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FOREWORD

1ISO (the Internat
of national stan
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rested in a subject for which a Technical Committee has been set
b be represented on that Committee. International organizations,
non-governmental, in liaison with 1SO, also take part in the work.

| Standards adopted by the Technical Committees are circulated
Bodies for approval before their acceptance as International
SO Councit.

b results of the work of the Technical Committees were published
bndations; these documents are now in the process of being
international Standards. As part of this process, Techhical
[C 43 has reviewed 1SO Recommendation R 389 and™“found it
ie for transformation. International Standard I1SO 389 therefore
commendation R 389-1964 and Addendum 1 toUwhich it is
al.

tion R 389 was approved by the Member Bodies of the following

countries :
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Chile Japan United Kingdom
Czechoslovgkia Netherlands U.S.A.
Denmark Norway U.S.S.R.
Finland Poland Yugoslavia
France Portugal
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expressed.disapproval of the Recommendation.
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ISO/R 389 into ap_International Standard :
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Germany
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Acoustics — Standard reference zero for the calibration
of pure-tone audiometers
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AND FIELD OF APPLICATION

hs frequently been expressed, both by otologists
gists and the makers of audiometers, for an
Illy accepted basis of calibration for pure-tone

of the types commonly employed for
r screening purposes.

htional Standard specifies a standard reference
e scale of hearing threshold level applicable to
udiometers, which it is hoped will help to
reement and uniformity in the expression of
eshold level measurements throughout the

ational Standard states the information in a
le for direct application to the calibration of
, that is, in terms of the response of certain
bes of earphone measured on an artificial ear of
tated type. The earphone-coupler combinations
hble 1 correspond with those currentlyl used
br of standardizing laboratories. Table)2 gives
onding reference equivalent threshold sound
els for eleven audiometric earphones referred
e type of coupler, namely,) the National

Standards, Washington, \ U.S.A.,, Type 9-A
these eleven earphones,(five are those currently
brence standards in a*nlimber of standardizing
, and the remaining~six are other types which

used on cemmercial equipment and in
laboratories;

ational «Standard is based on an assessment of
htion available from the various standardizing
responsible for audiometric standards, and

from scient

i fic pnh“r‘nfinnc Some-notes—on-the derivation

application of the earphone to the hurrlan ear :

Sound

pressure level set up by the earphone’at tHat frequency in

a specified artificial ear or coupler vihen
actuated by that voltage which,with the e

the earphone is
hrphone applied

to the ear concerned, would ceryespond with the threshold

of hearing.

2.2
{monaural earphone listening), at a specifie
a specified type of earphone and for a spe
artificial _ear, Modal value,
equivalgnt threshold sound pressure levels
iarge number of ears of otologically norma
thecage limits of 18 to 30 vyears inclusive,

at that frepuency,

reference equivalent threshold sound pressure level

d frequency, for
cified pattern of
of the
f an adequately
subjects within

NOTE — For the purpose of this Internatignal Standard, an

“otologically normal subject’’ is understood to

be a person in a

normal state of health who is free from all signs gr symptoms of ear

disease and from wax in the ear canal, and has n
exposure to noise.

3 SPECIFICATIONS

3.1 The reference equivalent threshold
level, for constant auditory threshold, is d
pattern of earphone and on the pattern

b history of undue

sound pressure
ependent on the
of artificial ear

employed for its calibration. Usage in this rrspect may vary

from one nation, or standardizing laborator

, to another.

and application of the recommended reference levels are
given in annex A to this International Standard.

2 DEFINITIONS

For the purpose of this International Standard the

following definitions apply :

2.1 equivalent threshold sound pressure level {monaural
earphone listening), of an ear at a specified frequency and
for a specified type of earphone and for a stated force of

The recommended standard values given in table 1
correspond to the arrangements adopted by different
standardizing laboratories, in so far as these have been

reported to the International Organization for
Standardization.
3.2 The recommended standard values for different

earphones on the 9-A coupler are given in table 2.

The earphone should be applied to the 9-A coupler without
acoustic leakage with a force of between 4 and 5 N, not
including the weight of the earphone itself.
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TABLE 1 — Recommended reference equivalent threshold sound pressure levels

Frequency Reference equivalent threshold sound pressure levels relative to 2 X 10° Pa
Hz dB
125 44 5 475 47 455 55
250 275 285 28 245 33
500 1,5 145 115 1 145
1 000 55 8 5,5 6.5 8,5
1 500 45 7’: L:,l: R’R 5
2 000 45 8 9 8,5 9
3000 6 6 8 75 106
4 000 8 55 9,5 9 1p
6 000 17 8 8 8 18.p
8 000 145 145 10 9,5 9p
Pattern of earphor]e Audio 15 Beyer DT 48 S.T.C.4026-A W.E. 705:-A T.D|6
.B.S. - B.S. 2042
Type of artificial C.N.E.T. N.B.S type.9 A . N.B.§"type 9-A 1U-3 fype
| ificial coupler (with (figures 1a, 2b) coupler artificipl ear
ear or coupler artificial ear P.T.B. adapter) artificial ear
Qo'untry of France Germany United Kingdom U.S.A. U.S.§.R.
origin of data
TABLE 2 — Recommended reference equivalent threshold sound pressure levels in the 9-A coupler
(The values derived were obtained by retnding off the measured data to the nearest 0,5 dB)
Frequency Reference equivalent threshold sound pressure levels relative to 2 X 10°° pa
Hz dB
125 485 47,5 510 455 54,0 440 440 465 46,5 51,0 45,0
250 280 285 305 245 32,0 25,0 250 26,0 26,0 285 255
500 120 145 13,5 11,0 14,0 115 11,0 10,5 11,0 10,0 115
1 000 6b 8,0 6,5 6,5 8,0 6,5 5,0 5,0 7.0 6,0 7.0
1500 — 75 7.0 6,5 8,0 55 - 5,0 7,0 6,5 6,5
2 000 6p 8,0 75 8,5 9,5 7.5 8,5 75 9.0 6,5 9,0
3 000 8p 6,0 8,0 75 10,0 8,0 - 6,5 10,0 9,0 10,0
4 000 3b 55 105 90 110 90 130 130 135 9.0 95
6 000 145 8,0 135 8,0 175 17,0 — 11,0 8,5 185 15,6
8 000 12,0 145 20,5 95 125 13,0 9,0 13,0 11,0 14,0 13,0
Permoflux
Bever DT 48 Permoflux PDR 1 Permoflux | Permofiux | Permoflux | Telephonics
Pattern of Audio 15 y'th flat S.T.C. W.E. 1D.8 PDR 8 Maico PDR 1 PDR 1 POR 10 TDH 39
earphone) | Y9!0 Wt T3t 4006.4 | 705.4 | Y0 | MXx4a1/AR| “Dough- | ADC  |MX41/AR|MX41/AR| MX41/AR
cushion . " : f ion2}
cushion nut case cushion cushion cushion
cushion

1) For these data to be valid the earphone should be placed both on the ear and on the coupler with its earcushion, with one exception; when
calibrating the Beyer DT 48 earphone on the 9-A coupler, the cushion should be removed and an adapter used, as described by H. Mrass and
H.G. Diestel, in Acustica, 9, 61-64 {1959).

2) In 1963 the fiiter cloth in the Telephonics TDH-29 earphone was changed, but matched to produce the same earphone response on the 9-A
coupler, During the change about 1 000 units were produced with an unmatched cloth. The data given in this International Standard are from
several earphones manufactured both before and after 1963.

2
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ANNEX A

NOTES ON THE DERIVATION AND APPLICATION OF THE RECOMMENDED REFERENCE LEVELS

A.1 DERIVATION

type 9-A coupler has been based in each case on the relative
responses of the earphones on the two couplers in guestion.

A1.1 ltis tthereferencetevets
shown in the various columns of the tables all refer, as
closely as cap be ascertained from existing data, to the same
auditory thfreshold levels. The differences between the
values are |due to the use, in various laboratories, of
different eprphones as calibration standards, and of
different types of artificial ear or coupler for measuring
their responge.

A.1.2 The |reference levels listed in table 1 correspond to
an average [of 15 determinations published, or otherwise
communicafed to the International Organization for
Standardizafion during the period 1950 to 1961. The
relations bejween the values cited in the various columns of
table 1 havg been determined by a co-operative inves-
tigation caryied out by the following five standardizing
laboratories|:

Centre National d'Etudes des Télécommunications,
Palaiseau|] France;

Physikalipch-Technische Bundesanstalt, Braunschweig,
Germanyl;

National| Physical Laboratory, Teddington, United
Kingdom|;

National |Bureau of Standards, Washington, U.S.A_;
V.N.I.I.M. Laboratory, Leningrad) U.S.S.R.
A.1.3 Natipnal standard,\ Jearphones : Audio 15,
STC 4026-A and T.D. 6 {table 2).

The transfgr of thelreference pressure levels for these
earphones from, their national standard couplers to the

A.1.4 Earphones that are not national starldards (tablie 2).

Use was made of subjective loudness balarcing and probe
microphone transfer data in the)detrivation pf the reference
pressure levels in the 9-A coupler. Where more than one
determination had been péerformed for the pame earphone,
the mean of the several-déterminations was ysed.

A.2 APPLICATION

A.2.1'CAs regards the calibration of audiomnieters which are
fitted with earphones of one of the patterns considered in
the tables, measurements of the acoustical olitput, using the
specified type of artificial ear or coupjer, suffice to
calibrate the audiometer in terms of thel recommended
reference levels given in the appropriate |[column in the
table.

A.2.2 In the case of audiometers fitted with earphones of
other patterns, it is necessary first to |determine the
corresponding reference levels for this patteyn of earphone.
This would normally be done by comparirlg the earphone
subjectively with an earphone of one gf the patterns
considered in the table, using a suitable |‘equal-loudness
balance’’ or "“threshold balance” technique. |n certain cases,
the results of such comparisons may alreagly be available.
For details of the technical procedures aﬂ;d facilities for

such work, reference should be made to the manufacturer
or direct to the appropriate standardizing laboratory.
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