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Elect.-ical Wiring Accessories Sectional Committee, ETD 14 

FOREWORD 

This Indian Standard (Second Revision) W!lS adt>pted 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 1966 and first revised in 1986. This revision has been undertaken to bring 
it in-line with IEC publication 669 - I 'Specification for switches for household similar fixed ele;ctrical 
installation: part J General requirements' issued by the International Electrotechnical Commission (IEC). 

While revising the standard, the domestic switches have been classified according to the contact opening, degree 
of protection against electrical shock and water and additional types of switches (see 1.3) have been included. 

This standard also applies to switches incorporating pilot lights, remote control switches and combination of 
switcues and other functions where as earlier only manually operated switches for household use with a rated 
voltage not exceeding 250 V and a rated current up to 32A were covered. 

IS 4949 : 1968 Covering switches rated 2 Ampere will be withdrawn because the switches have been included 
in this standard. While using the wiring by cables of aluminium conductor procedures given in Annex C of 
IS 732 : 1989 arc recommended. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the results of a test, shall be rounded off in accodance with IS 2: 1960 'Rules 
for rounding off numerical values (revised)'. The number 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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AMENDMENT NO. 1 APRIL 2000 
TO 

IS 3854 : 1997 SWITCHES FOR DOMESTIC AND 
SIMILAR PURPOSES - SPECIFICATION 

( Second Revision) 

( Second cover, Foreword)-Insert the following after the fourth para: 

'In order to facilitate the manufacturer to install the test facilities as per this 
revised standard, alternative test method as given in IS 1988 version of this 
standard has tx:cn incorporated with regard to following tests: 

a) Making and breaking capacity, 

b) Nonna! operation. and 

c) Rl'sistance to abnonnal heat and tire. 

The alternative methods will be in forn· up to 31 Mardi 2001. However, 
111anuf;u:tun·rs have the option to follow the new test methods in respect of the 
above test<; and information to this cffct:t shall be furnished to the testing 
authority hy the manufat:lurcr for the purpose of reproducibility and rcpeatahility 
of test rt·sults.' 

( Pa~e I, clause 1.6) - Substitute the following for the existing: 

'This standard docs not apply to circuit brcaker.i for household and similar 
i1t-.1allations, to switches for applia1u.:c, to (in-line) cord switches and switches 
incorporated in cable reels.' 

( Page 1, clause 2 )- Insert the following IS No. and its Title after IS 1068: 
1993: 

'IS No Title 

1137: 1990 Thickness of sheet and diameters of wire 
(first revision )' 

( Page 4, clause 7.1.5 )-Suhslilute the word 'Tumbler' for 'Tumplcr'. 

( Pt1ge 5, clause 8.2, line 10 )- Substitute 'I' for' 1.' 
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Amend No. 1 to IS 3.'4!4 : 1997 

( Page 6, cltmse 8.3, line 4 ) - lnsen the following after the word 
'reference': 

'(optional)' . 

( Page 6, cla11se 8.6, para 3, line-4) - Substitute the word 'incorrect' for 
'correct'. 

( Page 1, clause 9, title)- Substitute the following for the existing: 

'CHECKING OF DIMENSIONS (OPTIONAL) 
Note - Drawinp shall be supplied on demand subject to •ereement between the supplier 
and the buyer.' 

( Page 18, clause 14.3, last para ) - Substitute the following for the 
existing entries: 

"During the tcsl. no sustained arcinc shall occur nor there shall be any spark when the 
switch is in ·ON' and/or 'OFF' position." 

( Page 23, Table 14, col 1 )- Delete the words 'Ana orCoaducton,' 

( Page 24, clause 18.2 )- Insert the following 'Note' at the end: 

'NOTr: - lbe test of 18.1 and 18.2 ~ay be carried oul by the alternative method given 
in Annex D. I lowevcr, the method shall not be applk-able after 31 March 2001. • 

(Page 25, clt111se 19.1, lines 2 and 3 after Table 16 ) - Substitute the 
following for the existing entries: 

"The 'ON' period shall be 25 percent +s percent of the total cycle and the 'OFF' 
period 75 percent o percent." o 

-s 
( Page 27, clause 19.2 )-Insert the following 'Note' at the end: 

'NOTE - 'Ilic test of 19.l and 19.2 may be carried out by the ahcrna1ive method i;ivcn 
in Annex E. However. the method shall not be applicable after 31 March 2001.' 

( Pn~e 37, Ann«·x C )- Insert the following Anncxures at the end: 

2 
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Amend No.1 to IS 3854: 1997 

ANNEX D 
( Clause 18.2) 

TEST J,,OR MAKING AND BRFAKING CAPACITY 

D-1 Switches when new and also after half the specified number of operations 
of the test for normal operation (see Annex E) shall be capable 9f making and 
breaking a current 130 percent of the rated current, at a voltage not Jess 
than 110 percent of the rated voltage, 10 times in succession, at intervals 
of 30 seconds, without becoming unserviceable. For the purpose of this test, 
the covers, if any, of the switches shall be in position. 

NOTE - A$ an acceptance test, this test is carried out on switches when new only, 

D-2 During these &ests, all metal parts normally connected to earth in 
st'rvkc shall be earthed through a fine wire fuse of minimum length 75 mm. 
This fuse clement shall be copper wire not greater than 0.125 mm in 
diamt·tcr (Jee IS 1137: 1990) which shall remain intai:t throughout the test. 

ANNEXE 
( Clause 19.2) 

TEST FOR NORMAL OPERATION 

E-1 Swit<.:hcs shall be capable of making and breaking an electrical circuit at the 
rated voltage and rated current for 20 000 switch cycles (40 000 operations) for 
switches having a rated current of 6A and 16A and 10 000 cycles (20 000 
operations) for switches having a rated current above 16A up to and including 
63 A at a r.tte not exceeding 6 cycles per minute at regular intervals. The 'ON' 
and 'OFF' period of each cycle shall be approximately equal. 

E-2 The dtara<.·teristic:s of the test dr<.·uit shall be such that the voltage across the 
load may be the rated voltage of the switch under test when the required test 
current is flowing and not more than 110 percent of the rated voltage on open 
circuit. , 

· E-3 During these tests, RII metal parts nonnally c9nnected to earth in scrvke 
shall be eanhcd through a fine wire fqse of minimum length 75 nun. This fuse 
clement shall be 'copper wire not greater than 0.125 mm in diameter which shall 
remain intact throughout the complete test. 

3 
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Amend No. 1 to IS 385-' : 1997 

E-4 The switches suitahlc for ac inductive circuit,; shall be capable of making 
and breaking not less than 125 percent of the rated current at a voltage not less 
than 110 percent at rated voltage at 0.3 power factor (lagging) 100 times at a rate 
of approximately 7.5 switch cycle per minute without becoming unserviceable. 

During the test, all metal parts normally connected to earth in service shall be 
earthed through a fine wire fuse of minimum length 75 mm. This fuse element 
shall be copper wire not greater 0.125 mm dia (see IS 1137: 1990) which shall 
,emain intact throughout the complete test. 

( Page 46, figure 14, line 5 ) -· Substitute 'R1' for 'R' and . '0.25 ohra'_for 
'0.25 R3·. 

( ETD 14) 
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AMENDMENT NO. 2 MAY 2002 
TO 

IS 3854 : 1997 SWITCHES FOR DOMESTIC AND 
SIMILA8 PURPOSES - SPECIFICATION 

( Second Revision ) 

[ Second cover page, Foreword, para 4 ( see also Amendment No. l ) ) -
Insert the following after the para: 

'The standard presently covers switches of rated voltages of 1 IOV, 240V 230V, 
250V, 400V, 415V, and 440V. However, the rated voltage of 240V, 250V, 415V 
and 440V shall be phased out after 31 December 2003.' 

( ,'age 1, clause 1.1.1, Line 1 ) - Substitute • 16 A' for • 10 A'. 

( Page 1, clause 1.2, excluding Note ) - Substitute the following for the 
existing: 

'1.2 The standard also applies to boxes for switches which are an integral part of 
it. It does not however apply to mounti~g boxes for flush type switches.· 

( Page 1, clause 1.2, Note 1 ) - Delete and renumber the subsequent Notes. 

( Page l. clause 1.2. Nore 3, last line ) - Substitute 'IS 14772 : 2000' 

1 
for ' IS 5133 ( Part I ) and IS $133 ( P;tn 2 )' . 

( Page 1. clause l.3) - Substitute the following for the existing matter: 

'1.3 This standard also applies to switches such as: 

Switches incorporating pilot lights. 

Electromagnetic remote control switches (particular requirements will be 
covered in a separate standard). 

Switches incorporating time delay device (particular requirements will be 
covered in a separate standard). 

Combination o( switches and other functions (with the exception of switches 
combined with fuses. 

Electronic switches ( particular requirements will be covered in a separate 
standard).' 

·Gr 3 1 
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Am, Amen4 No. 2 to IS 3854: 1997 
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( Page l, clause 1.6 ) - Substitute the following for the ex is ting matter: 

·t.6 This standard docs oot apply to circuit breakers for household and similar 
installations, to switches for appliances. in-line cord switches and switches 
incorporated in cable reels.' 

( Page 1, clause 1.6) - Insert the following new clause 1.7: 

·t.7 This standard docs not include requirements and tests for switches with 
protection against solid foreign bodies. These are under consideration.' 

( Page l. clause 2) - Delete the entries of 'IS 5133 (Part l): 1969 and 
IS 5133 (Part 2) : 1969' along with their titles, and insert the following IS No. at 
the end: 

'IS 14772 : 2000 'Enclosures for accessories for household and similar fixed 
electrical installation·. 

( Page 3, clause 3.28, line 2 ) - Substitute the word 'lot' for 'test' . 

( Page 3, clause 5.2, seco11d sentence ) - Delete. 

( Page 3, clause 5.4, para 3, line 1 ) - Substitute '24.2' for '24'. 

( Page 3, clause 5.4, para 3 ) - Insert the following new para aft.er para 3: 

'For the test of 12.3.2, three additional specimens are necessary.' 

( Page 4, clause 5:5 ) - Substitute the following for the existing: 

'5.5 The specimens are subjected to all the relevant tests and the requirements 
arc satisfied if all the tests are met. If one specimen docs not satisfy a test due to 
an assembly or a manufacturing fault, that test and any preceding one which 
may have influenced the results of the tests shall be repeated and also the tests 
which follow shall be made in the required sequence on another full set of 
specimens, all of which shall comply with the requirements.' 

( Page 4. clause S.S. Note l ) - Substitute the following for the existing 
Note: 

'l, The manufacnuer may submit, together with a number of specimens specified in 5.4, 
the additional set of specimens which may be ;anted, should one specimen fail. The 
testing authority will then, without funher request test additional i.pccimens and will 
reject only if a funher failure occurs. If the additional set of specimens is not submined at 
the same time. the failure of one specimen will entail rejection.' 

2 
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Amend Na. 2 to IS 3854: 1997 

( Page 4, clause 6.1. Note)- Delete. 

( Page 4, clause 6.2, para ) ) - Substitute the following for the existing 
para: 

'Switches intended for fluot:escent lamp circuits shall have rated current not 
exceeding 16A, except for switches of pattern number 3 and 03 and momentary 
cont.tct switches.' 

( Page 5. clause 8.1,jirst dash item, line 2 )- Substitute 'AX' for ·ax'. 

( Page 5, clause 8.1, fifth dash item ) - Substitute the following for the 
existing: 

- Type reference. which may be a catalogue number (optional)'. 

( Page 5, clause 8.1, seventh dtuh item ) - Insert the following after the 7th 
dash item: 

- Country of manufacture'. 

( Page 6, clause 8.5, para 2, line I ) - Insert tfte symbol 'l' at the end of 
the line. -:: 

( Page 6, clause 8.6, para 7 ) - The contents of the para shall be read as 
NOTE 2 as follows. 

'2 It is not neces~ry to ha\'C such indication for push button switches.' 

( Page 7, clause 10.1, para l ) - Substitute the following for the existing 
para: 

'Switches shall be so designed that when they are mounted and wired as in 
normal use, live parts are not accessible even after removal of parts which can be 
removed without the use of a tool.' 

( rag, 7, clause 10.1,para 5, /ine4 )-Substitute '35±5°C' for '35±2°C'. 

( Page 1. clause 10.2, para 3 ) - Substitute the following for the existing 
para: 

'NOTE~ This requirement does not apply to rcmo\'ablc keys or intcnnediate keys on 
intermediate pans; such as chains or rods.· 

( Page 8, clau.re 10.4, Note, line 2 )- - Substitute '23' for '24'. 

3 
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Amend No. l to'IS 3854 : 1997 

( Page 9, clause 12.1. para 2, line 3 ) - Insert the word 'may' after the 
word 'they'. 

( Page 9, clause 12.1. para 2, line 3 ) - Insert the word 'or' for 'of. 

( Page 9, clause 12.1, para 3, line 2 ) - Substitute '15.1' for '15'. 

( Page 10, clause 12.l.S, last para ) - Insert the following note after the 
last para: 

"NOTE - The test may be canied out by alternative method given in Annex F.' 

( Page 10, Table 3, col 6, first row) - Substitute '4.0 up to 6.0 inclusive' for 
'O up to 6.0 inclusive'. 

( Page 10, Table 4, col 2, row 3 )-Substitute 'lxt.78' for 'Ix 2.78'. 

( Page 12, clause 12.3.1, Note, line l of first dash item ) - Substitute the 
word 'fixing' for 'testing'. 

( Page 13, Table 7 )- Insert the following matter at the end: 

Rated 
Current 

16 

Test 
Current 

22 

Crom-Sectional Area 
of the Conductors 

2.5 

( Page 15, Table 8, col l. row 2 ) - Substitute 'above 6 up to and including 16' 
for '10'. 

( Page 18, clause 13.lS.l, last para, line 1 ) - Substitute '13.15.1' for 
'13.S.l'. 

. ( Page 20, clause 15.l.3, para 2 )- Substitute the following for the existing 
para: 

'Immediately after the test specified in ts.2.2 and 15.l.3 of IS 12063, the 
specimen shall withstand an electric strength test as specified In 16.2 and 
inspection shall show that water has not cntere<l the samples to any appreciable 
extent and has not reached live parts.' 

( Page 20, clause 15.3. Note 3 ) - Insen the following new Note 4 at the 
end: · 

'4 For the purpose of acceptance test . the humidity ireatinent is subjected for 24. h.' 

4 
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Amend No. 2 to IS 3854: 1997 

( Page 22, clause 16.2, Notes 1 and 2 ) - Substitute '200 mA • for '100 mA '. 

( Page 24, clause 18.1, para 1: second sentence ) - Substitute the following 
for the existing sentence: 

'They arc subjected to 200 operations at a uniform rate, 'ON' and 'OFF' period 
being almost equal.' 

( Page 24, clause 18.1, para 6 ) - Substitute the following for the existing 
para: 

'The metal support of the switch, if any, on which the switch is mounted and the 
accessible metal parts of the switch, if any, shall be earthed through a fuse which 
shall not blow during the test. The fuse shall consists of a copper of 0.1 mm 
diameter and not less than 50 mm in length.' 

( Page 24, clause 18.1, para 7) - Substitute the following for the existing 
para: 

'For switches of pattern No. 6. 6/2 and 7, the selector switch 'S' shown in Fig. 13 
is moved after the fraction of the total number of operations indicated in Table 
15.' 

( Page 24, Table 15 )- Substitute the following for the existing table: 

Pattern Number 

1,2, 4or S 

3 or03 
6, 6/2or7 

Table 15 

- Type~ Switch 

Rowy, both directions and other types 

Rotary, both directions and other types 
Rowy. both directions and 
Other types 

1/4 andl/4 
1/2 

( Page 24, clause 18,2, paras 1, 2 and 3, including Note) - Substitute the 
following for the existing matter: 

'Test is carried out using a number of tungsten filament lamps at a load current 
not less than 1.2 times the rated current of the switch at a voltage not less than 95 
percent of the voltage.' 

( Page 24, clause 18,2, last line)- Substitute '14.4 ~ 1s' for 'tu~ IS'. 

5 
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·Amend No. 2 to IS 3854: 1997 

( Page 25, clause 19.1, para 2, lines 2 and 3 ): 

a) Substitute 'S' for 'Sl and S2'. 

b) Substitute '18' for '18.1 '. 

( Page 2S. clause 19.1, para 1, line 3) - Substitute 'S' for 'SI'. 

( Page 31, clause 22.2, para 2) - Delete the words 'by measurement and 
by manual test'. 

( Page 31, clause 22.S, para 3, third dash item, line 2)-'- Substitute 'O.l2 
percen!' for '0.0') percent'. 

( Page 34, clause 2S, para 3, line 3 ) - Insert the following words at the 
end of the line: 

'and a relative humidity not less than 90 percent' 

[ Page 31, Annex E ( see also Amendment No. l) ) - Insert the following 
new Annex after Annex E: 

ANNEX F 
( Clause 12.2.5, Note) 

ALTERNATIVE TEST METHOD FOR TEST ON SCREW TYPE 
TERMINALS 

F·l Screw type terminals shall be so designed and constructed that they clamp 
the conductors(s) without undue damage to the conductor(s). 

F·2 Compliance is checked by the following test: 

The terminal is placed in the test apparatus according to Fig. 26 and fitted with 
rigid (solid on stranded) conductor(s) according to Table 21, first with the 
smallest and then with the largest cross-scctioral area, the clamping screw(s) or 
nut(s) being tightened with the torque according to Table 5. 

The length of the test conductor shall be 75 mm longer than the height (II) 
specified in the following table: 

6 
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Amend No. 2 to IS 3854 : 1997 

Table 21 Test Values for Flexion Pull Out for Copper Conductors 
( Clause F-2) 

Conductor Diameter of llelght21 Mass or 
CrosivSec:lional Bushing Holcl) H Conduetor 

Arc¥ mm mm kg 
mm· 

o.s 6.S 260 0.3 
0.75 6.S 260 0.4 
1.0 6.S 260 0.4 
IS 65 260 0.4 

2.5 95 280 0.7 
4.0 9.5 280 0.9 
60 95 280 1.4 
10.0 9.S 280 2.0 
16.0 13.0 300 2.9 
25.0 13.0 300 4.5 

11 If the bushing hole diameter is not large enough to accommodate the conductor without binding. 
bushing having the next higher hole size may be used. 

2' Tolerance on hight H= ;tl5 mm. 

The end of the conductor is passed through an appropriate bushing in a plantcn 
positioned at a height (H) below the equipment as given in the above table. The 
bushing is positioned in a horizontal plane so that its central line describes a 
circle of 75 mm diameter, concentric with the centre of the clamping unit in the 
horizontal place; the planten is then rotated at a rate IO± 2 rev/min. 

The distance between the mouth of the clamping unit and the upper surface 
of the bushing shall be within ±15 rnm of the height (If) as given in Table 21. 
The bushing may be lubricated to prevent binding, twisting or rotation of the 
insulated conductor. 

A mass as specified in the above table is suspended from the e~ of the 
conductor. The duration of the test is approximately 15 min. 

During the test, the conductor shall neither slip out of the clamping unit nor 
break near the cl~ping unit, nor shall the conductor be damaged in such a way 
as to render it unfit for further use. 

The test shall be repeated with rigid solid conductors in the case they exist in 
the relevant Indian Standard (see IS 694: J 990). If the first test has been made 
with rigid stranded conductors. In . the case where rigid stranded conduct~ do 
not exist, the test may be made with rigid conductors only.' 

7 
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Amend No. 2 to IS 3854 : 1997 

( Page 45, Fig. 13 ) - Substitute the following for the existing fiiure: 

TERMINAL 

FIXTURE 

H 

J 
BUSHING_ I 

I 

0 
The anows indicatillg the connec:tiOll of the phue conducton arc shown as an example oaly. 

When the mukin& made by lhe manufacturer indicata ocher connections, lhia markina shall be 
followed. 

Flo. 13 CIRCUrr DIAORAMS POR MAJ(.ING AND BRl!AKINO CAPAcrrY 
ANDNORMALOPl!RA110N 

8 
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Amend No. 2 to IS 3854: 1997 

( Page 52, Fig. 23) - !;wbatitute '100 MIN' for '10 MIN'. 

( Page 52, Fig. 25 ) - lniert the following new Fig. 26 after Fig. 25: 

SWITC'M PATTON tuilNa J lwnnt PAnlaN NIMtlla J 

Swm:'H PATIUN tuilllats 

~~'IT('II PA fflltN NUMIEl I IWITC'M PATTf.lN N\IMIIH 1 

NOTB-C..lbouldbc IUla dlatlbe bulbiq bole is made illa way wllida-• 
lbe fan:e nladed 10 Ille cable ii a pn pullbta fan:e ad dial lbe lrlnemie+e al-, 
IDrque IO lbe c caaetttaa iD die e......, _ ii a¥0ided. 

Flo. 26 TUT APPARAM R>R CHBcKINO D.ucAOI TO CONDUCIORS 

(BTD 14) 

9 
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AM£NDM£NT NO. 3 JUNE 2003 
TO 

IS 3854: 1997 SWITCHES FOR DOMESTIC AND 
SIMILAR PURPOSES -SPECIFICATION 

( Second Revision) 

I PaRe 34. clause 26.l<b) I - Substitute the following for the existing: 

h1 Resistance to harmful ingress of water and to humidity (see.15.2 and 15.3)'. 

( ET 14) 
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AMENDMENT NO. 4 APRIL 2007 
TO 

IS 3854 : 199.7 SWITCHES FOR DOMESTIC AND 
SIMILAR PURPOSES- SPECIHCATION 

[Second cover poge, Foreword, para S (.1ee al.Jo A1ftendment 
No. 1 )1 - Delete. 

(ET 14) 
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IS 38S4 : 1997 

Indian Standard 

SWITCHES FOR DOMESTIC AND SIMILAR 
PURPOSES - SPECIFICATION 

( Second Revision ) 

1 SCOPE 

1.1 This standard applies to manually operated 
general purpose switches with a rated voltage not 
cxceding 440 V and a rated current not exceeding 
63 A, intended for household and similar fixed­
electrical installations either indoors or outdoors. 

1.1.1 The rated current is limited to IO A for switches 
provided with screwless terminals. 

1.2 The standard applies to boxes for switche:i with 
the exception of flush mounting boxes for flush-type 
switches. 

NOTES 
I The extensions of rated cum:nt values to 16 A is under 
consideration for switches provided with s.-:rcwless terminal. 
2 An extension of the scope to st':'.itches for rated voltages higher 
than 440 V is under considcrati~~ 
3 In this standllrd specific requCwncnts arc given for boxes, 
while the general requirements for ordinary flush-type switch 
boxes arc given in IS 5133 (Part I) and IS 5133 (Part 2). 
4 Additional requirement to flush type non ordinary switches 
are under consideration. 

1.3 This standard also applies to switches such as: 

1.6 This standard doe~ not apply to circuit-breakers 
for household and similar installations, to switches for 
appliances and to (in- line) cord switches. 

2 REFERENCES 

The following Indian Standards arc necessary adjuncts 
to this standard: 

IS No. Title 

302 Safety of household and similar 
(Part I) : 1979 electrical appliances: Part I General 

requirements (fifth revision) 

694: 1990 

1068: 1993 

1359: 1992 

PVC insulated cables for working 
voltages up to and including I I 00 
V (third revision) 

Electroplated coatings of nickel 
plus chromium and copper plus 
nickel plus chromium (third 
revision) 

Electroplated coating of tin (third 
revision) 

Switches incorporating pilot lights. 1573 : 1986 Electroplated coating of zinc on iron 
and steel (second revision) Electromagnetic remote control switches. 

Switches incorporating a time delay device. 2824 : 1975 Method for determining the com­
parative tracking tndex of solid in­
sulating materials under moist 
conditions (first revision) 

Combinations of switches and other functions 
(with the exception of switches combined with 
fuses). 

Electronic switches (particular requirement 
will be covered under a separate standard). 

1.4 Switches complying with this standard are 
suitable for use at ambient temperatures not normally 
exceding 35°C, but occasionally reaching 45°C. 

NOTE - Switches complying with this standard are suitable 
only in corpor111ing in cquipmcnl in such a way Md in such a 
pince thnt it is unlikely !hat the sumnmding l'cnchcs a tempera­
ture exceeding 45ne, 

1.5 It does not cover switches for 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. 

5133 Boxes for enclosure of electrical 
accessories 

(Part I) : 1969 Steel and cast iron boxes 

(Part 2) : 1969 Boxes made of insulating material 

7358: 1974 Thermocouples (first revision) 

9968 Elastomer insulated cables: 
(Part I) : 1988 Part I For working voltages up to 

and including I I 00 V (ft rst revision) 

I 0462 Fictitious calculation method for 
(Part I): 1983 determination of dimensions of 

protective coverings of cables: 
Part I Elastomeric and thermoplas­
tic insulated cables 
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IS No. 

11000 
(Part 2/Sec I) : 
1984 

12063 : 1987 

Title 

Fire hazard testing: Pan 2 Test 
methods, Section 1 Glow-wire test 
and guidance 

Classification of degree of protec­
tion provided by enclosures of 
electrical equipment 

3 TERMINOLOGY 

Where the terms volatage and current are used, they 
imply rms values unless otherwise specified .. 

For the purpose·of this standard, the following defini­
tions shall apply. 

3.1 Switch 

A device designed to make or break the current in one 
or more electric circuit. 

3.2 One Operation 

The transfer of the moving contacts from one operating 
positions to another. 

3.3 Terminal 

The conductive part of one pole composed of one or 
more clamping 1.mit(s) and insulation if necessary. 

3.4 Terminal with Screw Clamping 

Terminal intended for the connections, by clamping 
only. of external rigid or flexible conductors. 

3.S Pillar Terminal 

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 clamping member 
to which pressure is applied by the end of the screw. 

NOTE - Examples of pillar terminals are shown in Fig. 4. 

3.6 Screw Terminal 

A terminal with screw clamping in which the conduc­
tor is clamped under the head of the screw. The clamp­
ing pressure may be applied directly by the head of the 
screw or through an intermediate part. such as a 
washer. a clamping plate or an anti-spread device. 

NOTE - Examples of screw terminals are shown in Fig. 5. 

3. 7 Stud Terminal 

Terminal with screw clamping in which the conductor 
is clamped under a nut. The clamping pressure may be 
applied directly by a suitable shaped nut or through an 
intermediate part, such as a wac;her, a clamping plate 
or an anti-spread device. 

NOTE - Examples of stud temunals are shown in Fig. 5. 

3.8 Saddle Terminal 

Terminal with screw clamping in which the conductor 
is clamped under a saddle by means.of two or more 
screws or nuts. 

N<>TE- Examples of ~addle terminals 11rc i.hown in Fig. 6. 
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3.9 Lua Termlnal 
Screw terminal or a stud tenninal, designed f~r 
clamping a cable lug or bar by means of a screw or 
nut. 

NOTE - Examples of lug terminals are shown. in Fig, 7. 

3.10 Mande Terminal 

Terminal with screw clamping in which the conductor 
is clamped agai{lst 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 suitable shaped washer under 
the nut, by a central peg if the nut is a cap nut, or by 
equally effective means for transmittig the pressure 
from the nut to the conductor within the slot. 

NOTE- Examples of mantle terminals are shown in Fig. 8. 

3.11 Screwleu Terminal 

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 con­
cerned other than removal of insulation. 

3.12 Mechanical Time-Delay Device 

Device which, through a mechanical auxiliary. 
operates some time after the instant at which the con­
ditions which cause it to operate are established. 

3.13 Base 

Part of the switch retaining current-carrying parts 
and in general, the mechanism in position. 

3.14 Rated Voltage 

Voltage assigned to the switch by the manufacturer. 

3.1S Rated Current 

Current assigned to the switch by the manufacturer. 

3.16 Push Button Switch 

Control switch having one actuator intended to be 
operated by force exerted by a part of the human body. 
usually the finger of the palm of hand, having stored 
energy return, for instance spring. 

3.17 Momentary Contact Switch 

Switching -device returns automatically to the initial 
state after operation. 

NOTE - Momencary contact switches an: ioo:nded to operate b:lls. 
electromllgnetic remote control switches or time-delay switches. 

3.18 Momentary Push-Button Switch 

Push buJton which returns automatically to the initial 
state after operation. 

3.19 Cord-Operated Switch 

Switch the operating means of which is a cord which 
has to be pulled in order to change its contact state. 
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3.20 Switch of Mini-Gap Construction 

Switch construction having a clearance between the 
contacts which is less than 3 mm but is atleast 1.2 mm. 

NOTE - ·switches of mini-gap construction are for functional 
purposes and they are not intended to be used for safety iM>lotion 
purposes. 

3.21 Clamping Unit 

Part or parts of a terminal necessary for the mechanical 
clamping and the electrical connection of conduc­
tor(s). 

3.22 Thread-Forming Screw 

Tapping screw having an uninterrupted thread which 
by screwing in, forms a thread by displacing material. 

NOTE - An example of 11 thread-forming screw is shown in 
Fig. 11. 

3.23 Thread-Cutting Screw 

Tapping screw having an interrupted thread which, by 
screwing in, forms a thread by removing material. 

NOTE - An example of a thread-cutting screw is shown in 
Fig. 12. 

3.24 Operating Member 

Part of cord-operated switch which connects the inter­
nal mechanism with a pull cord. It is usually attached 
to the actuating member of switch. 

3.25 Pole (of a Switch) 

Part of a switch associated with one conductive path 
(way) of its circuit(s) provided with contacts intended 
to connect and disconnect the circuit itself and exclud­
ing those portions whjch provide a means for connect­
ing and operating the poles together. 

A conducting path may be consitituted by portions 
common to other conducting paths of the switch. 

. 3.26 Safety Extra-Low Voltage 

Voltage not exceeding 32 V between conductors and 
between conductors and earth, the no loaJ voltage not 
exceeding 38V. 

3.27 Routine Tests 

Tests carried out on each item to check the essential 
r~quirements which are likely to vary during production. 

3.28 Acceptance Tests 

Tests carried out on samples taken from a lot for the 
purpose of acceptance of the test. 

3.29 Type Tests 

Tests carried out to prove conformity with the require­
ments of the-standard. These are intended to prove the 
general qualities and design of a given type of appliances. 

4 GENERAL REQUIREMENTS 

Switches and boxes shall be so designed and con­
structed that in normal use, their performance is 
rel iablc and without danger to the user or surroundings. 
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In general, compliance is checked by carrying out all 
the relevant tests specified. 

5 GENERAL NOTES ON TESTS 

5.1 Tests according to this standard are type tests. 
Schedule of routine, acceptance and type tests are 
given in 26. 

5.2 Unless otherwise specified, the specimens are 
tested as delivered and under normal conditions of use. 
Flush-type switches which do not comply with any 
accepted standard sheet are tested together with their 
corresponding boxes. 

5.3 Unless otherwise specified, the tests are carrieJ 
out in the order of the clauses, at an ambient tempera­
ture between 15 and 35°C. 

In case of doubt. the tests are made at an ambient 
temperature of 27 ± 2°C. 

5.4 For switches which are marked with one rated 
voltage and one rated current, nine samples are 
necessary. 

Three specimens are subjected to all the relevant tests 
except the test of 19.2 where another set of three 
specimens are used (or two further sets for swithces of 
pattern number 2), ant.I the tests of 24 where another 
three specimens are used. 

For the tests of 24 three additional samples may he 
required. 

For each of the tests of 13.15.1 ant.I 13.15.2 three 
additional specimens of separate membranes. or of 
switches incorporating membrances. are required . 

For the tests of 12.3.11 additional samples of switches 
having in total atleast five screwless terminals are 
required. 

For the tests of 12.3.12 three additional specimens of 
switches are necessary in each specimen. one 
clamping unit is tested. 

For cord-operated .switches-three further specimens 
are used for the test of 20.9. 

For switches marked with two rated voltages and 
corresponding rated currents. 15 specimens ,are neces­
sary. 

For each of the two combinations of rated voltages ant.I 
rated currents marked on the switch, three specimens 
are subjected to all the relevant tests except the test 
of 19.2 where another two (or four for switches of 
pattern Number 2) further sets of three specimens are 
used. 

A switch marked 250/415 Vis tested as a 415 V switch. 

Momentary contact switches intended to operate bel Is. 
electromagenetic remote control switches or time-
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delay switches are not to be submitted to the test of 
18.2 and 19.2. 

NOTE - A table showina the number of 11pecimcni. needed for 
the test is acvcn in Annex A. 

5.5 Switches arc deemed not to comply with this 
standard if sustained arcing occurs on any specimens 
during any of the tests of 18, if any specimens does not 
pass the test of 24.1 and if there are more failures than 
that of one specimen in any of the other tests. 

If substaincd arcing has not occ_ured during any of the 
tests of 18 and no specimen has failed during the test 
of 24.1 but one sample has failed in another way during 
any of the tests of 18 or during any other test. the test 
which caused the failure and those preceding which 
may have influenced the result of that test, are repeated 

· on another set of specimen of the number specified 
in 5.4 all of which shall then comply with the repeated 
tests. 

NOTES 

l In general, it will be necessary only to repeat the tesl which 
caused the foilure unless the 11pecimen faili; in the test of 19.l in 
whkh ca~ the lcsl are repemed from that of 18 onwards. 
2 The applicant may submit. together with the numl~r of 
specimen specified in 5.4. the :idditional set of specimen which 
may be required, should one specimen fail. The testing station 
will then without further request test the 11dditional specimen :ind 
will reject only if a further failure occurs. If the additional ~I of 
specimen ii; not submitted 111 the !lllmc time, 11 failure of one 
specimen will entail a rejection. 

6 RATINGS 

6.1 Switches shall preferably have rated voltage of 
110 V. 230 V. 240 V and 250 V, 400 V, 415 V 440 V. 
For momentary conwct switches intended to operate 
hells. electromagenetil: remote control switches or 
time-delay switches. the standard rated voltage!> are 
I IO V and 250 V. 

NOTE - The rated voltage of 240 V. 250 V, 415 V and 440 V 
sh.all ht! discontinued afler 3 years from the date of publication 
of this stnndard. 

6.2 Switches shall preferably have rated currents of 
6 A. 10 A,16 A, 20 A, 25 A, 32 A, 40 A and 63 A. The 
rated current shall be not less than 6 A, except that 
rated current of I A • 2 A and 4 A are nllowed for 
push-button switches intended to operated bells, 

· electromagenetic remote control switches or time­
delay switches. 

Switch with a rated current not exceeding 16 A. except 
switches of pattern numbers 3 and 03 and momentary 
contact switches. should have tlourescent lamp current 
rating equal to the rated current. 

for switches with a rated current above 16 A and up 
to 25 A inclusive, the te.;t with tlourescent lamp can be 
carried out optionally. 

Compliance with the requ~rements of 6.1 ~nd 6.2 is 
checked by inspection of the marking. 
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7 CLASSIFICATION 

7.1 Switches arc classified. 

-7.1.1 According to the possible ·connections (see 
Fig. I): 

- Single-pole switches 
- Double-pole switches 
- Three-pole switches 
- Three-pole-plus switched neutral 

switches 
- Two-way switches 
- Two-circuit switches with a common 

Pattern No. 
I 
2 
3 

03 

6 

incoming 5 
-Two-way switches with one off-position 4 
- Two-.way double-pole switches 6/2 
- Two-way double-pole reversing switches 7 

NOTES 
1 Two or more switches having the same or different pattern 
numbcrs may be mounted on a common tiaM:". 
l For the pat1c111 number for which .an off.position is consickrcd. 
the above cl:issific:ition refers also to push-button switches and 
momentary contact switc.hcs. 

7.1.2 According to the contact opening: 

Switches of normal gnp construction 
- Switches of mini-gap construction (only for 

a.c.) 

7.1.3 According to the degree of protection against 
electrk ~hock: 

- Unenclosed switches 
- Enclosed switches 
NOTE - For unenclmcd switches, the protection ag;1ins1 
electric shock is given hy the enclosure in which the sw.i1ches is 
intended to be mu,.mted. For cndosed switches, the protection 
against electric shock is provided by compliance with the 
requirements of 10. 

7.1.4 According to the degree of protection against 
harmful ingress of w.itcr: 

Ordinary switches having no special protection 
against harmful ingress of water; IPXO 
Splash-proof switches with degree of protec­
tion IPX4 
Jet-proof switches with degree of protection 
IPX5 

NOTES 

1 For the purpose of this standard the term ordinary applies only 
to the degree of protection against harmful ingress of w,11er. 

l For an eKplanation of IP code. Jt't' IS 12()(,:1: 1987. 

7.1.S According to the method of activating the 
switch: 

Rotary 
Tumpler 

Rocker 
Push-button 
Cord-operated 
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7.1.6 According to the method of application: 

Suf ace-type 
Flush-type 

Semi flush-type 
Panel-type 

Architrave-type 

7.1.7 According to the method of installation. as a 
consequence of the design: 

Switches where the cover or cover plate can be 
removed without displacement of the 
conductors (Design A). 

Switches where the cover or cover plate cannot 
be removed without displacement of 
the conductors (Design B). 

NOTE --If a switch h:i.,; n h:i.,;e which cannot be separated from 
the cover or cover plate. and requires an intermeJiate plate 
which can be removed for redecorating the wall. it is considen:d 
to he of design A. provided the intermediate plate meets the 
requirements specified for covers :md cover plates. 

7.1.8 According to type of terminals: 

Switches with screw-type terminals, 

Switches with screwless terminals for rigid 
conductors only, and 

Switches with screw less terminals for rigid and 
flexible conductors only. 

7.2 Preferred combinations of number of poles and 
ratings are shown in Table I. 

Table 1 

ltatcd Current Number of Poles 

A 

I. 2 .111d 4 

6 

10 

16:io.25.l2 
40nnd 6:l 

8 MARKING 

Rated Voltage 
from 120 V to HOV 

Inclusive 

I 
2 

I 
2 

I 
l 
:l 
4 

8.1 Switches shall be marked with: 

Rated Voltagl' 
Owr 250V 

2 

2 
. .l 

4 

I 
2 
.l 
4 

Rated current in amperes (A) or rntcd tlourcs­
cent · lamp current in amperes (ax). or a com­
bination of both if the two ratings are different 
(see 6.2 and example of marking in 8.2); 
Rated voltages in volts; 

s 
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Symbol for nature of supply; 

Manufacture or responsible vendor's name 
trade:mark or identification mark; 
Type reference, which may be a catalogue 
number; 

Symbol for mjni-gap construction, :f 
applicable; and 

Symbol for degree of protection against 
harmful ingress of water, if applicable. 

NOTES 

l M:uiing of the pmtcm nunt.er given in 7 .1.2 is recommended 
if the connections are not clear from an inspection of the switch; 
this pattern number may be a pan of the type reference. 

2 If a ba.'IC carries two more switches wilh sepcrate operating 
dcviccs, m.utting with the pancmnumbers is recommcneded, for 
example 1+6 or l+l+I. 

In addition, switches with screwless terminals shall be 
marked with an indication of the suitability to accept 
rigid condutors only, for those switches having this 
restriction. 

The information may be put on the switch and/or the 
packaging unit. 

8.2 When symbols are used they shall be as follows : 

Amperes (Flourescent lamp current) ... ... .... AX 
(other current) ... . .... .. ... . ... .. .. . ..... .. A 
Volts . ... . . . ... . ... . . .. . . . .. ............. :V 
Alternating current . . .... .. ... . ..... .. ...... . -
Neutral . .. .. .... . ... .. . . ...... .. . ... . ... .. N 
Line .. . . . . . . . . ... .. .. ... . .. .. . ... ........ L 
Earth .. . ... . . . .. .. .. .... . . .... .. .. . .. .. . . . f 
·orr position .... . . .. ...... .. .. ..... ... .... () 
'On' position ............ . ..... . ... . ...... . I 
Mini-gap construction .. . . . .. . .... . .. . . .... .. m 
Splash-proof construction . . . . . . .. . . ..... . . 1PX4 
Jet-proof construction . ... . .. . ...... . ..... IPX5 

NOTES 

1 Ordinary switches are not m:irtced wiJh any symbol for pro­
leclion ogain,~I harmful ingress of water. 

2 In the IP code the lcuc:r ··x··. concerning protc:clion ag.iinst 
ingres!I of solid objet."1 l'l-ploccd hy the relcv:int r,umhcr. 

3 Lines fonned by the con!Jruction.'i of the tool :ire 1101 

consi~ a.,; piin of the marlcing. 

For nui,king with nouresccnl lamp currcnl. thl' symbol "AX .. 
may he replaced by the symbol ··x· ·. For m;uting with rated 
current and rated volt:igt• the ligun.-s m,,y he uM.-d alm1e. 

The murking for the nature of supply shall ~ plat:cd next 111 the 
marking for r:ated current and r.atcd voltage. 

4 The marking for current. voltage and n111un: of supply may he. 
for example n.'i follows: 

10Ax250V- OR 

20 A 16A x 250 V - OR 

10 Ax 400 V - OR 

2S A x 400 V - OR 

10 x/250- OR 10 x/250 

20-16 x/250 - OR 20-16 x/2SO 

10 >< /400 - OR IO ><1400 

25 x /4(10 - OR 25 ><1400 

2~ A x2~0V-

2~A x440V-

OR 25 >< /2SO - OR 2~ x/2~1 

OR 2~ x /440 - OR 25 x/440 
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8.3 The marking for rated current, rated voltage, 
nature of supply, maker's or responsible vendor's 
name, trade--mark or identification mark and type 
reference and symbol for mini-gap construction (if 
applicable) 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 separate­
ly, shall be marked with the maker's or responsible 
vendor's name, trade-mark or identification mark and 
type reference. 

The symbol for degree of protection against harmful 
ingress of water, if applicable, shall be marked on the . 
outside of its associated enclosure so as to be easily 

•· discernible when the switch is mounted and wired as 
in normal use. 

The marking shall be clearly visible with normal or 
corrected vision, without additional magnification, 
marked either on the front of the switch oron the inner 
part of its associated enclosure, or on the main part of 
the switch so. that it is easily legible on removal of any 
cover or cover plate which may be present when the 
switch is mounted and wired as in normal use. These 
markings shall not be placed on parts which can be 
removed without the use of a tool. 

NOTES 

I Additional type rcfcrcnccN may be nwked on the main part, 
or 0,1 the out~ide or the inside of the associated encloi.ure. 

2 1be tenn 'main part' mcan.c; the pan carrying the contacts and 
any part integral with them; it doci. not include the knob, handle 
and the like, or pani. intended to be sold scraratcly. 

8.4 Terminals intended for the connection of phase 
conductors (supply conductors) shall be identified un­
less 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 Lor, in the 
case of more than one such terminals, the letters Lt, L2, 
LJ, etc, which may be accompained by an arrow or 
arrows pointing to the relevant terminal or ter­
minals. 

Alternatively, the surface of such terminals shall be 
bare brass or copper, other terminals being covered 
with a metallic layer of another colour. 

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 accom­
panies the swilCh. 

2 'Easily removable parts' are Cho.: parts which can be removed 
during the normal installation of the swicc.:h. 
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8.5 Terminals intended exclusively for the neutral 
conductor shall be indicated by the Jetter N. 

Earthing terminals shall be indicated by the symbol. 
These markings shall not be placed on screws, or any 
other easily removable part. ' 

8.6 Switches of pattern numbers 2, 3 and 03 and 
switches having a rated voltage exceeding 250 Vora 
rated current exceeding 16 A 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 marking shall be clearly visible on the front of 
the switch when fitted with its cover or cover plate. 

If this marking is placed on the cover, cover plate, or 
removable actuating members, it shall not be possible 
to fix them in a position such that the marking is 
correct. 

The symbols for 'ON' and 'OFF' shall not be used for 
the indication of the switch positions, unless, at the 
same time, they clearly indicate the direction of the 
movement of the actuating members. 

NOTES 

1 Other suitable means forlhe indicmion of the switch position 
may be used, for example indicator lamps. 

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. 

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

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

Compliance with the requirements of 8.1 to 8.6 is 
checked by inspection. ' 

8.7 A push-button shall be coloured red only if it 
serves to open the circuit to be controlled and in 
addition, may serve to close auxiliary contacts for 
control circuits, pilot lamps, etc. 

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

Compliance with the requirements of 8.7 and 8.8· is 
checked by inspection. 

NOTES 

1 Special prccaucions may, for example, be neces~ry for 
unenclosed switches nnd for panel mouncing. 
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2 In order to en sun: that, after installation, the conditions neces­
sary to meet the requirements of this standard an: achieved, the 
instruction sheet should include clear information with n:aard to 
the followina: 

dimensions of the space to be provided for the switch; 

dimensions and position of the means for supporting and 
fixina the switch within this space; 

minimum clearances between the various parts of the 
switches and the surroundin& parts when: fitted; and 

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

8.9 Marking shall be durable and easily legible. 

Compliance is checked by inspection and by the 
following test: 

The test is made by rubbing the marking by hand for 
15 s with a piece of cloth soaked with water and again 
for I 5 s with a piece of cloth soaked with petroleum 
spirit. 

NOTES 

I Marking made by impression, moulding, pressing or engrav­
ing is not subjected to this test. 

2 It is recommended that the petroleum spirit used consits of a 
solvent hexane with an aromatic content of maximum 0.1 per­
cent in volume percentage, 11.kauribut11nol value of approximate­
ly 29, 11n intial boiling point of approximately 65° C. a dry point 
ofapproximately 69°C and density of approximately 0.68 g/cm3. 

8.10 The switches may also be marked with the 
Standard Mark. 

8. 10. J The use of the standard mark is governed by 
the provisions of Bureau of Indian Standards Act, 1986 
and the Rules and Regulation made thereunder. The 
details of conditions under which the licence for the 
use of the standard mark may be granted to manufac­
tures or producers may be obtained from the Bureau 
of Indian Standards. 

9 CHECKING OF DIMENSIONS 

Switches and boxes shall comply with the manufac­
tures drawing. 
Compliance is checked by measurement. 

10 PROTECfiONAGAINSTELECTRJCSHOCK 

10.1 Switches shall be so designed that. when they are 
mounted and wired as in nonnal use, live parts are not 
acceflible. 

Compliance is checked by inspection and if necessary 
by the following test: ,, , 

The sample is mounted as in normal use and fitted with 
conductors of the smallest cross-sectional areas 
specified in 12; the test is repeated using conductors 
of the largest cross-sectional areas specified in 12. 

The standard test finger shown in Fig. 2, is applied in 
every possible position, an electrical indicator, with a 
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voltage not less than 40 V and not more than SO V. 
being used to show contact with the relevant part. 

Switches, having enclousures or covers in thermoplas­
tic or clastomeric material are subject to the following 
additional test which is carried out at an ambient 
temperature of 3S±2°C, the switches being at this 
temperature. 

During this additional test, the switches are subjected 
for I minute to a force of 75 N, applied through the tip 
of straight enjoined test finger of the same dimensions 
as the standard test finger. 

This finger, with an electrical indicator as described 
above, is applied to all places where yielding of in­
sulating material could impair the safety of the switch, 
but is not applied to membrances or the like and is 
applied to thin walled knock outs with a force of only 
ION. 

During this test, switches wirh their associated mount­
ing means shall not deform to such an extent that live 
pans c;an be touched with the unjointed test finger. 

NOTE - Membranes or the like are tested according to 13.15.l 
only. 

10.2 Knobs, operating levers, push-buttons, rockers 
and the like shall be of insulating material, unless thier 
accessible metal parts are separated from the metal 
pans of the mechanism by double insulation or rein­
forced insulation or. as an alternative, they are realiab­
ly connected to earth. 

Compliance is checked by inspection and by the tests 
of 16 and 23. 

This requirements does not apply to removable keys 
or to intermediate parts such as chains or rods. 

10.3 Accessible parts of ordinary switches having a 
rated current not exceeding 16 A, shall be made of 
insulating material with the expcction of the following: 

a) Small screws and the like which are isolated 
from live parts and which· are used for filling 
bases and covers or cover plates. 

b) Actuating members complying with 10.2. 
c) The covers and cover plates of metal which 

. comply with the requirements of 10.3.1 or 
10.3.2. 

10.3.1 The covers or cover plates of metal shall be 
protected by additional insulation made by insulating 
linings or insulating barriers. The insulating linings or 
insulating barriers shall: 

either be fixed to the covers or cover plates or 
the body of the switches in such a way that they 
cannot be removed without being permanently 
damaged. 

or arc so designed that 
they cannot be replaced in an incorrect position: 
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if they arc omitted, the accessories are rendered 
f 

inoperable or manifestly incomplete; · 
there is no risk of accidental contact between 
live parts and mental covers or cover plates, for 
example, through their fixing screws, even if a 
conductor should come away from its ter­
minals; and 
precautions are taken in order to prevent 
creepage distances or clearances becoming 
less than the values specified in 23. 

Compliance is checked by inspection; 

The above linings or barriers · shall comply with the 
tests of 16 and 23. 

NOTE - ln11ulating coating spnaycd on the inRide or on the 
outside of the metal cover or cover plates ia nOl ~med to be an 
in11ulating lining or barrier for the pul'J>OliC of this sub-cbu~. 

10.3.2 The metal covers or cover plates are 
auto matically connected through a low 
resistance connection, to earth during fixing of the 
cover or the cover plate itself. 

NOTE - ~xing screw1 or other means are Allowed. 

Compliance is checked by inspection and by the test 
of 11.4. 

10.4 Metal parts of the machanism, 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 remov­
able key or similar device, such metal parts of the 
mechanism shall be insulated from live parts. 

Compliance is checked by inspection, if necessary 
after the actuating member has been removed or 
broken. · 

NOTE - lflhe actu•ing member bu to be broken. compliance 
ia checked after the test of 24. 

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

In additiQn, 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 arc. separated from live parts 
i.n such a way that the creepage distances and clearan­
ces have at least twice the values specified in 23, or, as 
an alternative, if they arc reliably connected to earth. 

Compliance is checked by inspection and, if necessary, 
by measurement and by the tests of 10 and 16. 

NOTES 
I When checking the inacceuibility or .metal pan, or the 
mechanism of unenclOACd ,witches or architrave type 5witchcs 

' • ' ', , < • • 

the protection provided by tJ\e normal way of meunting or the 
11witch is taken into account 

2 For unenclosed scack-type 1Witche11 having a metal spindle 
pivoting in a metal baAC plate, the additional requirement means 
that the creepagc distances and clearances between live 1>4n5 und 
the 11pindle and between metal part11 of the mechanism and th!! 
base plate, must have 111 lea.~ twice the valUCA specified in 23. 

10.6 Swithces 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 or,ly touch parts which are insu­
lated from live-parts. 

The key or intermediate pan 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 23. 

Compliance is checked by inspection and, if necessary, 
by measurement. 

NOTE- uicquer or enamel ii. not considered to be insulating 
material for the purpose of JO.I to 10.6. 

10. 7 Where cord-operated switches are provided with 
a pull cord, which can be fitted or repalced by the user, 
it shall be so designed that it is impossible to touch live 
parts when fitting or replacing the pull cord in the 
normal way. 

Compliance is checked by inspection. 

11 PROVISION FOR EARTHING 

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

NOTES 

I This requi~ment doe!i nOI apply to the mellll cover pl:itei. 
mentioned in 10.J.l. 
2 For the purpose of thi!i requirement. small screws and the like. 
isolated from live parts. for fixing ba.,;c!i. cover.. or cover plates. 
11n: not consi<L!red a~ accessible parts which may become live m 
the event of an insulation fault. 

11.2 Earthing terminals shall be terminals with screw 
clamping and shall comply with the ap­
propriate requirements of 12. 

They shall be of the same size as the corresponding 
terminals for the supply conductors except that any 
additional external earthing terminals shall be at least 
of size 6 mm2. 

11.3 Switches other than ordinary with an enclosure 
ofinsulating material having more th~n one c~ble inlet, 
shall be provided with an int~rnal earthing 'terminal 
allowin'g the connection ofanincoming and 'outgoing 
conductor for the continuity of the earthing circuit. 

C<implinnce with the requirement~ of I I. I to 11.3 is 
checked by inspection and by the test of 12. 
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11.4 The connection between the eartlling terminal 
and accessible metal parts to be connected there to 
shall be of low resistance. 

Compliance is checked by the following test: 

A current derived from an a.c. source having a no-load 
voltage not exceeding 12 V and equal to 1.5 times rated 
current or 25 A. whichever is the greater is passed 
between the earthing terminals and each of the 
accessible metal parts in turn. 

The voltage drop between the earthing terminal and 
the accessible metal pan is measured and the resistance 
calculated from the current and this voltage drop. 

In no case shall the resistance exceed 0.05 ohm. 
NOTE - Care should be taken that the contact resistance 
between the tip or the rnell.<;uring probe and the metal part under 
test does not influence the test results . 

12 TERMINALS 

12.1 General 

Switches shall be provided with terminals having 
screw clamping or with screwless terminals. 

The means for clamping the conductors in the ter­
minals shall not serve to fix any other component, 
although they hold the terminals in place of prevent 
them from turning. 

All the tests on terminals, with the exception of the test 
of 12.3.11 shall be carried out after the test of 15. 

Compliance is checked by inspection and by the tests 
of 12.2 or 12.3 as applicable. 

12.2 Terminals with screw clamping for external 
copper conductors. 

12.2.1 Switches shall be provided with terminals 
which shall allow the proper connection of copper 
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conductors having nominal crosssectional areas as 
shown in Table 2. 
The conductor space shall be at least that specified in 
Fig. 4, S, 6, 7 and 8. 

Compliance is checked by inspection, and by fitting 
conductors of the smallest and largest cross-sectional 
areas specified. 

12.2.2 Terminals with screw clamping shall allow the 
conductor to be connected without special preparation. 
Compliance is checked by inspection. 

NOTE - The term " special pn:paration" covers soldering or 
the wires of the conductor, use of cable lugs, formation of 
eyeleL<;, etc, but not the reshapin& of the conductor before its 
introduction into the terminal or the twisting of a flexible 
conductor to consolidate the end. 

12.2.3 Terminals with screw clamping shall have 
adequate mechanical strength. 

Screws and nuts for clamping the conductors shall 
have a metric ISO thread or a thread comparable in 
pitch and mechanical strength. 

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 tests 
of 12.2.6 and 12.2.8. 

NOTE - Provisionally SI. BA and UN threads are considered 
to be compnrable in pitch and mechanical strength 10 metric ISO 
thread. 

12.2.4 Terminals with screw clamping shall be 
resistant to corrosion. 

Terminals, the body of which is made of copper or a 
copper alloy as s~citied in 22.S are considered as 
complying with this requirement. 

12.2.5 Screw-type terminals shall be so designed that 
they clamp the conductor without undue damage to the 
conductor(s). 

Table 2. 

.,.. 

Ranaes of Rated 
Currents 

A 

Up to and includin1 4ll 

Above 4 up to and includin& 6 
Above 6 up to And including I 031 

. \6-bove 10 up to and includin& 16)) 
Above 16 up to and including 25 
Above 25 up to and including 32 
Above 32 up to and including 40 
Above 40 up to an4 includina 63 

n The use or flexible conductOl'II is ~rmitted. 

( Clause 12.2.1) 

Rlpd Conductor (Solld or Stranded) 11 

Nominlll Cross­
Si:ctionol Area 

mm2 

From 0. 75 up 10 1.5 inclusive 
From I up to 2 .. 5 inclusive 
From 1.5 up to 4 indusi\'I! 
From 2.5 up to 6 inclusiw 
From 4 up to IO inclusin· 
From6upto 16inclum.: 
From 10 up 10 25 indusi\s' 

Diameter of 
l..:u',est Conducror 

mm 

1.45 
2.13 
2.72 
3.34 
4 .34 
5.46 
6.85 

2> ·For special purpoec11 such u extra-low vohagc applications. where nexible conductors an: used (from 0.5 mm2 up 10 I mm1 inclusive\ . 
31 Each RUpply terminal of switcheA, other 111:ln those of puucm numben. 3:03 and 7, shall allow the connection of two .! .5 111111: 
condl»CtOrl. Por IIWilche!l havina a rated voltage not exceeding 250V. a round hole is sufficient for the connection of 1\1.u .! .5 mm· 
COllducton. 
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Compliance is checked by the following test: 

The terminals is fitted with rigid (solid or stranded) 
conductor(s), according to Table 2, first with the smal­
lest and then with the largest cross-sectional area, the 
clamping screws or nuts being tightened with the 
torque according to Table 5. 

Each conductor in tum is subjected separately to two 
circular motions as shown in Fig. 3, using the 
appropriate H value. 

The conductor is moved in one direction at a constant 
speed of 1 turn per 5 s. 

During the circular motion, the conductor is subjected 
to pull having a value shown in Table 3. 

The terminal shalJ not be subjected to addition torsion 
and pull forces. 

During the test, the solid conductor or any strands of 
stranded conductor shall not come out or break at the 
terminal. 

The test is repeated with rigid solid conductors, in the 
case where they exist in the relevant Indian Standard, 
if the first test has been made with rigid Stranded 
conductor. In the case where rigid Standard conductors 
do not exist, the test is made with rigid solid conductors 
only. 

12.2.6 Terminals with screw clamping shall be so 
designed that they clamp the conductor reliably and 
between metal surf aces. 

Compliance is checked by inspection and by the 
following test: 

The terminals are fitted with rigid stranded conductors 
of the smallest and largest cross-sectional areas 
specified in Table 2, the terminals screws being 
tightened with a torque equal to two- thirds of the 
torque shown in the appropriate column of Table 5. 

If the screw has a hexagonal head with a slot, the torque 
applied is equal to two-thirds of the torque shown in 
column 3 of Table 5. 

Each conductor is then subjected to a pull as specified 
in Table 3, applied without jerks, for l min, in the 
direction of the axis of the conductor space. 

If the clamp is provided for two conductors, the 
appropriate pull is applied consecutively to 
each conductor. 

During the test, the conductor shall not move notice­
ably in the terminal. 

The test is repeated with rigid solid conductors in the 
case where they exist in the relevant Indian Standard, 
if the first test has been made with rigid stranded 
conductors. In the case where rigid stranded conduc­
tors do· not exist, the test is made with rigid solid 
conductors only. 

12.2.7 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 following test: 

The terminals arc fitted with conductors having the 
largest cross-sectional area specified in Table 2. 

The terminals are checked both with solid conductors 
and with stranded conductors. 

Terminals intended for the looping-in of two or three 
conductors are checked, being fitted with the per­
missible number of conductors. 

The terminals are fitted with conductors having the 
composition shown in Table 4. 

CrOIS•Set:tlonal 
Area 
mm2 

I 
1.5 
2.S 
4 

6 
10 
16 
25 

Table4 
(Clause 12.2.7) 

Number or Wires and Nomln11l 
Diameter olWlres mm 

Solid Conductor Stranded Conductor 
I X I. 13 7 X 0.42 
I X 1.38 7 X 0.52 
I X 2.78 7 X 0.67 
I x 2.25 1 x 0.86 
I x 2.76 7 x 1.05 
I X 3.51 7 X 1.35 

7 X 1.70 
7x2.14 

Before insertion into the clamping means of the ter­
minals, wires of rigid (solid or stranded) conductors 
are straightened and rigid stranded conductors may be, 
in addition, twisted to restore them approximately to 
their original shape. 

The conductor is inserted into the clamping means of 
the terminal for the minimum distance prescribed or, 

Tabl~3 
(Clauses 12.2.5 and 12.2.6) 

Cross Section 0.5 0.75 1.5 2.S 0 6.0 10.0 16.0 
of Conduttor upto upto upto up·to upto upto upco upto 
Atc:epted by 0.7S I.S 2.S 4.0 6.0 10.0 16.0 25.0 
Terminals (mm1) inclusive inclu5ive inclusive inclusive inclu.dve inclusive inclusive inclusive 

Pull (N) 30 40 so so 60 80 90 100 
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where no distance is prescribed, until it just projects 
from the far side of the terminal and in the position 
most likely to allow the wire to escape. The clamping 
screw is then tightened with a torque equal to two­
thirds of the torque shown in the appropriate column 
of Table S. 

After the test, no wire shall have escaped from the 
clamping unit. 

12.2.8 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 fixing to the 
switch. 

NOTES 

I lbese requirements do not imply that the terminals must be 
so designed that their rotation or displacement is prevented, but 
any movement must be sufficiently limited so as to prevent non­
compliance with this standard. 

2 1be use of scaling compound or resin is considered to be 
sufficient preventing a terminal from working loose provided 
th:11: 

--the sealing compound or resin is not subject to stress during 
normal use, and 

-the effectiveness of the sealing compound or resin is not 
impaired by tempcr:iturcs :itt:iincd by the terminal under the most 
unfavourable conditions specified in this stand:ird. 

Compliance is checked by inspection, by measurement 
and by the following test: 

A solid rigid copper conductor of the largest cross­
sectional area specified in Table 2 is placed in the 
terminal. 

Screw and nuts are tightened and loosened five times 
by means of a suitable test screwdriver or spanner, the 
torque applied when tighting being equal to the torque 
shown in the appropriate column of Table 5 or in the table 
of the appropriate Fig. 4 to 7, whichever is the highest. 

Table 5 
( Clauses 12.2.5 to 12.2.8) 

Nominal Diameter Torque(Nm) 
of Thread 
(mm, 2 3 4 5 6 

Up to :ind including 2.8 0.2 0.4 0.4 
Over 2.8 up to and 

including 3.v 0.25 0.5 0.5 
Over 3.0 up 10 :ind 

incl,,iding 3.2 0.3 0.6 0.6 
Over 3.2 up to and 

including 3.6 0.4 0.8 0.11 
Over 3.6 up to and 

includipg 4. t 0.7 1.2 1.2 1.2 1.2 
Over 4.1 up to :ind 

including 4.7 0.8 1.2 1.8 1.8 1.8 
Over 4.7 up to and 

including 5.3 0.8 1.4 2.0 2.0 2.0 
Over 5.3 up to nnd 

including 6.0 1.8 ·2.5 3.0 3.0 
Over6 0.8 

NOTE ...:.. The nbove valueA nre provisional. 
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The conductor is moved each time the screw or nut is 
loosened. 

Column l - applies to screws without heads if the 
screw when tightened docs not protrude from the hole, 
and to other screws which cannot be tightened by 
means of a screwdriver with a blade wider than the 
diameter of the screw. 

Column 2 - applies to nuts of mantle terminals which 
are tightened by means of a screwdriver. 

Column 3 - applies to other screws which are 
tightened by means of screwdriver. 

Column 4 - applies to nuts of mantle terminals in 
which the nut is tightened by means other than a 
screwdriver. 

Column 5 - applies to screws or nuts, other than nuts 
of mantle terminals, which are tightened by means 
other than a screwdriver. 

Column 6 - applies to nuts of switches with central 
hole fixing. 

Where a srew has hexagonal head with a slot for 
tightening with a screwdriver and the values in col 3 
and 5 are different, the test is made twice, first applying 
to the hexagonal head the torque specified in col 5 and 
then applying the torque specified in col 3 by means 
of a screwdriver. If the values in col 3 and 5 are the 
same, only the test with the screwdriver is made. 

During the test, terminals shall not work loose and 
there shall be no damage, such as breakage of screw 
or damage to the head, slots, threads. washers or stir­
rups that will impair the further use of the terminals . 

NOTES 

J For 111an1lc 1crminals the specified nominal diameter is thal of 
the sloued slud. 

2 The shape of the blade of the test scrcwd1iver must suit the 
head <>f the screw to be tested. 

J The screw and nuts must not be tightened in jerks. 

12.2.9 Clamping screws or nuts of earthing terminals 
with screw damping shall be adet1uately locked 
agains~ accillcntal loosening and it shall not be possible 
to loosen them without the aid of a tool. 

Compliance is checked by n1anual test . 

In general. the designs of terminals shown in Fig. 4._ 5, 
6, 7 and 8, provide sufficient resiliency to comply with 
this requirement: 

for other designs, special provisions. such as the use of 
an adequately resilient part which is not likely to be 
removed inadvertently. may be necessary. 

12.2.JO Earthing terminals with screw clamping shall 
be such that there is no risk of corrosion resulting from 
conmct between these parts and the copper of the 
earthing conductor, or any other metal that is in contact 
with these purts. 
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The body of earthing terminals shall be of brass or 

other metal no Jess resistant to corrosion, unless it is a 
part of the metal frame or enclosure, when the screw 
or nut shaJJ be of brass or other metal no Jess resistant 
to corrosion. 

If the body of the earthing terminal is a part of a frame 
or enclosure of aluminium alloy, precautions shall be 
taken to avoid the risk of corrosion from con­
tact between copper and aluminium or its alloys. 

Compliance is checked by inspection. 
NOTE - Screws or nuts of plated steel withstanding the cor­
rosion 1es1 arc considered to be of a mrtal no less resistant to 
conosion than bra.~s. 

12.2.11 For pillar tenninals, the distance between the 
clamping screw and the end of the conductor, when 
fully inserted, shall be at least that specified in Fig. 4. 

NOTE - The minimum distance between the clamping screw 
and the end of the conductor applies only to pillar terminal~ in 
which the conductor cannot pas.~ right through. 

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 Fig. 8. 

Compliance is checked by measurement, after a solid 
conductor of the largest cross-sectional area specified, 
for the appropriate rated current in Table 2, has been 
fully inserted and fully clamped. 

12.2.12 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 o~ equally effective Jocking means. 

Compliance is checked by inspection. 

12.3 Screwless terminals 
conductors. 

for external copper 

12.3.1 Screwless terminals may be of the type 
suitable for rigid copper conductors only or of the type 
suitable for both rigid and flexible copper conductors. 

For the latter type, the tests are carried out with rigid 
conductors first and then repeated with flexible 
conductors. 

NOTE - This sub-clause is not applicable to switches provided 
with: 

- Screw less terminals requiring testing of the special devices 
to the conductOl'II before clamping them in lhc scrcwlcs.~ ter­
minals, for example flat push-on connectors. 

- Screw less terminals requiring twisting of the conductors 
for example tho~ with twh1ted joint11; 

- Screw less terminals Pf9Viding direct contact 10 the conduc· 
ton1 by means of ed1es or points penetrating the in11ula-
tion. · 

12.3.2 Screwless tenninals shall be provided with 
clamping units which allow the proper connection of 

rigid or of rigid and flexible copper conductors having 
nominal cross-sectional areas as shown in Table 6. 

Table6 
(Clause 12.3.2) 

Ltec1 Conductors 
Current ________ _,.._ ______ ..,. 

A 

4 

6 

tol> 

Nominal Cross­
Sectional Areas 

mm2 

0.75•1 

1-1 .5 

1.5-2.5 

Diameter of Largest Diameter 
Rigid Conductorll Largest 

mm Flexible 

1.19 

1.45 

2.13 

Conductor1 
> 

mm 

1.73 

2.21 

The diameters shown in the table are 5 percent lt1rger than the 
diameters according to IS I 0462 (Part I) 1983, for the conductors 
with the largest nominal cross-sectional area. 
1
> Each supply terminals of switches other than those of pattern 

numbers 3, 03 and 7 shall allow the connection of two 2.5 mm2 

conductors. In such n case terminal for rated current 10 A with 
separate independent clamping means for.each conductor shall 
be used. 

Compliance is checked by inspecJion and by fitting 
conductors of the smallest and lariest cross-sectional 
areas specified. 

12.3.3 Screwless terminals shall allow the conductor 
to be connected without special preparation. 

NOTE - The tenn 'special prcpartilion' covers soldering of 
the wires of the conductors. use of lllrminals ends. etc. but 1101 

the reshaping of the conductor befont its intmduction into the 
terminals or the twisting of a flexible \;onductor to consolidate 
the end. 

12.3.4 Parts of screwless terminal~ mainly intended 
for carrying current shall be of materlals a!f specified 
in 22.S. 

Compliance is checked by inspection and by chemical 
analysis. 

NOTE - Springs. resilient units, clamping plates an<l the like 
arc not considered as parts mainly intended for carrying 
cum:nt. 

12.3.S Screwless terminals shall be so designed that 
they clamp the specified conductors with sufficient 
contact pressure and without undue damage to the 
conductor. 

The conductor shall 
metal surfaces. 

be clamped between 

Compliance is checked by inspection and by the test 
of 12.3.10 

li,3.6 It shall be clear how the connection and dis­
connection of the conductors is intended to be effected. 

The disconnection of a conductor shall require an 
operation, other than a pull on the conductor,' such that 
it can be made manually with or without the help of a 
general purpose tool. 
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Compliance is checked by inspection and by the test 
of12.3.10. · 

12.3. 7 Screwless tenninals which are intended to be 
used for the interconnection of two or more conductors 
shall be so designed that: 

durins the insertion, the operatic-n of the 
clamping means of one of the conductors is 
independent of the operation of that of the other 
conductors(s) 

during the disconnection, the conductors can 
be disconnected either at the same time or 
separately 

each conductor h: introduced in a separate 
clamping unit (not ·necessarily in se,arate 
hole~) 

It shall be possible to clamp securely 
any number of conductors up to the maximum 
as designed. 

Compliance is checked by inspection and by tests with 
the appropriate conductors. 

12.3.8 Screwlcss tcnninals shall be so designed that 
undue insertion of the conductor is prevented and 
adequate insertion is obvious. 

NOTE - For tt.e purpose of this requirement, an .1ppropriate 
marking indicating the length of insulation to be removed before 
the insertion of the conductor into the screw less terminals may 
be put on the ~witch or given in an instruction she'!t which 
accompanies the switch. 

Compliance is checked by inspection and by the test 
of 12.3.10. 

12.3.9 Screwless tenninal shall be properly fixed to 
tl-te switch. They shall n\)t work loose when the CC\n­
ductors are connected or disconnected during installa­
tions. 

Compliance is checked by inspection and by the tests 
of 12.3.10. 

Covering of scaling compound without other means of 
locking is not sufficient. Self hardening resins may, 
however, be used to fix terminals which are not subject 
to mechanical stress in normal use. 

12.3.10 Screwless terminals shall withstand the 
mechanical stresses occurring· in normal use. 

Compliance is checked by the following test, which is 
carried out with uninsulated conductors on one screw· 
less terminal of each specimen, using a new specimen 
for each test. · 

The test is carried out with solid copper conductors, 
first with conductors having the largest cross-sectional 
area, and then with conductors having the smallest 
cross-sectional area specified in 12.3.2. 

Conductors are connected and disconnected five 
times, new conductors being used each time, except 
for the fifth time, when the conductors used for the 
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fourth connection are clamped at the same place. For 
~h connection the conductors are either pushed as 
far as possible into the terminal or are connected so 
that adequate connection is obvious. 

After each connection, tlae conductor is subjected to a 
pull of 30 N'; the pull is applied without jerks, for 
1 min, in the direction of the longitudinal axis of the 
conductor space. 

During the applir.ation of the pull, the condu:::tor shall 
not come out of the screwless terminals. 

The test is then repeated with rigiJ stranded copper 
conductors having the largest and smallest cross­
sectional areas specified io 12.3.2; these conductors 
are, however, inserted and disconntcted only once. 

13 

Screwless terminals intended for both rigid and 
flexible conductors shall also be tested with flexible 
conductors, applying five connections a:1d disconnec­
ti('ns. 

During the test the conductl'rs shall not move notice­
ably in the clamping unit. 

After these trsts, niether the terminals nor the clamping 
means shall have worked loose and the conductors 
shall show no deterioration impairing their further use. 

12.3.11 Screwless terminals shall withstand the 
electrical and thermal stresses occuring in normal use. 

Compliance is ~hccked by the following tests: (a) and 
(b), which are carriP.d out on five screwless terminals 
which have not been used for any other test. 

Both tests are carried out with new copper conductors. 

a) The test is \.:arried out loadirg the screwless 
terminals for l h with an alternating current as 
specified in Table 7, and connecting rigid solid 
condl!ctors 1 m long having the cross- section­
aJ area as specified in the same table. 

The test is carried out on each clamping unit. 

Table 7 

Rated Test Croa-sectlonal Area 
Cutndt Cunent al the Conductor 

A A mm2 

4 9 0.75 

6 13.5 

10 17.!i 1.5 

NOTE- For switches having rated cutTCnt different from the 
preferred ones, the test currerit is determined by interpolation 
between the next lower and higher prefem:d rated cum:nts and 
the cross-sectional area of the conductors is chosen equal to 
the one specified for the next higher prefc~ rated current. 

During the test the current is not passed through the 
switch, but only through the terminals. 
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Immediately after this period, the voltage dmp across 
each screwless terminals is measured with rated 
current flowing. 

In no case shall ~ voltage drop exceed 15 mV 

The measurements are made across each screwless 
tenninals and as near as possible to the place of 
contact. 

If the back connection of the terminal is not accessible, 
the second connecting J,Oint in the case of two-way 
switches may be used for the returning wire; in the case 
of one-way switches the samples may be adequately 
prepared by the manufacturer, care shall be taken not 
to affect the behavior of the terminal. 

Care shall be taken that, during the period of the test, 
including the measurements, the conductors and the 
measurement means are not moved noticeably. 

b) The sc::rewless terminals already subjected to 
the determination of the voltage drop specified 
in the previous test of Item (a) are tested as 
follows: 

During the test, a current equal to the test current value 
given in Table 7 is passed. 

The whole test arrangement, including the conductors, 
shall not be moved until the measurements of the 
voltage drop have been completed. 

The terminals are subjected to 192 temperature cycles, 
continuously each cycle having a duration of 
approximately I h and being carried out as follows: 

the current is flowing for approximately 30 
min, and 

for a further 30 min approximately no current 
is flowing . . 

The voltage drop in each screwless terminal is deter­
mined as prescribed for the test of (a) after every 24 
temperature eye les . and after the I 92 temperature 
cycles have been completed. 

In no cast shall the voltage drop exceed 22.S m V or 
two times the value measured after the 24th cycle, 
whichever is the smaller. 

After this test an inspection by the nonnal or correct 
vision without additional magnification shall show no 
changes evidently impairing further use such as 
cracks, deformations or the like. 

Furthermore, the mechanical strenght test according 
to 12.3.10 is repeated and all samples shall withstand 
this test. 

12.3.12 Screwless terminals shall be so designed that 
the connected rigid solid conductor remains clamped, 
even when it has been deflected durina nonnal instal­
lation, for example during mounting in a box, and the 
deflecting stress is transferred to the clamping unit. 

Compliance is checked by the following test which is 
made on three samples of switches which have not 
been used for any other test. 

The test apparatus, the principle of which is shown in 
Fig. 9 A, shalt be so constructed that: 

A specified conductor properly inserted into a terminal 
is allowed to be deflected in any of the 12 directions 
differing from each other by 3p°, with a tolerance 
referred to each direction of± 5 . 

The starting point can be varied by 10 and 20 from 
the original point. 

NOTE - A n:rerence point need not be specified. 

~ deflection of the condu~tor from its straight posi­
tion to the testing positions shall be effected by means 
of a suitable device applying a specified force to the 
conductor at a certain instance from the terminal. 

The deflecting device shaJJ be so designed that: 

the force is applied in the direction per­
pendicular to the undeflected conductor 

the deflection is attained without rotation or 
displacement of the conductor withi"I the 
clamping unit 

the force remains applied while the prescribed 
voltage drop measurement is made. 

Provision shall be made so that the voltage drop acros~ 
the clamping unit under test can be measured when the 
conductor is connected, as shown for example in 
Fig.9B. 

The specimen is mounted on the fixed part of the test 
apparatus in such a way that the specified conductor 
inserted into the clamping unit under test can be freely 
deflected. 

To avoid oxidation, the insulation of the wire shall be 
removed immediately before starting the test. 

14 

NOTES 
l If neceaary, the the inserted conductor may be permanently 
bent around obstacles. so that these do not influence the results 
of the teat. 

2 In some cases, with the exception or the cru;e of guidance for 
the conductor, it may be adviuble to remove those pru111 or the 
samples which do not allow the dctlcction of the conductor 
corrcspondin1 to ,;,c force to he applied. 

A clamping unit is fitted as for normal .use with a rigid 
solid copper conductor having the smallest cross­
sectional area specified in Table 8 and is submitted to , 
a first test sequence; the same clamping unit is sub­
mitted to a second test sequence using the conductor 
having the largest cross-sectional atea, unless the first 
test sequence hllS failed. 

The force for deflecting the conductor is specified in 
table 9, the distance of 100 mm being measured from 
the extremity of the terminal, including the guidance, 
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if any, for the conductor, to the point of application of 
the force to the conductor. 

The test is made with continuous current that is the 
current is not switched on and off during the test), a 
suitable power supply should be used and an ap­
propriate resistance should be inserted in the circuit so 
that the current variations are kept within S percent 
during the test. 

Table-8 
(C./ause 12.3.12) 

Rated Current Croa-sectlonal Area ol the Tut Conductor 
of the Switch mm2 

A 1111 Test Sequence 2nd Te111 Sequence 

S6 

10 

1.0 I.S 

I .S Vi 

A test current equal to the rated current oflhe -switeh­
is passed through the clamping unit under test. A force 
according to Table 9 is applied to the test conductor 
inserted in the clamping unit under test in the direction 
of one of the 12 directions shown in Fig. 9 A and the 
voltage drop across this clamping unit is measured. 
The force is then removed. 

Table 9 
(Clause 12.3.12) 

Cros11-sectlonal Area 
or the Test Conductor 

mm2 

1.0 

1.5 

2.5 

Force for Deffectin~ 
the Test Condurtor 1 

N 

0.25 

0.5 

1.0 

11 The fon:cs are chosen so that they stress th!.- conductors close 
to the iimit of elasticity. 

The force is then applied successively in each of the 
remaining 11 direction shown in Fig. 9 A following 
the same test procedure. 

If for any of the 12 test directions the voltage drop is 
greater than 25 mV, the force is maintained in this 
direction until the voltage drop is reduced to a value 
below 25 mV. but for not more than I min. After the 
voltage drop has reached a value below 25 mV. the 
force is maintained in the same direction for a further 
period of 30s, during which period the voltage drop 
shall not have increased. 

The other two samples of switches of the set are tested 
following the same test procedure. but moving the 12 
directions of the force so that they differ by ap­
proximately !0° for each specimen. If one specimen 
has failed at one of the directions of application of the 
test force, the tests are repeated on another set of 
specimens, all of which shall comply with the repeated 
tests. 
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13 CONSTRUCTIONAL REQUIREMENTS 

13.1 Insulating lining, barriers and the like, shall have 
adequate mechanical strength and shall be secured in 
a realiable manner. 

Compliance is checked by inspection after the tests 
of 20. 

15 

13.2 Switches shall be so constructed as to permit: 

easy introduction and connection of the 
conductors in the tenninals 

corrC4=t positioning of the conductor 

easy fixing of the switch to a wall as in a box 

adequate space between the underside of the 
base and the surface on whkh the base is 
mounted or between the sides of the base and 
the enclosure (coveror box) so that after instal­
lation of the switches, the insulation 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. 

Surf ace type switches shall be constructed so that the 
fixing means do not damage the insulation of the 
cables during the installation. 

NOTES 

I This n:quin:ment doc11 not imply that Ilk! n~tal parts of the 
terminals are necessarily proccctcd by insulating barriers or 
insulating shoulders. to avoid contacti;, due lo incorrect installa­
tion of terminal metal pa11s with the insulation of the rnn<luctor. 

2 For surface-type switches, mounted on a mounting plale, 
wiring chonncl may he needed to comply with this requirement . 

In addition. switches classified as design A shall 
permit easy positioning and removal of the c:lVer or 
cover plate without displacing the conductors . 

Compliance is checked by ins~ction and by an 
installation test with conductors or'the largest cross­
sectional area specified, for the relevant range of r,1tcd 
currents in Table 2. 

13.3 Covers, cover plates and actuating members or 
parts of them, which are intended to ensure protection 
against electric shock, shall be held in pl.ice al two or 
more points by effective fixing. 

Covers, cover plntes and actuating memhcrs or parts 
of them may be fixed by means of a single fixing. for 
example, by a screw, provided that they are located hy 
another means (for example, by a shoulder). 

NOTES 

I It is rccommcn<lcd that the fixing of covers, cover plates or 
actuatinJ member.. he captive. The use of tib>ht filling washers 
of canlboanl or the like is deemed to be an adequate method for 
!il:curing screws intentc<l to be captive. 

2 Non-earthed metal part separated from live parts in such a way 
that cn..-epage distances and clCll.l'OnCc.~ have vnlucs SJll·cifil·il in 
Table 19. are not con.~idcn:<l as act.-cssible if the l"l'lllli1\·11icnl!. of 
this suh-clausc nn: nx..'I. 
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Where the fixi~B of coven, cover plates or actwwn1 
members of switches oi type A serves to fix the base 
there shall be means to maintain the base in position, 
even after removal of the covers, cover plates or ac­
tuating members. . 

Compliance with the requirements of safety and con­
smaction is checked according to 13.3.1, 13.3.2 
or 13.3.3. 

13.3.1 For coven, cover plates or actuating members 
whose fixing is of tlte screw-type: 

-· by inspection only. 

13.3.2 For coven, cover plates or actuating memben 
whcse fixing is not dependent on screws 311d whose 
removal is obtained by apr,lying a force in a direction 
approximately perpendicular to the n,ounting/support­
ing surface (see Table 10), 

when their removal may give access, with the 
standard test finger, to live parts the test 
of 20.4 

when their removal may givr access, with the 
standard test finger, to non-earthed metal pans 
separated from live parts in such a way that 
crcepage distances and clearances have the 
values shown in Table 19 
by the test of 20.S 
when their removal may give access, with the 
standard test finger, only to 
insulating parts, or 
earthed metal parts, or 
1'11Ctal parts separated from live parts in such 
a way that cl'CC"page · distances and 
clearances have twice the values shown in 
Table 19, or 
Ii ve parts of SEL V circuits not greater 
than 25 V a.c.: by the test of 20.6. 

113.3 For coven, cover plates or actuating memben 
whose fixing is nc,t dependent on screws and whose 
removal is obtained by using a tool, i!1 accordance with 
the manufacturer's instructions given in an instruction 
sheet or catalogue: 

by the same tests of 13.3.2 except that the 
covers, cover plates, actuating members or 
parts of them need not come out when applying 
a force not exceeding 120 Nin directions per­
pendicular to the mounting/supporting surf ace. 

13.4 Ordinary switches shall be so constructed that, 
when they are fixed anJ wired as in normal use, there 
are no free openings in their enclosures. 

Compliance is checked by inspection and by an instal­
lation test with conductor of the smallest cross­
sectional area specified in Table 2. 

NOTE-Small pps between enclosura and conduit\ or cnble~. 
or between enclosures and operating means are neglec1ed. 

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

The knob is subjected for 1 min to an axial pull 
of IOON. 

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

During the test, the knob shall not become detached. 

13.6 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. 

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

Table 10 
(Clmu~ 13.3.2) 

Acceulbillty With the Test Force to be Applied 
Tat'1naerAfter Accordlna N 

RemoYIII el Coven. lo Switc:hcs Complyin1 Switche~ not Complying 
Cover Plata or Parts with 20. 7 and 20.8 with 20.7 and 20.8 

elTllem 
Shall not Shall Shall not Shull 
come off come off come off co~off 

To IIVC parts .:u.4 40 1/.U MU 120 
To non-earthed metal pM11aeparlled 20 . .S ro 120 20 120 
fn>m live pans bycftlCPIIC dmances 
according IO Table 19 
To insulating paru. Clllthed metal 20.6 10 120 10 120 
parts, 1he live plllU of SEL V :S 2S V 
n.c. or metal puu aeparnted from 
live pon1 by aeepop di,lanr.es and 
by C'lcananc:a twice thole accordina 
lo Table 19 

16 
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The fixing of each base shall be independent of the 
fixing of the combination to the mounting surface. 

Compliance with the requirements of 13.6 and 13. 7 is 
checked by inspection. 

13.8 Accessories combined with switches shall 
comply with the relevant standards, if any, unless a 
standard exist for the combination. 

13.9 Switches other than ordinary shall be totally 
enclosed when fined with screwed conduits or with 
polyvinyl chloride {P.V .C.) sheathed or similar type of 
cables. 

Surface-type switches other than ordinary shall have 
provision for opening a drain hole at least S mm in 
diameter. or 20 mm 2 in area with a width and a length 
of at least 3 mm. 

If the design of the switch is such that only one mount­
ing position is possible, then drain hole shall be effec­
tive in that position. Alternatively, the drain hole shall 
be effective in at least two positions of the switch when 
this is mounted on a venical 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 check~ by inspection, by measurement 
and by the relevaqt tests of 15.2. 

NOTE - A dr:iin hole in the back of the enc.:losure is <kerned 10 

he cffcl·tive only if the design of lhe endo,ure ensures :i 

dcarances of at least 5 mm from 1hc wall. or pm~idc, a drainage 
\:hannel of at least the size sl)l.:cilicd. 

13.10 Switches to be installed in a box shall be so 
designed that the conductor ends can be 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 an instal­
lation test with conductors of the largest cross­
sectional area specified, for the relevant current rating, 
in Tablo 2. 

13.11 Surface type switches, other than ordinary, of 
pattern numbers I, S and 6 with an enclosure having 
more than one inlet opening shall be provided for 
maintaining· the continuity of a second current­
tarrying conductor either with a fixed additional ter­
minal complying with the appropriate requirements 
~f 12 or with an adequate space for a floating tenninal. 

Compliance is checked by inspection and by the 
relevant tests of 12. 
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13.12 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 orprotectivecovering can enter at least 
I mm into the enclosure. 

In surface-type switches, the inlet opening for conduit 
entries, or at least two of them if there arc more than 
one, shall be capable of accepting conduit sizes of 16, 
20, 25 or 32 or a combination of at least two of any of 
these sizes not exceeding two of the same size. 

Compliance is checked by inspection during the test 
of 13.10 and by measurement. 

In surface type switct:acs the inlet opening for cable 
entries shall preferably be capable of accepting cables 
having the dimensions specified in Table I I or be so 
as specified by the manufacturer. 

NOTE - Inlet openinas of adequate siu may also be obtained 
by the use of knock-outs or of suitable inlCltion piecea. 

13.13 If ordinary surface-type switches arc intended 
for back entry from a conduit they shall be so designed 
that they have provision for back entry from a conduit 
perpendicular to the mounting surface of the switch. 

Compliance is checked by inspection, 

13.14 If the switch is provided with membranes or the 
like for inlet openings they shall be replaceable. 
Compliance is checked by inspection. 

13.15 Requirements for membranes in inlet openings. 

13.15.J Membranes shall be reliable fixed and shall 
not he displaced by the mechanical and · thennal 
stresses occurring in normal use. 

Compliance is checked by the following test: 

Membranes ;tre tested . when assembled in the 
switches. 
First the switches are fitted with membranes which 
have been subjected to the treatment specified in 15.1. 

The switches are then placed for 2 h in a heating 
cabinet as described in 15.1, the temperature being 
maintained at 40 ± 2°C. 

Immediately after this period, a force of 30 N is applied 
for 5 s to various parts of the membranes by means of 
the tip of a strai,ht unjointcd test finger of the same 
dimensions as· the standard test finger shown in Fig. 2. 

During these tests, the membranes shall not defonn to 
· such as extent that the live parts become accessible. 

17 

For membranes likely to be subjected to an axial pull 
in normal use, an uail p11tl of 30 N is applied for S s. · 

During this test, the membranes shall not come out. 
··:, 
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The test is then repeated with membrane, which have 
not been subjected to any treatment. 

13.IS.2 It is recommended that membranes be so 
designed ancfi made of such material that the introduc­
tion of the cables into the switch is pennitted when the 
ambient temperature is low. 

Compliance is checked by the following test: 

The switches are fitted with membranes which have 
not been subjected to any ageing treatment, those 
without opening being suitably pierced. 

The switches are then kept, for 2 h in a refrigerator at 
a temperature of-IS± 2°c. 
After this period, the switches arc removed from the 
refrigerator and immediately afterwards. while the 
switches are still cold, it shall be possible to introduce, 
without undue force, cables of the heaviest type 
through the membranes. 

After the tests in 13.S.1 and 13.15.2, the membranes 
shall show no harmful deformation, cracks or similar 
damage which would lead to non-compliance with this 
standard. 

14 MECHANISM 

14.1 The actuating member of a $Witch, when 
released, shall automatically take up the position cor­
responding 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. 

14.2 Switches shall be so constructed that the moving 
contacts can come t<J rest only in the "on" and "off' 
positions, an intermediate position heing. however, 
permissible if it corresponds to-the intermediate posi­
tion of the actuating member; and if the i.nsulation 
between the fixed and the moving contacts is then 
adequate. 

If necessary, the insulation between the fixed and the 
moving contact, when in an intermediate position. is 
checked by an electric strength test as specified in 16.2, 
the test voltage being applied between the relevant 
terminals without removing the cover or cover plate of 
the switch. 

Complia!}Ce with the requirements of 14.1 and 14.2 is 
checked by inspection and by manual test. 

14.3 Switches shall be so constructed that undue 
arcing cannot occur when the switch is operated slow­
ly. 

Compliance is checked at the end of the test of 19, 
breaking the c.ircuit a further ten times, the actuating 
member being. however. moved steadily by hand over 
a period of 2 s and moving contacts being stopped. if 
possible, in an intermediate position, the actuating 
member being then released. 

During the test. no sustained arcing shall occur. 

Table 11 
(Clause 13.12) 

Rated Croa-Sec:tlonal Area Numbnof · l.lmlls of External 
Current of Conducton Conducton Dlameten or DlmeMlons of Cables 

mm 

A mm2 Min Max 

6 0.75 up to and includina 1.5 2 3.2x5.2 3.9><6.4 
!'i.2 11.5 

10 I up to and includin1 2.5 2 6.4 13.5 
3 14.5 
4 IS.!'i 

16 1.5 up to and including 4 2 7.4 15 
3 16 
4 18 

20-25 2.5 up to and includin1 6 2 8.9 18.5 
3 20 
4 zz 

32 4 u,s, to and includin& 10 2 10.5 24 
3 25.5 
4 28 

40 6 up to IUld includin1 16 2 11.5 27.5 
3 29.5 
4 32 

63 10 up to ond tncludin1 25 2 14.5 31.5 
3 34 
4 37.5 · 

NOTE - The limits ua· external dimensions or cables specified in this table att bued on IS 694 : 1990 :ind IS 9968 ( Pan I) .: 1988. 
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14.4 Switches of pattern No. 2, 3, 03 ind 6n. ~hall 
make and break all poles substantially simultaneously 
except that for switches of pattern No. 03, the neutral 
shall not make after or break before the other poles. 
Compliance is checked. by inspection and by manual 
test 

14.5 The action of the mechanism if the cover plates 
are removable for installatio" purposes shall be 
independent of the presence of the cover or cover plate. 

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

Compliance is checked by connecting the switch, 
without cover or cover plate titted, in series with a 
lamp and by normally pressing the actuating member 
without undue force. 

During the test the lamp shall not flicker. 

14.6 Cord-operated switches shall be capable of 
effecting a change from the ''off' position by applica­
tion and removal of a steady pull not exceeding 45 N 
applied vertically and 65 N applied at 45 ± 5° to the 
vertical and in a plane perpendicular to the mounting 
surface when the switches are rr.ounted as in normal 
use. 

Compliance is checked by manual test. 
NOTE-The wording 'as in normal use' implies th.11 the switch 
is mounk:d as specified by the manufacturer. 

15 RESISTANCE TO AGEING, TO HARMFUL 
INGRESS OF WATER AND TO HUMIDITY 

15.1 Reshtance to Ageing 

Switches shall be resistant to ageing. 

Compliance is checked by the following test: 

Switches and boxes, mounted as for normal use, arc 
subjected to a test in a heating cabinet with an atmos­
phere having the composition and pressure of the 
ambient air and ventilated by natural circulation. 

Switches other than ordinary are tested after having 
been mounted and assembled as prescribed in 1S.2 

The temperature in the cabinet is 70 ± 2°C. 

The specimens are kept in the cabinet for 7 days 
(168 h). 

Thoe ··~se of an electrically heated cabinet is recom­
mended. 

Natural cin.ulation may be provided by holes in the 
wall of the cabinet. 

After the treatment, the specimens are removed from 
the cabinet and kept at room temperature and at a 
realative humidity between 45 percent and 55 percent 
for at least four days (96 t, ). 

The specimens shall show no crack visible with normal 
or correct vision without additional magnification, nor 
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shall the material have become sticky or greasy, this 
being judged as follows: 

With the forefinger wrapped in a dry piece of rough 
cloth the specimen is pressed with a force of 5 N. 

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

After the test, .the specimens shall show no damage 
which would lead to non-compliance with this stand­
ard. 

NOTE -The force of 5 N can be obtained in the following way: 

The specimen is placed on one of the pans of a balance 
and the other pan is loaded with a mass equal to the 
mass of the specime·n plus 500 g. 

Equilibrium is then restored by pressing the specimen 
with the forefinger wrapped in a dry piece of rough 
cloth. 

1S.2 Resistance to Harmful Ingress of Water 

The ~nclosure of switches other than ordinary shall 
provide a degree of protection against harmful ingress 
of water in accordance with the classifictaion of the 
switches. 

Compliance is checked by the following test. 

15.2.1 The surface-type switches are mounted on a 
vertical surface with the open drain hole in the lowest 
position. 

Flush-type and semi flush-type switches are fixed 
vertically in an appropriate box which is placed in a 
recess in a block of hardwood. 

Unenclosed switches are tested under simulation of 
conditions of normal use, taking into account the 
manufacturer's instructions. 

19 

Switches with screwed glands or membranes are fitted 
and connected with cables within the connecting range 
specified in Table 2. 

Fixing screws for enclosures are tightened with :1 

torque equal to two-thirds of the values given in Table .5. 

Glands are tightened with a torque equal to two-thirds 
of that applied during the test of 20.3. 

Parts which can be removed without the aid of a tool 
are removed. 

Glands are not filled with sealing compound or the 
like. 

15.2.2 Splash-proof switches are !IUbjected to the test 
specified for the degree of protection IPX4 according 
to the requirements of IS 12063. 

15.2.3 Jet-proof switches are subjected to the test 
specified for the degree of protection IPX5 according 
to the requirements of IS 12063. 
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Immediately after the tests specified in 15.2.2 
and 15.Z.3. the specimens shaJJ withstand an electric. 
strength test as specified in 16.2 and inspection shall 
show that water has not entered the samples to any 
appreciable extent and hu not reached live parts. 

1$.3 Resistance to Humkllty 

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

Compliance is checked by the humidity treatment 
described in this sub-clause, followed immediately by 
the measurement of the insulation resistance and by the 
electric strength test specified in 16. 

Inlet openings, if any, are left open; af knock outs are 
provided, one of them is opened. 

Parts which can be removed without the aid of a tool , 
are removed and subjected to the humidity treatment 
with the main part; spring lids arc open during this 
treatment. 

The humidity treatment is carried out in a humidity 
cabinet containing air with a relative humidity main­
tained between 91 percent and 95 percent. 

The temperature of the air in which the specimens are 
placed is maintained within ±1 K of any convenient 
value between 15°C and 35°C. 

Before being placed in the humidity cabinet, the 
specimens are brought to a temperature between t and 
t+4k. 

The specimens are kept in the cabjnet for: 
- 2 days (48 h) for ordinary switches 
- 7 days ( 168 h) for switchel other than ordiury 
NOTBS 
J In most c:aaea, dac speclmene may be broupt to 1111 apec:ffled 
temperahlre by lreepla1 them at du tempea...,. for at lellt 4b 
before die humidity tla&nlal. 

2 A .reladve hunadity betwoea 91 percent Md 95 pan,u& can be 
obtained by placin1 in tho humidity cabinet a llhlrllled tollllioe 
of sodium 1ulphalc (Na iSo •> or potaNium nhnlle (KNO J) in 
war.er havin1 a aufflclent Jarae contact aurf'ace with tho air. 
J In order to adaieve the specified conditions within the cabinet. 
it iH necessary to ensure constant circulation of the air within and, 
in acneral, to u,;c a cabinet ~hich is thermally insullled. 

After this treatment, the specimens shaH show no 
damage within the mean of this standard . . 

16 INSULATION RESISTANCE AND 
ELECTRIC STRENGTH 

The insulation resistance and the electric strength of 
switches shall be adequate. 

Compliance is checked by the following tests, which 
are made immediately after the test of 15.3 in the 
humidity cabinet or in the room in which the 
specimens were bought to the prescribed temperature, 
after reassembly of those parts which can removed 
without the aid of tool and were removed for the test. 

16.1 The insulation resistance is measured with a d.c. 
voltage of approximately 500 V applied, the measure­
ment being made 1 min after application of the voltage. 

The measurements are made consecutively as indi­
cated in Table 12 the switch positions and the connec­
tions nec.essary for iJems 1, 2 and 3 (.see Table 13) 
being as shown in Table 12. 

· , ;.· , I• 
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Appllatlon of Voltap •> 

between 
tenninalo• and body (8)topeber 

with rennioal No. 

I 8+2 
2 8+1 

1-2 8 

1+3 8+2+4 
2+4 8+1+3 

1-2 8+3-4 
1-2+3-4 8 

1+3+S 8+2+4+6 
2+4+6 8+1+3+5 

1-2 8+3-4+s-6 
3-4 8+1-2+s-6 
S-6 B+l-2+3-4 

1+3+5+7 8+2+4+6+8 
2+4+6+8 8+1+3+S+7 

l-2+s-6 8+3-4+7-8 
1-2+7-8 8+3-'+S-6 

I 8+2+3 

1-2 8+3 
1-3 8+2 

2+3 8+1 
I 8+2+3 

J-3 8+2 
1-2-3 8 

1-3 8+2 
1-2 8+3 

1-3+2-4 8+5+6 
l-S+2-6 8+3+4 

1-2 8+3-4 
3-4 8+1-2 
1-4 8+2-3 
2-3 B+t-4 
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The term .. body" includes accessible metal pans. 
metal frames supportina the base of flush-type 
switches operating keys. metal foil in contact with the 
outer surface of accessible external pans 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 bases or covers and cover 
plates. external assembly screws. earthins terminals 
and any metal part of the mechanism if required to be 
insulated from live parts (see 10.4). 

For the measurements ar.cording to Items l and 2. the 
metal foil is applied in such a way that sealing 
compound is effectively tested. 

The test according to Item 5 is only made if any · 
~ insulating lining is necessary to provide insulation. 

The insulation resistance shall be not less than the 
values shown in Table 13. 

NOTE-While wrapplna the metal foil around the oureuurfoce 
or placina it in contact with the inneraurf ac:e or pan, ofin,ul111ing 
malerial, ii i11 preued a111in5t holes or groovH by mean5 of a 
straia}lt unjointed tesl finger having the same dimen~ion11 as the 
standard tesdinp:r shown in Pig. 2. 

16.2 The insulation is subjected for l min to a voltage 
of substantially sine wave form. havin1 a frequency of 
50 Hz. The value of the test voltage and the points of 
application are shown in Table 13. 

lnitally. not more than half the prescribed voltage is 
applied. then it is raised rapidly to the full value. 
No tlashoveror breakdown shall occur during the test. 

NOTES 
1 The hiah-voltAge 1ra115former used for the tei.t Ahall be •~ 
d-!sisned thal, wtie,I the output tenninah1 are sho11-circuiteo after 
the output volta,e 1141 been adjuliltd 10 the appropri111e 1e111 
v:oll.Age, the output curreni is at lea.~t 100 mA. 

2 The over current relay lihall not uip when the output cum:nt 
ia leu than 100 mA. 

3 Care is taen that the r.m.s. v3luc of the 1c11t vollnee nppliecf 
i:1 rncuurcd within :t 3 percent. 

4 Glow d111charges without drop in voltage nn: negkctLd. 

16.3 Flash Test 
As a routine test, the high voltage test may be c.irried 
out in the form of flash test, an ac voltage of 2 000 V 
rms being applied for a period of I second between the 
parts specified in Table 13. 

Table 13 
( Clauses 16.1 to 16.3) 

SI No. lnsulatlon lo be Tested 

i) Between all poles confk.'Cled together and 11k: hoJy with 
the- switc:h in the 'on' po5i1ion 

ii> Between each pole in tum and all ocher poles connected 
10 the body, with the 1wi1chin1 the 'on' poi1i1iun 

iii) &:tween the terminals which are elcc1rirally ~·onnccted 
t1Jiiether when the 1wi1ch i11 in the ·on' pollition, the switch 
being in the 'otr position 

iv) Between metal pans of the mechanism, when insulated 
from live p1111s. and 

- livepans 
- metal foil In contact with the surf nee of the knob or 

a similar actualing member 
- the key of key-operated 1witchc11. if insul:ition 

is required (.,re 10.6) 
- the point of anchornae of the cord. chain or rod if 

the switches operated by such mean.~. if in11ul111ion 
is required (.,re 10.6) 

- llCCC.Uiblc mclal pal1S. includin& fiitin& IICR:WK, of 
lhc hue, if insulation i11 required (.,re 10.S) 

v) Between any metal encl011ure and metal foil in con1ac1 
with the inner surface of illl insulation linina,~ if any 11 

vi) Between live parts and acceuible metal pa,111. iflhc melal 
~s of the mechani11m are not insulated from live p11rti1 

vii) Between live parts and pan11 of the mechanism: 
- if the l1111cr paru 1ft noc lnruhllCd rmm aca..'llsible 

metal part11 (.,,, 10.5) 
- if the latter pan, are 1Kll in11ula1ed from the point of 

contact with a removable key or operating conl, 
chain or rod (.,ee 10.2) 

viii) Between live partuilld metal knobli, puAh bottOIIII 11nd the 
like (see 10.2) 

II 
Thili lat is made only if any insulllion iA neccMm'). 
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Minimum 
Value or 

Insulation 
Resistance 

M 

2 

2 

s 

.s 

.s 

s 

.s 
.s 

-

-
-

-

TL'lll Voltaice 
V 

Swi1c~s 
H3ving n lbtcd 

Voltage not 
faCL'CJing 

IIOV 
I 25Q 

1250 

1250 

1250 

1250 

12~0 

1250 

I 2SO 
I 250 

I 2SO 

I 2SO 

I 2SO 

I 2SO 

Swirc~s 
lfaving :i Rnl\.•J 

Volt:igc 
Exc~~·lling 

I IIIV 
2000 

2 IK)() 

2 <KIO 

2000 

2000 

2000 

21Kl0 

2 (lCJC) 
2000 

)(KK) 

1000 

) ()Cl() 

4()()() 

·-·---·---···-· ... -- ....,_,___ .. ..... . ·-
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17 TEMPERATURE RISE 

17.1 Switches shall be so constructed that the 
temperature rise in normal use is· not excessive. 

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 following test. 

The switches are fitted as in normal use with rigid 
P.V.C. insulated copper conductors as specified in 
Table 14, th~ terminal screws or nuts being tightened 
with a torque equal to two-thirds of that specified in 
Table 5. 

To ensure normal cooling of the terminals, the conduc­
tors connected to them shall have Ii le11gth ot' at least 
Im. 

NOTB - The risid conductors may be solid or stranded, as 
applicable. 

The switches are loaded for I h with an alternating 
current having the value shown in Table 14. 

Table 14 
(Clause 17.)) 

R4hd Current Test Current Nominal Cress-Sectlonal 
AN ol Conductors Area-of Conclucton 

A A mm2 

I.S 0.5 

2 3 0.7' 
4 5 1.0 

6 8 I.S 

10 13.5 2.5 
16 20 4.0 11 

20 25 4.0 

25 32 6.0 

32 38 10.0 

40 46 16.0 

63 75 25.0 

''For switches havina • rated voltqe not exceedina 250 v. other 
than those of patt.em numb.:rs 3 and 03, and when terminal, of 
rated current 10 A n used, the test shall be canied out witb 
conductors having a cn,s5-sectional area of 2.5 mm2. 

NOTB - The test currents for switches having other rated 
currents are determined by interpol11ion between the next lower 
and'hiaber ratinp. 

Fors witches of pattern numbers 4, 5, 6, 6/2 and 7, only 
one circuit is.loaded. 

Flush-mounted switches arc mounted in flush­
mounted box.es. The box is placed, in a block of 
pincwood filled around the box with plaster, so that the 
front edae of the box does not protrude and is not more 
than 5 mm below the front surface of the pincwood 
block. 

NOTB - The !ell aaembly lhould be allowed to dry for 11 
lcut 7 day, when fll'llt made. 

IS 3854 : 1997 

The size of the pinewood block. which may be fabri­
cated from more than one piece, shall be such that there 
is at least 25 mm of wood surrounding the plaster, the 
plaster having a thickness between l O mm and I 5 mm 
around the maximu~ dimensions of the sides and rear 
of the box. 

NOTE - The 11idea of the cavity in the pinewood block may 
have a cylindrical shape. 

The cables connected to the switch shall enter through 
the top of the box, the point(s) of entry being sealed to 
prevent the circulation of air. The length of each con­
ductor within the box shall be 80 mm ± l O mm. 

Surface-type switches shall be mounted centrally on 
the surface of a wooden block, which shall be at least 
20 mm thick, 500 mm wide and 500 mm high. 

Other types of switches shall be mounted according to 
the manufacturer's instructions or, in the absence of 
such instructions, in the position of normal use con­
sidered to give the most onerous conditions. 

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

The temperature is determined by means of melting 
particles. colour changing indicators or ther­
mocouples, so chosen and positioned that they have 
negligible effect on the temperature being determined. 

The temperature rise of the tenninals shall not exceed 
45K. 

During the test the temperature rise necessary to per­
form the test of 21.3 shall be determined. 

NOT~ 

23 

1 Undue oxidation of the contacts may be prevented by slidina 
:iction or by the use of silver or silver-raced contacts. 

2 Pdle111 of beeswax (meltina-point 65• C of) with a diameter 
of 3 mm may be used as meltina panicles. 
3 In ca~ of combination of switches, the test is carried out 
se~ely on each switch. 

18 MAKING AND BREAKING CAPACITY 

Switchcis shall have adequate making and breaking 
capacity. 

Compliance is checked by the test of 18.1 and for. 
switchoshavingaratedcurrentnotexcceding 16Aand 
having a rated voltage up to and including 250 V, and 
for switches of pattern No. 3 and No. 03 and rated 
voltage over 250 V, by the additional tests of 18.2. 

Cord-operated switches shall be tested mounted as in 
normal use and· with a pull of a value adequate to 
operate the cord-operated switch. but not exceeding 
50 N, on the cord throughout the test, at 30 ± 5° to the 
v~rtical in a plane perpendicular to the mounting sur­
face. 

The tests ~ made by means of an apparatus the 
principle of which is as shown in Fig. 10. 

Free Standard provided by BIS via BSB Edge Private Limited to Anurag Tripathi - 
Satna(tripathianurag42@gmail.com) 49.36.182.100 [for non-commercial use only].



IS 3854 : 1997 

'The connections are u shown in Pig. 13. 

Switches are fitted with conducton u for the test 
of17. 

18.1 Switches are tested at 1.1 times rated voltage and 
1.25 times rated current. 'They are subjected to 200 
operations at a unifonn rate of: 

30 operations per minute. if the rated current 
does not exceed IO A 
15 operations per minute, if the rated current 
exceeds 10 A, but is Jess than 25 A 
7 .5 operations per minute, if the rated current 
is 25 A or more 

For rotary switches intended to be operated in either 
direction, the actuating member is turned in one direc­
tion for half the total number of operations and in the 
rcvene direction for the remainder. 

Switches for a.c. only arc tested with a.c. (cos ct 0.3± 
0.05). Resistors and inductors arc not connected in 
parallel, except that, if an air-core inductor is used a 
resistor takihg approximately I percent of the current 
through the inductor is connected in parallel with it. 

Iron-core inductors may be used, provided the current 
has substantially sinewav~ fonn. 

For three-phase tests, three-core inductors arc used. 

The selector sw'itcti St, connecting the metal support 
and accessible metal parts of the switch to the pole, is 
moved after the fractions of the total number of opera­
tions indicated in Table I 5. 

For switches of pattern numbers 6, 6fl and 7, the 
selector switch S2 shown in Fig. 13, is moved after the 
fraction of the total number of opreations indicated in 
Table IS. 

Table 15 

Pattern Type or Switch Fnctloal Fractions ror 
Number ror Switch st SwltchS2 

l,2,4or5 Rowy, both 1/4& 314 -
directions 

Olhertypes 1/2 -
3 or03 Rowy, both 1/6, 216, 316 -

directions 416,&5/6 -
Olhertype, 1/3& 2/3 -

6.6/2 or7 Rowy,both 1/8, 318,518 1/4 cl 314 
clircctiom &7/8 

Olhertype1 1/4 cl 314 1/2 

Switches of pattern number 5 with a single mechanism 
are operated 200 times with one circuit loaded with 
rated cuncnt (In) and the other with 0.2S. In and 200 
times with each circuit loaded with 0.625 In. 

Switches of pattern number 5 with two independent 
mechanisms are tested · as two switches of pattern 
number I, the tests being made consec.utively. 

While testing one part. the other part is in the 'ofr 
position. · 

During the test no sustained arcing shall occur. 

After the test, the samples shall show no dama,e which 
may impair their further use. 

Breakage of the replaceable pull cord, not involving 
the part entering the cord operated switch, shall not be 
considered a failure to pass the test. 

NOTES 

1 Care it taken that the test appsatua causes the actuating 
member of the switch to operate smoothly And does not interfere 
with the normal action of the switch mechanism and the free 
movement of the actuatina member. 

2 During the tat. the apecimen, aR not lubricaled. 

Switches arc nonnally tested at rated voltage and 1.2 
times the rated current. 

18.2 The test is carried out by using a number of 
200 W tungsten filament lamps. 

If filament lamps with rated voltage equal to the 
rated voltage of the switch are not available, fila­
ment lamps with the nearest lower voltage shall be 
used. 

NOTE - It Is recommended that the rilled voltaae of the 
filament lamps be not lower than 95 pc:rccntage of the rated 
volta,e ofthe switch. 

The test voltage shall be the rated voltage of the lamps. 
The number of lamps shall be the smallest number 
giving a test current not less than 1.2 times the rated 
current of the switch. 

Available short-circuit current shall be at least 
I 500 A. The other conditions shall be as specified in 18.1. 

During the test no sustained arcing shall occur .. 

24 

NOTE - Stickina of the contacts, whic:h does nOl prevent the 
next operation of the switch is not considered as weldina. 

After the rest, the sample shall show no damage which 
may Impair its further use. 

NOTE- Example: 10 A 250 V switches have to be tested. 

The laraeat available rated voltage of 200 W tunpten filamem 
lamps is 240 V. 

The teat voltaae shall then be 240 V and ~ number of lnmps: 

240x l.2x 10000• 14.4-15 

19 NORMAL OPERATION 

19.1 Switches shall withstand, without excessive 
wear or other hannful effect, the mechanical, electrical 
and thermal stresses occurring in normal use. 
Compliance is checked by the foJlowing test: 
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The switches are tested at rated voltage and rated 
current in the apparatus and with the connections 
specified in 18.1. 1be tolerances for the test voltage is 

s +0 percent. 

The circuit details and the manner of operation of the 
selector switches SI and S2 are as described in 18.1 
unless ~therwise specified. 

The number of operations is as shown in Table 16. 

Table 16 

Rated Current Number or Operations 

Up to w1d including 16 A. for switches 
having n rated volt:ijle not exceeding 250 
V a.c. except pattern numbers 3 and 03. 

Up to and including 16 A, for switches 
h:iving a r:ited voltage exceeding 250 V 
a.c. and for p:ittem numbers 3 and 03 

Over 16 A up to and includinai 40 A 

Over40A 

40000 

20000 

10000 

. ,5000 

The rate of operations is as specified in 18.1. 

The period shall be 25 percent +~ percent of the total 

cycle and the off period 75 percent on +~ percent. 

For rotary switches of pattern number 5 intended to 
be operated in either direction, the actuating member 
is turned in one direction for half the total number of 
operations and in the reverse direction for the 
remainder. 

For rotary switches of pattern numbers I , 2 and 4 
intended to be operated iA either.direction, the selec­
tor switch SJ is moved after 3/8 and 7/8 of the total 
number of operations. 

For other rotary s.witches intended to be operated in 
either direction, 3/.4 of the total number of operations 
is effecteJ in the clockwise direction, and the 
remainder in the reverse direction. 

Cord operated switches shall be tested mounted as in 
normal use and . with a pull of a value adequate to 
operate the cord-operated switch but not exc~ing 50 
N. on the cord through out the test at 30 ± 5 to the 
vert_!.cal and in a plane perpendicular to the surf ace. 

Switches are tested with a.c. (cos c» 0.6 ::t 0.05). 

Switches of pattern No. 2 arc tested for the first set of 
three specimens with the poles connected in series. 

For the second set of three s~imens only one pole is 
tested at full load at half the number of operations. If 
the two poles are not identical. the test has to be 
repeated for the other pole. · 

. . ' ... 
The ~WO pol~ of ~wi~hes of~ N<>. ,. a.nd No. 5 
are'tqited ~ r,.y., awi~ ~f.paucrn)lo. J.; tr the two 
poles are identical, only one pole needs to be tested. 
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For switches of pattern No. 5 with a single mechanism, 
each circuit is loaded with O.S times rated current. 
Switches of pattern No. 6 shall be tested for half the 
number of operations on one pole and half the number 
of operations for the other pole. 

Switches of pattern No. 6/2 are tested as one switch of 
pattern No. 6. if the two pairs of poles arc identical. 
Otherwise, as two switches of pattern No. 6. 

Switches of pattern No. 7 are tested as a double switch 
of pattern No. 6 while testing one part, the other part 
is in the 'ofr position. 
The test specimens shall be connected to the test cin:uit 
with cables oflength 0.3 ± 0.0 J 5 m so that the tempera­
ture rise measurement can be made without disturbing 
the tenninals. 
During the test, the specimens shall function correctly . 

After the test, the specimens shall withstand an electric 
strength test as specified in 16, the test voltage of a 
nominal 4 000 V being reduced by a nominal I 000 V, 
and the other test voltages by a nominal 500 V. and ri 
temperature rise test as specified in 17, the test current 
being however reduced to · the value of the rated 
current. 

Specimen shall then not show: 

15 

Wear impairing their further use; 
discrepancy between the position of the actuat­
ing member and that ·of the moving contacts, if 
the position of the actuating member is indi­
cated; 
deterioration of enclosures, insulating linings 
or barriers to such an extent that the switch can 
not be further operated or ll)at the requirements 
of 10 are no longer complied with; 
loosening of electrical or mechanical connec­
tions: 
seepage of sealing compound; and 
.relative displacement of the moving contact)! 

.. of switches of pattern numbers 2,3 or 03, 6/2. 
NOTES . 
1 lie humidity treatmcnl u per 16.2 ill not repe.iled hl:fon: 1he 
electric strcnath te!lt of this ~ub-cl11111C. 

2 ~rina 1ho test, the 511111plea are not lubricated. 

The test is followed by the test of 14.3. 

19~2 Switches intended for fluorescent lamp loads 
shall withstand, without exceesivc wear or other harm­
ful effect, the electrical and thermal stres..~ occurring 
when COt:ttrolling fluorescent lamp circuits with power 
factor correction, with load inseited between th~ test 

circuit terminals as indicated in Fig. 14. 
Compliance is checked by the fc;>llowing test 

For the test, new specimens are used. 

The switc~. except switches 9f pattern No. 3 and 03, 
are tested at rated voltage a~ rated current in the 
apparatus and with the connections specified in 18.1. 
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The tolerance for the test vol"ge is·~ percent and for 
test current is +~ percent. The circuit details and the 
manner of operations of the selector switches St and 
S2 are as described in 18.1, unless otherwise specified. 
However, for rotary switches of pattern No. I, 2 and 4 
intended to be operated in either direction, the selector 
swicth St is moved after 3/8 and 7/8 of the total number 
of operations. 

The number of operations is as follows. 

For switches with a rated fluorescent lamp current of 
6 A up to and including IO A : IO 000 operations with 
30 operations per minute. 

For switches with rated current above 10 A up to and 
including 20 A : 5 000 operations with 15 operations 
per minute. 

For rotary switches of pattern No. 5 intended to be 
operated in either direction, the actuating member is 
turned in one direction for half the total number of 
operations and in the reverse direction for remainder. 

For other rotary switches intended to be operated in 
either direction, 3/4 of the total number of operations 
is effected in the clockwise direction, and the 
remainder in the reverse direction. 

Cord-operated switches shall be tested mounted as in 
normal use and with a pull of a value adequate to 
operate the cord-operated switch but not cxc~Jing 
50 N, on the cord throughout the t~st at 30 ± 5 to the 
vertical and in a plane perpendicular to the mounting 
surface. 

Switches of pattern No. 2 arc tested for the first set of 
three specimens with the poles connected in series. 

For the second set of three specimens only one pole is 
tested for the full load at half the number of operations. 

If the two poles are not identical the test has to be 
repeated for the other pole. 

The two poles of switches of pattern No. 4 and 5 arc· 
tested as two switches of pattern No. I. If the poles are 
identical, only one pole needs to be tested. 

Switches of pattern No. 6 shall be tested for half the 
number of operations on one pole and half of the 
number of operations for the other pole. 

Switches of pattern No. 6/2 arc tested as one switch of 
pattern No. 6, If the,two pairs of poles are identical. 
Otherwise, as two switches of pattern No. 6. 

Switches of pattern No. 7 arc tested as a double switch 
of pattern No. 6. 

The sample shall be connected to the tc.'it circuit with 
cables of lenJth 0.3 ± 0.015 m so that the temperature 
rise measurement can be made without distur:bing the 

terminals. The load shall be as specified in Fig. 14, load 
A. 

The load shall, after the specified number of opera­
tions, be substituted by load B in Fig. 14 and the 
switches shall be tested with 100 operations in that 
circuit at the rated voltage. 

All the conductive parts of the switch normally earthed 
in service, including the metal suppon on which the 
switch is mounted or any accessible part shall be 
connected to one supply conductor for half the number 
of operations and the other supply conductor for the 
rest. 

This connection shall include a copper wire, F. of 
0.1 mm nominal diameter and not less than 50 mm in 
length for the detection of the fault current, and, if 
necessary. a resistor R1 limiting the value of the 
prospective fault current to about 100 A. 

During this test, the switch shall be operated so that the. 
test apparatus does not interfere with the normal action 
of the switch mechanism and the free movement of the 
actuating member. There shall be no forced actuation. 
The on-period shall be 25+~ percent of the total cycle 
and the off-period 75 +~ percent . 

During the test the copper wire, F, sh.ill not melt and 
the specimens shall function correctly. No sustained 
arcing nor welding of the contacts shall occur. 

I 

Sticking of contacts is permitted if the contacts can be 
separated with a force applied to the actuator of a value 
which does not damage the switch mechanically. 

After the test, without disturbing the connections of the 
specimen under test, a temperature rise measurement 
is performed as specifed in 17, using a test current with 
a value equal . to the value of the rated current. The 
temperature rise of the terminals shall not exceed 
45 K. After the tests, it shall also be possible to make 
and break the switch by hand in the test circuit and the 
specimen shall not show: 

wear impairing further u~e 

discrepancy between the position of the actuat­
ing member and that of the moving contacts, if 
the position of the actuating member is in­
diacted 

deterioration of the enclosures, insulating 
lining or barriers to such an extent that the 
switch cannot be further operatc:d or that the 
requirements of 10 are no longer complied 
with 

_ loosening of electrical or mechanical con­
nections 

seepage of sealing compound 

relative displacement of the moving ·contacts 
of switches of pattern No. 2. 3 or 6(1. 

• , ~ ' • I ' '· 
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bntabp of the replaceable pull cord, not in­
volvina the put enterina the .cord-operated 
switch, lhlll not be considered a failure to pass 
~test 

20 MECHANICAL STRENGTH 

Switches, boxes and screwed glands shall have ade­
quate mechanical strength so as to withstand the stres­
ses imposed during installation and use. 

Compliance is checked by the following tests: 

For switches 20.1 and 20.2 

For boxes 20.t 

For screwed glands of switches 20.3 
other than ordinary · 
NOTE - Combinadona of switches or of switches and sockc:t­
oudcta lhall be taled in the followina way: 

- in cue of one common c:over, like a sinale product, and 
- in cue of aepuale covers, I~ scparare products. 

IS 3854 : 1997 

the specimen can be removed horizontally and 
turned about an axis perpendicular to the sur­
face of the plywood 
the plywood can be turned 60 • in both direction 
about a vertical axis 

The switchc:s and boxes are mounted on the plywood 
as in normal use. 

Inlet openings which are not provided with knock outs, 
are left open: if they are provided with knock-outs, one 
of them is opened. 

For flush-type switches the specimen is mounted in a 
recess provided in a block of hornbeam or similar 
material, which is fixed to a sheet of plywood and not 
in its relevant mounting box. If wood is used for the 
block, the direction of the wood fibres shall be perpen­
dicular to the direction of the impact. 

Flush-type screw fixing switches shall be fi>,ed by 
means of screws to lugs recessed in the hornbeam 
block. Flush-type claw fixing switches shall be fixed 
to the block by means of the claws. 

20.1 The samples are subjected to blows by means 
of an impact-testapparatus as shown in Fig. 15, I 6, 17 
and 18. Before applying the blows, fixing screws of bases and 
The stricking element has hemispherical face of Io covers are tightened with a torque equal to two-thirds 
mm radius, made of polyamide having a Rockwell of that specified in Table 5. 

hardness of HR 100, and has a mass of 1 SO± 1 g. The specimen are mounted so that the point of impact 
It is rigidly fixed to the lower end of a steel tube with lies in the vertical plane through the axis of the pivot. 
an external diameter of 9 mm and a wall thickness of The stricking element is allowed to fall from a height 
0.5 mm, which is pivoted at its upper end in such a way which is specified in Table 17 : 
that it swings only in a vertical plane. 

The axis of the pivot is I 000 ± I mm above the axis 
of the striking element. 

The Rockwell hardness of the polyamide striking ele­
ment is determined by using a ball having a diameter 
of 12.700 ± 0.002 5 mm, the initial load being 
JOO± 2 N and the aatra load 500 ± 2.5 N. 

The design of the apparatus is such that a force be­
tween 1.9 N and 2.0 N has to be applied to the face of 
the strikina element to maintain the tube in a horizontal 
position. 

The specimen are mounted on a sheet of plywood 
8 mm duck and 175 mm square, secured at its top and 
bottom edges to a rigid bracket. which is part of the 
mounting support. 

The mountiq'·support shall have a mass of 10 ± I kg 
and shall tie mounted on rigid frame by means of 
pivots. The frame is fixed to a solid wall. 

The desi1ns of the mounting is such that: 

the specimen can be so placed that the point of 
impact lies in the veriical plane through the 
axis of the pivot 

27 

Table 17 

Relpt al Fall PM1I al E111c: .... na to be Subjected 
to tbe Impact 

m,. 
100 
150 
200 
2SO 

where :· 

" . 
B ,. 

.c. 

OrdinaryAcceuory 

AandB 
C 
D 

Other Acceuory 

AandB 

C 

D 

Pana on the front surface, includina the parU which art: 
recessed; 

Parta which do no1 project IDDft than 15 mm from the 
moun1in1 surface (dlslance fR>ffl the wall> after mounana 
• in normal use, wilh the excepl of the above pans A; 
Puu which project more than IS mm Dnd not more than 
25 mm from the mountina surface (dwanc:e from the 
wall) after mouDlina u in .nonnal 11111, with lhe excep­
tion of the lbow pram A; and 

D • Puu which pn,ject more than 25 mm from the mowat· 
ina surface (dillance from the wall) after mounliq • 

. ht IIClffllll use, with tbe exccpdon of the above plltJ A. 

NOTB - The implCt C0011Y determined by the part of tbe 
spodmn -which pn,joctl most from the IIIOUIIIUII sarfaco la 
appHcd on Ill Pldl of 1111 Sl*imca. widl dli exception of ill 
p111,A. 
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Parts of accessories exclusively intended for mounting 
in panel board are submitted to impacts which are 
obtained by allowing the stricking element to fall from 
height of 100 mm, impacts shall only be applied on 
parts which are accessible after mounting the acces­
sory in the panel board. 

The height of fall is the vertical distance between the 
position of a checking point, when the pendulum is 
released, and the position of that point at the moment 
of impact. The checking point is marked on the surface 
of the striking element where the line through the point 
of intersection of the axis of the steel tube of the 
pendulum and the striking element and perpendicular 
to the plane through both axes meets the surface. 

NOTE - Thcoritic:illy the centre of gravity of the striking 
clement lihould be the checking point. As the ccn1re of gravity 
in practice is difficult to determine the checking point is chosen 
:is descaibed above. 

The specimen are subjected to nine blows, which arc 
evenly distributed over the sample. The blows are not 
applied to knock out areas. The following blows are 
applied: 

for parts A five blows: one blow in the centre, 
after the specimen has been moved horizontal­
ly, on each on the unfavourable point between 
the centre and the edges. and then, after the 
specimen has been turned 90° about its a:ids 
perpendicular to the plywood, one each on 
similar points 

for parts B ( as far as applicable), C and D. four 
blows: 

a) two blows on each of the two sides of the 
specimen on which blows can be applied 
after the plywood sheet has been turned 
60° in each of the opposite directions 

b) two blows on each of the other two sides 
of the specimen on which blows can be 
applied l!fter the specimen has been 
turned 90 about its axis perpendicular to 
the plywood sheet and the plywood sheet 
has been turned 60° in each of the 
opposite directions 

If inlet openings. are proviQed, the s~cimen is so 
mounted that the two lines of blows are as nearly as 
possible equidistant from these openings. 

Cover plates and other covers of multiple switches are 
treated as cover plates or covers of single switches. 

For switches other than ordinary, the test is made with 
the li~s.closcd and, iq addition, the appropri~t~ number 
of blows is applied .to those parts which are exposed 
when the lids ire open. 

After the . test. the ~peciinen . s~l $ho~, no,: ijaaiage 
within the meaning df this.standard.,ln partkuJar live 
parts shall not become accessible. 

After the test on a lens (window) for pilot lights the 
lens may be cracked and/or dislodged, but it shall not 
be possible to touch live parts with: 

the standard jointed test finger under the con­
ditions stated in 10.1 
the standard unjointed test ting~r under the 
conditions state in 10.l, but whh a force of 
ION 

In case of doubt, it is verified that it 'is possible to 
remove and to replace external parts, $uch as boxes. 
enclosures, covers and cover plates, . without these 
parts or their insulating lining being brpken . 

If, however, a cover plate, backed by an inner cover is 
broken, the test is repeated on the inner cover. which 
shall remain unbroken. 

NOTE- Damage to the finish. i;mall dents/which do not reduce 
cn.-cpage dii;t:incci; below the v:illk! ~pccifi~d in 2-'.1 :ind small 
chipi; which do not :idvc™!ly affect thf! protection against 
electric shock are ncglc11tcd. 

Cracks not visible to the naked eye and surface cracks 
in fibre- reinforced moulding and thf like are ignon~d. 

Cracks or holes in the outer surface ·of any part of the 
switch are ignored if the switch complies with this 
standard even if this part is omitted. If a decorative 
cover is backed by an inner cover. fracture of the 
decorative cover is neglected if the inner cover 
withstands the tests after removal of the decorative 
cover. 

20.2 The bases of ordinary su1t'ace-type switches are 
first fixed to a cylinder of rigid steel sheet having a 
radius equal to 4.5 times the distance between fixing 
holes, but in any case not lower than 20 cm. 

28 

The axes of the holes are in u plane perpendicular to 
the axis of the cylinder and parallel to the radius 
through the centre of the distance between rhe holes. 

The fixing screws are gradually tightened. the maxi­
mum torque applied being 0.5 Nm for screws having 
a thread diameter up to and inc:luding 3 mm and 
1.2 Nm for screws having a larger thread diameter. 

The bases are then fixed in a similar manner to a tlat 
steel sheet. 

After the · tests. the bases shall show . no damage 
impairing their further use. 

20.J. Screwed glands· are fitted with ·a cylipdrical 
metal rod having a diameter. in millimeters. equal to 
the nearest whole number below the internal diameter 
in millimeters. of the packinJ; · · 

l'ht!1glund~ nte then tightened ~ · metins of 3 suirable 
sp'iinnef't~ torque s'hown in Tat,Jc 18 being applied to 
the spanner for l min. · • 
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After the test, the glands and the cncldsures of the of the grooves, holes, spaces or the like, provided for 
specimens shall show no damage within the meaning removing them. 
of this standard. 

Table 18 
Diameter of Tat Rod T~rque (Nm} 

(mm) , ,. , 
Metal Gl1111d11 Gl1111d11 of Moulded 

Material 

Up to And including 14 
Above 14 up 10 and 

includina 20 

Abovc20 

6.25 
7.5 

10.0 

3.75 
5.0 

7.5 

20.4 When testing the force necessary for covers, 
cover plates or actuating members to c~me off or not 
come off, the switches are mounted as for normal use. 
Flush-type switches are fixed in appropriate mounted 
boxes, which are installed as for normal use so that the 
rims of the boxes are flush with the walls, and the 
covers, cover plates or actuating members are fitted. If 
they are provided with locking means which can be 
operated without the aid of a tool, these means are 
unlocked. 

Complinace is then checked by the tests of 20.4.1 
· and 20.4.2. 

20.4.1 Verification of the non-removal of covers, 
cover plates or actuating members. 

Forces are gradually applied in directions perpen­
dicular to the mounting surfaces, in such a way that the 
resulting force acting on the centre of the covers, cover 
plates, actuating members or pnrts of them is respec­
tively: 

40 N, for covers, co·:er plates, actuating mem­
bers or parts of them complying with the tests 
of 20. 7 and 20.8; or 
80 N, for other covers. cover plates, actuating 
members or pans of them 

The force is applied for I min. The covers, cover 
plates, or actuating members shall not come off. 

The test is then repeated on new specimens, the cover 
or cover plate bei,1g fitted on the wall after a sheet of 
hard material, l mm ± O. l mm thick has been fitted 
aroun<khe supporting frame, as shown in Fig. 19. 

NOTE - The lhcct of hard material is used to simulllk wall 
paper And may consist of a number of pic1:es. 

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

20.4 . .2 Verification of the removal of covers, cover 
plates of actuating members 

A force not exceeding 120 N is gradually applied, in 
directions pcrpcndiculur to the mounting/supporting 
surfaces, to covers, co~er plates. actuating members or 
parts of them by means of a hook placed in turn in each 

The covers. cover plates or actuating members shall 
come off. 

The test is made ten times on each separable part the 
fixing of which is not dependent on screws (equally 
distributing as far as practicable the application 
points), the removal force is applied each time to the 
different grooves, holes or the like provided for 
removing the separable part. 

The test is then repeated on new specimens, the cover, 
cover plate, or actuating member being fitted on the 
wall after a sheet of hard material, 1 mm ± 0.1 mm 
thick has been fitted around the supporting frame, as 
shown in Fig. 19. 

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

20.S The test is made as described in 20A, but 
applying for 20.4.1, the following forces: 

IO N, for covers or cover plates or actuating 
members complying with the the test of 20.7 
and20.8 
20 N, for other covers or cover plates and 
actuating members 

20.6 The test is made as described in 20.4, but apply­
ing. for 20.4.1, the force of 10 N for all covers, cover 
plates, or actuating members. 

20.7 The gauge shown in Fig. 20 is pushed toward 
each side of each cover, cover plate or actuating 
member which is fixed without screws on a mounting 
or supporting surface, as shown in Fig. 21. The face B 
resting oa the mounting/supporting surface, with the 
face A perpendicular to it the gauge is applied at right 
angles to each side under test. 

In the case of a cover or cover plate fixed without 
screws to another cover or cover plate or to a mounting 
box, having the same outline dimensions, the face B of 
the gauge shall be placed at the same level as the 
junction; the outline at the cover or cover plate shall 
not exceed the outline of the supponing surface. 

29 

The distances between the face C of the gauge and the 
outline of the side under test, measured parallel to face 
B, shall not decrease (with the exception of grooves, 
holes, reverse tapers or the like, placed at a distance 
less than 7mm from a plane including face B and 
complying with the test of 20.8) when measurements 
are repeated starting from point X in the dire..:tion of 
the arrow Y (see Fig. 22). 

20.8 A gauge according to Fig. 23, applied with a 
for<;e of I N, shall not enter more than l O mm from 
the upper pan of any groove, hole or reverse taper or 
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the like when the gauge is applied parallel to the 
mounting/supporting surface and at right angles to the 
part under test, as mo~n in Fig. 24. 

NOTE - The verificatpt whether the aauae accordina to 
Fie. 23 hu entered more lhAn 1.0 mm iA made with reference to 
a 11urface perpendicular to face Band including the upper part of 
the outline of the aroo..,es, holes, rcvene tapers or the like. 

20.9 The operating member of a cord-operated switch 
shall have adequate strength. 

Compliance is checked on a new specimen by the 
following test: 

The switch is mounted on a support as in normal use. 

.. A pull of I 00 N is applied for I min on the operating 
member as in normal use, after which a pull of SO N is 
applied for I min in the most unfavourable direction 
within a conical surface with the centre beilJg the 
operating cord and the angles not exceeding 80 to the 
vertical. 

After the test the switch shall show no damage within 
the meaning · of this standard. The operating member 
shall not have broken and the cord-operated switch 
shall still operate. 

21 RESISTANCE TO HEAT 

Switches and boxes shall be sufficiently resistant to 
heat. 

Compliance is checked by: 

a) for surface mounting boxes, separable covers, 
separate cover plates and separate frames by 
the test of21.3; 

b) for switches, with the exception of the parts, if 
any, covered by the previous Items (a) by the 
tests of 21.1, 21.2 and with the exception for 
the switches made from natural or synthetic 
rubber or a mixture of both by the test of, 21.3. 

21.1 The samples are kept for I h in a heating cabinet 
at a temperature of 100 ± 2°C. 

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

After the test and after the specimens have been al­
lowed to cool down to approximately room tempera­
ture, there shall be no access to live parts which arc 
normally not accessible when the specimens are 
mounted as . in normal use, even if the standard test 
finger is applied with a force not exceeding SN. 

After the test, markings shall still be legible. 

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

21.2 Parts of insulating material necessary to retain 
current cmying parts and parts of the earthin1 circuit 
in position are subjected to a ball-pressure test by 
means of the apparatus shown in Fig. 25, except that 
insulating parts necessary to retain the earthing 
terminals in a box shall be tested as specified in 21.3. 

NOTE - When it is noc pouiblc to carry out the test on the 
specimen, the test should be carried out on a specimen of the 
nweriaJ at leut 2 mm thick. If this is noc pouible, up to and 
includina four layers each, cut out of the same specimen, may 
be used, in whicli cue the IOIIII thickne111 of the layers llhould noc 
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 S mm diameter 
is pressed against the surface with a force of 20 N. 

The test load and the supporting means shall be placed 
within the heating -cabinet for a sufficient time to 
ensure that they have attained the stabilized .testing 
temperature before the test commences. 

The test is made in heating cabinet at a temperature of 
125 ± 2°C. After I h, the ball is removed from the 
specimen which is then cooled down within l O s to 
approximately room temperature by immersion in cold 
water. 

The diameter of the impression caused by the ball is 
measured and shall not exceed 2 mm. 

21.3 Parts of insulating material not necessary to 
retain current- carrying parts and parts of the earthing 
circuit in position, even though they arc in contact with 
them, are subjected to a ball-pressure test in accord­
ance with 21.2, but the test is made at a temperature of 
75 ± 2°C, or 40 ± 2°c, plus the highest temperature 
rise determined for the relevant part during the test of 
17, whichever is the higher. 

22 SCREWS, CURRENT-CARRYING PARTS 
AND CONNECTIONS 

30 

22.1 Connections, electrical or mechanical shall 
withstand the mechanical stresses occuring in normal 
use. 

Mechanical connections to be used during installations 
of accessories may be made using thread-forming 
screws or threadcutting screws and when the screws 
are supplied together with the piece in which they are 
intended to be inserted. In addition thread cutting 
screws intended to be used during instaJlation shall be 
captive with the relevant part of acces,sory. 

Screws or nuts which transmit contact pressure shall 
be in engagement with a metal thread. 

Compliance is checked by inspection and for screws 
and nuts which are . operated when connectina the 
external conductors and mounting the switch durina 
installations by the following test. 

NOTB-Then,quwmcnts for the verifitaliona oftcnninala .. 
atven In Ji. · ' 
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The screws or nuts are tightened and loosened: 

JO times for screws in engagement with a 
thread of insulating material 

S times in all other cases 

Screws or nuts in engagement with a thread of insulat­
ing material arc completely removed and reinscned 
each time. 

The test is made by means of a suitable test screw 
driver or suitable tool, applying a torque as 
specified in 12.2.8. 

Tile conductor is moved each time the screw or nut is 
loosened. 

Duri.ng the test, no damage impairing the further use 
of the screwed connections shall occur such as 
breakage of screws or damage to the head slots, 
threads, washers, or stirrups. · 

NOTE - Scrcw11 or nul!I whirh are operated when a.~semhling 
the 11witch include 11Crcw11 for filling cover.; or cover plates, etc, 
but not connectin& mean11 for 11ercwed conduits :ind screws for 
fixing the ba.~ of a llwitch. 

Screwed connections arc considered as partially 
checked by the tests of 19 and 20. 

22.2 Screws in engagement with a thread of insulat­
ing material and which are operated when mounting of 
the switches during installation, their correct introduc­
tion into the screw hole or nut shall be ensured. 
Compliance is checked by inspection, by measurement 
and by manual test. 

NOTE - The requirement with regard to co1TCct introduction is 
met if introduction oflhe screw in 11l11nting manner is prevented, 
for example, by guiding the screw by the part to be fill1.-d by a 
n:C\.'5.~ in the female lhrcud or by the use of II scn:w with the 
leading thread remo¥Cd. 

22.3 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 or yielding of 
the insulating material. 

Compliance is checked by inspection, and by manual 
test. 

NOTE - The 11ui1nhiJity of the m111cri11I i11 con11idcn:d in n."llpcct 
of the 11tnbility of the dimcn~ion~. 

22.4 '"Screws and rivet.11, which serve as electrical as 
well us mechanical connections, shall be locked 
against loosening or turning. 

Compliance ls checked by inspection and by manual 
test. 

NOTES 

I Si,rina wuhcn "lllY provide Mtb,factury locking. 

2 Pnr rivets. a noo~in:ular wnlc or M approrrill1c: notch may 
he 11u1Tic:icn1. 

3 &lnlina ~ wllk:h aoftncu on t.:111in1 providl:11 !!Ilia· 
fACtory lockina only r« IICR:W connections not subjmc:d to 
ttlf'llion in nonallll uc; 
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22.5 Current-carrying parts, including those ofter­
minals (also earthing terminals), shall be of a metal 
having, under the conditions occurring in the equip­
ment, mechanical strength, electrical conductivity and 
resistance to corrosion adequate for their intended use. 

Compliance is checked by inspection and, if necessary, 
by chemical analysis. 

31 

Examples of suitable metals, when used within the 
permissible temperature range and under normal 
conditions of chemical pollution, are: 

copper; 

an alloy containing at least 58 percent copper 
for parts made from cold rolled sheet, or at least 
50 percent copper for other parts; or 

Stainless steel containing at least 13 percent 
chromium and not more than 0.09 percent 
carbon 

Steel provided with an electroplated ,coating of 
zinc according to IS 1573, the coating having 
a thickness of at least: 

5µm, for ordinary equipment 

J 2.5µm, for drip-proof and splash- proof 
equipment 

25µm, for jet-proof and watertight equip­
ment 

steel provided with an electroplated coating of 
nickel and chromium according to IS 1068, 
the coating having a thickness of at least: 

20µm, for ordinary equipment 

30µm, for drip-proof and splash- proof 
equipment 

40µm , for jet-proof and watertight equip­
ment 

steel provided with an electroplated coating of 
iin according to IS 1359, the coating having a 
thickness of at least: 
· I 2µm, for ordinary equipment 

20µm, for drip-proof and splash-proof 
equipment 
30µm, for jct-proof and watertight 
equipment 

Current-carrying parts which may be subjected to 
mechanical wear shall not be made of steel provided 
with and electoplated coating. 

Under moist conditions metals showing a great dif­
ference of electrochemical potential with respect to 
each other shall not be used in contact with each 
other. 
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Compliance is checked by a t.est which 11 under 
consideration. 

NOTB-The aequiNIIIIClt of this aub-claute does not apply to 
ICl'IIWI, DIIII. Wlllben. clampna plalN Md limia.. p1111 of 
terminals. 

22.6 Contacts which are subjected to sliding action in 
normal use shall be of a metal resistant to corrosion. 

Compliance with the requirements of 22.5 and 22.6 is 
checked by inspection and by chemical analysis. 

22. 7 Thread-forming screws shall not be used for the 
connection of current-carrying parts. Thread-fonnina 
screws may be used to provide earthing continuity, 
provided that it is not necessary to disturb the connec­
tion in nonnal use and at least two screws are used for 
each connection. 

Compliance is checked by inspection. 
NOTS - The use of tmld-cunina screws which are operated 
when mounana the switch durina il'lllallanons ii under 
conaidendon. · 

23 CREEPAGE DISTANCES, CLEARANCES 
AND DISTANCES THROUGH SEALING 
COMPOUND 
23.1 Creepage distances, clearances and distances 
through scaling compound shall be not less than the 
values shown in Table 19. 

Compliance is checked by measurement. 

The measurement are made on the switch fitted with 
conductors of the largest cross-sectional area 
specified in 12 and also without conductors. 

Distances through slots or openings in external parts 
of insulating material are measured to metal foil in 
contact with the accessible surface; the foil is pushed 
into comers and the like by means of the straight 
unjointed test finger having the same dimensions as the 
standard test finger of Fig. 2, but is not pressed into 

· openings. 

The conductor shall be inserted into the terminal .and 
so connected that the core insulation touches the metal 
part of the clamping unit or, if the core insulation is 
prevented by construction from touching the metal 
·part, the outside of the obstruction. 

For ordinary surface-type switches, the most un­
favourable conduit or cable is introduced for a distance 
of I mm into the switch, in accordance with 13.11. 

Ir the metal frame supporting the base of flush-type 
switches is movable, this frame is placed in the most 
unfavourable position. 

NOTm 
l Any metal part in comact with • ...._. put of the mechanism 
is couidcn:d to be a metal pan of the mechanism. 
l In double-break swltcha. the cnepqe dilcanc:e mearioaecl 
..., Item I or the dearanc:e mentioned under Item 6 in 
Table 19 iii the nm of the ·cnepqe diltMCe o, clearance 
between one fixed COlltllCt and die movina pan, and thlt betweea 
the moviq pan and die other fixed c:oatllCC. 

J TIie CIOiillrlbldoa IO• aecpllll dblance of any poove Im 
dla I IMl wide la limiled .. Ila widdl. 
4 Aay air-pp ....... ~ mm wide ii ipored iD compudna the 
total clennce. 
5 The surface cm which die bMO ol surface.type switch is 
mouDIIDd includes uy-,_ la contacc with the bue when the 

. switch la installed. If die bale ii provided with • metal plate • 
the back, this plao ii not rcprded II the mounrina 1urf110C. 

23.2 Insulating sealina co11tpound shall not protrude 
above the edge of the cavity in which it is c-ontained. 
Compliance is checked by inspection. 

24 RESISTANCE OF INSULATING MATERIAL 
TO ABNORMAL HEAT, TO FIREANDTO 
TRACKING 

. 24.1 Resistance to Abnormal Heat and to Flre 

Parts of insulating f\1ateria1 which might be ex.posed to 
thermal stresses due to electric effects, and the 
detcripration of which might impair the safety of the 
accessory, shall not be unduly affected by abnormal 
heat and by fire. 

24.1.1 Glow-wire Test 

The test is performed according to IS I IOOO 
(Part 2 /Sec l) under the folldWing conditions: 

a) For parts of insulating material necessary to 
retain current-carrying parts, and parts of the 
earthing circuit, in ~sition, by the test made ar 

0 

a temperature of 850 C;and 
b) For parts of insulating material not necessary 

to retain current-carrying parts and parts of the 
earthing circuit in position, even 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 switch, care shall be taken to ensure 
that any deterioration caused by previous tests docs not 
affect the result of the test to be made. 

Small parts, such as washers, arc not subjected to tests. 

The tests are not made on parts of ceramic materinl. 
NOTES 

l The alow-wire test iii applied 10 ensure 1ha1 an ck..'cirically 
healed lest wire under defined test condition11 d1"1C.'I IIOC c11W1C 
i1ni1ion of insulatina 11111111 or to en11urc thal a pan or in11ula1 ing 
maacrial, which miaht be i&nited by 1hc hc4tcd lc51 win: undl-r 
defined condltion11, hall a limited time to bum without 5pn:oding 
fire by flame oi' bumlna (111111 or dropk:t11 ronn the te11tcd 11.111 
falllna down on to lhe pincwood board coven.'Ci with tis.11uc pupcr. 

32 

If pouible, the specimen MOUid be a complete 11wi1ch. 

2 If the test cannot be mode on a complete 5Witch, a 11uilahle pan 
may be cut from k for lhe purpoac orthc tc11t. 

The test is made on one specimen. In case of doubt, the 
test shall be repeated on two further specimeM. 

The specimen shall be. stored 'for 24 h at standard 
ambient atmospheric conditions before the test, 

The teat is made applying the glow~wire once. 
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SINo. 
Crttpagt dutancts 

Table 19 
(Clauses 13.3 and23.1) 

Description 

IS~: 1997 

mm 

i) Between live parts which arc separated when the contacts are open 3 

ii) Between live pans of different polarity 41 > 

iii) Betwcen live parts and 
- accessible surfaces of pans of insulating material 
- earthed metal parts, includina the earthing circuit 
- metal frames supportin·g the bnse of flush-type switches 
- screws or devices for faxina bases, covers or cover-plates 
- metal pans of the mechanism. if required to be insulated from live pans (stt 10.4) 3 

iv) Between metal parts of the mechanism, if required to be insulated from accessible metal parts (ut 10.5), and 
- screws or devices for fixina bases, covers or cover-plates 
- metal frames supportina the base of flush-type switches 
- accessible metal pans 3 

v) Between live pllltS and accessible unearthed metal pans, with the exception of screws nnd the like 6J1 

Clearances 

vi) Between live parts which arc separated when the contacts are open 33 

vii) Between live parts of different polarity 3 

viii) Between live parts and: 

- accessible surfaces of insulating material 
- earthed metal parts, including the cnrthing circuit, 
- not mentioned under items 9 and 11 
- mctnl frames supporting the base of flush-type switches 
- screws or devices for fixing bases, covers, or cover-plates 
- metal pans of the mechanism. if required to be insulated from live pans (see 10.4) 3 

ix) Between live parts and 
- exclusively earthed metal boxes4

> with the switch mounted in the most unfavourable position 3 
- unearthed metal boxes, without in.,;ulating lining with the switch mounted in the most unfavourable 4·5 

position · 

x) Between mctill parts.of the mechanism, ihequired to be insulated from accessible metal parts (see 10.5), and 
- screws or devices for fixing bases, covers or cover-plates 
- metal frnmes a,pponing the base of flush-type switches 
- ncccuiblc metal pans when the bnsc is fixed directly on the wall .1 

xi) Between live parts 1111d the surface on which the base of a surf nee-type switchjs mounted when the base is fh\!d 6 
directly on the wall , 

xii) Between live pans and the bottom or the 11pacc. if any. for cxtc=mal conductors, for surface-type swi1ch\!s 3 
Distancts throMgh UUMla1'ng staling c-u1111wund 

xiii) Between live parts cov~ with at least 2 mm of staling compound and * surface on which the base of a 4 11 

surface-type switch la mounted. 

xiv) Between the parU cc,v~ with at least 2 mm of scaling compound and the botlom of the space, if any, for 2·s 
atemal conducton, for surface-type switches 

17his value i, reduced to 3 mm for switches having a rated vollage up to and includina 2SO V. 

2>ilua value i, reduced to 4.5 mm for accessories havina a rated voltage up to ~ includina 2SO V. 

3>-rlus value ls redllCCd to 1.2 mm, when the contacts are open, for live pGrtS of swilcbcs of mini-gap con.~truction, which ore ~ved durina 
the aepandon of the coatac:ta. 
4>&clusively eal1hed metal boxes arc those suitable only for use in installations where eanhina of metal boxes. 

The specimen shall positio,ned during the test in the 
most unfavourable position ofits intened use (with the 
surface tested in vertical positio.-). The tip of the 
1Jow:-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 gtowina element 
may come into contact with the switch. 

During the application time of the glow-wtre and 
during a period of 30 s from the end of the application 
time, the sample and the surrounding parts, including 
the layer under ihe sample, shall be observed. 
· The time when the ignition of the sample occurs and/or 
the time when the flames extinguish during or after the 
application time shall be measured and recorded. 
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The switch is regarded as having passed the glow-wire 
test if: 

there is no visible flame and sustained glowing 
- flames and glowing at the switch extinguish 

within 30 s after the removal of the glow wire. 

There shall be no ignition of the wrapping tissue or 
scorching of the board. 

3 The tcae may be carried OUl by the alternative method Jiven 
in Annex B. However the method shall not be applicable after 3 
ycan from the date of publication of this ltalldanl. 

24.2 Resistance to Tracking 

For switches other than ordinary, parts of insulating 
material retaining live parts in position shall be of 
material resistant to tracking. 

Compliance is checked according to IS 2824. 

Ceramic pans are not tested. 

A flat surface of the pan to be tested at least I 5 mm x 
I 5 mm is placed in the horizontal position on the 
apparatus. 

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

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

25 RESISTANCE TO RUSTING 

Ferrous parts, including covers and boxes· shall be 
adequately protected against rusting. 

Compliance is checked b)' 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 mm. The pans 
are then immersed for 10 min in a 10 percent solution 
of ammonium chloride in water at a temperature of · 
21 ± s0c. 
Without drying, but a~r shaking off any drops, the parts 
arc placed for 10 min in a box containing air saturated 
with moisture at a temperature of 27 ± 5°C. 

After the parts have been dried for 10 min in heating 
cabinet at a temperature of J 00 ± 5°C, their surfaces 
shall show no signs of rust. 

NOTES 

I Traces or rust on sharp edges and any yellowi~ film 
removable by rubbing is ignored. 
2 For Rmall sprinp and the like, and for inacceuible pans 
exposed to abrasion, a layer of arease may provide sufficient 
protection against rustins. Such parts are subjected to the tell 
only if there is doubt about the effectiveness of the lfflllC film, 
and the rest is then made without previous removal of the 
grease. 

26 TESTS 

26.1 Type Tests 

The following . shaJJ be carried 9u~ as type tests on 
selected samples of switches being drawn prefera~ly 
at random from a regula.-.1~ of production: · · 

a) Rirung (see 6); 
b) Classification (.see 7); 
c) Marking (see 8); 
d) ~king of dimensions (see 9); 
e) Protection agaanstelcctric shock (.see 10); 
f) Provision for eanhing (see 11); 
g) Tenninals (see 12); 
h) Constructional requirements (see 13); 
j) Mechanism (see 14); 
k) Resistance to ageing, to harmful ingress of 

water and to humidity (.see 15); 
m) Insulation resistance and electric strength (.see 

16); 
n) Temperature rise (see 17); 
p) Making and breaking capacity (see 18); 
q) Normal operation (see 19); 
r) Mechanical strength (fee 20); 
s) Resistance to heat (see 21); 
t) Screws, current carrying parts and connections 

(see 22); 
u) Creepage distances, clearances and distance 

through sealing compound (see 23); 
v) Norma) operation for fluorescent lamp circuits 

(see 19.l); 
w) Resistance to abnormal heat and fire (see 24.1); 
x) Resistance to tracking (see 24.2); and 
y) Resistance to rusting (.see 25) 

26.1.1 Number of specimen and the sequence of test­
ing shalJ be as given in Annex A. 

26.1.1.1 Criteria/or acceptance 

The specimens subjected to the tyl>" tests shall pass the 
test for providing conformity with the requirements of 
this standard. If one or more failures occurs, the test­
ing authority at its discretion, may call for twice the 
original number of specimens and subject them to an 
tests or to ·those in which the failure occurred. No 
single failure shall be permitted on the repeat test(s). 

26.2 Acceptance Tests 

The following shall constitute icceptance test~: 

a) Marking (.see 8); 
b) Resistance to ageing, to harmful ingress of 

water and to humidity (.see 15); 
c) Insulation n:sistance and electric strength (see 16); 
d) Temperature rise (.see 17); 
o) . Making and breaking capacity (see 18); and 
f) Mechanical strength (.see 20). 

26.2.1 A necommeded sampling procedure for ac­
. ceptance test is specified in Annex C. 

26.3 Routine Tests 
The following shall. con~titu_te routine tests.: 

a) Marking (see 8); and 
b) Electric strength (Flash b,lt) (.SH l~). , 
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ANNEX A 
( Clauses 5.4 and 26.1.1) 

Survey of Specimens Needed for Tests 

The number of specimens needed for tests according to 5.4 are as follows: 

Clauses and Subclauses Numberof 
Specimens 

6 Ratings A 
7 Classification A 
8 Markings A 
9 Checking of dimensions ABC 

10 Protection against electric shock ABC 
l 1 Provision for earthing ABC 
12 Terminals1> ABC 
13 Constructional requirements2> ABC 
14 Mechanism ABC 
15 Resistance to ageing, to harmful ingress of water and ABC 

to humidity 
16 Insulation resistance and electric strength ABC 
17 Temperature rise ABC 
18 Making and breaking capacity ABC 

19.l Normal operation3
' ABC 

19.2 Normal operation for fluorescent lamp circuits DEF 
20 Mechanical strength 4> ABC 
21 Resistance to heat ABC 
22 Screws, current-carrying parts and connections ABC 
23 Creepage distances, clearances and distances through ABC 

sealing compound 

24.l Resistance to abnormal heat and fire GHI 
24.2 Resistance tc;> tracking5 GHI 

25 Resistance to rusting GHI 

TOTAL 9 

IS 3854: 199'7 -

Number of Additional 
Specimens for Dual 

Current Rating 

JKL 

JKL 
JKL 

MNO 
JKL 

6 

1'Pive extra scrcwlcss terminals arc used for tlte test of 11.3.11 and one extra set of specimens is used for the test of 11.J.12. 
2
> An extra set of membnlnca are needed for each of the tcsrs of 13.15.1 and 13.15.2. 

31For switchcl of pattern No. 2 one extra set of specimens are used. 
'>one extra set of. specimens of cord-operated switche11 is needed for the test of 21.9. 
5lonc ex~ IOt of specimens may be needed. 

35 

Free Standard provided by BIS via BSB Edge Private Limited to Anurag Tripathi - 
Satna(tripathianurag42@gmail.com) 49.36.182.100 [for non-commercial use only].



JS 3854 : 1"7 

ANNEX B 
(Clause 24.1.1) 

TF.ST FOR RESISTANCE TO ABNORMAL HEAT AND FIRE 

8-1 The test shall be canied out in an oven as shown 
·in Fig. 18 of IS 302 (Part I). The oven is heated by 
passing a suitably regulated electric current through a 
nichrome resistance wire surrounding the heating tube. 

8-2 The opening at the top of the oven shall be in the 
form of a square with 25 mm sides and the inlet at the 
bottom of the oven shall be in the form of nine 3 mm 
diameter holes giving approximately 65 mm2

• The gas 
tlame shall be of 16 to 22 mm high and fixed so that 
its base is immediately above the centrally placed over 
the top opening of the oven. The temperature of the 
oven shall be measured with a thermocouple situtated 
at the level of the centre of the basket containing the 
specimens and equidistant from the inner surface of the 
heating tube and the basket which is suspended 
centrally in the chamber with its top 25 mm below the 
base of the pilot flame. The wire sizes shall be as given 
IS 7358. 

B-3 The samples of the material to be tested shall be 
broken fr~m the specimen into small pieces and a 
cylindrical wire mesh basket shall be used and .the 
following conditions shall be complied with: 

a) Size of basket- 19 mm diameter, 51 mm long 
with 2 mm x 2 mm openings. 

b) Size of sample - Just large enough to be 
retained in the basket. The total weight of the 
samples being approximately 6 g. 

B-4 The heat chamber shall be raiseclto _300°C and 
the basket with specimens shall be inserted from the 
top and suspended as specified in 8-2. The temperature 
shall then be readjusted to 290 ± IOOC within a 
period of 3 minutes and this temperature shall be 
maintained until a period of 5 minutes has elapsed 
from the time of insertion of the basket. At the end of 
the period of 5 minutes the basket shall be removed 
from the chamber. · 

B-5 The specimen shall be subjected for not less than 
18 h to a controlled atmosphere of 75 percent relative 
humidity, at a temperature of 15 to 25°C. Every 
specimen shall be tested as soon as possible after 
removal from the controlled atmosphere and in any 
case before three minutes have elapsed. 

The specified relative humidity may be obtained by the 
use of lumps of sodium chloride. which shall be 

sprinkled occasionally with water. 'The surface of lhe 
salt shall be moist, care being taken that the lumps are 
not flooded with water, and shall be large per unit 
volume of air space. or the rate of attainment of 
equilibrium will be very slow. 

Sulphuric acid shall not be used for obtaining the 
specified relative humidity. 

In order to ensure that the relative humidity of the 
controlled atmosphere is main.tained at the correct 
value, it is necessary either that the temperature be kept 
very constant or that the air be circulated within the 
chamber. 

The following method has been found satisfactory for 
maintaining constant relative humidity of the con­
trolled atmosphere. 
The specimens are placed on a shelf half-way up in a 
cubical box with sides of 0.6 m long. The floor of the 
box is nearly covered by a dish containing lumps of 
salt. Air is circulated by means of a small fan over the 
salt up through holes cut at two corners of the shelf. 
over the samples and down through holes at the 
opposite comers of the shelf. 

The humidity of the air may be measured by wet and 
dry bulb thermometers. If the velocity of the air past 
the thermometers is greater than 3m/sec, the humidity 
attains a constant value in about three minutes after the 
box has been closed and the fan has been started, unless 
the prevailing conditions are extreme. 
As an alternative to wet and dry bulb thermometers, 
which may require a known air velocity, a dew point 
thimble may be inserted in the box and used when the 
fan is working. With either method a window is neces­
sary to avoid opening the box. 

B-6 The material shall be deemed to have passed the 
test if it has not, during the test period, given off 
vapours in sufficient quantity to ignite at the pilot 
flame. Any form of halo occurring during the specified 
time shall be ingnored. Three tests on each material 
shall be carried out. 

NOTES 

I It i1 n:commended that II ll1hl 11tinvp of nichrome wire, 
suportecl by a lellsth of nichrome wi~. be ~ for 1uppo,tin1 
the basket which may also be made of this nwuial. 
2 It is not MC011MfY to perfonn this tett on materiala, that are 
obvioualy m~MI co abnonnal heal and fare, for example. 
cramic or metal pa,u . 
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ANNEX C 
(Clause 26.2.1) 

SAMPLING PROCEDURE 

C-1 LOT 

C-1.1 In any consignment. all samples of the same 
type, designation, rating and manufactured by the 
same factory under essentially similar conditions of 
production shall be grouped together to constitute a lot. 

C-1.2 From each lot, a certain number of switches as 
specified in Table 20 shall be selected at random and 
subjected to tests specified in 26.2. 

C-2 CRITERION FOR CONFORMITY 

C-2.1 In Table 20, Ni is the size of the first sample. 
If the number of failures found in this sample is less 
than or equal to C1, the lot shall be considered to be 
confonning to this standard and accepted. If the num­
ber of failures i~ greater than or equal to C2, the lot shall 
be rejected. If the r,umbcr of failures is between C1 and 
C2, further fample of N2 pieces shall be taken and 
subjected to all tests. 

C-2.1.1 If the number of failures in the two samples 
combined is less than C2, the lot shall be accepted, 
otherwise rejected. 

LotSl.w 
(I) 

SI 10100 
IOI to200 
201 to300 
301 toSOO 
SOI to BOO 
801 to I 300 

Table 20 Sampllna Plan 
(Claus~.s C-1.2 and C-2.1) 

Nt N2 (N 1+ N2) C1 
(2) (3) (4) (.5) 

10 20 30 0 
13 26 39 0 
20 40 60 
25 so 7S 
JS 70 IOS 2 
so 100 150 3 

1 300 and above 7.5 ISO 22S s 

C2 
(6) 

3 
5 
5 
6 
7 

10 
12 

NOTE - The plan recommcned in this tnble ~5um that lot~ 
with defecti~ 4 percent or leAS would be accepted IOO!lt of the 
time, and IOU with defectives 25 percent and above would be 
rejected most of the time. The exact consumer5 risk depend~ on 
the lot si2ie and it would be minimum when the lot siu iA 
mllllimum. 
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PUltem N"mber 
N"mlHr of Pole, 

I I 

2 2 

3 3 

03 4 

4 I 

Po,llb# Ct»uwc""'1 

{ 

[_[_)· 
j1 r js 

kl-l-l f' r rs j1 

2l" 1 
d 

1 

Pt1111m NIUllber 
N1111Wr of Po/11 

5 

6 

6/2 2 

7 

2 

2 4 

3 

The figures indicating the terminals are given for test purposes only and are not those required to be marked. 

FIG. I CLASSIFICATION ACCORDING TO CONNECTIONS 

38 

Free Standard provided by BIS via BSB Edge Private Limited to Anurag Tripathi - 
Satna(tripathianurag42@gmail.com) 49.36.182.100 [for non-commercial use only].



Tolerances on dimenslon11 without 11pecific tolerance: 
0 on 11n1les: _ 
100 

I. d' . ?5 O on mc11r 1men.\1om: up to - mm: -0.0.i 

over 25 mm: :t 0.2 
Material o(finser: fOC'examplc hent-treated steel 

All dimensions in millimetl'CI. 

Both joint~ ofthiR finser moy be bent through 1111 angle of 90+~0 but in one and the sallk: direction only. 

IS 3854 : 199'7 

SECTION 
88 

Usina the pin 11nd sroove solutio'\ iR only one of the possible npprooches in ordl:r to limit the bending angle to 90°. For this rca.~n dimensions 
1111d l'>lerances of these detllilR nre not given in the dniwing. The nct1•al design must ensure n 9ff bending angle with n O 10 I 0° tolerance. 

FIG. 2 STANDARD TEST FINGER 

z 

All dimensions in millimetres. 

Cond1Ac1t1r Cms.,-str.litHtttl Al'f'CI H 
mml mm 

S4 250 :t 10 
!IS 16 500± 10 

25 s 35 750 ± I') -
FIO. 3 ARRANGEMENT FOR CHE~KING DAMAGE TO CONDUCTORS 
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1838.SC: lffl 

Blonplled hole lennillll Tenninal1 with preuure plate 

All dimeMK>III ill miUimetra 

Cmss-,ection M""""'1n DIOJMter Mini'"""' DLttunc1 N ,Torq11, 
of Conductor D(orMinimum Between C/c«nping Ser,.., Nm 
A.,:c,f'"d by Dlmensiu,u) of aild End ,if Ctmductor 
tlNTerminaJ . Cmuhlctor Space Whffl F11lly ln.rerlld 

I I) 31) 41l mm 

mm2 mm One Two One Two One Two One Two 
Screw Screw, Screw Screw, Screw Screws Screw Screws 

Upto 
I.S 2.5 I.S I.S 0.2 0.2 0.2 0.4 0.4 0.4 

2.S 3.0 1.5 1.5 0.25 0.2 0.5 0.4 0.5 0.4 
(circular hole) 

2.5 2.5 X 4.5 1.5 1.5 0.25 0.2 0.5 0.4 0.5 0.4 
(elonpted hole) 

4 3.6 1.8 I.S 0.4 0.2 0.8 0.4 0.7 0.4 

6 4.0 1.8 1.5 0.4 0.25 0.8 0.5 0.8 o.s 

10 4.5 2.0 1.5 0.7 0.25 1.2 0.5 1.2 0.5 

16 5.5 2.5 2.0 0.8 0.7 2.0 1.2 2.0 1.2 

25 1.() 3.0 2.0 1.2 0.7 2.5 1.2 3.0 1.2 

k-
j 11 The values specified apply to the screws covered by the corre!lp(lftding columns in Table 5. 

i 

The part of the tenninal containing the threaded hole and the plll't of the terminal again!lt which the conductor ill clamped by the tcreW may 
be two i;epanuc pans, as in the cue of tenninals provided with a 11tinup. 

The shape of the conductor space may differ from those shown provided th4t a circle with a diameter '1ql•al to the minimum 11pecifted for 
Dor the minimum outline specified for the elonpted hole acceptina crou-sectionl of conductors up to 2.!'I mm2 can be Inscribed. 

FIO. 4 PILLAR TERMINALS 
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Optional 

. . 

Cmss-Stdim1 of Minimum Diameter I) 

Conduaor Acapted 11/ Corulu,·tor Spm·e 
by the Trrminu/ 

mm2 mm 

--Upto I.S 1.7 

Upto 2.5 2.0 
Upto4 2.7 

•" Upto6 3.6 

Upto 10 4.3 
Upto 16 'i .5 
u,, to,~5 7.0 

,-

C 

Screw tcrm.ioala 

C 

A= FiKcd pan 
II= Washer or c.:fomping plate 
(' = Anti-spread device 
JJ = Conduc.:tor space 
h= Stud 

31) 

One Two 
Screw Screws 

0.5 -
0.8 -
1.2 0.5 
2.0 1.2 

2.0 1.2 
2.0 1.2 
2.5 2.0 

11 The values specified apply to the screws covered by the corresponding columns in Table 5. 

IS 3854 : 1997 

',("Optional 

-~-,~~-

·---
Torque 

Nm . 

. 4'' 
One Two 

Screw Screws 
or Stud or Studs 

O.'i -
0.11 --
1.2 05 

2.0 I J 

2.0 l ll 2.0 I:! 

3.0 - -- _--3.:..0 ____ -

---
The part which retains the conductor in po!lition may be of in~ulaling material provided the pre..o;sure necessary to clamp the conductor is 
nol transmined through the insulating material. 

The !ICCOnd optional space for the terminal accepting cross-sccuons of conductors up to 2.5 mm2 may be used for lhe connection of the 
!ICt.-ond conductor, when it is required to connect two 2.'i mm2 conducto~. 

FIG. S SCREW TERMINALS AND STUD TERMINALS 
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D 

Cross-Section of Conductor 
Accepted by the Terminal 

mm2 

Upto4 

Upto6 

Upto 10 

Upto 16 

Upto 25 

A = Saddle 
B "' Fixed part 
C = Stud 
D = Conductor space 

Minimum Diamtter D 
of Conductor Space 

mm 

3.0 

4.0 

4.5 

5.5 

7.0 

D 

Torque 

Nm 
o.s 
0.8 

1.2 
1.2 

2.0 

The shape of the conductor space may differ from ll\at shown in the figure, provided that a circle with a diameter equal to the minimum 
value specified for D can be inscribed. 
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. · 

Crou-Section of Conductor 
Accepted by the terminal 

mm 
Upto 16 

Upto25 

FIG. 6 SADDLE TERMINALS 

A = Locking means 
B = Cable lug or bar 
E = Fixed part 
F = Stud 

·Minimum Di.ftance g Between 
Edge of Hole and Side 

of Clamping Area 
mm 

7.5 

9.0 

I I 

I 
Torque 

Nm 

311 41) 

2.0 2.0 

2.5 3.0 
1>-rhc values specified apply to the studs washer or equally effective.locking means shall be provided and the surface within the 
clamping area shall be smooth. 
For this type of tcnninal, a sprina washer or cq\18fly effective locking means shall be provided and the surface within the clampina area_ 
shall be smooth. 

For cawn types of switchca, the use of tlJC 1mninal1 of sizes 1mallcr than lhal specified la allowed. 
Flo. 7 Loo TERMINALS 
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D 

A = Fi,;ed pan 
I) D - Conductor space 

Cro.u-u,:rion of ConduC"lor Minimum Dianttrtr D Minimum Di.vrance Berwun 
Accepred by rhe Terminal of Cunductor Space Fixed Parr and End of Conductor 

When Fully Inserted 
mm2 mm mm 

Up to 1.5 1.7 1.5 
Up to 2 5 2.0 1.5 
Upto4 2.7 1.8 
Upto6 J .6 1.8 
Upto 10 4.J 2.0 
Upto 16 5.5 2.5 
Upto 25 7.0 ).0 

11 The bottom of the conductor space must be slightly rounded in order to obtain a reliable connection. 
The vlaue of the torque to he applied is that specified in Col 2 or 4 of Table 5, as appropriate. 

FIG. 8 MANTLE TERMINALS 

A-
S -II 
mVll\ill\oli; ... 

D11t£Cl10NS or 
APf'UCATION Of' 
TNt fOIICES 

r-
1 
I 
I 
I 
I 
I 
I 
I L-----

All dimensions in millimetres. 

mV 

9A PRINCIPLE OF THE TEST APPARATUS FOR 98 EXAMPLEOFTEsT ARRANGEMENT TO MEASURE 
DEFLECTINOTESTSONSCRB~STERMINAL THE VOLTAGE DROP DURING DEFLECTING TEST ON 

SCRBWLESS TEMINAL 
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Drivin1 Mechanism 

Arr1111gement for Rotary Switches 

Arrangement for Tumbler Switches 

Arrangement for Rocker Switches and Push-Button ~witches 

Arranaement for Cord-operated Switchea 

.FIG. 10 APPARATUS FOR MAKINO AND BRBAKINO CAPACITY AND NORMAL 0PBRATION·Tm'rs 
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FIG. 11 THREAD-FORMING SCREW FIG. 12 THREAD-CUTTING SCREW 

Switch Pattern Number I Switch Pattern Number 2 Switch Pattern Number ~ 

Switch Pattern Number 03 Switch Pattern Number 4 Switch l';llt~·m Number 5 

--+--·------------ -----------·-r 

Switch Pattern Number6 Switch P11ttem Numhcr 6/2 Switch Pa11cm N11111lx·1 7 
.__ ____________ ..._ ______________ ..._ _____________ , 
The nrrow11 indicating the connection of phase conductor.; nrc ~hown as cx11111ple~ only. 

When the mArtdng made by the manufacturer indicates 01hcr .c<?1Jncctions. this marking shall hc followed. 

FIO. 13 CIRCUIT DIAGRAMS FOR MAKING AND QR~KING CAPACITY AND NORMAL OPERATION TESTS 
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IPECIMl!N r - - - -1 o-1 
C2 

Lt 

SUPPLY Ct 

I •2 

0~ 

RJ ~ 
0 

Twin-Core Cable LoadA Load& 

The prospective short-circuit current of the supply shall be between J and 4 kA a& cos q, = 0.9 :l 0 .05 (lagging). 

Fis a copper-win: fuse of 0.1 mm nominal diameter. 

R1 is II n:sist.:>r limiting the current to about 100 A . 
.'i is II switch connecting the copper wire fuse. F. to either the phase or the neutral conductor. 

The twin-core cable shall have a suitable length to give II resistance R equal to 0.25 R3 in the test circuit to the load. It shall have a 
cross-sel.'lionnl 11re11 of 1.5 mm2 when switche.,; with rated current up to and including IO A are being tested and 2.5 mm2 when switches 
with rated current over IO A up to and including 20 A 11re being tested. 

L>ad A shall conKist of: 
a capacitor bank, C, giving the capacitance 70µF ± 10 percent for 6 A switches and 140µF ± 10 percent for otht-r switches. The 
c:ipaciton. shall be connected with the shortest possible length of 2.5 mm2 conductors: 

5 an inductor, /., and II resistor, R. adjusted to give the power factor 0.9 ± 0.05 (lagging) and the test current In +
0 

percent through the 
spedmcn. 

Load B shall consi11t of: 
a capacitor. C2, of 7.3µF ± 10 percent ; 
und inductor, l2, of O.S H ± 0.1 H having a resistance of not more than 15 0 measured using d.c. 

NOTE - The circuit parameters have been choi.cn to represent the fluorescent lamp loads used in most practical applications. 

FIG. 14 CIRCUIT DIAGRAMS FOR TF.STING SWITCHES FOR USE ON FLUORESCENT LAMP LOADS 

-~ \. 

sooo~ 1 

SAMPLE \\ 

__ .;_k,. __... HEIGHJ OF FAll 

-·-·-·--- .J. 

All dimenalona in millimetres. 

FIO. IS IMPACT TEST .APPARAnJS 
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,, 
0 

All dimensions in millimetre~. 
Material of the pans: 

I: Polynmide 
2. 3, 4. S: Steel Fe 360 

FIG. 16 PENDULUM IMPACT TEST APPARATUS (STRIKING ELEMENT) 

AA 

' 

I 2 

2o • -S!o L._.1 + -H 
+ "' "' 
"' 

... "' .... -- I 

I • 

.... ...,,..,... .... _________ .. ________ -

ll---t1•A 

175:t1 

200 MIN 

All dim .. ·nsions in millin1':tres. 

FIG. 17 MOUNTING SLIPPORT FOR SAI\IPLE 
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+t 
1ft 
N 

10MAX 

8 

175~1 

N . 
o­
+ 

"' • ... 

All dimensions in millimetres. 

88 

The d11111:n,io11, 11f the recess in the hlock of hornbeam, or similar material, arc given as an example. 

flG. 18 MOUNTING BLOCK FOR FLUSH-TYPE SWITCHES 

15 MIN 
COYER-PLATE 

,./ 

MATERIAL 

.L_ 
~ 0•1 

MOUNTING BO)( 

FIG. 19 ARRANGEMENT FOR TEST ON COVl'!R-PLA T~ 
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FACE A 

FACE 8 

30 MfN 

"' 

0 
0 ... 
" 

FIG. 20 GAUGE (THICKNESS: ABOUT 2 mm) FOR THE VEfUFICATION OF THE OUTLINE OF COVERS, 

COVER-PLATES OR ACTUATING MEMBERS 
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MOUNTING SURFACE 

MOUNTING SURFACE 

SURFACE SUPPOR 

SWITCH 

* SPACING PIECE 

MOUNTING SURFACE 

SWITCH 

• Spadng rk.:~ ha\'in~ th.! ~:unc: thickn~~~ a.~ the ~upporting pan. 

FIG. 21 EXAMPLE OF Al'PLIC,\TION OF THE GAUGE OF FIG. 20 ON COVERS FIXED WITHOUT SCREWS ON A 

MOL1NTING SURFACE ON. SUPPORTING SURFACE 
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JI 

1 
' 

1 

l 
(d) 

JC 

t t 
y y 

( b) <•) 

"' 

JI X 

t t 
y y 

(c) ( t) 

All dimension's in millimetres. 

Cases (a) and (b): do not comply. 
Cases (c), (d); (e) and (I) comply (compliance shall however be cheked also with the requirements of 20.8 using the gauge 
shown in Fig. 23). 

FIG. 22 EXAMPLES OF APPLICATIONS OF THE GAUGE OF FIG. 20 IN ACCORDANCE WITH THE 

REQUIREMENTS OF 20.7 
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TEST ROD ( METAL) 

... 2•5 + 0•05 
0 

- 10 MIN 
-

All dimensions in millimetres. 

FIG. 23 GAUGE FOR VERIFICATION OPGROOVES, HOLES AND REVERSE TAPERS 

SWITCH 

SURFACE 

All <.lin~nsions in millimctr~·s. 

FIG. 24 SKETCH SHOWING THE DIRECTION OF APPLICATION OF THE GAUGE OF FIG. 23 

TEST SAMPLE 

All dimensions in millimetres. 

FIG. 25 BALL-PRESSURE APPARATUS 
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