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ABSTRACT

The present standard describes a manikin for airborne acoustic measurements. It
comprises a head with external ears and ear canals, and a torso that simulate a medi-
an human adult. It is intended primarily as an instrument for measuring the acoustic
gain of hearing aids under simulated /in situ conditions. Both geometric and acoustical
response descriptions are given.
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FOKEWURD

[This Foreword is not a part of American National Standard Specification for a Manikin for Simulated in situ Airborne Acoustic Measure-
ments, $3.36-1985 (ASA Catalog No 58-1985).]

This is a new standard which is intended to compliment a standard on measurement of characteristics of hear-
ing aids under in situ conditions (ANSI $3.35-1985). Reference may be made to that standard for information
on one application. Other applications were considered during the preparation of this standard, however, it
was concluded that it would be premature to propose them at this time. At the time of preparation of this
standard there was a parallel effort in IEC TC-29, SC-29C Working Group 9. That working group was submit-
ting a report at approximately the same time this standard underwent approval steps. The IEC report and this
standard have many aspects of similarity. The one main exception is that a different structure for simulation of
the external ear is specified in each case. There was similar parallel activity on the description of a method of in
situ measurement of hearing aid characteristics in |IEC Technical Committee 29 Working Group 6 and in Accre-
dited Standards Committee $3, Working Group 48 (53-48).

This standard was developed under the jurisdiction of Accredited Standards Committee S3 using the American

National Standards Institute (ANSI) Procedures.

The scope of Accredited Standards Committee $3 on Bioacoustics was:

Standards, specifications, methods of measurement and test, and terminology, in the fields of psychological and physiological acous-
tics, including aspects of general acoustics, shock and vibration which pertain to biological safety, tolerance, and comfort.

At the time this standard was submitted to Accredited Standards Committee S3 for approval, the membership

was as follows:

L. A. Wilber, Chairman

Acoustical Society of Americae W A Yost, L. A. Wilber (4/9)
American Academy of Otolaryngology—Head & Neck Surgery,
Inc. @ R. F. Naunton, L. A. Michael (Aff)

AT&T Information Systems e H R Silbiger

American Industrial Hygiene AssociationeC D Bohl, T D.
Bonney (Alf)

American Institute of Ultrasound in Medicine e R. C. Eggleton,
F Kremkau (A/)

American Iron & Steel Institute « E H Toothman, P. A. Hernan-
dez (Alf)

American Mining Congress @ H. B johnson

American Otological Society, Inc. e ). Tonndorf

American Speech, Hearing & Language Association e ]. Collins
Audio Engineering Society, Inc.# R H. Campbell, M R Chial
(Al

Compressed Air and Gas Institute (CAGl) e L Bennett
Hearing Industries Association e H. Teder

Individual experts of Accredited Committee S3 were:

H. Silbiger,

Vice-Chairman A. Brenig, Secretary

U.S. Army Human Engineering Laboratory e G R. Price, D C.
Hodge (Alf)

U.S. Army Medical CorpseR K Sedge (Maj.)

U.S. Department of the Air Forcee H E von Gierke, C Nixon
(AlD

U.S. Department of the Navy, Naval Medical Command e ). W.
Greene

Industrial Safety Equipment Association, Inc.eF Lotito, R
Campbell (7st Alf), F E. Wilcher, Jr (2nd Alt)

National Bureau of Standards e V. Nedzelnitsky, S L Yaniv (4/f
National Council of Acoustical Consultantse N R. Dotti, H. J.
Saurenman (A/f)

National Electrical Manufacturers Associatione E N Cellentani
National Hearing Aid Society e W. F. S. Hopmeier

Naval Biodynamics Laboratory e ). Guignard, A. Bittner (A/f)
Power Tool Institute @ Vacant

L. Batchelder W } Galloway K. D. Kryter H E von Gierke
R W. Benson } Goldstein H. Levitt L Wilber

K. M Eldred R. Guernsey S F. Lybarger W. Yost

R S Gales 1. J. Hirsh W. Melnick R. W. Young
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Working Group $3-67 on Manikins which assisted the committee in preparation of this standard, had the fol-
lowing membership:

M D Burkbard, Chairman
W. A. Yost D Preves G F Kuhn
E D Burnett H R Silbiger

Suggestions for improvement of this standard will be welcome. They should be sent to the Standards Manager,
Acoustical Society of America, 335 East 45th Street, New York, NY 10017,
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Specification for a Manikin for Simulated
in-situ Airborne Acoustic Measurement

0 INTRODUCTION
0.1 General

0.1.1 This standard describes a head and torso simula-
tor for hearing aid measurements. The head and torso
simulator is intended for airborne acoustic measure-
ments and is not suitable for measurements which de-
pend on vibration conduction paths such as bone con-
duction. The head and torso simulator has been
designed to provide acoustic diffractions similar to
those encountered around the median human head
and torso, and as such may be useful for other acousti-
cal measurements. At present it has, however, only
been validated for hearing aids and other applications
will require additional studies.

0.1.2 Information relating to other applications are
presented in appendices, which do not form part of the
standard.

0.2 References

References to other documents:

ANSI $3.25-1979: American National Standard for an
Occluded Ear Simulator.

IEC Publication 711: Occluded-ear simulator for the
measurement of earphones coupled to the ear by ear
inserts.

ANSI §3.35-1985: American National Standard Meth-
ods of Measurement of Performance of Hearing Aids
under Simulated in-situ Working Conditions.

ANSI S1.10-1966: Calibration of Microphones.

1 SCOPE

1.1 This standard describes a manikin which is intend-
ed to simulate the acoustical effects of a median hu-
man adult, including diffractions affecting the hearing
aid performance on a person. The manikin consists of
a head mounted on a torso that extends to the waist.
The head is equipped with pinnae and cylindrical cav-
ities with acoustic impedance terminations and micro-
phones located at positions corresponding to those of
eardrums on a median human adult.

NOTES:

(1} Measurement results obtained with the manikin may differ
substantially from similar results obtained on an individual person.
due to anatomical variations.

(2) It is emphasized that the median values were drawn from the
population samples described in the bibliography (see Appendix C).

1.2 The manikin is described by the acoustical perfor-
mance requirements of this standard. Physical dimen-
sions of a manikin that meets these requirements are

provided for information but are not part of the stan-
dard.

2 DEFINITIONS
(Refer also to Figs. 1, 2, 3, and 4.)

2.1 manikin (head and torso simulator): for the pur-
poses of this standard, a head and torso simulator ex-
tending downward from the top of the head to the
waist and designed to simulate the acoustic diffraction
produced by a median adult human head and torso.
The head includes two pinna simulators and contains
at least one ear simulator.

2.2 pinna simulator: a device which has the approxi-
mate shape and dimensions of a median adult human
pinna.

2.3 ear simulator: for the purposes of this standard, a
device which simulates the acoustic properties of the
ear canal from the entrance of the ear canal at the con-
cha and including the eardrum. It comprises an ear ca-
nal extension joined to an occluded ear simulator at a
reference plane and consists esssentially of a principal
cavity, acoustic impedance elements, and a calibrated
microphone. The design of the simulator is such that
the sound pressure at the microphone corresponds ap-
proximately to the sound pressure existing at the hu-
man eardrum.

2.4 ear simulator reference plane: a plane perpendicu-
lar to the axis of the ear canal cavity, at the junction
between the occluded ear simulator and the ear canal
extension.

2.5 occluded ear simulator: an ear simulator which
simulates the inner part of the ear canal, from the tip
of an ear insert (earmold), i.e., the reference plane of
the ear simulator, to the eardrum.

2.6 ear canal extension: a device that connects the
junction of the concha of the pinna simulator and the
ear canal with the occluded ear simulator at the refer-

ence plane.

2.7 reference point of the manikin: the point bisecting
the line joining the centers of the openings of the ear
canals (at the junction between concha and ear canal).

2.8 plane of symmetry of the manikin: a plane perpen-
dicular to the line between the ears and passing
through the reference point of the manikin that divides
the left and right portions of the manikin into symmet-
rical halves, left and right to be interpreted as for the
human torso.

2.9 axis of rotation of the manikin: a straight line pass-
ing through the reference point of the manikin and ly-
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