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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 and B of this part of ISO 389 are for information only.
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Introduction

ISO 389:1991 l:o be re-issued as ISO 389-1) and ISO 389-2 specify the
reference zero for the calibration of pure-tone air-conduction audiometers.
ISO 389-3 spedifies the corresponding data for pure-tone bone-conduction

audiometers.

For clinical diag
ary to prevent t
This masking ig
noise, the cent
pure-tone signa
aural or insert €

|EC 645-1 sped
brated in terms
be between on

The noise level
has been calc
masking, i.e. W

nostic and other audiometric purposes, it is often necess-
ne test signal being heard through the ear not being tested.
usually achieved by the presentation of a narrow band of
re frequency of which coincides with the frequency of the
|, and which is delivered by means of the ordinary supra-
arphones of the audiometer.

ifies that masking levels for narrow-band noise be cali
of effective masking level and that the noise bandwidth
e-third and one-half of an octave.

required to just mask a pure tone of a given hearing level
Llated from known psychoacoustical data_for ipsilateral
hen the tone to be masked and the masking noise are

presented throyigh the same earphone to the same ear.

In most audion
by means of af
the tone reach
enced by skull
from the masks
regard to mask

netric applications the masking noise~is, however, applied

earphone on the ear not being.tested. The exact level of
ng that ear from the transduéer ‘on the test side is influ-
attenuation and by the presence of the occlusion effect
r earphone. These phengmena have to be considered with
ng levels used in the gudiometric procedure.
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Acoustics — Reference zero for the calibration of

audiometric equipment —

Part|4:

Reference levels for narrow-band masking noise

1 Scqpe

This pant of ISO 389 specifies reference levels for
narrow-jand masking noise presented by air con-
duction [from an earphone in pure-tone audiometry.
The datg are given in terms of levels to be added to
the refdrence equivalent threshold sound pressure
levels fofr the corresponding pure-tone frequencies as
specified in 1ISO 389:1991 or ISO 389-2, respectively,
when the masking earphone is placed on the“appro-
priate adoustic coupler, ear simulator or artificial ear.

Data arg given for noise bandwidths_ of.one-third and
one-half|octaves.

NOTE 1 | Some notes on the derivation of the reference
levels ard given in annex A.

2 Normative references

ISO 389:1991, Acoustics — Standard
for the) calibration of pure-tone
audiometers.”

ISO 389-2:1994, Acoustics — Referer
calibration of audiometric equipment
erence equivalent threshold sound pre
pure tones and insert earphones.

IEC 126:1973, [EC reference coy
measurement of hearing aids using e
led to the ear by means of ear inserts

|EC 303:1970, /EC provisional referer

reference zero
[ir - conduction

ce zero for the
— Part 2: Ref-
ssure levels for

pler for the
hrphones coup-

ce coupler for

the calibration of earphones used in alidiometry.

|EC 318:1970, An IEC artificial ear, o
type, for the calibration of earph
audiometry.

IEC 711:1981, Occluded-ear simu
measurement of earphones coupled tq
inserts.

[ the wideband
ones used in

ntor  for  the
b the ear by ear

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 389. At the time of publication, the
editions indicated were valid. All standards are subject
to revision, and parties to agreements based on this
part of ISO 389 are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid International
Standards.

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

3 Definitions

For the purposes of this part of ISO 389, the defi-
nitions given in ISO 389:1991 and ISO 389-2 and the

following definitions apply.

3.1 bone conduction: Transmission of sound to the
inner ear primarily by means of mechanical vibration

of the cranial bones.
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3.2 masking: Process by which the threshold of
hearing for a sound is raised by the presence of an-
other (masking) sound.

3.3 effective masking level (of a noise band): Level
equal to that hearing level of a pure tone, the fre-
guency of which coincides with the geometric centre
frequency of the noise band, to which the threshold
of hearing of the pure tone is raised by the presence
of the masking noise band.

© ISO

4 Specifications

Reference levels for narrow-band masking noise in
pure-tone audiometers are specified in table1. The
data are given in terms of levels to be added to the
reference equivalent threshold sound pressure levels
for the corresponding pure-tone frequencies, as
specified in 1ISO 389:1991 or ISO 389-2, when the
masking earphone is placed on the appropriate

3.4 narrow-band-neiserSignalobtainredfromwhite

noise with a

continuous spectrum and constant

power spectrum density by means of a band-pass fil-

ter having a sub
bandwidth (see

3.5 pure-tone

Stantially constant attenuation over its
3.6).

audiometer: Electroacoustic instru-

ment, equipped with earphones, that provides pure

tones of spec
pressure levels,

fied frequencies at known sound
In addition, the instrument may be

equipped with bone vibrator(s) and/or masking facili-

ties.

3.6 noise ban
per and lower
band. At these

dwidth: Difference between the up-
band-edge frequencies of the noise
requencies the power spectrum den-

acoustic coupler, ear simulator or artificial
specified in IEC 126, |IEC 303, IEC 711-lon |
respectively. The reference levels arehpreser
noise bandwidths of one-third and \one-half
for preferred one-third octave and-for addition
mediate audiometric frequenecies. For any
bandwidth between one-third and one-half g
the reference level is theJlevel derived by
lation.

Table '1 — Reference levels for narrow-}|

ear as
FC 318,
ted for
bctaves
al inter-

noise
ctaves,
interpo-

band

sity of the noisq is reduced to one-half of its value at
the centre freqyency.

3.7 critical bandwidth for masking: That fre-
guency band of pound, being a portion of a continuous
noise spectrum |of wider bandwidth, which effectively
masks a tone cginciding with the centre frequency of
the band.

3.8 reference| level for narrow-band masking
noise: For a specific type of earphone and for a
specified acousfic coupler, ear simulator or artificial
ear, the term to|be added to thé appropriate reference
equivalent threghold sound.pressure levels of a pure
tone at the gegmetric centre frequency of the noise
band to obtairl the sound pressure level of the
narrow-band mgskirg{noise corresponding to the ef-
fective masking|lével of 0 dB.

masking noise

NOTE 2  Acoustic couplers, an occluded-ear simulator and
an artificial ear are specified in IEC 126, IEC 303, IEC 711
and IEC 318, respectively.

3.9 occlusion effect: Increase in level of a bone-
conducted signal reaching the inner ear when an
earphone or earplug is placed over or at the entrance
of the ear canal, thereby forming an enclosed air vol-
ume in the outer ear. The effect depends on the type
of earphone or earplug and is greatest at low fre-
quencies.

Centre Reference levels for bandwidth
frequency One-third octave | One-half pctave
Hz dB dB
125 4 4
160 4 4
200 4 4
250 4 4
3156 4 4
400 4 5
500 4 6
630 5 6
750 5 7
800 5 7
1 000 6 7
1250 6 8
1 500 6 8
2 000 6 8
2 500 6 8
3 000 6 7
3150 6 7
4 000 5 7
5 000 5 7
6 000 5 7
6 300 5 6
8 000 5 6
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Notes on the derivation of the reference levels

The deriv
assumpti
effectivel
geometri
to-noise

This assU

' £ b £ 1 1 N I ol 4l

bn that a noise band of critical bandwidth
/ masks a tone of a frequency equal to the
centre frequency of the band at a signal-
atio of —4 dB, independent of frequency.
mption, together with the values used for

the critical bandwidth, were taken from the sources

given in g

An addit
spectrum

passband|

The refer
a) when
band
mask
b) when
band

mask
follow

AL =
where

b(f)

<)

The valus

nnex B .

onal assumption is that the noise power
density is substantially constant within the

ence levels were calculated as follows:

the noise bandwidth is less than the critical
vidth, the reference level for narrow-band
ng noise, AL, is 4 dB;

the noise bandwidth exceeds the critical
vidth, the reference level for narrow:band
ng noise, AL, in decibels, is givenvby the
ing formula:

4 dB + 10 Ig [6(A)/c(f)] dB

is the bandwidth, in hertz, of the noise
band centred on the frequency f,

is the €ritical bandwidth, in hertz, around
the frequency f.

sCof the critical bandwidth which were used

Table A.1 — Critical bandwidth)as a function

of frequency

Centre frequency

Critical bandwidth?)

f 40

Hz Hz

125 100

160 100

200 105

250 1105

315 105

400 10

500 115

630 125

750 135

800 140

1 000 1EO

1250 190

1500 25

1 600 240

2 000 300

2 500 385

3 000 480

3150 10

4 000 685

5 000 915

6 000 1150

6 300 150

8 000 1700
1) Critical bandwidth values are rounded o the nearest
5Hz at centre frequencies up to 4nd including
5 000 Hz, and to the nearest 50 Hz f¢r higher fre-
quencies.

in the de
given in t

vation of the values specified in table Tare
able A.1.
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