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National foreword

This British Standard is the UK implementation of EN 60318-4:2010. It is
identical to IEC 60318-4:2010. It supersedes BS 6310:1982 which is

withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
EPL/29, Electroacoustics.

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

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

© BSI 2010
ISBN 978 0 580 58178 6
ICS 17.140.50

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the Standards
Policy and Strategy Committee on 31 July 2010.

Amendments issued since publication

Amd. No. Date Text affected
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Foreword

The text of document 29/662/CDV, future edition 1 of JEC 60318-4, prepared by IEC TC 29,
Electroacoustics, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as

N 60318-4 on 2010-05-01.
This standard supersedes HD 443 S1:1983.

The main changes with respect to the previous edition are listed below:
— extension of the usable frequency range to 100 Hz — 16 000 Hz;

— addition of values of maximum permitted expanded uncertainties to all tolerances.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent
rights.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2011-02-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2013-05-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60318-4:2010 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

[1] 1SO 389-2 NOTE Harmonized as EN ISO 389-2.
[2] 1SO 389-5 NOTE Harmonized as EN ISO 389-§.
[3] 1SO 389-9 NOTE Harmonized as EN 1SO 389-6.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications
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 edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.
Publication Year Title EN/HD Year
EC 61094-4 - Measurement microphones - N 61094-4 -

Part 4: Specifications for working standard
microphones

ISO/IEC Guide 98-3 - Uncertainty of measurement - - -
Part 3: Guide to the expression of uncertainty
in measurement (GUM:1995)
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ELECTROACOUSTICS -
SIMULATORS OF HUMAN HEAD AND EAR -

Part 4: Occluded-ear simulator for the measurement
of earphones coupled to the ear by means of ear inserts

1 Scope

This part of IEC 60318 describes an occluded-ear simulator intended for the measurement of
insert earphones in the frequency range from 100 Hz to 10 000 Hz. It is suitable for air
conduction hearing aids and earphones, coupled to the ear by means of ear inserts e.g. ear
moulds or similar devices. The occluded-ear simulator is also suitable as the basis for an
extension intended to simulate the complete ear canal and the outer ear (for instance in head
simulators).

The occluded-ear simulator simulates the acoustic transfer impedance for the occluded
normal adult human ear. However, it does not simulate the leakage between an earmould and
a human ear canal; therefore, the results obtained with the occluded-ear simulator may
deviate from the performance of an insert earphone on a real ear, especially at low
frequencies. Moreover, large performance variations among individual ears will occur which
should be considered when using the ear simulator.

Above 10 kHz the device does not simulate a human ear, but can be used as an acoustic
coupler at additional frequencies up to 16 kHz. Below 100 Hz, the device has not been
verified to simulate a human ear, but can be used as an acoustic coupler at additional
frequencies down to 20 Hz.

NOTE Due to resonances in the acoustic transfer impedance of the occluded-ear simulator above 10 kHz, high
measurement uncertainties, e.g. in the order of 10 dB, can occur in earphone responses. Repeatable results mainly
are obtained for insert earphones with high acoustic damping (used for instance in the extended high-frequency

audiometry, see the earphones listed in SO 389-)[3]1 coupled to the occluded-ear simulator by means of a
simple, symmetrically designed and air tight coupling device.

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 edition
of the referenced document (including any amendments) applies.

EC 61094-4, Measurement microphones — Part 4: Specifications for working standard
microphones

ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3. Guide to the expression of
uncertainty in measurement (GUM:1995)

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
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3.1

ear insert

device used to provide the acoustic coupling between an earphone and the ear canal (e.g. an
earmould or a similar device with or without a connecting tube)

3.2

insert earphone

small earphone coupled to the ear canal by means of an ear insert or attached to a
connecting element which is inserted into the ear canal

NOTE This ear insert may be a part of the insert earphone.

3.3

ear-mould simulator

ear insert simulator

insert which terminates the entrance of the ear simulator and provides for passage of sound
into the occluded-ear simulator through an opening on its axis

3.4

ear simulator

device for measuring the acoustic output of sound sources where the sound pressure is
measured by a calibrated microphone coupled to the source so that the overall acoustic
impedance of the device approximates that of the normal human ear at a given location and in
a given frequency band

3.5

occluded-ear simulator

ear simulator which approximates the acoustic transfer impedance of the inner part of the ear
canal, from the tip of an ear insert to the eardrum

3.6

acoustic coupler

device for measuring the acoustic output of sound sources where the sound pressure is
measured by a calibrated microphone coupled to the source by a cavity of predetermined
shape and volume which does not necessarily approximate the acoustical impedance of the
normal human ear

3.7

reference plane of the occluded-ear simulator

plane perpendicular to the axis of the cavity of the simulator, chosen to pass through the
position normally occupied by the tip of an earmould in a human ear

3.8

acoustic transfer impedance of the occluded-ear simulator

quotient of the sound pressure at the diaphragm of its microphone by the volume velocity
through the reference plane

unit: Pa-s-m—3

3.9

acoustic transfer impedance level of the occluded-ear simulator

ten times the logarithm to the base of ten of the quotient of the absolute value (modulus) of
the squared acoustic transfer impedance of the occluded-ear simulator by the squared
reference acoustic transfer impedance of one pascal second per cubic metre (Pa-s-m=3)

unit: dB
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