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JAPANESE INDUSTRIAL STANDARD JIS

Diagnostic Audiometers T 1201-1982
(Reaffirmed, 1987)

1. Scope

This Japanese Industrial Standard specifies a medical audiometer to
measure hearing of an individual by using pure tones. Audiometers conforming
to the old Standard shall be treated according to Appendix. ’
2. Definitions

For the purposes of this Standard, the following definitions apply:

(1) air conduction Transmission of sonic waves through air in the exter-
nal auditory meatus to the internal ear.

(2) bone conduction Transmission of sonic waves through the skull to the
internal ear

(3) minimum audible value The minimum value of sound pressure which
stimulates auditory sense. The value shall be expressed in effective
value. In the case of pure tones, the value differs with frequencies.

This value differs with a person, and for a given ear the value
differs with the method of testing and the position of sound pressure
measurement, etc,

(4) reference minimum audible value The value specified as the minimum
audible value of a normal ear. When a reference air conduction
receiver (1) is coupled with the specified coupler (equivalent to the
IS0 NBS9-A coupler. Refer to Fig. 2.), the values expressed by the
level of sound pressure, generated inside are as shown in Table 1.

Table 1. Reference Minimum Audible Value

Frequency Hz 125 | 250} 500 {1000 | 1500 | 2000 | 3000 | 4000 | 6000 | 8000

Reference
minimum frequency
(sound pressure
level in the
couple) dB
0 dB=20uPa

45.5 |124,5| 11| 6.,5| 6.,5| 8.5 | 7.5 9 8 | 9.5

Note (!) The reference air conduction receiver is in possession of
juridical foundation JMI INSTITUTE.

. Remarks 1. The values shown in Table 1 correspond to the values of W.E.705A
specified in IS0 389-1975 Acoustics ~ Standard reference zero for
the calibration of pure-tone audiometers.

2. The reference minimum audible values shown in Table 1 can be
converted to the values for other air conduction receivers. In
this case, loudness balance shall be performed between the air

Applicable Standard and Corresponding International Standards: See page 14.
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389-1975 and the specimen receiver. The values are expressed by
the sound pressure level in the coupler (Refer to Fig. 2) which
is equivalent in terms of auditory sense to the respective
reference minimum audible values. The loudness balance shall be
performed at the level which is louder by 20 - 40 dB than the
reference minimum audible values, and with participation of 6 or
more persons who have normal hearing.

" The reference minimum audible value at the NBS9-A coupler
of each air conduction receiver specified in ISO 389-1975 is
shown in Table 2.

Table 2. Reference Minimum Audible Value at NBS9-A Coupler (2)

Fre— .
Reference minimum audible value =
qugacy (sound pressure level in the coupler) dB  0dB=20 yPa
. Permoflux | Permoflux | Permoflux | Permoflux | Permoflux |Telephonics .
Class of PDR 8 PDR1 PDR1 PDR 1 PDR 10 TDH 39
alr con-fa 4018 Beyer |S.T.C.| W. E. T D. 6 .
duction DT 48| 4026-A | 705 A | T-D- 0| Mx41 /AR \|/ Doughnut-\[/ADC case\|/IMx41/AR \|/MX41/AR \|/MX41/AR
receiver cushion 9“5510“ used cushion’||| cushion'|| cushion’
-uged use jused jused used
125 48,5 47.5 51,0 45,5 54.0 44,0 44,0 46.5 46,5 51.0 45,0
250 28,0 28.5 30,5 24,5 32.0 25,0 25.0 26,0 26.0 28.5 25,5
500 12,0 14.5 13.5 11.0 14.0 11.5 11.0 10.5 11.0 10.0 11.5
1000 | 6.5 8.0 6.5 6.5 8.0 6.5 5.0 5.0 7.0 6.0 ‘7.0
1500 — 7.5 7.0 6.5 8.0 55 — 5.0 7.0 6.5 6.5
2000 6,0 8.0 7.5 8.5 9.5 7.5 8.5 7.5 9,0 6.5 9.0
3000 8.0 6,0 8.0 7.5 10.0 8.0 — 6.5 10.0 9.0 10,0
* 4000 3.5 5.6 10,5 9.0 11,0 9.0 13.0 13.0 13.5 9,0 9,5
6000 14.5 8.0 13.5 8.0 17.5 17.Q — 11.0 8.5 18.5 15.5
8000 12.0 14.5 20,5 9.5 12.5 13.0 9.0 13.0 11.0 14,0 13.0

Note (2) NBS9-A coupler is identical to the coupler specified by IEC 303- ‘
1970 (IEC provisional reference coupler for the calibration of
earphones used in audiometery), and the coupler specified by
this Standard.

JIS Tx120) &2 EE 493308 008B4O? D HE
2
T 1201-1982 .
: conduction receiver used in (4) or the receiver specified in ISO

Remarks 3. To meet the convenience for actual use of audiometers, the
reference minimum audible values at the specified coupler to
air conduction receivers which are made and commercially
available in Japan are shown in Table 3.
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Table 3. Reference Minimum Audible Values of
Air Conduction Receivers which are
made and Commercially Available in

Japan
U | Tocund prcssure Tevel i the eoupler) 4B 0dB=20 iPa
Cigééﬁ&? DR 305 AD 02 DR SR TR 33
125 £9.5 4.5 49.5 48.5
250 28.5 27 29 29
500 12.5 18 14 13.5
1000 8 7 7 7.5
1500 8 . 6.5 7 7
2000 8.5 7 8.5 7.5
3000 8 8 9.5 9
4000 10 9.5 12 1
6000 14 12 14.5 1.5
8 000 15 16.5 14 15

(5) hearing level At a given frequency, the ratio of the minimum audible
value of that frequency and the reference minimum audible value,
expressed in decibel (dB).

(6) masking A phenomenon in which the minimum audible value of a given
sound increases because of presence of other sound. To prevent the
pure tone given to the measuring ear from reaching the opposite ear,
the latter ear is sometimes exposed to the masking noise.

3. Class

Audiometers are classified into diagnostic use and selective use accord-
ing to the purpose of use. Each class is further classified into type I and
type IL according to the pure-tone frequency and the measurement range of
hearing level,

4. Performance
4,1 Accuracy of Frequency The accuracy of frequencies of pure tones

generated by audiometers shall be within %37 of marked value for diagnostic
type I, and within *5% for diagnostic type II and selective type.

4.2 Accuracy of Output Sound Pressure of Air Conduction Receiver The out-
put sound pressure of air conduction receiver of audiometers shall not be
different by 4 dB or more from the value indicated by hearing level scale for
each frequency of less than 4000 Hz, and by 5 dB or more for each frequency of
4000 Hz or more.
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4.3 Fluctuation of Output Sound Pressure of Air Conduction Receiver The
output sound pressure of air conduction receiver of audiometers shall not
fluctuate by 1 dB or over against 4 hour continuous use, and against the 5%
fluctuation from the rated power supply voltage.

4.4 Error of Scale Interval of Hearing Level The output level difference
for two adjacent scales of hearing level shall not be different by 30% or
more of scale interval, However, the difference shall not be 20% or more in
the case of air conduction sound of diagnostic type I. '

4,5 Harmonic of Air Conduction Receiver Output The harmonic in the output
of air conduction receiver shall not be larger than 5.6% (25 dB) in all harmo-
nic distortion factor for each frequency. The all harmonic distortion factor

shall be obtained by the following equation.

2z 2 2.
All harmonic distortion factor (%)=\/1%<+1%étla x 100

where P : Effective value of output sound pressure,

Py, Pyeeeree ¢ Effective value of sound pressure of the second,
third, .... harmonic.

4,6 Interrupter of Pure Tone The interrupter shall be capable of attenuat-
ing the receiver input voltage level by 60 dB or more for dlagnostic type,
and by 30 dB or more for selective type, at each hearing level scale point of
each frequency. However, at some points of hearing level scale, attenuation
may not reach the above-mentioned required attenuation value, even if attenua-
tion is lower by 15 dB for air conduction, and by 25 dB for bone conduction
than the input voltage level for the reference minimum audible value. In
this case, the level thus attained shall be acceptable.

The time required for attenuation and the time required for recovery to
the original value shall be 0.5 second or less.

The overshoot from attenuation to the required receiver input voltage
level shall be 1 dB or less for diagnostic type, and 2 dB or less for selec-
tive type. The transient sound accompanying of interrupter operation shall
not be audible to an ear of normal hearing.

4,7 Disturbance Sound The noise input voltage level of air conduction
receiver shall be less by 60 dB or over for diagnostic type, and 30 dB or
over than the input voltage level at 4000 Hz maximum hearing level scale as
specified in Tables 6 and 7.

Any sound which disturbs measurement shall not be generated from other
parts than receivers.

4.8 Bone Conduction Receiver Under the condition that the minimum audible
value bone conduction is given in judgement of a person with normal hearing,
the air conduction sound generated by the bone conduction receiver shall not
be audible.
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