an aromatic content of
maximum 0.1 % by volume, a kauributanol value of 29, initial boiling point of approximately 65 °C, a dry point of
approximately 69 °C and density of approximately 0.68 g/cn?.

10. Checking of dimensions
10.1  Portable 2 pin socket-outlets shall comply with Figure 2 and with relevant gauges.

10.1.1 Compliance is checked by measurement and/or by means of gauges in Figures 3 to
6.

NOTE. It shall not be possible to engage a plug for Class | equipment with the portable socket-outlet exclusively
designed to accept plugs for Class Il equipment.

11.  Protection against electric shock

111 Portable 2 pin socket-outlets shall be so designed that, when they are wired and
mounted as for normal use, live parts are not accessible, even after removal of parts of the
socket-outlets which can be removed without the aid of tool.

11.1.1 Compliance is checked by inspection.

11.2 It shall not be possible to make connection between a pin of a plug and a socket-
contact of a portable socket-outlet placed as for normal use, while the other pin of the plug is
accessible.

11.2.1 Compliance is checked by means of the test plug shown in Figure 12.

11.3  Shuttered socket-outlets shall be so constructed that live parts are not accessible,
without a plug in engagement with the gauge of Figure 7.

To ensure this degree of protection, socket-outlets shall be so constructed that live contacts
are automatically screened when the plug is withdrawn.

The means for achieving this shall be such that they cannot easily be operated by anything
other than a plug and it will not depend upon parts which are reliable to be lost.

11.3.1  Compliance is checked by inspection and for socket-outlets without a plug in
engagement, by applying a steel gauge shown in Figure 7 with a force up to 1 N and with
three independent straight movements applied in the most unfavourable conditions,
withdrawing the gauge after each movement.

The gauge shall be applied to the entry holes and it shall not be possible to touch live parts
with the gauge. An electrical indicator with a voltage not less than 40 V and not more than

50 V, is used to show contact with the relevant part.
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12. Terminations

12.1 Terminations shall provide for effective clamping and securing of conductors
connected to them so that efficient electrical connection is made.

12.1.1  Compliance shall be checked in accordance with 12.2.
12.2 Non-rewirable portable socket-outlets shall be provided with soldered, welded,
crimped or similar terminations. For all these methods of terminations, not more than two

strands of conductors shall be fractured during connection.

Screwed and ‘snap-on’ terminals shall not be used. Crimped connections shall not be made
on to presoldered flexible cords unless the soldered area is entirely outside the crimp.

12.2.1  Compliance shall be checked by inspection.

13. Construction of portable socket-outlets

13.1 Socket contacts shall be locked against rotation and removable only with the aid of
a tool, after dismantling the portable socket-outlet.

13.1.1  Compliance is checked by inspection and by manual test.

13.2 Socket-contact assemblies shall have sufficient resiliency to ensure adequate
contact pressure.

This requirement may also cover socket-outlets where contact pressure relies on insulating
parts having such characteristics as to ensure a safe and permanent contact in any condition
of normal use, with regard in particular to shrinkage, ageing and yielding.

13.2.1  Compliance is checked by inspection and by tests of Clauses 10, 18 and 19.

13.3 Socket-contacts shall be resistant to corrosion and abrasion.

13.3.1  Compliance is checked by test of 26.1.

13.4 Portable 2 pin socket-outlets shall be inspected to verify that there are means to
prevent stray wires of the conductor and/or live parts reducing the minimum distance through

insulation to the external accessible surface below 1.5 mm (with the exception of the
engagement face of the plugs).

NOTE. The verification of “means” may require the checking of the product construction or assembly method.

13.5 Insulating parts which keep the live parts in position shall be reliably fixed together,
and it shall not be possible to dismantle the portable socket-outlet without the aid of a tool.

13.5.1  Compliance is checked by inspection and by manual test.
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13.6 If covers of portable socket-outlets are provided with bushings for the entry holes for
the pins, these bushes shall not be removable from the outside or detachable inadvertently
from the inside, when the cover is removed.

13.7 Screws intended to allow access to the interior of the accessory shall be captive.

NOTE. The use of tight-fitting washers of cardboard or the like is deemed to be an adequate method of making
screws captive. Usage of special screws to hold cover and base is envisaged due to the product length and
ultrasonic welding may not be feasible.

13.7.1  Compliance with the requirements of 13.6 and 13.7 is checked by inspection.

13.8 Portable 2 pin socket-outlets shall be so designed that full engagement of
associated plugs is not prevented by any projection from their engagement face.

A barrier or some other acceptable means shall be provided on the engagement surface of
the socket-outlet to prevent entry of 2 pole plug with side earthing contacts.

13.8.1  Compliance is checked by determining that the gap between the engagement faces
of the socket-outlet and the plug does not exceed 1 mm when the plug is inserted into the
socket-outlet as far as it will go.

13.9 Combinations of socket-outlets with circuit breakers or other protective devices shall
comply with the relevant parts of the applicable standards, if any.

13.9.1  Compliance is checked by reference to appropriate documentation.
13.10 Portable 2 pin socket-outlets shall not be an integral part of lampholders.
13.10.1 Compliance is checked by inspection

13.11 The actuating member of a switch shall not remain at rest in the off position whilst
the switch contacts remain closed.

The actuating mechanism shall be so constructed that when operated the switch can remain
only in a position giving adequate contact or adequate separation of the contacts.

Switches shall be so constructed that undue arcing cannot when the switch is operated
slowly. The switch in any switched socket-outlet shall disconnect at least the supply to the line
socket contact.

Double pole switches shall make or break each pole with one movement of the actuator.

13.11.1 Compliance shall be checked by inspection and by the tests described in 16.2 and
16.3.

13.12 Multiple socket-outlets shall be capable of simultaneous use of all socket-outlets.

13.12.1 Compliance shall be checked by inspection and by fitting gauges as shown in
Figure 13 in adjacent socket-outlets of the multiple socket-outlets.
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13.13 If a fuse link is fitted to a socket-outlet, it shall comply with MS 1428 and shall be
mounted in suitable contacts between the line terminal or terminations and the corresponding
socket contact or contacts.

The design shall be such that the fuse link cannot be displaced accidentally during use or be
left in incorrect contact when the fuse cover or fuse carrier is replaced and secured in
position. It shall be possible to remove and replace the fuse link whilst passing current without
dismantling the socket-outlet and no live parts shall become accessible during its removal or
replacement. The contact for a fuse link connected tot he line terminal shall be formed in one
piece with a fixed part of the terminal or connected to it in such a way that it cannot work
loose in normal use, and the other contact for the fuse link shall be similarly connected to the
corresponding socket contact or contact.

13.13.1 Compliance shall be checked by inspection and by the application of the standard
test probe B of MS IEC 61032.

Fuse link clips in socket-outlets shall be checked for mechanical strength by the insertion and
withdrawal test as in 21.41.

Current making and breaking of fuse links shall be checked by the test described in 16.3 after
which the temperature-rise test described in Clause 16 shall be carried out.

14. Resistance to ageing and to humidity
14.1 Resistance to ageing

Portable 2 pin socket-outlets shall be resistant to ageing.
14.1.1  Compliance is checked by the following test.

Portable 2 pin socket-outlets are subjected to a test in a heating cabinet with an atmosphere
having the composition and pressure of the ambient air and ventilated by natural circulation.

The temperature in the cabinet is 70 °C =5 °C.

The specimens are kept in the cabinet for a minimum of 7 days.

The use of an electrically heated cabinet is recommended.

Natural circulation may be provided by holes in the walls of the cabinet.

After the treatment, the specimens are removed from the cabinet and kept at normal room
temperature and relative humidity for at least 4 h.

The samples shall show no crack visible with normal or corrected vision without additional

magnification, nor shall the material have become sticky or greasy, this being judged as
follows.

10
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With the forefinger wrapped in a dray piece of rough cloth the sample is pressed with a force
of between 4.9 N and 5.0 N.

NOTE. The force is obtained in the following way.. The sample is placed on one of the pans of a balance and the
other pan is loaded with a mass of the sample plus 500 g. Equilibrium is then restored by pressing the sample with
the forefinger wrapped in a dry piece of rough cloth.

No traces of the cloth shall remain on the sample and the material of the sample shall not
stick to the cloth.

After the test, the samples shall show no damage which would lead to non-compliance with
this standard.

14.2 Resistance to humidity

Portable 2 pin socket-outlets shall be proof against humid conditions which may occur in
normal use.

14.2.1  Compliance shall be checked by the humidity treatment described in this clause,
followed immediately by the measurement of the insulation resistance and by the electric
strength test specified in Clause 15.

The humidity treatment is carried out in a humidity cabinet containing air relative humidity
between 91 % and 95 %. The temperature of the air in which the samples are placed is
maintained within + 1 K of any convenient value t between 20 °C and 30 °C. Before being
placed in the humidity cabinet, the samples are brought to a temperature of between t and
t+4 °C.

The samples are kept in the cabinet for two days (48 h).

NOTES:

1. In most cases, the samples may be brought to the chosen reference temperature by keeping them at this
temperature for at least 4 h before the humidity treatment.

2. A relative humidity of between 91 % and 95 % can be obtained by placing in the humidity cabinet a saturated
solution of potassium nitrate (KNOs) or sodium sulphate (Na=SOs) in water having a sufficiently large contact surface
with the air.

3. In order to achieve the specified conditions within the cabinet it is necessary to ensure constant circulation of the
air within the cabinet and, in general, to use a cabinet which is thermally insulated.

The tests described in Clause 15 shall be made in the humidity cabinet or immediately after
removal of the specimen from the cabinet or room where the specified temperature is
maintained. Inspection shall not reveal any damage to the sample which would impair its use
or safety within the requirements of this standard.

11
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15. Insulation resistance and electric strength

15.1 The insulation resistance and electric strength of portable socket-outlets shall be
adequate.

15.1.1  Compliance shall be checked by the tests described in 15.1.2 and 15.1.3.
15.1.2 The insulation resistance is measured using a d.c. voltage of 500 V the

measurement being made 1 min after application of the voltage. The insulating resistance is
measured consecutively between:

a) line and neutral parts; and
b) line and neutral current parts connected together;
i) a metal foil in contact with the entire accessible external surface; and

ii) any metal part of a cord anchorage.
The insulation resistance shall be not less than the following:
a) 5 MQ between parts of opposite polarity;

b) 5 MQ between parts of opposite polarity connected together, and other parts
insulated therefrom; and

c) 2 MQ across switch contacts with the switch open (where applicable).
One pole of neon indicators and the like shall be disconnected before making this test.

Where terminations are not directly accessible, these tests shall be made using accessible
parts, e.g. socket-outlets contacts, known to be connected to the terminations.

15.1.3 5 A voltage of substantially sine-wave form, having a frequency of 50 Hz, is applied
for 601“08 between the parts indicated in 15.1.2. Initially, not more than 1 000 V is applied,
the voltage then being raised to 2 000 V + 60 V. The high voltage source used shall be such
that when the output is adjusted to 2 000 V £+ 60 V and is then short circuited, the output
current is not less than 200 mA. Any overcurrent protection shall not operate at a current less
than 100 mA.

No flashover or breakdown shall occur during the test.

Glow discharges without drop in voltage shall be ignored.

One pole of neon indicators and the like shall be disconnected before making this test.
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16. Temperature rise

16.1 General

Portable 2 pin socket-outlets shall be so constructed that the temperature rise in normal use
is not excessive.

16.2 Tests
Compliance shall be checked by the following tests.

Portable 2 pin socket-outlets are tested with 1 000 mm + 50 mm of 1.25 mm? 2-core PVC
flexible cable as given in Table 9 of MS 140.

The portable 2 pin socket-outlet is placed in its intended position of normal use on a
horizontal plywood board having a nominal thickness of 24 mm and having a surface
extending at least 150 mm in each direction beyond the extremities of the socket-outlet.

The test assembly shall be placed in a draught-free environment for the test.

Socket-outlets are tested using a test plug A of Figure 12 with brass pins. The test plug is
fitted with a 0.75 mm?® flexible cord complying with MS 140 and of length 1 000 mm = 50 mm.

The test plug is inserted into the socket-outlet and an alternating current of 4 A passed for 1
h. The plug shall be inserted in the set of socket-contacts considered to give the most
onerous conditions.

In the case of a multiple portable socket-outlet, the test repeated with the test current as
shown below:

a) for less than or equal to six sets of socket-outlets, a test current of 2.5 A is applied to
each socket-outlet, the total test current being 14 A; and

b) for more than six sets of socket-outlet, the total test current of 14 A shall be equally
divided among the socket-outlets.

The temperatures are measured by means of fine wire thermocouples so chosen and
positioned that they have negligible effect on the temperature being determined.

During the test temperature rises are measured at the terminations and where overheating
might result in hazard. The temperature rise of the terminations shall not exceed 45 K.

17. Breaking capacity

17.1 Portable 2 pin socket-outlets shall have adequate breaking capacity.

17.1.1 Compliance is checked by the following test by means of an appropriate test
apparatus.

13
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Socket-outlets are tested using a test plug A given in Figure 12.

The length of the stroke of test apparatus is between 50 mm and 60 mm. The plug is inserted
into and withdrawn from the socket-outlet 50 times (100 strokes) at a rate of 30 strokes per
minute. The test voltage shall be 1.1 times the rated voltage and the test current shall be 1.25
times the rated current.

The period during which the test current is passed from the insertion of the plug until the
subsequent withdrawal is 1.5 *-53. Portable socket-outlets are tested using an alternating
current (cos ¢= 0.6 £ 0.05).

During the test no sustained arcing shall occur.

After the test, the specimens shall show no damage impairing their further use and the entry
holes for the pins shall not show any damage which may impair the safety within the meaning
of this standard.

17.2 Switches shall have adequate breaking capacity.

17.2.1  Compliance shall be checked by the following test.

For switched portable 2 pin socket-outlet the switch shall make and break a current of 1.25
times the rated current in a substantially non-inductive a.c. circuit at 275V £ 5 V, 10 times in
succession at intervals of approximately 30 s.

During the test no sustain arcing occur.

After the test, the specimens shall show no damage which may impair their use.

17.3 For fused portable 2 pin socket-outlet, the fuse contacts shall make and break a
current by insertion and removal of a fuse in a substantially non-inductive a.c. circuit at 275 V
+ 5V, 10 times in succession at intervals of approximately 30 s, the values of the current
being 1.25 times rated current + 0.4 A for fuses in single socket-outlet and 1.6 times rated
current + 0.4 A for fuses in multiple socket-outlets. Standard 13 A fuse links in accordance
with MS 1428 are used for this test, and may be replaced if necessary during the test.

After the test the socket-outlet shall comply with the 13.11, Clause 16, 20.4 and Clause 23.

18. Normal operation

18.1 Portable 2 pin socket-outlets shall withstand without excessive wear and tear or
other harmful effect, the mechanical, electrical and thermal stresses occurring in normal use.

18.1.1 Compliance is checked by the test of 18.2 by means of an appropriate test
apparatus.

The plug pins are renewed after 4 500 and 9 000 insertions and withdrawals.
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18.2 Socket-outlets are tested using a test plug A given in Figure 12.
The plug is inserted into and withdrawn from the socket-outlet 5 000 timoezs (10 000
movements) at rate of 30 strokes per min. The specimens are tested at 2.5 A * A and at
250 V +10 V a.c. in a resistive circuit.
The test current is passed during each insertion and withdrawal of the plug. The periods
during which the test current is passed from insertion of the plug until subsequent withdrawal
is 1.5%s.

0

During the test, no sustained arcing shall occur.

After the test, the specimens shall not show:

a) wear impairing their further use;

b) deterioration of enclosures, insulating linings or barriers;

c) damage to the entry holes for the pins that might impair proper working;
d) loosening of electrical or mechanical connections; and

e) seepage of sealing compound.

A gauge according to Figure 8 is applied to the entry holes corresponding to the live contacts
with a force up to 20 N and it is applied successively in three directions without withdrawing or
rotating the gauge after each movement, and then a steel gauge according to Figure 7 is
applied with a force up to 1 N and in three directions with independent movements
withdrawing the gauge after each movement.

The gauges of Figures 7 and 8 shall not touch live parts when they remain under the relevant
forces. An electrical indicator, with a voltage not less than 40 V and not more than 50 V, is
used to show contact with the relevant part.

The specimens shall then comply with the requirements of:

i) 19.2; and

ii) Clause 16 (temperature rise), the test current being equal to the test current
required for the normal operation test and the temperature rise, at any point, not
exceeding 45 K, and they shall withstand an electric strength test made according to
15.1.3 the test voltage being reduced to 1 500 V.

The specimen shall also comply with the requirements of 21.3.

18.3 For switched portable socket-outlet, switches shall be able to perform 30 000 switch

movements at a uniform rate of 30 movements per min. The “On” and “Off” period
are the same.
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The test is made at 250 V £ 10 V a.c. in a resistive circuit with following currents where
applicable:

a) 2.5 A for switches controlling individual socket-outlet ; and

b) 2.5 A times N (where N is the number of socket-outlets) for the switch controlling a
group of socket-outlets.

After the test, the test sample shall still be in a serviceable condition and compliance is
checked by Clauses 14 and 15. The test voltage for 14.3 is reduced to 1 500 V.

The test in Clause 15 is conducted with the test current reduced to 2.5 A. The temperature
rise on the terminations shall not exceed 45 K after 1 h of passing current.

19. Force necessary to withdraw plug

The construction of the portable 2 pin socket-outlets shall allow the easy insertion and
withdrawal of the plug and prevent the plug from working out of the socket-outlet in normal
use.

Compliance is checked by:

a) a test to ascertain that the maximum force necessary to withdraw test plug B of
Figure 12 from the socket-outlet is not higher than 40 N; and

b) a test to ascertain that the minimum force necessary to withdraw a single pin gauge
of Figure 4 from the individual socket-outlet.

19.1 Verification of the maximum withdrawal force

The portable 2 pin socket-outlet is fixed to the mounting plate of an apparatus similar to that
shown in Figure 10 so that the axis of the socket-contacts are vertical and the entry holes for
the pins of the plug face downwards.

Before use, the pins of test plug B are wiped free from grease with a piece of cloth using a
cold chemical degreaser such as trichloroethane or petroleum spirit.

NOTE. When using the liquid specified for the test, adequate precautions should be taken to prevent inhalation of
vapour.

The test plug B is inserted into and withdrawn from the socket-outlet ten times. It is then again
inserted, a carrier E, for a principal mass F and a supplementary mass G, being attached to it
by means of suitable clamp D. The supplementary mass is such that it exerts a force of 4 N.
The principal mass, together with the supplementary mass, the clamp, the carrier and the test
plug exert a force of 40 N.

The principal mass is hung on the test plug without jolting and the supplementary mass is
allowed to fall from a height of 50 mm onto the principal mass.
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The plug shall not remain in the socket-outlet.
19.2 Verification of the minimum withdrawal force

The withdrawal pull gauge of Figure 4 is applied to each individual socket-contact with the
socket-outlet held horizontally and the gauge hanging vertically downwards. Shutters are
rendered incorperative so as not to affect the test.

Before use, the gauge is wiped free from grease with a piece of cloth using a cold chemical
degreaser such as trichloroethane or petroleum ether.

The gauge is then inserted into the contact assembly. The gauge is applied gently, and care
is taken not to knock the assembly when checking the minimum withdrawal force.

The gauge shall not fall from the contact assembly within 30 s.

20. Flexible cables and their connection

20.1 Portable 2 pin socket-outlets shall be provided with a cord anchorage such that the
conductors are relieved from strain, including twisting, where they are connected to the
terminations, and that their covering is protected from abrasion. The sheath of the flexible
cable be clamped within the cord anchorage.

20.1.1  Compliance shall be checked by inspection.

20.2 The effectiveness of the retention is checked by the following tests by means of an
apparatus as shown in Figure 10. Portable 2 pin socket-outlets are tested as delivered; the
test is made on new specimens.

The specimen is placed in the test apparatus so that the axis of the flexible cable is vertical
where it enters the specimen. The flexible cable is then subjected 100 times to a pull of 60 N.
The pulls are applied practically without jerks each time for 1 s. Care shall be taken to exert
the same pull on all parts (core, insulation and sheath) of flexible cable simultaneously.
Immediately afterwards, the flexible cable is subjected for 1 min to a torque of 0.30 Nm for
flexible cable of 1.25 mm? or 0.35 Nm for flexible cable of 1.5 mm?. There shall be no break in
the electrical connections.

For measurements of the longitudinal displacement, a mark is made on the flexible cable at a
distance of approximately 20 mm from the end of the specimen or the flexible cable guard,
before it is subjected to the pull.

If, there is no definitive end to the specimen of the flexible cable guard, an additional mark is
made on the body of the specimen.

The displacement of the mark on the flexible cable in relation to the specimen or flexible cable
guard is measured while the flexible cable is subjected to the pull.
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20.3 Portable 2 pin socket-outlet shall be provided with a 22 core sheathed flexible cable
having a minimum conductor cross-sectional area of 1.25 mm”~ and not exceeding 6 m in
length. The flexible cable shall comply with MS 140.

In the case of unswitched portable 2 pin socket-outlets, they shall be subject to the following
conditions:

a) The length of cord shall be limited to 3 m;
b) There shall be sufficient marking to indicate that the cord/cable used shall not
exceed 3 m.

20.3.1 Compliance shall be checked by inspection and by measurement and by checking
that the flexible cables are in accordance with MS 140.

20.4 Portable 2 pin socket-outlets shall be so designed that the flexible cable is protected
against bending where it enters the accessory. Guards provided for this purpose shall be of
insulating material and shall be fixed in a reliable manner.

NOTE. Helical metal spring springs, whether bare or covered with insulating material, should not be used as flexible
cable guards.

Compliance is checked by inspection and by a flexing test made by means of an apparatus as
shown in Figure 11. The test is made on new specimens. The specimen is fixed to the
oscillating member of the apparatus so that, when this is at the middle of its travel, the axis of
the flexible cable, where it enters the specimen, is vertical and passes through the axis of
oscillation. The specimen is, by variation of the distance between the fixing part of the
oscillating member and the axis of oscillation, so positioned that the flexible cable makes the
minimum lateral movement when the oscillating member of the test apparatus is moved over
its full travel.

NOTES:

1. In order to have the possibility of finding easily by experiment the mounting position with the minimum lateral
movement of the flexible cable during the test, the flexing apparatus should be built in such a way that the different
supports for the accessories mounted on the oscillating member can be readily adjusted.

2. It is recommended to have a device (e.g. a slot or a pin) to see whether the flexible cable makes the minimum
lateral movement.

The flexible cord is loaded with a mass such that the force applied is 20 N. The rated current
of 13 A is passed through the line and neutral conductors, the voltage between them being
250 V.

The oscillating member is moved through an angle of 90° (45° on either side of the vertical),
the number of flexing being 10 000 and the rate of 60 flexing per min.

NOTE. A flexing is one movement, either backwards or forwards.
Specimen with circular section flexible cables are turned through 90° in the oscillating

member after 5 000 flexing, specimens with flat flexible cables are only bent in a direction
perpendicular to the plan containing the axes of the conductors.
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During the flexing test, three shall be no interruption of the current and no short-circuit
between the conductors.

NOTE. A short-circuit between the conductors of the flexible cable is considered to occur if the current attains a
value equal to twice the test current of the accessory.

After the test the guard, if any, shall not have separated from the body and the insulation of
the flexible cable shall show no sign of abrasion or wear; broken strands of the conductors

shall not have pierced the insulation so far as to become accessible. Breakages of conductor
strands shall not exceed 10 % of the total number of conductor strands in any core.

21. Mechanical strength

21.1 General

Portable 2 pin socket-outlets shall have adequate mechanical strength and be so constructed
as to withstand such handling as may be expected in normal use.

Compliance is checked by the appropriate tests of 21.2, 21.3 and 21.4.

21.2 Drop tests

The portable 2 pin socket outlets are tested as delivered.

The free end of the flexible cord which is approximately 2 250 mm long is to a wall at a height
of 400 mm above the floor, as shown in Figure 13. The specimen is held so that the cable is
approximately horizontal and then it is allowed to fall on to a concrete floor, eight times, the
flexible cord being rotated through approximately 45° at its fixing each time.

After the test, the portable 2 pin socket-outlet shall show no external damage which affect, no
parts shall have become detached or loosened and it shall satisfy the withdrawal tests,

insulation resistance and dielectric strength tests.

Small chips and dents which do not adversely affect the protection against electric shock are
ignored.

213 Shuttered socket-outlets
Shuttered socket-outlets shall have the shutter so designed that it withstands the mechanical
force which may be expected in normal use, for example when a pin of a plug is inadvertently

forced against the shutter of a socket-outlet entry hole.

Compliance is checked by the following tests, which are carried out both on specimens which
have been submitted to the tests according to Clause 18, and with treatment as in 14.1.

One pin from the test plug A is applied for 1 min with a force of 40 N against the shutter of an
entry hole in a direction perpendicular to the front surface of the socket-outlet.
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For shutters provided as the only means to prevent single-pole insertion, the force shall be 75
N instead of 40 N.

The pin shall not come in contact with live parts. An electrical indicator with a voltage not less
than 40 V and not more than 50 V is used to show contact with the relevant part.

After the test, the specimens shall show no damage within the meaning of this standard.

21.4 Fused clips

A solid link of stainless steel is inserted and withdrawn from the fuse clips of a fused socket-
outlet 20 times in succession in a normal manner, not in misuse conditions, at a rate not

exceeding 10 per min. A standard fuse link complying with MS 1428 is then fitted and the
appropriate mechanical strength test completed.

22. Resistance to heat

22.1 General

Portable 2 pin socket-outlets including enclosures shall be sufficiently resistant to heat.
Compliance shall be checked by the test described in 22.2.1 and 22.2.2.

Parts intended only for decorative purposes are not submitted to this test.

22.2 Resistance to heat tests

22.2.1 The specimens are kept for 1 h in a heating cabinet maintained at the following
temperature 100 °C = 2 °C.

During the test they shall not undergo any change impairing their further use and the sealing
compound shall not flow to such an extent that live parts are exposed.

After the test the specimens are then allowed to cool down to approximately room
temperature. There shall be no access to live parts which are normally not accessible when
the specimens are mounted in normal use, even if the standard test finger is applied with a
force not exceeding 5 N.

After the test, markings shall still be legible.

Discoloration, blisters or slight displacement of the sealing compound is disregarded provided
that safety is not impaired within the meaning of this standard.

22.2.2 Portable 2 pin socket-outlets with external parts of resilient material, e.g.
thermoplactics, rubber, are subjected to a compression test by means of an apparatus similar
to that shown in Figure 14, the test being made in a heating cabinet at a temperature of 70 °C
+5 °C.
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The socket-outlet is clamped between the jaws in such a way that these press against it in the
area where it is gripped in normal use, the centreline of the jaws coinciding as nearly as
possible with the centre of this area.

The force applied through and including the effect of the jaws is 20 N.

After 1 h the jaws are removed and the socket-outlets shall satisfy the tests described in
15.1.2 and 15.1.3 and shall accept the gauge of checking of dimensions.

22.3 Ball pressure test

Parts of insulating material necessary to retain current carrying parts are subject to a ball-
pressure test by means of the apparatus shown in Figure 15.

Before the test is started, the ball and the support on which the specimen shall be placed, are
brought to the temperature specified. The part under test shall be place on a 3 mm thick steel
in direct contact with it, so as to be supported to withstand the test force.

NOTE. When it is not possible to carry out the test on the specimens, the test should be carried out on a piece at
least 2 mm thick which is cut out of the specimen. If this is not possible, up to and including four layers, each cut out
of the same specimen, may be used, in which case the total thickness of the layers should not be less than 2.5 mm.

The surface of the part to be tested is placed in the horizontal position and a steel ball of 5
mm diameter is pressed against the surface with a force of 20 N.

The test load and the supporting means are placed within the heating cabinet for a sufficient
time to ensure they have attained the stabilised testing temperature before the test
commences.

The test is made in a heating cabinet at a temperature of 125 °C £ 2 °C.

After 1 h, the ball is removed from the specimen which is then cooled down within 10 s
approximately to room temperature by immersion in cold water. The diameter of the
impression caused by the ball is measured and shall not exceed 2 mm.

22.4 Parts of insulating material not necessary to retain current-carrying parts in position,
even through they are in contact with them, are subjected to a ball pressure test in
accordance with 22.3, but the test is made at a temperature 70 °C £2 °C or 40 °C £ 2 °C plus
the highest temperature-rise determined for the relevant part during the test of Clause 15,
whichever is the higher.

23. Screws, current-carrying part and connections

23.1 Screws and nuts which are intended to be tightened during installation, or use
during replacement of a fuse link shall withstand the mechanical stresses occurring in normal
use.
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23.1.1  Compliance shall be checked by the following test.
The screw is tightened and loosened as follows:

a) 10 times for screws in engagement with a thread of insulating material, the screw
being completely removed and replaced each time; and

b) 5 times for nuts and other screws.

The test is made by means of a suitable test screwdriver, applying a torque as given in Table
2.

During the test no damage impairing the further use of the screwed connection shall occur.

NOTE. It is essential that the shape of the blade of the test screwdriver suits the head of the screw being tested and
that the screw is not tightened in jerks.

Table 2. Torque values for screws and nuts

Declared diameter of screw thread Torque
For metal screws For other metal For screws of
(see NOTE) screws and nuts insulating material
mm N.m N.m N.m
Up to and including 2.8 0.2 0.4 0.4
Over 2.8, up to and including 3 0.25 0.5 0.5
Over 3, up to and including 3.2 0.3 0.6 0.6
Over 3.2, up to and including 3.6 0.4 0.8 0.6

NOTE. This column applies to metal screws without heads if the screw when tightened does not protrude from the
hole, and to other metal screws which cannot be tightened by means of a screwdriver with a blade wider than the
diameter of the screw.

23.2 Rivets which serve as electrical as well as mechanical connections, shall be locked
against loosening and/or turning.

23.2.1  Compliance shall be checked by inspection and by manual test.
NOTES:
1. Spring washers and the like may provide satisfactory locking.

2. For rivets a non-circular shank or an appropriate notch may be sufficient.

23.3 Current-carrying parts shall be of brass, copper, phosphor-bronze or other metal at
least equivalent with regard to its conductivity, resistance to abrasion and resistance to
corrosion.

NOTE. This requirement does not ally to screws, nuts, washers, clamping plates and similar parts of terminations.
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23.3.1  Compliance shall be checked by inspection and by the relevant tests described in
Clauses 16 and 26.

24. Creepage distances, clearances and distances through
insulation

241 When the socket-outlet is correctly assembled and wired with the appropriate cable
or flexible cord the minimum clearance through air and the minimum creepage distance shall
be 2.5 mm as follows:

a) between live parts of opposite polarity (the value of 2.5 mm is reduced to 1 mm for
the distance between the lead wires in the pinch of a neon lamp with external
resistor);

b) between live parts and any other parts;

c) between live parts and the accessible external surface of the socket-outlet;

d) between component parts in the fused line circuit which are separated by the

removal of the fuse link; and

e) between the edge of any line or neutral socket contact aperture and a metallic front
plate.

The minimum clearance between switch contacts in the open position for switched socket-
outlets shall be 1.2 mm.

2411 Compliance shall be checked by inspection and measurement. Movable parts shall
be placed in the most unfavourable position. Nuts and screws with non-circular heads shall
have been tightened in the most unfavourable position. In portable socket-outlets the
clearances shall be measured when fitted with the maximum size of conductors.

NOTE. The contribution to the creepage distance of any groove less than 1 mm wide is limited to its width; any air
gap less than 1 mm is ignored in computing the total clearance.

24.2 Socket-outlets shall have a minimum distance through insulation between live parts
and the accessible external surface, of either:

a) 2 mm through solid insulation; or
b) 3 mm comprising at least 1 mm through solid insulation plus an additional distance
through air.

NOTE. The requirements of this clause do not apply to any flexible cord connected to the portable 2 pin socket-
outlet.

24.21 Compliance shall be checked by inspection, measurement and where the solid
insulation is less than 2 mm by the following test.

Test probe 11 of MS IEC 61032 is applied to the surface with a force of30 _02 N. This shall not
cause the distance through air to reduce below 1 mm whilst under pressure and, after
removal of the 30 N force, the measurement shall be approximately equal to the original air
gap, with a permissible negative deviation of 10 %.
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25. Resistance of insulating material to abnormal heat, to fire and to
tracking

25.1 Resistance to abnormal heat and to fire

Parts of insulating material which might be exposed to thermal stresses due to electric effects,
and the deterioration of which might impair the safety of the accessory, shall not be unduly
affected by abnormal heat and fire.

Compliance is checked by the test of 25.1.1.
25.1.1  Glow-wire test

The test is performed in accordance with Clauses 5 to 11 of IEC 60695-2-1 under the
following conditions:

a) for parts of insulating material, necessary to retain current-carrying parts in position,
by the test made at a temperature of 750 °C; and

b) for parts of insulating material, not necessary to retain current-carrying parts in
position, even though they are in contact with them, by the test made at a
temperature of 650 °C.

If the tests specified have to be made at more than one place on the same specimen, care
shall be taken to ensure that any deterioration caused by previous tests does not affect the
result of the test to be made.

Small parts, such as washers, are not subjected to these tests.

The tests are not made on parts of ceramic material.

NOTE. The glow-wire test is applied to ensure that an electrically heated test wire under defined test conditions does
not cause ignition of insulating parts or to ensure that a part of insulating material, which might be ignited by the
heated test wire under defined conditions, has a limited time to burn without spreading fire by flame or burning parts
or droplets falling down from the tested part onto a pinewood board covered with tissue paper.

If possible, the specimen should be a complete accessory.

NOTE. If the test cannot be made on a complete accessory, a suitable part my be cut from it for the purpose of the
test.

The test is made on one specimen.
The test is made applying the glow wire once.
In case of doubt, the test shall be repeated on two further specimens.

The specimen shall be positioned during the test in the most unfavourable position of its
intended use (with the surface tested in a vertical position).
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The tip of the glow wire shall be applied to the specified surface of the specimen taking into
account the conditions of the intended use under which a heated or glowing element may
come into contact with the specimen.

The specimen is regarded as having passed the glow-wire test if:

a) there is no visible flame and no sustained glowing; or
b) flames and glowing at the specimen extinguish within 30 s after the removal of the
glow-wire.

There shall be no ignition of the tissue paper or scorching of the board.
25.2  Tracking test

Parts of insulating material retaining live parts in position shall be of material resistant to
tracking.

Compliance is checked according to MS IEC 60112.
Ceramic parts are not tested.

A flat surface of the part to be tested, if possible at least 15 mm x 15 mm and at least 3 mm
thick, is placed in the horizontal position.

The material under test shall pass at a proof tracking index of 175 V using the test solution A
with the interval between drops of 30 s + 5 s.

No flashover or breakdown between electrodes shall occur before a total of 50 drops has
fallen.

26. Resistance to rusting
26.1 Ferrous parts shall be adequately protected against rusting.

26.1.1 Compliance shall be checked by the following test.

All grease is removed from the parts to be tested by immersion in carbontetrachloride,
trichloroethane or an equivalent degreasing agent for 10 min.

The parts are then immersed for 10 min in a 10 % solution of ammonium chloride in water at
a temperature of 27 °C + 5 °C.

Without drying, but after shaking off any drops, the parts are placed for 10 min in a box
containing air saturated with moisture at a temperature of 27 °C + 5 °C. After the parts have
been dried for 10 min in a heating cabinet at a temperature of 100 °C £ 5 °C, their surfaces
shall show no sign of rust.
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NOTES:
1. Traces of rust on sharp edges and any yellowish film removable by rubbing should be ignored.
2. For small springs and the like, and for inaccessible parts exposed to abrasion, a layer of grease may provide

sufficient protection against rusting. Such parts are subjected to the test only if there is doubt about the effectiveness
of the grease film, and the test is then made without previous removal of the grease.

Figure 1. Multiple portable socket-outlet
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Socket-contracts resilient between 1.5 and 4.3 mm (C2 and C3). They may have a shape other than tubulars;
Within this thickness the guidance for the pins shall be at least 1.5 mm;

Distance between engagement face and point of first contact; and
Space for shutters, if any, and cover place.

Figure 2. Socket-outlet for two-pole flat plug for Class Il appliances
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Dimensions in millimetres

NOTE. It shall not be possible to insert the relevant gauge into the entry holes without undue force

Figure 3. Gauge C1 for size of entry holes for plug pins
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Dimensions in millimetres
NOTES:

1) The mass (weight) of the gauge shall be 150 g.
2) The gauge shall not fall from the socket-contact under its own weight.

Figure 4. Gauge C2 minimum opening of socket-contacts



MS 1579:2003

0.7

300 O
-0.5

20 9
10.0

PR, NS

+0.02
i 23.08 7}
e 1
]
@ 4.06 +g.ﬂ1 = ;.
- =]
(=]
I |
|
T
T
|
I
el
]
i
!
L |
i
—1
|
@ 4.06 * 3O e
L=
s rif— &3
(2] 5
— 1
1412 0
.0.02

s

Dimensions in millimetres

NOTE. It shall be possible to insert the pins on both sides of the gauge completely into the socket-outlet without
undue force.

Figure 5. Gauge C3 for acceptance of plugs
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NOTE. The short pin of the gauge shall not reach the socket-contacts of the socket-outlet and the long pin shall
touch the socket-contacts when the gauge is completely inserted.

Figure 6. Gauge C4 for distance to point of first contact
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Dimensions in millimetres
NOTE. To calibrate the gauge, a push force of 1 N is applied on the steel rigid wire in the direction of its axis: the

characteristics of the gauge internal spring shall be such that the surface A-A’ is brought practically to the same level
as the surface B-B’ when this force is applied.

Figure 7. Gauge for checking non-accessibility of live parts, through shutters
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NOTE. To calibrate the gauge, a push force of 20 N is applied on the steel rigid wire in the direction of its axis: the
characteristics of the gauge internal spring shall be such that the surface A-A’ is brought practically to the same level

as the surface B-B’ when this force is applied.

Figure 8. Gauge for checking non-accessibility of live parts, through shutters after
normal operation tests
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Figure 9. Apparatus for checking the withdrawal force
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Figure 10. Apparatus for testing the cord retention
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Figure 11. Apparatus for flexing test
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Test plug For test of clause Pin " diameter, d mm Pin material
A 15,16 and 17 4£0.03 Brass ?
B 18 Steel ¥
4.06 ) 44 ee

The pins of the test plug are parallel and have no insulating sleeves. The pin ends are
rounded.
The material of the brass pins shall be as specified in ISO 1639 for type Cu Zn39 Pb2.

Finely ground hardened steel, having a surface roughness not exceeding 0.8 pm over the
active length of the pins.

Figure 12. Test plugs
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Figure 13. Arrangement for mechanical strength test on multiple portable socket-outlet
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Figure 14. Apparatus for pressure test
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Figure 15. Ball pressure test
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