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This British Standard supersedes BS 3456 : Section A4 : 1971 which was

withdrawn on 31 August 1991 in accorddnce with the CENELEC Internal
Regulations.
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Cross-references. The relationship between other international publications

quoted in this standard and British Standards which are elth identical o
technically equivalent, is given in national appendix NC.

Product approval. Attention is drawn to the fact that products conforming to
this British Standard may be approved by the British Electrotechical Approvals
Board for the purposes of partwlpatlon in the CENELEC Certification
Agreement and in the CB Scheme of the IECEE. (Uetalls of the BEAB Approval
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Mark Scheme are given on the inside back cover )

Compiiance with a B itish Standard does not of ltself confer immunity
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Descriptors: Household electrical appliances, heated bianket, safety requirements, protection against electric shock, fire protection,
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English version
Safety of electrically heated blankets, pads and similar flexible
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heating appliances for household
(IEC 60967 : 1988/A2 : 1995, modified)

Séeurité des couvertures, coussins et appareils Sicherheit elektrischer Wirmezudecken,
chauffants souples analogues pour usage Warmeunterbetten, Heizkissen und dhniicher
domestique, chauffés électriquement schimiegsamer Wirmegerite fiir den

(CEI 60967 : 1988/A2 : 1995, modifiée) Hausgebrauch

: 1G88/A2 : 1995, modifiziert)

This amendment A2 modifies the European Standard EN 60967 : 1990; it was
approved by CENELEC on 1997-1001. CENELEC members are bound to comply

) C Internai Regulations which stipulate the conditions for
giving this Europesn Standard the status of a national standard without any

Up-to-date lists and bibliographi

" .
date USis dnd DIDAoZrapnical references concerming such nation

{

home 4o < s AX

has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria,
Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece, Iceland,
Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fir Elektrotechnische Normung

al Secretariat: rue de Stassart 35, B-

050 Brussels

© 1997 CENELEC — Al rights of exploitation in any form and by any means reserved worldwide for CENELEC
members.

Ref. No. EN 60967 : 1990/A2 : 1997 E



Foreword

The proposal to endorse amendment 2 : 1995 to

IEC 60967 : 1988, document CLC/TC 61 (SEC) 1064, was
cimulatedtmdertheempnryprooeduremMarchl%G
leprwmmmmmms

meeting in November 1996, when it was decided to

submit a draft for an amendment to the formal vote,

approved by CENELEC as amendment A2 to
EN 60967 : 1990 on 1997-10-0L.

This amendment has been prepared by the secretariat
of CENELEC Technical Committee TC 61.
- latest date by which the
manAmant 'qoc fn 'l\a

amenamer

level by pubhmﬁon of an
identical national standard
or by endorsement (dop) 19980701

— latest date by which the

national stanaards conﬂlctmg

with the amendment have to

be withdrawn {(dow) 1998-10-01
For products which have complied with EN 60967 : 1990
including its amendments Al : 1993 and A51 : 1994
before 19981001, as shown by the manufacturer or by a
certification body, this previous standard may continue
to %pln for production until 2003-10-01. "owever,
subclause 193 of this previous standard is not to be

applied for production after 1998-10-01.
Other publications quoted in this amendment:

EN60605-2-2: 1994 Fire hazard testing —
Part Z: Test methods —

Section 2: Needle-flame test

p In this document p is used in the margin to indicate
instructions for preparing the printed version.

COMMON MODIFICATIONS
(] Delete the references to page numbers.
19 Abnommal operation
p 193 Replace the last sentence by

The upper sheet of lagging material, having dimensions of 450 mm x 300 mm x 80 mm, is placed
on the folded blanket at the most unfavourable location. An evenly distributed mass of 5 kg, such
as a sand bag, is placed on the upper sheet of lagging material.
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EUROPEAN STANDARD EN 60967/A51

NORME EUROPEENNE
EU-RA‘AISCIE NORM Februarv 1904

UDC 64.06-83 : 644.194 : 620.1: 614.8

Descriptors: Household electrical apphcances heated blanket, safety requirements, protection against electric shock, fire protection,

P otection agdul.bt mechanical hazard

Amendment A51 to the English version of EN 60967
safety of electrically heated blankets, pads and similar flexible
1
heating appliances for household use
Sécurité des couvertures, coussins et appareiis Sicherheit elecktrischer Wirme-zudecken,
chauffants souples analogues pour usage Warmeunterbetten, Heizkissen und dhnlicher
domestique, chauffés électriquernent schmiegsamer Wirmegeriite fiir den

Hausgebrauch

This amendment A51 modifies the European Standard EN 60967 : 1990. It was
approved by CI%NELEC on 8 December 1993. CENELEC members are bound to

concerning such national standards

€s C
aney OYAITT T
1 application to the Cenfmuul Secretariat or to any CENELEC

This amendment exists in three official versions (English French Germ n).

LLICIAL CI220LS &4, 4Ireney, =eman
SSSTEN »

version in any other language made by translatlon under the responsibility of

CENELEC member into its own language and notified to the Central Secretariat
has the same status as the official versions.

ENELEC members are the national electrotechnical cormmittees of Austria,
elgium, Denmark, Finiand, France, (Jermany, Greece, Iceland, Ireland, Italy,

Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzeriand and

United Kingdom.
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ENELEC

i WA 4A

Eu

i 1 Qiandordicatian
'OI!‘J“.}”‘-‘S for Electrotechnical Standardization

1 C
Comité Européen de Normalisation Electrotechnique

Europalsches “Komitee fiir Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B-1050 Brussels -

© 1994 Copyright reserved to CENELEC members -
Ref. No. EN 60967 : 1990/A51 : 1994 E
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Page 2
EN 60967 : 1990/A51 : 1994

Foreword

A proposal to amend EN 60967 : 1990, docurnent
CLC/TC 61 (GB) 388, was discussed during the

vaiaaares lllCCl,ulg in t\p!l.l 121214 when it was decided

Fe}
to submit a draft for an amendment to the voting

procedure. This draft was circulated as prAD in

July 1992 but the draft did not receive sufficient
support.

The comments were discussed during the Berlin
meeting in February 1993, when it was decided to
submit a second draft to the voting procedure.

This draft was circulated in June 1993 and was ratified

by CENELEC as amendment A51 on 8 December 1993.
mn . e

— latest date of publication of
an identical national standard (dop) 1994-07-01

— date of withdrawal of
conflicting national standards  (dow) 1996-07-01

This docurnent modiﬁes the corresponding clauses of

EN 60967 : 1990 and its amendment.

There are no special national conditions (snc) causing
a deviation from this amendment.

There are no national deviations from this amendment
NOTE. Amendment numbers conmunencing Al refer io the
endorsement of IEC amendments, while those commencing A51
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EUROPEAN STANDARD EN 60967/A1
NORME EUROPEENNE

EUROPAISCHE NORM April 1993

UDC 64.06-83: 644.194 : 620.1 : 614.8

Descriptors: Household electrical appliances, heated blanket, safety requirements, protection against electric
siiock, fire proiection, protection against mechanical hazard

Amendment Al to the English version of EN 60967

Safety of electrically heated blankets, pads and similar
flexible heating app]iances for household use
(Amendment 1 : 1991 to IEC 967 : 1988, modified)
Sécurité des couvertures, coussins et appareils Sicherheit elektrischer Warmezudecken,
chauffants souples analogues pour usage Wiérmeunterbetten, Heizkissen und dhnlicher
domestique, chauffés électriquement schmiegsamer Wannegeré_.e fiir den
(Amendement 1 : 1991 4 1a CEI 967 : 1988, Hausgebrauch
modifié) (Anderung 1 : 1991 zu IEC 967 : 1988,
. modifiziert)

This amendment Al modific

S E
approved by CENELEC on 9 Marr-h 1099, m:‘Nm EC m

comply with the CEN/CENELEC Internal RezulaL s which stipulate the
conditions for giving this amendment the status of a 10nal standard without

any alteration.

Up-to-date lists and bibliographical references concerning such national

standards may be obtained on application to the Central Secretariat or to any
!"L‘\TL‘I' TH™Y v Avalon

\ S v U IHCIHLCL.
This amendment exists in three official versions (Eng 1sh French, Germa.n). A
version in any other language made by transiation un

d r the responsibility o
tn

to the Central Secrebzuu

CENELEC member into its own language and notified
has the same status as the official versmns

CENELEC members are the national electrotechnical committees of Au tna

Belgium, Denmark, Finland, France, G-e;x;tany G;eece vfc‘ela.nd Treland,
Luxembourg, Netherlands Norway, Portugal, Spain, Sweden Sw1tzerland
United Kingdom.

r'

CENELEC
European Committee for Electrotechnical Sta.ndardlzatlon
Comité Européen de T ormausamon l:.lect.rotechnique

Européisches Komitee fiir Elekirotechnische Normung

Central Secretariat: rue de Stassart 35; B-1050 Brussels

© 1993 Copyright reserved to CENELEC members :
Ref. No. EN 60967 : 1990/A1 : 1993 E
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EN 7 : 1990/A1 : 1993
Foreword

The proposal to endorse amendment 1 : 1991 to
IEC 967 : 1988, document CLC/TC 61 (SEC) 799, was
circulated under the enquiry procedure in August
1991. This proposai was discussed during the
YValadawnag manating fr Avwt] 1 emeliinan 24 evemo Ann

¥ ABGAICS MECUNE N AP 1994, WIETL It WaS U
to submit a draft for an amendment to EN 60967 to

MO SRAOIIALS & R ALY 200 &l QLA Al

the voting procedure.
This draft was circulated as prAC in July 1992 and
was ratified by CENELEC as amendment Al on
9 March 1993.
This amendment has been prepared by the secretariat
of CENELEC technical committee TC 61.
The following dates are applicable:
— latest date of publication of
an identical national
standard {dop) 1993-12-01
- date of withdrawal of

nonflinting nmatinnanl

ViUV ULLS HidlULLAL

£ P |
S1A€a

w

e

standards (dow) 1995-12-01
For products which have complied with EN 80987

1990 before 1995-12-01, as shown by the
manufacturer or by a cemﬁcatlon body, this previous
standard may continue to apply for production until
2000-12-01.

Asa consequence of endorsing amendment 1 to

TYRY A

IEC 967, the common modification in EN 60967

Y'Y RS P SN 2.
eoncerning subelause 22.17 is withdrawn since it is

amendment.
Other publications quoted in this amendment:
EN 60601-1 : 1990 Medical electrical equipment —

Part 1 : General reqmrements
for safety

Automatic electrical controls
for household and similar use -
Part 1 : General requirements
Part 2 : Particular

requ.lremem.b for electrical

controls for electrical

household apnliances

Methods of test for the

S e Al UL WS AL vad

determination of the
flammability of solid electrical
insu]atu_\g materials when -

EN 60730-1 : 1991

IEC 685-2-1 : 1980

ISO 2439 : 1980

Connecting devices (junction
and/or tapping) for household
and similar fixed electrical
instailations - Part 2 :

. . .
Particular requirements —

Screwless terminals for

connecting copper conductors
without special preparation

Polymeric materials, cellular

flexible — Determinations of

hardness (indentation
nnnnnnnnn

bC\.-l. uuquc;

Common modifications

1. Scope

1.1 Replace ‘IEC 601’ by ‘EN 60601’.

24 Components

24.1 Replace ‘IEC 730’ by ‘EN 60730' (in five

places)

Appendices
APPENDIX B
B19.101 Delete.
R19.104 Delete

raT.aWe AP0

g &
il

IEC 707" by ‘HD 441"
‘[EC 695-2-1' by ‘HD 444.2.1"
[EC 695-2-3" by ‘HD 444.2.3"
IEC 695-2-2" by ‘HD 444.2.2°
IEC 112’ by ‘HD 214’



FTYA ATYY A4 TrTy TANT 1N\
EUROPEAN STANDARD LIN OUY0(
NORME EUROPEENNE
EUROPAISCHE N ORM September 1990
UDC64.06-83 : 644.194 : 620.1 : 614.8

Descriptors: Household electrical appliances, heated blanket, safet;

Sécurité des couvertures, coussins et appareils

domestique, chauffés électriquement
(CEI 967 : 1988, modifée)

protection against mechanical hazard

Safety of electrically heated blankets, pads
and similar flexible heating appliances for

Sicherheit elektrischer Warm ede-ken,
chauffants souples analogues pour usage Heizkissen und dhnlicher schmiegsamer

Heizgerite fiir den Hausge h uch
(IEC 967 : 1988, mOdllelel't,

'..d to comp!y wit

are h SN
Regulatlons Wthh stmulate the conditions for giving this Euro
the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any

CENELEC member.

This Eu ropean Standard exists in three official versions (English, French,

German). A version in any other language made by translation under the
responsibility of a CENELEC member into its own 1 language and notified to
the Central Secretariat has the same status as the official versions
CENELEC members are the national electrotechnical committees of Austria,
Belgium, Denmark F‘mland France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden
Switzerland and United Kingdom.

Fah b e ok 2 Vel

CENLELECU

European Committee for Electrotechnical Standardization
bomlte buropeen de Normalisation Electrotechmque

............ | 7 S,

uu1UpdlbLll€b Komitee fir Elektrotechnische N ormung

Central Secretariat: rue d

n

50 Copyright reserved to CENELEC members
Ref.

No. EN 60967 : 1990 E



Page 2
EN 60967 : 1990

e o
Brief history
The proposal to enderse the first edition of IEC

This proposal was discussed during the Brussels
meeting in December 1987 when it was decided to
circulate a draft for EN 60967 to the voting
procedure. This procedure started in September

AV o ‘A A i b cdman A oo
A proposal for a nenaing the standard was
discussed during the Neusied] meeting in May 1088

when it was decided to circulate a draft for
amendment to EN 60967 under the enquiry
procedure, document CLC/TC 61 (SEC) 664 of

October 1988, and to submit it also to the voting

procedure. The latter procedure started in January
1989.

The texts of both drafts were ratified by the
CENELEC Technical Bn,r on the 11th of
September 1989 and are combined in EN 60967.

Foreword
This European Standard has been prepared by the

Secretariat of CENELEC Technical Committee 61.
The following dates are applicable:

- date of announcement (doa) 1990-03-01
- date of latest publication (dop) 1990-09-01

- date of withdrawal of
conflicting national

standards (dow) 1991-09-01

ontmue to apply
for productlon until 1996-09- 01.

This document supplements or modifies the
corresponding clauses of IEC 967 :1988, so as to

convert that standard into me n.uropean Standard
EN 60967.

:..
:._?.
9
3

Snecial na inpa condi

annex ZX, Whlch forms part of this standard

National deviations from this European Standard
are listed in annex ZY, which does not form part of
this standard.

The followmg pubhcatlons are quoted in this
standard:

co a
m this Euronean Standard are listed in

Edison screw lamphoiders.
EN 60320-1 Appliance couplers for household and
similar generai purposes.

Particular requirements for massage
appliances.

60742  Isolating transformers and safety
isolating transformers - Requirements.
Polyvinyl chloride insulated cables of
ated voitages up to and inciuding

gauges for the co

interchangeability
Cartridge f

fuses.

ol
[
o)
©

use-links

Safety requirements for mains
operated electronic and related
apparatus for household and similar

general use.

Method for determining the
comparative and the proof tracking
indices of solid insuiating materials

Vet T PPt R
under moist conditions.

w)
—
o
o

HD 214

Spring-operated irnpact-test apparatus

Bhratin-
and its calibration.

-
-

)
Hoa
el
Jj]

a3
o)
ol
[=2)
N
=
m

;i;;;é.ratus in relatlon to the1r thermal
stability in service (first edition).

Plugs and socket-outlets for domestic
and similar general use - Standards.

IEC 328 Switches for appliances.

IEC 384-14 Fixed capacitors for use in electronic
- equipment. Part 14: Sectional
specification: Fixed capacitors for
radio interference suppressmn

IEC 83

PN PP R ey e ) MRS, P ——d
Selection of methods of test and
general requirements

NOTE 1. Where reference is made to other harmonized
standards, the latest edition of that standard is applicable.
NOTE 2. Compulsory approval of appliances with regard to
safety is legally required in Sweden and with regard to safety
and to radio and television interference suppression is legally

A Ty 3

required in riuanda, Norway and Switzeriand.

- requirements: in roman type
1.

- test specifications: 1in italic type
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- Electrical insulation and leakage current at operating temperature
. Radio and television interference suppression
. Moisture TeSiStance. .. ... ... ...
. Insulation resistance and electric strength

. Overload protection
. Endurance

Internal wiring
. Components

. Provision for earthing ...... ... ... .. ... .
. Screws and connections ..................... .
. Creepage distances, clearances and distances through insulation
. Resistance to heat, fire and tracking

. Resistance to rusting .................. P
. Radiation, toxicity and similar hazards

istances and clearances ............... e

X — (Normative) Special national conditions
Y nfi ive) National deviations
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SAFETY OF ELECTRICALLY HEATED BLANKETS,
PADS AND SIMILAR FLEXIBLE HEATING
APPLIANCES FOR HOUSEHOQLD USE

Scope

This standard applies to electrically heated flexible appliances designed for the application
of heat to a bed, or to the human body, such as blankets, pads and mattresses for
household purposes, and to control units delivered with them.

This standard does not apply to
— rigid bed warmers, such as those of metal or ceramic material;
— appiiances specificaily intended for use by persons under medical supervision; (IEC 601) A

— appliances for pets and other household animals.

- heaters for water-beds

For appliances incorporating a massage function EN 60335-2-32 is also applicable.

Additional requirements are under consideration for:

— appliances incorporating conductive sheet type heating elements; A

2. Definitions

2.1 Where the terms voltage and current are used they imply the r.m.s. values, unless

otherwise specified.

2.2 The following definitions apply for the purposes of this standard.

1. Flexible part denotes all layers of material forming the permanent enclosure of the
appliance together with the heating element, thermostats and all other current-carrying

2. Blanket denotes an appliance comprising a substantially flai, flexibie part which is
intended to form part of the bedding and so provide a general application 01 heat to

3. Under-blanket denotes a blanket designed to be used under the occupant of the bed.

'
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13.

14,

. Ruck-resistant blanket denotes an under-blan

S 2 ull i

that rucking of the flexible part is unlikel

Pad-denotes an appliance comprising a flexible part having a heated area, measured
on one face only, not exceeding 0.2 m’ and which is designed for the local
application of heat to the human body.

Mattress denotes an appliance comprising an upholstered flexible part which i
intended to support the bedding and which is not designed to be folded.

Inherently conirolied appiiance denotes an appliance the input of which will
navk A ews
aul

omatically decrease significantly due to an increase in temperature of the flexible
1 3. - M

Control unit denotes a device, external to the flexible part of the appliance but
inserted into its circuit, by means of which the average input of the appliance can be

varied or regulated.

Cord switches are not considered as control units unless they incorporate components controlling other
functions.

Cord control unit denotes a control unit intended to be held in the hand when
operated.

Cord control units may be incorporated either in the power suppiy cord or at the end of an interconnection
cord.

Heating element denotes the heating conductor, together with any core on which the
conductor is wound, any other integral conductor and insulation.

Heated area denotes that

1at area of the flexible part enclosed within the outer perimeter
of the heating element. It includes a margin outside the perimeter having a width
equal to 0.5 times the average distance between adjacent parallel runs of the heating

element.

The heated area includes the return length of the heating clement if the average distance between this part

and the adiacant hanting

n¢ the adjacent heating clement does not exceed the average distance between adjacent parallel runs of the
heating element.

If a blanket or mattress has two separate heated areas, ihe surface between the two areas is considered to be
part of the heated area, if at any place the distance between the two heating elements does not exceed 1.5
times the average distance between adjacent parallel runs of the heating element.

Rated voltage denotes the voltage assigned to the appliance by the maker.

Rated voltage range denotes the voltage - range assigned to the appliance by the
maker, expressed by its lower and upper limits.

Working voltage denctes the maximum voltage to which the part under consideration
can be subjected when the appliance is -operating at its rated voltage and under

When deducing the working voltage, the effect of possible transient voltages on the supply mains is ignored.
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EN 60967 : 1990

16. Rated input denotes the input under conditions of adequate heat discharge, assigned

Bt e

to the appliance by the maker.

NOTE - If no current is assigned to the appliance, the rated curront for the purpose of this standard {s the
current determined from tne rated input and the rated voltage.

18. Rated frequency denotes the frequency assigned to the appliance by the maker.

19. Detachable part denotes a part which can be removed without the aid of a tool.

20. Non-deiachable pari denotes a part which can be removed only with the aid of a
tool.

21. Power supply cord denotes a flexible cord for supply purposes, fixed to the appliance
or assembled with the appliance according to one of the following methods:
Type X attachment which denotes a method of attachment such that the flexible cord
can casily be replaced, without the aid of special purpose tools, by a flexible cord
ot requiring anv cnecial nrenaration:
not requiring any special preparation;

Type M attachment which denotes a method of attachment such that the flexible cord
can easily be replaced, without the aid of special purpose tools, by a special cord
with, for example, . a moulded-on cord guard or crimped terminations; of by replacing a

part of the appiiance incorporating the cord;

NOTE - Type Y attachment may be used either with a common flexible cord or with a special cord.

Type Z attachment which denotes a method of attachment such that the flexible cord
cannot be replaced without breaking or destroying the appliance.

22. inierconneciion cord denoies a fiexibie cord which connects the fiexibie pari of the
appliance to a control unit. or cord switch, or is an external interconnection between
two flexible parts or iwo contirol units.

23. Detachable flexible cord denotes a power supply cord or an interconnection cord
intended to be connected by means of a suitable appliance coupler.

24. Basic insulation denotes the insulation applied to live parts to provide basic
nratectinn aoainct alactric chnaonl
protection against electric shock
Basic insulation does not necessarily include insulation used exclusively for functional purposes.

25. Supplementary insulation denotes an independent insulation applied in addition to

basic insulation in order to provide protection against electric shock in the event of a
failure of basic insulation.

an insulation comnp o
an nsulation comprsing

. Reinforced insulation denotes a single insulation system applied to live parts which

provides a degree of protection against electric shock equivalent to double insulation
under the conditions specified in this standard.

The term “insulation system™ does not imply that the insulation must be one homogeneous piece. It may
comprise several layers which cannot be tested singly as supplementary insulation or basic insulation.

—
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29. Class Il appliance denotes an appliance in which protection against electric shock

o
S

3

3

(%)

1.

2.

(V%)

does mnot rely on basic insulation only, but in which additional safety precautions,
such as double insulation or reinforced insulation, are provided, there being no
provision for protective earthing or reliance upon installation conditions.

‘.ﬂ

uch an

ay incorporate one ¢

a) a durable and substantially continuous enclosure of insulating material which
envelopes all metal parts, with the exception of small parts, such as name plates,
screws and rivets, which are isolated from live parts by insulation at least
equivalent to reinforced insulation: an appliance of this construction is called an
insuiation-encased Ciass II appliance;

b) a substantially continuous metal enclosure, in which double insulation is used
throughout, except for those parts where reinforced insulation is used, because the

application of double insulation is manifestly impracticable; an appliance
construction is called a metal-encased Class II appliance;

[=]
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the constructions a) and b)
the comnstructions a) ana 0/
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o
)
=
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g
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The enclosure of an insulation-encased Class II appliance may form a part or the whole of the
suppiementary insulation or of the reinforced insulation.

Constructions of types b) and ¢) are not applicable to the flexible part.

Class 1l appliances may have parts operating at safety extra-low voltage.

Class Il appliance denotes an appliance in which protection against electric shock
relies on supply at safety extra-low voltage and in which -voitages higher than those
of safety extra-low voltage are not generated

Appliances intended to be operated at safety extra-low voltage and having internal circuits which operate at

voltages other than safety extra-low voltage, are not included in the classification and are subject to
additional regunirements.

Extra-low voltage denotes a voltage supplied from a source within the appliance. and,
when the appliance is operated at its rated voltage, does not exceed 42 V between
conductors and between conductors and earth, the extra-low voltage circuit being
separated from other circuits by basic insulation only.

Safety extra-low voltage denotes a nominal voltage no
conductors and between conductors and earth, the no-load volta
50 V.

whnn cafpty avie lc-"u unltnoa hemimad foma L

hen safety extra- voliage is obtained from ihe supply mains, it must be through a safety isolating
transformer or a convertor with separate winding :

IS o

the assumption that the safety isolating transformer is operated at

The voltage limits specified a

its rated supply voltage.

electrically separated from the output wmcmgs by an insulation at least equivalent to
double insulation or reinforced insulation, and which is designed to supply an
appliance at safety extra-low voliage.



34. Conditions of adequate heat discharge denote that the flexible part is operated as
follows:

The flexible part is supported b
than 300 mm above the floor.

e

Mattresses are placed on the plywood and covered by a sheet of lagging material.

Other appliances, e.x__.ept duvets, are placed between sheets of lagging material on a ply-
wood base.
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NOTE - The specification for the lagging material is given in appendix C.

35. Thermostat denotes a temperature sensing device, the operating temperature of which
may be either fixed or adjustable and which, during normal operat eps
temperature of an appliance, or of parts of it, between certain limits by a tomatlcally
opening and closing a circuit. '

e
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36. Temperature limiter denotes a temperature sensing device, the operating temperature of
which may be either fixed or adjustable and which, during normal operation,
operates by opening or closing a circuit when the temperature of an appliance, or
parts of it, reaches a predetermined value.

o one:
It does not make the reverse ope

require manual resctting.

37. Thermal cut-out denotes a device which, during abnormal operation, limits the
temperature of an appliance, or of parts of it, by automatically opening the circuit or
by reducing the current, and which is so constructed that its setting cannot be altered
by the user.

38. All-pole disconnection denotes disconnectfon of both supply conductors by a single
initiating action.

- 39. Accessible part or accessible surface denotes a part or surface which can be touched
by means of the standard test finger shown in Figure 1.

The bounding surface of the appliance is the outer surface of the enclosure, considered as though metal foil
were pressed into contact with accessible surfaces of insulating material.

Clearance deno
conductive- paf

F N
p—

42. Tool denotes a screwdriver, a coin or any other object which ‘may be used to operate
a screw or similar fixing means.

~ >

>
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The term body includes all accessible metal parts, shafts of handles, knobs,

the like, and metal foil in contact with all accessible surfaces of insulati
it does not include inaccessible metal parts.

s, grins and

a
ng material;

44. Unsupported flexible plastic sheeting denotes sheet material, the characteristic
constitnant of whial ~
WALASvILUNVLIL U ivi1 3

is polyvinyl chioride resin or polyvinyl acetate co-polymer resin.

The word “flexible” implies that the ‘material is fully plasticized and the word “unsupported” indicates a
complete absence of reinforcing fibres, threads and fabric,

45.
Bonded enciosure denotes an enciosure of the flexibie part where the opposite faces are A
joined together by means of an adh sive or welding. [i !

plemen ry

22 A7 DT, ) i : A
<.2.47 PTC heating element denotes a heating element consisting of two conductors sep- AR
arated by a conductive material which has a ra apid non-iinear increase in resistance when

the temperature is raised through a particular range

3. General requirement

()
—

ied and constructed that in normal use they function safely
4ause 1o aanger {0 persons o urrounumgs, even in the event of SUCD careless

In general, compliance is checked by carrying out all the relevant tests.

4. General notes on tests

Al

4.1 Tests according io this standard are type tests.
4.2 he tests are ma

witnstand all ihe relevant iests.

The order in which the tests are carried out is as follows:

Sample A .is subjected to the tests of Clauses and Sub-clauses 5, 7, 8 22.28 10, 11.7, 21.2,
21.3, 214, 21.5, 216, 21.7, 22.17, 13, 15. 16, 17, 20,25:10,25.14, 25.12, 19,'22.10 21.8, 21.9, 22.23,
and 31. \

Sample B is subjected to ihe tesis of Clauses and Sub-ciauses 0, I I(remainder), 21.17,

21.18, 21.23 22 (remainder), 23, 24, 25 (remainder), 26, 27, 28 and 29.

An additional sample may be required for the test of Sub-clause 19.9. —

For appliances of having a bonded enclosure an additional sample is required for the tests of Sub-clauses 219 and
21 19 to 21.22. ’

For appliances other than those having a bonded enclosure a length of I5.m of heating clement is required for the
tests of Sub-clauses 21.19 to 21.22.

For moisture-proof pads subjected to the tests of Sub-clauses 21.10 to 21.16 five additional samples and 1 m? of
enclosure material are required.

If it is evident from the dcsign of the appliancc that a particular test is not applicable, that test is not made.

If lad duv re testad as overblankets.

N
W

For washable -appliances the flexible part is laundered twice in accordance with the
manufacturer’s instructions.
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4.4 Unless otherwise specified the tests are carried out with the appliance or any moveable part
of it placed in the most unfavourable position which may occur in normal use.

45 If tho floxihlso nort of the o ro y o~ ahls rnua £ 1p0te nes s
- 5J IV JELAUSL iy Uy L2 "R © 2 ELEIFLT D (AT d e =24 FYREIs W UCIHWULIILUVIC LUYLT, T 00D WIC THHUUC
with or without thic cover whirhover ic the maore unfavourable
...... withoul this cover, wuichever 1s tne more unjavouraole.
Flaceonda mon dandrd colbdvmecd o Adobmnbabla nnsins
LUYUIo QIT 10O10U IHHUUL & UL IS 4 T,

4.6  Unless otherwise specified, the tests are made at an ambient temperature of (20 £ 5) °C.

Inlass otherwise spacified for floxible parts incorporatl g PTC haating elamants, fhn toasis
Unless otherwise spacified for flexible parts incorporating PTC heating elements, the tests
are made at the most unfavourable temperature within th e range of 0 °C to 25 °C.
[ =Py WP S WPy Y IRy SNy 7 I LY Ny P S PR EPrY SN 4Ly onihhinaes  Soiesmperrteisz o
' " For ous mneryy, ly HITOHEQ DIdING anau mmaiireddeEY Ine admoient oinperaiiug [A)
i maintained at the most unfavourable temperature within the range 0°C to 15°C when
rawrvang nit tho tocte of lnsecse 10 11 ~aad 10
Lesr I.‘Yl” Ui 4iIC ICOtD VJ AEHMOLY IV, 14 QKilk 7.
Refer snc.

4.7 Appliances for a.c. only are tested with a.c., at rated frequency if marked; those for d.c. only
are tested with d.c. and those for both a.c. and d.c. are tested with the more unfavourable

supply.

Appliances designed for more than one rated voltage are tested with the most

unfavourable voltage.

nnnnnnn 2d vnltnop marmoose aeo

When it is specified, for inherently controlled appliances marked with a rated voltage
range, that the supply voltage is equal to the rated voltage multiplied by a factor, the
supply voltage is equal to:

— the upper limit of the rated voltae range multip ied

e e OF 741

3 this factor !f oreater than 1

is factor, if greater !
— the lower limit of the rated voltage range multiplied by this factor, if smaller than 1.

When testing appliances for d.c. only, the possible mﬂuence of polarity on the operation
of the apphance is taken into constderatwn.

Where reference is made to maximum or minimum rated input the rated input related to the upper limit or
lower li

it respectively of the rated voltage range is meant.

If an appliance is designed for a rated voliage range, the upper limit of the voliage range will usuaily be the
most unfavourable voltage within the range.

4.8 When it is specified that the appliance has to be supplied at a voltage such that the input is
greater than rated input, this voltage applies only to heating elements without appreciable
positive temperature coeffi cient of . resrstance. For other heating elements, this voltage is
determined as follows:

First, the rated voltage is supplied until the heating element reaches its operating
temperdture. The supply voltage 'is” then rapidly increased to the value necessafy to give the
input required for the relevant test and the test is made as specified, the value of the supply
voltage being maintained throughout the test.

in generai, ihe temperature coefficient is considered to be appreciabie if, at rated voitage, the input of the
appliance in cold condition differs by more than 15% from the input at operating temperature.

EREESEE. 2520 S R - . s P A



4.9 Unless otherwise specified, appliances provided with a thermosiai, a regulating device or a
similar control are tested with these controls adjusted to their mosi unfavourable seiting, if
the setting can be altered by the user.

If the adjusting means of the control is accessible without the aid of a tool, this sub-clause applies whether
the setting can be aitered by hand or with the aid of a tool. " the .qum moans is not accessible without the | -
of a tool and if the sstting Is act Intendad to b5 atigred by the user, this subciause does not appiy.

Adequate sealing is regarded as preventing alteration of the seiting by the user.

4.10 Class III appliances are tested together with their supply transformers if the transformer is
supplied with the appliance.

Control units supplied with the appliance are tested together with the appliance

4.11  If Class IT appliances have parts operaring at safety extra-iow voltage, such parts are checked for

compliance with the appropriate requirements specified for Class III appliances.

4.12  For appliances incorporating electronic circuits Appendix B applies.

5. Rating
The maximum rated voltage is:

— 250V for Class appliances;

— 24 V for Class III appliances.

Compliance is checked by inspection of the marking

5.501 Sinele-nha. e appliances intended to be connected directly to the supply mains, shall have

a rated voltage covering their use at 220 V or 230 V and a rated frequency covering their

use at 50 Hz.

Compliance is checked by inspection.

Refer snc.

6. Classification

t
1

p\

Appiiances are ciassified:

Q
[¢]
i~

I. According to the protection against electric

w

The classification of an appliance is determined by the classification of its flexible part.

The class numbers are, not intended to reflect .the safety level of the appliance or control unit, but only the

means by which the safety is obtained.
Control units and Class 11l appliances are not c'lass_ified according to degree of protection against moisture.

In Sub-clauses 22.1 and 22.2, requirements with regard to the classification of the appliance are given.

[
€
s



Page 12
EN 60967 : 1990
7. Marking

7.1 a) The flexible part and detachable control units shall be marked with:

A\ aont
" aneli
AR appuand
[ 2 V- -
- WU 17}
A aatina alamantel-
1 heating elements);
L_X - NAa Nnat Jinlr in IRlambadoa ambise mameld fn ~ = PR SRS N SIS SRS S IR fat.
fmem—2 LU IO WLR i (DialbiReis Ofuy, fnarking not requirea 1or guvels and appiiances wun
PTC heating elements). Howsaver if the outline of tha wired araa can he secen the
a ) ever if the outline of the wired area can be soen, the
/1\ marking may state "Do not use with the wired area tucked in";
JARN — maker’s model or type reference.
- Detachable covers must have dimensions exceeding (duvets only).
A NOTE - The length and width of the cover is to be stated.
/1\ } The avihle nart Astachaohla ~rnwvar and Antanbhalela o aoeeso- 1 . TR M . ..
L2\ U7 RHC LVALVEL pdaly, UtaliiaorC COVETD and Giadnadoi€ conitroi umiis snail be marked with
the maker’c or recnancihle vendnr’e name teada smoel ~e 1A 800 0a 1
vV RRARLE S VL asplasione VONGOr 5 fiame, waad marK or igentification mark
c) Detachable covers shall be marked with the model or type reference of the annliance
/ (v e Rz i aaaUuls H JPY IvIviviive ul il appiliaiive
with which they are intended to be used.
d)The flexible part of appliances to be used with a detachable control unit shall be

marked with the reference of the control

e) The flexible part of appliances to be used with a detachable transformer shall be
marked with the reference of the transformer to be used.

L . . I R

necked vy inspection.

o] P | = awvilala —mrcd meed e L LS L 1 _%1

£ @) 11U 1CAIDIC palt 4ang acialnaol€ cover snatt

~
o

¢ marked with the foilowing instructions:

- Re
- Do ).
k4
- Do
- Do (hlankate nnlu).
~ VIGlIAWLY Ullly},
- Do
— Do not u if w [ > i nliances onlv):
phiances only);

- Use only as an under-blanket (under-blankets only);
~ Use only as an over-blanket (over-blankets only);
= Do not use with a helpless person, an infant or a person insensitive to heat,

— Overlong application at high setting can result in skin burns (pads only, except those
fitted with a timer which switches off the supply after a period not exceeding 1 h).



ing to the instruction sheet. Do not dry clean”.
Additional laundering instructions, for instance, in the form of symbols, may be given.

The flexible part of other blankets shall be m

“Do, not launder or dry clean.”

“This cover

¢) Detachable covers shall be marked with:
A

1
e
[~
&
-
2
3
[+%

instructions and must be r

Compliance is checked by inspection.

For appliances marked with a rated voltage range, the upper and lower limits of the
a input shaii be marked on the appliance so that the relation between input and
ge appears distinctly, unless the difference between the limits of a rated voltage

range does not exceed 10% of the mean value of the range, in which case the marking

for 1 ted input may be related to the mean value of the range.

Compliance is checked by inspection.

7.4 When symbols are used, they shall be as follows:

7.5

v volts
A amperes
Hz hertz
w watts
- alternating current
=== direct current
=1 -
(Ld| Class II construction
The symbol for nature of supply shall be placed next to the marking for rated voltage.

»-j
-
=

)

1menswns of the symbol for Class II construction shall be such that. the length
the outer square is about twice the length of the sides of the inmer
the sides of tne outer square shall be not less than 5 mm, unless

(=}
)

.

'] -

¢ ar
[¢]
w
1418
[N
[¢]
@
(=]

w
£
o
-
[
o
—
@
=

b o
e=>
=
(=)
=

.
.
} o
-; o
..E‘
1]
[«
7]
-
i
=
g
[y
=
17
-
o]
=
(=]
-y

5
2
(4]
3
17}
L4
]
=
»
4]

wn
.-
I B
(4]
w
=
[

The symbol for Class II construction shall be so placed that it will be obvious that it
is part of the technical information and is unlikely to be confused by any other marking.

NOTE - Additional symbols are allowed provided they do not give rise to mlsundonundlna
Compliance is checked by inspection.

Unless it is obviously unnecessary, switches, the operation of which might cause a hazard

shall be marked or placed so as to indicate clearly which part of the appliancc they
control. :

-

Indications used for this purpose sha H,
a knowledge of languages, national standards

Compliance is checked by inspection.

- 1
e 13
1950
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7.6 The different positions of switches and regulating devices shall be indicated by figures,

1.7

letters or other visual means.

An indication for the direction of adjustment to increase or decrease the value of the
characteristic being adjusted shall be provided.

e o aea . Y -y Y e Lo Aiffawcnins smnmnlélaina ~ mEEP cemnibiaen ol ~

If figures are used for indicating the aitierent positions, the “off” position shall be
St a 3 L abio £iociio ) gmd tha wmnililan fan o asantan hant Antend oha a M x
indicaied by the figure 0 and the position for a greater heat output shall be indicated by

The figure 0 shall not be used for any other indication, unless it is so positioned and
associated with other numbers that it does not give rise to confusion with the indication

of the “off” position.

The figure 0 may, for example, also be used on a digital programming keyboard.
£
1

A fodiastlan of o=
AN iNGiCalion o1 r an

Compliance is checked by inspection.

An instruction sheet shall be provided with the appliance. If it is necessary to take
special precautions when using the appliance, details of these shall be given.

Refer snc:

a) The instruction sheet shall contain the words:
Important instructions — Retain for future use.

These words shall be written in lettering having a height of at least 6 mm.

LI TL o et adlai. chan claall i Lo oiihctnman o a2 manubias -, n

b} The instruction sheet shall contain the substance of the luauuus requirements of
Qesle Aloanoa s |
DUU-C1duse /.2

¢) The instruction sheet supplied with under-blankets, other than
_eav. 8 w__ - n IL_.

blankets having a factor g greater than 1,2 measured as specified in 22.16, s

cmmcirmd S B e aBSean

how ihe biankei is to be secured o ihe matiress.

d) The instruction
structior

&L/ iid

egarding laundering for washabl

e) The instruction sheet for pads shall contain a warning that the user should not fall
asleep when the appliance is energized.

This requirement does not apply to pads fitted with a timer which switches off the supply after a period not
exceeding 1 h.

pliances to be used with detachable control units or

’rr 11411

the appliance is only to be used with those marked on

h
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_g) The instruction sheet shaii contain the substance of the foliowing:

— When not in use, store as follows (quote necessary instructions);

Avoid pressing creases into the appliance (for blankets and pads only);

Examine the appliance frequently, -« for signs of wear or
damage. If there are such signs, or if the appliance has- been misused, return it to
the supplier prior to any further use;

This appliance is not intended for use in hOSDltalS.

- For appllanoes wuh Type M attachmen

PO Y U Py A ke b

damaged, it must be replaced by ths

reference);

N S RPN e



- For appliances with Type Y attachment: If the supply cord of this appliance Is

cause special purpose tools are required;

For appliances with Type Z attachment: The supply cord of this appliance cannot be
replaced; If the cord is damaged, the appliance must be discarded.

Compliance is checked by inspection and measurement.

7.8 Markings, other than symbols, shall be in the official language(s) of the country in which
the appliance is to be sold.

Marking required by this standard shall be durable and asily legibie. For the flexible
part the lettering shall have a height of not less than 2.5 mm

Markings on, and indications for, switches, thermostats, thermal cut-outs and other
control devices shall be placed in the vicinity of these components; they shall not be

placed on removable parts if these parts can be replaced in such a way that the marking
is misleading.

rking by

v
cloth soaked with:

~ detergent, for markings on the flexible part and detachable covers:

— petroleum spirit for other markings.

ine tesis of this standard, the marking shail be easily legible; it shall not be
1

i

It compliance with this standard depends upon the operation of a replaceable thermal link
or fuse-iink, ihe reference numoer or other means for Idenmylng the link shall be marked
a -

le when the appliance has been dis-

the test is aiiphatic soivent hexane having a maximum
aromatics content of 0,1% by volume, a kauri-butano! value of 29, an initial bailing-point of approximately

£33, 1tal batl approeximassy

65 °C, a dry-point of approximately 69 *C and a specific mass of approximately 0,68 kg/I.

NOIE ¢ potroleum spiit

Page
damaged, it must only be replaced in a repair shop appointed by the manufacturer, be-EN 60967 : 19¢
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8. Protection against electric shock
Appiiances shalil be constructed and enclosed so that there is adequate protection against /:\
8.1 accidental contact with live paris and, ior Ciass ii appiianoes with basic Insulation or with —2
metal parts separated from live parts by basic insulation only. This requirement appiies for aii
positions of the appliance when it is operated as in normal use, even after removal of
detachable pars, except for lamps iocated behind a detachabie cover, provided the appliance
can be isolated from the supply by means of a plug or an aii-poie switch, the “off” position of
which is clearly indicated.’ During the insertion or removal of iamps, protection against
accidental CGﬂE%&i&{ﬁve parts of the lamp cap shall also be ensured.

The insulating properties of lacquer, enamel, ordinary paper, cotton, oxide film on
metal parts, beads and sealing compound shall not be relied upon to give the requxred
protecnon agamst accxdenta] contact with live parts.

The enc

losure
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lation only.

Parts operating at safety extra-| low vollane not exceeding 24 V are not considered to be lis

If -a manufacturer instructs the uses 10 remove a part during normal operation or user maintenar
is regarded as a detachablc part even if a tool has to be used for its removal.

This rcqunremcm excludes the use of screw-type fuses, and screw-lype miniature circuit-breakers if they are
accessible without ln: aid of a 1o0i.

Self-hardening resins are not regarded as sealing compound.
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Compliance is checked by inspection and by a test with the standard test finger shown ir
ioure 1

Figure 1

In addition, apertures in Class Il appliances other than those giving access to lamp caps
or live parts in socket-outlets are tested with the test pin shown in Figure 2. The test finger
and the test pin are applied without appreciable force, in every possible position.

Ape}tures preventing the entry of the finger are further tested by means of a straight
unjointed test finger of the same dimensions, which is applied with a force of 20 N; if this
finger enters, the test with the finger shown in Figure 1 is repeated, the finger being
introduced through the aperture. If the unjointed test finger does not enter, the Jforce applied
is increased to 30 N. If then the guard is so displaced or the aperture so distorted that the
test finger shown in Figure | can be inserted without force, the test with the latter finger is
repeated. An electrical contact indicator is used to show contact.

it shall not be possible to touch bare live parts or live parts protecied by lacquer, enamel,
ordinary paper, cotton, oxide film. beads or sealing compound only, with the test finger. In
addition, it shall not be possible to touch bare live parts with the test pin when testing
apertures as indicated above
For Class !l appliances it shall not be possible to touch basic insulation or metal parts

The standard test finger must be so designed that each of the jointed sections can be turned through an angle

ano H

of $0° wiih respeci io the axis of ihe finger in the same direction oniy.

It is recommended that a lamp be used for the indication of contact and that the voltage be not less than 40 V.

Shafts of operating knobs, handles, ievers and the like shall not be live.

Compliance is checked by inspection.

For appliances other than those of Class III, handles, levers and knobs which are held or
actuated in normal use shall not become live in the event of an insulation fault. If these
handles, levers or knobs are of metal and if their shafts or fixings are likely to become
live in the event of an insulation fault, they shall either be adequately covered by
insulating material or their accessible parts shall be separated from their shafts or fixings
by supplementary insulation.

supplementary insulation.

For the purpose of this sub-clause, parts separated from live parts by double insulation or reinforced insulation

S el oo

s smmb mamamdad aa 1iEoFe. s Lol 1. RPN S S SR A
4ar€ noL Iegaraca as 1ik€ly 10 o€Come 1ive In € €vent O1 an insuiation iaulii.

For Class II control units, capacitors shall not be connected to accessible metal parts,
and their casings, if of metal, shall be separated from accessible metal parts by

Compliance is checked by inspectioh and by the tests specified for supplementary
insulation. S

Appliances intended to be connected to the supply by means of a flexible cord and a
piug shaii be so designed that in normai use there is no risk of electric shock from
charged capacitors when touching the pins of the piug.

N
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Compliance is checked by the following test, which is made ien times. ge -1’

TART NN s &
—— e . LN ouy H
The appliance is operated at rated voltage. 67 : 19

The switch, if any, is then moved to the “off” position and the appliance is disconnected
from the supply by means of the plug.

One second after disconnection, the voltage between the pins of the plug is measured with
trument which does not appreciably affect the value to be measured.

This voltage shall not exceed 34 V.

Capacitors having a rated capacitance not exceeding 0.1 pF are not considered to entail a risk of clectric
shock
9. Void
10. Input
10.1 The input of the appliance at rated voltage and at normal operating temperature shaii
not deviate from the rated input by more than +10% and —20%.
Howsver, for appliances incorporating PTC heating elements the negative deviation is

A How
nlimited.
L\ u
Compliance is checked by measuring the input of the appliance, operated at rated voltage
and in accordance with conditions of adequate heat discharge, when the input has stabilized.

If the input varies continuously, as in the case of a high temperalure coefficient heating element under
thermostatic control, the input measured is the maximum input when the appliance is operating under steady
cyclic conditions.

The input is the input of the flexible part and does not inciude transformer losses and power consumed by
the control unit.

For appliances marked with a rated voltage range having limits differing by more than 10% of the mean
vaiue of the range, the permxsslble deviation applies for both limits of the range.

10.2 The input of appliances Incorporating PTC heating elements shall signiﬂcantly
decrease with an increase in temperature.
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The appliance Is supplied at rated voltage and operat
discharge. The input shall have decreased by at le & ! 8
steady conditions are established, any control which may operate during this period made
Inoperative.

11.  Heating

I1.l  Appliances and their surroundings shall not attain excessive {emiperatures in normal use.
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The appliance is operaied in accordance with conditions of adequate heat dlscharge

Cord control units and cord switches are allowed to hang in siill air, away from the tess

N |

bed.
Other control units are placed on a supporting surface of duil black painted plywood
having a thickness of 20 mm. ] )
JA\ In addition duvets, other than thos e with PTC heating elsments ars tssted folded. A singls
& ) fold across the complete width of the duvet is made a quarter of the langth from one end.

Controls are set to the maximum position intended for ali-night use.
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11.3 _Temperature rises of windings are determined by the resistance method unless the windings
are non-uniform or it involves severe complications to make the necessary connections, in

which case the temperature rise is determined by means of thermocouples.

Temperature rises other than those of windings are determined by means of fine-wire
thermocouples so chosen and positioned that they have the minimum effect on the
temperature of the pari under test.

Thermocouples having wires with a diameter not exceeding 0.3 mm are considered to be fine-wire

- thermocouples.
i sreneed mmn dind s sl
Thermocouples used for determining the temperature of a heating element are tied to the
heating element by textile thread, over a length of at least 10 mm adjacent to the Jjunction.

The temperature rise of electrical insulation, other than that of windings, is determined on
the surface of the insulation, at places where failure could cause a short-circuit, contact
between live parts and accessible metal parts, bridging of insulation or reduction of creepage
distances or ciearances beiow the values specified in Sub-clause 29.1.

Thermocouples used for determining the temperature of the surface of heating pads are
soldered to plates ‘of copper or brass 65 mm x 65 mm and 0.5 mm thick. The plates are
positioned to cover the maximum number of heating element runs possible with one side
parallel to the direction of the run. The temperatures are determined at a minimum of six
places, three on each outer surface of the flexible part.

laces where the highesi temperaiures are expected.

-~

‘When determining the temperature rises of handles, knobs, grips and the like, consideration is given to all
parts which are gripped in normal use and, if of insulating material, to parts in contact with hot metal.

For the flexible part, the positions where thermocouples are placed may be determined by a test, with, for
example, heat sensitive paper.

The poini of separation of the cores of a muiticore cabie or cord is an example of a place where a
thermocouple is positioned.

11.4  For inherently controlled appliances the test is made at the most unfavourable voltage
between 0.94 and 1.06 times the rated voltage.

For other appliances the test is made at a supply voltage such that the input is 1.15
$ioma e memfod Seema.s
. ruicu mn [
115 Temperatures are monitored continuously until steady conditions are esiablished, and the
temperatures or temperature rises shall not exceed the values specified in Sub-clause 11.6.

Except for electronic controls without moving parts, thermal cut-outs shall not operate
during the test. Sealing compound, if any, shall not flow out.
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a) For inherently controlled appliances h having a temperature sensor within the flexible
part which functions during the test, the temperatures of the parts specified shall not
exceed the values shown in the following table.

Temperatur.
Part 1: Aat e
C
Blankets and mattresses
Heaiing eiement
« Before second operation of the thermal contro! 115
« Under steady conditions 95
Pads
Heating element
» Before second operation of the thermal control 1209
+ Under steady conditions 100
Surface 602

Y A maximum temperature of 140 °C is allowed for a period of 10 min.

2 A maximum temperature of 85 °C is permitted if the surface temperature
does not exceed 60 °C at a lower setting of the control.

b) For other appliances the temperature rises of the parts specified shall not exceed t
values shown in the following table.

Tommaratiien =iaa

iviiiperaiuic 1ise
Part Ko
Heating element 80
Surface of pads 45

These values are based on the normal ambient temperature of the
appliance and take into consideration the maximum permitted test
ambient temperatu

1

¢) The temperature rises of other materials shall not exceed the values shown in the
following table.

. Temperature rise
a K
Windings?
if the winding insulation is:
—of Class A material®......... ... ... .. . 15 (65)
-of Class E material? . ... .. 90 (80)
-of Class B material® ................ ... ... .. ... . . ... 95 (85)
—of Class Fmaterial? ........................... .. ... . ... .. ...~ 115
material D 140
appliance iniets..... ... ... o .. 40

Ambient of switches and thermostats within control units:»

- without T-marking ................... 30
—with T-marking ... T-25 .
Rubber or polyvinyl chloride insulation of internal and external wiring, including power

supply cords: -
= without Temarking .................. 509
= with Tomarking ... T-25%

................................... 350
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Part Temperature rise
K
Material used as electrical insulation other than that specified for wires and win-
dings:
- impregnated or varnished icxiile, paper or press board ............. e 70
— laminates bonded with:
- melamine-formaldehyde, phenol-formaldehyde or phenol-furfural resins .......... 8s
« urea-formaldehyde resins ...................... e e et 65
— mouldings of:
» phenol-formaldehyde with cellulose fillers ........................... Creeaaas 85
« phenol-formaldehyde with mmeral fillers.. ... ... ... . ... 100
mmalnminae fAarmaldahoda ac
s lRCIGliivtivi aigsi yus i2
o ureaformaldehyde ... ... . .. ...l 65
— polyester with glass fibre 110
—silicone rubber. .. .. 145
— polytetrafiuoroethylene ... ... ... . i e 265
~ pure mica and tightly sintered ceramic material, when such materials are used as
cinnlamantary incnilatinm Ar as mainfarcnd fmarilosinee Ann
SuppiCinCiidary inSuaudn OF a5 ICinoIced nsStuatidn . . ... v v i i n i iii i iani e “uv
- thermopiasiic materiai®™ . ................... ... .. ..., e e -
WO0AY Lttt e e e e e e 65
Quter surface of capacitors:
— with marking of maximum operating temperature (T) ........ .. ... ... ........... T35
— without marking of maximum operating temperature
cmall Aravamin mnmonitace Fae sndia amd sala en
® Sl VvidAlliiv vayc\-lu.ua IV 1auiv auul Wil JU
e Other CaPACIIONS . .. ittt e 20
External enclosure of control units and transformers, except handles, knobs, grips and
the like.... ... ... . i P 60
— Cord control umits, cord switches, handles, knobs, grips and the like:
—of metal .. .. L 35
— of porcelain or vitreous material ........................... 45
- of moulded material, rubber or wood 60
.

-

To allow for the fact that the temperature of windings of relays, solenoids, etc., is usually above the average at
the points where thermocouples are placed, the figures without parentheses apply when the resistance method is

used and those within parentheses apply when thermocouples are used.

The classification is in accordance with HD S56

Boa b e e A g

LCXAImpics 01 Llass A maieral arc:

— impregnated cotton, silk, artificial silk and paper;
- enamels based on oleo- or polyamide resins.

Examples of Class B material are:

Exampies of Ciass E materiai are:

- mouldings with celullose fillers, cotton fabric laminates and paper laminates, bonded with

I

melamine-formaldehyde, phenoi-formaldehyde or phenoi-furfurai resins;

~ cross-linked polyester resins, cellulose triacetate films, polyethylene terephthalate films;
— varnished polyethylene terephthalate textiles bonded with oil-modified alkyd resin varnish:

~ enameis based on polyvinyi-formaidehyde, polyurethane or epoxy resin.
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The ambient of switches and thermostats is the temperature of the air at the hottest point at a distance of
5 mm from the surface of the switch or thermostat concerned

T the purpose of this test, switches and thermostats marked with individual ratings may be considered as
)

2 marking for thc maximum operating temperature, if requested by the appliance manu

Y SN,
faciurcr.

4 This limit applies to cables, cords and wires complying with the relevant
be dlfferent

) This limit will become applicable as soon as there are IEC standards
wires.

9 This value is not applicable where heating elements are taken out of the blanket within a flexible slee

‘In such cases the temperamure rise of the accessible surface of the sleeve shall not exceed 70 K.

" For parts of thermoplastic material, other than heating elements, no specific limit is specified since it must
withstand the tests of Sub-clauses 30.3 for which purpose the temperature rises are determined.
® The limit specified concerns the deterioration of wood and it does not take into account deterioration of
surface finishes.
If these or other materials are used, they shall not be subjected to temperatures in excess of the thermal
capabilities as determined by ageing tests made on the materials themselves.
{4 Y ag B
The vaiues in the table are based on an ambient temperature not normally exceedmg 25 °C but occasionally
reaching 35 °C. However, the temperature rise values specified are bascd on an ambient temperature of 25 °C.
The value of the temperature rise of a copper winding is caloulated from the formula
R
At = 2271 (23454 4) = (1)
Where
At is the temperature rise
R, is the resistance at the beginning of the iest
R, is the resistance at the end of the test

i is the room temperature at the beginning of the test
I,° is the room temperature at the end of the test.

At the beginning of the test, the windings must be at room temperature.

It is recommended that the resistance of windings at the end of the test be determined by taking resistance
measurements as soon as possxble after switching off, and then at short intervals so that a curve of resistance

2 'y
against time can be

piotied for ascertaining the, resistance ‘at the instant of sw1tchmg off.

The classification of handles, knobs, grips and the like, and of parts referred to in Sub-clause 11.6 which are
accessible in normal use, according to their materials is derived from the constant:

Where:

is the thermal conductivity of the material in W/mK
¢ is the specific heat of the material in J/kg.K
¥ s the specific mass of the material in kg/m?

The materials are classified as follows:
— value of b greater than 3500 ... metal;

- value of b between 1000 and 3500 ... porcelain

An aiternative method of determining the constant b is as follows:
- samples of materials with known values of the constant b and a sample of the material .to be classified, all
sampics having the same dimensions, are fixed to a heated metal plate;

— the temperatures ol the upper surfaces of the various samples are measured and the temperatures of the

eaf,
<

erence samples are ploited as a function of the constant b;

e aeat. PO

he temperature attained by ihe sam le under invesiigation.
P y

[~

g
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11.7 It shall be possible to operate blankets and mattresses without the risk of heatstroke to
tha ncar
Wi WUowil.
Compliance is checked by the following test
The appliance is gperated under the conditions specified in Sub-clause 11.2 and supplied
as specified in Sub-clause 11.4. The ambient temperature is maintained at the most

n avourgble temperature in the range fmm 0° to 15 °C Anv control unit or

When steady conditions are, established, but at least 1 h after switching on the appliance,
the temperature of the surface of the heated area is measured. The measurements are made
using the resistance method by means of a grid as shown in Figure 3. The grid is 300 mm
wide and of sufficient lengih to cover four runs of the heating element, but not less than

300 mm. The grid is placed againsi ihe enclosure of the appliance so that the wires of the
grid are perpendicular to ihe runs of ithe heating elemeni. For over-blankets, the grid is
placed under the appliance. For under-blankets and maitresses the grid is placed over the
appliance.

For appliances provided with a means for automatically switching to a low heat output
after a given time, the control unit is set at maximum throughout the test.

12. Operation under overload conditions

12.1

Y
Sa)

13.1

Appliances shall be so designed and constructed that they withstand overloads liable to
occur in normal use.

The electrical insulation of appliances at operating temperature shall be adequate and
the leakage current in normal use shall not be excessive.

of the jfollowing sub-clauses:

Com,
— for the flexible part . ...... ........ . ... . ... ... .. ....... Sub-clauses 13.2 and 13.4
—foercontrol wnmits ... .. .. . Sub-clauses 13.3 and 13.4

The appliance is operated in accordance with condiﬁons of adequate heat discharge until
steady conditions are established and with a supply voltage:

— equ aI to 1.06 times rated volta ge fnr lnharpntly controlled a

£.00 12 EY Faled YOIIgge Jor mnneren ..

— such that the input is 1.15 times rated input for other appliances.

The tests are-made with a.c., unless the appliance is for d.c. only, in which case:the test
is made with d.c.

~

For mattresses a sheet of metal foil, approximately 0.1 mm thick and of a size sufficient
ea of ihe maitress incorporating the current-carrying paris, is

£ s 2L

oy Py A Uy
o cover ine ar nai par
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inserted between the mattress and the sheet of lagging material. For other appliances, two
such sheets of metal foil are inserted, one above a,vd one below the flexible part, these

sheets being electrically connected together.

pplied io the heated area with an evenly distributed pressure

part ine leaxage current is measured between any pole of the supply and
! foi ircuit arrangement is shown in Figure 4. The measuring circuit
- L Ve

* 250)32 and is shunted by a capacitor such that the time
15}us.

~
2
4 o
l‘h

s}

v
pu
P

The leakage current is measured with the selector switch in each of the positions 1 and 2.
If the control unit switches in one pole only, these measurements are also made after the
control unit has opened the circuit.

The leakage current shall not exceed:

—forpads ........ ... ... .. ........... 0.5 mA,
- for blankets and mattresses ... . ... I mA per square metre of the heated area with
a maximum of 2.5 mA.

Details of a suitable circuit for measuring leakage currents are given in Appendix G.
For control units a measurement is made of the leakage current passing between either pole
of the supply, and

— accessible metal parts and metal foil with an area not exceeding 200 mm x 100 mm in
contact with accessible surfac

— metal parts of Class II control units separated from live parts by basic insulation only.

The circuit arrangement is shown in Figure 5. The measurin

g circuit has a total resistance
of (1750 + 250)S2 and is shunted by a capacitor such that the time constant of the circuit is

(225 + 15)us.

The leakage current is measured with the selector switches in each of the positions Al,
A2, Bl and B2, for Class II control units and shall not exceed the Sfollowing values:

~ to accessible metal parts and metal foil: 0.25 mA

~

0 metal p barts separate from i rto

If the control unit incorporates one or more capacitors and is provided with a single-pole
switch, the measurements are repeated with the switch in the “off”" position.

The metal foil has the largest area possible on the surface under test, without exceeding the dimensions

P b

Uil
specified. If jts area is smaller than that under test, it is moved so as to test all parts of the surface: the heat
dissipation of the control unit must, however, not be affected by the metal foil.

Te :
it is

re mended that the controi unit be supplied through an isolating transformer: otherwise it must be
insulated from arth

p G2
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The test with the switch in the “off” position is made to verify that capacitors connected behind a single-pole
- switch do not cause an excessive leakage current.

Details of a suitable circuit for measuring leakage currents are given in Appendix G.

13.4 The insulation is subjected for 1 min to a voltage of substantially sine-wave form, having a
frequency of 50 Hz or 60 Hz, the test circuit being as shown in Figure 6.

The insulation to be tested and the value of the test voltage are as follows:

x.
KN

— for Class II flexible parts, between live parts and the metal foil .............. 3750 v
Ln e TV mmeadond aoolac .
— JOor uviay 11 COnror unit

tion only .. .. 1000 vV
a hotwuson motnl narte conrrats. wam livs noaste by hoacin facerdating nulss e d
¥ OUTEIVELIE il Plrio otpuruite JiUInE BT paris U UL o uIuLEU 8y unu
tho hndy 278N I/
BIBU DUWY o 0 s 0 000 0 6 a5 0 00200001 00e0aaa000a0cnacscssssvcensoccenseaansesasnse o 7 IV
e between live parts and the body........ ... .. . . . .. ... i 3750 V
Initially, not more than half the prescribed voltaee is applied then it is raised ranidly to
) 2 ge 1S appiied, Inen it Is raised rapldiy to

No flashover or breakdown shall occur during the test.
Glow discharges without drop in voltage are neglected.

nrrn o matimoe ~f ae lancs NN LT
AVC & Taiing O1 av ieasi 560 VA,
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If the secondary winding of the isolating transformer is not provided with a.tap at the midpoint, the output

winding of the hich-voltace transformer can be connected to the midpoint of a potentiometer having a total
wincing o n¢ higa-voilage transiormer ¢an o onneCied 1o g midpsinl O a potentiomeler naving a tola:

resistance not exceeding 20009, and connected across the output winding of the isolating transformer.

14. Radio and television interference suppression

NOTE - Attention is drawn to the fact that compliance with the requirements concerning the limits for
interference efiects generated by the appllance, as specified in the CISPR recommendations and when
measured in accordance with the relevant CISPR specifications. will in most cases ensure that the

appliance has the required degree of radio and television interference suppression.

Under particularly untavourable conditions, national authorities may require a greater degree of sup-
pression than that recommended by the CISPR which may necsssitate the fitting of additional suppressors;

an___» 2 at . oap > o

it is therefore recommended that this be taken into a when designing the appiiance.

Compliance is checked as follows:

- the flexible part of blankets and moistyre-resistant pads by the test of Sub-clause 135.2;
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15.3

15.4
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................ e-proof pads by the test of Sub-clause 15.2 and, in addition by
the test of Sub—rlt_u.tse 15.3, unless the pads are subjected to the tests of Sub-clauses 21.10

to 21.16;

— the flexible part of mattresses by the tests of Sub-clause 15.4;

— control units and cord switches by the test of Sub-clause 15.5;

€52 A1 »

After the treatment specified the appliance shall withstand the appropriate tests of Clause
16 and inspection shali show that:

d
result in a reduction of creepage distances and clearances' belnw the limits specified in
Sub-clause 29.1;

ds, after the tesis of Sub-clause i5.3, water has not entered the
L 24 oy

teni tnat it comes into contact wiih the heating eiements and other

F's insiruciions.

The flexible part of blankets and pads is immersed for 1 h in saline solution at a
temperature of (20 * 5)°C. All the flexible part is immersed except appliance inlets. For
moisture-resistant pads the point of entry of the flexible cord is not immersed.

With the flexible part still immersed in the saline solution the appliance is subjected to
the appropnate tests of Clause 16. For this test appliance connectors are engaged and the

of the pad.

L

After a pe he

¢
ey - 7 i PO 11

ried of 1 ¢ of Sub-clause 16.3 is repeated, the test voitage being 1 250 V.

Mattresses are supported on a piece of plywood. A gu
1 litre/m’ of the upper surface area is poured uniformly over the mattress ar the rate of one
litre per minute.

Fya el s aa -~ - ¥ r

ne matiress for a period of 30 min.

Control units and cord switches are placed in a humidity cabinet containing air with a
relative humidity of (93 * 2)%. The temperature of the air at all Pplaces wnere samples can
be located is maintained within 1 K of any convenient value t between 20 °C and 30 °C.

Before being placed in the humidity cabinet, parts which can be removed without the aid
of a tool are removed. The sample is then brought to a temperature between t and (t+ 4) °C

If necessary, the parts which have been removed are subjected to the humidity treatment
with the main part.



16.

16.1

16.2

—

w

A relative hum + 2)% can be obtained b}' placing in the humidity cabinet a saturated solution of
sodlum sulphate (Na,80,) or potassium nitrate (KNO,) in water, having a sufficiently large contact surface with
the air.

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

Insulation resistance and electric strength

The insulation resistance and electric strength of appliances shall be adequate.

Lompuance is checked:

— for the flexible parts, other than those of Class III, by the tests of Sub-clauses 16.2 and

sts the flexible part is subjected 1o the ireaimeni specified in Sub-clause 16.4;
— Jfor control units and cord switches, by the tests of Sub-clauses 16.5 and 16.6,

i ; ” AnRRE PPRPY -
The tests of this clause are made on the cold appliance, not connected to the supply.

The tests are carried out immediately after the treatments of Clause 15, while the
appliance is still immersed, in contact with the saline solution or in the humidity cabinet, as
appropriate.

For control units and cord switches the tests are carried out after reassem

parts which may have been removed.

Metai foil is applied as specified in Clause I3.

A test voltage equal to 1.06 times rated voltage is applied between live parts and metal foil
or between live parts and an electrode immersed in the saline solution, as applicable.

The leakage current is measured within 5 s after the application of the test voliage and
shall not exceed:

~ I mA for pads;

~ 5 mA for blankets and mattresses.

The insulation between live parts and meial foil or between live parts and an electrode
immersed in the saline solution, as applicable, is subjected for 1 min io. a voltage of
substantially sine-wave form having. a frequency of 50 Hz or 60 Hz
The value of the test voltage is:
~ 3750 V for Class II appliances. . T~
Initially. not more than half the prescribed voltage is applied, then it is raised rapidly to

the full value.

AT

No flashover or breakdown shall occur during the test.
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16.6

EN 60967
After the tests of Sub-clauses 16.2 and 16.3 the flexibie part is thoroughly rinsed in fresh
water and then allowed to dry for at least 24 h at a temperature between 20 °C and 40 °C.

During the drying period, the appliance is stretched as nearly as possxble back to the
original dimensions.

For mattresses, the rinsing is carried out as follows:

A quantity of fresh water, equivalent to 0
is poured evenly over the upper surface and
water as possible. This treatment is
with a dry cloth.

by
o
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A test voItage, dc. for control uruts and cord cwurhpc for dc only and ac.

.............. of Sub-cla
16.6, the metal foil having a size not exceedmz 200 mm x 100 mm and hﬂmg moved, if
necessary 50 as to test all parts of the surface. In addition, for Class Il control units and

— between the parts specified in Item | of the table for Class Il controls .. .... 0.25 mA
— between live parts and metal parts of Class II controls separated from live
parts by basic insulation only .. ... ... .. ... ... .. e e 5.0 mA4

Immediately after the test of Sub-clause 16.5 the insulation is subjected for 1 min to a
voltage of substantially sine-wave form, having a freguency of 50 Hz or 60 Hz The value
of the test voltage and the points of application are shown in the following table:

Test voltage
14
Point of application of test voltage Class 11
controls
1. Between live parts and parts of the body that are separated from live parts by rein-

Jorced insulation .. ... . .. .. .. B 3750
2. Between live parts of different polarity. ... ... . ... . ... ... .. .. ... ... ... ... ... . 1250
3. For paris with double insulation, between metal paris separated from live parts by basic

insulation only, and:

=dive parts 1250

—dhe body. ... 2500
4. Between metal foil in contact with knobs, grips and the like and their shafis, if these

shafts can become live in the event of an insulation fault.. ..... ... ....... .. ... 2500
5. Berween the body and either the power supply cord wrapped with metal foil or a metal

rod of the same diameter as the power supply cord, inserted in its place, fived in inler

bushings of insulating material, cord guards, ‘cord anchorages and ihe fike | ... ... ..., 2500
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The test between live parts of different polarity is only made where the necessary
disconnections can be made without damaging the control unit or cord switch.

ot S0 sent sermds Iosiisss Lo nasesmade Al ovstadeoc A€ oo e

The test is not made between the contacts of swiiches of micro-gap consiruciion, relays,

. Py 2 Ils s s PRSI T SN LU PP |

thermostats, thermal cut-outs and the like, or on the insulation )j capaciiors connecied
between live parts of different polarity.

Initially, not more than half the prescribed voltage is applied, then it is raised rapidly to
the full value. ‘

No flashover or breakdown shall o

23 [CLE €700 TR4LL pe a4

Care is taken that the metal foil is so placed that no flashover occurs at the edges of the insulation.

For Class II controls incorporating both reinforced insulation and double insulation, care is taken that the

ygltasca annl 85 tha ratafascad feoilaslo =

voltage applied to the reinforced insulation does not overstress the basic insulation or the suppiementary
insulation.

When testing insulating coatings, the metal foil m

13y ion Uy means of a sdnuodg
of such a size that the pressure is about 5 kPa. The test may be limited to places where the insulation is likely

to be weak, for example where there are sharp metal edges under the insulation.

If practicable, insulating linings are tested separately.

.
Overload protection

i i i i < (PR |
Appliances incorporating circuits supplied from a transformer shall be so constructed
that, in the event of short-circuits which are likely to occur in normal use, excessive
temperatures do not occur in the transformer or in the associated circuits.

Compliance is checked by applying the most unfavourable short circuit or overload which
is likely to occur in normal use, the appliance being operated at a voltage equal to 0.94 or
.06 times rated voltage, whichever is the more unfavourable.

The temperature rise of the insulation of the conductors of safety extra-low voltage
circuits is determined and shall not exceed the relevant value specified in the table of
Sub-clause 11.6 by more than 15 K. The winding temperature of transformers shall not
exceed the values in the following table:

Limiting temperature
°C
Type of appliance

Class of insulation

A E B F H
~ if impedance-protected 150 165 175 199 { 210
— if proiecied by proieciion devices which operate
« during the first hour, maximum value 200 215 225 240 260
« after the first hour, maximum value 175 190 200 215 235
- after the first hour, arithmetic average 150 165 i75 190 210

Examples of shortcircuits which are likely to occur in normal use are the short-ctrcultmg of bare or

.nndnnunrnlu insulated conductors

atel <o >t of safety extra-low voliage circuits which are accessibie, and the internal
shortcircuiting of lamp filaments.
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The failure of insulation complying with the requirements specified
construction is not, for the purpose of this requirement, considered as li

kely to occur in normal use.

=3

Protection of transformer windings may be obtained by the inherent impedance of the windings, or by means

of fuses, automatic switches, thermal cut-outs or similar devices mcorporated in the transformer or located inside

the appliance, provided these devices are only accessible with the aid of a tool.

18. Endurance

18.1

)

7
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Appliances shall be so constructed that, in norm al nsg
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Compliance is checked by the tesis of ihis siandard.
Abnormal operation

Appliances shall be so designed that the risk of fire or mechanical damagc impairing
safety or the protection against electric shock as a result of abnormal or careless use is
obviated as far as is practicable

Compliance is checked as follows:
— blankets. other than ruck-resistant hlankets, by the tests of Sub-clauses 19.2 1o 19.4, 19.7

and 19.8;

- pads and ruck-resistant blankets by the tests of Sub-clauses 19.5 to 1 9.8;

- mattresses by the tests of Sub-clauses 19.5, 19.7 and 19.8.
ub-clause 19.9 applies for ali appliances.
Blankets and mattresses are additionally checked by the test of Sub-clause 19.10.

orating stranaed conductors are additionally checked by the tests of

Unless otherwise specified the appliance is supplied with a voltage resulting in the most
unfavourable conditions but within the range:

- for inherently controlled appliances 0.9 times rat

- for other appliances, that giving 0.85 times rated input to 1.24 times rated input.

The tests are continued until steady conditions are established.

ihe tests, a non-seif-resetting thermal cut-out operates, the heating element
ruptures, or 'J the urre‘iii is otherwise mterruptea bejore steady condmons are establlshed

a heating element, or ‘f an in enuonauy weak pari, the relevani test is repeated on a
separate sample which shall then also comply with the conditions specified in Sub-ciause
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Rupture of a neaung eiement or of an intentionaily weak part in the second samplie wiil not in itseif entail a
rejection,

Fuses, thermal cui-outs, over-current reieases or the like, incorporaied in the appliance, may be used to
provide the necessary protection.

______ P 1 e e Aiat o R

An Emeut.ornauy v'v'eak part is a pari UCalsuCU to fail under conditions of auuunmx operaiion so as i0 preveni
the occurrence of a condition which is unsafe within the meaning of this standard. Such a part may be a
replaceable component, such as a resistor, a capacitor or a thermal fuse, or a part of a component to be
replaced. '

If more than one of the tests is applicable for the same appliance these tests are made consecutively.

For tests of Sub-clauses 19.2 to 19.4, the folds in the blankets may be secured by stitching.

. 19.2 Blankets, other than ruck-resistant blankets, provided with thermostats or thermal cut-outs
' are operated under conditions of adequate heat discharge except that the blanket is folded
with a three-thickness fold, 40 mm wide and 400 mm long, as shown in Figure 7, at the
most unfavourable place. The fold is perpendicular to the direction of the runs of the
heating element and is fanned out at the ends. The upper sheet of lagging material having
dimensions of 300 mm x 450 mm and a thickness d as specified in Appendix C is placed

on the folded blanket in the most unfavourable position.

For all under-blankets, other than ruck-resistant blankets, the test is also carried out with
the blanket completely covered, as specified for conditions of adequate heat discharge.

Uinderblankets, other than ruck-rasistant blankets, are opsrated under conditions of
adequate heat discharge except that the blanket is folded with a five-thickness fold
100 mm wide at the most unfavourable place. The fold is perpendicular to the direction of
the runs of the heating element and across the full width of the blanket. The lower sheet
of lagging is approximately 72 mm thick. The upper sheet of lagging material, having
dimensions of 300 mm x 800 mm and a thickness of approximately 180 mm in a single

layer, is placed on the folded blanket at the most unfavourable place.

The appliance is supplied with a voltage at the upper limit of the range specified in
Sub-clause 19.1
19.4  Over-blankets are operated under conditions of adequate heat discharge except that the

blanket is folded with a five-thickness fold of any equal width up to 75 mm and a length
of 400 mm. The fold is perpendicular to the direction of the runs of the heating pleme,rg_t
and is fanned out at the ends. The position and width of the folds are chosen so as to
produce the most unfavourable result.

The tiesi is_ made wiih ihe biankei covered or uncovered, whichever is the more
PUPIY SSRGS N PN \/"/
u Jul’ Uriuvie.

The lagging material has a thickness of approximately d as specified in appendix C and
dimensions of 300 mm x 450 mm. 1t is applied to the folded blanket in the most
. unfavourable position.

o

19.5 Ruck-resistant blankets, pads and mattresses incorporating more than one thermostat in
each circuit are operated under conditions of adequate heat discharge, except that the upper
sheet of lagging material covers only one-third of the flexible part. This test is made eight

>
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times, the boundary of the area covered being in turn parallel to each
the diagonals of the flexible part, as shown in Figure 8.

Ruck-res:stant blankets and pads are operated under conditions of adequate hmt discharge,

manner that will produce the most unfavourable double—thtckness fold. The folds are varallel

to one of the edges of the flexible part, the position of the folds and their width being
chosen so as to produce the most unfavourable result.

> upp urjace of the flexidie part is uncovered or partially covered by a sheet of
lagging material, whichever is the more unfavourable. The length of this covering is equal to
the length of that edge which is parallel to the fold and the width is equal to one-third of
the length of the adjacent edge. The lagging material has a thickness of approximately d as

specified in Appendix C.

It is placed in the most unfavourable position that completely covers the flexible part in
the direction paraliel to the folds and partially covers it in the direction across the folds.

Examples of the way in which the flexible part is folded and the covering applied are shown in Figure 9

Appliances with controls incorporating switching contacts which operate during the test of :
Ciause 11 are operated under conditions of adequate heat discharge with these switching
contacts shori-circuited in turn.

If compliance with the tests of Sub-clauses 19.2 and 19.4 to 19.7 depends upon the
operation of a control unii, the tests are repeated with each component in the control unit
being in wn subjected to the iype of fault thai might reasonably be expected to occur in
normal use, excépt that swiiching contacts are not shori-circuited

For circuits incorporating electronic components, the faults which may be expected to occur are stated in

Sub-ciause Bi9.101 of Appendix B.

During the tests specified in Sub-clauses 19.2 to 19.8 the appliance shall not emit flames or
molten metal or poisonous or ignitable gas in hazardous amounts and, unless the appliance
is no longer in an operating condition after the tests, the maximum temperature of heating
elements shall not exceed 160 °C for inherently controlled appliances or, for other appliances,
the maximum temperature rise shail not exceed 145 K.

The temperaiure of PTC heating elements shall not exceed 105 °C.

After the tests, the appliance shall show no deterioration likely to impair its safety an

after it has cooled down 1o approximately room temperature, it shall withstand an

ertrie
strength test as specified in Sub-clause 13.4 under the conditions specified in Sub-clause
13.1, but without being connected to the supply.
If during the tests a fuse in the appliance ruptures due to a short circuit, the appliance is
ﬁlrfl;e,r tested as follows:-

A short circuit which is likely to occur in use is applied to the conductors at the point of

maximum impedance and the appliance is supplied with a voltage at the lower limit as
specified in Sub-clause 19.1.

This test is carried out three times and the fuse s
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NOTE — A short circuit which could oceu

s one w|

19.10 Blankets and mattresses shall be so constructed that failure of a component
does not give rise to a temperature which could be hazardous to the human

ce is checked by repeating the test specified in Sub-clause 11.7 and causing each

n turn to fail in a manner that might reasonably be expected to occur in

Switching contacts are, however, not short-circuited and only one fault condition
duced at a time. The voltage applied is as specified in Sub-clause 11.4.

surface of the heated area shail not exceed 60 °C.

The test is not made if it is obvious from inspection of the circuitry that the requirement will be met.

The temperaturs Iis l not measured during the first hour of operation,

NOTE - Heating slements and internal wiring are not regarded as components.

19.11 Appliances incorporating heating elements or internal wiring consisting of stranded
conductors shall not attain excessive temperatures in normal use if a heating element or
internal conductor has one or more of its strands broken.

Compliance is checked by the tests of Sub-clauses 19.12 to 19.14 as appropriate.

ny ynshas A s
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anchorage is considered to be internal wiring.

f flexible cord within the flexible part extending beyond 100 mm from the cord

19.12  If internal wiring or heating elements do not have integral insulation and have individual
strands which are not electrically insulated from each other, the enclosure of the flexible
part is opened to expose a short length of the internal wiring or heating element at the
most unfavourable place. All but one of the strands are cut and folded back to leave a gap
of approximately 15 mm. The enclosure is then closed and the appliance operated in
accordance with conditions of adequate heat discharge for 4 h.

Y mn mama: Aeameon

If the current passing through the single strand causes it to fuse before ar mage

occurs, the test is repeated with the number of strands left in circuit increased to the
ini t0 nrevent fusino.

minimum necessary to prevent fusing.

- After the test there shall be no scorching of the enclosure or any material in contact with
the uncut strand.

i9.13 If internal wiring or heating elements have._integral insulation and individual strands which
are not electrically insulated from each other, the enclosure of the flexible part is opened to
expose a shori tengm of internal wiring or heating element at the most unfavourable place.
identical strand 106 mm long is wrapped, for one complete turn, around the
p onducior. The ends of the turn are spacea I mm apart

RS
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If the current passing through the single strand causes it to fuse before any damage
occurs, the test is repeated with the number of strands wrapped around the insulation of the
internal wiring or heating element increased to the minimum necessary to prevent fusing.

B>
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After the test, there shall be no damage to the insulation of the internal wiring, heating

element or to other material of the flexible part.

or heating elemenis have individual strands which are electrically

insulated from each other, the wiring or heating element is disconnected from its
terminations and the ends of the conductors separated. A d.c. voitage of approximately 500 vV
is applied for 1 min and the insulation resistance between any iwo sirands is measured.

The insulation resistance shall exceed:

- 0.1 MQ for Class IIT appliances;

- I MS2 for other appliances.

Stability

Control units intended to be placed on a surface such as a table shall have adequate
stability.

Compliance is checked by the Jollowing test.

Controi units provided with an appliance inlet are fitted with an appropriate connector
., )
7

Sfexible cord.
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~ for blankets, by the tests of Sub-clauses 21.2, 2.5 and 21.6 and Jor blankets having a bonded
enclosure  additionally by the test of Sub-clause 21.9;

, 21.7 and if app:’icabie 2i.9.

For control units and cord switches, compliance is checked by the test of Sub-clause 21.]17
and additionally for control units, by the test of Sub-clause 21.18.

Moisture-proof pads not subjected to the test of Sub-clause 15.3 additionally have to comply with Sub-clauses
21.10 to 21.16.

Heating elements and internai wiring in the flexible part have to comply with Sub-clauses 21.19 to 21.22.



BB

21.2

[yS]
2
W

21.5

Blankets are securely attached to the apparatus described in Appendix D.

The blanket is pulled by the driving bar, the driving sprocket operating at a speed of 33
revolutions per min.

The bianket is rotated 1 000 times with an end atiached ifo the driving bar. It is then
turned through 90° and rotated for another | 000 times.

The test is carried out with the same face of the blanket adjacent to the drum.

When it is obvious which end of the blanket is intended to be positioned at the head of the bed. that end is

attached to the driving bar. When this is not obvious, the end opposite the cord entry is attached to the driving bar.

Pads, with any detachable cover removed, are driven backwards and forwards over a
smooth horizontal roller having a diameter of 25 mm. The pad is arranged so that one end
hangs vertically over the roller while the full length of the other end is clamped to the
driving means, which moves in a horizontal plane.

A clamp is aitached fo the end of the veriical pari of ihe pad over iis full lengin. A
force of 0.03 N per millimeire of atiached end or 4.45 N, whichever is the greater, is

appiied by means of a mass suspen
The stroke of the driving means is such that the greatest possible area is subjected to
Sflexing.

2 Auiuine smaorao : ¢ »

The driving means is operated at a rate of approximately 125 mm/s for 2 000 cycles
T A th o

The pad is then turned through 90° and subjected to a further 2 000 cycles.

The test is carried out with the same face of the pad adjacent to the roller.

A cycle is two movements, one in each direction.

Mattresses are laid flar on a horizontal plywood support. A roller of similar construction fo
the drum specified in Appendix D and having a mass of 61.5 kg and a length of 1 m is
rolled slowly forwards and backwards over the upper surface of the flexible part. 1000 cycles
are made in the direction of the major axis over the same path, in the most unfavourable

A cycle is two movements, one in each direction.

Appliances are operated for 500 hours continuously under the conditions specified in Clause
11. The surface temperature of the flexible part of inherently controlled appliances Iis
measured under steady conditions at the beginning and at the end of this period. The
temperature shall not increase by more than 5 K.

For appliances where the operation of the safety control could be adversely affected by
ageing of the temperature sensing system the duration of the test is increased to 1000

hours.
For gpp,l,ignces with PTC heating elements, the test is carrled out for 1 000 h but with the

flexible part fully covered with a sheet of lagging material’ having &8 mlcknass of

approxlmately 180 mm.

After 100 h and at the end of the test, the temperature of the PTC heating element is

measured under the conditions specified in clause 11. It shail not have increased by more
than 5 K.



B>

I\
JAA

21.6

o
B

o
-
[«

219

After the test of Sub-clause 21.5 the flexible part is subjected 1o the following test: 60967 : 19

e

— for blankets the test of Sub-clause 21.2 is repeated but with the other face of the flexible

part adjacent to the drum;

~ for pads the test of Sub-clause 21.3 is repeated but with the other face of the flexible

part adjacent to the roller;

- for mattresses the test of Sub-clause 21.4 is rep ut with the roller moved in the
direction of the minor axis. In this case 2000 cycles are made, 1000 in each of two
non-overlapping paths.

Pads are subjected to a test in a tumbling barrel as shown in Figure 10, their power supply

cords having been cut off at a distance of 100 mm from the flexible pari. The barrel is

turned at a rate of six to seven revolutions per min, so that the sample falls onto a steel

plate twice in each revolution, the number of revolutions being 500

After the tests the samples shall show

- no damage to the enclosure or displacement of heating elements to such an extent that
the safety of the appliance is impaired;

— no failure of constructional stitching or breakage of glued or welded joints to such an
extent that the safety of the appliance is impaired;

ﬂpwh/p part;

— no loosening of a non-detachable flexible cord from the
— no loosening or breakage of electrical connections;
- no open-circuiting in controls incorporated in the flexible part.

An example of damage to the enclosure which would impair the safety of the appliance is cracking or tearing
1 n fa

of the covering, but small holes in textile materia! not forming electrical insulation or providing proieciion
against moisture are ignored.
Safety is also considered to be impaired if, for example, heating elements have moved in their pockets

sufficiently for two parts of the element to come into contact with each other.

For appliances having a bonded enclosure six samples of the bonded material, each having
dimensions of 100 mm x 130 mm, are cut from the flexible part. Three of the samples are

cut in the direction of the runs of the heating element and the other three samples are cut

perpendicular to this direction.

From the sides measuring 100 mm, a strip of the enclosure
mm is removed Jrom one face at one end of each sample. Another ;

‘under ‘the removed strips is also cut away.

oA 7

A clamp is aitached along the full length of each singie iayer.

The sample is then suspended by one of the clamps and subjected to a total load of 1,25 kg by
means of the other clamp, The test is carried out for 1 h at an ambient temperature of 20 °C,

and then for 1 h at an ambient temperature of 80 °C.

The test is repeated on

est is repeated on six

During this test, the layers shall not separate.

21.10 The enclosure of moisture-proof pads consisting of unsupported flexible plastic sheeting

‘shall have adequate flexibility under cold conditions.

Compliance is checked by the fo

N
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The sheeting, at ambient temperature, is cut into ten rectangular samples, each 145 mm
long and 50 mm wide with the longer dimension perpendicular to the striations, if any,
resulting from the original forming process.

Each sample is folded about its minor axis and allowed to form a loop without creases.
1t is stapled to a card twice, with the staples close together, 30 mm from and parallel to
the 50 mm edges, as shown in Figure 11.

The test apparatus, which is also shown in Figure 11, has a rolled-steel rectangular-section
arm, which is freely pivoted at one end so that the other end can fall against a steei anvil
on which the sample is placed. The mass of the arm assembly is (3.1 + 0.03) kg and the
arm and anvil are grooved to clear the staples fixing the samples to the card.

With its arm in. the open position, the test apparatus is placed in a top opening
compartment the temperature of which is maintained at (—20 + [) °C.

When steady conditions are established, all ten samples ar e placed on the floor of the
cold compartment with their loops uppermost. The samples are a..owed to cool for 1 h, after
which, without removal from the cold compartment, one of the samples is placed with the
loop uppermost on the anvil of the test apparatus, with the staples in the slot as shown in
Figure 11. Care is taken to ensure that the plastic material is not handled and does not
touch anything else during this procedure

The arm of the tesi apparatus is then allowed to fall and strike the sample from an
angle of 85° to the horizontal. The sample is then removed and examined

If it breaks into separate pieces it is considered to have failed the test.

The test is carried out on the other samples as quickly as possible

No more than iwo samples shali fail the 1est.

2111 The enclosure of moisture-proof pads shall have. adequate resistance to tearing under
normal conditions of use.

For enclosures

of unsupported flexible plastic sheeting, compliance is checked by the test
of Sub-clause 21.12.

For enclo

the tests

83
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21.13

The shorter edges of each sample are secured over their full length in the clamps of a
the sample and the clamps being in the same plane. The clamps are
separated at a rate of 50 mm per minute until the sample tears. The maximum breaking
load, in newrons, is measured.

iensile macnme

The average of the breaking load of the five samples shall be not less than 12.5 N.

A sample of the treated fabric having a diameter of approximately 76 mm is held betwen
two clamps, each having a diameter of not less than 76 mm and a concentric aperture
having a diameter of approximately (26 + 0.7) mm. The assembly of clamps and sample is
so mounted that water pressure can be applied to the fabric side of the material.



The water pressure applied, measured by means of a Bourdon-tube gauge, is gradualily
increased until leakage sccurs through the treated fabric. '

This test is made on three samples.

The average of the three values found for the pressure at which leakage occurs shall be
at least 490 kPa, and no sample shall show leakage at a pressure less than 410 kPa

21.14  Three sets of three samples, as specified in Sub-clause 21.13, are conditioned as follows

For the first set, the three samples are immersed in boiling water for 1 h and then aged
in a h 'ng cabinet at a temperature of (100 + 1) °C for 1 000 h. After this treatment
the specimens are immersed again for I h in boiling water.

For the second set, the three samples are aged in an oxygen bomb for 168 h,
having a pressure of approximately 2.0 MPa and a temperature of (80 + 1) °C.

After conditioning, the test of Sub-clause 21.13 is carried out on each sample. The
average of the three values for the pressure at which leakage occurs shall, for each set of
three samples, be at least 70% of the value obtained during the test of Sub-clause 21.13.

NOTE - The use of the oxygen bomb presents some danger uniess handled with care. Precautions should /\
be taken to avoid the risk of explosion due to sudden oxidization. &

A set of three samples, as specified in Sub-clause 21.13, is conditioned as specified in

Sub-clause 21.14 for the first set, and each sample is then folded backwards and forwards
10 times.

[ ]
—
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This test is also carried out on three further samples as specified in Sub-clause 21.13.

Afier the tesi, ithe samples shall show no crack, hard spot or other evidence of
deterioration.
21.16 For seamed fabric, iweniy r angwar samples, each having dimensions of 75 mm x 25 mm,
are cut 5o that the seam lies along the minor axis. They are then divided into JSour sets
of five samples and three of the sets are conditionea

conditioned as specified in Sub-clause 21.14.

All four sets of samples are then subjected to a gradually increasing tensile force until the
seam starts to separate.

D emreaan o A IR PR oS BN o ”
The average of the forces necessary to separate the seairis for each of the four seis shal
be not less than 875 N per metre length of the seam.

21.17 Blows are applied to control units and cord switches by means of ihe spring-operated
impact-test apparatus shown in Figure 13

The apparatus consists of three main parts: the body, the striking element and the
spring-loaded release cone.

The body comprises the housing, the striking element guide, the release mechanism and
all parts rigidly fixed thereto. The mass of this assembly is 1 250 g.

e siriking element comprises the hammer head, the hammer shaft and the cocking

11
knob. The mass of this assembiy is 250 g.
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The hammer head has a "cmmlmcuuu Jace aj put’ amide having a Ro c:cweu hardness Oj
R 100, with a radius of 10 mm; it is fixed to the hammer shaft in such a way that the
distance from its tip to ne of the fromt of the cone when the striking element is on

The cone has a mass of 60 g and the cone spring is such that it exerts a force of 20 N
when the release jaws are on the point of releasing the striking element.

The hammer spring is adjusted so that the product of the compression, in millimetres and
the force exerted, in newtons equals 1 000, .t.he ..amp.r_».sign being approximately 20 mm.
With this adjustment, the impact energy is (0.5 + 0.05) Nm.

The release mechanism springs are adjusted so that they exert just sufficient pressure to
keep the release jaws in the engaged position.

The apparatus is cocked by pulling the cocking knob until the release jaws engage with
the groove in the hammer shaft.

The blows are applied by pushing the release cone against the sampie in a direction
perpendicular to the surface at the poini to be iesied.

The pressure is slowly increased so that the cone moves back until it is in contact with
the release bars, which then move to operate the release mechanism and allow the hammer
to strike.

The sample as a whole is rigidly supported against a plane surface and three blows are
applied to every point of the enclosure that is likely to be weak.

If necessary, the blows are also applied to handles, levers. knobs and the like and to
signal lamps and their covers, but only if the lamps or covers protrude from the enclosure
by more than 10 mm or if their surface area exceeds 4 cm’. Lamps within the control unit
or cord switches, and their covers, are only tested if they are likely to be damaged in
normai use.

After the test. the sample shall show no damage within the meaning of this standard. In
particular, live parts shall not have become exposed so as to impair compliance with
Sub-clause 8.1, and there shall not have been such distortion as to impair compliance with
Sub-clause 29.1. ‘
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In case of doubi, supplementary insulation or reinforced insulation is subjected io an
electric strength test as specified in Sub-clause 16.6.

To ensure that the sample is rigidly supported, it may be necessary to place it against a solid wall of brick,
concrete or the like, covered by a sheet of polyamide which is tightly fixed to the wall, care being taken that
there is no appreciable air gap between the sheet and the wall. The sheet must have a Rockwell hardness of
R 100, a thickness of at least 8 mm and a surface area such that no part of the sample is mechanically
overstressed due to insufficient supporting area.

Damage to the finish, small dents which do not reduce creepage distances and clearances below the values
specified in Sub-clause 29.1 and small chips which do not adversely affect the protection against electric shock or

smaloteren nea manleasad

moiSture arc ncgiciica.

Cracks not visible to the naked eye and surfacc cracks in fibre-reinforced mouldings and the like are ignored.

If a decorative cover is backed by an inner cover. fracture of the decorative cover is neglected if the inner

cover withstands the test afier removal of the decorative cover.

If there is a doubt as to whether a defect has been promoted by the application of preceding  blows, this
defect is neglected and the group of three blows which led to the defect i applied to the same place on a new

group

sample, which must then withstand the test.

For the calibration of the spring-operat ecj impact test apparatus see HD 495



21.18  The control unit is dropped on its base 100 times from a height of 40 mm onio a rigidiy
mounted steel plate, ar least 15 mm thick and naving a mass of at least 15 kg.

The control unit is then dropped three times from a height of 500 mm onto a hardwood
Aoor, by pulling it from a horizontai support by means of its connecting cable or cord, so
that the conirol u'm't has a free fall.

After the test, the control unit shall show no damage within the meaning of this standard.
If the control unit still operates, the appliance shall withstand the tests of Clause 11.

This test is not carried out on cord control units.

21.19 If heating elements and internal wiring in the flexible part are insulated with plastic
material, this insulation shall retain adequate flexibility and insulating ch acteristics
throughout the life of the appliance.

exceeds.

emperature of 75 °C for inherently controifed appliances or a temperature rise of 50 K

| A £ 1

during the test of Clause 1I;

= a temperature of 135°C for inherently controlled appliances or a temperature ri
110 K for other appliances during the rest of Clause 19,

PSSR —\' -~

uses 21.21 and 21.22.

The tests are made on new samples of heating element or internal wiring. For appliances
of glued construction the samples are taken Jrom a new appliance.

For the test of Sub-clause 21.20 one sample is required having a length of 3 m. For the
tests of Sub-clause 21.21 at least twelve samples are requlrea each nawng a length oj 30()
mm. For the test of Sub-clause 21.22, twelve samples

Figure 14. ﬂus apparatus hgs a carrier C wi

with a radius of 4 mm, the diameter at the base of
are arranged so that the sample is horizontal wher.

The sample is stretched over the pulleys each end bemg loaded with a mass of 0.25 kg.
if necessary, the mass at each end is increased in steps of 0.1 kg in order to ensure that
the element or wires leaving the pulleys are parallel to each other.

o

mass mn

The restraining clamps D are so positioned that the pull is always applied by th
the opposite direction from which the carrier is moving.

000 cycles over a disiance of i m, with a constant speed of

The sample is supplied with a current not exceeding 50 mA.

During the test, the current shall not

o
©

For PTC heating elements, the input Is measured before and after the test. The measure-

ment Is made with the heating element suspended vertically In free air and supplied at the

rated voitage of the appliance. Both measurements are carried out at the same amblent
‘. temperature and when the input has stabilised. The Input shall not have increased.

88
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After the test the sample is immersed in saline solution, as specified in Sub-clause 15.1,
which is at room temperature. The insulation resistance is measured with a d.c. voltage of
approximately 500 V applied between the conductor and saline solution, the measurement
being made 1 min after immersion.
The insulation resistance shall be not less than I M.
For samples not having a circular crosssection, the form of the groove in the pulley is suitably modified.
A cycle is two movements, one in each direction.
21.21 The conductors’ are withdrawn from twelve samples of heating element or internal wiring

by pulling, or, if this is not possible, by carefully slitting the insulation longitudinally,
removing the conductor and allowing the insulation to close naturally.

The length of each sample of insulation is measured.

Six of the samples are conditioned by suspending them so that they hang freely in a
heating cabinet maintained at a temperature of (125+ 1) °C for 336 h, after which they are
removed from the cabinet and ailowed io cool to approximately room temperature.

Not less than 16 h and not more than 96 h after removal from the cabinet, the length of

the six samples is measured and in no case shall this length be less than 90% of the
original length.

Mrar do 21n w el . [TV N P P S S AEE DI Py A 5 crrvinloc

A length [#1 30 mm is then marked by two line , CEmniraii 1 €acn gj ine iwewve sampies,

1 i) 7 pe mmo mlmnod ce o= doioiTo oo Bl o LM
without damaging the material and the samples are placed in a tensile machine as follows

Each end of the sample is secured to the brass bar of a stirrup as shown in Figure I5.
The samples and -the stirrups are placed in a tensile machine, with the marked part of the
sample located centrally.

The stirrups are separated at a uniform speed of (500 + 50) mm/min. The force exerted
on the sample and the distance between the marked lines are measured at the instant of
rupture.

The elongation and the tensile strength of the twelve samples are determined.

Results obtained from any sample which ruptured at a force differing from the average
value by more than 10% and from samples which rupture within a distance of 15 mm from
the clamp are disregarded.

The elongation of each of the unconditioned samples shall not be less than 100% and the
tensile strength shall not be 1 ess than 8.75 MPa.
The average value of both the elongation and tensile strength of the conditioned samples

shall not be less than 75% of the average value determined Sor the unconditioned samples

.........

The elongation is calculated from the formula:

where:

E is the percentage of clongation at rupture;
s

is the distance between the centres of the marked lines at rupture, in millimetres.

The tensile strength is calculated. from the formula:

_ F
"~ 0.7854(D'—d?)

i§ the iensiie strengih, in MPa;

is the mean force at rupture, in newions;

s the ‘initial external diameter of the insulation, in miillimetres;
is the initial internal diameter of the insulation, in millimetres.
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7' 21.22  The insulation is removed from a 10 mm length at each end of 12 samples of heating

1990 element or internal wiring.

Six of the samples are wound in a close helix of six turns on a metal mandrel having a
diameter approximately equal to the external diameter of the samples.

The samples on the mandrel are then placed in a heating cabinet together with the
remaining six samples, which are suspended so that they hang freely. The heating cabinet is
maintained at a temperature of (125 1) °C for 336 h after which the samples are removed
Jrom the cabinet and allowed to cool to approximately room temperature.

Not less than 16 h and not more than 96 h after removal from the cabinet, the six free
samples are also wound on a mandrel in the same way.

The 12 samples, on the mandrel, are then immersed for 1 h in a saline solution at room
temperature, as specified in Sub-clause 15.1.

After this period, the samples shall withstand an electric strength test, during which a
voltage of 1000 V and a frequency of 50 Hz or 60 Hz is applied for | min between the
conductors and the solution.

The samples are then unwound from ihe mandrei and shali show no cracks visibie to the
naked eye .

/‘\ 21.23 PTC 'neaung elements shail be resistant to crushing. -7
JAA
Compiiance is checked by the foiiowing tesi:

H U, P

spacified in 11.4. When steady conditions are established the temperature of the heating
eloment is measured. A block having dimensions of 100 mm x 3060 mm and a mass of
80 kg is applied for 5 min to the surface in the most unfavourable place. After removing
the mass, the appliance Is again operated until steady conditions are established and the
temperature of the heating element measured. The temperature of the heating element

where the mass is appiied shaii not have increased by more than 10 K.

NOTES
1 The edges of the block in contact with the flexible part are rounded.

2 The most unfavourable place to apply the mass is usually at a loop in the element where the
conductors are tumed through 90°.

22. Construction

(L

The appliances shall be of Class II or Class I1I.

Compliance is checked by inspection and by ihe reievant 1ests.

[
o
jous

— Blankets and mattresses shall be moisture-resistant;

~ Pads shall be maisture-resistant or moisture-nroof.

Compliance is checked by inspection and by the relevant tests.

[ 38
!\)
[U%)

It shail not be possibie for the user to alter the temperature setting of the flexible part

other than by adjusting the control unit or cord switch.

Compliance is checked by inspection.

22.4  Appliances, other than those of Class III, having parts where reliance is placed upon
safety extra-low voltage to provide the necessary degree of protection against electric
shock, shall be so constructed that the insulation between parts operating at safety

extra-low voltage and other live parts complies with the requirements for double
insulation or reinforced insulation.

Compliance is checked by the tests specified for double insulation

hion H H

insulation.
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22.7

Reinforced insulation between live parts and accessible metal parts shall only be used
when it is manifestly impracticable to provide separate basic insulation and
supplementary insulation.

R P = R A .

supplemeniary insulation o
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below the values specified in Sub-clause 29.1 They shall be so consiructed that, shouid
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it cannot, in normal use, become so disposed that creepage distances or clearances over

supplementary insulation or reinforced insulation are reduced to less than 50% of the

value specified in Sub-clause 29.1.

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

or the purpose of this requirement:

- it is noi to be expected that iwo independent fixings will become icose at the same time;

@

- parts fixed by means of screws or nuts provided with Iocking washers are regarded as not liable to become
loose, provided these screws or nuts are not required to be removed during the replacement of the power
supply cord or other routine servicing;

~ wires connected by soldering are not considered to be adequately fixed, umnless they are held in place near to
the termination, independently of the solder;
— wires connected to terminals are not considered to be adequately secured, unless an additional fixing is

squa i
provided near to the terminal. so that, in the case of stranded conductors, this fixing clamps both the
insulation and the conductor;

short rigid wires are not regarded as liable to come away from a terminal, if they remain in position when the
terminal or nut is loosened.

Wood, cotton, silk, ordinary paper and similar fi brous or hygroscopic material shall not
be used as insulation, unless impregnated.

Compliance is checked by inspectio

lnsulaung material is considered to be impregnated if the mlerstlces between the fibres of the material are

filled [P P T,
filled with a suitable insulant.

Ceramic material not tightly sintered and similar materials, and beads alone, shall not be
used as suppiementary insulation or reinforced insuiation.

Natural rubber shall not be used as electrical insulation in the flexible part of the
appliance.

neta o~ P N ) PSS I R [ S, L . TY

Parts of natural. or synthetic rubber used as s ppiementary insulation in Class I

nate  cla A racioba S P T | i S

control units shall be resistant to ageing or be so amranged and dimensioned that

creepage distances are not reduced below the values specified in Sub-clause 29.1, even if
crackes occur
cracks occur.

Compliance is checked by inspection, if necessary- by an identification test such as a
burning test, by measurement and, for rubber used in control units, by the following test.

pressure. The samples are
e

bomb being at least ten

Parts of rubber are aged in an atmosphere -of oxygen under

suspended freely in an oxygen bomb, the effective capacity of th

v
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times the volume of the samples. The bomb is filled with commerciai oxygen not less than
97% pure, to a pressure of (2.1 0.07) MPa

The samples are kept in the bomb at a temperature of (70+1) °C, for 96 h
Immediately afterwards they are taken out of the bomb and left at room temperature,
avoiding direct daylight, for at least 16 h.

After the test, the samples are examined and shall show no crack visible to the

eye.

In case of doubt with regard to materials other than rubber, special tests may be made.

The use of the oxygen bomb presents some danger, unless handled with care. All precautions should be taken
to avoid the risk of explosion due to sudden oxidation.

22.‘10 Currem -carrying parts and other metal parts, the corrosion of which might result in a
azard, shaii be resistant to corrosion under normal conditions of use.

Compliance is checked by verifying that, after the tests of Clause 19, the relevan:
show no sign of corrosion.

Attention must be paid to the compatibility of the materials of terminals and terminations and to the effect of
heating. Stainless steel and similar corrosion-resistant alloys and plated s

osion-resista loys plat
the purpose of this requirement.

e aneoidanad
T

¢ considered io be bdllbldL[Ory for

22.11 Heating elements and internal wiri
shall be provided with an extruded insulation.

lass III,
Compliance is checked by inspection.

22.12 Heating elements in the flexible part shall be continuous, except where they are
connected to thermostats, thermal cut-outs and the like.

Compliance is checked by

me
(100N AU i ~EG 2y INS

This requirement precludes the use of random connections in heating elements.

»
-
o

22,13 The flexible part shall be so constructed that heating elements and mternal wiring
retained in their intended position.

- of material, this materiai shali
e 56 as (0 p internal rucking.

A Crosslnq of internal conductors shall be avoided as far as ngssjt_)!e where such quqlnn
Z'! 5 is unavoidable the conductors shall be secured in order to prevent any movement relatlve
to each other. Precautions shall be taken to ensure that the insulation between the

~ conductors cannot be damaged in normal use.

Compliance is checked by inspection.

This requirement does not apply to signa! conductors dissipating less than 150 mW per metre length.



22.14 The breaking of stitching retaining heating elements in position shall not result in any
significant change in the position of heating elements.

Compliance is checked by inspection after breaking the thread in the most unfavourable

it

place.

22.15 Thermostats and thermal cut-outs incorporated in the flexible part shall be individually
enclosed in insulating material.

ann/rnnnn is checked by inspection.

Q
"~
o

22.16 Ruck-resistant blankets shall be so constructed that rucking
unlikely.

Compliance is checked by the following test:

-~

Any stiffening means, the construction of which is not representative of the rest of the
blanket, is removed.

t is removed from the sheets of lagging material and
aid flat on a horizontal surface. It is positioned so that
part is perpendicular to the edge of the surface.

A wooden board measuring 1 mx 1 m, 20 mm thick, is placed over the blanket and
positioned so that the edge of the board aligns with the edge of the surface.

lhe edge of th surface by 3(

The deflection x, in metres, of the overhanging corner of the flexible part is measured as
shown in Figure I6.

The force F, in newtons, required to lift the overhanging corner to the lower surface of
the board is then measured.

The measurement is repeated on the other corners, with the exception of any corner

containing the appliance inlet or cord entry.

The ruck-resistance g is calculated according to the formula g = F/x and “shall be not
less than 2.5 for each of the corners measured,

ry

22.17 Under biankets, other'than. . blankets having a factor g greater than 1.2 measured =Y\

as specified in 44.1b snaii be provided with means to prevent rucklng lne means used tor this purpose

& | .
in nofma: usc. < CY siidll D€ SO
uch a length that the blanket can be readhy and effectively secured to the maximum
which i . Pins shall not be used :

Compliance is checked by inspection.

£



22.18 Detachable covers shall be of such a size that the flexible part lies flat after the cover
has been fitted.
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to stand on a surface shall be so constructed as to prevent the:
objects from the tablie if this might result in a hazard.

Compliance is checked by inspection.

Control units are considered io comply with this requirement if all live parts are at least 6 mm from the
supporting surface, measured through any opening.

2220 Knobs and the like that are used to indicate the position of switches or similar
components shall be fixed in a reliable manner so that they will not work loose in

normal use. It shall not be possible to remove them without the aid of a tool, if
replacement in a wrong position might result in a hazard.

Compliance is checked by inspection, and by trying io remove the knob and the iike by
applying an axial force for ! min.

If the shape of these parts is such that an axial pull is likely to be applied in normal
use, the force is 30 N; otherwise it is 15 N.

2221 Components of control units which may require replacement, such as switches and
capacitors, shall be suitably fixed.

PO B
'y l_[ fiecessary, Uy manuat iesi.

Fixing by soldering is only allowed for small resistors, capacitors, inductors and the like, if these components
can be suitably fixed by their connecting means. Fixing by means of rivets is allowed.

2222 Control units for blankets and mattresses that automatically switc

Y

low heat-output after a given time shall not automatically reset to give the high
heat-output.
_Compliance is checked during the test of Sub-clause 11.7. .
_ Control units for blankets and mattresses that- automatically sw1tch from a hlgh to a
/3\, low heat-output after a given time shall not automatlcally reset to glve the high
T—— heat-output

33 -

.23 Appiliances s aii be provided with an automatic means for protecting against the cffect

of localized overheating due to arcing of conductors within the flexible part unless the flexible
/‘\ part is resistant to ignition
| kN Compliance is checked by the following test or by the test of 30.1.
A\
A b)
/1\ a suitable length of the ‘conductor is exposed and the
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insulation of the conductoi is removed over a length of 25 mm. This part of the
heating conducior is beni in a radius of 75 mm and immersed in an -electricaily
" §

_ - £2N0 Ty,

mperature of (230t 2) °C. Within 30 s ihe inpur
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The conductor is withdrawn from the liquid immediately the supply is interrupted and if,
during the cooling period, the input of the flexible part automatically increases above

I W the test is repeated 100 times or until the input is permanently reduced below 1 W,

whichever is the earlier.

!
22.24 Inside the control unit, the sheath of a flexible cord shall only be used as supplementary insulation
where it is not subject to undue mechanical or thermal stresses and if its insulating properties are not less
than those specified in HD 21 for sheaths of flexibie cords.

Compliance is checked by inspection.

22.25 Parts of Class II control units which serve as supplementary or reinforced insulation

and which might be omitted during reassembly after routine servicing, shall either:

— be fixed in such a way that they cannot be removed without being sericusly damaged
or
- be so constructed th

unit is rendered inoperable or manifesily incomplete.

Sleeving may, however, be used as supplementary insulation on internal wiring if the sleeve is retained in

pU)lllLlll Uy pUDIlIVC means.
Compliance is checked by inspection and by manual test.
power suppiy cords, swiiches and ithe iike.

H £ 1
th a coating of |

be castly removed by scraping is not considere
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is clamped at both ends.

A sleeve is congsidered to be fixed by positive means if it can only be remove d by breakin

22.26 Any fuse which ruptures when a short circuit is applied shall not be replaceable by the
user. It shall only be replaceable by the use of special purpose tools normally available
only to the manufacturer or his agents.

Compliance is checked

Compliance is checked by the following test:

The duvet is placed on a sheet of lagging material having a thickness 2 d, as specified in
appendix C. A heat source as specified in appendix C, is placed between the lagging
material and the duvet. The heat source is connected to the supply and when steady

cunauions are 95[80"5’790 me temperarur 9 nse shaii exceea 40 K.

Holes in metal through which insulated wires pass shall have smooth well-rounded
surfaces or be provided with bushings.

Compliance is checked by inspecrion.

hat they cannot be replaced in an incorrect position and that, if
1
1
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23.4
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23 6 Stranded conductors shall not be consolidated by lead-tin solderi

Luiciual willng and eleclrcdl Connections between ditterent parts ot the appliance shall
be adequately protected or enclosed.

Compliance is checked by inspection.

Beads and similar ceramic insulators on
they cannot change their position: they shall not rest o

Compliance is checked by inspection and by manual test.

Conductors identified by the colour combination green/yellow shall not be used.

Compliance is checked by inspection.

wha

dat ead ring where they are /\
subject to contact pressure, unless the clamping means is constructed so that there is no V. 1 \
risk of bad contact due to cold flow of the solder.
Compliance Is checked by inspection.
NOTES
1 Consolidation of stranded conductors by lead-tin soldering is allowed if s
securing the clamping screws alone is not considered adequate.
2 Soldering of the tip of a stranded conductor is allowed.
24. Components
24.1 /
L
If components are marked with their operating characteristics, the conditions under
A which they are used in the appliance shall be in accordance with these markings, uniess
/3\ otherwise specified. Switches are tested for 6 000 cycles of operation.
Safety isolating transformers shali comply with EN 60742,
E 10 lampholders shall be so constructed that they will accept a lamp with E 10 cap complying with the

current edition of Standard Shee 004-22 o

Small lampholders similar to E 1 ampnolders shall comply with requirements for E 10 lampholders

cept a lamp with E 10 cap complying with the current edition of

The testing of components which have to comply with other standards is. in general,
carried out separately, according to the relevant standard as follows.

If the component is marked and is used in accordance with its marking, it is tested in
accordance with its marking, the number of samples being thai required by the relevant

standard.

Where no standard exists for the relevant component or where the component is not marked, or is used
not in accordance with its marking, the component is tested under the condmons occurring in the
appliance, the number of samples being, in general, that required by a similar specification.
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The swiich may then be tested separately, according to IEC Publication 328, the

witching-on current and the corresponding power facior as measured above being used for

the breaking capacity test specified in Clause 15 of that publication, and the current and
power factor measired under conditions Oj aaequale heat discharge being used for the
normal operation test specified in Clause 16 of that publicaiion

| Until 'a European standard for thermostats, thermal cut-outs and the like is issued, this standard, as far as is reasonable,
| together with Appendix A, is applicabie to these controis.

Components incorporated in the appliance are subjecied to aii the tests of this standard as part of the
appliance.

i Compiiance with the standard for the relevant component does not necessarily ensure compliance with the
requirements of this standard.
itches and thermostats is made in Note 3

H vty $ e
An exception with regard to the maximum operating temperatur

of the table of Sub-clause 11.6 c).

Automatic controls are tested according to this standard and additionally according to
subclauses 11.3.5 to 11.3.8 and clause 17 of IEC 730, the number of operations being:

- thermostate and energy regulators 100 000 oycles

- temperature fimiters T 000 cycies

- self-resetting cut-outs 10 000 cycles

- non self-resetting cut-outs 30 cycles

- relays operating only once each time

the appliance is used 1 000 cyclss

- relays operating more than once each time

the appliance is used 100 000 cycles
The tests according to IEC 730 are carried out under the conditions occurring in the
appliance.

NOTES

1 Controls may be tested separately from the appliance.

2  Automatic controls which comply with the requirements of IEC 730 and which are used in accordance
with their marking, are considered to meet the requirements of this standard (the term marklng includes
documeniation and deciaration as 3P0¢l‘l'l0¢ in ciause 7 of IiEC 730)

3 The tests of clause 17 of IEC 730 are not carried out on automatic controls which operate during

uss 11, ¥ the apoliance meete the requirements of this standard when they are short-circulted.

cia % the appiiance meets th

4 The numbor of opontions do not apply to olodromc controls.

24.2 Apphances shall not be fitted with:

- thermai cut-outs which can be reset by a soldering operation.

Compltance is checked bv inspection.

24.3 Plugs and socket -outlets for extra-low voltage circuits shall not be mterchangeable with plugs and socket-
outlets complying with IEC Publication 83, or with connectors and appliance inlets complying with the

l standard sheets of EN 60320-1.

Ry
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Compliance is checked by inspection and by manual test.

Lampholders shall be used only for the connection of lamps.

Compliance is checked by inspection.

246 For glow-discharge lamps with E 10 caps used as indicator lamps, the series resistors
shall be incorporated in the appliance.

Compliance is checked by inspection.

This requirement applies only until an 1EC standard for glow-discharge lamps with incorporated series resisiors
is issued.

24.7  Capacitors shall not be connected between the contacts of a thermal cut-out.

(&)
£

B>

)

Compliance is checked by inspection.
Class II apblianc?es shali be provided with an all-pole switch in their supply circuit.

Switches shall be provided with means to prevent continuous rotation in the same
direction.

switches and cord control units shali have an “off” position at both ends of the
f the operating means, uniess a pilot iamp is provided to indicate when the

Compliance is checked by inspection.

25. Supply connection and external flexible cords

25.1 Appliances shall be provided with one of the following means of connection to the
supply:

itied to the flexible part of Class II pads.
Power supply cords shall not be fitted to the flexible part of washable blankets.

Compliance is checked by inspection.

s U Y I il d (N
252 Appliances shall not be provided with more than one means of connection to the
1 e haoving twn completely camarate heated arsac
supply, except for double bed size blankets having two completely separate heated areas

Compliance is checked by inspection.
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253 For control units and  cord switches, power supply cords shall be connected by one of
the following methods:

type
-~ type M attachment;
~ type Z attachment.

For the flexible part, non-detachable flexible cords shall be connected by type Y or

type Z at,t,achm,,,,,
Compliance is checked by inspection and, if necessary, by manual test.

254 Power supply cords shall be provided with a plug.

Piugs shali not be fitted with more than one flexible cord.

Compliance is checked by inspection.

' 25.5 Power supply cords shall be of a construction not lighter than light polyvinyl chioride sheathed flexible
I cord {code designation H03 VV-F or H03 VVH2-F).
Flexible cords having insulation based on natural rubber shall not be used
Power supply cords shall have a cross-sectional arca not less than that shown in the
following table.
Rated currerit Nominal cross-sectionai area
A mm?
up to and including 3 0.5
over 3 up to and including 6 0.75
over 6 up to and including 10 1
over 10 up to and including 16 I.5
Conductors of power supply cords shall not be consolidated by lead-tin soldering
where they are subject to contact pressure, unless.the clamping means is so designed that
there is no risk of a bad contact due to cold flow of the solder.
Compliance is checked by inspection and measurement.
The requirement concermng the consolidation of the conductors of power supply cords may be met by using
spring terminais. Securing the clamping screws aione is not considered adequate.
256 For type Z attachments, moulding together the enclosure of the appliance and the power
supply cord shall not affect the insulation of the cord.

Compliance is checked by inspection.

25.7 Inlet openings of appliances shall be so designed and shaped, or shall be provided with
' an inlet bushing, such that the protective covering of the power supply cord can be
introduced without risk of damage.

The insulation between the conductor and the
consist of the insulation of the conductor a
insulations, unless the enclosure is of insulatin
insulation is sufficient.




25.8
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n¢ requirements for suppiementary

msu]atlon, or

in

hing of insuiating material complying with the requirements for supplementary

suia ifon in the case of metal enclosures.

Compliance is checked by inspection.

Inlet bushings of appliances shall:

ba
(94

be reliabiy

as to prevent damage to the power supply cord;

not be removable without the aid of a tool;

not, for type X attachment, be integral with the power supply cord:

not be of rubber.

Appliances shall be constructed so that the cord is adequately protected against excessive
flexing where it enters the appliance

NOTE 1 - This requirement applies to cord switchas and cord control units.

Compliance is checked b

v
o0 O

osc:llaltnq member as shown in fiqure 17.

is made on an apparaius having an

2-The test is not carried out when the cord entry is flexible.

The part of appliance comprising the cord entry, the cord guard, if any, and cord, is fixed

TIy, €A L is AT

to the oscillating member so that, when the latter is at !he middie of its travel, the axis of
the cord where It enters the cord guard or inlet is vertical and passes through the axis
of osclllation. The major axis of the section of flat cords shall be parallel to the axis of

PR Y 7 S S

OScCinaton.

@ force appiied is:

- 10 N for cords having a nominal cross-sectional area exceading 0,75 mm?;

- 5 N for other cords.
The distance A, as shown in the figure, between the axis of osciilation and the point where
the cord or cord guard enters the appliance is so adjusted that when the oscillating mem-

bor mavan muene e £ 0 PRSI,

ber moves over its full range the cord and load make the minimum lateral movement.

The oscillating member Is moved through an angle of 90° {45° on a.'ihe' side of the
vertical), the number of flexings for Type Z attachment baing 20 000 and for other attach-

..........................

ments 10 000. The rate of flexing is 60/min.

NOTE 2 - A fisxing is ons movement, either backwards or forwards.
After half the number of flexings specified, samples, except those with flat cords, are
turned through an angle of 90°.

@ tast, the rated current of the appliance Is passed through the conductors, the

2

voilage being equal to the rated voltage of the appliance. Current is not passed throug’
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- short-circuit betwsen the conductors;
- a breakage of more than 10 % of the strands of any conductor;

o conductor from Hts terminal or termination;

- loosening of any cord guard;
- damage, within the meaning of this standard, to the cord or any cord guards;

- broken strands of the conductors plercing the insulation so as to become accessible.

NOTE 4 - A short-circuit between conductors of the cord is considered to occur if the current exceeds a
value equal to twice the rated current of the appliance.

25.10 Appliances provided with a power supply cord shall have cord anchorages such that

the conductors are relieved from strain, including twisting, where they are connected
within the appliance, and that the insulation of the conductors is protected from

abrasion.

ey are only accessible with the aid
e fitted h the aid of a tool.
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For type X attachments, giands shail not be used as cord anchorages, uniess they have
provision for ciamping aii types and sizes of flexibie cord which might be used as the
power supply cord; production methods such as mouided-on designs, tying of the cord

into a knot or tying the ends with string are not -aliowed; iaoyrinms or similar means
arc pCl’l’l’ll[[CCl pI'OVlOC(l that it is clear how the power supp ora is to be assembled.

For type X attachments, cord anchorages shall be so designed or located that:

accessibie or elecmcauy COﬂﬂCC[CCl to accessibie metai paris;

= the cord is not clamped by a metal screw which bears directly on the flexible cord;
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- at least one part of the cord anchorage is securely fixed io the appliance;

- screws, if any, which have to be operated when replacing the cord, do not serve to fix
any other component, unless when omitted or incorrectly mounted, they render the
4ppuance inoperative or clearly incomplete or unless the parts intended to be fastened

by them cannot be removed without the aid of a tool during the replacement of the

PR T
Lol U
- for glands, the cord cannot be released by continuing the tightening action:

- for Class II control units, they are of insul ating materiai, or, if of metal, are insulated
from accessible meta! parts by i'IS‘d}"ﬁG‘l complying with the requirements for

For type M, type Y and type Z attachments of Class II appliances, the cores of the power supply cord
shall be insulated from accessible metal parts by supplementary insulation.

This insulation shall consist of:
— 4 separaie insulating lining fixed to the cord anchorage, or

- a special sleeve or grommet fixed to the cord, or

For type M and type Y attachments, cord anchorages shall be so constructed that:

|
-
ol
@
-t
2]
=2
N
)
D
3
(4
=]
=
(]
-
-
=2
14
3
<
%
o
4
w»
o
o
=]
——
&
[«]
fol
=
[=X
(=9

oes not impair compliance with this

- the cord cannot touch clamping screws of the cord anchorage, if these screws are
accessible or electrically connected to accessible metal parts;

- the cord is not clamped by a metal screw which bears directly on the cord;

- knots in the cord are not used:

- in the case of labyrinths and similar means it is clear how the power supply cord is
to be fitted;

~ for type M attachments it is clear how the relief from strain and the prevention of
twisting is to be obtamed

units and cord swiiches by inspeciion and by the tests of Sub-clause 25.11;

~ for the flexible part, by the test of Sub-clause 25.12.

If, for type X attachments, the cord anchorage comprises one or more clamping ,—.—c—.—"wn io which pressure is
applied by means of one or more nuts engaging with sluds which are securely attached to the appliance, the cord
anchorage is considered to have one part securely fixed to the unit, even if lhe clamping members can be
removed from the studs,

If, however, the pressure on the clampmg members is applied by means of one or more screws engaging
either with separate nuts or with a thread in a part which is integral with the control unit, the cord anchorage
is not considered to havé one part securely fixed to the unit, unless one of the clamping members itself is fixed-

A LAIIE Mem>aers isell 1§ fixeg

to the unit or the surface of the unit is of insulating material and so shaped that it is obvious that this surface

is one of the clamping members {see Figure i8).



25.11 For type X attachments, the appiiance is fitted with a suitable power supply cord. The
conductors are introduced into the terminais, their terminai screws, if any, being tightened
just sufficiently fo preventi the conductors from easily changing their position. The cord
anchorage is used in the normal way, iis clamping screws being tightened with a iorque
equal io iwo-ihirds of ihai specified in Sub-clause 28.1

Screws of insulating material bearing directly on the cord are fastened with two-thirds of
the torque specified in Column I of the table of Sub-clause 28.1, the length of the slot in
the screw head being taken as the nominal diameter of the screw.

The tests are first made with the lightest permissible type of cord of the smallest
;
cross-sectional area specified in Sub-clause 26.2 and then with the next heaviest type of cord
of the largest cross-sectional area specified, unless the appliance is so designed that only one
tvne of cord can be fitted
STET TS T s T STETEE

The cord is then subjected 25 times to a pull of the value shown in the following table.
The pulis are applied in the most unfavourabie direction without jerks, each time for I s.

Immediately afterwards, the cord is subjected for 1 min to a torque of the value shown
in the following table.

n.t T ez =
Lidii iorgiie
Tq
vpe of control Nm
Cord control units and cord switches. ................ 100 0.35
Other control units:

VNP JF SN S UG B I an nt
— UP 0 aiia RCHAIRE 1 K. ... ... .. ..cuiu.. e E) hd
- over 1 kg up to and including 4 kg . ... ... . ... 60 0.25
—over 4 kg . e 100 0.35

During the tests, the cord shall not be damaged.
After the tests, the cord shall not have been longitudinally displaced by more than 2 mm
and the conductors shall not have moved over a distance of more than I mm in the

terminals, nor shall there be appreciable strain at the connections.

¥ Creepage distances and clearances shall not be reduced below the values specified in
EE Sub-clause 29.1.

A For the measurement of the longitudinal displacement, a mark is made on the cord while it
‘g") is subjected to the pull, as close as possible to the cord anchorage.

After the tests, the displacement of the mark on the cord in relation to . the cord
anchorage or other point is measured while the cord is subjected to the pull.

25.12 The enclosure of the flexible part is securely held by means of clamps which grip the
entire length of the edge of the appliance opposite 1o that through which the power supply
cord enters. If the cord enters at a corner, the clamps grip thée entire length of both edges
enclosing the opposite corner.




A pull of 100 N is then gradually applied to the cord or, where the heating element
leaves the flexible part through a sleeve, to the sleeve, at a point approximately 300 mm
Jrom the entry to the appliance or, if there is a switch within this dist. ance, as close io the

- The pull is maintained for 1 min and the cord or sleeve is then released.

The pull is applied three times in suc

Immediately afterwards, the cord is subjected for 1 min to a torque of 0.35 Nm.

After the test, the cord anchorage, the joints and the electrical
damage within the meaning of this standard.

4 Ly & Lon: eV oieled

If the flexible part is provided with an appliance inlet the test is made with appliance coupler locked in

position.

25.13 The space for the connection of the power supply cord within the contro! unit,
type X, type M and type Y attachments, shall be such that
- it is possible to check, before fitting the cover, that the conductors are correctiy

— covers can be fitted without risk of damage to the conductors or their insulation:

— the uninsulated end of a conductor, should it become free from the terminal, cannot
come into contact with accessible metal parts, unless, for type M and type Y

attachments, the cord is provided with terminations that are unlikely to allow the
conductor to become free.

For Type X attachments and Type M attachm

- the conductors can be easily introduced and connected:

- covers giving access to terminals shall not require the use of a special tool f
removal.

le cords of the :arges: cross-sectional area specified in Sub-clause 26.2.

For pillar terminals where the conductors are not separately clamped ar a distance of 30 mm

or less from the terminal, and for other terminals with screw clamping, the clamping screws
or nuts are loosened in turn. Without removing the conductor from the conductor space, a
Jorce of 2 N is applied to the wire in any direction and adjacent to the terminal, screw or
stud. The uninsulated end of the conductor shall not then come into contact with accessible

metal parts or any other metal part connected thereto.

For pillar terminals where the conductors are separately clamped at a distance of 30 mm

are arate a 1 Of

nol come into contact with accessible metal parts.

The conductors may be separately clamped, for example, by a cord anchorage.

25.14 Interconnection cords and their means of connection shall comply with the requirements
of this clause except that the cross-sectional area of the conductors is determined on the
basis of the maximum current carried by the conductor during the test of Clause 11 and

noi by the raied curreni of the appllance

Interconnection cords for blankets and mattresses are not required to be Sheatheq.

€SS irom

m i
terminal, the appliance is considered to meet the requnremems lhat the uninsulated end of the conductor must



Compliance is checked yz..sp-c n, by measurement and

strength test as specified in Sub-clause 16.6 and those specified in HD 21.

D..
b'

The cores of signal conductors may have a reduced thickness of insulation, depending upon the voltage of the
circuit in which the particular conductor is ‘used.

Intsrconnection cord consisis of a heating siement within a sieeve, the requirements related
|

26. Terminals for exiernai conduciors

26.1 Appliances provided with type X or type M attachments shall be provided with
terminals in which connection is made by means of screws, nuts or equally effective

devices.

Screws and nuts which clamp external conductors shall have a metric ISO thread or a
thread comparable in pitch and mechanical strength. They shall not serve to fix any
other component, except that they may also clamp internal conductors if these are so
arranged that they are unlikely to be displaced when fitting the supply conductors.

placed upon the soldering alone io maintain ihe conductor in pofition, unless barriers
are provided such that creepage distances and clearances between live parts and other
metal parts cannot be reduced to less than 50% ‘f the values specified in Sub-ciause 29.1
should the conductor break away at the soldered joint.

For type Y and type Z attachments, soldered, welded, crimped and similar connections
may be used for the connection of external conductors: moreover, for Class II
appliances, the conductor shall be so positioned or fixed that reliance is not placed upon
the soldering, crimping or welding alone to maintain the conductor in position, unless
barriers are provided such that creepage distances and clearances between live parts and
other metal parts cannot be reduced to less than 50% of the values specified in
Sub-clause 29.1 should the conductor break away at the soldered or welded joint, or slip

oui of ihe cnmpea connection.

For the purpose of the reguirements for power su_bply cords:

- it is not to be expected tha become loose at the same time;

- conductors connected by soldering are not considered to be adequately fxxed unless they are held in place near
i

lo the termination, independently of the sclder. However, “hooking in" before the soidering is. in general.

considered to be a suntable means for maintaining the conductors of a power supply ‘cord other than a tinsel
cord in position, provided the hole through which the conductor is passed is not unduly large;
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26.5

— conductors connected to ter ale ar tarminatinnc Abme oo
onnected to term or terminations by other means are noi considered io be aaequately fixed,

unless an additional fixing is provnded near to the terminals or termination; this additional fixing, in the case
of stranded conductors, clamps both the insulation and the conductor.

The terminals of a component (e.g. a switch) built into the appliance may be used as terminals for externa
conductors if they comply with the requirements of this clause.

Provisionally, SI, BA and Unified threads are deemed to be comparable in pitch and mechanical strength to

o ad 1O shinn
ietric ISO thread.

Requirements for scrowless terminals are given in IEC 685-2-1.

Tarminale far tha Annnantinn far Tuna VYV attanhemamia ahall allau ¢tha Aannasmian Af
PRIIIMMICAID SV MITG LUWVIRITGWUWVIL 1w 3 ”IU N QLUAWTIIHIITIIG QUG QIIVIY  UIYU  LWIRITLVUVIT v
conductors having nominal cross-sectional areas as shown in the following table, unless

the appliance Is constructed so that only one type of cable or cord can be fitted, in which
case the terminals shall be suitable for the connection of that cord. '

Rated current Nominal cross-
sectional area
A mm?
up to and including 3 0.5 to 0.75
over 3 up to and including 6 075 w0 1
Auar & 11m ta amd ieslndias 10 1 A 1 &
U¥Ll v Up WO anil nLviading v 1 (S I
over 10 up to and including 16 1.5 w0 25

Compliance with the reguirements of Sub-clauses 26.1 and 28.2 is checked by inspection
ompliance with the requirements of dup-clauses J0.1 and 20.7 is checked Dy inspection
by measurement and by fitting cords of the smallest and largest cross-sectional areas
specified.

ety

type Y and type Z attachments shall be suitable for their

Terminals for type M,

bt

purpose.
Lot

Compiiance is checked by inspection and by appiving a pull of 5 N to the connection.

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

Terminals of appliances with type X or type M attachments shall be so fixed that, when
the clamping means is tightened or loosened, the terminal does not work loose, internal
wiring is not subjected to stress and creepage distances and clearances are not reduced
below the values specified in Sub-clause 29.1.

Cnminlimmrs ic phonkad hy fmonsntinm smd b sasaciusomennt ~ftoe fnctomima amd lnnecsming
Lompaanc i§ GRECReA oy inspechion ana oy meqsuremeni qyier jasiening ana «oosening
ten times g conductor of the larooct croce_cortinnal orea snecified inm Sub_claouce 26 2 the
(En fumes Q4 ConGUOIor g Iae .argest (ross-seciionas areq specyiea in Quo-Gause 40.2, i€
tnrmuue annliod hoino ominl tn twa_thivde nf tho tnrnio cnorifiod in Swuh_srlavico 78 1
forque agppiied oamng equal 1o Iwe-linrds ¢ itne lerque specifieq 1 Suo-ciquse Lo.i.

Terminals may, for example, be prevented from working loose by fixing with two screws or by fixing with
one screw In a recess such that there is no appreciable play or by other suitable means.

Covering with seaiing compound without other means of iocking is not considered to be sufficient.
Self-hardening resins may, however, be used to lock terminals which are not subject to torsion in nnrmnl usge,

Terminals of control units with type X or type M attachments shall be so designed that
they clamp the conductor between metal surfaces with sufficient contact pressure and
without damage to the conductor.

Complianc

o is checked by incnoction
Compliance s checiked Dy inspection.
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Terminals of control units with type X or type M attachments shall not require special
preparation of the conductor in order to effect correct connection, and they shail be so
designed hat th uctor cannot slip out when the clamping screws or nuts

ed that the cond
A
U

The term “special preparation of the conducior” covers soldering of the strands, use of cabie iugs, formation
of eyelets, etc, but not the twisting of a stranded conductor to consolidate the end.

shown in the following table,
be reduced, if the mechanical
engagement when a conductor
26.2 is tightly clamped.

. Maximum differ-
Rated current Minimum nominalMinimum diameter] Minimum length |ence between dia-
thread diameter of hole for of thread in meter of hole and
conductor pillar thread nominal thread
diameter
A mim mm mm . mm
up to and including 10 3.0 30 20 0.6
over 10 up to and
including 16 35 3.5 2.5 0.6

Y For BA threads, this value is reduced to 2.8.

The length of the threaded part of the terminal screw shall not be less than the sum
of the diameter of the hole for the conductor and the length of the thread on the pillar.

The surface against which the conductor is ciamped shall be free from sharp

Such terminals shall be so designed and located that the end of a conductor
introduced into the hole is visible, or can pass beyond the threaded hole for a distance
at least equal to half the nominal diameter of the screw, or 2.5 mm, whichever is the
greater.

The length of the thread in the pillar is measured to the point where the thread is first broken by the hole
for the conductor.
If the thread in the pillar is recessed, the length of headed screws must be increased accordingly

The part against which the conductor is clamped need not necessaril
the clamping screw.

Screw terminals shall have dimensions not less than those shown in the following table,
except that the length of the thread in the screw hole or nut and the length of thread
on the screw may be reduced, if the mechanical strength is adequate and at least two
full threads are in engagement when a conductor of the largest cross-sectional area
specified in Sub-clause 26.2 is lightly clamped



Nominal dif-

Nominal Length of Length of ference
3 b RO thread on between Height of
Rated current tnireaa tnitad on . ~
diameter screw screw hole | diameter of jhead of screw

or nut headandshank

of scraw
&1 SCrew

A’ mm mm mm mm mm
up to and including 10 300 35 1.5 3.0 18
over 10 up to and in-
ciuding 16 4.0 5.5 235 4.0 24

If the required length of thread in

1 1 a terminal screw hole is obtained by plunging, the
edge of the extrusion shall be reasonably smooth and the length of thread shall exceed
the specified minimum value by at least 0.5 mm. The length of the extrusion shall b
not more than 80% of the original thickness of the metal, unless the mechanical strengt
is adequate with a greater length

If an intermediate part, such as a pressure plate, is used between the head of the
screw and the conductor, the length of thread on the screw shall be increased

lameter of the head of the screw may be reduced by 1 mm.

If an intermediate part has more than one screw, screws with a nominal thread

diameter of 3.5 mm may be used for appliances having a rated current exceeding 10 A.

in the screw hole or nut is recessed, the iength of headed screws must be increased accordingly.

Stud terminals shall be provided with washers and shall have dimensions as shown in
the following table.
Difference between thread
diameter and
Nominal thread
Rated current diameter Inner diameter Outer diameter
(minimum) of washers of washers
{minimum)
A mm mm
PTT O SR S .
up o ana Inciuding
10 3.00 04 49
over 10 up to and
including 16 3.5 04 45
" For BA threads, this value is reduced to 2.8
Compliance with the requirements of Sub-clauses 26.7 to 26.9 is checked by inspection, by
y —t 221505 7% 34 Y o
measurement, and, if necessary, by the tests of Sub-clause 26.10. A negative deviation of
0.15 mm is allowed for the nominal thread diameter and for the nominal differenice between
diameters of head and shank of the screw.

dimensions need not be correspondingly increased, but departures from the specified values must not impair the
function of the terminal.

If one or more of the dimensions required in Sub-clauses 26.7 to 26.9 are larger than specified, the other



more than 80% of the original thickness of the meial, the mechanical sirengih of the
terminal is checked by the following tests

Screws and nuts are subjected to the test of Sub-clause 28.1, but with the torque
increased to 1.2 times the torque specified.

A conductor is then fastened, as specified in Sub-clause 26.4, once more and, while
clamped, is subjected for I min to an axial pull which is applied without jerks. The force
applied is 40 N if the rated current of the terminal is not greater than 6 A, and 50 N if
the rated current exceeds 6 A.

During this test, the conductor shall not move noticeably in the terminal.

(3o
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Compliance is checked by inspection.

26.12 Terminal devices shall not be accessible without the aid of a tool, even if their live
parts are not accessible.

is checked by inspection and by manual test.
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26.13 Terminals of appliances with type X attachments shall be so located or shielded that,
should a wire of a stranded conductor escape when the conductors are fitted, there is no
risk of .accidental connection between live parts and accessible metal parts and, for
Ciass II appliances, between live parts and metal parts separated from accessible metal
parts by supplementary insulation only.

Compliance is checked by the following test.

ion is removed from the end of a flexible conductor having a
nominal cross-sectional area as 'specified in Sub-clause 25.6. One wire of the stranded
conductor is left free and the other wires are fully inserted inio and clamped in the

The free wire is bent, without tearing the insulation back, in every possible direction, but
without making sharp bends round barriers.

The free wire of a conductor connected to a live terminal shall not touch any metal part
which is accessible or is connected to an accessible metal part or, for Class II appliances,
any metal part which is separated from accessible metal parts by supplementary insulation

only.

27. Provision for earthing

27.1 Appliances shall have no provision for earthing,

Compliance is checked by inspection.



28.

28.1

Screws and connections

Screwed connections, - electrical or otherwise, shall withstand the mechanica

1anical  stresses
occurring in normal use.

have a nominal diameter less

Screws shall not be of metal which is soft or liable to creep, such as zinc or
aluminium.

Screws of insulating material shall have a nominal diameter of at least 3 mm; they
shall not be used for any electrical connection.

removed when replacing a power supply cord or undertakmg other routine servicing be

of insulating material if their repiacement by a metal screw could impair basic insulation.

Compliance is checked by inspection and, Jor screws and nuts transmitting contact
pressure, or whtch are likely to be tightened by the user, by the Jollowing test.

3
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— ten times for screws in engagement with a thread of insulating material;

- five times for other screws and for nuis.

Screws in engagement with a thread of insulating material are completely removed and
reinserted each time.

When testing terminal screws and nuts, a
area specified in Sub-clause 26.2 is placed in the terminal.

— for metal screws without heads if the screw when tightened does not protrude from
the hole ....... .. .. ... ... ... .. .......... e, I

~

ing an hexagonal head with the dimension across Sflats exceeding the overall thread

® with a cylindrical head and a socket for a key, the socket having a cross-corner
dimension exceeding the overall thread diameter: or

® with a head having a slot or cross slots, the length of which exceeds 1.5 times ihe
overall thread diameter .. ... ... .. .. ... ... ... ... ... . . . . .. . ... ... ... .. i
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Nominal diameter of screw Torque
Nm
mm 14 1] Hi
up to and inciuding 2.8 0.2 04 04
over 2.8 up o and including 3.0 025 a.s os
over 3.0 up to and including 3.2 03 0.6 0.6
over 3.2 up to and including 3.6 04 0.8 0.6
over 3.6 up io and including 4.1 0.7 1.2 0.6
over 4.1 up to and including 4.7 08 18 09
over 4.7 up to and including 5.3 0.8 2.0 1.0
over 5.3 : - 2.5 125
For screws in ongagdﬁont with a thread of insulating material and which are likely to be tightened by the user,
the torque is increased by 20 %.
The conductor is moved each time the screw or nut is loosened.

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

: ara libale a n tinbiana . A aiams Jamaliid o PPN - .

Screws or nuts which are likely to be tightened by the user include ser to be operaied when
replacing the power supply cord.

Space !hmﬂded screws having a diameter of 2.2 mm are considered to be equivalent to screws having a metric

ISO thread of 3 mm diameter.

o
=

the screw to

The shape of the blade of the test screwdriver must suit the head
nuts must not be tightened in jerks.

Screws in engagement with a thread of insulating material and which are likely to be
tightened by the user shall have a length of engagement sufficient to ensure a reliable
connection.

Compliance is checked by inspection.

The requirement with regard to correct introduction is met if introducti

1ne requirement 1h regarC 10 CorreQt iniregudiion s met

is prevented, for example, by guiding the screw by the part to be fix
the use of a screw with the leading thread removed.

Apart from connections to the heating element, electrical connections shall be so
designed that contact pressure is not transmitted through insulating material which is
liable to shrink or to distort, unless there is sufficient resiliency in the metallic parts to
compensate for any possible shrinkage or distortion of the insulating material.

Compliance is checked by inspection.

Ceramic material is not liable to shrink or to distort.

Space-threaded (sheet metal) screws shall not be wused for the connection of
current-carrying parts, unless they clamp these parts directly in contact with each other
and are provided with a suitable means of locking.

Thread-cutting

Such screws shall not. however. b used 1f th
installer unless the thread is formed by a swagmg action,

Compiiance is checked by inspection.
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28.5 Screws which make a mechanical connection between different parts of the appliance
shall be secured against loosening, if the connection carries current

Rivets used for current-carrying connections shall be secured against loosening if these
connections are subject to torsion in normal use.

Compliance is checked by inspection and by manual test.

Spring washers and the like may provide satisfactory security against loosening.

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

Sealing compound which softens on heatmg provides satisfactory security against loosening only for screw

ot subject to torsion in normal use.

o 8

29. Creepage distances, clearances and distances through insulation

29.1 Creepage distances and clearances shall be not less than the values in millimetres shown
in the following table.

Compliance is checked by measurement.

For appliances provided with an appliance inlet, the measurements are made with an
appropriate connector inserted; for appliances with type X attachments, th ey are made with
supply conductors af the largest cross-sectional area specified in Sub-clause 26.2, fiited, and
also without condu ; for other appliances, they are made on the appliance as delivered,

Movable parts are placed in the most unfavourable position; nuts and screws with
non-circular heads are assumed to be tightened in the most unfavourable position.

The clearance between terminals and accessible metal parts are also measured with the

screws or nuts unscrewed as far as possible, but the clearances shall then be not less than
50% of the values shown in the table.

Distances through slots or openings in external parts of insulating material are measured
te metal foil in contact with the accessible surface; the Joil is pushed into corners and the
like by means of the standard test finger shown ir 1 Figure I, but it is not pressed into
openings.

If necessary, a force is applied to any point on bare conductors and to the outside of
metal enclosures, in an endeavour to reduce the creepage distances and clearances while
taking the measurements.

The force is applied by means of a test finger having a tip
has a value of:

Y

— Z N jor bare conductors;

— 30 N for enclosures.

The way in which creepage distances and clearances are measured is indicated in Appendix E.

If a barrier is interposed, clearances are measured over the barrier or. if the barrier is'in two parts with

mating surfaces which are not cemented together, through the joint; in the latter case, creepage dlstances are also

crimad thaai. 1. Lo It .
measured through the joint.

When assessing creepage distances and clearances, the effect of insulating linings of metal enclosures or covers

is taken inte consideration.



Internal conductiors of control uniis are considered io be bare conduciors, unless iheir msulauon withstands an

electric strength test made between the conductor and metal foil wrapped round the insulation, a test voltage of
2000 V being applied for 15 min.

Other appliances
Distance Class I appliances Working voltage up to Working voltage over
130 v 130 V up to 250 V
mm :rccpagc Clearance reepage Clearance Lreepage Clearance
istance distance distance
Between live parts of differ-
ent polarity":
- if protected against de-
position of dirt? 1.0 1.0 1.0 1.0 2.0 2.0
- if not protected against
deposition of dirt 2.0 15 20 1.5 3.0 25
- if lacquered or enamelled
windings 1.0 1.0 L5 1.5 2.0 2.0
- for positive temperature
coefficient {PTC) resistors
including thoir eonnoctlng ‘n Y . .
wires if protected against - - L i.0 1.0 .0
deposhion of moktum or
din ¥4
‘Benween live parts and
other mertal parts over
basic insulation:
~ if protected against de-
position of dirt®:
« if of ceramic material
or pure mica and the
like 1.0 1.0 | 1.0 250 259
« if of other material 1.5 1.0 1.5 1.0 3.0 25
- if not pl’Oleclcd against
ton of dirt 2.0 1.5 2.0 .5 4.0 3.0
- if the live parts are lac-
quered or enamelled
windings 1.0 1.0 1.5 1.5 2.0 2.0
Between live parts and
other meral parts over
reinforced insulation:
- if the live parts are
facquered or enamelled
windings - - 6.6 8.0 6.0 6.0
~ for other live paris - - 0 80 R0 80
Benwveen metal pares separ-
ated by supplementary insu-
faiion - - 4.0 4.0 40 4.0
" ied do not apply io the air gap between the coniacts of thermai controis. switches of

micro-gap construction and the like. or to the air gap between the current-carrying members of such devices
where the clearance varies with the movement of the contacts.

In general. the interior of an appliance having a reasonably dust-proof enclosure is considered to be protected
against deposition of dirt. provided the appliance does not generate dust within itself; hermetic sealmg is not

required.

If the parts are rigid and located by mouldings, or if the design is otherwise such that there is no likelihood
of a disiance being reduced by distortion or movement of the parts. this vaiue may be reduced to 2.0.

fferent polarity separaied by basic imsulation only, values smaller than those specified are

allowed. provided the appliance does not show any defect within the meaning of this standard if these creepage
distances and clearances are short-circuited consecutively and the creepage distances are over insulating material
withstanding the test of Sub-clause 30.7.



This requirement does not apply if the insulation is applied in thin sheet form, ather
than mica or similar scaly material, and consists:

o

inforced in uiation of at least three layers, provided that when two of the layers

they withstand the eiectric strength test prescribed for reinforced

the test voltage being applied between the outer surfaces of the layer, or of the two
layers, as applicable.

cked by inspection and by measurement.

™

Compliance is check

There are no requirements for distances through insulation for. the flexible part.

This requirement does not imply that the prescribed distance must be through solid insulation only: it may
consist of thickness of solid insulation plus one or more air layers.
Moreover, this requirement does not apply if the supplementary insulation or the

- Trr

reinforced insulation is inaccessible and meets one of the tfollowing conditions:

@
£
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mperature rise determined during the tests of clause 19 does not

exceed the permissible value specified in 11.6;
- the insulation, after having been conditioned for 168 h in an oven maintained at a
temperature the value of which is 50 K in excess of the maximum temperature rise
determined during the tests of clause 19, withstands an electric strength test as
specified in 16.6, this test being made on the insulation both at the temperature
occurring in the oven and at approximately room temperature.

30 Resistance to heat, fire and tracking

NOTES

1 The tests specified in this clause are based on the prasent |[EC standards dealing with this subject.
Other COncepls for determining the resistance to fire, such as preselection testing, are under consldaratlon

A P S TP

by the IEC and wiii be studied when avaiiabie.

2  Appendix H shows the selaction and sequence of the tests of this clause.

30.1 The enclosure of the flexible part of appliance shall be adequately resistant to -
ignition.

For appliances other than those meeting the requirements of 22.23, compliance Is
checked by the following test which is made on six samples.

The samples, having dimensions of 100 mm x 200 mm, are cut from the enclosure so that

svrw WiV

The test apparatus, as shown in figure 20, has two brass slectrcdes 3 mm in diameter
which are supported by brass p:llars mounted on a base plate of insulating material so that -
1318

having dimensions of 100 mm x 100 mm, which is located centrally between the brass
pillars. Provision is made for the height of the platform to be adjusted.
BEST HARDCOPY
AVAILABLE
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The samples, having dimensions of 100 mm x 200 mm, are cut from the enclosure so
“that their shorter sides are parallel with the runs of the heating element. They are selected
from parts of the enclosure so that no two samples contain the same warp thread or the
same weft thread or if this is not possible, the samples are selected so that the same
threads do not appear in more than two samples. Any pieces of heating element and
trimming are removed from the samples.

The test apparatus, as shown in Figure 20, has two brass electrodes 3 mm in diameter
which are supported by brass pillars mounted on a base plate of insulating material so that
their axes are aligned. The base plate also supports a platform of insulating material,
having dimensions of 100 mm 100 mm, which is located centrally between the brass

One of the electrodes is fixed in position while the other electrode is movable thus
allowing the sample to be inserted. The tip of the fixed electrode has an angle of 45° to its
major axis. The electrode is positioned so that the point furthest from the brass pillar is at
the top and at a distance of approximately 3 mm from the centre of the platform. The
movable electrode has a tip at right angles to its major axis.

The lower member of a two-part hardwood mask, as shown in detail B of Figure 20, is
placed on the adjustable platform in the position indicated.

The test apparatus together with the upper member of the mask, is placed in a heating
binet having a door with an inspection window and where air is circulated by naturai

While in the heating cabinet, the electrodes are connected in series with an adjustable
non-inductive resistor to a supply having a sinusoidal rated output voltage of 10 kV and a
characteristic such that the output voltage does not decrease by more than 100 V when a
current of 1 mA is flowing.

The temperature of the heating cabiner is raised 1o (65 + 2) °C. The electrodes are then
shori-circuited and the resistor adjusted so that a current of I mA flows. The supply is then
disconnected and ihe six samples are placed in the cabinet, which is maintained at the
ture specified. for a period of 3 h.

Without removing the apparatus from the heating cabinet, the movable electrode is
withdrawn and one end of one sample drawn over the fixed electrode so that the electrode
is situated centrally in the space normally occupied by the heating element. The sample is
adjusted so that its end is approximately level with the edge of the adjustable platform. The
movable electrode is then inserted into the other end of the element space and is fixed so
that the distance between the electrodes is (6.0 x 0.1) mm. The sample is then smoothed
out, care being taken to ensure that material is not looped or caught between the
electrodes; the upper member of the mask, as shown in detail C of Figure 20, is then
placed in position. The door of the heating cabinet is then closed for a further period of 5
min in order to stabilize the temperature.

‘The sample is then removed and repositioned berween the electrodes with the other
surface uppermost and so that the opposite end is subjected to the test.

The above test is then repeated on the other five samples.



One of the electrodes is fixed in position while the other electrode is movable thus
allowing the sample to be inserted. The tip of the fixed electrode has an angle of 45° to its
major axis. The electrode Is positioned so that the point furthest from the brass pillar Is at
the top and at a distance of approximately 3 mm from the centre of the platform. The

_.__.-L'A ]

movavle elecirode has a [Ip at ngm angles to its ma]or axis.

The lower member of a two-part hardwood mask, as shown in detail B of figure 20, is

placed on the adjustable platform in the position ind. cated.

The test apparatus together with the upper member of the mask, is placed in a heating
cabinet havina a door with an Inspection window and where air Is circulated by natural
convection.

While in the heating cabinet, the electrodes are connected in series with an adjustable
non-inductive res:stor of 10 kV and a characteristic such that the output voltags does not
decrease by more than 100 V when a current of 1 mA i flowing

The temperature of the heating cabinet is raised to 65 °C + 2 °C. The electrodes are then
short-circuited and the resistor adjusted so that a current of 1 mA flows. The supply Is
then disconnected and the six samples are plac-d in the cabinet, which is maintained at

3'

the temperature specified, for a period of 3

Without removing the apparatus from the heating cabinst, the m ode |
drawn and one end of one sample drawn over the fixad slectrode so that the electrode is
situated centrally in the space normally occupled by the heating element. The sample is
adjusted so that its end Is approximately level with the edge of the adjustable platform.
The movable electrode is then inserted into the other end of the element space and is
tixed so that the distance between the electrodes is 6,0 mm + 0,1 mm. The sample Is then
smoothed out, care being taken to ensure that material is not looped or caught between
the elsctrodes; the upper member of the mask, as shown in detail C of figure 20 is then
placed in position. The door of the heating cabinet is then closed for a further period of

5 min in order to stabilise the temperature.

The supply is then switched on and sparks are allowed to pass between the electrodes for
a period of 2 min. If the sample ignites, the time from the instant of switching on until the
flame reaches the inner edge of the mask is recorded, any Ignition of surface fibres lasting
not more than 3 s being ignored. If the sample does not ignite, a time of 120 s is recorded.

The sample is then removed and repositioned between the electrodes with the other
surface uppermost and so that the opposite end is subjected to the test.

The above test is then repeated on the other five samples.

If any time recorded is less than 30 s, the complete test is repeated on a second set of
samples. In this case, no sample shall have a recorded time less than 30 s.

L]
X

The average of the 12 values recorded is calculated. All values differing by more than 30 s
from the average are ignored and, If necessary, the average of the remaining values is
recaiculated. The average shall not be less than 80 s.

30.2 The insulation of heating elements and of internal wiring within the flexible
shall be sufficiently resistant to abnormal heat and to fire.

Compliance is checked by the following test:



the | amen nternai wiring at least 150 mm long is suppoirted by a
and which ls inch g a.t 45°. The grid is formed from paralle! wires 0,6 mm in diametsr and
spaced 20 mm apart. The sample is parpendicular to the wires which ars positioned
horizontally, and is placed midway between two grid wires which are parallel to i, A
second grid of similar dimensions Is placed on top of the sample so that its horizontal

wires are displaced by 10 mm.

The grid is mounted at the centre of a three-sidad metal screen in a substantially draught-
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free location. The screen is approximately 900 mm high, 450 mm wide a
of rectangular plan with open front and closed top.

A needle flame, as specified in IEC 695-2-2, is applied to the sample and is maintaine
until the insulation ceases to bumn.

The length of the heating element or internal wiring damaged by fire shall not exceed

Ry ary v

65 mm, measured from the point where the flame is analmd

PTC heating elements not complying with this
following test:

A break is made in the PTC conductor while the appliance

Within 1 s the input of the flexible part shall not excead 1 W,

brought together. The current shall not increase.

E - Thetests of this subclause are under consideration.

xternai parts of non-metallic material and parts of insulating material retaining live
s in position, the deterioration of which might cause the appliance to tail to comply

P S

is standard, shali be sufficiently resistant to heat.

o w
g S
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m

Compiiance is checked by subjecting a specimen of the relevant parts to a ball-pressure

2 —a

test, which is made by means of the apparatus shown in figure 19.

Before starting the test, the specimen Is kept for 24 h in an atmosphere having a tempera-

ture between 15 °C and 35 °C and a relative humidity between 45 % and 75 %.

a Lsi all having a diameter of 5 mm Is pressed against this surface with a force of 20 N.
16 litickness of the specimen is at least 2,5 mm, this thickness being obtained, if neces-

!
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sary, by piacing two or more specimens together.

€ lest is made in a heating cabinet at a lemperature the value of which is the higher of

K pm ihe maximum temperature rise determined during the test of clause 11, with a
lerance of + 2 f\, and:

75 °C + 2 °C for axt rmal parts;
125 °C +2°C forp rt retaining live parts in position.



However, for parts of thermoplastic material providing supplementary insulation or
reinforced insulation, the test is made at a temperature the value of which is 25 K in
excess of the maximum temperature rise determined during the tests of clause 19, with a

tolerance of + 2 K, if this will lead to a higher temperature.

Before the test is started, the ball and the support on which the specimen is placed are
brought to the temperature specified.

After 1 h, the ball is removed from the specimen, which is then cooled, within 10 s, to
approximately room temperature by immersion in cold water. The diameter of the impras-

sion caused by the ball is then measured and shall not exceed 2 mm.
NOTES

1 For coil formers, only those parts which support or retain in position terminals or terminations are sub-
jected to the test.

2 The test is not made on parts of ceramic material.

3 This test does not apply to the enclosure of the flexible part.

30.4 Parts of non-metaliic material shall be adequately resistant to ignition and to spread
f

This requirement does not apply to decorative trims, knobs and other parts not likely to be
ignited or to propagate flames originating from inside.

»

Compiiance is checked by the tests of 30.5 and 30.

NOTE - Thic test doss not apply to the enclosure of the Hexible part
30.5 Separately moulded specimens of the relevant paris are subjected to the burning test
referred to in appendix J.
! separately mouldsd spscimens are not availabie, or if there is no evidence that the
material withstands the burning test, or if the separately moulded specimens do not with-
stand that test, the glow-wire test referred to in appendix K is made on the relevant parts
at a temperature of 550 °C.
30.6 For pads, parts of insulating material retaining in position connections carrying a cur-
rent exceading 0,5 A and which, in the event of a failure, might give rise to fire hazard, are
subjected to the glow-wire test referred to in appendix K, the test being mads al a tempera-
ture of 750 °C
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tand __hg glow-wire tast or the bad-connection test with heaters, the
e

other parts are shrelded by a separate barrier or enclosure from the _parts ongma!ly tested,
in which case the barrier or enclosure is subfected to the needle-flame test.

NOTE - Exampies of connections which, in the event of a failure might give rise to fire hazard are screw
connections which may be made or remade during installation or user servicing of the appliance.

30.7 Insulating material across which a tracking path may occur between live parts of

different polanty shall have adequate resistance to tracking, taking into account the
severity of its duty conditions.

For thermal controls in the flexible part of washable blankets, severe duty conditions

For parts of insulating material used under severe duty caonditions, compliance is checked
by the proof tracking test referred to in appendix N.

For parts of insulating material used under normal duty conditions and parts of ceramic
material, no tracking test is made.

Cre narde Af inciilatine matarial niead iindar ceavara Airduy Aannditiane tha taect vnlBanns ie
LR 4 Pﬂl w2 v IllDUIaLllls 1IHQLTIIQAI UoUU WUIIUT1 99 YOI T UUI.’ VUIIVILIIVIIG, IV 190t Vwilayw o
178 V M tha enanimane dn nnt withetand thie tact and thara ie na harard nthar than fir
15 Tae 3t MIW OPVUIIIIV!IO WAV TIVE TTIMIJILAIINM 1T LWL GAIV LTIV W T 11w 1T WIS WETWASE PN Wy
surrounding parts are subjected to the needle-flame test referred to in appendix M.

a nandlaflama taet ice mada an all narte nf nan_-matallia matarial nacitianad within a
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distance of 50 mm from any place where a tracking path may occur, unless these parts are
shieldad by a separate barrier or enclosure from that tracking path, in which case the
barrier or enclosiire is subiected to the needle-flame test.

NOTE - For the severity of the duty conditions of insulating material, see appendix P.
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The test is made at three places on the sample.

Care is taken that the electrodcs are clean, correctly shaped and correctly positioned before each test is started.

In case of doubt, the test is repeated, if NEcessary on a new sampie.

rrous parts, the rusting of which might cause the appliance to fail to comply with this
standard, shall be adequately protected against rusting

Compliance is checked by the Jollowing test.

All grease is removed from the relevant parts by immersion in an annmn, iate cleansing
agent.

The parts are then immersed for 10 min in a 10% solution of ammonium chloride in
waier at a lemperature of (20 + 35) °C.

Without drying, but after shaking off any drops, the parts placed for 10 min in

are
box containing air saturated with moisture at a temperature of (20t 5) °C.

, their surfaces shall show no signs of rust.

When using the liquids specified for the test, adequate precautions must be taken to prevent inhalation of
their vapours.

Traces of rust on sharp edges and any yellowish film removable by rubbing are ignored.

For small helical springs and the like, and for parts exposed to abrasion, a layer of grease may provide

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

32. Radiation, toxicity and similar hazards

32.1

Appliances shall not emit harmful radiation or present a toxic or similar hazard.

Compliance is checked by a suitable

A test is not yet available.
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Plague d'amét
Stop plate
! o /\\ 180—
/—T\ ™~ \ , 80 Py Cylindrique
/ i N\ \\ ; A e~ Cylindrical
/ [I—? '_.--!—-\ aY \f/m —“ g R ' AI B./R=2 |
K N [=] - ) H a
e R ooy e
=1 - : N ¥ PR YT SR A! Bla_......
\ F—=os— / —F Insulating material | 301 Section A=A B~B
1

C sphérique g2P¢ c-c

ar. WYY Section
Sphericai
F 5 Y7PPURy SRR | | SR SUNN e . . e2es
LARECTISIONS €0 NTGinieiics mmensions in miiimeires
Tolérances: Tolerances:
sur les angles + § onangles + §
sur les dimensions: on linear dimensions:
PP R +0 +0
inférieures 4 2Smm:  ,, .. lessthan 25mm: . ..
—u,ud - 0.02
supéricures a 25 mm: £ 0,2 over 25 mm: £ ().2
Fig. 1. — Doigt d’épreuve pour l'essai du paragraphe 8.1.
Standard test finger for the test of Sub-clause 8.1.
4 +0
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)
H - 47 "
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=
t [-1~]
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Dimensions en milliméires Dimensions in millimetres

FiG. 2. — Broche d’essai pour I'essai du paragraphe 8.1.
Test pin for the test of Sub-clause 8.1.
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Plaque & barne Extrémité de retour isolée
Terminal block Insulated returning end

J—I_A_A_A_,—LL_A_A L L L. .
A

|
=
=
=

‘ R

l A/ Conducteur & haut coefficient de
= ‘r température, de 0,3 mm de diamatre,
a espacement régulier de 10 mm.
Wirs with high tempsraturs cosffici

0.3 mm in diameter, evenly spaced

10 mm apart
» 4 | - A\
\\
[\ Fils isolés de séparation pour le
maintien de I'espacement régulier
/ Insulated separator threads to
L/ maintain even spacing
/]
4
14

Cadre métaliique isolé de

L VANRY YRR E r R 2 < TEERY VENRY VY ¥ s dimensions 2 mm X 12 mm
: W WY YWY Insulated metal frame with
dimensions 2 mm X 12 mm

Dimensions en millimétres Dimensions in millimetres

Fi1G. 3. — Grille pour P'essai de brilure du paragraphe 11.7.
Grid for the heatstroke test of Sub-clause 11.7.
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A - Couches de tissu de recouvrement A - Sheets of lagging material
B - Masse distribuée uniformément B — Uniformly distributed mass
C - Feuilles d’aluminium C — Sheets of aluminium foil
D — Matelas ou coussin en essai D — Blanket or pad under test
E - Support en contre-plaqué E - Plywood support

Fic. 4. — Schéma pour la mesure du courant de fuite de la partic souple pour l'essai du
paragraphe 13.2.
Diagram for measurement of leakage current of the flexible part for the test of
Sub-clause 13.2.



Partie accessible __ | L Accessible pant
Partie métallique inaccessibla 7/222222;/ / - inaccessible metal part
Doubie 4’ Isolation principaie m"' Basic insulation ) Double
Inti
isofation { solation supplémentaire —- 1,'-_-.‘“-“-? Supplementary msulatmni'"s"'am"
Isolation renforcée I\ Reinforced insulation
-
Bo I oA
(ma)
1? | ?2
— |
J
) o
Fig. 5. — Schcma pour la mesure du courant de fuite des unités de commande pour I'essai
du paragraphe (3.3,
Diagram for measurement of leaka ¢ current of the control unit for the test of
g g
Sub-clause 13.3

Transformateur 3 haute tension

iy , [~ High-vohage transformer

)
% 1///

Y'Y \_l

Transformateur d'isolement \AALAA
isolating transformer r_f'WYY\_ .

N

Alimentation trinhaséa {

Three-phase suppl; ‘
v

FiG. 6. — Schéma pour I'essaj diélectrique pour Pessai du paragraphe 13.4.
Diagram for electric-strength test for the test of Sub-clause 13.4.
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Section A-A

Couche supérieure de
tissu de recouvrement

Upper lagging sheet
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Lower lagging sheet
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Matériau de recouvrement
Lagging material
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W77 1]
5 6 7 8
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FiG. 8. — Positions de la couche supérieure de matériau de recouvrement pour Ilessai du
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Matériau de recouvrement Appareil
Lagging material Appliance
b ]
. e s e 1': - ‘,‘- .

IG\\‘\\\.\.\..{.\:\‘\\\ \\\ s to
NSl Seeeewat Ao

&@ AAARALRLL RN

o b
o e b — o,
3 3
T etieset Seametone A EIETON
SRR s S RN
N
Q}\\\\\\\\\\\\\\l [havesseesaewsaasawt;
392/88

FiG. 9. — Exemples de plis réalisés pour I'essai du paragraphe 19.6.
Examples of folds for the test of Sub-clause 19.6.



Plaque d’acier

Steel plate E
Cotés en midtal lisse ﬂ
Smooth metal sides \H\
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Plaque d'acier
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Section A-A

[ow . .

Dimensions en millimétres

Fi. 10. — Tambour tournant pour I'essai des coussins du paragranhe
X x L =4 r

.
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Support en bois

s

Vooden support
_.ﬁ& 'M

o

w

592/88

Dimensions in millimetres

217

Tumbling barrel for testing pads to Sub-clause 21.7.



Page 78
EN 60967 : 1990

Axe ajusté sans serrage
~

Shaft fits loosely

T~

Trou de graissage noyé
/ Countersunk oll hole

Rondelle usinée
4 Machi
| 1 // achined washer
f P NI 12
51 / v’l" \ Bras o
| ( | ; Arm - Prise pour vis de serrage
! \'f/ ] Tap for setscrew
) Support
[- P 4 —r— — o hrae
Dase Mu wiwae
Arm support
304 114
25
-—JL—- Arrat an caoutchoue a8 25 —h
\ Rubber stopper T { \ |
] 0 i =
\ Rayon de ia gorge = 3 77 12,5 25]’5 H 8 ! : L : !
15 3% 835 —=1 »". Groove radius = 3 N8 ' 2 % =
! Fentels—"‘!' _‘5 [ ]
%6:5 _Slot 7 _-;H:——*" - 7% -
12

Bras
Arm X

<>
’X )T\ Echantitlon roulé naturellement
//\I {pas de fronces)

{no creases)

5——'—_‘0 ,/’Xl)’// Specimen looped naturaily
/
[~ £ -

5 850
Support { o l\’\'ﬁ/ ‘Z) o Carte
dubras | it e 0 Card
Arm support { i
PP /A\_—.\) Base // |~ Enclume
{ — Anvil
Dsux agrafes
Two staples o e
254/
Dimensions en millimérres Dimensions in millimetres
Tinlirananse =15 b P SR ne
LUCIGACES TV, ftoigragincey 1 v.o
FiG. 11. — Dispositif de' chocs pour I'essai des housses de

du paragraphe 21.10.

Impact apparatus for testing enclosures of moisture-proof pads tested to Sub-clause

21.10.
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Sens de traction 1
Direction of puil

Sens des striures
Direction of striations

Dimensions en milliméires
Tolérances +0,05 sauf indication contraire
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\y/( A ?
<™ 19,05
19,(25 \ |
\ N
7 { \ Sens de traction

Direction of pull

(]
3,4

N
AN

50.8
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Dimensions in millimetres
Tolerances *0.05 unless otherwise shown

FIG. 12. — Forme de [’échantilion pour I'essai de résistance au déchirement du paragraphe
21.12.
Specimen shape for tear resistance test of Sub-clause 21.12.
Ressort du mécanisme d'accrochage
" . Rel -mechanism spring
Céne de détente Tige d'accrochage Machoire d‘accrochage
Release cone Ressort du céne [ Release bar /Release jaw
Cone spring
L a-a P v 7 7
2 IE 37 7) ::-‘-y/ ’_a/ / //H\
{”‘/ A & A8 8 8 a8 L 9 H\AL\
B 0 O S w17y 7 izl B\
VAV VTV VS _II , !
Iy 5.5.¥.) o,
Lrevver—d |/ X‘B_,/
77 277 = /
Ressoit de ia pidce |Tige de la piéce /
Hammer head de frappe de frappe /Bouton d'armement
Hammer spring Hammer shaft Cocking knob
FiG. 13. — Appareil d’essai de choc a ressort pour I'essai du paragraphe 21.17.

Spring-operated impact-test apparatus for the test of Sub-clause 21.17.
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30° Détails des poulies A et B
(—7 Details of pulleys A and B
inc. .

BA

—
Ay
Diamétre non Rayon = 4
inférieura 50 . Te—100 oo a o;
Diameter not 100 X iamétre non

. . Py inféri 450
l_ Ll/ iess than 50 I L} Irr:..:i?:- not
D
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less than 50
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i I a e A O 4 | By
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[ Y Pin —
AY
Pignon:
diamétre du cercle primitif
\ de fonctionnement = 88,9
| 20 dents avec chaine de 12,7 L . N
Sprocket: _Aé]
M 0,25 Pitch circie diameter: 88,9 0?5 K l”ml
il 0.25ke 20 teeth with 12,7 pitch chain <oka il P
Dimensions en millimétres Dimensions in millimetres
FiG. 14. — Appareil de pliage des éléments chauffants et des conducteurs internes du

paragraphe 2]1.20.
Apparatus for the flexing test on heating elements and internal wiring of
ouo-cmuse 21.20.
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” | “ Etrier fixe
// | \\ Fixed stirrup
ol 1 ,
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Echantillon
- Sample
o
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Brass bar
Barre métallique

Metal rod

Dimensions en mm

Etrier mobile
Moving stirrup

507/88

Dimensions in mm

FiG. 15. — Etriers pour 'essai de traction du paragraphe 21.21.
Stirrups for the tensile test of Sub-clause 21.21.
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Planche en bois
Wooden board o 300mm ,—i
|
///////////////////{//////,/,/,/7|
[}
/) '\\ x
NS S S ) [N {
\ \ \) Dimension x en matres
Couverture électrique Force Fen newtons
Surface horizontale Electric blanket Dimension x in metres
Horizontai surface Force Fin newtons
L 777 7 7 77 77777777
~— A
/ S "
S S SN !
598788
FiG. 16. — Positions de la couverture pendant I’essai de résistance au froissage du paragraphe

22.16.
Positions of blanket for ruck-resistance test of Sub-clause 22.16.



Contrepoids
Counterweight

N - |
Semple ! X
mie\ X | NS
N\ | S
W&
Plaque support 4 s/
z“"—i:;:bl'e \\ : \)}?« l;??/ Axe d'oscillation
_ \¥ /F//A,xls of oscillation

RN XN

Membre oscillant

Oscillating frama

?;;i:ﬁ:if de sarrag;gﬁ@f/x ’// /
posedle . — /S

101282
0142

— Appareil pour i'essai de flexion du paragraphe 25.9.
Apparatus for the fiexing test of Sub-clause 25.9.

Page 83
67.: 1990



rage 34
EN 60967 : 1990

'CONSTRUCTIONS SATISFAISANTES — ACCEPTABLE CONSTRUCTIONS

w w w 399788

Goujons fixés de fagon sGre i I'appareil
Studs securely attached to the appliance

I |

i |

. — 7\
| 1 CSLA )
;WEI{ZN o e

i

| n
i H g

)

G . 600/88
Partic de l'appareil en matiére isolante et de forme Dispositif de serrage du cible fixé & I'appareil ou les
telle qu'il est évident qu'elle fait partie du dispositif collerettes qui en ,fc... artie.
de serrage du céble.
Part of appliance of insulating material and so- One of the ciamping members is fixed to the
shaped that it obviously forms part of a cord clamp. appliance.

Les vis de serrage peuvent traverser dans des trous filetés dans I'appareil, ou des trous libres pour &tre fixées par
des écrous.

Clamping screws may pass into threaded holes in the appliance or through clearance holes, where they are

racl .
secured by nuts.

FiG. 18. — Exemples de dispositifs d’arrét de traction et de tension {voir paragraphc 25.10
(constructions satisfaisantes). ‘
Schematic representation of cord anchorages (see Sub-clause 25.10) (accepta

construcnons).



Les vis traversani des trous filetés
écrous) ne sont pas non plus acceptab)

Screws passing through threaded holes in the a

2y emazsa)
secured by nuts)

are equaily unacceptabie.
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CONSTRUCTIONS NON SATISFAISANTES - UNACCEPTABLE CONSTRUCTIONS
|
/\'\\ AJ['\\ "1"-\
I |! Y !I T | ! ==
Iy M HIZN
—a N/ B —ri—))
RS i  — . —
i H I
I |%___mﬂ||m

(F 80i738

dans l'appareil (ou les vis traversant des. trous libres dans I'appareil et fixés par des

ag
us accep! <3,

ppliance (or screws passing through clearance holes in the appliance and

MG, 18. — Fin (consiruciions non satisfaisantes).
Y AP YN N I
w

/)
AN/ Y

. r A\ \
;IS R XN
. /N N\

w\"/ // %hantlllon \V/&W%e(

Sphérique / Sample
Spherical —
FIG. 9. — Appareil pour I'essai a la bille du paragraphe 30.3 /\

Ball-pressure apparatus for the test of Sub-clause 30.3 TARY
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Bornes
Terminais
N\

N

. >
Elsctiodes en cuivie e —— | ‘I 4
{voir détail A) I e S ﬂj

Brass electrodes
{see detail A}

Plaque isolante réglable
{pour supporter le masqus)
Adjustable insulating plate

(to support mask}

Partie supérieure
du masque {voir détaii Ci
/ Upper member

of mask (see detail C}

Partie inférieure
du masque (voir détail B)

Lower part of mask
{soe datail B)

\\ Butée arriére
2 Back stop

Plaque de fixation

Détail
Detail

Electrodes en cuivre

A

P,

Brass eiectrodes

—_ R
" Basepiate
-y |

{ 4 A
X X
@3mm? J\r i@ 3mm /3\
A
Angle de la pointe 45°
Angle of tip 45° 602/88
A
1G. 20. — Appareil pour ['essai d’amorcage d’étincelles du paragraphe 0.1 [(suite page / 1\
RSN SV LRPPTEYSE YT it o r o= wwes r-o g’
suivante).
Apparatus for spark-iginition test of Sub-clause 30 1' (continuation on next page).
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100 ee- 10

|
— |

 — ']
f_-_. [le ]

100

%
‘.
=

s

Section A-A
A= I
e
10 m r_,:_.' m:.-')
Section B-B 177174
Dimensions en millimétres Dimensions in millimeires

Detail B — Partic inféricure du masque
Lower member of mask

[o4 / \ C
mi {1 "\ i

il
(iR Vue du plan
\\_l ! i !// Plan vie:-'

\ Section avec détails
NN o 0 QY B G dotts
\\\\\\ RS } &\\\ of electrode channel

12

-------- 178174
Dimensions en millimétres Dimensions in millimeires.

Poids approximatif 100 g Si nécessaire, la Weight approximately 100 g If necessary,

hauteur peut étre réduite ou des poids the height may be reduced or weights added,

ajoutés en prenant soin de ne pas ménager care being taken .not to provide a

un chemin basse résisiance enire  les low-resistance path between the clectrodes.

électrodes.

Detail C — Partic supérieure du masque
Upper member of mask

é




APPENDIX B

ELECTRONIC CIRCUITS

BI. Scope

This appendix applies to circuits comprising at least one electronic component.

B2. Definitions
Additional definitions:
B2.101  Electronic component denotes a part in which conduction is achieved principally by
electrons moving through a vacuum, gas or semi-conductor.

B2.102  Protective imped
conductive parts an
fault conditions in t

ween live parts and accessible
uon‘ﬂai use and under likely

B4. General notes on tests
Addition:
B4.1 Al clauses of this standard, as modified in this appendix, apply to electronic circuits.

Addition:

-~y
;
B
o~
o

Additional sub-clause:

re is fo be taken that the supply is free from such perturbations from external sources
inai can influence the results of the tests.

B8. Protection against electric shock

B8.1 The explanation concerning safety extra-low voltage is n



EN &0087 . 1000
AdLN UVUJUS +» AJJIV
A A2t e
Auusiorn.
An accessible part is not considered to be live if
— the part is supplied from a safety isolating transformer, provided that:
« for a.c. the peak value of the voltage does not exceed 42.4 V;

or,

~ the part is separated from live parts by protective impedance.

In the case of protective impedance, the current beiween the part and the suppiy
source shall not exceed 2 mA for d.c. and its peak value shail not exceed 0.7 mA for
a.c.,, and moreover:

— for voltages having a peak value over 424 V up to and including 450 V the
capacitance shall not exceed 0.1 pF;

1

aae ving o neak usliea avae A YV ne tn ond inalndios 15 LY dis
— {Or Voitages naving peak value over 450 V up {0 and incCluding 15 KV in€ Qischairge
shall wat avnaad A5 O
Sl1laii 11UL CAVOLU o e

Voltages and currents are measured between the relevant parts and either pole of the
supply source. Discharges are measured immediately after the interruption of the supply.

The circuit for measuring the current has a total resistance of 1750 = 250 Q and is
shunted by a capacitor such that the time constant of the circuit is 225 * 15 us. Details of
a suitable circuit are given in Appendix G.

The measuring circuit has an accuracy within 5% for all frequencies in the range of 20 Hz to § 000 Hz.

For voltages having a peak value over 15 kV other requirements are under consideration.

B8.4 Addition:

This requirement does not apply to capacitors complying with the requirement for
protective impedance.

RI1  aating
AFKk L. ll‘;-lllls
B11.6 Addition to the table: Temperature
rise
. (K)
Capacitors complying with IEC Publication 384-14 or Subclause 14.20f HD 195. .. .......ccvue.... 50
Printed circuits boards bonded with epoxy resin ........... ... it 120
= OB L L .
Addition

B13. [Electrical insulation and leakage cn

B13.1 Addition:

Proteciive impedance is disconnecied from live paris before carrying oui ihe tesis.
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B16. Insulation resistance and electric strength

Bl6.1 Addition:
Protective impedance
Bl6.4 Addition:

The electric strength test between parts of different polarity is not made if the
requirements of Clause BI19 are met with the parts short-circuited.

o
N
>

bnormal operation

Additional sub-clauses:

B19.101 Electronic circuits shall be so designed and applied that a fault condition will not

render the appliance unsafe with regard to electric shock, fire hazard, mechanical hazard
or dangerous malfunction.

in Sub-ciause
J

nditions specified

If the safety of the appliance under any of the fault conditions depends on the operation of a
miniature fuse-link complying with HD 109, the test of Sub-clause B19.104 is made.

During and after each test, the temperature of windings

<
ature of windings sl
specified in the table of Sub-clause 17.1 and the ippliance shall cor
specified in Sub-clause 19.9. In particular, live parts shall not be accessible to

L2 LSS ARSI S sisl

test finger or the test pin, as specified in Sub-clause 81 Any current

i

protective impedance shall not exceed the limits specified in Sub-c ause BS.1.

4 a conductor of a printed circuit board becomes open-circuited, the appliance is
d have withsiood the particular test, provided ail three of the Joliowing

148 LS b ax

= any loosened conductor does not reduce the creepage disiances or clearances beiween live
o vl oD 2en Ao
parts and accessible metal parts below the values specified in Clause B29;

~ the appliance withstands the tests of Sub-clause B19.103 with the open-circuited conductor
bridged.
Unless it is necessary (o replace components after any of the tests, the electric stren
need only be carried out after the final test on the electronic circuit.

In general, examination of the appliance and its circuit diagram will reveal the fault conditions which have to

be simulated, so that testing can be limited to those cases which may be expected to give the most unfavourable
lcSuu



B19.102 Fault conditions 1) to 6) specified in Sub-clause B19.103 are not applied to circuits or

47

parts of circuits where both of the following conditions are met:

— the electronic circuit is a low-power circuit as described below;
—'the protection against electric shock, fire hazard, mechanical hazard or dangerous

malfunction in other parts of the appliance does not rely on the correct functioning of the
electronic circuit.

A Fnois cwmnitnee Alsnssd H
Pz IUW'IIUWC' Lll(.ull s,

The appliance is operated at rated voltage or at the upper limit of the rated voltage
range and a variable resistor, adjusted to its maximum resistance, is connected between the
point to be investigated and the opposite pole of the supply source.

The resistance is then decreased until the power consumed hu the resictor reaches a

maximum. Any point nearest to the supply at which the maximum power delivered to this
resistor does not exceed 15 W at the end of 5 s is called a low power point. The part of
the circuit farther from the supply source than a low power point is considered to be a

poini

low-power circuit.

The measurements are made from only one pole of the supply source, preferably the one that gives the fewest

low power points.

When determining the low power points, it is recommended to start with points close to the supply source.

B19.103 The following fault conditions are considered and, if necessary, applied one at a time.
Consequential faults are taken inio consideration.
1) Short-circuit of creepage distances and clearances between live parts of different polarity,
if these distances are less than the values specified in Clause B29, unless the relevant
part is adequately encapsulated.

3) Short-circuit of any two terminals of an electronic component, other than integrated
circuits.

6) Failure of an integrated circuit. In this case the possible hazardous situations of the
appliance are assessed to ensure that safety does not rely on the correct functioning of
such a component.

/1\ Z)_;Fall,um of triacs in the diode maoda.
‘. ¥ ‘

All possible output signals are conszdered under faulf condmons thhm the mtegrated
circuit. If it can be shown that a particular output signal is unlikely to occur, then the
relevant fault is not considered.

-Microprocessors are regar

in’ addition, each low-power circuit is short-circuited by connecting the low power point to
the pole of ihe supply from which the measurements were made.
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For simulation of the fault conditions, the appliance is operated under the ¢

When any of the fault conditions are simulated, the test is carried out until steady
conditinm s oosabli L

In each case, the test is ended if interruption of the supply occurs within the appliance

Lppeanee,

Fault condition 5) is not applied

etween the iwo circuits of an optocoupler.

If the appliance incorporates an electronic circuit which operates to ensure compliance with
Clause 19, other than Sub-clause 19.3, the relevant test is repeated with a single fault
simulated, as indicated in 1) to 6) above.

Fault condition 6) is applied to encapsulated and

ippued 1o LRLLPS& L840

be assessed by other methods.

P‘osit‘ive Temperature Coejﬁcient resistors (PTC's) Neganve Temperature Caeﬂ“ cient

Bi5.104 I, for any of the fault conditions specified in Sub-clause B19.103, the safety of the appliance
depends on the operation of a miniature fuse-link complying with HD 109, the test is repeated but
with the miniature fuse-link is replaced by an ammeter.

If the current measured does not exceed 2.1 times the rated current of the fuse-link, the

circuit is not considered to be adequately protected and the test is carried out wub the
Sfuse-link short-circuited.

If the current measured is at least 2.75 times the raied current of the fuse-iink, the
circuit is considered to be adeguately protected.

If the current measured exceeds 2.1 times the rated current of the fuse-link, but does not
exceed 2.75 times the rated current, the fuse-link is short-circuited and the test is carried out

— for quick acting fuse-links for 30 min:

— for time lag fuse-links for 2 min.

In case of doubt, the maximum resistance of the fuse-link has to he taken into when

1 iMoo account when dyisuu;u;ng 2
current.

_
11

The verification whether the fuse-link acts as a protecting device is based on the fusing characteristics specified

CRAraciensiics sp

in HD 109 which also gives the information necessary to calculate the maximum resistance of the fuse-link.

Other fuses are considered as intentionally weak parts in accordance with Sub-clause 19.1.

Parts separated by protective impedance shall comply with the requirements for double
or reinforced insulation.

B22.5 Addition:

Reinforced insulation is allowed for parts separated by a SELV transformer or
protective impedance and for parts separated by an optocoupler.



B22.101 Protective impedance shall consist of at least two separate components the impe
of which is unlikely to change significantly during the lifetime of the appliance. I

of the components is short-circuited or open-circuited, the values specified in Sub-clauge
B8.1 shall not be exceeded.

—

Compliance is checked by inspection and by measurement.

| - Resistors complying with Sub-clause 14.1 and capacitors complying with Sub-clause 14.2 of HD 195 are
| considered to comply with this requirement.

B29. Creepage distances, clearances and distances through insulation

B29.1 Addition:

e T, pie adeosa Lo serh-nc L.
For conductive patterns on printed circuit boards, except at their edges, the values in the
table between parts of different polarity may be reduced as long as the peak value of the

~ 150 V per mm with a minimum distance of 0.2 mm, if protected against the deposition of
dirt;

- 100 V per mm with a minimum distance of 0.5 mm, if not protected against the
deposition of dirt. ‘

oliages exceeding 50 V the reduced creepage distances only apply if the Proof Tracking

PRI P PO rr A s

i Index {PT1} of the printed circuit board measured according fo HD 2i4 is greater than 175,

These distances may be reduced further provided that the appliance complies with the
requirements of Clause B19 when the distances are short-circuited in turn.

When the limits mentioned above lead o higher vaiues than those of the tabie, the values of the table apply.

For live parts of different polarity separated by basic insulation only, creepage distances
and clearances smaller than those specified in the table are allowed provided the
requirements of Clause BI9 are met if these creepage distances and clearances are
short-circuited in turn.

Creepage distances and clearances within optocouplers are not measured if the individual
insulations are adequately sealed and if air is excluded between individual layers of the

material.




O—

Supply . ~
source Ze ‘ (i) Zs

I n)

A

439/88

D is a point farthest from the supply source where the maximum power delivered to external load exceeds

(314

i5 wW.

A and B are points closest to the supply source where the maximum power delivered to external load does
not exceed 15 W. These are iow-power points.

Points A and B are separately short-circuited to C.

The fault conditions 1) to 6) specified in Sub-clause B19.103 are applied individually to Z,, Z,, Z,, Z, and Z,
where applicable.

FIG. Bl. — Example of an electronic circuit with low power points.
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pecification for the iagging materiai

>

The lagging material has the following composition:

Open-cell polyether;

Cell count 18 + 2 per cm;

Specific mass 30 kg/m® + 10 %;

Hardnass 120 N - 170 N at 40 % Impression measured according to I1SO 2439.
For dotorminins o thinknaoce nf tha chante nf lap;ninn matarial tn ha 1end an avants
¥ s \lvivllllllllllu SIEW AMITWNIIGOUYT Wi I SITO0GIo Wi Ida yll' riquoiiar W UG Uuoou, arn: ovaiiin
distributed heat source having dimensions of 1 mx 1 mand aninput of 100 W+ 2 W, is
placed centrally between two layers of lagging material

n o 1iInnar o 2Ares N enNnIIrrn
hededd A - g ~ P e WVIIAI W LA A= uypvl VU IAWY V (341 TI44 PV W
o clryo nf tha chonte nf lanmina matarial in At Inaat 1 D e v 1 9
THU GIAT Wi (0 JHTULY U jayylily 11IQiTNIar 1o QL iAol 1,2 i A 1, 1)
Thna hant amnesrnn In annnanéacd $a beo mesommblis momad Sloo Smconoe ocomdeccom —fmm P e mmc e T
108 nieal SUUILE 1> LuUnNneCiou U uie supply ana iu siperaiure nsSe Is medasureua. ine
thinknooce nf thao lanmina matarial ia astablinhand washonm b Smallmiadonn adomodis $ocaese oombescom ool oo
HOVROIGOY VI WiV jaygyiily icaicnial o Ootauvnoncu widil uie 1Uiowiillg Steady eimnpeiaiuie nse

- 25 K # 1 K for over blankets for clause 11;

- 60 K % 2 K for under-blankets, pads and mattresses for clause 11 and 19.2, 19.4,
19.5 and 19.6;

A . | |
[3\ o £3\

If the thickness of the lagging material below the heat source is regarded as 2 d, the
approximate thickness of the lagging material covering the heat source is:

—_— A LS.

pry - PR PSR S .
S ioHperaiuIie 1ioe Ul co n,

- 0,2 d corresponding {
- d corresponding to a temperature rise of 60 K;

AN
£3\

NOTES

i The dimension d is approximately 36 mm.
2 The heat source may consist of a conductive sheet or of two cotton sheets between which a heating

s o

conductor is uniformiy aranged so that the distance beiween adjacent runs does not exceed 20 mm.

-1 I 20l _ Beed A _ L AL _ L _ _ 2 B2 ko o PR P e et L mddlm o Sanas
2 L] Sllgl“ aujuSlmcnw Ul 18 neal aiscnaige ar necessal y. nese can ve acineveu D’ ICIOIIQ aw
shaeats of suitable taxtile material
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APPENDIX D

APPARATUS FOR THE MECHANICAL STRENGTH TEST OR BLANKETS

DI, has a rotating drum 160 mm in diameter and of
lengih of the bianket. Solid rubber spheres having a

d Hardness of 40/50 are cut and attached
| 5
12

b X

y 25 mm. The spheres are arranged in

spaced around the circumference of the drum, the spheres in each row
being 320 mm apart. The spheres are

,,,,,, “apa?

adjacent rows, as shown in

six rows equa

ositioned mid-way beiween pairs of spheres in

te aboul iis carrier shaft.

£
3
by
3
.
b
[\
«
-
(-}
P

Below the drum a square section bar 25 mm x 25 mm is attached so that it can freely
rotate in carriers mounted in guide rails which are free to move up and down. Weights can
be attached to the carriers so that the total mass of the bar and carriers can be adjusted.

Smooth hardwood cylinders having a diameter of 65 mm and a length of 140 mm are
positioned above the drum. Each cylinder is locked to a pair of arms which pivot on an
axis at a distance of 160 mm from the axis of the cylinder. The cylinders are positioned so
that every sphere passes under the centre of a cylinder. The pi at bar is positioned so that

pitch circle diameter of 230 mm is secured to each end of the drum

wdless chains, which carry a driving bar, pass over these sprockets and round

The clamping bar, as shown in Figure D3, is attached to the driving bar by means of
3.5 mm diameter screws. Wire swivels are attached to the lower edge of the clamping bar
as shown in the figure.

adjustable webbing straps. It is then pas.sed over the d.rz.m, un
and clipped to the other end of . the webbimr stra The blanket and straps form a -

The blanket is secured over its entire length to the wire swivels by means of cli
1,

Any power supply cord is attached to the driving bar in such a way that it will not affect the result of the
test.

Means are provided o raise the cyfinders when the driving bar passes over the drum, so as to avoid damage
to the apparatus.

is separately driven. Both the drum and square sectional bar are rotated by means of the

blanket passing over.
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T BN Bras du cylindre

A i)

Cylindres biogués /,/,‘( \ (\(‘f\§\\\\(\\\‘/%.l I }
Locked cylinders ™ /"//\\“\\I ,//f\\\\m ”LA »
Paliers autosjustables "W i"'\w I"H.qu ’
Self-aligning bearings\m M # ({‘n‘ (¥ J - ':
/R -~

d’entrainement ' — ﬂﬂ_"ﬂ'—?’:ﬁ“ﬁl B\E
Drivingchain . |FiUA] P VT‘IH N
= 1k

Pignon

Pl - PR TN
SprocRet

\ "\ Barre d'entrainement

A
g ‘_u \‘} Driving bar

Boredesersge =t ¥ ||
il |

gz - Lt T -
S :
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~
e

AN S|
A\ Souperuresnessa /4 ]

jl// =TS 4 Il
BB == )
\
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X
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i
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;
2
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/,
%/
AN
.
\

\

|

Caifee J/ W
Square section 605/88
bar

Fig. DI. — Appareil pour ’essai de résistance mécanique des couvertures.

Apparatus for mechanical sirength test on blankets.
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Cylindres
-1 Cylinders

o

Bras du cylindre

Cylinder arm

Saillie sur le tambour R

Projections on drum ‘M

Détails du tambour et des cylindres
Details of drum and cylinders.

NN
& 25 9outtiére métallique / \\ W //\)/X
z:,e;::::méi - /“’(W @25 tourillons métalliques

& A N = steel wire swivel
V8 thick > \_/\
(A Gonds soudés 2 la gouttiére
Hinges brazed to ci i
Hing azed to channel c07/88
Dimensions en millimeétres

Dimensions in miliimetres

¢tails de la barre de serrage.
ciails of clamping bar.



The methods of measuring creepage distances and clearances to be - used to interpret
the requirements of Sub-clause 29.1 are indicated in Cases. I to 10 of this appendix.

These cases do not differentiate between gaps and grooves or between types of

insulation.
The foliowing assumptions are made:

1. A groove may have parallel, converging or diverging sides.

1]

Any groove having diverging sides, a minimum width exceeding 0.25 mm, a depth
exceeding 1.5 mm and a widih ai ihe botiom equal fo or grearer than i mm, is

_____ A1

P —
reguaraca ay an al

gap (se

3

Case 8).

3. Any corner including an angle less than 80° is assumed to be bridged with an insulating
link of 1 mm width (0.25 mm for dirt-free situations) moved into the most unfavourable
position (see Case 3).

3. A creepage path is assumed not to exist if there is an air gap as defined in Item 2
above exceeding 0.25 mm.

6. Creepage distances and clearances measured between parts moving relative to each other

R 4

are measured when these parts are in their most unfavourable stationary positions.

3

A computed creepage distance is never less than a measured clearance.

~N

8. Any air gap less than 1 mm (0.25 mm for dirt-free situations) is ignored in computing
the total clearance.
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I | < 1 mm
— | | I
XX YN XYM X X
Condition:  Path under consideration includes a parallel- or convergingsided groove of any depth with a width less
than 1 mm.
Rule: Creepage distance and clearance are measired directly across the groove as shown

U N N
SESOOY BSOS S

A VAV VAVAVAVANVAVAVAVAY AV

Path under consideration includes a parallel-sided groove of any depth and equal to or more than | mm

Condition:
wluc
Rule: Clearance is the “line of sight™ distance. Creepage path follows the contour of the groove.
Case 2
imm
- —] s —_—
TN OO
T OXNASCN
Condition: ~ Path under consideration includes a V-shaped groove with internal angle of less than 80° and with a
width greater than | mm.
Rule: Clearance is the “line of sighi” disiance. Creepage path follows the contour of the groove but
“short-circuits” the bottom of the groove by 1 mm (0.25 mm for dirt-free situations) link.
Case 3
Y %% Uh) .
Condition:  Path under considerat tion includes a rib.
Rule: Clearance is the shortest direct air path over the top of the rib. Creepage path follows. the contour of the

FI’

Case 4

— Clearance
m——— Creepage distance

A ki o B
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] <1 mm
=0

X

Path under consideration includes an uncemented joint with grooves less than 1 mm (0.25 mm for

Condition:
dirt-free situations) wide on either side.
Rule: Creepage and clearance path is the “line of sight” distance shown.

Case 5

> 1mm

Condition Path under consideration includes an uncemented joint with grooves equal to or more than | mm wide
each side
Ruie: Ciearance is the “iine of sight” distance. Creepage path foliows the contour of the grooves.
Case 6
2 imm : <1 mm
I/\ ! ! ! H
AN SN IN N NSNS SONSNANANIAN AN
Condition:  Path under consideration includes an uncemented joint with a groove on ome side less than | mm wide
and the groove on the other side equai to or more than i mm wide.
Rule: Clearance and creepage path are as shown.
Coca 7
AW T
ot
e Clearance
———— Creepage distance

A



5 mm

= 1,
R

> 1 mm
Path under consideration includes a diverging-sided groove equal to or greater than i.5 mm deep and
greater than 0.25 mm wide at the narrowest part and equal 10 or greater than 1 mm at the bottom

rance h ght” distance. Creepage path follows the contour of the groove
Case 3 applies as well to an internal corner if the angie is less than 80°.

Case 8

STAT
ALEk
b

Gap between head of screw and wall of recess too narrow to be taken into account.

Case 9

e Clearance
= Creepage distance



Gap between head of screw and wall of recess wide enot




Pag
EN 60967 :
APPENDIX F
Yoid
APPENDIX G
CIRCUIT FOR MEASURING LEAKAGE CURRENTS
A suitable circuit for measuring leakage currents in accordance with Sub-clause 13.2 is

shown in Figure GI.

ectifier arrangement with germanium diodes D and a
a capacitor C for adjusting the characteristics of the

switch S for adjusting the current range of the

Cu

The most sensitive range of the complete instrument must not exceed 1.0 mA, hig
ranges being obtained by shunting the coil of the meter by non-inductive resistors & an
simuitaneously adjusting the series resistors RV so as to maintain the total resistance
R, + RV + R, of the circuit at the value specified.

b4

[=9

r TT A

The basic calibration points, at a sim 50 Hz or 60 Hz, are 0.25 mA,

0.5 mA and 0.75 mA.

y of

he ci cu:t may be protected against overcurrents, but the method chosen must not affect the characteristics of

The resistance R, is calculated from the voltage drop measured across the rectifier arrangement at 0.5 mA, the

resistance RV being then adjusted so as to give the total resistance of the circuit for each range.

Germanium diodes are used, because these have a lower voltage drop than other types of diode, thus resulting

in a more linear scale; preference is given to gold bonded types. The rating of the diodes must be chosen 55 as

Oy Caosen 80 as

to suit the desired maximum range of the complete instrument; however, this range must not exceed 25 mA,

because dicdes suitable for higher currenis have a high voltage drop.

It is recommended th

he switch be so arranged that it automaucally returns to the position giving the
highest current range, i

order to prevent inadvertent damage to the instrument

0 10 mmsirument,

n
The capacitor may be

having preferred vaiues and using a series/parallel
arrangement.

- @

& i

&3
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Appendix H

Selection and sequence of the tests of clause 30
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Resistance to tracking

All equipments

| i

Normal duty Severs duty
conditions conditions
Mo $rmaleio— Tracking tast

NV uauntg lu o
test 176 V
Appendix N
Failure




For the purpose of this standard, method FH: Flame-Horizontal specimen, is used.

For the evaluation of the test results, category FH3 applies, the maximum burning rate
being 40 mm/min.

It more than one specimen does not withstand the test, the material is rejected.

If one specimen does not withstand the test, the test is repeated on another set of five
specimens, ail of which shall then withstand the test.



Appendix K
Glow-wire test
The glow-wire test is made in accordance with IEC 695-2-1.

For the purpose of this standard, the foliowing appilies.
4 Description of test apparatus

The last paragraph before the note is replaced by:

In cases where burning or glowing particies might fall from the specimen onto an external
surface underneath the appliance, the test is made with a piece of white pine-wood board,
approximately 10 mm thick and covered with a single layer of tissue paper, positioned at a
distance of 200 mm + 5 mm below the place where the tip of the glow-wire is applied to
the specimen. If the appliance as a whole is tested, it is placed in its normal position of
use above the pine-wood board which is covered with a single layer of tissue paper.

= PRV

Defore starting the test, the board is conditioned as described in clause 7 for the

specimen.

5 Severities

The duration of application of the tip of the glow-wire to the specimen is 30 s + 1 s.

10 Observations and measurements

Item ¢) doses not apply.



Bad-connection test with heaters
The bad-connection test with heaters is made in accordance with IEC 695-2-3.
For the purpose of this standard, the following applies.
3 General description of the test
Add the following:
Crimped connections are not subjected to the test if
- abad connection cannot give rise to a fire hazard:
- the continuous current is less than 0,5 A;
- the conductors are chosen in accordance with ihe fowing table and are used
together with the correct matching connector:
Cross-sectional area
Continuous cumment 2
mm
A ;
a b
> 05  and < 4,0 - 0.5
> 40 and < 6,0 0,75 1,0
6,0 and < 100 1,0 1,5
10,0 and < 16,0 1.6 2.6
> 16,0 and < 250 25 4,0
Columa a appliss to tinned stranded connectors
Column b applias to other stranded connsctors
Crimped connections are not considered to give rise to a fire hazard if the insulation which
retains the connections withstands the glow-wire test of annex K at the test temperaiures
specified in 30.2.2 or 30.2.3 as applicable.
Sleeves on the ends of stranded -on..uctcrs intended for inseition into screw terminais are

not regarded as crimped conn

When establishing the value of the continuous current, in-rush currents are disregarded.



+

distance of 200 mm

Wy

nce a

above the pine-wood board which

7

specimen. If the applia

starting the test, the board is conditioned as d

Severities

5

pecimen. If the specimen does not withstand the test, the test is

imens, both of which shaii then withstand the test.

ec

o furthier sp

‘mation to be given in the relevant specification

for

=

The first dashed paragraph under item h) does not apply.



Appendix M
aadia_flama ¢act
INCOWICTHAIIC 1CS1

The needie-flame test is made in accordance with IEC 695-2-2.
For the purpose of this standard, the following applies.

4 Description of the apparatus

The sixth paragraph is replaced by:

In cases where burning or glowing particles might fall from the specimen onto an external
surface underneath the appliance, the test is made with a piece of white pine-wood board,
approximately 10 mm thick and covered with a single layer of tissue paper, positioned at a
distance of 200 mm *+ 5§ mm below the place where the test flame is applied to the
specimen. If the appliance as a whole is tested it is placed in its normal position of use
above the pine-wood board which is covered with a single layer of tissue paper. Before
starting the test, the board is conditioned as described in clause 6 for the specimen.

5 Severities
The duration of application of the test flame is 30 s + 1 s.
8 Test procedure

8.4  In the first paragraph the words “or from any source of ignition accidentally applied”
do not apply.

Replace the last two paragraphs by:

[ it~ 4 Y T

At the beginning of the test, the test flame is applied in such a way that at least the tip of
the flame is in contact with the surface of the specimen.
During the application of the test flame the burner is not to be moved. The test flame is
removed immediately after the specified period has elapsed. For examples of test
positions, see fiaure 1.
r LA A
Replace subplauuss 8.5 by -

vrl“vv VUMM WVIAU IS el &/ Y o

b momim e mom o omomd uzo P VT - -~ o YN -
The test is made on one spsecimen. If the specimen does not withstand the test, the test is
ashy P abhall dhnwm caridhadnemd dhn 8aan

repeated on two further specimens, both of which shall then withstand the test.



-wood

slight discolo;ation of the white pine

-~

re is to be no ignition of the tissue paper or

a



Proof tracking test

The proof tracking test is made in accordance with IEC 112,
For the purpose of this standard, the following applieé.
3 Test specimen

The last sentance of the first parag:

§ Test apparatus

The note in subclause 5.1 does not apply

Note 4 in subciause 5.3 does not appiy and the test soiution A described in subciause 5.4
2 2o om d

1o USEU

& Procedure

The voltage referred to in subclause 6.1 is adjusted to 175 V or 250 V as appropriate .

Subclause 6.2 does not apply and the proof tracking test of subclause 6.3 is made five
times. For the latter test, notes 2 and 3 of clause 3 also apply.



Severity of duty conditions of insulating materiai
with respect to the risk of tracking

The severity of the duty conditions of insulating material with respect to the risk of tracking
depenas upon the rate of accumulation of any conductive deposit and upon the period of
tim

me during which the insulating material is subjected to electrical stress.

For the purpose of the requirement, the following duty conditions are recognized.

1. Normal duty conditions: there is virt iiy no deposition of conductive material and a
long period of electrical stress or a light deposition of conductive material and a short
riod of electrical stress

he insulating materials used in many household appliances are not considered to be
subject to deposition of conductive material.

devices which are subject to deposition of conductive material but withstan
relevant electric strength test after an appropriate endurance test, are considere
subject to a light deposition of conductive material.

The insulating materials used in motors which praoduce carbon dust or in switchin

d

Insulating materials having a
adequate for use under normat

N
N

a light deposition of conductive material and a long
avy deposition of conductive material and a short

D
=
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[o]
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@
®
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=
o
[+ 3K »)
)
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e
-

y-3-
D .
3.

o

materials used in heating appliances where air from household premises
ow over these materials, for example in fan heaters, are considered to

;'
1

@ -
)
B s
> 5
%i ar
) @
QL =%

:
cr‘°

be subject io a light deposition of conductive material and a long period of electrical
stress
NOTE - A long period of electrical stress is considered to exist between live parts of different potential

and batwssen live paris and earthed metai parts in the case of:

- appliances intended for continuous operation;

- the input side of the supply switch of appliances not intendad for continuous operation;

- appliances providad with a single-pols switch or similar device and connecied io the suppiy by a
non-polarized plug.

If there is no smclo—nole switch, it is assumed that

s [/SSUT

S not i or continuous operation
are disconnected in all poles from the supp|y bv means of a switch in the fixed wiring or a plug and

Q piug &and
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ANNEX ZX (normative)

SPECIAL NATIONAL CONDITIONS

The tests are based on the most unfavourable system voltage between 220 V

©
i3

[=9
v
(V%)
)
<

5501 SPAIN

A rated voltage covering the use at 127 V is also allowed.

7.7 UNITED KINGDOM

For Class II appliances fitted with a power supply cord, the instruction sheet shall give instructions for

the correct connection of a plug, making it clear that neither wire is to be connected to the carth terminal of
a three-pin plug.

For appuanccs fitted with a 13 A non-rewireable plug, the following information shall be included in the

P Sy

1. Instruction to disno.

1 uction to dispose of a plug that has been cut from the power supply cord and a warning of the shock
hazard should such a plug be inserted in a 13 A socket-outlet elsewhere in the house.

2. Instructions that the fuse cover must be refitted when changing the fuse and that, if the fuse cover is log
the plug must not be used until a replacement is obtained.

Alternatively, instruction to never use the plug without the fuse cover fitted may be used instead.

3. Information that the correct repxacemcm for a detachable fuse carrier is identified by marking or colour
coding (as applicable to the design of the plug fitied).

5. The correct value of the rated current of the fuse and instructions that
approved to BS 1362 should be fitted.

254 SWITZERLAND

Power supply cords of single-phase portable appliances having a rated current not exceeding 10 A, shall
be provided with a plug complying with SEV/ASE 1011.
UNITED KINGDOM

Plugs according to the Standards of Group C in IEC 83 are not allowed

Appliances delivered with a power supply cord are not required to be fitted with a plug, butifa plug is
fitted, it shall comply with BS 1363.

Inthe case of a flat twin tinsel cord, the plug shall be non-rewireable and shall comply with an appropriate

standard, for t:xampxc BS 4573.
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ANNEX ZY (informative)

This document was compiled by CENELEC Technical Committee 61. It contains national deviations from the

content of the European Standard EN 60967. These deviations could not yet be removed and are only applicable
in the countries concemed.

- v 4 e . 2 <rr i e - _

1. ATIONAL DEVIATIONS DUE TO LEGAL REQUIREMENTS

7.7 FINLAND (Resolution of the Ministry of Trade and Industry on Electrical Safety Regulations
INSTAN

— for appliances with type M attachment:

If the power supply cord of this appliance is damaged, it must be replaced by the special cord (quote
the appropriate reference);
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National appendix NA (informative)

Deletions from and IEC text amended by Common Modifications to
IEC Publication 967 (1988) first edition

Foreword

L) PR - = = P

1ne 1oreword has been deleted. It read as follows.

1) The formal decisions or agreements of the IEC
1) The

gectsions or agreements of the 1EC on technical matters, prepared by Technical Committees on which all

the National Committees having a special interest therein are represented, express, as nearly as possible, an

international consensus of opinion on the subjects dealt with.

2) They have the form.of recommendations for international use and they are accepted by the Nati
that sense.

3) In order to promote international unification, the IEC expresses the wish that all National Committees should ad

atio LOMMILCEE Shiculd a

the text of the IEC recommendation for their national rules in so far as national conditions will permit. Any
Aivarcanca hatwrna

divergence between the IEC recommendation and the corresponding national rules should, as far as possible, be
clearly indicated in the latter.

Preface
The preface has been deleted. It read as follows.

This standard has been prepared by IEC Technical Committee No. 61: Safety of Household
and Simiiar Electricai Appliances.

It forms the first edition of this standard and places IEC

this standard is based upon the following documents:

Six Months" Rule Report on Voting

Y

61{CGC)480 61{C0O)529

Further information can be found in the Report on Voting indicated in the table above.

In this standard, the following print types are used:

~ requirements proper: in roman type;
= lest specifications, in italic type;

— explanatory matter: in smaller roman type.
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The following IEC publications are quoted in this standard:

-
Pt
.

Publications Nos. 61-1: Lamp caps and holders together with gauges for the control of interchangeability and
safety. Part 1: Lamp caps.
65 (i985): . Safety requirements for mains operated electronic and related apparatus for household and
similar general uge,
83 (1975): Plugs and socket-outlets for domestic and similar general use. Standards.
85 (1984): Thermal evaluation and classification. of electrical insulation.
{1979): Method for determining the comparaiive and the prooi-iracking indices of soiid insuiating
materials under moist conditions.
127-3 '(1984): Cartridge fuse-links for miniature fuses, Part 3: Sub-miniature fuse-lmks

- am - = H PG PO 34 -
s up to and including 450/

238 (1987): Edison screw lampholders.

320: Appliance couplers for household and similar general purposes.
328 (1972): Switches for appliances

335-1 (1976): Safety of household and similar electrical appliances, Part 1: General requirements.
335-2-32 (1987): Part 2: Particular requirements for massage appliances.
384-14 (1981): Fixed capacitors for use in electronic equipment, Part 14: Sectional specification: Fixed
capacitors for radio mterference suppression. Selection of methods of test and general

requirements.
742 (1983): Isolating transformers and safety isolating transformers. Requirements.
£102A)
(1984)

~ring-onerated imoa ezt ammoratug oed e aalllooet o
Spring-operated impact-test apparatus and its calibration.

Crnma
Rupe

In 1.1, TEC Publication 335-2-32' has been replaced by 'EN 60335-2-32",
Definitions

The text of 2.2.28 has been replaced by 'Void'. It read as follows.

Class appuance denotes an appliance in which protection against electric shock relies upon basic
insulaiion; this implies that there are no means for the connection of accessible conductive parts, if any, to
the "r*bscti"“ conductor in the fixed wiring of the instaliation, reliance in the event of a failure of basic
insulation being placed upon the environment.

Class 0 appliances may have parts with double insulation or reinforced insulation.
General notes on tests

In4.11, line 1 the words 'Class 0 or' have been deleted.

Classification

In6.1, 1, line 2 has been deleted. It read as follows.

— Class 0 appliances;
Heating
Inll .‘ ¢} line 1 of note 2 to the table, TEC Publication 85 has been replaced by 'HD 566'.

In 116 c)line 1 of note 4 to the table, 'relevant IEC standards' has been replaced by 'relevant European

or IEC standards’,
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13.

16.

N3
[y

22.

24,

Electrical insulation and leakage current at operating temperature

L
8
<
<

Insulation resistance and electric strength
In 16.3, line 5 has been deleted. It read as follows.
— 1250V for Class 0 appliances;
Mechanical sirength
In the last line of 21,17, 'IEC Publication 817" has been replaced

lact
nWweiast ine . )

Construction
The text of 22.1 has been replaced. It read as follows.

Appliances shall be of Class 0, Class II or Class III with respect to protection against electric shock.

Control units shail be of Class II or Class II.

by inspection and by the relevant tests.

In 22.15, the last paragraph has been deleted. It read as follows.

In the U.S.A. a minimum number of thermostats is required for the flexible part of over-blankets incorporating thermostats,

In 22.17, the first sentence has been replaced. It read as follows.

Under-blankets, other than ruck-resistant blankets, shall be provided with means to prevent rucking
In 2224, TEC Publication 227" has been replaced by 'HD 21"
Components

In 24.1 paragraph 1, '[EC standards' has been replaced by ‘European or IEC standards'.

In 24.1 paragraph 3, 'IEC Publication 742" has been replaced by 'EN 60742'.

In 24.1 paragraph 4, 'IEC Publication 61-1' has been replaced by 'HD 65.1".
In24.1 paragrap.. 3, TEC Publication 238" has been replaced by 'EN 60238' and IEC Publication 61-1'
l

In 24.1 paragraph 8, line 1, TEC standard' has been replaced by ‘standard'.
In 24.1 paragraph 12, ‘an IEC standard' has been replaced by "a European standard'.

T Mma e

In24.1 paragraph 14, IEC standard’ has been replaced by “standard’.




In 24.3, TEC Publication 320" has been replaced by 'EN 60320-1',
In 24.4, TEC Publication 320" has been replaced by 'EN 60320-1".
In 24.8, paragraph 1 has been replaced. It read as follows.

24.8 Appliances other than those of Class ITI shali be provided with a switch in their supply circuit.

In25.1, line 5 has been replaced. It read as follows,
Appliance inlets shall not be fitted to the flexible part of Class 0 or Class IT pads.
In25.5, 227 IEC 52" has been replaced by 'H03 VV-F or HO3 VVH2-F

In 25.7, TEC Publication 227" has been replaced by ‘HD 21",

For type M, type Y and type Z attachments the cores of the power supp!

1.
accessible metal parts by msulauon comnlvmg with the reguirements for bmic insulation for Class 0

I ULTCIRICAES 1O RS,

appliances and, for Class II appliances, complying with the requirements for supplementary insulation.

In 25.10, paragraph 18 has been deleted. It read as follows.
—~ the sheath of the cord for Class 0 appliances.
n I8 1A T Duale

<1 s
P 2.r.1-v. Lo 4 uuuLvauull

nas oeen repiaced by 'HD 21’ in three places.

30. Resistance to heat, fire an
In 30.6, paragraph 7 has been deleted. It read as follows.
A revision of this test is under consideration.

Appendix A. Thermal controls

A revision of this test is under consideration.
Appendix B, Electronic circuits

inBi16,’ lication 65° has been replaced by 'HD 195'.

7 - has been replaced by 'HD 109’ and ‘IEC Publication 65' has been
In B19.103, 'IEC Publication 65' has been replaced y 'HD 195",

InB19.104, |eC 127 has been replaced by 'HD 109" in two places.

Li g w7 ol o YR K0 | SRR 111\'-

2' has been replaced by "HD 214",

[y
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National appendix NB (informative )

The preparation of this British Standard was entrusted by the Ligh

Policy Committee (LEL/-) to Technical Committee LEL/161, upon which the following bodies were
represented:
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Association for Consumer Research (ACRE)

Association of Consulting Scientists

Association of Control Manufacturers (TACMA, BEAMA Ltd.)
Association of Manufacturers of Domestic Electrical Appliances
British Cable Makers’ Confederation

British Electrotechnical Approvals Board

British Gas ple

British Lawnmower Manufacturers’ Federation

British Retailers’ Association

Catering Equipment Manufacturers’ Association

Consumer Policy Committee of BSI

uepan:ment of Lraae anu mdustry (Lonsumer Safety Umt CA D1v1s1on)

~1

m
'.Z
Yy B
7]
o
| B
2
=]
=
§s
E.
.
"3
[¢]
!
E
5
=1
=
o'
(e}
+
'
®
&
»
B
]
8.
[}
f= A
=]
=
~
o]
=
%
£
Q..

stitute of T "‘r*ading‘ Standards Administration

n of Elecirical nngmeers

1

ool Manufacturers’ Association

ctrical Lvia nines Assocmuon {(BEAMA Litd.)
r the Prevention of Accidents

lectrical Appliances I keting Association

=y = Y 4}

he drafting of the standard, through subcommittees and

Department of the Environment (Buildi




BS EN 60967 : 1991
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The British Standards which are identical or technically equivalent to the international standards

referred to in EN 60967 are as follows:

International standard
EN 60238
EN 60320-1

EN 60335-2-32

D 21

Code designation
HO3 VV-F

Code designation
HO2 UUITO_ L"

LA ¥ Vid~

HD 65.1

)
s
D

»
»

HD 195

HD 214

" HD 441

lamnholders

(Identical)

BS 4491 Appliance couplers for household and
similar general purposes

Part 1 : 1989 Specification of general requirements
(Identical)

BS EN 60335 Safety of household and similar
electrical appliances

Part 2 Particular requirements

Section 4 32 : 1991 Massage appliances
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BS 3535 Isolating transformers and safety isolating
transformers’

Part 1 : 1990 General requirements

(Identical)

BS 6500 : 1990 Specification for insulated flexible
cords and cables

Table 15

(Technically equivalent)

Table 15

{Technically equivaient)
BS 5101 Specification for lamp caps and holder
together with gauges for the control of
mterchangeablllty and safety

Part 1 : 1975 Lamp caps

(Identical) -
NO A0 . 1

BS 4265 : 1977 Specification for cartridge fuse links
Tol3

”~
{
for miniature fuses

{Technically equivalent)

BS 415 : 1990 Specification for safety requirements
for mains-operated electronic and related apparatus
for househoid and similar general use

(Technically equivalent)
BS 5901 : 1980 Met
comparative and the proof trackin
insulating materials under moist ndmons
( Identical) 2
BS 6334 : 1983 Methods of test for the determination of /s
the flammability of solid electrical insulating materials —
ien exposed to an igniting source :
58 Fire hazard testing for electrotechnical products
I 'etnous of test
Section 2.1 : 1984 Glow-wire test
Section 2.2 : 1984 Needle-flame test

Section 2.3 : 1985 Bad-connection test with heaters.
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BSI

2 Park Street
London
W1A 2BS

BSI

Linford Wood
Milton Keynes
MK14 6LE

BSI — British Standards Institution

BSI is the independent national body responsible for preparing British
Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Contract requirements

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct
application.

Revisions
British Standards are updated by amendment or revision. Users of British

Standards should make sure that they possess the latest amendments or
editions.

Any person who finds an inaccuracy or ambiguity while using this British
Standard should notify BSI without delay so that the matter may be
investigated swiftly.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying British Standards

Orders for all British Standard publications should be addressed to the Sales
Department at Milton Keynes.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library, the Standardline Database, the BSI
Information Technology Service (BITS) and its Technical Help to Exporters
Service. Contact Customer Information at Milton Keynes: Tel: 0908 221166.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For
details of these and other benefits contact the Manager, Membership
Development at Milton Keynes: Tel: 0908 220022.

Copyright

Copyright subsists in all BSI publications. No part of this publication may be
reproduced in any form without the prior permission in writing of BSI. This
does not preclude the free use, in the course of implementing the standard, of
details such as symbols and size, type or grade designations. Enquiries about
copyright should be made to the Copyright Manager, Marketing at Milton
Keynes. .
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