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ABSTRACT

This Standard describes the microphone-in-real-ear and the acoustic test fixture methods for the
measurement of the insertion loss of circumaural earmuffs, helmets, and communications headsets. The
standard contains information on instrumentation, calibration, and electroacoustic requirements, as well as
procedures for determining sound pressure levels at the ear with and without the hearing protection
devices in place and for calculating and reporting the insertion loss values.
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Foreword

{This Foreword is not part of American National Standard Microphone-in-Real-Ear and Acoustic
Test Fixture Methods for the Measurement of Insertion Loss of Circumaural Hearing Protection
Devises, ANS] §12.42-1995 (ASA Catalog No. 116-1995).]

Accredited Standards Committee S12, Noise, under whose jurisdiction this standard
was developed, has the following scope:

Standards, specifications, and terminology in the field of acoustical noise per-
taining to methods of measurement, evaluation, and control, including biological
safety, tolerance and comfort, and physical acoustics as related to environmental
and occupational noise.

At the time this standard was submitted to Accredited Standards Committee S12,
Noise, for approval, the membership was as follows:

D. L. Johnson, Chair
P. D. Schomer, Vice Chair
A. Brenig, Secretary

Acoustical Socletyof America..................... ... ... ..o D. L. Johnson,
W. J. Galloway (Alt.)
Acoustical Systems, Inc. .................. ... R. Goodwin,
R. Seitz (Alt.)
Air-Conditioning and Refrigeration Institute .............................. S. Wang
G. Acton (AlL.)
Aluminum Companyof America .........................oiiiiiiiiiinent S. |. Roth
American Academy of Otolaryngology—Head & Neck Surgery, Inc. ........ L. A. Michael
(Alt.)
American College of Occupational Medicine.............................. P. J. Brownson,
J. Sataloff (Alt.)
American Industrial Hygiene Assoclation................................. P. J. Brownson,
J. Sataloff (Alt.)
American Otologlcal Soclety. ................... .. ... ... ... ... ., R. F. Naunton
American Society of Heating, Refrigeration & Air-Conditioning
Engineers (ASHRAE)............ ... ... i J. Pei,
J. L. Heldenbrand
(Alt.)
American Speech—Language-Hearing Assoclation .. ...................... R. F. Burkard
Audio Engineering Soclety, Inc............... ... ... ... o M. R. Chial
Bruel & Kjaer Instruments, Inc.,...................... ... ... ...l E. Schonthal
Compressed Air and Gas Insititute (CAGI)................................ J. H. Addington
Computer and Business Equipment Manufacturers Assoclation ........... R. Lotz,

W. F. Hanrahan (Alt.)
Council for Accreditation in Occupational Hearing Conservation
(CAOHC) ... e W. Monk,
D. Driscoll (Alt)
U. S. Department of Transportation ...................................... A. Konheim
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Industrial Safety Equipment Association ................................. A. M. Bovi,
F. E. Wilcher (Alt.)

Larson-Davis Labaratories. ................. ... ...t R. Anderson,

L. Davis (Alt)
National Council of Acoustical Consultants. .............................. J. Erdreich,

R. L. Richards (Af.)
National Electrical Manufacturers Assoclation (NEMA) .................... D. Rawlings
National Hearing Conservation Assoclation (NHCA) . ...................... J. Franks,

E. H. Berger (Alt.)
Naval Surface Warfare Center.................... ... iiiiiiiiiiiiieinens D. J. Vendittis
PowerToolinstitute, InC. .............. ... .. i R. Callahan,

D. Keller (Aft.)
U. S. Army Aeromedical Research Laboratory ............................ B. Mozo,

J. H. Patterson (Alt.)
U. S. Army Construction Engineering Laboratory (USA-CERL) ............. P. D. Schomer,

M. White (Alt.)
U. S. Army Human Engineering Laboratory. .............................. G. R. Price,

J. Kalb (Al.)
U. S. Departmentofthe AlrForce.............................oiiie R. L. McKinley
U. S. Department of the Army, Walter Reed Army Medical Center

Army Audiology Speech Center........................... ...l R. M. Atack

U. S. Department of the Navy, Navy Environmental Health Center.......... J. Page,

L. Marshall (Alt.)

Individual Experts of Accredited Standards Committee S12, Noise, were:

P. K. Baade R. S. Gales L. Luttrell, H. E. von Gierke
R. G. Bartheld W. J. Galloway G.C. Mailing Jr. L. Witber
R. W. Benson R. M. Guernsey .

A. H. Marsh G. Winzer
L. Beranek R. K. Hiliquist
E. H. Berger D. L. Johnson L. Royster G. S. K. Wong
K. M. Eidred W. W. Lang W. R. Thornton R. W. Young
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0 Introduction

0.1 General
0.1.1

This Standard contains two objective procedures, a
microphone-in-ear (MIRE) method and an acoustic
test fixture (ATF) method, for the measurement of
insertion loss of circumaural hearing protection de-
vices. The methods are very similar except for dif-
ferences in the test fixtures and measurement se-
quences. The MIRE method utilizes human subjects
with microphones positioned in their ears who act
as test fixtures. The ATF method utilizes a dummy
head test fixture with an imbedded measurement
microphone at one or both ear positions on the fix-
ture. Insertion loss is the difference between sound
pressure levels measured with the test microphones
uncovered and with the microphones covered by
the hearing protection device under evaluation.

NOTE—Circumaural hearing protection devices as
used in this Standard include earmuffs, heimets, and
communication headset devices that enclose the ears.

0.1.2

The MIRE method was developed in response to a
need for standard procedures when miniature mi-
crophones at the ear are used to measure insertion
loss of hearing protection devices. The miniature
microphone procedure is relatively simple and has
gained widespread use; however, the data have not
been comparable because of variations in the indi-
vidual insertion loss measurement procedures. This
Standard procedure will allow objective insertion
loss data for circumaural hearing protection devices

to be measured and compared. The procedure is
not limited to linear attenuation hearing protection
devices and can be used to evaluate level-depen-
dent (nonlinear) devices.

0.1.3

The ATF method replaces the objective dummy
head method in ANSI S3.19-1974, Method for the
Measurement of Real-Ear Protection of Hearing
Protectors and Physical Attenuation of Earmuffs.
The requirements and specifications of the ATF
method are essentially the same as those of the
former dummy head method.

NOTE—ANSI S3.19-1974 (R1990), Method for the
Measurement of Real-Ear Protection of Hearing Pro-
tectors and Physical Attenuation of Earmuffs (1974),
contained both a subjective real-ear at threshold
method for measuring sound attenuation and an ob-
jective dummy head method for measuring insertion
loss of hearing protection devices. The subjective
method became obsolete with the publication of ANSI
S$12.6-1984 (R1990), Method for the Measurement of
Real-Ear Attenuation of Hearing Protectors. The objec-
tive dummy head method remained current in $3.19-
1974 (R1990). Also, the responsibility for hearing pro-
tection standards was transferred from ANSI
Committee S3, Bioacoustics, to Committee S12,
Noise. All hearing protection standards will reside in
Committee S12, Noise and ANSI $3.19-1974 (R1990)
will become obsolete with the publication of this MIRE
and ATF standard.

1 Scope

This Standard provides methods for the measure-
ment of the insertion loss of any hearing protection
device that encloses the ears and makes circumau-
ral contact with the head. One method (MIRE) for
determining insertion loss involves real-ear mea-
surements on humans, whereas the other (ATF)
employs an acoustic test fixture. The Standard con-
tains information on instrumentation, calibration,
and electroacoustic requirements. Procedures are
provided for locating ear-mounted microphones and
hearing protection devices to measure sound pres-
sure levels at the ear, and methods are specified for
reporting the calculated insertion loss values.

2 Purpose

The purpose of this Standard is to establish uniform
instrumentation and procedures for the measure-
ment of insertion loss at supra-threshold levels of
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