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1. SCOPE

1.1 This standard specifies types, ratings and number of poles, require​ments, marking and labelling, sampling and criteria for conformity and testing for electrical switches.

1.2 This standard covers only manually operated switches with a rated voltage not exceeding 440 V and a rated current not exceeding 63 A, in​tended for household or similar fixed electrical installations, either indoors or outdoors.

1.3 Conditions of use

1.3.1 An ambient temperature not exceeding 40ฐC.

1.3.2 In locations where special conditions prevail, as in ships, vehicles and the like and in hazardous locations, for instance, where explosions are liable to occur, special constructions may be required.

1.4 This standard does not apply to circuit-breakers, switches for appliances and cord switches.

2. DEFINITIONS

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

2.1 AN ELECTRICAL SWITCH, hereinafter referred to as "a switch" : A device designed to make or break the current in one or more electrical circuits.

2.2 ONE OPERATION : The transfer of the moving contacts from one operating position to another.

2.3 A TERMINAL : A conductive part of a switch, provided for connection to external conductors.

2.4 A TERMINAL WITH SCREW CLAMPING : A terminal intended for the connection to external conductors by screws only.

2.5 A PILLAR TERMINAL : A terminal with screw clamping in which the conductor is inserted into a hole or cavity, where it is clamped under the end of the screw or screws. The clamping pressure may be applied directly by the end of the screw or through an intermediate part to which pressure is applied by the end of the screw.

2.6 A SCREW TERMINAL : A terminal with screw clamping in which the con​ductor is clamped under the head ot the screw. The clamping pressure may be applied directly by the head of the screw or -through an inter​mediate part.

2.7 A STUD TERMINAL : A terminal with screw clamping in which the con​ductor is clamped under a nut. The clamping pressure may be applied directly by a suitably shaped nut or through an intermediate part.

2.8 A SADDLE TERMINAL : A terminal with screw clamping in which the con​ductor is clamped under a saddle by means of two or more screws or nuts.

2.9 A MANTLE TERMINAL : A terminal with screw clamping in which the con​ductor is clamped against the base of a slot in a threaded stud by means of a nut. The conductor is clamped against the base of the slot by a suitably shaped washer under the nut, by a central peg if the nut is a cap nut, or by equally effective means for transmitting the pressure from the nut to the conductor within the slot.

2.10 A LUG TERMINAL : A screw terminal or a stud terminal, designed for clamping a cable lug or bar by means of a screw or nut.

2.11 A SCREWLESS TERMINAL : A connecting device for the connection and subsequent disconnection of a rigid (solid or stranded) or flexible conductor or the interconnection of two conductors capable of being dismantled, the connection being made directly or indirectly, by means of springs, parts of angled eccentric or conical form, etc., without special preparation of the conductor concerned, other than removal of insulation.

2.12 A MECHANICAL TIME-DELAY DEVICE : A device which, through a mechanical auxiliary, operates some time after the instant at which the condi​tions which cause it to operate are established.

2.13 A BASE : A part of the switch retaining current-carrying parts and, in general, the mechanism in position.

2.14 THE RATED VOLTAGE : The voltage assigned to the switch by the maker.

2.15 THE RATED CURRENT : The current assigned to the switch by the maker.

3. TYPES

Switches are classified :

3.1 According to the nature of the supply :

3.1.1 switches for a.c. only

3.1.2 switches for d.c. only

3.1.3 switches for both a.c. and d.c.

3.2 According to the possible connections as shown in Figure 1 :

3.2.1 single-pole switches, pattern number 1

3.2.2 double-pole switches, pattern number 2

3.2.3 three-pole switches , pattern number 3

3.2.4 three-pole plus switched neutral switches, pattern number 03

3.2.5 two-way switches with one off-position, pattern number 4

3.2.6 two-circuit switches with a common incoming line, pattern number 5

3.2.7 two-way switches, pattern number 6

3.2.8 two-way double-pole switches, pattern number 6/2

3.2.9 two-way double-pole reversing switches, pattern number 7



Figure 1 Classification according to connections

(clause 3.2)

3.3 According to the degree-of protection against electric shock :

3.3.1 unenclosed switches

3.3.2 enclosed switches (IP2X)

3.4 According to the degree of protection against harmful ingress of water:

3.4.1 ordinary switches

3.4.2 splash-proof switches (IPX4)

3.4.3 jet-proof switches (IPX6)

NOTE
The degree of protection against harmful ingress of water shall comply with TIS 513, 



Standard for classification of degrees of protection provided by enclosures.

3.5 According to the method of actuating the switch :

3.5.1 rotary switches

3.5.2 tumbler switches

3.5.3 rocker switches

3.5.4 push-button switches

3.5.5 cord-operated switches

3.6 According to the method of application :

3.6.1 surface-type switches

3.6.2 flush-type switches

3.6.3 semi flush-type switches

3.6.4 panel-type switches

3.7 According to the method of installation, as a consequence of the design :

3.7.1 switches where the cover can be removed without displacement of the conductors (design A)

3.7.2 switches where the cover cannot be removed without displacement of the conductors (design B).

4. Ratings and Number of Poles
4.1 Rated voltages

4.1.1 Switches for a.c. and/or d.c. shall have rated voltages as follows.

130, 250 and 440 V

4.1.2 Switches for a.c. only shall have rated voltages as follows.

250,
380 and 415 V

4.1.3 For push-button switches intended to operate bells, electromagnetic remote control switches or time-delay switches, the rated voltages shall be as follows. 

130 and 250 V

Compliance is checked by inspection of the marking and labelling.

4.2 Rated currents

4.2.1 Switches shall have rated currents as follows. 

6, 10, 16, 20, 25, 32, 40 and 63 A

4.2.1 For push-button, switches intended to operate bells, electromagnetic remote control switches or time-delay switches, the rated currents shall be either 1, 2 or 4 A.

Compliance is checked by inspection of the marking and labelling.

4.3 Number of poles

The number of poles shall comply with those specified in Table 1.

Table 1

Number of poles

(clause 4.3)


Number of poles

Rated current

(A)
Rated voltages 

up to 250 V 

included
Rated voltage

over 250 V

(a.c. only)
Rated voltage

over 250 V

(d.c. only)

1, 2 and 4
1
-
-

6
1

2
1

2
-

-

10
1

2
1

2

3

4
2



16, 20, 25, 32, 40 

and 63
1

2

3

4
1

2

3

4
2



5. REQUIREMENTS

5.1 Mark durability 

Marking in accordance with clause 6 shall be durable and easily legible. Conpliance is checked by inspection and by rubbing the marking for 15 s with a piece of cloth soaked with water and again for 15 s with a piece of cloth soaked with petroleum spirit.

5.2 Protection against electric shock

5.2.1 Switches shall be so designed that,.when they are mounted and wired as in normal use, live parts cannot be touched by the standard test finger.

Compliance is checked by inspection and by the relevant test specified in IEC Publication 669​-1.

5.2.2 Knobs, operating levers, push-buttons, rockers and the like shall be of insulating material, unless their accessible metal parts are separated from the metal parts of the mechanism by double insu​lation or reinforced insulation.

Compliance is checked by inspection and by the relevant test specified in IEC Publication 669-l.

5.2.3 Accessible parts, with the exception of small screws and the like isolated from live parts for fixing bases and covers or cover plates and with'the exception of actuating members complying with clause 5.2.2 of ordinary switches having a rated current not exceeding 16 A, shall be made of insulating material. However, the covers and cover plates may be made of metal if the requirements given in one of the clauses 5.2.3.1 or 5.2.3.2 are fulfilled.

5.2.3.1 The covers or cover plates are protected by supplementary insulation, made by insulating linings or insulating barriers fixed to the covers or cover plates or to the body of the accessories in such a way that the insulating linings or insulating barriers cannot be removed without being permanently damaged, or they are so designed that they cannot be replaced in an incorrect position and that, if they are omitted, the accessories are rendered inoperable or manifestly incomplete, and there is no risk of accidental connection between live parts and metal covers or cover plates, for example through their fixing screws, even if a conductor should come away from its terminal, and if precautions are taken in order to prevent creepage distances or clearances becoming less than the values specified in clause 5.16. 

NOTE 
Insulating coating sprayed on the inside or on the outside of the metal

 
covers or cover plates is not deemed to be an insulating lining or barrier for 
the purpose of this clause. 

Compliance is checked by inspection and supplementary insula​tion is checked by the relevant test specified in IEC Publi​cation 669-1.

5.2.3.2 The metal covers or cover plates are automatically connected to earth through a conductor with a resistance of not ex​ceeding 0.05 (. 

Compliance is checked by inspection and by the relevant test specified in IEC Publication 669-1.

5.2.4 Metal parts of the 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. However, for switches operated by means of a removable key or similar device, such metal parts of the mechanism shall be insulated from live parts. 

Compliance is checked by inspection ; if necessary the actuating member shall be removed or broken. 

NOTE 
If the actuating member has to be broken,compliance is checked after the test 


specified in IEC Publication 669-1.

5.2.5 Metal parts of the mechanism, such as the spindle or the pivot of the dolly or rocker, shall not be accessible when the switch is fixed as in normal use. 

In addition, they shall be insulated from accessible metal parts, including metal frames supporting the base of flush-type switches, liable to be mounted in a metal box, and from screws for fixing the base to its support. The 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 clause 5.16 or, as an alternative, if they are reliably connected to earth.

Compliance is checked by inspection, measurement and by the relevant test specified in IEC Publication 669-1.

5.2.6 Switches operated by means of a removable key or by means of an intermediate part, such as a cord, a chain or a rod, shall be so designed that the key or intermediate part can only touch parts which are insulated from live parts. The key or intermediate part shall be insulated from metal parts of the mechanism, unless the creepage distances and clearances between live parts and metal parts of the mechanism have at least twice the values specified in clause 5.16.

Compliance is checked by inspection and by measurement.

NOTE 
Lacquer or enamel is not considered to be insulating material for the purpose of 


clauses 5.2.1 to 5.2.6.

5.3 Provision for earthing

5.3.1 Accessible metal parts, which may become live in the event of an insulation fault, shall be provided with, or permanently and re​liably connected to, an earthing terminal.

Compliance is checked by inspection and by the relevant test specified in IEC Publication 669-1.

NOTES 
1.
This requirement does not apply to the metal cover plates mentioned in 



clause 5.2.3.1.

2.  For the purpose of this requirement, small screws and the like isolated from


live parts for fixing bases, covers or cover plates, are not considered as 


accessible parts which may become live in the event of an insulation fault.

5.3.2 Earthing terminals shall comply with the appropriate requirements of clause 5.4. They shall be of the same size as the corresponding terminals for the supply conductors except that any additional ex​ternal earthing terminal shall be at least of size 4.

Compliance is checked by inspection and by the relevant test specified in IEC Publication 669-1.

5.3.3 Switches other than ordinary switches with an enclosure of insu ​lating material, having more than one cable inlet, shall be provided with an internal earthing terminal allowing the connection of an incoming and outgoing conductor for the continuity of the earthing circuit.

Compliance is checked by inspection and by the relevant test specified in IEC Publication 669-1.

5.3.4 The connection between the earthing terminal and accessible metal parts to be connected thereto shall be of a resistance of not exceeding 0.05(
Compliance is checked by the-relevant test specified in IEC Publication 669-1.

5.4 Terminals

5.4.1 General

Switches shall be provided with terminals having screw clamping or with screwless terminals. The means for clamping the conductors in the terminals shall not serve to fix any other component, although they may hold the terminals in place or prevent them from turning. 

Compliance is checked by inspection and by the relevant test specified in IEC Publication 669-1.

5.4.2 Terminals with scre.w clamping for external copper conductors

5.4.2.1 Switches shall be provided with terminals which shall allow the proper connection of copper conductors having nominal cross-sectional areas as shown in Table 2.

The conductor space shall be at least that specified in Figures 2, 3, 4 and 5.

For lug terminals, the distance between the edge of hole and side of clamping area shall be at least that specified in Figure 6. 

Compliance is checked by inspection, by measurement and by fitting conductors of the smallest and largest cross​sectional areas specified in Table 2.

Table 2

Terminal sizes and nominal cross-sectional areas of conductors

(clause 5.4.2.1)

Maximum rated 
Terminal size
Rigid conductors (solid or stranded)2)

current

(A)

Nominal cross-sectional areas (mm2)
Diameter of largest conductor3) (mm)

6

10

16

25

32

40

63
1

2-2 a1)
3-2 a1)
4

5

6

7
From 1.75 
up to 1.5 
inclusive

From 
1 
up to 2.5 
inclusive

From 
1.5 
up to 
4 
inclusive

From 
2.5 
up to 
6 
inclusive

From 
4 
up to 10 
inclusive

From 
6 
up to 16 
inclusive

From 
10 
up to 25 
inclusive
1.58

2.13

2.72

3.34

4.32

5.46

6.85

NOTES
1) 
Each supply terminal of switches, other than those of pattern numbers 3. 03 and 7, shall



allow the connection of two 2.5 mm2 conductors. For switches having a rated voltage not 



exceeding 250 V, other than those of pattern ntlmbers 3 and 03, terminals of size 2 are 



sufficient provided that a suitable value for the diameter of the conductor space is used.


2) 
The use of flexible conductors is permitted.

3) 
The diameters shown in the Table for the largest conductors are 1.05 larger than the

 
diameter of the conductor having the maximum nominal cross-sectional area according to

 
IEC Ftlblication 245 and TIS 11, Standard for PVC - insulated cables and flexible cords.



Terminal size
Minimum diameter D of conductor space 
Minimum distance g between clamping screw and end of conductor when fully inserted (mm)


(mm)
Screw



One screw
Two screws

1
2.5
1.5
1.5

2
3.0
1.5
1.5

2a
2.5 ( 4.5
1.5
1.5

3
3.6
1.8
1.5

4
4.0
1.8
1.5

5
4.5
2.0
1.5

NOTES
1. 
The part of the terminal containing the threaded hole and the part of the terminal against 



which the conductor is clamped by the screw may be two separate parts, as in the case of 



terminals provided with a stirrup.

2.  The shape of the conductor space may differ from those shown provided that a circle with 


diameter equal to the minimum value specified for D can be inscribed.

Figure 2 Pillar terminals

(clauses 5.4.2.1 and 5.4.2.11)




A = Fixed part


B = Washer or clamping plate


C = Anti-spread device


E = Stud

Terminal size
Minimum diameter D of conductor space 

(mm)

1
1.7

2
2.0

3
2.7

4
3.6

5
4.3

NOTES
1. 
The part which retains the conductor in position may be of insulating material provided



the pressure necessary to clam the conductor is not transmitted through the insulating



material.

2.  The second optional space for terminal seze 2 may be used for the connection of the second conductor, when it is required to connect two 2.5 mm2 conductors.

Figure 3 Screw terminals and stud terminals

(clause 5.4.2.1)




A = Saddle


B = Fixed part


C = Stud

Terminal size
Minimum diameter D of conductor space 

(mm)

3
3.0

4
4.0

5
4.5

NOTES
1. 
The shape of the conductor space may differ from that shown in the figure, provided that



shown in the figure, provided that a circle with a diameter equal to the minimum value



specified for D can be inscribed.

2.  The shape of the upper and lower faces of the saddle may be different, to accommodate conductors of either small or large cross-sectional areas by inverting the saddle.

Figure 4 Saddle terminals

(clause 5.4.2.1)




A = Fixed part

Terminal size
Minimum diameter D of conductor space 

(mm)
Minimum distance between fixed part and end of conductor when fully inserted 

(mm)

1
1.7
1.5

2
2.0
1.5

3
2.7
1.8

4
3.6
1.8

5
4.3
2.0

NOTES
The bottom of the conductor space must be slightly rounded in order to obtain a reliable 


connection.

Figure 5 Mantle terminals

(clause 5.4.2.1 and 5.4.2.11)




A = Locking means


B = Cable lug or bar


E = Fixed part


F = Stud

Terminal size
Minimum distance g between edge of hole and side of clamping area 

(mm)

6
7.5

7
9.0

NOTES
For this type of terminal, a spring washer or equally effective locking means shall be provided 


and the surface within the clamping area shall be smooth.

Figure 6 Lug terminals

(clause 5.4.2.1)

5.4.2.2  Terminals with screw clamping shall allow the conductor to be connected without special preparation.

Compliance is checked by inspection.

NOTE
The term “special preparation” covers soldering of the wires of the 


conductor, use of cable lugs, formation of eyelets, etc., but not the 


reshaping of the conductor before its introduction into the terminal or 


the twisting of a flexible conductor to consolidate the end.

5.4.2.3 Terminals with screw clamping shall have adequate mechanical strength. Screws and nuts for clamping the conductors shall have a metric ISO thread. Screws shall not be of metal which is soft or liable to creep, such as zinc or aluminium. Compliance is checked by inspection and by the relevant test specified in IEC Publication 669-1.

5.4.2.4 Terminals with screw clamping shall be resistant to corrosion. Terminals, the body of which is made of copper or a copper alloy as specified in clause 5.15.5 are considered as complying with this requirement.

5.4.2.5 Terminals with screw clamping shall be so designed that they clamp the conductor without undue damage to the conductor. 

Compliance is checked by the relevant test specified in IEC Publication 669-1.

5.4.2.6 Terminals with screw clamping shall be so designed that they clamp the conductor reliably and between metal surfaces.

Compliance is checked by inspection and by the relevant test specified in IEC Publication 669-1.

5.4.2.7 Terminals with screw clamping shall be so designed or placed that neither a rigid solid conductor nor a wire of a stranded conductor can slip out while the clamping screws or nuts are tightened.

This requirement does not apply to lug terminals.

Compliance is checked by the relevant test specified in IEC Publication 669-1.

5.4.2.8 Terminals with screw clamping shall be so fixed or located within the accessory that, when the clamping screws or nuts are tightened or loosened, the terminals shall not work loose from their fixings to accessories.

Compliance is checked by inspection and by the relevant test specified in IEC Publication 669-1.

NOTES 
1.
These requirements do not imply that the terminals must be so



designed that their rotation or displace​ment is prevented, but any 



movement must be suffi​ciently limited so as to prevent non-compliance 



with this standard.

2.  The use of sealing compound or resin is considered to be sufficient for


preventing a terminal from working loose, provided that: 


-
the sealing compound or resin is not subjected to stress during 



normal use, and 


- 
the effectiveness of the sealing compound or resin is not impaired by 



temperatures attained by the terminal under the most unfavourable 

conditions specified in this standard.

5.4.2.9 Clamping screws or nuts of earthing terminals with screw clamping shall be adequately locked against accidental loosening and it shall not be possible to loosen them without the aid of a tool. 

Compliance is checked by manual test.

5.4.2.10 Earthing terminals with screw clamping shall be such that there is no risk of corrosion resulting from contact between these parts and the copper of the earthing conductor, or any other metal that is in contact with these parts. The body of earthing terminals shall be of brass or other metal no less resistant to corrosion, unless it is a part of the metal frame or enclosure, when the screw or nut shall be of brass or other metal no less resistant to corrosion. If the body of the earthing terminal is a part of a frame or enclosure of alumin​ium alloy, precautions shall be taken to avoid the risk of corrosion resulting from contact between copper and aluminium or its alloys. 

Compliance is checked by inspection.

NOTE
Screws or nuts of plated steel withstanding the corrosion test are


considered to be of a metal no less resistant to corrosion than brass.

5.4.2.11 For pillar terminals, the distance between the clamping screw and the end of the conductor, when fully inserted, shall be at least that specified in Figure 2. For mantle terminals, the distance between the fixed part and the end of the conductor, when fully inserted, shall be at least that specified in Figure 5. Compliance is checked by the relevant test specified in IEC Publication 669-1. 

NOTE
The minimum distance between the clamping screw and the end of the 


conductor applies only to pillar terminals in which the conductor cannot 


pass right through.

5.4.2.12 Lug terminals shall be used only for switches having a rated current of 40 A and 63 A; if such terminals are provided, they shall be fitted with spring washers or equally effective locking means. 

Compliance is checked by inspection. 

5.5  Constructional requirements

5.5.1 Insulating linings, barriers and the like, shall have adequate mechnical strength and shall be secured in a reliable manner.

Compliance is checked by inspection after the relevant tests specified in IEC Publication 669-1.

5.5.2 Switches shall be so constructed as to permit:

5.5.2.1 easy introduction and connection of the conductors in the ter​minals;

5.5.2.2 adequate space between the underside of the base and the surface on which the base is mounted or between the sides of the base and the enclosure (cover or box) so that, after installation of the switch, the insulation of the conductors does not come in contact with live parts of different polarity or with moving parts of the mechanism, such as the spindle of a rotary switch.

NOTES
1.
This requirement does not imply that the metal parts of the terminals



are necessarily protected by insu​lating barriers or insulating shoulders, 



to avoid contacts, due to incorrect installation of the terminal metal 



parts, with the insulation of the conductor.

2.  For surface-type switches, mounted on a mounting plate, a wiring


channel shall comply with this re​quirement.

5.5.2.3 In addition, switches classified as design A shall permit:

(1)  easy fixing of the base to a wall or in a box and correct positioning of the conductors;

(2)  easy positioning and removal of the cover or cover plate, without displacing the conductors.

Compliance is checked by inspection and by an installation test with conductors of the largest cross-sectional area spec​ified, for the relevant terminal size, in Table 2.

5.5.3 Covers and cover plates shall be held in place by two or more in​dependent means, at least one of which requires the use of a tool; cover or cover plates of ordinary switches may, however, be held in place at two or more points by effective fixings such that their removal requires the use of a tool. For ordinary switches, the fixing of covers or cover plate's shall not serve to fix any other part, except the knobs. When the fixings of covers or cover plates serve also to fix the base, there shall be sufficient means to maintain the base in position after removal of the cover or cover plate.

Compliance is checked by inspection and by an installation test.

NOTES
1.
The use of tight fitting washers of cardboard or the like is deemed to be an



adequate method for securing screws which must be captive.

2.  Decorative covers, cover plates or parts thereof, not providing protection


against electric shock, are not considered as covers or cover plates in the 


meaning of this clause.

5.5.4 Ordinary surface-type switches shall be so constructed that, when theY are fixed and wired as in normal use, there are no free openings in their enclosures.

Compliance is checked by inspection and by an installation test with conductors of the smallest cross-sectional area specified in Table 2.

NOTE
Small gaps between enclosures and conduits or cables, or between enclosures and 


operating means are neglected.

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

Compliance is checked by the relevant test specified in IEC Publi​cation 669-1.

5.5.6. Screws or other means for mounting the switch on a surface or in a box or enclosure shall be easily accessible from the front. These means shall not serve any other fixing purpose.

Compliance is checked by inspection.

5.5.7. Combinations of switches, or of switches and socket-outlets, com​prising separate bases shall be so designed that the correct position of each base is ensured.

The fixing of each base shall be independent of the fixing of the combination to the mounting surface.

Compliance is checked by inspection.

5.5.8. Switches other than ordinary switches shall be totally enclosed when fitted with screwed conduits or with polyvinyl chloride sheathed or similar type of cables.

Surface-type switches other than ordinary switches shall have provision for opening a drain hole at least 5 mm in diameter, or 20 mm2 in area with a width and a length of at least 3 mm. If the position of the lid is such that only one mounting position is possible, the drain hole shall be effective in that position.

Alternatively, the drain hole shall be effective in at least two positions of the switch when this is mounted on a vertical wall, one of these with the conductors entering at the top and the other with the conductors entering at the bottom.

Lid springs (if any} shall be of corrosion resistant material, such as bronze or stainless steel.

Compliance is checked by inspection, by measurement and by the relevant tests of IEC Publication 669-1.

NOTE
A drain hole in the back of the enclosure is deemed to be effective only if the design


of the enclosure ensures a clearance of at least 5 mm from the wall, or provides a 


drainage channel of at least the size specified.

5.5.9 Switches to be installed in a box shall be so designed that the conductor ends can ke prepared after the box is mounted in position, but before the switch is fitted in the box.

In addition, the base shall have adequate stability when mounted in the box.

Compliance is checked by inspection and by the relevant test spec​ified in IEC Publication 669-1.

5.5.10 Switches, other than ordinary switches , of pattern numbers 1, 5 and 6 with an enclosure having more than one inlet opening shall be provided with an additional terminal for maintaining the continuity of a second current-carrying conductor and complying with the apppropriate requirements of clause 5.4.

Compliance is checked by inspection and by the relevant tests of clause 5.4.

5.5.11 Inlet openings shall allow the introduction of the conduit or the protective covering of the cable so as to afford complete mechanical protection.

Ordinary surface-type switches shall be so constructed that the conduit or protective covering can enter at least 1 mm into the enclosure. If there is only one inlet opening for conduit entries, it shall be capable of accepting conduit sizes of 16, 20, 25 or 32

If there are more than one inlet openings, at least two of them shall be capable of accepting conduit sizes of 16, 20, 25 or 32 mm.

Compliance is checked by inspection during the relevant test spec​ified in IEC Publication 669-1 and by measurement. 

NOTE
Inlet openings of adequate size may also be obtained by the use of knockouts or of 


suitable insertion pieces.

5.6 Mechanism

5.6.1 Switches, other than switches for a.c. only ! shall be the quick make and break type and the speed of contact making and breaking shall be independent of the speed at which the actuating member is operated.

The actuating member of a switch, when released, shall automati ​cally take up the position corresponding to that of the moving contacts, except that for cord-operated switches and for those with a single push-button, the actuating member may take up a single rest position.

Compliance is checked by inspection and by manual test.

5.6.2 Switches Yor a.c. only shall be so constructed that the moving contacts can come only in the "on" and "off" positions, an inter​mediate position being, however, permissible if it corresponds to the intermediate position of the actuating member~, and if the in​sulation between the fixed and the moving contacts is then adequate. Compliance is checked by inspection and by manual test.

NOTE
If necessary the insulation hetween the fixed and the moving contacts, when in an 


intermediate position, is checked by an electric strength test as specified in IEC 


Publication 669-1, the test voltage being applied between the relevant terminals 


without removing the cover or cover plate of the switch.

5.6.3 Switches for a.c. only shall be so constructed that undue arcing cannot occur when the switch is operated slowly.

Compliance is checked by the relevant test specified in IEC Publi​cation 669-1.

5.6.4 Switches of pattern ntlmbers 2, 3, 03 and 6/2 shall make and break all poles substantially simultaneously except that for switches of pattern number 03, the neutral pole shall not make after or break beYore the other poles.

Compliance is checked by inspection and by manual test.

5.6.5 The action of the mechanism, if the covers or cover plates are removable for installation purposes, shall be independent of the presence of the cover or cover plate. Compliance is checked by the relevant test specified in IEC Publi​cation 669-1. 

NOTE
The actuating member, in some constructions, may constitute the cover.

5.7 Resistance to ageing, to harmful ingress of water and to humidity

5.7.1 Resistance to ageing Switches shall be resistant to ageing. Compliance is checked by the relevant test specified in IEC Publication 669-1. 

NOTE
In general, it is only necessary to test switches having or being supplied with 


enclosures or parts of polyvinyl chloride or similar thermoplastic material and parts 


of rubber, such as sealing rings and gaskets.

5.7.2 Resistance to harmful ingress of water The enclosure of switches other than ordinary switches shall provide a degree of protection against harmful ingress of water in accordance with the classification of the switches. 

Compliance is checked by the relevant test specified in TIS 513 based on the test preparation specified in IEC Publication 669-1.

5.7.3 Resistance to humidity 

Switches shall be proof against humidity which may occur in normal use. 

Compliance is checked by the relevant test specified in IEC Publication 669-1.

5.8 Membranes in inlet openings (if any!)

5.8.1 Membranes shall be reliably fixed and shall not be displaced by the mechanical and the thermal stresses occurring in normal use. 

Compliance is checked by the relevant test specified in IEC Publication 669-1.

5.8.2 Membranes shall be so designed and made of such material that the introduction of the cables into the switches is permitted when the ambient temperature is low.

Compliance is checked by the relevant test specified in IEC Publi​cation 669-1.

5.9 Insulation resistance and voltage resistance

The insulation resistance of switches shall be not less than those specified in Table 3 and the switches shall withstand for at least 1 min the test voltages specified in Table 3.

Compliance is checked by the relevant test specified in IEC Publication 669-l.

Table 3

Insulation resistance and test voltage

(clause 5.9)


Minimum value
Test voltage (V)

Parts to be tested
of insulation resistance 

(M()
Switches having a rated voltage not exceeding 130 V
Switches having a rated voltage exceeding 130 V

1.  Between all poles connected together and the body, with the switch in the “on” position

2.  Between each pole in turn and all others connected to the body, with the switch in the “on” position

3.  Between the terminals which are electrically connected together when the switch is in the “on” position, the switch being in the “off” position

4.  Between metal parts of the mechanism when insulated from live parts, and :


-
live parts


-
metal foil in contact with the 

surface of the knob or a similar 

actuating member


-
the key of key-operated 


switches, if insulation is required


-
the point of anchorage of the 

cord, chain or rod for switches 

operated by such means, if 


insulation is required


-
accessible metal parts, including 

fixing screws of the base, if 


insulation is required

5.  Between any metal enclosure and metal foil in contact with the inner surface of its insulation linings (if any)

6.  Between live parts and accessible metal parts, if the metal parts of the mechanism are not insulated from live parts

7.  Between live parts and metal parts of the mechanism :


-
if the latter parts are not 


insulated from accessible metal 

parts


-
if the latter parts are not 


insulated from the point of 


contact with a removable key or 

operating cord, chain or rod

8.  Between live parts and metal knobs, push-buttons and the like


5

2

2

5

5

5

5

5

5

-

-

-

-
1 250

1 250

1 250

1 250

1 250

1 250

1 250

1 250

1 250

1 250

2 000

2 000

2 500
2 000

2 000

2 000

2 000

2 000

2 000

2 000

2 000

2 000

3 000

3 000

3 000

4000

5.10 Temperature rise The temperature rise of the terminals in normal use shall not exceed 45ฐC. The metal and the design of the contacts shall be such that the operation of the switch is not adversely affected by oxidation or any other deterioration. 

Compliance is checked by the relevant test specified in IEC Publication 669-l.

5.11 Making and breaking capacity Switches shall have adequate making and breaking capacity. Compliance is checked by the relevant test specified in IEC Publication 669-1.

5.12 Normal operation Swltches shall withstand, without excessive wear or other harmful effect, the mechanical, electrical and thermal stresses occurring in normal use. 

Compliance is checked by the relevant test specified in IEC Publication 669-1.

5.13 Mechanical strength Switches, boxes and screwed glands shall have adequate mechanical strength during installation and normal use. 

Compliance is checked by the relevant test specified in IEC Publication 669-1.

5.14 Resistance to heat Switches and boxes shall be sufficiently resistant to heat. 

Compliance is checked by the relevant test specified in IEC Publication 669-1.

5.15 Screws, current-carrying parts and connections

5.15.1 Screwed Connections, electrical or otherwise. shall withstand the mechanical stresses occurring in normal use. Screws or nuts which transmit contact pressure shall be in engage​ment with a metal thread. 

Compliance is checked by inspection and, for screws and nuts transmitting contact pressure or which are operated when con​necting up the switch by the relevant test prescribed in IEC Publication 669-1.

5.15.2 Screws in engagement with a thread of insulating material and which are operated when connecting up the switch, shall have a length of engagement of at least 3 mm plus one-third of the nominal screw diameter and of not exceeding 8 mm. Correct introduction of the screw into the screw hole or nut shall be ensured, for example, by a recess in the female thread or by the use of a screw with the leading thread removed.

Compliance is checked by inspection, by measurement and by manual test.

5.15.3 Electrical connections

Electrical connections shall be so designed that contact pressure is not transmitted through insulating material other than ceramic, pure mica or other material with characteristics no less suitable, unless there is sufficient resiliency in the metallic parts to compensate for any possible shrinkage in the insulating material.

Compliance is checked by inspection.

NOTE
The suitablility of the material is considered in respect of the stability of the 


dimensions.

5.15.4 Screws and rivets, which serve as electrical and mechanical con ​nections shall be locked against loosening or turning.

Compliance is checked by inspection, and by manual test.

5.15.5 Current-carrying parts and earthing contacts shall be either of: 

- copper, or

-
an alloy containing at least 58% copper for parts worked cold, or at least 50% copper for


other parts, or

-
other metal no less resistant to corrosion than copper and having mechanical properties 


no less suitable.

Compliance is checked by inspection and by chemical analysis.

NOTE
This requirement does not apply to screws, nuts, washers, clamping plates and


similar Parts of terminals.

5.15.6 Contacts which are subjected to a sliding action shall be of a metal resistant to corrosion. Compliance is checked by inspection and by chemical analysis.

5.15.7 Space-threaded screws shall not be used for the current-carrying parts. Self-tapping screws may be used to provide earthing continuity, provided that the connection is permanent and at least two screws are used for each connection. 

Compliance is checked by inspection.

5.16 Creepage distances, clearances and distances through insulating sealing compound

5.16.1 Creepage distances, clearances and distances through sealing com​pound shall be not less than the values shown in Table 4. 

Compliance is checked by the relevant test specified in IEC Publi​cation 669-1.

5.16.2 Insulating sealing compound shall not protrude above the edge of the cavity in which it is contained. 

Compliance is checked by inspection.

5.16.3 Ordinary surface-type switches shall not have bare current-carrying strips at the back. Compliance is checked by irispection.

Table 4

Creepage distances, clearances and distances

through insulating sealing compound

(clause 5.16.1)

Parts to be tested
Distance

(mm)

Creepage distance:

1.  between live parts which are separated when the contacts are open

2.  between live parts of different polarity

3.  between live parts and :


- accessible metal parts,


- parts of the earthing circuit,


- screws or devices for fixing bases, covers or cover plates,


- metal parts of the mechanism, if required to be insulated from live parts

4.  between metal parts of the mechanism, if required to be insulated from accessible metal parts, and :


- screws or devices for fixing bases, covers or cover plates,


- metal frames supporting the base of flush-type switches,


- accessible metal parts
3

4*

3

3

3

3

3

3

3

Clearance

5.  between live parts which are separated when the contacts are open

6.  between live parts of different polarity

7.  between live parts and metal parts of the mechanism, if required to be insulated from live parts

8.  between live parts and :


- accessible metal parts not mentioned under Items 9 and 10,


- parts of the earthing circuit,


- metal frames supporting the base of flush-type switches,


- screws or devices for fixing bases, covers or cover plates

9.  between live parts and earthed metal boxes without insulating lining, with the switch fixed and rotated in the most unfavourable position

10.  between live parts and the surface on which the base of a surface-type switch is mounted

11.  between live parts and the bottom of any conductor recess (if any) in a base of a switch for surface mounting

12.  between metal parts of the mechanism, if required to be insulated from accessible metal parts and :


- screws or devices for fixing bases, covers or cover plates,


- metal frame supporting the base of flush-type switches,


- accessible metal parts
3**

3

3

3

3

3

4.5

6

3

3

3

3

Distance through insulating sealing compound :

13.  between live parts covered with at least 2 mm of sealing compound and the surface on which the base of a surface-type switch is mounted

14.  between live parts covered with at least 2 mm of sealing compound and the bottom of any conductor recess (if any) in the base of a surface-type switch
4*

2.5

NOTE
*
This value is reduced to 3 mm for switches having a rated voltage up to and including 250 V.


**
This value is reduced to 1.2 mm for switches of mini-gap construction from 1.2 mm up to but 



not including 3 mm (for a.c. only).

5.17 Resistance to abnormal heat, fire and tracking

5.17.1 Resistance to abnormal heat and fire Parts of insulating material shall be sufficiently resistant to abnormal heat and fire. 

Compliance is checked by the relevant test specified in IEC Publi​cation 669-1.

5.17.2 Resistance to tracking 

For switches other than ordinary switches, parts of insulating material for retaining live parts in position shall be of material resistant to tracking. Compliance is checked by the relevant test specified in IEC Publi​cation 669-1.

5.18 Resistance to rusting Ferrous parts, including covers and boxes, shall be adequately protected against rusting. 

Compliance is checked by the relevant test specified in IEC Publication 669-1.

6. MARKING AND LABELLING

6.1 Each switch shall bear at least number, letter or mark indicating legibly and clearly the following information.

(1)  Rated current in amperes

(2) Rated voltage in volts

(3)  Type reference, catalogue number, nature of supply, symbol for connection or symbol for switch of mini-gap eonstruction

(4)  Symbol for degree of protection against harmful ingress of water (if applicable)

(5)  Symbol for degree of protection against electric shock, if higher than IP2X

(6) Name of manufacturer, factory, registered trade-mark or distributor

NOTE Symbols of clauses 6.1(4) and 6.1(5) shall comply with TIS 513.

6.2 When symbols are used, they shall be as follows.

A 
means amperes

V 
means volts

N 
means neutral
( 

or AC 
means alternating current

      or DC 
means direct current



means earth



means "on" position

· 
means "off" position

m 
means mini-gap construction

6.3 For the marking with rated current or rated voltage, symbols of clause 6.2 may be shown or figures may be used alone. The figure for the rated current shall be placed before or above that for the rated voltage and separated from the latter by a line.

Example 10 A 250 V or 10/250 or 10 


250

For switches for a.c. and d.c., the figure for the d.c. current rating shall be placed before and separated from the a.c. current rating by an oblique line or dash. If the current rating figures are separated by an oblique line, a second oblique line shall not be used to separate the current rating figures from the voltage rating figures.

Example 10/16 A 250 V or 10-16/250 or 10-16 

  250

A symbol for nature of supply shall be placed after the current rating figure and the voltage rating figure.

Example 
10 A 250/380 V ( or 


(

25 A 380 V ( or 25/380 ( or 

(
6.4 The marking for rated current, rated voltage, nature of supply, name of manufacturer or factory, registered trade-mark, name of distributor, type reference and symbol for mini-gap construction shall be on the main part of the switch. 

Parts such as cover plates, which are necessary for safety purposes and are intended to be sold separately, shall be marked with the name of the manufacturer, factory, registered trade-mark, distributor or type reference.

The symbol for degree of protection against harmful ingress of water, if applicabie, shall be marked on the outside of its associated en​closure so as to be easily discernible when the switch is mounted and wired as in normal use.

NOTES
1.
Additional type references may be marked on the main part, or on the outside or the 



inside of the associated enclosure.

2.  The term "main part" means the part carrying the contacts and any part integral with 


them; it does not include the knob, handle and the like, or parts intended to be sold 


separately.

6.5 Terminals intended for the connection of phase conductors shall be identified unless the method of connection is of no importance, is self-evident or is indicated on a wiring diagram.

Such identification may take the form of a letter L1, L2, L3, R, S or T, in the case of more than one such terminals, which may be accompanied by an arrow or arrows pointing to the relevant terminal or terminals. Alternatively, the surface of such terminals shall be bare brass or copper, other terminals being covered with a metallic layer of another colour. This requirement does not apply to the terminals for the con​nection of phase conductors the positions of which are neglected.

For switches of pattern numbers 2, 3, 03 and 6/2, terminals associated with any one pole shall have similar identification, if applicable, differing from that of the terminals associated with the other poles, unless the relationship is self-evident.

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

NOTES
1.
The wiring diagram may be an instruction sheet which ac​companies the switch.

2.  "Easily removable parts" are those parts which can be removed during the normal



installation of the switch.

6.6 Terminals intended exclusively for the neutral conductor shall be indicated by the letter N.

Earthing terminals shall be indicated by the symbol 

These markings shall not be placed on screws, or any other easily removable part.

6.7 Switches of pattern numbers 2, 3 and 03 and switches having a rated voltage exceeding 250V or a rated current exceeding 16A shall be so marked that the direction of movement of the actuating member to its different positions or that the actual switch position is clearly indicated.

For switches having more than one actuating member, this marking shall indicate, for each of the actuating members, the effect achieved by its operation. The indications shall be clearly visible on the front of the switch when fitted with its cover or cover plate. If these 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.

NOTES
1
For the indication of the dlrection of movement, symbols may be reserved as



mentioned in clause 6.2 for "on" and "off".


2
These symbols shall not be reserved for the indication of the switch position, in order



to avoid confusion; suitable means are, e.g., indicator lamps, colours.

The short-straight line indicating the "on" position, shall be radial for rotary switches.

These requirements do not apply to cord-operated switches and to switches of pattern numbers 6, 6/2 and 7.

NOTE
It is not necessary to have such indications for push - button switches.

6.8 If it is necessary to take special precautions when installing the switch, details of these shall be given in an instruction sheet which accompsnies the switch.

NOTE
Special precautions may, for example, be necessary for unenclosed switches and for


switches for panel mounting. In order to ensure that, after installation, the conditions 


necessary to meet the requirements of this standard are achieved, the instruction sheet


should include clear information with regard to the following:

- dimensions of the space to be provided for the switch;

- dimensions and position of the means for supporting and fixing the switch within this

space;

- minimum clearances between the various parts of the switch and the surrounding parts

where fitted;

- minimum dimensions of ventilating openings, if needed, and their correct arrangement.

6.9 In case a foreign language is used, the meaning shall correspond to that in Thai specified above.

6.10 Any person who manufactures the product conforming to this standard may use the Standards Mark in connection with his product only after having received a licence from the Industrial Product Standards Council.

7. SAMPLING AND CRITERIA FOR CONFORMITY

7.1 Lot : Herein refers to switches of the same type and rating under the same trade-mark, manufactured under the same conditions from the same factory, and belonging to the same group in any single transaction or delivery.

7.2 Sampling and criteria for conformity shall comply with the sampling plan specified below or other technically equivalent sampling plans.

7.2.1 Switches marked with one rated voltage and one rated current

7.2.1.1 Sampling

Nine of twelve samples taken at random shall be tested as follows.

(1)
Three samples are subjected to the tests of clause 5 


(except the tests of clauses 5.8, 5.11 and 5.17).

(2) 
Other three samples are subjected to the test of clause 5.11.

(3) 
Other three samples are subjected to the test of clause 5.17.

The rest three are reserved provided that the tests of clause 5 (except those of clauses 5.8, 5.11 and 5.17) are repeated.

7.2.1.2 Acceptance

(1)  Provided that all samples comply with all specifications of clause 5 (except those of clauses 5.8, 5.11 and 5.17), the lot shall be deemed to satisfy the requirements. If one sample has failed during any test, the test which caused the failure and those preceding which may have influenced the result of that test shall be repeated on the reserved samples all of which shall comply with the repeated tests to satisfy the requirements.

(2)  If all samples comply with the specification of e-lause 5.11, the lot shall be considered to meet the requirement.

(3)  If all samples comply with the specification of clause 5.17, the lot shall be considered to meet the requirement.

7.2.2 Switches marked with two rated voltages and corresponding rated currents

7.2.2.1 Sampling

Twenty-four samples shall be taken at random and separated into two sets of nine. Each set shall be tested at each rated voltage and corresponding rated current as follows.

(1)  Three samples are subjected to the tests of clause 5 (except the tests of clauses 5.8, 5.11 and 5.17).

(2)  Other three samples are subjected to the test of clause 5.11.

(3)  Other three samples are subjected to the test of clause 5.17.

The rest six are reserved provided the tests of clause 5

(except those of clauses 5.8, 5.11 and 5.17) are repeated.

7.2.2.2 Acceptance

(1)  Provided that all samples comply with all specifications of clause 5 (except those of clauses 5.8, 5.11 and 5.17), the lot shall be deemed to satisfy the requirements. If​one samDle has failed durin~ anv test. the test which caused the failure and those preceding which may have influenced the result of that test shall be repeated on the reserved samples all of which shall comply with the repeated tests to satisfy the requirements.

(2)  If all samples comply with the specification of clause 5.11, the lot shall be considered to meet the requirement.

(3)  If all samples comply with the specification of clause 5.17, the lot shall be considered to meet the requirement.

NOTE
For switches marked with two rated voltages but one rated current, the tests shall 


be conducted at the maximum rated voltage.

7.2.3 A.c. and d.c switches marked with different rated voltages

7.2.3.1 Sampling

Twelve from eighteen samples taken at random shall be tested as follows.

(1)  Three samples are tested with a.c. and subjected to the tests of clause 5 (except the tests of clauses 5.8, 5.11 and 5.17).

(2)  Other three samples are subjected to the test of clause 5.11.

(3)  Other three samples are subjected to the test of clausf 5.17.

(4)  The other three are tested with d.c. and subjected to 'f tests of clause 5.

The rest six are reserved provided that the tests of clause 5.

(except those of clauses 5.8, 5.11 and 5.17) are repeated.

7.2.3.2 Acceptance

(1)  Provided that all samples tested with a.c. comply with all specifications of clause 5 (except those of clauses 5.8, 5.11 and 5.17), the lot shall be deemed to satisfy the requirements. If one sample has Yailed during any test, the test which caused the failure and those preceding which may have influenced the result of that test shall be repeated on the reserved samples all of which shall comply with the repeated tests to satisfy the requirenents. 

(2)  If all samples comply with the specification of clause 5.11, the lot shall be considered to meet the requirement. 

(3)  If all samples comply with the specification of clause 5.17, the lot shall be considered to meet the requirement. 

(4)  If all samples tested with d.c. comply with the specifica​tions of clause 5 (except those of clauses 5.8, 5.11 and 5.17), the lot shall be cons,idered to satisfy the require​ments. If one sample has failed during any test,the test which caused the failure and those preceding which may have influenced the result of that test shall be repeated on the reserved samples all of which shall comply with the repeated tests to satisfy the requirements.

7.2.4 Switches with membranes in inlet openings:

7.2.4.1 Six samples of separate membranes or of switches incorporating membranes shall be taken at random and separated in such a manner that three are subjected to the test of clause 5.8 and the others are reserved for retest.

7.2.4.2 Provided that all membranes comply with the specification of clause 5.8, the lot shall be deemed to meet the requirement. If one sample has failed to comply with a specification, the test shall be repeated on the reserved samples all of which shall comply with the specification to meet the requirement.

7.3 Criteria for conformity Provided that the, samples meet all requirements of clauses 7.2.1.2, 7.2.2.2, 7.2.3.2 and 7.2.4.2, the lot shall be considered to comply with this standard.
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