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National foreword

This British Standard, having been prepared under the direction of the Environment and Pollution Standards Committee,
is identical with 1SO 4869 ‘Acoustics — Measurement of sound attenuation of hearing protectors — Subjective method’,
prepared by Subcommittee 1, Noise, of Technical Committee ISO/TC 43, Acoustics, and published in 1981 by the
International Organization for Standardization (1SO). It supersedes BS 5108 : 1974 which is withdrawn.

This British Standard describes a method of assessing the efficiency of hearing protectors by determination of real-ear

attenuation at threshold on a number of human subjects. The standard, being a method of measurement, does not lay

down minimum values of attenuation, does not give the number of samples to be tested, and does not include other

factors affecting the use of hearing protectors, such as comfort and durability. These considerations are specified in

BS 6344 ‘Industrial hearing protectors’ of which Part 1 ‘Specification for ear muffs’ will be published in 1983. .

The principal differences between the 1974 edition and this edition are in the number of test subjects and replications
required {see 4.4.3 and 4.5.1). This edition requires a minimum of ten subjects tested once, whereas the 1974 edition
required fifteen tested twice. It is recommended that more subjects and/or replications than the minimum be used
whenever possible.

This method of measurement is intended primarily for use with fully-developed hearing protectors, and is not necessarity
the most appropriate method for use during the design of new types of hearing protector. A method more appropriate to
the latter application is currently being developed and will be published as a separate British Standard.

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.

The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline
as the decimal marker.

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘British Standard’.

Cross-references

International standard Corresponding British Standard
ISO 266-1975 BS 3593 : 1963 Recommendations on preferred frequencies for acoustical measurements
{Technically equivalent)
ISO 389-1975 BS 2497 Reference zero for the calibration of pure-tone audiometers
Part 1 : 1968 Data for earphone coupler combinations maintained at certain standardizing ‘

laboratories
(Technically equivalent)

Part 2 : 1969 Data for certain earphones used in commercial practice
(Technically equivalent)

IEC 255 : 1966 BS 2475 : 1964 Octave and one-third octave band-pass filters
(Technically equivalent)

IEC 645 : 1979 BS 5966 : 1980 Specification for audiometers
(ldentical)

Additional information. The requirement for scales and sizes in relation to |EC 263, referred to in 4.6 is as follows.

For graphs in which a level (in decibels) is plotted against frequency on a logarithmic scale, the scale proportions shall be
those for which the length for a 10:1 frequency ratio is equal to the length for a level difference of 50 dB on the ordinate
scale.

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

Measurement of sound attenuation of hearing protectors

0 Introduction

Hearing protectors are commonly used to reduce to acceptable
levels the noise to which the ear is exposed. Hearing protectors
are manufactured as ear-plugs, ear-muffs or helmets. Stan-
dardized methods of measurement of sound attenuation allow
the comparison of performance data obtained in different
locations under similar conditions, the rank ordering and
selection of various models and the evaluation of design and
construction features that may significantly affect
performance.

NOTE — Methods other than the one described in this International
Standard do not necessarily yield values which are equal to those
obtained according to the present International Standard.

1 Scope and field of application

This International Standard specifies a subjective method for
the measurement of sound attenuation of hearing protectors
determined at the threshold of audibility.

2 References

ISO 266, Acoustics — Preferred frequencies for measure-
ments.
1ISO 389, Acoustics — Standard reference zero for the

calibration of pure-tone audiometers.

IEC Publication 225, Octave, half-octave and third-octave band
filters for the analysis of sounds and vibrations.

IEC Publication 263, Scales and sizes for plotting frequency
characteristics.

IEC Publication 645, Audiometers.

3 Definitions

3.1 hearing protector: A device worn by a person to
prevent unwanted auditory effects from acoustic stimuli.

NOTE — Hearing protectors may also include electronic devices for
communication or devices designed to play an active role in the -
reduction of the noise level between the hearing protector and the
ear-drum.

3.2 ear-muff : A hearing protector consisting of an ear-cup
to be pressed against each pinna or of a circumaural ear-cup to
be pressed against the head around the pinna. The ear-cups
can be pressed against the head with a special headband or
neckband or by means of a device attached to a safety helmet
or other equipment.

3.3 ear-plug : A hearing protector worn within the external
ear canal (aural) or in the concha against the entrance to the
external ear canal (semi-aural).

3.4 heimet : A device which may or may not include hearing
protection and which covers a substantial part of the head.

3.5 hearing threshold level : For a given ear and for a
specified signal, the number of decibels by which the threshold
of hearing for that ear differs from the normal threshold of
hearing as given in SO 389,

3.6 threshold of audibility : For a given listener, the
minimum sound pressure level of a specified sound that is
capable of evoking an auditory sensation in a specified fraction
of trials.

NOTE — For the purpose of this International Standard, the threshold
of audibility is measured without and with the hearing protector.

3.7 sound attenuation : At a given test signal, the mean
value of the differences, in decibels, between the thresholds of
audibility with and without the hearing protector in place for all
test subjects.

3.8 pink noise: Noise whose sound pressure spectral
density is inversely proportional to frequency.

4 Measurement of the sound attenuation of
hearing protectors

4.1 Test signals

The test signals shall consist of a signal from pink noise filtered
through one-third octave bands with centre frequencies in
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