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Abstract

This Standard specifies performance requirements for coupler-type sound calibrators. It replaces ANSI
S1.40-1984 American National Standard Specifications for Acoustical Calibrators, and is technically
equivalent (except for the absence of requirements for radio-frequency emissions) to International
Standard IEC 60942:2003, Electroacoustics—Sound calibrators. The standard specifies
performance requirements for the sound pressure level, frequency, and total distortion generated
by a sound calibrator. It also provides requirements for the influence of environmental conditions,
for electromagnetic compatibility, and for instrument marking and documentation. The standard
gives details of the tests necessary to verify that a model of sound calibrator conforms to all the
requirements, as well as details of the method for periodic testing of a sound calibrator. The tests
require the determination of the actual uncertainties of measurement which are to not exceed the
maximum uncertainties allowed for laboratory measurements.
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AMERICAN NATIONAL STANDARDS ON ACOUSTICS

The Acoustical Society of America (ASA) provides the Secretariat for Accredited Standards
Committees S1 on Acoustics, S2 on Mechanical Vibration and Shock, S3 on Bioacoustics, and S12
on Noise. These committees have wide representation from the technical community
(manufacturers, consumers, trade associations, organizations with a general interest, and
government representatives). The standards are published by the Acoustical Society of America
as American National Standards after approval by their respective Standards Committees and the
American National Standards Institute.

These standards are developed and published as a public service to provide standards useful to
the public, industry, and consumers, and to Federal, State, and local governments.

Each of the accredited Standards Committees [operating in accordance with procedures approved
by American National Standards Institute (ANSI)] is responsible for developing, voting upon, and
maintaining or revising its own Standards. The ASA Standards Secretariat administers Committee
organization and activity and provides liaison between the Accredited Standards Committees and
ANSI. After the Standards have been produced and adopted by the Accredited Standards
Committees, and approved as American National Standards by ANSI, the ASA Standards
Secretariat arranges for their publication and distribution.

An American National Standard implies a consensus of those substantially concerned with its
scope and provisions. Consensus is established when, in the judgment of the ANSI Board of
Standards Review, substantial agreement has been reached by directly and materially affected
interests. Substantial agreement means much more than a simple majority, but not necessarily
unanimity. Consensus requires that all views and objections be considered and that a concerted
effort be made towards their resolution.

The use of an American National Standard is completely voluntary. Their existence does not in
any respect preclude anyone, whether he or she has approved the Standards or not, from
manufacturing, marketing, purchasing, or using products, processes, or procedures not conforming
to the Standards.

NOTICE: This American National Standard may be revised or withdrawn at any time. The
procedures of the American National Standards Institute require that action be taken periodically to
reaffirm, revise, or withdraw this Standard.
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Foreword

[This Foreword is for information only, and is not an integral part of the American National Standard ANSI S1.40—
2006 American National Standard Specifications and Verification Procedures for Sound Calibrators.]

This Standard comprises a part of a group of definitions, standards, and specifications for use in
acoustics. It was developed and approved by Accredited Standards Committee S1 Acoustics, under
its approved operating procedures. Those procedures have been accredited by the American National
Standards Institute (ANSI). The Scope of Accredited Standards Committee S1 is as follows:

Standards, specifications, methods of measurement and test, and terminology in the field of physical
acoustics, including architectural acoustics, electroacoustics, sonics and ultrasonics, and underwater
sound, but excluding those aspects which pertain to biological safety, tolerances, and comfort.

This Standard replaces ANSI S1.40-1984 (R2001), American National Standard Specifications for
Acoustical Calibrators.

This Standard is technically equivalent (except for the absence of requirements regarding radio-
frequency emissions from calibrators) to International Standard IEC 60942:2003, Electroacoustics —
Sound calibrators.

This Standard includes two normative annexes that are considered to be integral parts of this
Standard.

At the time this Standard was submitted to Accredited Standards Committee S1, Acoustics for
approval, the membership was as follows:

J.P. Seiler, Chair

G.S.K. Wong, Vice-Chair
S.B. Blaeser, Secretary

AcoUStICAl SOCIELY OF AMBIICA . .uiiiiie et e e e e et e e e e e s e anneeeeaaaeeas J.P. Seiler
............................................................................................................................................. G.S.K. Wong (Alt.)
Air-Conditioning and Refrigeration INSTITULE ..........uviiiiiiiiiiee e e S. Lind

American Industrial Hygiene ASSOCIATION ......ciuuiiiiiiiie et e e sraeee e D. Driscoll
................................................................................................................................................ D. Sandfort (Alt.)

Bruel & KJaer INSTFUMEBNTS ...o.iiiiiiiiiie ittt e e e e e e M. Alexander
...................................................................................................................................................... J. Chou (Alt.)
CampPaNElla ASSOCIALES ....uuviiiiieei ittt e e e e e e e e e e e e e e e s bbb e e e e e e e e s starareeaaeaaan A.J. Campanella
Information Technology INAUSEIY COUNCIT .....coiiiiiiiiiiee e R.D. Hellweg

............................................................................................................................................. J. Rosenberg (Alt.)
International Association of Geophysical CONtractors........coccvveiiiiieiniiiieieee e D. Hedgeland

National Council of AcoustiCal CONSUITANTS .......uvuuiiiiriiiriiiiiririririerrrererererrrerrrrrerere————————————————. G.E. Winzer
................................................................................................................................................ E. Logsdon (Alt.)
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National Institute for Occupational Safety and Health.............cccccooiiiiiiii e, C.A. Kardous
.............................................................................................................................................. W.J. Murphy (Alt.)
National Institute of Standards & Technology (NIST) ...ccooiiiiiiiiiiii e, V. Nedzelnitsky
................................................................................................................................................. D.J. Evans (Alt.)
O = T 1 {0 U | o F PSR TP PPRTPR PP K. Cox
.............................................................................................................................................. L. Harbaugh (Alt.)
QUESE TECHNOIOGIES, INC.uiiiiiiiiiii e e e e e e s e e e e e e s enstbareeaaeesaanns P. Battenberg

M. Wurm (Alt.)

S ToF T a1 (=] G | o Yo PPRTR R.J. Peppin
............................................................................................................................................... M. Buzduga (Alt.)
LU N | gl o] £ o] PP PSP PP PP PP S PPPPR R. McKinley
U.S. Army Construction Engineering Research Laboratory ........cccocccvvviiieeiiiiiiiiieee e L. Pater

M. White (Alt.)

U.S. Army Human Research and Engineering DireCtorate ..........ccooccuuveeeieeiiiiiiiieeeee e T.R. Letowski
............................................................................................................................................... A. Scharine (Alt.)

Individual Experts of Accredited Standards Committee S1, Acoustics,

S.L. Ehrlich W.W. Lang P.D. Schomer
K.M. Eldred A.H. Marsh G.S.K. Wong
W.J. Galloway L. Wu

Working Group S1/WG 25, Specifications for Sound Calibrators, which assisted Accredited
Standards Committee S1, Acoustics, in the development of this Standard, had the following
membership.

P. Battenberg, Chair

P. Hanes V. Nedzelnitsky M.P. Valoski
A.H. Marsh L. Wu

Suggestions for improvements of this Standard will be welcomed. They should be sent to
Accredited Standards Committee S1, Acoustics, in care of the Standards Secretariat of the
Acoustical Society of America, 35 Pinelawn Road, Suite 114E, Melville, New York 11747-3177.
Telephone: 631-390-0215; FAX: 631-390-0217; E-mail: asastds@aip.org
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AMERICAN NATIONAL STANDARD ANSI S1.40-2006

American National Standard

Specifications and Verification Procedures for
Sound Calibrators

1 Scope

Sound calibrators generate known sound pressure levels at one or more frequencies in a coupler into
which a specified model of microphone is inserted in a specified configuration.

NOTE An example of a specified configuration may be with or without a grid.

This Standard specifies performance requirements and verification procedures for three classes of
coupler-type sound calibrators:

— Class LS: Laboratory Standard calibrator with the smallest tolerance limits.

— Class 1: Sound calibrators that are generally intended for field use with class 1 sound level
meters and similar instruments.

— Class 2:  Sound calibrators that are generally intended for field use with class 2 sound level
meters, dosimeters, and similar instruments.

For class LS calibrators, the Standard requires the use of a laboratory standard microphone as
specified in ANSI S1.15-1997/Part 1. For class 1 and class 2 calibrators, the Standard requires the
use of a working standard microphone as specified in IEC 61094-4:1995.

Tolerance limits in this Standard include maximum permitted expanded uncertainties of measurement
as well as the tolerance limits allowed for design and manufacturing.

This Standard applies to sound calibrators that are used to check or adjust the sensitivity of sound
measuring instruments and systems including conventional, integrating-averaging and integrating
sound level meters, and personal noise dosimeters.

This Standard does not include requirements for the Instruction Manual to provide data for use in
adjusting a sound level indicated by a sound level meter, or equivalent instrument, in response to
application of a sound calibrator to the equivalent free-field or random-incidence sound level.

Sound calibrators may provide two or more sound pressure levels and operate at two or more
frequencies. These multiple-level / multiple-frequency calibrators have a single class designation for all
combinations of levels and frequencies for which the Instruction Manual states conformance to the
requirements of this Standard.

Additional useful functions such as tonebursts may be provided. Requirements for these additional
functions are not included in this Standard.
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