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Electrical Wiring Accessories Sectional Committee, ETD 14

FOREWORD

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards, after the draft
finalized by the .Electrical Wiring Accessories Sectional Committee had been approved by the Electrotechnical
Division Council.

This standard was first published in 1967. First revision of this standard has been undertaken in order to align
with latest international practices.

Since many requirements and test methods relevant to different types of socket outlets are similar, these
have been covered in IS 1293 ‘Plugs and socket outlets of 250 volts and rated current up to 16 amperes

( fhird revision j’ with the intention of covering specific requirement of individual type of socket-outlets in separate
standards.

This standard is to be read in conjunction with IS 1293 to which reference has been given regarding general

requirements as well as test method. Should, however, any deviations exist between IS 1293 and this standard,
the provisions of the latter shall apply. Sequence of clauses used in this standard is the same as in IS 1293 for

easy reference. Whenever particular requirement is not applicable to this type of socket-outIets, the same has
been indicated accordingly. Any addition to the existing provisions of a sub-clause of IS 1293 has been indicated

as under.

Addition — Followed by the text of the additional matter.

Clauses/Tables which are additional -to those of IS 1293 are numbered starting from 101 and additional
sub-clauses are nllmbered with the main clause number followed by 101, 102, for example, 3.101.

‘This standard is based on corresponding IEC Publication 60884-2-6 ( 1997 ) ‘Plugs and socket-outlets for
household and similar purposes — Part 2-6: Particular requirements for switched socket-outlets with interlock for
fixed installation’.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final
value, ohserv.ed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with
1S 2: 1960 ‘Rules for rounding off numerical values ( revised )’. The numb& of significant places retained in
the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

INTERLOCKING SWITCH SOCKET

OUTLETS — SPECIFICATION

( First Revision)

1 SCOPE

Replace this clause of IS 1293 by the following:

This standard applies to switched socket-outlets
with interlock for ac only, for fixed electrical

installations, with or without earthing contact, with
rated voltage above 50 V but not exceeding 440 V and

a rated current not exceeding 32 A, intended for
household and similar purposes, either indoors or
outdoors.

Switched socket-outlets with interlock according

to this standard consist of a combination of socket-
outlets according to IS 1293, interlocked with a

switch according to IS 3854 supplied as a complete
unit,

The rated current is limited to 16A maximum for
fixed accessories provided with screwless terminals.

This standard does not cover requirements for flush
mounting boxes.

However, it covers those requirements for surface-
type mounting boxes which are necessary for the

tests on socket-outlets.

NOTES

1

2

General requirements for mounting boxes are covered

by IS 14772.

Interlocked socket-outlets incor~orating devices

according to [S 8828 and IS 12640 ( Part 1 ) and

IS 12640 ( Part 2 ) are not covered by this

slandzrrd. “rhese standards may be used as a guide for

the requirement and tests of these accessories where

relevant.

This standard does not apply to:

J) Interlocked socket-outlets for industrial

purposes; and

b) Interlocked socket-outlets for SELV.

Acwssories complying with this standard are suitable

for use at an ambient temperature not normally exceeding

35°C, but occasionally reaching 45”C.

2 REFERENCES

This clause of IS 1293 is applicable, except as follows:

Add to the list of normative references:

[S No.

302-1 :1979

1293:2005”

3854: 1997

88’)8 : ]996

12640

( Part 1 ): 2000

(Part 2):2001

14772:2000

Title

Safety of household and similar
electrical appliances : Part 1 General
requirements

Plugs and socket-outlets fur rated
voltage up to and including 250

volts and rated current up to and
including 16 A ( third revision )

Switches for household and
similar fixed-electrical installation

( second revision )

Circuit breakers for over current
protection for household and

similar install aticm ( second

revision )

Residual current operated circuit-

breakers for household and similar

uses:

Circuit breakers without integral
over current protection ( RCCBS )

Circuit breakers with integral over

current protection ( RCBOS )

For enclosures for accessories for

household and similar fixed
installation

.3 TERMINOLOGY

This clause of IS 1293 is applicable, except as follows:

Additional Sllh-clauses

3.101 Interlock

Device, either elecwical or electronic or mechanical

or a combination of these, which prevents the pins/
outlets and which either prevents the plug from

being withdrawn while its pin-contacts are live or

makes the contacts of the socket-outlets dead
before the plug is withdrawn.

3.102 Switched Socket-Outlet with Interlock

Factory-assembled unit consisting of a socket-

outlet with an integral switching device controlling

1

  
  

 



IS 4160:2005

the socket-outlet, which is provided with an
interlock.

3.103 Retaining Device

Iklechanicai arrangement which holds a plug in
position when it is in proper engagement, and
prevents unintentional withdrawal.

-1 GENERAL REQUIREMENTS

‘[his clause of IS 1293 is applicable.

5 -C;lZNERAL NOTES ON TESTS

‘l-his clause of IS 1293 is applicable,
follows:

5.4 Fourth Paragraph, Addition

except as

t’or the test of 15, three additional specimens may

be necessary.

6 RATINGS

This clause of 1S 1293 is applicable, except as follows:

Addition:

— Rated voltage 4400

— Rated current 32 A

7 CLASSIFICATlON

This clause of IS 1293 is applicable, except as

fbilows:

7.2 Additional Sub-Clauses

7.2.101 Switched socket-outlets with interlock are

classified:

7.2.101.1 According to [he method of actuating

the switch:

a) Rotary;

b) Tumbler;

c) Rocker;

d) Push-Button;

e) Touch;

t) Proximity:

g) Optical;

h) Acoustic; and

j) Other external influences.

7.2.101.2 According to the number of poles oj’the

switch.

a) Single-pole;

b) Double-pole;

c) Three-pole; and

d) Three-pole with neutral.

7.2. -101.3 Accor~i;ng to lhe type of interiock:

a) Mechanical;

b) Electrical;

c) Electronic;

d) A combination of any of these.

7.2.101.4 Accor~iirrg [o [he retaining device:

a) Without device. and

b) With device.

8 MARKING

The clause of IS 1293 is applicable, exceptas follows:

8.1 Before Note 2, Addition:

a) Symbol of mini-gap construction, if
applicable;

b) Symbol of micro-gap construction, if

applicable; and

c) Symbol for semiconductor switching device,
inapplicable.

8.2 Before the Notes, Addition:

a) Mini-gap construction .... ....... ..... ......m

b) Micro-gap construction ........ ....... .. .....~

c) Semiconductor switching device

......................(under consideration)

d) ‘OFF’ position ................ ......O

e) ‘ON’ position ..... ......... ........l

A dditionui ,711iJ-cimIse,v.

8.101 Terminal(s) of switched socket-outlets with
interlock intended for the connection of phase

conductors shall be identified, unless the method
of connection is of no importance or is self-

-evident or is indicated in a wiring diagram. Such
identification take the form of a letter L or in the
case of more than one terminal, the letters LI, Lz, L~,

etc, which may be accompanied by an arrow pointing
to the relevant terminal(s).

Alternatively, the surface of such terminals shall be

bare brass or copper, other terminals being covered
with a metallic layer of another calour.

These indications shall not be placed on screws or
any other easily removable parts.

8.102 Switched socket-outlets with interlock shall
be so marked that the direction of movement of
the actuating member to its different positions or the

actual switch position, is clearly indicated.

These indications shall be clearly visible on switched
socket-outlets with interlock fitted with their cover

2

  
  

 



IS 4160:2005

orcover plates as for normal use. Ifthese indications
are placed on the cover or cover plate, it shall not be
possible to fix the cover or cover plate in a position
such that the indications are incorrect.

For indicating the direction of movement of the
operating means, the symbols ‘O’ and ‘I’ may be used.

The short, straight line indicating the ‘ON’ position
shall be radial for rotary switches, perpendicular to

the axis of rotation of the dolly for tumbler switches
and rocker switches, and vertical for push-button
switches when mounted vertically in its intended
position.

8.103 The switched socket-outlets may also be marked
with the Standard Mark.

8..103.1 The use of the Standard Mark is governed

by the provisions of the Bureau of Indian Standards

.4ct, 1986 and the Rules and Regulations made there-

under. The details of conditions under which the
Iicence for the use of Standard Mark maybe granted

to manufacturers or producers maybe obtained from
the Bureau of Indian Standards.

9 CHECKING OF DIMENSIONS

This clause of IS 1293 is applicable.

as the spindle or the pivot of the dolly or rocker, shall
not be accessible when the switched-outlet with
interlock is tnounted as for normal use.

in addition, these metal parts shall be insulated
from accessible metal parts, including metal frames

supporting the base of flush type switched socket-

outlets with interlock, liable to be mounted in a metal
box, and also from screws used for fixing the base to
its support.

This additional requirement does not apply if the
metal parts of the mechanism are separated from live
parts in such a way that the creepage distances and
clearances have at least twice the values specified
in 27.1, or as an alternative for switched socket-outlets

with interlock provided with earthing terminals, if
they are reliably connected to earth.

Compliance is checked by inspection. If necessary,

measurement and the tests of clauses 17 and 20 may
be used.

11 PROVISION FOR EARTHING

This clause of IS 1293 is applicable.

12 TERMINALS

This clause of IS 1293 is applicable,

10 P-ROTECTION AGAINST ELECTRIC SHOCK 13 CONSTRUCTION OF FIXED SOCKET-

This clause of IS 1293 is applicable, except as
OUTLETS

follows: This clause of IS 1293 is applicable, except as follows:

Additional Sub-clauses: A dditionul .’iuh-clauses:

10.101 Knobs, operating levers, push-buttons, rockers 13.101 Switches shall be constructed to match
and the like, for operating switches in switched socket- the number of poles of the socket-outlets, except that
outlets with interlock shall be of insulating material, the neutral pole is not switched in unstitched neutral
unless their accessible metal parts are separated from socket-outlets.

the metal parts of the mechanism by double insulation

or reinforced insulation, or in the case of switched
The.earthing contact is not considered as a pole and

socket-outlets with interlock with earthing terminals,
the earth circuit shall not be switched.

they are reliably connected to cart%. The position of the switch operating member shall

Compliance is checked by inspection and by the tests
be such that it does not prevent, nor shall its correct

operation be prevented by. the proper insertion of the
of 17and 21.

corresponding plug or plugs.

NOTE — For definition of the terlns double insulation

and reinforced insulation. ( .scp IS 302-1 ).

10.102 Metal parts of the switch mechanism, such
as the spindle or the pivot of the dolly or rocker, that
are not insulated from live parts, shall not protrude
from the enclosure.

Compliance is checked by inspection. If necessary,
the actuating member may be removed or broken.

NOTE — ‘Ibis may hc checked b) reference to the

appropriate gaLIWS for plug and socket-outlets as sp~cilied
in 1S 1293,

Compliance is checked by inspection and by a manual
test.

13.102 Knobs of rotary switches shall be securely
coupled to the shaft or the part operating the
mechanism.

[f the actuating member has to be broken, compliance Conmliance is checked bv the following test:
is checked after the test of 28.

.

The knob is subiected for 1 min to an axial pull
‘1O.103 Metal parts of the switch mechanism, such ofl@ON. -

3

  
  

 



IS 4160:2085

After this, knobs of switches having only one
direction of operation are turned, impossible, without
undue force, 100 times in the reverse direction.

During the test the knob shall not become detached.

13.103 The actuating member of a switch, when
released, shall automatically take up the position
corresponding to that of the moving contacts, exeept
that, for those with a single push-button, the
actuating member may take up a single rest
position.

13.104 Switches shall be so constructed that the
moving contacts can come to rest only in the ‘ON’

or ‘OFF’ position, an intermediate position being,
however, permissible if it corresponds to the
intermediate position of the actuating member and if
the insulation between the fixed and moving contacts
is then adequate.

When in the intermediate position, the insulation
between the fi-xed and moving contacts is checked
by applying a voltage of substantially sine-wave
from, having a frequency of 50 Hz, for 1 min across
the switch gap, the test voltage being 1 250 V for
switched socket-outlets \vith interlock having a
rated voltage up to and including 110 V, or 2000 V for
switched socket-outlets with interlock having a rated
voltage exceeding 1IO V.

Compliance with the requirements of 13.103 and 13.104
is checked by inspection, by manual test and for
switches with the intermediate position by the above

electrical test.

13.105 Switches shall be constructed so that
ui?due arcing cannot occur when the switch is operated

S!owly.

Compliance is checked by causing the switch, at the
end of the test of 21, to break the circuit a further
ten times, the actuating member being moved steadily

by hand over a period of 2s and the moving contacts
being stopped if possible, in an intermediate position,
the actuating member then being released.

During the test, no sustained arcing shall occur.

13.106 Switched socket-outlets with interlock with

switches operating more than one pole shall make and

break all poles virtually simultaneously, except that
for multiple switches with switched neutral, the neutral

shall lmake after or break before other poles.

Compliance is checked by inspection and by a manual
test.

13.107 The action of the mechanism, if the covers or
cover plates are removabk for installation purposes,
shall be independent of the presence of the covers

4

or cover plates.

Compliance is checked by connecting the switch,
without cover or cover plate, if the switched socket-
outiet with interlock in series with a lamp and by
normally pressing the actuating member without
undue force.

During the test, the lamp shall not flicker.

14 CONSTRUCTION Or PLUGS AND
PORTABLE SOC-KET-OUTLETS

This clause oflS 1293 is not applicable.

15 INTERLOCKED SOCKET-OUTLETS

This clause of 1S 1293 is replacedby the following:

Switched socket-outlets with interlock shall be so
constructed that a plug cannot be inserted into or
completely withdrawn from the socket-outlet while
the socket contacts are live, and the socket-contacts
of the socket-~ utlets cannot be made live until a
plug is almost completely in engagement.

Compliance is checked by carrying out the tests
of 15.1 or 15.2 as applicable after the test of 21.

15.1 Switched socket-outlets with interlock without
retaining devices shall be:

a)

b)

c)

So constructed that the moving contacts of
the switch are mechanically coupled with the
socket-outlets in such a waythat, during the

withdrawal of the plug, they break before or
substantially at the same time that the pins

of the plug are disconnected from the socket

contacts of the socket-outlet;

So designed that, after engagement with the
relevant plugs the interlock operates

correctly; and

So designed that the operation of the interlock
is not impaired by morrnal wear of the plug.

Compliance is checked by the test of 15.1.1 and 21.

15.1.1 Switched socket-outlets with interlock are
connected as shown in Fig. 101.

The test is carried out as follows:

Without the plug inserted an attempt shall be made
to close the switching device. The switch contacts

shall not close.

This is checked by a continuity test made between
the supply terminals and the contact assembly of the
socket-outlet.

The plug connected as in Fig. 101 is inserted and the
switching device is then closed. The lamps A 1 shall
not light, the lamps -A2 shall light.
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Al

“ u

Al

FIG. 1~1 CIRCUIT FOR THE TEsTs OF i 5. [

The plug is then withdrawn slowly in the most
unfavorable direction and then the lamps A 1 shall
light.

The test is considered to be fulfilled if these conditions
are met.

NOTES

I A reduction of the brightness of the lamps A2 may

occur during the time that the lamps Al are illuminated.

2 In case of doubt in determining the Iurnination time

of the lamps, the test may be repeated using

oscilloscopes.

The above test shall be carried out three times on

each of the three specimens.

3 For this test, specimens specially prepared by the

manufacturer may be used.

15.2 Switched socket-outlets with interlock with

retaining devices shall be:

a) so constructed that the interlock is

mechanically linked with the operation of a
switching device so that the plug can neither

be withdrawn from the socket-outlets while
the contacts are alive, nor be inserted while
the switching device is in the ‘ON’ position;

and

b) so designed that with any complementary
accessory, the interlock operates correctly.

Compliance is checked by inspection, by manual test
and by the test of 15.2.1.

Switched socket-outlets with interlock with a
mechanical retaining device locking the plug into
the socket-outlet are subjected to the following test:

An axial pull is applied to an appropriate plug

inserted in the switched socket-outlet with interlock,
with the mechanical retaining device in the locked

position. The switched socket-outlet with interlock

is fixed to mounting plate A of an apparatus as shown

in Fig. 13 of IS 1293 so that the axis of the socket-
contacts are vertical and the entry holes for the pins

of the plug face downwards.

The test plug according to the relevant standard

sheets shall have finely ground pins of hardened
steel, having a surface roughness not exceeding
0.8 ~m over their active length and spaced at the
nominal distances, with a tolerance + 0.05 mm.

The diameter of round pins or.the distance between
contact surfaces for other types of pin shall be
in accordance with the minimum dimension(s)
given in Annex A of IS 1293, with a tolerance

of ’001 mm.
-0.00

The pins are wiped free from grease before use.

The test plug is inserted into and withdrawn from
the socket-outlet ten times. It is then again inserted,
a mass being attached to it by means of a suitable
clamp D. The total mass of the plug, the clamp and
the carrier, shall exert a pull force equal to 120 N.

During the test, the plug shall not come out of the

socket-outlet and the mechanical retaining device shall
remain in the locked position.

After the test, the switched socket-outlet with interlock

shall show no damage within the meaning of this
standard.

For the purpose of this test, the earthing contact is
considered as one pole.

16 RESISTANCE TO AGEING, TO HARMFUL

INGRESS OF WATER AND TO HUMIDITY

This clause of IS 1293 is applicable.

17 INSULATION RESISTANCE AND

ELECTRIC STRENGTH

This clause of 1S 1293 is applicable, except as

follows:

5
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17.1 Addition

For items (g) and (h) of 17.1.1 the insulation resistance
shall not be less than 2 MQ.

17.1.1 Lust Put-a, Replacetnent

For switches of a switched socket-outlet with
interlock the insulation resistance is measured
consecutively:

a)

b)

c)

Between all poles connected together and
the body, with the switch in the ‘ON’ position;

Between each pole in turn and all others

connected to the body, with the switch in the
‘ON’ position;

Between the terminals which are electrically
connected together when the switch is in the

‘ON’ position, the switch being in the ‘OFF’
position.

The term body includes accessible metal parts,

metal frames supporting the base of flush-type
“switched socket-outlets with interlock, operating
keys, metal foil in contact with the outer surface of
accessible external parts and operating keys of

insulating material, the point of anchorage of the cord,

chain or rod for switches operated by such means,

fixing screws of base or covers and cover plates, plates,
external assembly screws, earthing terminals and any
metal part of the mechanism if required to be insulated
from five parts ( see 10.102).

18 OPERATION OF EARTHING

This clause of 1S 1293 is applicable.

19 TEMPERATURE RISE

This clause of IS 129-3 is applicable.

CONTACTS

20 MAKING AND BREAK-ING CAPACITY

This clause of IS 1293 is applicable except as
fol}ows:

20.101 Switches incorporated in switched
socket-outlets with interlock shall be in accordance
with IS 3854.

.21 NORMAL OPERATION

This clause of IS 1293 is replaced by the
following:

Switched socket-outlets with interlock shall
withstand without excessive wear or other harmful
effect, the mechanical, electrical and thermal
stresses occurring in normal use.

Compliance is checked by the following test:

a) The switch shall comply with the appropriate
clauses of IS 3854.

b) The specimens are checked by carrying out
5000 load cycles at rated voltage and rated
current with a power factor 0.8 + 0.05, with
the interlocking device in operation.

During the test, the specimens are not lubricated and

shall function correctly.

After the test, the specimens shall withstand an
electric strength test as specified in 17, and a
temperature rise test as specified in 19, the test
current being reduced to the rated current value.

After these tests, the specimens shall not show:

a)

b)

c)

d)

e)

o

Wear impairing their further use;

Discrepancy between the position of.the
actuating member and that of the moving

contact, if the position of the actuating
member is indicated;

Deterioration of enclosures, insulating
linings or barriers to such an extent that
the switch cannot be further operated, or
that the requirements of 10 are no longer

complied with;

Loosening of electrical or mechanical
connections;

Seepage of sealing compound; and

Relative displacement of the moving
contacts of the switches.

The humidity treatment according to 16.3 is not
repeated before the electric strength test of this
subclause.

Then the test of 15 shall be performed to check the

interlocking mechanism.

22 FORCE NECESSARY TO WITHDRA-W THE
PLUG

The clause of IS 1293 is applicable except as
follows:

Add after the third paragraph”the following note:

NOTE — For switched socket-outlets with interlock

with a retaining device the test is made with the retaining

device unlocked.

23 FLEXIBLE CABLES AND THEIR
CONNECTION

This clause of IS 1293 is applicable.

24 MECHANICAL STRENGTH

This clause of IS 1293 is applicable.

25 RESISTANCE TO HEAT

This clause of IS 1293 is applicable.
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26 SCR-EWS, CURRENT - CARRYING PARTS
AND CONNECTIONS

This clause of IS 1293 is applicable.

27 CREEPAGE DISTANCE, CLEARANCES AND

DISTANCES, THROUGH SEALING COMPOUND

This clause of IS 1293 is applicable except as
follows.

.4dditional Sub-clause:

27.101 For switches incorporated in switched

socket-outlets with inter loc-k, the creepage
distances, clearances and distances-through sealing

compound shall be in accordance with the relevant
clause of IS 3854.

IS 4160:2005

Compliance is checked by measurement.

28 RESISTANCE OF lNSULATING MATERIAL

TO ABNORMAL HEAT, TO FIRE AND TO
TRACK-ING

This clause of IS 1293 is applicable.

29 RESISTANCE TO RUSTING

This clause of IS 1293 is applicable.

30 ADDITIONAL TESTS ON PINS
WITH INSULATING SLEE-VES

This clause of 1S 1293 is applicable.

31 TESTS

This clause of IS 1293 is applicable.

PROVIDED
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