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National foreword

This British Standard has been prepared by Technical Committee EPL/29 
and is the English language version of EN 60645-1:1994, Audiometers — 
Part 1: Pure-tone audiometers, published by the European Committee 
for Electrotechnical Standardization (CENELEC). It is identical with 
IEC 1094-1:1992, together with its corrigendum:1993, published by the 
International Electrotechnical Commission (IEC).
This British Standard supersedes BS 5966:1980, which is withdrawn. 
BS 5966:1980 was identical with IEC 645:1979.

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.

Cross-references

Publication referred to Corresponding British Standard

IEC 225:1966 BS 2475:1964 Specification for octave and one-third 
octave band-pass filters

HD 483.3 S2:1992 
(IEC 268-3:1988)

BS 6840 Sound system equipment
Part 3:1992 Methods for specifying and measuring the 
characteristics of sound system amplifiers

IEC 373:1990 BS 4009:1991 Specification for artificial mastoids for 
the calibration of bone vibrators used in hearing aids 
and audiometers

IEC 601-1:1988 BS 5724 Medical electrical equipment
Part 1:1989 General requirements for safety

IEC 651:1979 BS 5969:1981 Specification for sound level meters

ISO 389:1991 BS 2497:1992 Specification for standard reference zero 
for the calibration of pure tone air conduction 
audiometers

EN 24869-1:1992
(ISO 4869-1:1990)

BS EN 24869-1:1993 Acoustics. Hearing process.
Part 1. Subjective method of measurement

EN 26189:1991
(ISO 6189:1983)

BS 6655:1986 Specification for pure tone air conduction 
threshold audiometry for hearing conservation purposes

EN 27566:1991
(ISO 7566:1987)

BS 6950:1988 Specification for a standard reference 
zero for the calibration of pure tone bone conduction 
audiometers

EN 28798:1991
(ISO 8798:1987)

BS 7113:1989 Specification for reference levels for 
narrow-band masking noise

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii, 
the EN title page, pages 2 to 18, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on the 
inside front cover.
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Foreword

The CENELEC questionnaire procedure, performed 
for finding out whether or not the 
International Standard IEC 645-1:1992 and its 
corrigendum February 1993 could be accepted 
without textual changes, has shown that no 
common modifications were necessary for the 
acceptance as a European Standard.
The reference document was submitted to the 
CENELEC members for formal vote and 
was approved by CENELEC as EN 60645-1 
on 5 July 1994.
The following dates were fixed: 

Annexes designated “normative” are part of the 
body of the standard. In this standard, Annex ZA is 
normative.
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Introduction
Developments in the field of hearing measurements 
for diagnostic hearing conservation and 
rehabilitation purposes have resulted in a large 
increase in the range of audiometers available. 
However, in spite of the wide range available, it is 
possible to consider the audiometer in terms of 
functional units which can be specified 
independently. By specifying these functional units 
it is then possible to specify properties of other 
audiometric equipment which use such units.
IEC 645: Audiometers, will consist of a number of 
parts. This part is the first of the series and covers 
the requirements for pure-tone audiometers.

1 Scope and object
This part of International Standard IEC 645 
specifies general requirements for audiometers and 
particular requirements for pure-tone audiometers 
designed for use in determining hearing threshold 
levels in comparison with the standard reference 
threshold level by means of psycho-acoustic test 
methods.
The purpose of this part is to ensure:

a) that tests of hearing, particularly threshold, on 
a given human ear performed with different 
audiometers which comply with this part using 
methods described in ISO 8253-1 and ISO 6189 
(see clause 2) shall give substantially the same 
results;

b) that the results obtained represent a valid 
comparison between the hearing of the ear tested 
and the reference threshold of hearing.

Audiometers can be classified in the following ways: 
according to the type of test signal they generate, 
according to the mode of operation or according to 
the complexity of the range of auditory functions 
they test (i.e. diagnostic, screening, etc.). However, 
in order to rationalize the classification of 
audiometers, five types are defined. Audiometers 
with which it is possible to make a diagnostic 
assessment (i.e. having as a minimum both air 
and bone conduction facilities) are classified as 
types 1, 2 and 3. Instruments with air conduction 
facilities only are classified as types 4 and 5.
This part covers the general requirements for 
audiometers as a whole as well as their functional 
units: signal sources, signal level controls and 
transducers.
In addition, since the units specified cover the 
majority of audiometric applications, instruments 
which may not necessarily be conventional 
pure-tone audiometers and not specified in this part 
(such as an auditory stimulator for evoked potential 
recording), but which contain circuitry used for 
measurement of auditory sensitivity or presentation 
of supraliminal signals should, where possible, 
conform to the appropriate clauses of this part. By 
using Table 1, the reader can find the appropriate 
clauses (5 to 9) of this part which describe the 
performance requirements for a given instrument.

Table 1 — Guide to the requirements for various parts of an audiometer

General requirements Requirements for signal 
sources

Requirements for signal level 
control

Requirements for 
transducers

5.1 Safety requirements 6.1 Pure tones 7.1 Marking 9.1 Air conduction

5.2 Subject’s response 
system

6.2 External signal 
source

7.2 Signal indicator 9.2 Bone conduction

5.3 Warm-up time 6.3 Masking sounds 7.3 Accuracy of sound 
pressure level and 
vibratory force level

5.4 Supply variation and 
environmental 
conditions

8 Reference tone 7.4 Hearing level 
control

5.5 Unwanted sound 7.5 Masking sound

10 Marking and 
instruction manual

7.6 Tone switching
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2 Normative references
The following normative documents contain 
provisions which, through reference in this text, 
constitute provisions of this part of IEC 645. At the 
time of publication, the editions indicated were 
valid. All normative documents are subject to 
revision, and parties to agreements based on this 
part of IEC 645 are encouraged to investigate the 
possibility of applying the most recent editions of 
the normative documents indicated below. Members 
of IEC and ISO maintain registers of currently valid 
International Standards.
IEC 225:1966, Octave, half-octave and third-octave 
band filters intended for the analysis of sounds and 
vibrations. 
IEC 268-3:1988, Sound System equipment — 
Part 3: Amplifiers. 
IEC 303:1970, IEC provisional reference coupler for 
the calibration of earphones used in audiometry. 
IEC 318:1970, An IEC artificial ear, of the wide 
band type, for the calibration of earphones used in 
audiometry. 
IEC 373:1990, Mechanical coupler for 
measurements on bone vibrators. 
IEC 601-1:1988, Medical electrical equipment — 
Part 1: General requirements for safety. 
IEC 651:1979, Sound level meters. 
ISO 389:1991, Acoustics — Standard reference zero 
for the calibration of pure-tone air conduction 
audiometers. 
ISO 4869-1:1990, Acoustics — Hearing protectors — 
Part 1: Subjective method for the measurement of 
sound attenuation. 
ISO 6189:1983, Acoustics — Pure-tone air 
conduction threshold audiometry for hearing 
conservation purposes. 
ISO 7566:1987, Acoustics — Standard reference zero 
for the calibration of pure-tone bone conduction 
audiometers. 
ISO 8253-1:1989, Acoustics — Audiometric test 
methods — Part 1: Basic pure-tone air and bone 
conduction threshold audiometry. 
ISO 8798:1987, Acoustics — Reference levels for 
narrow-band masking noise. 

3 Definitions
For the purpose of this part of IEC 645, the 
following definitions apply:
3.1 
pure-tone audiometer
an instrument for the measurement of hearing for 
pure tones and in particular the threshold of 
hearing. The audiometer may be either a fixed or 
continuous sweep frequency type

3.2 
manual audiometer
an audiometer in which signal presentations and 
recording of results are performed manually
3.3 
automatic recording audiometer
an audiometer in which signal presentations, 
hearing level variation, frequency selection or 
frequency variation, and recording of subject’s 
responses are implemented automatically. 
Direction of hearing level changes is under subject’s 
control and is recorded automatically
3.4 
computer-controlled audiometer
an audiometer in which the test procedure is 
controlled by computer or microprocessor
3.5 
speech audiometer
an instrument for the measurement of hearing for 
speech test material
3.6 
air conduction
transmission of sound through the external and 
middle ear to the inner ear
3.7 
bone conduction
transmission of sound to the inner ear mediated 
primarily by mechanical vibration of the cranial 
bones
3.8 
equivalent threshold sound pressure level 
(monaural earphone listening)
for a given ear, at a specified frequency, for a 
specified type of earphone and for a stated force of 
application of the earphone to a human ear, the 
sound pressure level set up by the earphone in a 
specified acoustic coupler or artificial ear when the 
earphone is activated by that voltage which, with 
the earphone applied to the ear concerned, would 
correspond to the threshold of hearing
3.9 
equivalent threshold force level 
(monaural listening)
for a given ear, at a specified frequency, for a 
specified configuration of bone vibrator on a 
specified mechanical coupler, the force level set up 
by the bone vibrator in a specified mechanical 
coupler when the bone vibrator is activated by that 
voltage which, with the bone vibrator applied to the 
mastoid prominence or to the forehead, would 
correspond to the threshold of hearing
NOTE This definition requires the non-test ear to be masked in 
accordance with ISO 7566.
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