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Foreword

This European Standard (EN 352-4:2001/A1:2005) has been prepared by Technical Committee CEN/TC 159
“Hearing protectors”, the secretariat of which is held by SIS.

This Amendment to the European Standard EN 352-4:2001 shall be given the status of a national standard,
either by publication of an identical text or by endorsement, at the latest by April 2006, and conflicting national
standards shall be withdrawn at the latest by April 2006.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland
and United Kingdom.
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Page 5, Clause 3. Terms and definitions, subclause 3.1, 3.2 and 3.3
Replace the existing text of 3.1, 3.2 and 3.3 with the following:

31

criterion level (H)

A-weighted sound pressure level of the H noise for which the A-weighted equivalent diffuse field related sound
pressure level when a level-dependent ear-muff is worn and the sound restoration circuit is operating at
maximum volume first exceeds 85 dB(A) (as determined using the calculation procedure described in Annex
B)

3.2

criterion level (M)

A-weighted sound pressure level of the M noise for which the A-weighted equivalent diffuse field related
sound pressure level when a level-dependent ear-muff is worn and the sound restoration circuit is operating at
maximum volume first exceeds 85 dB(A) (as determined using the calculation procedure described in Annex
B)

33

criterion level (L)

A-weighted sound pressure level of the L noise for which the A-weighted equivalent diffuse field related sound
pressure level when a level-dependent ear-muff is worn and the sound restoration circuit is operating at

maximum volume first exceeds 85 dB(A) (as determined using the calculation procedure described in Annex
B)

Page 6, subclause 4.3.3

Delete 4.3.3

Page 7, subclause 5.3

Delete 5.3

Page 10, Annex B

Replace the existing text of Annex B with the following text:
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Annex B
(informative)

Determination of criterion level for level-dependent ear-muffs

B.1 Introduction

The A-weighted equivalent diffuse field related sound pressure level with the sound transmission systems switched on
and operating at full volume is measured for three different external noise spectra in a range of sound level settings.
B.2 Test sounds

As test sounds while determining the A-weighted equivalent diffuse field related sound pressure levels, three different
spectra in the frequency range 100 Hz to 20 kHz may be used:

H-orientated noise (Lc - La=-1,2dB)
M-noise (Lc - La=2dB)
L-orientated noise (Le £ L.Al=16.dB)
NOTE In EN ISO 4869-2, H-noise is defined as having'a (Lg 13L.a)-value of=2 dB and L-noise is defined as having a (Lc - La)-

value of 10 dB. It has been found that the generation of H and L test noises is not straightforward and for the purpose of this annex,
alternative noises of slightly different spectral shape are stated. The correct values of A-weighted sound pressure levels for H, M
and L spectral noises are then calculated from the>data'obtained by extrapolation, as described below, and called the CRITERION
LEVELS (H, M, L). t

B.3 Test method

As an interim test procedure, pending development of a suitable test method by CEN/TC 211, the use of ISO 11904-1
is proposed. A general test procedure following this standard is described in EN 13819-2.

For the purposes of this standard, the effective attenuation of the ear-muff, comprising the passive attenuation and the
sound output of the level-dependent circuit should be measured using the microphone in the real ear technique
(MIRE) described in ISO 11904-1. The measured sound levels shall be corrected for the diffuse-field frequency
response of the subject's ear canal to give the equivalent diffuse-field sound pressure level produced by the level-
dependent earmuff as a function of the external sound level. For reliability and repeatability of measurement, the open
ear canal procedure of ISO 11904-1 shall be used. Test subject noise exposure shall be monitored. A measurement
time sufficient to control measurement uncertainty to below 0,2 dB shall be used. If a volume control is fitted, it shall
be set to maximum audio output.

For each type of external noise spectrum, determine, as a function of external noise level, the A-weighted equivalent
diffuse field sound pressure level for each sample earmuff, ensuring that data points corresponding to lower and
higher than 85 dB(A) are encompassed. Use linear interpolation between adjacent test values of the external noise
spectrum on either side of the "85 dB(A)" criterion, for each sample earmuff, if necessary. Determine, for each sample
earmuff, the external noise level for which the A-weighted equivalent diffuse field sound pressure level equals 85
dB(A).

Calculate the mean value, for the eight earmuffs tested, of the external noise level for which the A-weighted equivalent
diffuse field sound pressure level equals 85 dB(A). Calculate the standard deviation of external noise level for the
eight earmuffs tested.
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Subtract one standard deviation from the mean value of external noise level thus obtained to obtain the criterion level
for the eight earmuffs tested for each type of external noise spectrum.

Obtain by extrapolation, assuming a linear relationship for the change in external sound pressure level with (Lc - La)-
value on either side of the M-value of 2 dB, the "criterion levels" for H-noise at —2 dB and L-noise at 10 dB.
B.4 Report

Report the criterion levels for the H-, M- and L-noises for use in Clause 6.

B.5 An example calculation
This example contains data for 16 ears as defined in EN 13819-2.

For each cup, each external noise spectrum, obtain data such as these:

External L-orientated noise level dB(A) Corrected “level effective to the ear” dB(A)
90 82
95 84
100 86

Therefore, by linear interpolation, the “criterion” external noise level at which the “level effective to the ear” is 85 dB(A)
for this sample is 97,5 dB(A), halfway between:the 95 dBand.100 dB “atithe jexternal level’ data points.

Say, for the four samples of earmuff, 8 cups, and 16 measurement values, “criterion” external levels of L-orientated
noise

Cup A, measurement i 101,6
Cup A, measurement ii 101,0
Cup B, measurement i 98,5
Cup B, measurement ii 100,7
Cup C, measurement i 100,0
Cup C, measurement ii 102,0
Cup D, measurement i 100,1
Cup D, measurement ii 99,3
Cup E, measurement i 98,0
Cup E, measurement ii 102,0
Cup F, measurement i 101,8
Cup F, measurement ii 99,6
Cup G, measurement i 98,0
Cup G, measurement ii 102,0
Cup H, measurement i 101,7
Cup H, measurement ii 102,3

Mean value = 100,5 dB(A)

Standard Deviation = 1,5 dB(A)

Therefore “criterion level” (at mean minus one standard deviation across samples) for L-orientated noise = 99 dB(A)
Say, from similar measurements, criterion level for M-noise = 104 dB(A)

By linear extrapolation between M-noise (L¢ - Ly = 2 dB) and L- orientated noise (Lc- Ly = 6 dB) we obtain for, Criterion
Level at L-noise (Lc-La = 10 dB):
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Figure B.1 — Linear extrapolation
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