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National foreword

This British Standard is the official English language version of
EN 13277-4:2001.

The UK participation in its preparation was entrusted by Technical Committee
PH/3, Protective clothing, to Subcommittee PH/3/11, Protective equipment for
sports players, which has the responsibility to:

aid enquirers to understand the text;

present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests
informed,;

monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Standards
Catalogue under the section entitled “International Standards Correspondence
Index”, or by using the “Find” facility of the BSI Standards Electronic
Catalogue.

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.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 12, an inside back cover and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 162 "Protective clothing including
hand and arm protection and lifejackets”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by April 2002, and conflicting national standards shall be withdrawn at the latest by
April 2002.

It is the fourth part of a series covering requirements for protective equipment used in martial arts. Part 1 deals with
general requirements and test methods and the other parts deal with specific areas of the body.

Part 1: General requirements and test methods.

Part 2: Additional requirements and test methods for instep protectors, shin protectors and forearm protectors.
Part 3: Additional requirements and test methods for trunk protectors.

Part 4. Additional requirements and test methods for head protectors.

Part 5: Additional requirements and test methods for genital protectors and abdominal protectors.

Part 6: Additional requirements and test methods for breast protectors for females.

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

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this standard.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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Introduction

Head protectors are an individual item of protective equipment to protect the front, the sides and the rear of the
head in martial arts.

They are designed to provide a degree of safety in case of accidental contact during martial arts. Martial arts can
be dangerous and severe blows to the head may cause serious injury even if the protector is fitted and used
properly.

1 Scope

This European Standard specifies additional requirements and test methods for head protectors without face
protection used in unarmed martial arts, such as Taekwondo, Karate, Kick-Boxing and similar disciplines.

It also applies to head protectors used in boxing.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references, the latest edition of the
publication referred to applies (including amendments).

EN 960, Headforms for use in the testing of protective helmets.

EN 13277-1:2000, Protective equipment for martial arts — Part 1: General requirements and test methods.

3 Terms and definitions

For the purposes of this European Standard the terms and definitions given in EN 13277-1 apply.

4 Requirements

4.1 General

The general requirements for head protectors shall be the same as those given in EN 13277-1.
Head protectors shall be easy to put on and take off.

4.2 Openings

Head protectors shall be so designed that the ears have a connection to the environment to enable the wearer to
hear as well as to prevent air pressure damage caused by blows on the ear.

The head protector may be pierced by openings that allow ventilation.

4.3 Mass

The maximum mass permitted shall vary with the head circumference. The relevant mass is specified in Table 1.



Table 1 — Head circumference and mass of the head protector

EN 13277-4:2001 (E)

Head C";“nr:‘ference < 540 540 to 560 > 560 to 580 > 580
Mass max. 360 max. 380 max. 400 max. 420
g

4.4 Sizing

The manufacturer shall indicate in centimetres the range of head circumference of the user for which the head

protector is designed.

4.5 Field of vision

When tested in accordance with 5.4 there shall be no occultation in the field of vision bounded by angles as follows

(see Figure 1):

— horizontally: min 105° from the longitudinal vertical median plane to the left and right hand sides

—upwards: min 25° from the reference plane

— downwards: min 45° from the basic plane

L2
K1

25°min.

,7\ L1
L
K

K2

45°min.

Key

1 Reference plane
2 Basic plane
3 Central vertical axis

a) Section of headform in longitudinal vertical plane

Dimensions in millimetres
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4 Longitudinal vertical median plane
5 Central transverse vertical plane

b) Section of headform in reference plane

Figure 1 — Field of vision

4.6 Restraint

A restraint system shall be provided by the manufacturer which enables the user to attach the head protector firmly
without any assistance.

When attached firmly, the system shall meet the requirements defined in 4.3 of EN 13277-1:2000, excluding the
third paragraph of 4.3 of EN 13277-1:2000, when tested according to 5.5 of EN 13277-4:2001.

After each individual test, the displacement of the head protector from its original position shall be less than 5 % of
the head circumference.

Restraint systems shall be fitted with adjusters.

4.7 Zone of protection

The zone of protection begins at the lower edge of the head protector in the forehead region. Dimension / is
measured from this edge as shown in Figure 2. The zone of protection shall cover the entire head circumference on
the front, the sides and the rear of the head.

The location and dimensions of the zone of protection shall be as given in Figure 2 and Table 2.

The positioning of the head protector on the head shall be determined in the information supplied by the
manufacturer.
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Figure 2 — Location of the zone of protection of head protectors

Table 2 — Dimensions of the zone of protection of head protectors

Dimensions in millimetres

Head h b h
circumference
(indicated by the min. min. min. :
manufacturer)
520 30 40 500
530 30 40 510
540 35 45 520
550 35 45 530
560 35 45 540 (110 + %O )
570 40 50 550
580 40 50 560
590 45 55 570
600 45 55 580
610 45 55 590
620 45 55 600

If the manufacturer indicates a range of head circumference the greatest value of this range for /, L and k specified
in Table 2 applies.

NOTE Figure 2 shows the head protector stretched out. After closing the head protector on the head & is identical with the
head circumference.
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4.8 Impact performance

Head protectors conform to this European Standard if the maximum peak force is below 2 kN when tested in
accordance with 5.7.

5 Test methods

5.1 General

If no special test methods are specified, the requirements of this standard are to be tested by measurement, visual
inspection, tactile examination etc.

For the tests new, unused protectors shall be used.

5.2 Sampling

Sampling shall be carried out in accordance with 5.1 of EN 13277-1:2000.

5.3 Conditioning

Conditioning is carried out in accordance with 5.2 of EN 13277-1:2000.

5.4 Determination of field of vision
Place the head protector on a headform of appropriate size.
The headform shall comply with EN 960.

Ascertain that the vertical median plane of the head protector coincides with the vertical median plane of the
headform.

Adjust the head protector on the headform according to the manufacturer's instructions.

In that position, determine, using angle templates or other means of assessing angles of vision, whether the head
protector complies with the requirements for field of vision in 4.5.

5.5 Restraint

The head protector shall be attached to the head of a test person of appropriate head circumference according to
the manufacturer's size declaration.

The test positions and test directions are shown in Figure 3. The test directions shall be as shown by arrows 1 to 8.
They shall be tangential to the head protector.

One test position shall be within the front side on the vertical symmetrical plane and on the upper edge of the zone
of protection.

The other test position shall be as close as possible near the ear within the zone of protection.

The test force to be applied shall be 20 N in each position.
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Key

1 to 8 Order of the test directions

Figure 3 — Test positions and test directions at head protectors

5.6 Zone of protection

To measure the zone of protection the head protector shall be prepared in such a way that the zone of protection is
stretched out with a flat surface. If the construction of the head protector does not ensure this stretching the head
protector shall be cut.

When testing according to 5.5 of EN 13277-1:2000, the template shall be placed on the inside of the head protector
within the zone of protection.

When the position of best coverage of the template is found the outline of the template shall be marked on the
head protector.

5.7 Impact performance

5.7.1 Apparatus
The principle of impact testing is shown in Figure 4.

A flat horizontal steel plate with a width of at least 300 mm, a length of at least 350 mm and a thickness of at least
20 mm shall be used as a support of the sample. In the centre of the flat plate there shall be a cylindrical hole with
a diameter of (106 = 2) mm.

A cylindrical anvil with a diameter of (100 + 2) mm, a thickness of at least 20 mm with a flat upper surface shall be
mounted on a load cell.

The surface of the anvil facing the striker shall be in level with the surface of the flat plate with a tolerance of
+1 mm.

A compression ring made of steel with a mass of (10 +0,1) kg, (140 £ 4) mm internal and (260 £ 4) mm external
diameter shall be used to fix the sample to the support.

The striker shall be able to fall freely in the vertical axis of the anvil with a tolerance of + 2 mm. The striker shall be
guided in such a way, that it will always reach at least 95 % of the freefall velocity. A means of measuring the
velocity of the striker at the point of impact shall be provided.

To measure the maximum peak force an electronic measurement device with the following characteristics shall be
used:
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— Measurement frequency: 2 000 Hz minimum
— Accuracy class of the load cell: 0,2

— Load: 10 kN maximum

Dimensions in millimetres

$260+4

D140+L,

$106+2

$100+2

$80+2

1
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@30min. ®30min.
350min. x 300min.

Key

1 Striker

2 Compression ring
3 Head protector

4 Steel plate

5 Anvil

6 Load cell

Figure 4 — Principle of impact testing of head protectors

5.7.2 Procedure

The head protector shall be placed on the flat support so that the test positions to be tested shall be above the
centre of the anvil. It shall be fixed with the compression ring.

The compressing ring shall be placed flat so that the anvil is situated in the centre of the ring with a tolerance of
=5 mm.

The head protector shall be moved on the support in order to reach every test position to be tested.

If it is not possible to press the head protector flat with the compression ring, stiffening structures of the head
protector shall be cut, until it is possible to place it flat.

10
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The gap between the head protector and the compression ring shall be filled with parts of the same type of the
protector in such a way that the compression ring is placed horizontally.

The parts of the head protector used for filling shall be placed in such a way that they are not within a radius of
40 mm around the striker axis.

Three impacts with an energy of 3J shall be carried out on each of three test positions with an interval of
2 min £ 15 s between impacts.

The test positions shall be so selected to include the positions on the head protector where the worst test results
are assumed to be likely.

No other position previously tested shall be within a circle of 80 mm around the test position to be tested. If
positions are selected to be impacted less than 80 mm distant from each other, at least two protectors of the same
type shall be selected for impact testing.

6 Marking

Marking shall be carried out in accordance with clause 6 of EN 13277-1:2000.

7 Information supplied by the manufacturer

Requirements for the information to be supplied by the manufacturer shall be in accordance with clause 7 of
EN 13277-1:2000.

11
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Annex ZA
(informative)

Clauses of this European Standard addressing essential requirements or
other provisions of EU Directives

This European Standard has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association and supports essential requirements of EU Directive 89/686/EEC.

WARNING: Other requirements and other EU Directives may be applicable to the product(s) falling within the
scope of this standard.

The following clauses of this standard are likely to support requirements of Directive 89/686/EEC, Annex II:

EU-Directive 89/686/EEC, Annex I Clause of this standard
1.1.1 Ergonomics 4.1,4.2,4.4,4.6,4.7
1.2 Innocuousness 4.2
1.3 Comfort and efficiency 4.3,4.4
1.4  Information supplied by the manufacturer 6,7
2.1  PPE incorporating adjustment systems 41,4.6

2.2  PPE enclosing the parts of the body to be protected 4.2

2.3 PPE for the face, eyes and respiratory tracts 4.5

2.4  PPE subject to ageing 7

3.1 Protection against mechanical impact 46,4.7,4.8
3.3  Protection against physical injury 4.6, 4.8

Compliance with the clauses of this European Standard provides one means of conforming with the specific
essential requirements of the Directives concerned and associated EFTA regulations.

12



blank



BS EN
13277-4:2001

BSI

389 Chiswick High Road
London

W4 4AL

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.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: +44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: +44 (0)20 8996 9001.

Fax: +44 (0)20 8996 7001. Email: orders@bsi-global.com. Standards are also
available from the BSI website at http://www.bsi-global.com.

In response to orders for international standards, it is BSI policy to supply the
BSI implementation of those that have been published as British Standards,
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.

Tel: +44 (0)20 8996 7111. Fax: +44 (0)20 8996 7048. Email: info@bsi-global.com.

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 Membership Administration.

Tel: +44 (0)20 8996 7002. Fax: +44 (0)20 8996 7001.

Email: membership@bsi-global.com.

Information regarding online access to British Standards via British Standards
Online can be found at http://www.bsi-global.com/bsonline.

Further information about BSI is available on the BSI website at
http://www.bsi-global.com.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the international standardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may be
reproduced, stored in a retrieval system or transmitted in any form or by any
means — electronic, photocopying, recording or otherwise — without prior written
permission from BSI.

This does not preclude the free use, in the course of implementing the standard,
of necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

Details and advice can be obtained from the Copyright & Licensing Manager.
Tel: +44 (0)20 8996 7070. Fax: +44 (0)20 8996 7553.
Email: copyright@bsi-global.com.




