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‘ JAPANESE INDUSTRIAL STANDARD JIS

Sound Level Meters C 1502-1990

1. Scope _

This Japanese Industrial Standard specifies sound level meters for
measurements of sound pressure levels and weighted sound pressure levels.

This Standard applies also to sound level meters including functions
necessary for obtaining the equivalent continuous A-weighted sound pressure
level or the sound exposure level, In such a case, the construction, per-
formance, etc. shall be as specified in Annex.

2. Definitions

For the main terms used in this Standard the definitions in JIS Z 8106
apply, and the rest of the terms shall be as follows:

‘ (1) sound pressure level This means 10 times the common logarithm of
’ the ratio of the square of effective value of a sound pressure to
the square of reference sound pressure (20 yPa). The unit is decibel,
and the unit symbol is dB.

(2) weighted sound pressure level This means 10 times the common
logarithm of the ratio of the square of effective value of an A-weighted
sound pressure to the square of reference sound pressure (20 pyPa).
This is also called A-weighted sound pressure level. The unit is
decibel, and the unit symbol is dB.

(3) reference sound pressure level The sound pressure level which is
used as the reference for tests.

(4) reference range The level range which includes the reference sound
pressure for tests.

(5) response level at a reference direction The difference between the
‘ indicated value on sound level meter caused by a plane progressive
sound wave incident vertically to the vibration plate or diaphragm of
microphone and the sound pressure level when there is no sound
level meter. However, if the incident direction is specified, the
direction shall take the place of "vertical", in the above definition,

(6) diffuse field sensitivity level The difference between the indicated
value on a sound level meter located in a diffuse sound field and
the sound pressure level when there is no sound level meter.

(7) instrumental error The average of the differences between A-weighted
response levels at a reference direction at frequencies 500 Hz, 630 Hz,
800 Hz, 1000 Hz, 1.25 kHz and 1.6 kHz and the reference responses
at respective frequencies shown in Attached Table 1.

. Applicable Standards and Corresponding International Standards: See page 16.
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(8) primary indicator range The range of scale or indication of indicator
mechanism within which the requirements of this Standard are
satisfied. However, if the indicator range is specified, it means
the specified range.

(9) time constant (of an exponential averaging circuit) The integrating
time constant of a circuit having exponential averaging characteristic.

(10) tone burst The intermittent tone of sine wave whose number of
waves, the amplitude of its waveform starts from zero and ends at
zero i.e. without hopping, is an integer. There are two cases, i.e.,
the burst repeats with a rest time equal to an integer times the
period of the sine wave, and the burst is single burst.

(11) crest factor The ratio of the instantaneous maximum value to the
r.m.s. value in a signal.

3. Ratings .

3.1 Service Frequency Range The service frequency range shall be 20 Hz
to 8 kHz.

3.2 Service Temperature Range The service temperature range shall be
-10 to + 50°C.

If the difference between the instrumental error in the service temper-
ature range and the instrumental error under the reference atmospheric
conditions specified in 6.1.2 exceeds 0.5 dB, the correction values shall be
stated in the instruction manual.

3.3 Service Humidity Range The service humidity range shall not exceed
90 % in relative humidity.

The instrumental error at a relative humidity of 30 to 90 $ shall not
exceed the instrumental error under the reference atmospheric conditions
specified in 6.1.2 by more than 0.5 dB.

i
4. Performances . |

4.1 Instrumental Error The instrumental error shall be not more than
1 dB, at the reference sound level under the standard atmospheric conditions
specified in 6.1.1, over the measuring range of weighted sound pressure
level,

4,2 Acoustic Characteristics

4.2.1 Response Level at a Reference Direction The response levels at
a reference direction of A-weighting, C weighting and Flat weighting shall
be the reference responses shown in Attached Table 1, and the deviations
shall be within the respective tolerances shown in the same table (see
Attached Figure).

4.2.2 Directional Characteristic The difference between the response
level at the reference direction and the response level at an incident angle
in the range * 90 degrees from the reference direction shall be within the
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tolerances given in Attached Table 2 and such difference between the
reference direction and an angle in the range of * 30 degrees from the
reference direction shall be within the tolerances given in Attached Table 3.

4,2,3 Static Pressure Characteristic of ‘Microphone The change in
sensitivity of microphone to static pressure shall be within 0.5 dB per 10 %
change of static pressure over the frequency range of 200 to 1000 Hz.

4.3 Anmplifier and Others

4,3.1 Error of Level Range Control The error introduced by level
range control shall be within 0.7 dB, the reference sound level in the
reference range being the reference point,

4,3.2 Self Noise The self noise shall be at least 6 dB below the minimum
level of the measuring range for each of the weightings of A, C and Flat.

4.3.3 Output Terminals When the minimum load impedance specified in
‘ the instruction manual is connected to the output terminals, the influence on
the indicated value shall be less than 0.1 dB.

The higher harmonic distortion of a.c. output signal at a level 10 dB
below the maximum level of the measuring range shall be not more than 1 %
over the frequency range of 31.5 Hz to 8 kHz.

4.3.4 Microphonic Noise The microphonic noise shall be such that the
indication of the sound level meter when the microphone is replaced by an
equivalent electrical impedance and placed in a sound field is at least 20 dB
below that which would obtained in normal operation in that sound field.

4.4 Indicator Mechanism

4.4.1 8cale Error The scale error shall be not more than 1 dB in the
measuring range, the reference sound level in the referéence range being
the reference point. In meters equipped with level range control, the error
shall not exceed 0.3 dB in + 10 dB of the reference sound level in the

‘ reference range and 0.6 dB in other primary indicator range. However,
for meters with primary indicator range not exceeding 20 dB, the error
shall not exceed 0.6 dB in the scales less than the minimum scale plus 5 dB.

4.4.2 R.M.S. Value Indicating Characteristic The error in the indication
caused by a tone burst of crest factor 3 shall be not more than 1 dB.

4.4.3 Dynamic Characteristic The dynamic characteristics are classified
into fast dynamic characteristic and slow dynamic characteristic and de-
termined by (1) rise characteristic and (2) fall characteristic given below.

The difference in the indicated vlaue due to change-over of the dynamic
characteristic for a steady sinusoidal signal shall be not more than 0.1 dB.

(1) Rise Characteristic The maximum indicated value due to the single
" tone burst with the frequency shown in No. 1 of Attached Table 4
and the duration shown in No. 2 of the same table, shall fall
within the range shown in No. 3 of the same table from the indi-
cated value due to a steady sinusoidal signal identical to the burst
' input in frequency and amplitude.
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(2) Fall Characteristic The time necessary for the indication to
decrease by 10 dB after cut-off of the steady sinusoidal signal of
the frequency shown in No. 1 of Attached Table 4 shall not
exceed the value shown in No. 4 of the same table,

In both of the fast and slow dynamic characteristics, the
maximum indication when a steady sinusoidal signal at an optional
frequency from 100 Hz to 8 kHz is suddenly applied, shall not
differ from the indication under normal state of the said sinusoidal
signal by 1.0 dB or more.

5, Construction
5.1 Construction in General The meters shall be so constructed that

the handling is easy and the influence of temperature, humidity, vibration,
electric field and magnetic field is small.

5.2 Microphone The microphone shall be of pressure type. A microphone
support shall be prepared if the meter uses an extension cord. .

5.3 Level Range Control The primary indicator ranges of adjacent level
ranges shall overlap by 20 dB or more. However, for meters with primary
indicator range not exceeding 30 dB, the overlap shall be 10 dB.

5.4 Frequency Correction Circuit the frequency correction circuit shall
have frequency weighting characteristic A.

In general, it shall have also characteristic C or Flat.

5.5 R.M.S. Averaging Circuit For r.m.s. averaging circuit shall have
a fast dynamic characteristic and slow dynamic characteristic.

The fast dynamic characteristic is expressed a F or FAST, and the slow
dynamic characteristic as S or SLOW.

The time constant of an exponential averaging circuit of fast dynamic
characteristic shall be 125 ms and that of slow dynamic characteristic shall ‘
be 1 s. '

5.6 Indicator Mechanism The primary indicator range of the indicator
mechanism shall be 15 dB or more. When the primary indicator range is
15 dB. The graduation shall be - 5 to 10 dB,

When an analogue display system is employed, its scale shall be graduated
in steps not greater than 1 dB in the primary indicator range and the scale
spacing per 1 dB shall be at least 1 mm. In the case of digital display .
system, the resolution in the primary indicator range shall be 0.1 dB or
better. However, if a discontinuous analog display such as bar-graph
display is employed, the digital display for such a purpose shall have a
resolution of 1 dB or better in the primary indicator range.

5.7 Calibration Device Meters equipped with calibration device shall bear
the value or indication of calibration level.
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