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‘ JAPANESE INDUSTRIAL STANDARD JIS

Octave and third-octave band analyzers € 1513-1983
for sounds and vibrations

1. Scope

This Japanese Industrial Standard specifies octave and third-octave band
analyzers (1) intended for the frequency analysis of sound and vibration.

Note (1) The analyzer shall, as a rule, provide an indicator, and this
standard is applicable to the filter unit, analyzer with Braun
tube display, etc. which utilize the indicating part of a sound
level meter, vibration level meter, etc.

2. Definitions

For the purpose of this standard the following principal definitions
‘ apply:

(1) band-pass filter A network which passes signals of a certain frequency
range and attenuates the other signals.

(2) all-pass network A mnetwork which passes signals within pass bands of
all band-pass filters.

(3) pass-band A frequency range in which passing of signals is allowed.

(4) attenuation band A frequency range in which passing of signals is
blocked.

(5) octave The interval between two frequencies having a frequency ratio
of 2.

(6) third-octave The interval between two-frequenciés having a frequency
ratio of ¥2.

. (7) cutoff frequency The frequency at the boundary of a pass-band and an
adjacent attenuation band.

‘ Applicable Standards:
JIS C 1502-Sound Level Meters
JIS C 1510-Vibration Level Meters
Corresponding International Standards:

IEC Publication 225-1966 chave, half-octave band filters intended for
. the analysis of sounds and vibrations

IS0 266-1975 Acoustics-Preferred frequencies for measuremenddOCUMenNts
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(8) mid-band frequency The geometric average between the lower limit
frequency and upper limit frequency of a pass-band.

(9) bandwidth The width of a pass—band expressed in the difference or
ratio of 2 cutoff frequencies.

(10) effective bandwidth The bandwidth of an ideal filter (2) which has
equal energy transmission to the filter under consideration for an
input of uniform energy distribution with respect to frequencies.

Note (2) The ideal filter means such filter that has flat pass .
characteristic over the pass-band and gives infinite
attenuation in the other frequency bands.

3. Ratings
3.1 Range of Mid-Band Frequencies The frequencies specified in Attached
Table 1 shall be employed as the mid-band frequency, and the frequency range ‘

may cover all the range, an arbitrary range or extended range of the frequen-
cies given in Attached Table 1.

3.2 Nominal Bandwidth The lower cutoff frequency f,and upper cutoff
frequency f,of a nominal bandwidth, and the mid-band frequency f, have the
relation given in the following formula: '

Fu=NFi S

For octave band filters:

fz=2f1
f;=j—%¢0.7o7 1fn

fi=V 2 fasl 414210

For third-octave band filters:

Fo=¥2f1%1.2599f,

s f"‘ =
fi=iy0.8909

Fo= Y2 fn=1.1225Fn

3.3 Measuring Level Range The measuring level range shall be not less .
than 40 dB,

3.4 Temperature Range The operating temperature range shall at least cover
5 to 35 °C. :

3,5 Humidity Range The operating humidity range shall at least cover 45 to
85 % in relative humidity.
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4. Construction

4.1 Construction General The analyzer shall provide the band-~pass filter
and all-pass network, and shall be so constructed that the operation is easy
and that it is less influenced by temperature, humidity, vibration, electric
field and/or magnetic field.

. 4,2 Indicating Mechanism The indicating mechanism shall be of effective
value indicating type, if provided. The mechanism shall, as its dynamic
characteristic, have at least either one of the fast or slow dynamic character-
istic of sound level meter specified in JIS C 1502, the dynamic characteristic
of vibration level meter specified in JIS C 1510, or the dynamic characteristic
the time constant of which is varied based on the mid-band frequency of filter.
Such dynamic characteristics shall be identified by the markings of FAST, SLOW,
VL (3), etc. or the marking of time constant.

Note (3) VL means vibration level.

‘ 4.3 Level Range Change-Over Switch If a level range change-over switch is
provided, the interval of level caused by the change-over shall be 10 dB or
integer multiple of 10 dB.

4.4 Others
(1) If the analyzer is battery—operated, an indicator which shows operating
voltage range, alarm which tells voltage drop, or the like shall be
provided.
(2) A. C., output terminals shall be provided.

(3) It is desirable to provide overload indicator for amplifier.

5. Performances

5.1 Filter Characteristics

5¢.1.1 Effective Bandwidth The effective bandwidth of a band-pass filter
. shall lie within the nominal bandwidth + 10 Z.

5.1.2 Attenuation in Pass-Band The attenuation in pass-band shall be as
prescribed below. The characteristic value of all-pass network at the fre-
quency specified by the manufacturer is taken as the reference value for the
attenuation of all filters.

(1) The attenuation 4 at the cutoff frequencies f, and f, shall lie within
the following extent:

—0.5dB=4= 6dB

(2) The attenuation 4 in the frequency range lying between —l*'times and
¥2 times, both ends are included, of the mid-band frequency f, of
an octave band filter shall lie within the following extent:

-0.5dB=4=<1dB
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