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Foreword

This docurment (EM 443:2008) has been prepared by Technical Committes CENTEC 158 "Head protection”,
the secretariat of which is held by B5SI.

This Europsan Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by August 2008, and conflicting national standards shall be withdrawn
al the latest by August 2008,

This document supersedes EN 44319497,

This document has been prepared under a mandate given to CEN by the European Commission and the
Eurcpean Free Trade Association, and supports essential requirements af EU Directive(s).

For relationship with EU Direclive(s), see informative Annex ZA, which is an integral par of this document.

HAccording to the CENJCEMELEC Intarmal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard; Austria, Belgium, Bulgara, Cyprus, Czech
Republic, Denmark, Estonka, Finland, France, Gemmany, Greece, Hungary, lceland, Ireland, taly, Labvia,
Lithuania, Luxembourg, Malta, Nelherands, Morway, Polard, Portugal, Romania, Slovakia, Slovania, Spain,
Swadan, Switzerland and United Kingdom.
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Introduction

binimum requirements for helmets protecting the lower face and the neck are included in this Euwropean
Standard. Requirements for other products protecting the lower face and neck are also covered In other
European Standards. This European Siandard allows options to take account of particular addiional
requirements,

This Eurcpean Standard deals with two types of helmeis: type A and type B. Selection of the type of helmet
and any optional eqguipment should be made following a comprehensive risk assessment

Annex A gives an informative list of hazards,

Firefighters should be trained in the use, care and maintenance of helmels covered by this European
Standard. including an understanding of any limitations.
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1 Scope
This European Standard specifies minimum requirements for firefighters’ hedmets protecting the upper head

mainly against the effects of impact, penetration and heat and flame, whilst firsfighting in busldings and other
Etruciures.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest ediion of the referenced
documant (including any amendments) applies.

EM 136:1938, Respiralory prolective devices — Full face masks — Regurements, testing, manking

EN 137:2008, Respialory proleclive devices — Solconlaingd open circul compressed air beealhing
apparafus with full face mask — Requirements, tashing, marking

EMN 166:2001, Personal eye-profection — Specifications
EMN 168:2001, Personal eye-prodection — Man-optical fesf methods

EM 46920085, Protective clothing for firefighters — Pedormance requirements for protective ciodhing for
firefigiing

EN 5311595, Protective clothing for indusivial workers exposed fo heal fexcluding frefighters” and welders’
elathirg)

EN 960:2006, Headforms for uge i e lesing of prodeciive helmals

EN 13087-1:2000, Profechive helmets — Tes! methods — Part 1; Conditions and conditioning

EN 13087-2:2000, Prolechive helmets — Tes! methods — Part 2: Shock absorplion

EN 13087-3, Protective helmels — Test methods — Pard 3 Resislance to penelrabion

EM 130874, Prolective helmels — Test methods — Parl 4 Relention system effeclivensss

EN 13087-5:2000, Proteciive helmeis — Test methods — Pant 5: Retention sysiem sirengih

EN 13087-8. Frolechive halmels — Test mathods — Parl & Fiedd of vision

EN 13087-8:2000, Prodechive halmeds — Tasl maelhods — Part 8: Elecinical propaerties

EM 13087-10, Pratective helmeis — Test methods — Pant 100 Resistance to radiant heat

EN 13911, Prodective clothing for firefighters — Requirements and fest methods for fire hoods for frefighters

EN 144582004, Perzonal sye-equipment — Face shields and wisors for use with frefighters’ and high
performmance indusinial safely helmets used by firefightars, ambulance and emergency senices

EMN 150 91852007, Profeciive clolhimg — Assessment of regisfance of mafarials to mollen mefal splash
(IS0 9785 2007)

IS0 18172005, Rubber, vilcanized — Determination of the effect of Nguwds
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130 17493, Clothing and squipment for protection against heat — Test method for convective heatf
resistance using & hot siv circulating oven

3 Terms and definitions

For the purpose of this document, the terms and definitions given in EM 980:2006 and the following apply

ER |

helmet for firefighting in bulldings and other structures (hereafter referred o as “helmel’)

headwear, for the protection of the wearer's head against hazards which might occur during operations of
firefighting in buildings and other structures

32
area of protection
specific area on a headform for which protection is intended to be provided by the helmet

MNOTE This European Standard envisages live areas as defined in 3.5 0 3.7

33
area 1a
area situated above plane 'AA as defined In Figure 1

34
area 1b
area situated between plane "AA" and points COEF as defined in Figurs 1

1.5
area 2
at least the area defined for an eve-guard in EN 14458

3.6

drga 3a

area on the neck-guard from the lower edge of the shell to the lower edge of the neck-guard and rearward
from the verical ransverse plane. or part thereof

i
area 3b
at least the area COHG defined in Figure 2

ig
type A helmet
helmet protecting at least area 1a

349
type B halmet
helmet protecting at least areas 1a and 1b

310
headform
shape raplacing the head which is used for tesling cartain halmel charactenstics

an

sagittal plane of the helmet

plane cormesponding with the longitudinal verical median plane of the headform when the helmet is comecily
adjusted on it according 1o manufaciurer's instructions of use
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312

vertical axis of the helmet

axis comasponding with the central vertical axs of the headform when the halmet is correctly adjusted on it
according to manufacturer's instructions of use

313

basic shape

ouber shape which the helmet would have if it had neither comb nor brim nor any of the faifngs or radiusing
associated with these

314
helmet shell
component In hard material with a smooth finish, which gives the helmel its general shape

3.15
comkb
raisad part of the shell that runs along the mid-sagittal plans

316

brim

ridge protruding outwards from the basic shape of the shell Torming the lower adge of tha shell and including
its associated fairings and radiusing

317

ACCessory

addiional device(s) approved by the manufacturer which may be attached to the helmet and intended 1o be
removable by the user, bul which provide no profective function to the wearer

NOTE Exarmgies of accessores are lamp brackets, cable clips, badges and irims.

318

integral additional protective function

partis) of the helmel, intended by the helmel manufaciurer nol o be removed by the user, except for
maintenance and filling purposes, and which provide profection to the wearer

NOTE The prolection afferded to the wearer by the integral additional protectve funciion s not within the soope of
i European Slandard,

3149

non-integral additional protective function

addiional protective device(s) which may be altached 1o the helmel and infended to be removable by the
User

MNOTE Mon-integral sdditional prolective Tunclions are oplional and are nol specifically raquired fee confommily o
this Eurnpean Standard,

.20
energy absorption system
malerial andior suspansion systam which sarves o dampen impacl energy

an
comfort system
matarial and'or system which sarves to improve comfort for the wearar

3.22

retention sysbem

those parts which are responsible for securing the helmet in position on the head, including ilems which
enable adjusimeant or improved comfort
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323

chinstrap
part of a retention system, including a sirap which passes under of on the wearer's chin and which helps to
ansura thal the halmet is cormeclly maintaned in place

3.24
neck-guard
part which protects the neck (area 3a) from liguids, kot materials, radiant heat and flames

3.25

face protector
part that proiecis at least the part of the face that is defined by area 2

3.26
Bar covers
part of the helmet which protects at least the ears of the wearer

3.27
dripping
softening with matarial movement and conseguent detachment

3.28
badge

material attachad to the helmet for purposes of identification
329

trim

refro reflective andior fluorescent material attached to the outermost surface of the helmet shell e.g. for
wisibllity enhancement

4 Requirements
4.1 General

411 Surface finish

When tested in accordance with 5.2 there shall be no sharp edges, roughness of projection on any part of
e hadmet thatl may cause decamion or injury 1o the wearar during fitling, weaarnng or mamtananca,

412 Innocucusnass of materiaks

When tested in accordance with 5.2 matarials thal may come inflo contact with the wearer’s skin shall nol ba
knowmn fo be likely to cause imritalion or any other adverse effect to health.

413 Visual defects

All materials shall be visibly unimpaired after cleaning and disinfection by the agents and proceduras
apecified by the manufacturer in the information supplied,

Such agents shall nod be known to be likely to cauge ritation or any other adverse effect 1o the health of the
wearer,

414 Additional devices and aceessories

When items as defined in 317, 318 and 3.19 are stated as being for use with the helmel by the helmel
mamufacturar, the heimel with such items fitted to it shall continue to satisfy the requirements of this
Europ=an Standard
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41.5 Face protectors

Fare profeciors intended for use and supplied with helmets conforming to this European Standard shall
conform o the requirements of EN 14458,

When protection of Armea 2 is provided or recommended by the helmet manufaciurer for use with a halmal
complying with this Eurcpean Standard, i shall be by a face protector conforming to EN 14458,

418 Neck guards

When neck-guards are provided or recommended by the halmet manufacturer for use with a halmeat
complying with this European Standard, the neck-guards shall conform to the requiremenis for area 3a as

appropriate,

41,7 Protection of area 3b

When protection of area 3b is provided or recommended by the helmet manufacturer for use with & helmet
complying with this European Standard, this protection shall conform o the requirements for area 3b as
appropriate.

4.1.8 Wearing the helmet

The consiraints imposed by tha wearing of tha helmet shall be minimized, s0 a5 o enabla the wearer fo
perform structural firefighting,

MOTE Annex & gives guidance o vendy this requiremenl.
4.2 Shock absorption

4.21 Areaia

When the helmet is fested in accordance with 5.4.1, the force fransmitied to the headform shall not excesd
15 kN,

42,2 Areas 1a and 1b

When lested In accordance with 5.4

a) projectile shall be prevented from passing completely through the helmet;
B} there shall be no release of malerial from the inner surface of the helmet;

¢l where protection s provided by non-rigid material, there shall be no additicnal contact with the headform
such that a mark appears on tha while paper on the opposite side 1o that struck by the ball.

4.3 Resistance to penetration

Whan the halmel & lested in accordance with 5.5, there shall be no conlact betwean the striker and the best
block.

4.4 Lateral crushing

When tha helmet is tested in accordance with 5.6, the maximum transverse and longitudinal deformations. of
the helmet shall not exceed 40 mm, The residual deformations shall not excesd 15 mm.

4.5 Retention system effectiveness

When the helmet is tested in accordance with 5.7 it shall not come off the headform.
10
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4.6 Retention system strength

This clause applies o helmets for which a chin strap is recommended or provided by the helmet
marnufacturar far use with the helmet.

When the halmet is tested in accordance with 5.8;
a) maxmum elongation of the whole system shall not exceed 20 mm for a load of 250 N;
b} minimuwm width of the chin strap shall be 15 mm for a load of 250 MN;

) release point of the retention system shall be between 500 N and 1 0600 N
4.7 Radiant heat

471 Areas 1aandib
When the helmet is tested in accordance with 5.9.1:

a) temperature measured af the surface of the arificial head shall noi rise more than 25 °C above the
standard laboratory temperature, (20 £ 2)°C;

Bl no part of the helmet providing protection 1o areas 1a and 1k shall ignite or mell to such a degree as to
cause softening or dripping of material such that there is contact of the material with the headfarm;

) the helmel shall continue o conform with the shock absorption (area 1a and 1b a% appropriate, see 4.2)
and resistance fo penstration (area 1a only, see 4 3) requiremenis following radiant heat exposure.

4.7.2 Areas Ja and 3b
When tested in accordance with 5.9.2 the components protecting arees 3a and 3b shall achieve at least

performance level 1 according fo 6.3 of EN 4622005 In the case where area 3b protection is provided by
way af a face pralector complying with EN 14458, testing of area 3b is exempl from this requirerment.

4.8 Protection against hot solids

When the helmet |5 tested In accordance with 5,10 1t shall conform to the requirements of EN 1662001,
7231

4.9 Protection against molten metals

491 Areas 1a and 1b

When lested in accordance with 5.11.1, the halmel shall not:

a) be penefrated by the molien metal;

b) show any deformation, measured at right angles to the base plans of the halmet, greater than 10 mm;

el bumn with the emission of flame after a perod of 5 5 has elapsed after he pourng of malten metal has
ceased.

492 Areas 3aand b

When the test is performed in aoccordance with 5.11.2 it shall conform 1o the requirements of EN 531;1845,
6.5

11
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In the case where area 3b protection is provided by way of a face protector complying with EN 14458
testing of area 3b is exempt from this requirement,

4.10 Heat resistance

4101 Area 1a, area 1b and area 2

When the helmet and the face protector in their in-use posgition are tested in accordance with 5.12.1 they
shall conform to the following requiremeants:

a} no parl of the halmet that is not in contact with the headform before this tesl shall come inlo contact with
the headform as a result of this test. Testing by visual inspection {see Clause 5);

b} thers shall be no separation, melting, or dripping of any part of the helmst;

c] any moveable elements of the helmet, eg, chin strap closure and release dewvice(s) shall remain
functicnal;

dj there shall be no ignition of any part of the helmet;
e} there shall be na ignition, melting or loss of legibiity of the product labels;

fI no part of the face protector that was not Below the beim lne prios 1o the test shall be Below the Brim line
aller the lest:

gl no part of the face protector shall ignite or come inlo contact with the test headform.
4.10.2 Area la

When lested in accordance with 5,122 the material used in the neck guard assembly shall not ignife or medt
and shall not shrink more than 5§ % in two perpendicular directions.

4.11 Flame resistance

YWhen the heimet is fested in accordance with 5.13, the material shall not show:
a) any drip during the whobks test;

by any visible flama or glow after 5 s following removal of the flame.

4.12 Electrical properties

4.12.1 Conductive headform

When thae halmet is tested in accordance with 5.14.1, no evidence of breakdown shall be visible and the
leakage current shall not excead 1.2 ma,

4.12.2 Wet helmet insulation

When the helmet is, in addition, oplionally tested in accordance with 5.14.2, no evidence of breakdown shall
be visible and the leakage current shall not excesd 1,2 ma,

4123 Surface Insulation

When the halmet is, In addition, oplionally tested in accordance with 5.14.3, no evidence of breakdown shall
b visible and the leakaga currenl shall not excead 1,2 ma,

12
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MNOTE 1 These requiremants are iménded 10 provede protechon o the weaner againg! shon lerm sccdents contac
with Fve elecirical conduectors at voltages up o 440 Y ac

MOTE2  The test in 5.14.1 is intended to simulate closely the situation m uss - that |s the leakage current to the
waarer via a live conductor touching the sheil

MOTE3  The test in 5.14.2 s dependent only upon the ransverse reskstance of the shell {thickness). This efectively
prackedes e use of a metal shell and of holes or medal Bsleners passng throegh the shell,

MNOTE £ The (e in 5.14.3 is &0 dependent upon the Suface resislance of the shell and aflectively preckdes he
use of shalls which have a conductive surface (metal elecir-plating). This {est is intended o obviate the dangar to tha
weaarer should they try o rermove a habmet the shell of which ks 0 contact with a live conduchor.

4.13 Contact with liquid chemicals (optional)

4131 Areas 1a, 1b

The helmet may be tested In accordance with 5151, If tested, there shall be no visible damage to the shell
and tha filfing denicas.

4.13.2 Areas 3a, 3b
The haelmael may be lested in accordancs with 51522, If tested, the componants pratecting area 3a andlor 3b

shall conform to the requirements of EM 46852005, 6.10. Where area 3b profection is provided by a face
protector complying with EM 14458, testing of this area is not required.

4.14 Fleld of vision

When the helmet is tested in accordance with 5.16 the wearer's field of vision shall correspond to the
following anghes:

al  horizontal field of vision of nod less than 1055
b] werlical field of vision In the upwards direction of not less than T,
o) wertical field of vision in the downwards direction of nod less than 45°

The specilied field of vision shall be achieved with a face prolector in its in-use and oul-of-use posiions, The
pariphery of the face protector may fall within the specified field of vision.

MNOTE The face protecior shoukd nol resircl the usens” svareness ol the surroumdings
4.15 Extent of protection

4,15.1 Area 1a and area 1b

When the halmet is tested in accordance with 5.17:

a] type A helmats shall protect at least area 1a;

bl type B helmels shall protect ol leasl area 1a and area 1b;

c) profection shall be provided by the haelmet assembled without any non-integral componenis, accessones
of aptional parts.

In the case of an integral face protector being fitted, a confnbution o protection may be provided by the facs
profeciorn, so kong as the face protector i in its oul-of-use position

13
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4.15.2 Area 3b [optional}
Helmets may provide protection for the optional area 3b.
if this protection is provided it shall;

a) protect at least the area COHG of the medium headform, defined In Figure 2, when assessed In
accordance with EN 168:2001,10.2;

NOTE Helrnets fitled with a face guand conforming to EN 14458 are considered bo satisly this reguirament.
b} be provided by the helmel assembled withoul any non-infegral components, accessories of oplicnal
parts, apart from those optional parts specified in the information supplied by the manufacterer as being

necessary o provide the claimed protection, If the size range of the helmst does not permit the helmet
T fif the test headform, then a claim of protection of area 3b cannol be made for thal size of helmet

5 Test procedures

3.1 Sampling and helmet adjustment

511 Sampling

Hetmels shall be submilled for testing in the condition in which they are offered for sale, including any
requisite holes or other means of altachment, for any item(s) as defined in 317, 3.18 or 3.159.

If several sizes of helmet are available then the size representing the most unfavourable halmsat in relation o
the headform size shall be usad.

5.1.2 Helmet adjustment

Before any testing on a headform, the helmel shall be adjusted in accordance with the manufacturer's
Instructans,

The headforms for use in this Eurcpean Standard shall be sizes 485, 535, 575, 605 and 625 complying with
EN 960:2006 or the medium size complying with EN 168:2001, as appropriate 1o the test pardformed.

If tha wearing adjusiment covers saveral sizes of headform then the size of headform representing the most
unfavourable case shall be usad.

5.2 Visual inspection
A visual inspecfion shall be parformed prior to laboratory tests.

NOTE This may enlail & certsn amount of dEmanting B accordance with he manulaciurers instructions for
maintenancs.

The visual ingpection shall include the assessment of the device marking and information supplied by the
manufacturer and any safely data sheels or declarations relevant o the malerials used in ils construction.

5.3 Conditioning

531 General

Before any testing ks performed the helmel shall be condiioned in accordance with the condiioning
saqguences given in Annex B and the relevant specifications defined in 5.3.2 1o 5.3.7.

14
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532 Ultra-violet (UV) ageing

The halmet shall be preconditioned in accordance with 4.7 of EN 13087-1:2000.

5.3.3 Thermal shock
The halmet shall be exposed successivaly to the following conditions:
al 1 hat one of the following, as identfied in the marking at & g):
ij (-10+2)"C;
i} (-20+%2)"C;
iy (-30%2)°C,
) [-40 £ 2)°C;
bl 1hat{+80+2)"°C;
i 15 min totally immersed in distilled water at & termperature of (+10 £ 2) °C;
di 1 hati{+60t2)°C;
&) 20 hto 24 hat standard temperaiure [+ 20 £ 2) °C and standard relative humidity (65 £ 5) %,
The time interval between sequances a) to b}, b) to ¢} and c) to d) shall be within 5 5,
Dring seguences d) and &), the halmet shall be placed in a position that allows i to drain,
534 Solvent conditioning
Take a cotion cloth at least 150 mm = 150 mm and at least 25 ml of a solvent consisting of test liquid B in
accordance with 150 18172005, Table A1, Using the cloth soaked in the solvent, apply the solvent o all
those regions of the cutside surface of the helmetl shell within 50 mm of the retention system fixing, and

keap these regions wel wilh the sohenl for (7.5 £ 2,5) 5. Repeal the procedure on the remamnder of the
extemnal surface, keeping these regions wet for (12,5 £ 2,5) 5.

Do not carry out further conditioning or testing during the following 30 min.
535 "Thermal plus® conditioning

The helmet shall be preconditioned in accordance with EM 13087-1:2000, 4.4. The temperature shall ba
+50 "C + 2 "C,

536 "Thermal minus® conditioning

Thie haelmet shall be preconditioned in accordance with EM 13087-1:2000, 4.5,

The temperature selecied in 5.3.3 a) shall be uged for the “thermal minus” conditioning
537 Wet conditioning

The helmet shall be preconditicned in accordance with EM 13087-1; 2000, 4.6 Method 1.

15
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5.4 Shock absorption

54.1 Areaia

The helmet shall be feated in accordance with EN 13087-2 with the following modifications:

aj

b

d}

perform the mpacts in acocordance with EM 13087-2:2000, 5.2, falling mass meihod, wsing the
hemispherical striker. The mass of this sirker shall be (5.0 + 0,05) kg, rather tham Lhal stated in
EM 13087-2;

impact enargy shall be (123 + 3} J;

headform shall be rofated so that the impact point lies along the axis through tha striker and transducer.
Allowy the striker to fall on to each of the 5 mpact points shown in Figure 3;

where sampées have been initially conditioned in accordance with 5.3.5, 5.3.6, or 5.3.7, the first impact
shall be performed within one minute of removal from conditioning and subsequent iImpacts within five
minutes. I further impacts are required, samples shall be relumed immeadiataly to the conditioning
chamber for af least 1 h before further impacts.

5.4.2 Areas 1a and 1b

The heimet shall be tested in accordance with EN 166:2001, 7.2.2, with the following modifications:

aj
b

c}

d)

&)

g

b

b

16

test in EM 186:2001, 7.1.4.2.2 is not performed;
sleal ball i5 projecied al a speed of 120 ;"' mis;

for Type A helmels, impacts shall be directed within the zone described above the line AA (see
Figure 13;

for Type B helmets, impacts shall be directed within the zone described above the line ACDEF {sea
Figure 1y;

impact point of the ball shall be at any point of the helmet at least 5 mm inside the edge of this zone;

shest of carbon paper, on top of a sheet of white paper, is attached to the headform at the impact
points;

impact tests shall be conducted on both areas 1a and 1b {8z appropriate to the type of helmet) and
additionally al any areas of differant conslruction, as assassed by a wvisual inspaechon;

number of impacts shall be determined as appropriale 1o the type of hedmet (A or B) and any areas af
diffarent consiruchion, as assessed by a visual inspection;

multiple impacts may be perormed on the same sample, but there shall be 8 minimum separation of
15 mm between impact sitea. In the case of samples initially conditonad in accordance with 5.3.5, 5.3.6,
or 5.3.7, the first impact shall be performed within one minute of removal from conditioning and
subsequent impads within fve minutes. B fether impacts are required, samples shall be ralurmed
immediataly to the condifioning chamber for at least 1h before further impacts;

during testing, the headform shall only be rotated about the vertical axis.
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5.5 Resistance to penetration

The halmet shall be tested in accordance with EN 1.3087-3 using the flat blade striker and with the following
maodifications:

a) mass of the flat blade siriker shall b= {1 000 = 15) g;

b three impacts per helmet, one helmet per condition;

¢ on each helmei, one mpact on the crown plus twe impacts off-crown, Allow the striker fo fall with the
vertical axis perpendicular to the surface of the helmel, on o each of 3 sites separated by al keast
40 mm, measured with a chord and within the area defined by a circle of 100 mm diameler centred on
the vertical axis of the helmet;

d] impact enargy shall ba (24, 5 + 1} J for crown impact;

&) impact enargy shall ba (19, 5 + 1) J for off-crown impact;

fi  impact site for off-crown impacts shall ke at a8 different point of each of the helmets tested wnder the
condilioning required (see 5.3} For example: frond, left, side, rear and right side;

gl Inthe case of samples initially conditioned in accordance with 5.3.5, 5.3.6, or 5.3.7, the first impact shall
be parformed within one minute of removal from conditioning and subsequent impacts within fve

minutes. If further impacts are required, samples shall be retumed immediately to the conditioning
chamber for at least 1 b before further impacis.

5.6 Lateral crushing
56.1 Principle

The helmet is subjected 1o fransverse compressive force, then to longitudinal compressive force

The maxmum and the residual deformations are measurad.

56.2 Procedure

2] Condition the helmet as specified in 5.3;

b} place the helmet beteeen two guided nigid parallel plates of nominal size 300 mm = 250 mm, having
their iower 300 mm long inner edges rediused to (10 £ 0.5) mm;

cl  position the lower edges of the plates at the leved of the A4 plane;

dl apply an Intial force of 30 W perpendicular to the plates, so that the helmet Iz subjected o a
compressive farce, After 20 s measure the distance between the piates.

@) Increase the forces by 100 Nimin up 1o 630 M and hold for 30 5. Measure the distance between the
plates and calculate the maximum defarmation,

fi decrease the force o 25 MW and then immediately increase to 30 M, and hoid for 30 5. Measura the
diatance betweean the plates and caloulate the residual deformation;

gl make measurements to the nearest millimedre, and note the exient of damage, if any.

5.7 Retention system effectiveness
The helmet shall ba tested in accordance with EN 13087-4.

The drop haight of the falling mass shall be (175 « 5) mm.
17
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5.8 Retention system strength

The helmet shall be tested in accordance with EM 13087-5:2000, 5.2, Methad b).
The hetmet shell shall be fixed relative to the headform,

The initial tensile force shall be 30 W and the intermediale force shall be 250 N

The chinstrap width shall be measured one minwle after initial applcation af the intermediate force.
5.9 Radiant heat
581 Areas 1a and 1b

5911 General

The helmet, with any face pratector in the ‘in-use' position, shall be tested in accordance with EN 1308710,
except that the exposure time shall be (480 £ 5) 5. The heat flux intensity shall be 14 KW/m’

Tw helmels shall be tested, one for the shock (areas 1a and 1b, f appropriate) and one for the penefration
{area 18 only).

5912 Shock

The sample shall be tested according to 5.4.1, excapt that only a single impact shall be performed, at the
centre of the iradiated area, and the conditioning of 5.4.1 shall not be parformed. This impact shall be
performed wilhin 60 s after the end of the exposure,

For iype B helmets, the sample shall then be impacted according 1o 5.4.2 within area 1b only and the
conditioning of 5.4.2 shall not be parformed.

5913 Penetration
The sampe shall be impacted according 1o 5.5, except that the impact shall ba performed at the centre of

the radiated area and the conditioning of 5.5 shall not be perdfomed. This impact shall be performed within
60 5 after the end of the exposure,

58.2 Areas Jaand 3b
The helmet shall be teated in accordance wilth EN 4608:2005, 6.3,

5.10 Protection against hot solids

&reas 1a and 1b of the heimet shall be tesied In accordance with EM 168:2001, Clause 11; the socket shall
be placed on the area that has o be tesled,

One test shall be performed within area 1a and one test shall be performed within area 1b, Tests may be
performed al any location within the specified test area,

NOTE O helmeat may be used for both tests.
5.11 Protection against molten metals

511.1 Area 1a and 1b

Areas 1a and 1b of the helmel shall be tested in accordance with EM 150 9185, modified by the introduction
of an appropriate headform and by substituting the helmet under test for the PYC skin simulant.

18
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The metal shall be iron, as specified in EN [50 8185:2007, Annex A, with a mass of (150 + 100 g.

Place the helmet on the headform in such a way that the paint of impact of the lguid metal i within a circle
of radius 50 mm cantred on the crown,

5.11.2 Area 38 and area 3b

The test shall be performed in accordance with EN 150 9185, using a projection of moften aluminium as
specified In EN 150 9185:2007, Annex A,

5.12 Heat resistance
5121 Areas 1a and 1b

The helmet shall be tested In accordance with S0 17493 with & temperature of (90 £ 5) “C far 20 min. Any
face protector shall be fitted in the ‘In-use’ position.

512.2 Area 3a

The test on the neck-guard materal shall be in accordance with |50 17483 with a temperature of
{180 + 5} "C for 5 min.

5.13 Flame resistance

The complete helmet shall be tested in accordance with the flame engulfmant test described in EN 13720046,
7.4.1.3, bust with the following modifications;

a) test manikin shall be fitted with the helmet to be tested, together with a firefighters” jacket according to
EM 4659, a fire hood according to EM 13911 and a full facemask according to EM 136:1988, Class 3
Tha jacket, hood and face mask shall be selected with the agreement of the manufaciurer of the helmet
and the models used shall be reported by the test house. Any helmet accessories, or non-integral
addifional protective function components, fitted during the test shall also be repored. |t is mof
necessary (o fit breathing apparatus according to EM 137,

B one helmet shall be tested;

¢ breathing maching shall nol bé used for lesling, and lhe measumament of breathing rasistance 5 mnol
resuired,

d) burner strips shall mot be set as given in Figure 3 of EN 137:2006, bul instead shall be raised so that tha
highest bumer sirip is positioned on the level of point L1 (Figure 3 of this European Standard) of the
helmet cn the test manikin's head,

e] drop lest shall not be performed,

5.14 Electrical properties

5141 Conductive headform test

The helmet shall be lested In accordance with EN 13067-8:2000, 5.2.

5.14.2 Wet helmet insulation test

The kelmet shall be tested In accordance with EM 13087-8:2000, 523 and shall be carded cut an the
complete helmet with the fitting devicas for optional equipmant andfor accessories if they are supplied.

18
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5.14.3 Surface insulation test

The heimet shall be iested in accordance with EN 13087-8:2000, 5.4.
5.15 Contact with liquid chemicals (optional)

5151 Areas 1a and 1b
Whers reguired:

ay shell and the fitting devices shall be tested in accordance with EN 144582004, 610, except thal the
chemical is poured on fo the crown;

By shell and the fiting devices shall be tested against at least the chemicals listed in EM 14458:2004, Table
2.

5.15.2 Areas 3a and 3b

The test shall be performed in accordance with EM 469:2005, 6.10.

5.16 Field of vision

The hetmet =hall be tested in accordance with EN 13087-6.
517 Extent of protection, area 1a and 1b

5.17.1 Equipment

a) Headforms of sizes 495, 536, 575, 605 and 625 complying with EN 960:2006, marked wilh the last
areas spacified by Figure 1 of this European Standard;

b} ballast mass of (5,0 £ 0,5) kg

517.2 Samples

One sample shall be tested for each size combinaton of shell and retention system.

517.3 Test method

From the size range stated by the manufacturer for the given combination of shall and retention system,
selact the largest headform appropriate to that range.

Fit the helmet to the test headform in accordance with the information supplied by the manufacturer and
ensure thal the longiiudinal vertical median plane of the helmet coincides with the longitludinal wertical
median plane of the headform.

Centre the ballast mass on the crown of the helmet and stabilize it n posibon.

Determine whether the hetmet provides protection o the approprate areas for its type.

6 Marking

Ewvary helmet conforming fo this European Standard shall carry visible, legible and unambiguous, permanent
and durable marking giving the following information;

aj number and vear of this European Standard, Le. EN 443:2008,
20
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b} name or identification mark of the manufacturar;
) year of manufaciure;
d) type of halmsat:
il AorB;
i)  Adbor B2b (where compliance is caimed};
a] model of helmet (manufacturer’s designation};
fi  size or size range {in cm};

al |low temperature classification:

i ‘ for products satiafying the relevant requirements for -10 *C;
i} == for products satisfving the relevant requirements for -20 °C;
i} =*  for products satisfying the relevant requirements for -30 °C;
i =**  for products satisfying the relevant requirements for -40 °C;

Sub-assemblies and componenis with considerable bearing on safely shall be marked so that they can be
identified, If sub-assemblies with congiderable beanng on safety are oo small to be marked, the information
shall ba given in the information supplied by the manufacturar.
Every hedmel claimed o conform Lo the optional requirernents of this European Slandard shall carry visible,
lagible and unambiguous, permanent and durable marking on the shell or shall carry durable seff-adhesiva
label, stating the oplional requirements complied with, as follows:
b electrical properties dassification (where compliance is daimed);

iy E2 for products conforming with the requirements of 4.12.2,

i} E3 for products conforming with the requirements of 4 12.3;
iy resistance (o bguid chemicals (where compliance |3 claimed) shall be indicated by a caplial ketter *C",

Marking of compliance with requirement g) and the oplional requirements h) and i) shall be adjacent to each
ather, e.g. E2C",

Marking shall be easily wvisible to thae wser withoul requiring disassembly of the helmel or removal of
BCCEss0Nies.

T Information to be supplied by the manufacturer

All accessones and their respective replacement shall be described in the information supplied by the
manufacturer

The following Information shall be clearly and fully provided with each hedmet in one of the official languages
af the country of intended use:

a} name and address and trademark® of the manufacturer or his authorised representative. (*Only if
appropriaie io aid identification);

b) telephone andfor facsimile numbers andior email address of the manufacturer or his authorised
representative;
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c) manufaciurers type number, identification number or model number;

dj helmef size ranges;

e} number and vear of this European Standard, Le, EN 443:2008;

1 significance of the information given by the markings or abel In acoordance with & g) and & i);

gl instructions of recommendations regarding:

I} size selecton;

iy mass;

i) fittivg and adjusiment;

v} use;

v} cleaning and diginfection;

Wi} maintenance and servicing,

Wiy storage and transportation;

wiil) Obsolescence (life expectancy).

h) statemant: "The lenglh of ihe useable [ife of this halmal will be affected by tha lypels) of malarial used in
its construction and the environmentis in which the halmet is used and stored. Recommendations on
this topic should be sought from the manufachurer,”;

i} details of additional devices (defined in 3,17 and 3.18) approved by the manufaciurer and appropriate
spare parts, Induding reference 1o sizes and'or materals where necessary,

IV waming that the safety intended to be provided by the helmet can only be ensured when 1 is properly
assambled and carractly fitted, and thal removable parls shall nat be worn separalely;

k] statement: “Warning. When fitbed with anolther iterm of personal protectve equipment or with an
accessory, {(other tham as supplied by the helmet manufacturer for use with this halmet) a helmsat
marked as complyng with EN 443 might no longer satisfy all clauses of the standard, Refer to
information supplied by the helmel manufaciurer.”;

I} list of chemicals against which the helmel kas been tested (il any such fesls have bean carried out);

m) slatemant: "This hedmel complies with the ratention requirements of this standard when the chin sirap
supplied by the helmat manufacturer is wom and adjusted in accordance with these instnections.”;

n} statement: "Helmet sbsorbs the energy of a blow by partial destrection of, or damage o, the helmet.

Even though such damage may nof be readily apparent, any helmset subjected to a severe impact
should be replaced.”,

NOTE Tha information showld be essily understood and where appropriate, the wse of illustrations and part
numbiers and descripions & encounsoed  Appropriale wamings or answers 1o requently asked gueslions should be
provided to assist the user to use the halmet cormectly,
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Cirreresions i millimedres

reference plane
basic plane
central vertical axis

Figure 1 — Protected areas 1a and 1b

Table 1 — Dimensions for Figure 1

Headform (see EN 960) AC HD
495 80.0° B3,0
935 84.0 82,0
575 a7.0 85,0
G05 20,0 88,0
625 920 00,0
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Figure 2 — Protected areas 2 and 3b
{all information about this headform can be found in EN 168:2001)
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Figure 3 — Impact points on the helmet
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rafarance plane

basic plane

angle of 105°

longitudinal vertical median plane
canfral verlical axis
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Figure 4 — Lateral field of vision
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Figure 5 — Vertical field of vision
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Dimansions in millimelres

raferanca plans

bhasic plane

front plane

fram

back

longitudinal vertical median plang
ceniral ransverse vertical plane

=4 LN s L B2 =

Figure & — Section of headform at longltudinal vertical medial and reference plans



Annex A

(informative)

List of hazards
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The most significant hazards of structural firefighting that are taken into account in this European Standard

are listed in Table A.1.

Table A1 — Significant hazards of structural firefighting

Hazard
reference

Shack

Protection
arga ”

Areas 1a and
1k

Conditions and
objectives

Fall of a blunt object in
the principal pasitions
of the head

Collision with a fixed ar
maving object
tincluding in the
wehicle in case of a
road accident)

References to the
requirements in

this European
Standard

4.2

422

Test
mathod

542

Araas 1a and
1b

Projection of solid,
liquid or gaseous
materials

422

542

Araa 2

Projection of solid,
liquid or gaseous
materials

416

EM 14458

Penatration

Araa 1a

Fall of a sharp object

43

5.5

Crushing

Araas 1a and
1b

Falling in or unfimely
digplacement of a part
of the struchure in
whiich the intervention
lakes place

Road accident in which
the vehicla
transporting the
personnel wearing a
helmet, |5 invelved

4.4

3.6
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Table A.1 {continwed)
Hazard Protection Conditions and Refarences to the Tast
reference area " objectives requirements in method
this European
Standard
Fulling off Areas 1a, 1b | Effect of violent blow, 4.5 - fr g
and 2 caused for instance by
an explosion or a
backdraft
Tearing off
Retention Calching a parf of the | 4.6 5.8
systam hedmed on a fixed
element, which can
lead to a form of
strangulation by the
chim strap
Radiant heat | Arsas 1a Fierce and very fierce | 4.7.1 591
combustion,
and 1b Incancascence
Area 2 Flerce and very flierce | 4.7.2 EN 14458
combustion,
INCANGasCance
Areas 3a and | Flerce and very flerce | 4.7.2 59.2
3b cambustion,
incandascence
Splaghes of | Areas 1a and | Contact with ol 4,649 210511
kot 1b subslances
substances . .
Area 2 Contact with hot 4.8 EN 14458
substances
Areas Ja and | Contact with hot 4482 85112
3h substances
Heat Areas 1a, 1b, | Exposure to hot 4101 5124
rasistance 2, atmosphare
Area da
4.10.2 122
“Flames Compiete Fierce and very fierce | 4,11 5.13
halmaat combustion, flashover
Low vollage | Areas 1a and | Contact with elecincly | 4.12 514
ib
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Ares la

Phiysical
characteristics of the
shell or accassonies
that prevent the wearer
froam seeing, without
rmening his head,
within a cerain field of
wision

414

Areas 1a and | Splash of liquid
chiemicals 1b chemicals
Liguid Areas 3a and | Splash of liquid 413 515
chemicals 3h chemicals

516

Area 2

Detericration of lhe
face profecior - by
flame or heat, by a
mechanical agent, by a
chemical agent, by
condensation.

414

EM 14458

" The protection of area 1b is only required and controlied according to this Eurcpean Standard for
type B helmets and for type A halmets that are provided with a8 prolective alement for tat area.
WOTE  These hazards are taken from the document TC1GZIWGEUFFPPEMSE "Risk assessmeant
guidaelines for choosing the PPE for firefighters®,

EN 443:2008 (E)
Table A.1 (conciuded)
Hazard Protection Conditions and References to the Test
referance area " objectives requirgments in rrethod
this European
Standard

£y
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Annex C
{informative)

Checking compatibility of PPE

Az firefighters wear a combination of PPE o enable them o achleve their objectives a potential exists for
negalive intederence between the diferant lems of PPE,

The helmets in this Eurcpsan Standard can be used for olher aclivities subject o an approprabe risk
assesament.

To ensure that negative interference hetween firefighters' helmets according to this Ewropean Standard and
other ilems of PPE s minimized, the guidelines for the design of PPE given in EM 340:2003, 4.3 and the
guidelines for selection and use of PPE given In CENTR 1456002003, Clauses 3 and 4 should be clogely
followad.

it is recommended that before procuremeni, wearer trials of potentially suitable helmeis according to this
Eurcpean Siandard are conducted according to CEMNTR 14560-2003, 3.5 in conjunction with the other items
of PPE normally worn by firefighting personne of that particular brigade

Farticipants should be chogen according to CEMNTRE 1456002003, 3.5 with their helmets propery fitted,
correctly posiioned and fastered according 1o the manufaclurers instructions.

The wearer trials should include the following:
Details of the ambient lemperature and humidity of the test envirenment,

Subjective assessment of the halmset during the trials by the wearer and an obsarver. A record of the
ocbserver's and the wearer's comments and the following details should be made after the trial:

a} comfort of the combination (weighi, balanca, tharmall;

b} securty of fastenings and retention system;

c] clanty and field of vision (incleding any tendency to fogaingl;

dj any contact between the face protector and the face or cormective frames;

g} inadvertent operation of the raising / lowering mechanism;

fi ability o operate the raising / kbwering mechanizm (with and without gloves, if worn);

gl any incompatibiities with other items of equipment;

h}y ease with which the different tasks could be carried out;

i} =ase of communication (speaking and lstening);

|V any other comment volunteeraed by the wearer on request.

The following activities should be performed within a penod of 30 min, The sequence of activities will be al the
dizcretion of the organiser of the hals, One sequence of tests should be performed with the face profector in
the in-use posilion; the sequence should then be repeated with the face protector in the out-al-use positian. If

designated corrective frames are available, a further test sequence should be carmed out with the frames in
pogition and the face protecior in the In-use position
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1]1«'-'l'|!§.|' slrokes on a work maching, each stroka baing werdical from 1, 8 m lowards the ground an a
mass of 25 kg, giving a total work load of 13 500 Mm;

wialking on tha lewvel with full headroom for a tofal distance of 125 m;
wialkirg on tha level with headroom of (1.3 + 0,2} m {iodal distance 200 m);
crawlimg on the leval with headroom of (0,70 + 0,05) m {toial distance of 100 m);

climbing up and down a ladder, passing once in each direction through a 460 mm sguare opening
{total wertical distance 20 m);

crawling through a narrow section (4 m long) without removing or adjusting the position of the face
protector § helmet,

laying out & fire hose of at least 16 m in length, and recoiling I§
reading four ines of newsprint aloud, and repeating two lines of newsprint read by the obsenver,

reading a ypical analogue pressure gauge from a breathing apparatus sel, and the time from a
typécal LCD digital watch:;

10) moving the head from sida to side, and up and down, while standing.

Each test sequence showld be continuous, without removal of the eguipment. Between test sequences (face
protector in the different positions, and with comactive frames), eguipment may be removed and refitted.

The following are obvious reasons for concluding that & helmel is unacceptable;

1 it does not stay secured, or will not stay in place;

i) it compromises a vital function such as wvision;

i) simple tasks to be performed while wearing it are impossible;

) the subject refuses, or is unable, to continue this sssessment due fo pain or discomfort;

Wi it prevents the wearing of other essential equipment,

To ensure that each individual cleary understands how to correctly wear a helmet according to this European
Standard, it Is further recommended that the above tests are also carried out during mandalory basic training
of firafighting.

When individual parizs of PPE - including but not restricied to the helmed - are replaced, tests should b carried
out to ensure that the required level of protection is maintained.

Some basic ergonomic fealures can also be checked following EM 488:2005, Annex D,

a5
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Annex D
{informative)

Test results, uncertainty of measurement

D.1 Uncertainty of measurement

For aach of e measurements pafdormed in accordance with this European Slandard, a cormesponding
aslimate of the unceraindy of measwemant U should be calculated. This eslimate of wncorlainly should be
appliad in accordance with 0.2 and stated when reporing test results, in order to enable the user of the test
report o assess the reliabdlity of the data,

D.2 Interpretation of results
The following protocal with regard to uncertainty of measurement should be applied to test results:
M the mean value of the resull from the tes] data plusiminus the uncarainty of maasurament U falls betwean

the upper and lower limiting walues for the parbcular parameter specified in the product perfformance
guidelines then the result should be deemed to be a straightforward pass (see Figure 0,1)

A
- U —
—-— U |
i
i s 1
I I
5L UEL

Key
R resuft of a measwement LSL Lower specified limit

5  specified performance guidelines USL Upper specified limit
U wnceralnty of measurement

Figure D.1 — Result pass

If e mean value of the results from the test data plusiminus the uncerainty of measurement U falls outside
of the upper or lower limiting values for the parlicular parameler specified in the product perdormance
guidelines, then tha result should be deemed to be a straightforward fail (see Figurs 0.2).
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Key

R result of 3 measurement LSL Lower specified limit
5 gpecified perfformance guidelings USL Upper specified linit
U uncerainty of measuremeant

Figure D.2 — Result fail

If the mean value of the resuls from the tesl data falls within the specilied limils for the parlicular parameter
given in the product performance guidselines, but the uncertainty of measurement U falls oulside of the upper
or loweer limiting walues, then the result should be desmed a fail (aee Figure [.3).

"
o L
U ——
]
g ; N
| |
L5L LsL

Key

R result of 8 measurement LSL Lower specified limit
£ specified performance guidelines USL Upper specified limit
U uncertainty of measurement

Figure D.3 — Result fail

D.3 Calculation of uncertainty of measurement
The uncerainty of measurement should be calculated. The wo following approaches can be used:
a)  statistical method, for example thal given In 130 5725-2;

b malhematical method, for example thatl given in ENY 13005 (GUM).

ar
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Annex ZA
{informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 89/686/EEC

This Ewropean Standard has been prepared under a mandale given o CENM by Lhe Ewopean Commission o
provide a8 means of confoming to Essential Requirements of the Mew Approach Directive EU Dureclives
BsEE/EELC,

Cmnce this standard is cited in the Official Journal of the European Communities under that Directive and has
been implemented as a national standard in al least one Member Stale, compliance with the clauses of thiz
standard given in Table ZA 1 confars, within the limits of the scope of this standard, 8 presumption of
conformity with the corresponding Essential Reguirements of that Directive and associated EFTA regulations.

Table ZA.1 — Correspondence between this European Standard and EU Directive

89/686/EEC

Clause{s)sub-clause(s) of this | Essential Requirements [ERs) | Qualifying remarks/Motes
EM of Directive 89/686/EEC

1.1.1 Ergonamics Considered bul not varified
{sea 4.1.8)
4.4 1121  Highest  level  of) ponsidered but not verified
protection possible
{zee 4.1.8)
46 48,410 4,12 1.21 Absence of risk and other
nuisance factors
412 1.2.1.1 Suilsble constituent
materials
411 1.21.2 Gatisfactory  surfacs
condition
414 1.21.3 Maximum  permissible | parially covered
user impadimeant
45 [1.3.1 Adaplation of PPE to user
marphology
53 1.3.2 Lightness amd design
strength
414;4.15 4186 1.3.3 Compatibility of different
FPE designed for simultansous
UsE
41536 7 1.4 Information supplied by
manufacluras
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Table ZA.1 (concluded)

B 2.4 PPE subject to ageing

T 28 PPE for use in wery
dangerous situations

& 212 PPE beanng idenlification
marks related to healkth and
safety

421,422, 4.3 3.1 Impact cavsad by falling or

projecting objects and collision
of parts of the body with an

ohstacle
a4 3.2 Pmotection against (static)
compression of part of the body
47,48 411 361 Prolection against heal

and firg {malerials)

47,413 362 Protection against heat
and fire (complete PPE)

WARNING — Other reguiremeanis and oiher EU Directives may be applicable fo the product(s) falling within
the scope of this standand,



BS EN 443:2008
EN 443:2008 (E)

Bibliography

[1] EM 340:2003, Protectve clothing — General reguirements
[2] EMNY 130056, Guide fo the expression of uncerainty in measurement

[ CENTR 14560, Guidelnes for selechon, vse, care ahd mainlenance of prolective ciolhing against
heat and fame

[4] 120 5725-1:19094, Accwracy (fruengss and precision) of measurement methods and reswlis — Part 1
General principles and defimbons

40



hlank



BS EN
443:2008

sl

458 Chaswick High Road
Lamdon
Wi 4AL

BSI — British Standards Institution

BEI ia the independent national body pesponeible for preparing
British Btandarda. It presents the UK view on atandards in Europe and at the
international level. It 15 ineorporated by Boval Chartor,

Revisions

British Btandards are updated by amendment or revision. Users of
Britizh Btandards should meke sure thet they possess the latest amendments or
editions,

It ie the constant aim of BS1 to improve the guality of our products and services.
We would be grateful if anvone Anding an inaccuracy or ambiguity while using
this Britizh Standard would inform the Seeretary of the technies] commitbes
responsibie, the identity of which can be found on the inside lront cover,

Tel: +44 (020 8806 W00, Fax: +d4 (0320 3056 7400,

BEI offers members an individus] updating service ealled PLUS which ensures
that subseribers automatically receive the latest editions of standards,

Buving standards

Orders for all BEL, international and foreign standards publications should be
addressed to Customer Services, Tel: +44 ()20 5096 G001,

Fux: +44 (20 5096 7001, Email: ordersabsi-globaleom, Standards are alse
available from the BS1 webhaite at httpafsww bei-global.com.

In response to orders for international standards, 18 15 B3I policy to supply the
BSI implementation of those that have been published os Brtish Standards,
unless otherwise reqguestod.

Information on standards

BEI provides o wide range of information on national, Burepean and
international standards through s Library and its Technical Help to Exporters
Service, Various BS1 electronic information saervices are also available which give
detaila on all its products and services. Contact the Information Centre,

Tel: +44 (0020 8996 T111. Fax: +44 (0020 23956 7048, Email: infosbsi-global com.

Subsacribing members of BSL are kept up to date with standarda developments
and receive subzstantial discounts on the purchaze price of standards. For details
of theee and other benefite contact Membership Administration.

Tal: +44 (20 899G TOOE, Fax; +44 (0)20 2096 7401,

Email: membershipiabsi-global.com,

Information regarding online aceess to Britieh Standards via British Standards

Online can be found at httpsiwww.bai-global combeonline.

Further Inf-:rrn_'lu tion ghowut BST is available on the BS] website

Copyright

Copyright subsists in all B3] publications, BSI alse holds the copyright, in the
UK, of the publications of the international standardization bodies, Except as
permitted under the Copyright, Dezipgne and Patente Act 1988 no extract may be
reproduced, stored 1n a retrieval syetem or transmitted in any form or by any
migans = electronie, pholocopying, recording or otherwise - without prior writlen
permission from BaIL

Thiz does not precluds the free use, in the course of implementing the etandard,
of necessary details such as symbols, and s1ze, type or grade designations. If these
details are Lo be used for any other purpose than implementation then the prior
written permission of BS1 must be obtained,

Details and advice can be obtained from the Copyright & Licensing Manager,
Tel: +44 (20 8598 TOT, Fax; +44 (020 2956 7553,
Email: copyright@bsi-global com.



