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Foreword

This British Standard has been prepared under the dlrectlon
of the Personal Safety Equipment Standards Committee.

It is a partial revision of BS 6344 : Part 1: 1984, which is
withdrawn. This edition introduces technical changes but

it does not reflect a full review or revision of the standard,
which will be undertaken in due course. The changes made
to the text were considered to be too extensive to be

issued as an amendment. The standard has been drafted in
the same style as the 1984 text, and the changes to the
text are indicated by vertical lines in the margin.

This Part of the standard is concerned with ear muffs for
industrial use; Part 2 deals with ear plugs; a Part dealing
with ear muffs for attachment to or incorporated in safety
helmets is planned.

The sizing requirements in the standard should enable a
percentile range of 5 % to 95 % of the industrial population
to be fitted satisfactorily. Labelling requirements for sizes
other than this range are also specified.

Although the tests and requirements of the standard are
concerned primarily with physical performance and hygiene,
the standard also calls for information about the attenuation
provided by the ear muffs, as measured in accordance with
the procedures of BS 5108, to be provided to assist
purchasers in selecting the most appropriate type of ear
muffs for their needs. No absolute levels of attenuation are
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specified for the ear muffs although maximum permitted
differences in attenuation, measured before and after a
series of performance tests, are specified and an objective
method given to enable these differences to be measured.
NOTE. This objective method is based on that being developed
within 1SO/TC 43 Acoustics and has been circulated as

1SO/DIS 6290. if subsequent international discussions result in
changes which are approved by the United Kingdom then append:x J
will be amended to take account of these changes.

The objective test method is only capable of making
comparative measurements and insertion loss values
obtained from its use will differ from the attenuation values
measured using the procedures given in BS 5108.

Although the objective method is specified as the most
convenient means of assessing changes in attenuation,
the procedures given in BS 5108 should be regarded as
providing the ultimate measure of the performance of
any ear muffs,

It was appreciated that experience gained in testing ear
muffs in accordance with this standard would produce
much further useful data; test methods and performance
requirements will be reviewed in the light of information
obtained in this way.

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

Part 1. Specification for ear muffs

1. Scope

This Part of this British Standard specifies constructional,
design and performance requirements, methods of test and
marking requirements for ear muffs.

It calls for information to be made available concerning the
attenuation characteristics of the ear muffs measured in
accordance with BS 5108, and the use, care and
maintenance of the ear muffs.

This Part of this British Standard does not deal with ear
muffs for attachment to.a helmet or that are part of a
helmet. Neither does it include specific requirements for
hearing protectors with built-in communication systems
nor those for use in extreme environmental conditions.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back cover.

2. Definitions

For the purposes of this Part of BS 6344, the following
definitions apply: )

2.1 acoustic test fixture (ATF). A device that approximates
certain dimensions of an average adult human head and is
used for measuring the insertion loss of ear muffs. For this
purpose it includes a microphone arrangement for measuring
sound pressure levels.

2.2 attenuation. The algebraic difference in dB between
the 1/3 octave band pressure level, as perceived by a real ear
at threshold in a specified sound field under specified
conditions, with the hearing protector absent and the sound
pressure level with the hearing protector being worn,

with other conditions identical.

2.3 cup. A hollow, approximately hemispherically shaped
component which is mounted on the headband and to
which a cushion and a liner are usually fitted.

NOTE. In this context, a cup is sometimes referred to as a shell,

2.4 cushion. A deformable cover, usually foam plastics or
liquid filled, fitted to the rim of the cup to improve the
comfort and fit of the ear muffs on the head.

NOTE. In this context, a cushion is sometimes referred to as a seal.

2.5 decibel {dB). One-tenth of a bel, a scale unit used in
comparison of the magnitude of powers. The number of
bels, expressing the relative magnitudes of two powers,

is the logarithm to the base 10 of the ratio of the powers.

2.6 ear muffs. A hearing protector, either fitting over and
enclosing the pinna and sealing against the side of the head

{circumaural) or sealing against the pinna (supra-aural).

Over-the-head, and behind-the-head ear muffs are designed
to be worn with the headband passing over the top of the
head and behind the head respectively. A head strap
supports behind-the-head ear muffs by being in contact with
the top of the head. Universal ear muffs can be worn in
either mode.

2.7 headband. A band, usually of metal or plastics,
designed to enable the ear muffs to fit securely around the
ears by exerting pressure through the cushions.

2.8 headstrap. A flexible strap fitted to each cup, or the
headband close to the cup. It can be adjusted to support
the ear muffs, usually behind-the-head types, by fitting
closely to the top of the head.

2.9 helmet. A device covering a substantial part of the head
and generally having functions other than, or in addition to,
hearing protection.

2.10 insertion loss. The algebraic difference in dB between
the 1/3 octave band pressure level, measured by the
microphone of the acoustic test fixture in a specified sound
field under specified conditions, with the hearing protector
absent and the sound pressure level with the hearing
protector on, with other conditions identical.

2.11 liner. Material contained within the cup which can
increase the attenuation of the ear muffs at certain
frequencies.

2.12 pink noise. Noise whose sound pressure spectral
density is inversely proportional to frequency, i.e. equal
energy in each 1/3 octave band.

2.13 head width. Maximum width of head when subject
is sitting erect (see figure 1).

2.14 head height. Vertical distance between tragus and
top of head when subject is sitting erect (see figure 1).

2.15 head depth. Horizontal distance between tragus and
vertical line through back of head when subject is sitting
erect (see figure 1),

3. Construction and design
3.1 Materials

3.1.1 Ear muff materials that can only be cleaned with
substances that are known to be harmful to health shall
not be used.

3.1.2 Materials of the cushions that may come into contact |
with the skin shall be non-staining, soft, pliable and not
known to be likely to cause skin irritation or any adverse
effect on health, ’

3.1.3 All materials shall be visibly unimpaired after cleaning
by the method specified by the manufacturer.

3.1.4 The ear muffs shall have an ignitability (heated rod)
index of P when tested in accordance with appendix B.

3.2 Construction

3.2.1 All parts shall be designed and manufactured such

that they are not liable to cause phys'ﬁll damage to the
wearer when used as intended. ocuments
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3.2.2 All edges that are in contact with plastics cushions
shall be radiused, finished smooth and be free from sharp
edges which could cause damage to the cushions.

3.2.3 Where the cushions are not intended to last the
lifetime of the muff, the cushions shall be replaceable
without the use of a special tool(s).

3.2.4 In the case of ear muffs that are claimed in
accordance with 5.1(a) to be suitable for wearing other
than over the head, a head strap shall be provided.

3.3 Fit and size
3.3.1 Adjustability and size

NOTE. The requirements of this clause give rise to and accord with
the classification of ear muffs given in table 3.

3.3.1.1 General. Unless wearer information is provided in
accordance with 5.1(f) to indicate otherwise, the adjust-
ability of the ear muffs shall comply with 3.3.1.2 to 3.3.1.4
as appropriate, when tested in accordance with the
appropriate procedures of appendix L.

3.3.1.2 Over-the-head ear muffs (see L.3.1). For each of
the combinations of head dimensions for over-the-head ear
muffs shown in table 1, the range of adjustment of the
head band and of the width between the cushions shall
enable the ear muffs to be fitted to the apparatus (see L.2)
so that:

{a) the internal apex of the headband touches the

headband support pad; and

(b} the contact between the surface of the cushions and

the surface of the plates of the apparatus is continuous

insofar as it provides an unbroken barrier between the

inside and outside perimeter of the cushions.

Table 1. Head dimensions
(over-the-head ear muffs)

Head Head width
height
mm mm mm
130 150 160
mm
115 x N/ X
130 | v v v
140 | x v x

\/ indicates ear muffs to fit this size.
x indicates no requirement for this size
to be fitted,

3.3.1.3 Behind-the-head ear muffs (see L.3.2). For each of
the combinations of head dimensions for behind-the-head
ear muffs shown in table 2, the range of adjustment of the
headband and of the width between the cushions shall
enable the ear muffsto be fitted to the apparatus (see L.2)
so that:

(a) the internal apex of the headband either touches or

lies beyond the headband support pad; and

(b} the contact between the surface of the cushions and

the surface of the plates of the apparatus is continuous

insofar as it provides an unbroken barrier between the

inside and outside perimeter of the cushions.

Table 2. Head dimensions
(behind-the-head ear muffs)

Head Head width
depth
mm mm mm
130 150 160
mm
90 |«x v X
105 N Vv v
115 X N X

\/ indicates ear muffs to fit this size.
x indicates no requirement for this size
to be fitted.

NOTE. The dimensions quoted in tables 1 and 2 have been chosen
to cover the appropriate combinations of the head width with the
head height or with the head depth of the 6th, 60th, and 95th
percentiles of the industrial population.

3.3.1.4 Universal ear muffs (see L.3.3). In the case of
universal ear muffs denoted as such (see 2.6) in accordance
with 5.1(a), the range of adjustment of the headband and
of the width between the cushions shall enable the ear
muffs to be fitted to the apparatus (see L.2) so as to
comply with 3.3.1.2 and 3.3.1.3.

3.3.2 Head straps. Head straps, whete provided, shall be
continuously adjustable, shall accommodate the range of
head sizes given in tables 1 and 2 and shall not disengage
under normal head movements.

3.3.3 Cup rotation. Each cup shall be capable of
movement through * 10° about two orthogonal axes

{one of which is horizontal) set in the plane defined by an
end face of the ATF (see figure b) against which a cup rests
with the headband set in accordance with 3.4.4 if
appropriate to the width and height or depth specified in
table 3.

NOTE. A suitable test apparatus and method is described in
appendix C.

The contact between the cushions and test mounting plates
shall be continuous throughout this range.

3.3.4 Size of openings in cups. The maximum length
{measured in the plane of, or in a plane parallel to, the face
of the cup) of the opening in the cups of the ear muffs, with
the cushjons fitted, shall be not less than 50 mm and the
maximum width of the opening, measured along an axis
that is in the plane of, or in a plane parallel to, the face of
the cup and orthogonal to the line defining the length,

shall be not less than 35 mm.

3.4 Comfort

‘3.4.1 Ear muffs with a total mass greater than 400 g shall

be marked with their total mass.

3.4.2 The headband force shall be not greater than 16 N
when measured with the headband set in accordance

with 3.4.4 if appropriate to the width and height or depth
as specified in table 3.

NOTE. A suitable test apparatus and method is described in
appendix D.
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‘ | 3.4.3 The cushion pressure shall be not greater than 4.8 Headband force. The headband force shall not change
4000 Pa when measured using the test method given in by more than £ 25 % from that measured in accordance
appendix E, or any other method giving equivalent results,  with 3.4.2 after the performance of the ear muffs has been
and with the headband set in accordance with 3.4.4 if assessed in accordance with 4.5, 4.6 and 4.7.

appropriate as specified in table 3. 4.9 Change in insertion loss. The change in insertion loss

3.4.4 In the case of ear muffs claimed (see 5.1(a)) to be measured according to the procedures of appendix J after
universal (see 2.6), the tests of 3.3.3, 3.4.2 and 3.4.3 shall carrying out the performance tests specified in 4.5, 4.6,4,7
be undertaken according to the requirements for both over- and 4.8 on each cup of the designated sample shall be not
the-head and behind-the-head ear muffs. greater than 4 dB at more than one test frequency.
4.10 Resistance to leakage. In the case of liquid or gas-
4. Performance filled cushions, the cushions fitted to ear muffs shall not
4.1 General. Ear muffs shall be sampled and conditioned  leak when tested in accordance with appendix K.
as specified in A.1 and A.2. The order of testing for sample
A shall be as specified in A.3. . 5. Information
| 4.2 Deformation of cushions. Any cushion deformation 5.1 Wearer information. The following information for the
which is present on first unpacking the ear muffs shall wearer shall be supplied with the ear muffs:
disappear within 30 min of the ear muffs being worn. {a) method of fitting/adjustment;
4.3 Attenuation. Values of the attenuation of the ear {b) method of cleaning which shall not require the use
muffs as measured and presented by the procedures of cleaning agents that are known to be harmful to the
. described in BS 5108 shall be provided for the type of health of the wearer;
‘ ear muffs being assessed against this standard. In the case {c) method of maintenance;

of universal ear muffs, attenuation values shall be provided

for both modes of se. (d) the address from which further background

information can be obtained;

4.4 Insertion loss. Values of insertion loss obtained as (e} the statement ‘Hearing protector cushions may
specified in A.3(d) and using the procedures described in deteriorate with use and will then need replacement.’; '
appendix J shall be retained by manufacturers, (f} the head dimensions which the ear muffs are

NOTE. These results may be used to compare performance designed to fit if the dimensional range does not cover

characteristics of production ear muffs with those of the reference . . X
samples submitted for testing in accordance with BS 5108, those given in tables 1 and 2, when tested in accordance

with appendix L;
4.5 Resistance to damage when dropped. The ear muffs PP

shall not crack, rupture, or otherwise suffer damage likely {g) if the requirement given in 3.4.1 applies, mass of

to affect performance when tested in accordance with ear muffs;

-appendix F. (h) if the requirement given in 3.2.3 applies, method of
4.6 Resistance to damage when vibrated. The ear muffs cushion replacement;

shall not crack, rupture, or otherwise suffer damage likely (i) tabulated mean attenuation at each frequency and
to affect performance when tested in accordance with tabulated standard deviation of attenuation at each
appendix G. frequency both measured by the procedures given in

4.7 Headband durability. The ear muffs shall not crack, BS 5108.

rupture, or otherwise suffer damage likely to affect

‘ performance when tested in accordance with appendix H.
Table 3. Ear muff settings for the measurement of cup rotation,
headband force and cushion pressure
Classification Type Corresponding setting of apparatus
and ear muffs (see figure 2)
Head width Head height
or head depth
mm mm
Ear muffs which do Over-the-head 150 130
fit the head dimensions | ear muffs
that cover those given
in tables 1 and 2 when Behind-the-head 180 Mid-point of
tested in accordance ear muffs range of cup
with appendix L adjustment
Ear muffs which do not | Over-the-head Mid-point of range of head
. fit the head dimensions | ear muffs dimensions stated by the
‘ that cover those given manufacturer in accordance
in tables 1 and 2 when Behind-the-head with 5.1(f)
tested in accordance ear muffs Documents
with appendix L
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5.2 Background technical information. The following 6. Marking .
information shall Pe available on request: Each pair of ear muffs shall be durably marked with the

(a) range and sizes covered; following information:

{b) attenuation results (measured and presented using (a) the name, trade mark or other identification of

the procedures given in BS 5108); the manufacturer; ’

(c) guidance on ensuring correct selection and fit (b) the number of this British Standard, i.e.

of the ear muffs; BS 6344 : Part 1%;

(d} information as specified in 5.1. {¢) model designation:

(d) in cases where the ear muff is intended by the
manufacturer to be used in a particular orientation,
an indication of the FRONT and/or TOP of the

ear cup;

(e) if the requirement given in 3.4.1 applies, the
mass of the ear muffs.

* Marking BS 6344 : Part 1 on or in relation to a product represents a manufacturer’s declaration of conformity, i.e. a claim by gr on behalf
of the manufacturer that the product meets the requirements of the standard. The accuracy of the claim is therefore solelv the é@wments

of the person making the claim. Such a declaration is not to be confused with third party certification of conformit,, which may also be
desirable.
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