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Foreword )\6
X

ISO (the International Orgd&ation for Standardization) is a worldwide
federation of national standar dies (ISO member bodies). The work
of preparing International Stan is normally carried out through I1SO
technical committees. Each me r body interested in a subject for
which a technical committee has established has the right to be
represented on that committee. Inte yonal organizations, governmental
and non-governmental, in liaison with 180) also take part in the work. ISO
collaborates closely with the Intematior@ lectrotechnical Commission
(IEC) on all matters of electrotechnical sta }zation.
*

Draft International Standards adopted by theAfgchnical committees are
circulated to the member bodies for voting. Pub#ation as an International
Standard requires approval by at least 75 % of the@mber bodies casting

a vote. 0

International Standard I1SO 389-3 was prepared by Te@cal Committee
ISO/TC 43, Acoustics.

*

&
This first edition of ISO 389-3 cancels and replaces ISO 1987, of
which it is a minor revision.

ISO 389 consists of the following parts, under the general title A%tics
— Reference zero for the calibration of audiometric equipment: O

— Part 1: Reference equivalent threshold sound pressure levels @)\

pure tones and supra-aural earphones

— Part 2: Reference equivalent threshold sound pressure levels for
pure tones and insert earphones

— Part 3: Reference equivalent threshold force levels for pure tones
and bone vibrators

— Part 4: Reference levels for narrow-band masking noise

— Part 5: Reference equivalent threshold sound pressure levels for
pure tones in the frequency range 8 kHz to 16 kHz

— Part 6: Reference equivalent threshold sound pressure levels for
acoustic test signals of short duration
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— Part 7: Reference threshold of hearing under free-field and diffuse-
field listening conditions

Part 1 will be a re-issue of 1ISO 389:1991.
Annexes A, B, C, D and E of this part of ISO 389 are for information only.
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Introduction )\

*

Each part of ISO 389 specif@ specific reference zero for the calibration
of audiometric equipment. | :1991 (to be re-issued as ISO 389-1)
and ISO 389-2 are applicable udiometric equipment for the trans-
mission of pure tones by air con@%n.

For clinical diagnostic and other audi tric purposes, it is often necess-

ary to compare the measured hearin eshold levels of a person for
sound transmitted to the inner ear b e air-conduction and bone-
conduction pathways, respectively. Bone- cted sound is provided for
this purpose by an electromechanical vibr: applied to the mastoid

prominence or to the forehead of the person n,dér test.

The reference zero for the calibration of audiometic equipment for air
conduction is defined in ISO 389:1991 and ISO 3 in terms of refer-
ence equivalent threshold sound pressure levels (RE s), i.e. threshold
sound pressure levels produced in a coupler, ear simu or artificial ear
of specified characteristics by supra-aural or insert earp%s of various
patterns, when excited electrically at a level correspondin the thresh-
old of hearing of young otologically normal persons. Similarl( is part of
ISO 389 provides a reference zero for bone-conduction a%etry in
terms of reference equivalent threshold force levels (RETFLs), e the vi-
bratory force levels produced by a bone vibrator on a specified mz@pical
coupler when the vibrator is excited electrically at a level corre \ng
to the threshold of hearing of young otologically normal persons. In
countries, the preferred location is the mastoid prominence; in ot

countries, the forehead location is used in addition to the mastoid pro A

nence. Different RETFL values are valid for each of the two positions (see
annex C).

For bone-conduction measurements, it is necessary to specify the static
force of application of the vibrator to the skull of the test subject and to
the mechanical coupler, as well as certain geometrical features of the vi-
brator tip. In addition, it is usually necessary to apply masking noise to the
ear not under test, since excitation of the skull by the vibrator may be
heard by that ear instead of (or in addition to) the ear intended for the test.
An appropriate specification of the masking noise is, therefore, required
as an adjunct to the reference equivalent threshold force levels, and such
a specification is given in this part of ISO 389. Due to the so-called “oc-
clusion effect” whereby the wearing of the transducer needed to provide
the (air-conducted) masking noise causes a lowering of the bone-
conduction threshold of hearing of the ear receiving the masking signal, it
is necessary for the level of masking noise to be raised to cancel out the
occlusion effect and provide adequate masking of the ear not under test.
The specification of masking noise given in this part of ISO 389 is based
on the procedures used in the experimental investigations from which the
reference zero of this part of ISO 389 is derived.

Use of this reference zero to calibrate audiometers will ensure that
measured bone-conduction hearing threshold levels of persons with un-
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impaired hearing or with hearing losses of purely sensorineural type
(i.e. having unimpaired outer and middle ear function) will be compatible
with the air-conduction hearing threshold levels of the same persons when
using the reference zero of I1ISO 389:1991 or ISO 389-2, respectively. Al-
though exact equivalence of air-conduction and bone-conduction thresh-
olds for any individual in these classes cannot be expected, due to
biological variability of sound tansmission through the external and middle
ear and through the skull, this part of ISO 389 will ensure that systematic
deviations averaged over groups of such persons are reduced to a practical
minimum.

This part of ISO 389 is based on an assessment of technical data provided
by laboratories in three countries using methods of threshold testing
which, in the respects described, were essentially uniform. Examination
of the data showed that the experimental results were consistent. It has,
therefore, been possible to standardize a reference zero by means of
RETFL values which are to be used for all bone vibrators used in
audiometry having similar characteristics to those used by the laboratories.
The systematic uncertainties introduced by this deliberate simplification
will be small in comparison to the usual step size of hearing level controls
in clinical audiometers (5 dB).
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Acoustics — Reference zero for the calibration of

audiometrjg equipment —

*

Part 3: @
Reference eq
and bone vibrat

2

®
3

1 Scope {9

This part of ISO 389 specifies the following da
plicable to the calibration of bone vibrators for
tone bone-conduction audiometry.

a) Reference equivalent threshold force levels
(RETFLs), corresponding to the threshold of hear-
ing of young otologically normal persons by
bone-conduction audiometry. RETFL is the vibra-
tory force level transmitted to a mechanical cou-
pler of specified characteristics (see 5.3) by a
vibrator when applied to the mechanical coupler
under stated conditions of test and when ener-
gized at the voltage level corresponding to the
normal threshold of hearing for location on the
mastoid prominence.

NOTE 1  Interim values for the differences in refer-
ence equivalent threshold force levels between location
on the forehead and mastoid are-included for infor-
mation in annex C.

b) Essential characteristics of the bone vibrator and
of its method of coupling to a person under test
and to the mechanical coupler.

c) Essential characteristics and datum level of the
masking noise applied to the ear not under test.

1) To be re-issued as ISO 389-1.

@Lé
2

lent threshold force levels for pure tones

Guidance on the practical application of this part of
ISO 389 in the calibration of audiometers is given in
annex B.

NOTE 2 Recommended procedures for carrying out
bone-conduction audiometry are specified in ISO 8253-1.

@Normative references

lowing standards contain provisions which,
eference in this text, constitute provisions
of ISO 389. At the time of publication, the
editions i ed were valid. All standards are subject
to revision, parties to agreements based on this
part of lSO%ﬁare encouraged to investigate the
possibility of a p&g the most recent editions of the
standards indicat&ﬁelow. Members of IEC and ISO

maintain registe of&urrently valid International

Standards.
ISO 389:1991, Acoustics g?tandard reference zero
r

for the calibration of e-tone air conduction
audiometers.

ISO 389-2:1994, Acoustics — Reference zero for the
calibration of audiometric equipment — Part 2: Ref-
erence equivalent threshold sound pressure levels for
pure tones and insert earphones.

IEC 373:1990, Mechanical coupler for measurements
on bone vibrators.



