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cThe MetadYD,!!TM
Anechoic Wedge System ­
A Scientific Breakthrough

Developed in Industrial Acoustics
Company's Aero-Acoustic Laboratory,
the Metadyne System is ideally suited
for acoustic laboratories working with
engines, dynamometers, heavy equip­
ment and/or flammable materials.

Even in non-severe test environ­
ments, the metal-faced wedges offer
the major advantages of being clean­
able and paintable. Your anechoic
room can be maintained as a pleasant
clean working environment without the
color changes, disintegration , dust and
dirt accumulations often experienced
with other wedge constructions .

Other advantages to be considered
include:

• Meets all ISO specifications

• Impact resistance

• Resistance to erosion and circula­
tion of fibrous material

• Fire-resistance in case of oil spills
or use of flammable materials

• Reduced lighting energy consump­
tion when brightly painted

• Convenience in interchangeability
and adjustability

• Rapid installation

• Longer life

•True free-field testing

.50 Hz and lower cut-offs

• Sized for any application

PERSTORP COMPONENTS, PLYMOUTH TOWNSH IP, MI, USA

WANT TO MODERNIZE PRESENT FACILITIES?
Several laboratories, recognizing the new system's many advantages, have
already retrofitted with the Anechoic Metadyne Wedge.
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President's Column

Who Are We?

I n the MarchiApril issue of the Bulle­
tin of the Institute of Acoustics

(U.K.), outgoing President Alex Burd
congratulated incoming President Ber­
nard Berry on leading a team effort to
make INTER-NOISE 96 in Liverpool
an outstanding success. He noted that:
"The opportunity is too good to miss
and I propose to attend this, my first
INTER-NOISE, and find what it is that
persuades people to travel around the
world each year." Indeed, who are we,
the travellers who come from near and
far each year to the annual INTER­
NOISE congresses?

It seems fair to say that the partici­
pants at INTER-NOISE congresses are
representative of those in the noise con­
trol community who are at the forefront
of a rapidly-developing field. Perhaps,
as we celebrate the 25th INTER­
NOISE congress in Liverpool, a better
question would relate to the success
and growth of the INTER-NOISE se­
ries over the years.

While a determined effort has been
made to maintain quality, growth has
not been uniform. More than 1,300 per­
sons attended the very first INTER­
NOISE held in Washington, D.C., USA
in the Fall of 1972. This was the largest
meeting in acoustics, or one of its sub­
fields, that had been held in the USA up
to that time. Where did all these people
come from and where, subsequently,
did they all go? No one knows for sure,
but in 1972 October, there was intense
interest in Washington in legislation re­
lating to noise control. Many of the
"walk-iris" at INTER-NOISE 72 may
have been participants or bystanders in
the legislative battle. In any case, as
soon as the legislation was passed, or
perhaps at the first mention of the word
"decibel" at an INTER-NOISE 72
technical session, many of these first­
time attendees disappeared from the

technical scene, and were not
heard from again. Participation
in INTER-NOISE congresses
has increased gradually over the
years, but it was not until IN­
TER-NOISE 94 in Yokohama,
Japan that attendance ap­
proached the same number pre-
sent at the first INTER-NOISE more
than twenty years earlier.

Many are present at an INTER­
NOISE because it is a specialized confer­
ence covering a wide range of topics, all
of them related to noise. Consider the
topics covered by the abstracts accepted
for INTER-NOISE 96 whose titles ap­
peared in the 1996 March issue of this
magazine. All of the major topics of the
I-INCE Classification of Subjects in
Noise Control Engineering are more or
less uniformly covered by the INTER­
NOISE 96 technical program. These in­
clude: noise sources, physical
phenomena, noise control elements, vi­
bration and shock, environmental noise,
effects of noise and analysis of noise.

In summary, attendees at the IN­
TER-NOISE series are professionals
dedicated to some aspect of noise and
vibration control who participate in or­
der to: share the latest technical devel­
opments, discuss with colleagues the
newest advances in the field, under­
stand global trends, and changing di­
rections, and possibly participate in
standards development, other commit­
tee work or a satellite symposium or
other learning opportunity offered in
conjunction with INTER-NOISE.

Attendees participate in order to
bring home with them a number of
personal learning experiences that may
help them in their work and may ad­
vance the field of noise control engi­
neering in the future.

- William w: Lang
President, InternationalINCE
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lCartographj1

This module enables you to fur­
ther define maps so clients and
government officials can readily
see land use definitions and the
effects of noise and air pollu­
tion on our environment. The
module includes a symbol gen­
erator for defining points, lines
and areas for base and use ar­
eas, a text editor which allows
fill, line and text modification,
and a flexible legend facility.

Cartography creates compre­
hensive noise maps derived
from any combination of mea­
sured and simulated data. En­
gineers can combine existing
map features with the symbolic
display of land characteristics
to form new, exciting views of
the planning process.

Map are enhanced using area
identifiers, traffic symbols,
or symbols used in general
mapping conventions. Even the
soccer field in our example is
a single point symbol. Land use
areas can be hatched with fill
patterns depicting the specific
land use characteristic pattern
of any country. Area usages are
automatically connected to the
existing noise limit for that
area.

SoundPLAN automatically
creates the legend using all
object types present in the
map and places the legend at
the user designated location .
Legends and text boxes can be
customized with virtually no
limit on your freedom of cre­
ation.

Cartography makes your
graphic presentations quick
and easy to create, visually
impressive and easy for your
clients to understand.

Legend
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Other modules available:
+WALL DESIGN I BARRIER OPTIMIZATION

+AIR POLLUTION MODELING
(for traffic and industrial sources)

+GRAPHICS AND TOOLS

Noise modules available:
+ROAD +RAIL +AIRCRAFT
+INDOOR FACTORY NOISE

+NOISE TRANSMISSION INDOOR TO OUTDOOR
+INDUSTRY NOISE (POINT, LINEAND AREA SOURCES)

SoundPLAN, integrated software packages for noise
and air pollution modelling, reflecting the diverse needs

and demands of these advanced technological fields.

Specially selected representatives around the world are
ready to provide full technical support to SoundPLAN clients.
This includes training, hot-tine support, after sales service,
and all levels of consulting services. Contact us for your
local distributor information. We are ready to serve you!

ENVIRQ

Sound
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Results of an EnviroPLAN
assessment can be presented in
numerical or map form. All
graphic capabilities included in
SoundPLAN and Carthography
can be used jointly when creat­
ing maps. The graphics are
readily understood, aesthetically
pleasing and easy to reproduce
on standard printing equipment.

All of these attributes ensure that
EnviroPLAN is invaluable for all
environmental assessment studies
evaluating the impact ofnoise and
pollutants on an area - from
research through to impressive
graphical presentations for
clients, planning meetings,
tribunals and public inquiries.

The definition of environmental
risk includes the combination of
an areas sensitivity and the affects
of pollution or other environmen­
tal impacts on the area. Designed
specifically with this in mind,
EnviroPLAN is the ideal new
tool for engineers working in the
field of environmental analysis.

EnviroPLAN allows you to
freely define area sensitivities
and to select the environmental
impact on an area. The user can
define his own rules to convert
these impacts and sensitivities
into assessments. Assessments
can be combined and rank or­
dered to form an overall evalua­
tion of the quality of the planned
variations.

Elements used for evaluation are
points, lines and areas. Buffer
zones around sensitive elements
can be defined and evaluated in
the assessment.

VVORLDVVIDE SUPPORT NETVVORK

BRAUNSTEIN + BERNDT GmbH
Robert-Bosch Strasse 5; D71397 Leutenbach, Germany Tel: +49 7195 178828 Fax: +49 719563265 CompuServe: 100014,2152
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Editor's View

Twenty-Five Years of Noise Control

B y the time this issue of
Noise/News International is pub­

lished, INTER-NOISE 96, the 25th in
the series of international congresses
on noise control, will be history, and
will go into the record books as the
congress at which the largest number
of technical papers were presented.
The Proceedings of the congress con­
tains more than 3300 pages, and is the
largest number of pages ever publish­
ed for an INTER-NOISE congress.

Surprisingly, the largest attendance
at an INTER-NOISE Congress was at
the first event in 1972. At that time,
INCEIUSA was a very small organiza­
tion with very limited financial re­
sources and essentially no experience
in running international congresses.
Malcolm Crocker, as General Chair­
man, arranged for 92 papers to be pre­
sented and produced a 564-page
proceedings. Fortunately, the U.S. Na­
tional Bureau of Standards (now the
National Institute of Standards and
Technology) operated the secretariat
and handled the approximately 1400
registrants at the meeting.

The persons in attendance were ob­
viously all interested in noise, but only
a small fraction of those persons were
interested in noise control engineering
- as evidenced by the fact that atten­
dance dropped dramatically for the
next few years, at least for those con­
gresses held in the United States. Yet
the number of papers presented gradu­
ally increased as the profession ex­
panded and INTER-NOISE became
popular as a place to present new re­
sults and to network with colleagues.

The theme of INTER-NOISE 96,
Noise Control -The Next 25 Years: Sci­
entists, Engineers and Legislators in
Partnership, seems particularly appro­
priate because history has shown that
engineers cannot do the job alone.
What is needed is a scientific base for

criteria, the ability to turn survey
data into a clear indication of de­
mand, legislators willing to re­
spond to the demands of the
public, engineers who can not
only get the job done but who can
translate scientific results into
engineering criteria, and be sure
that any legislation clearly takes appro­
priate criteria into account.

That a great deal has been accom­
plished in the past 25 years is evident
from a review of the 1996 INTER­
NOISE Proceedings. In the United
States, INCEIUSA has recognized the
progress of the last twenty-five years by
producing a special issue of Noise Con­
trol Engineering Journal which re­
views the progress that has been made,
and discusses future trends. Seven sur­
vey papers in the issue cover noise en­
vironments outdoors and community
noise, occupational noise, recreational
noise, aircraft noise, noise standards,
federal regulations, and the global mar­
ketplace for quiet products.

Will we run out of problems to solve
in the next 25 years? I think not. Indus­
trialized nations are becoming more
conscious of noise problems every day,
developing nations are experiencing
growing pains as they become industri­
alized, and we are in a global economy
which means that if noise matters to
some customers, problems will be
solved for the benefit of all.

We need to have good solutions to
noise problems - solutions that can be
implemented early in the design stage
and at as low a cost as possible. We
need to provide good tools for numeri­
cal methods and prediction of noise
levels, and, above all, we need to pro­
vide the professional training to ensure
that the noise control engineer is an
integral part of every design team.

- George C. Maling, Jr.
Pan-American Editor
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P .. Acoustical Measurements
reCISIOnMeasurement Microphones

Freeze sound •••
find answers at
your fingertips.
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With aCEl realtime analyzer.
200,000 stored values, 1/3 octave, computer
download, samples to 10 ms.

The solution may be at hand - Ask Now!
CEL Instruments
1Westchester Drive

Mi~ord , NH 03055·3056 USA
Coli TolHree 1·800-366·2966
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Acoustical measurements are only as good as the mic.
ACO Pacific's Type 1 "Alternative" family of mics,
ACOustical Interface'Y, Simple Intensityrv, Systems
rank with the best. A full line of microphones, preamps
and accessories are featured. The PS9200KIT and SI7KIT
offer complete measurement mic system solutions. Our
"Very Random"TM Noise Generator, and the NEW
PC9200 ISA bus Precision Microphone interface round out
the product line.

ACO Pacific, Inc
2604 Read Ave., Belmont, CA 94002, USA

Tel: (415) 595-8588 FAX (415) 591-2891
e-mail: acopac@acopacific.com
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Overly Sound Doors:
Low Maintenance, High Performance

It's no wonder that acoustical doors by Overly Manufacturing are
the standard by which sound-retardant doors are judged. Overly's
years of constant engineering, research, development and testing
have led to acoustical doors that perform as they are supposed to
and that meet the latest ASTM EgO-gO testing standards. In 1992,
we introduced our sound-retardant wood door that achieved an
STC 46 rating, which exceeds most requirements for wood doors.

We've also redesigned our vision windows to offer better perfor­
mance and appearance at a lower cost. Our Overly "Quick Ship"
program on acoustic doors provides you with the fastest shipment
times of anyone in the industry. Most important, Overly acoustical
doors work when you first install them-and they keep on working.
Overly acoustical doors-reliable.

P. O. Box 70
Greensburg, PA 15601·0070
(412) 834·7300
FAX (412) 830-2871
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Member Society Profile

Deutsche Gesellschaft fur Akustik

The German Acoustical Society, Deut­
sc he Ge sell sch a ft fur Aku stik

(DEGA) , was founded as recentl y as
1989. Prior to that date , a numb er of Ger­
man societies, devoted to physics and the
classical engineering disciplines, cove red
various aspects of the field of acoustics
through their working gro ups. DEGA
was formed as a non-profit scientific so­
ciety to integrate the interests of German­
speaking aco usticia ns working in all the
theoretical and applied sub-disciplines of
acoustics. No organization exclusively
devoted to aco ustics existed in Germ any
prior to the formation of DEGA.

One of the purposes of DEGA is to
orga nize the annual DAGA co ngress
which is co-sponsored with seve ral other
German scientific and engineering socie­
ties. DAGA (Deutsche Arbeitsgemein­
shaft fur Akustik) is an acro nym used for
man y years for th e annua l meeting .
DAGA congresses have been held eac h
year since 1970.

In addition to promoting the field of
acoustics, other objectives of DEGA are:
to bring together memb ers of the society
to exc hange information, to publish news
of the society, to assist in the publication
of Acustica/Acta Acustica (the new publ i­
cation ofthe Europea n Acoustics Associa­
tion (EAA) and Hirzel-Verlag, Stuttgart )
to promote good relations with foreig n
socie ties having similar objectives, to give
advice and support activities in research
and deve lopment, education and profes­
sional advancement, and to support the
work on national and international stand­
ards deve lopment in aco ustics. DEGA
supports other aco ustica l congresses, sci­
entifically as well as financially. For ex­
ample, the Ultrasonic World Congress that
was held in 1995 September in Berl in.
DEGA has a number of working groups:

This is thefifteenth ill a series ofarticles Oil

the history and activities of the Memher
Societies oflntemational ltqtlli.:-: Ed

136

• building and room aco ustics
• electroacoustics
• hearing research
• underwater aco ustics and geoacous-

tics
• musical aco ustics
• ultrasound
• speec h
• noise and vibration control
• physical aco ustics
• education in aco ustics

Everyone with an interest in acoustics
is invited to beco me a memb er of DEGA.
Students pay a reduced annual fee. In­
dustria l firms are welcome as sustaining
members. All members receive a reduced
registration fee at the annual DAGA con­
gress . All members receive Acustica/Acta
Acustica six times per yea r free ofcharge.

DEGA is governed by a board consist­
ing of the president , the vice president,
the treasurer and three addit ional mem­
bers of the board. In addition, the chair­
men of the working groups and a numb er
of repre sentati ves elected by the asse m­
bly of memb ers constitute an advi sory
board.

DEGA uses the Society News depart­
ment of Acustlca/A cta Acustica to keep
members inform ed of the activities of the
society. The Society News departm ent is
supplemented by a newsletter publ ished
twice per yea r. DEGA also maint ains a
home page on the Internet where the
latest news ca n be obtained. The URL is
hnp: //www.itap .physik.uni-old enburg.
de/dega.ht ml.

An important activity of DEGA is the
coo perat ion with and memb ership in the
European Aco ustics Association (EAA),
thus supporting Forum Acu sticum , the in­
ternational co nvention of the EAA ­
held this year in Belgium .

Additional information on DEGA ac­
tivities may be obtained by contacting the
society at the address given in the Inter­
nation al INCE directory on page 189 of
this issue.
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Feature

EHects of Noise on Health
Chapter 3 of a report on Noise and Health prepared by a committee
of the Health Council of The Netherlands

Noise-Induced Hearing Loss

In 1994, the Health Council ofThe Neth­

erlands was asked to prepare an advisor y

report on the effects of noise on human

health. In the report to the Minister of
Health, Welfare, and Sports, and to three

other Ministers in The Netherlands, Profes­

sor L. Ginjaar; President of the Health

Council of the Netherlands, said that the
committee responsible for the report asked

him to draw the Minister 's attention to the

following:
A Health Council Committee concluded

in 1971 that noise exposure is an important
public health problem. Since then, the

knowledge about the effects of noise on

health has increased considerably. How­

evel; this has not lead to new insights. Also,

today noise exposure presents a consider­

able public health problem, as the data in
the committee's report illustrate. This im­

plies that the measures that have been taken

in the last decades have had only a limited

effect, which is partly due to the increase in

exposure. In my opinion, abatement ofnoise

annoyance, of noise-induced hearing loss,

and ofother effects ofnoise on health should
be an important part ofa public health pol­

icy.

The report consists ofan Executive Sum­
mary andfour chapters: I) Noise as a Public

Health Problem, 2) Health and Noise Expo­
sure, 3) Effects of Noise on Health, and 4)

Noise Exposures in The Netherlands and
Their Effects. This feature article is a

slightly edited version of Chapter 3, Effects
ofNoise on Health, which is reprinted with

the permission ofDr. W. Passchier-Vermeer,

scientific secretary ofthe Health Council of

the Netherlands. - Ed.
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Occupational Noise Exposure

Relations Between Noise Exposure and
Noise-Induced Hearing Loss
The second edition of ISO 1999 "Acoustics -Deter­
mination of occupational noise exposure and esti­
mation of noise-induced hearing impairment"
(lS090) gives a calculation method for the determi­
nation of hearing threshold levels of populations
exposed to all types of noise (steady-state, intermit­
tent and impulse) during working hours. The noise
exposure is characterized by the noise exposure
level, LEX' In this report LEX is denoted by LEX,aw

indicating the exposure concerns occupational
noise. Relations are given between LEX,acc and
noise-induced permanent threshold shift (NIPTS)
for frequencies in the range from 500 to 6000 Hz,
and for exposure times up to 40 years. These rela­
tions are expressed in statistical terms (median val­
ues of NIPTS as well as values from the 0.05 to the
0.95 fractile). The relations show that NIPTS is a
phenomenon which occurs predominantly in the
higher frequency range from 3000 to 6000 Hz; the
effect is largest at a frequency of 4000 Hz. With
increasing equivalent sound level and increasing
exposure time, hearing loss also occurs at the lower
frequencies, more specifically at 2000 Hz. For pro­
longed occupational noise exposure, ISO 1999
shows that permanent threshold shift is not induced
by noise with LEX,acc values at and below A­
weighted sound levels of 75 dB(A). (In this report,
the unit oflevel is the decibel (dB). However, the unit
symbol is followed by (A) to denote the A-weighted
sound level in decibels [dB(A)]. - Ed.).

The value of75 dB(A) below which there occurs
no noise-induced permanent threshold shift from
occupational noise exposure had already been given
by the World Health Organization in 1980
(WH080). Also, the draft Physical Agents Directive
of the European Union specifies this level at 75
dB(A).
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Exposure to Impulse Noise
There is evidence that temporary effects on hearing
from exposure to impulse or impact noise are differ­
ent from those of exposure to more or less steady­
state noise. However, epidemiological studies could
not show any systematic difference between perma­
nent threshold shifts from occupational exposure to
impulse or impact noise and from steady-state noise
(Pas89a) with the same equivalent sound level. Re­
garding shooting noise this seems to hold only for
equivalent sound levels up to 85 dB(A) over a period
of 8 hours; for higher equivalent sound levels shoot­
ing noise may be more damaging than should have
been expected from its equivalent sound level
(Sm082).

At very high levels mechanical damage of the
hearing organ may occur. To avoid this, adults
should not be exposed to peak levels exceeding 140
dB. Possibly, for children a lower value is appropri­
ate. This value is, as yet, unknown.

Identifying Sensitive Persons
ISO 1999 shows that variation in human sensitivity
to noise-induced permanent threshold shift in­
creases with noise exposure level; variation is con­
siderable at high equivalent sound levels. However,
there are as yet no tests for identifying individuals
that may be susceptible to noise-induced hearing
loss before the hearing damage occurs. ISO 1999
presumes females and males to be equally suscepti­
ble.

Non-Occupational Noise Exposure
Non-occupational noise exposure can be divided
into four categories:

• exposure to environmental noise in the living
environment such as: traffic, industrial and resi­
dential noise

• exposure to noise from home-based activities
• exposure to noise from traffic during travel be­

tween home and work/school
• exposure to noise during leisure (noise includes

music).
The committee is of the opinion that extrapola­

tion of the calculation scheme in ISO 1999 to (a
combination of) the daily non-occupational noise
exposures as specified above is justified. This im­
plies that, for adult populations, a permanent thresh­
old shift is not induced by noise with LAeq,24h values
at and below 70 dB(A), whether noise exposure is
prolonged or not.

The committee regrets the lack of information on
the patterns of exposure of populations to non-occu­
pational noise. Due to this lack of information, only
global estimates can be made and general conclu-

sions be drawn concerning noise-induced hearing
loss from non-occupational noise exposure.

Susceptible Groups
A pregnant woman's exposure to noise may affect
the hearing of the unborn child. The two
epidemiological studies that examined the hearing
acuity of young children with mothers who had been
exposed to occupational noise during pregnancy,
both showed an increase in percentages of children
with high-frequency hearing loss. On the basis of
these results, the committee concludes that equiva­
lent sound levels of 85 dB(A) or higher during an
8-hour working day appear to be detrimental to the
hearing of the unborn child. It recommends that
further research should be undertaken to verify
whether, at equivalent sound levels lower than 85
dB(A), increased hearing loss in young children
occurs, especially when it concerns exposure to low
frequency noise and vibrations.

Data from animal experiments indicate that
young children may be more susceptible to noise-in­
duced permanent threshold shift than adults. Such
an increased susceptibility has not been confirmed
by epidemiological studies in human populations.
Spreng (Spr90) considers a difference of 5 dB(A)
applicable for certain types of exposures. (This con­
cerns exposures with rapid increases of the sound
level, such as in the case of low-flying fighter-jets.
The middle ear ofchildren may then react differently
from that ofadults.)

Males exposed to occupational noise, who have
high plasma cholesterol levels in blood, have an
increased risk of noise-induced hearing loss in com­
parison to occupational noise exposed male popula­
tions with normal cholesterol levels (Axe85a).

Social Consequences of Hearing Loss
The main social consequence of hearing damage
concerns the inability to understand speech under
day to day living conditions. Since speech is the
most common means of communication between
people, a decreased understanding of speech should
be considered a severe social handicap.

In the case of the combination of age-related
hearing loss (presbycusis) and occupational noise­
induced hearing loss, decrease in speech intelligibil­
ity is a process which may proceed over years.
Understanding speech first starts to become difficult
in noisy surroundings (cafeterias, parties, noisy
meetings). Next, difficulties occur during church
services, theatrical performances and public meet­
ings, even when people with hearing damage place
themselves close to the speaker. Once the hearing
impaired start compensating for their handicap, oth­
ers will recognize the decreased hearing capacity. In
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the next stage, telephone calls start to present prob­
lems and conversations in fairly quiet surroundings
become difficult, the more so when they involve
strangers. Eventually, understanding the speech of
close friends and family starts to become critical. A
decreased hearing capacity can be partially compen­
sated by lip reading, even without the hearing-handi­
capped listener being aware of it.

Even small values of hearing damage may have
an effect on understanding speech in normal live. In
investigations of groups of people with noise-in­
duced hearing loss, a decrease in speech under­
standing has been observed at hearing threshold
levels from 10 dB, averaged over 2000 and 4000 Hz
and averaged over both ears (Sm086, Pas85). When
the hearing threshold level exceeds 30 dB, again
averaged over 2000 and 4000 Hz and over both ears,
the hearing damage becomes a noticeable social
handicap (Sm086, Pas87a,b).

Classification of Health Effects
The committee is of the opinion that there is suffi­
cient evidence for a causal relationship between
noise and hearing loss. Exposure-effect functions
are specified in ISO 1999. For occupational noise
exposure LEX,acc is taken as noise measure and for
non-occupational noise exposure LAeq,24h is the
measure to be used. Observation thresholds corre­
spond to a value of LEX,acc of 75 dB(A) and a value
of LAeq,24h of 70 dB(A).

Although there is sufficient evidence for a causal
relationship between occupational noise exposure
during pregnancy and hearing loss in babies, the
available data do not allow it to be specified whether
and to what extent hearing loss occurs below a value
of LEX,ace of 85 dB(A).

Noise-induced Stress-related
Health EHects

Stress
The reactions to a stressor can be of a psychological,
behavioral and somatic nature. Psychological ef­
fects concern feelings of fear, depression, frustra­
tion, irritation, anger, helplessness, sorrow and
disappointment. Examples of behavioral reactions
to a stressor are social isolation, aggression and
resort to excessive use of alcohol, tobacco, drugs or
food. Psychological and behavioral stress may have
a direct or indirect effect on physiological processes
within the body. (In this respect, it is not always
obvious in the analysis of the results of an
epidemiological study whether observed differences
in behavior ofa noise-exposed group and ofa group
ofpeople not exposed to noise should be considered
as a direct or indirect result ofexposure to noise or

as a confounding factor. Take as an example effects
oftraffic noise on the prevalence ofischaemic heart
disease and on smoking, presuming that smoking is
a risk factor for this heart disease. It could be argued
that smoking is associated with stress and that due
to stress from daily exposure to high levels of road
traffic noise, the relative number ofpeople smoking
and the cigarettes smoked increase. Smoking should
then not be considered as a confounding factor and
corrections should not be applied on the test results
with respect to this factor. On the other hand, should
smoking be considered as a confounder, corrections
should be applied, when exposure to noise is asso­
ciated with ischaemic heart disease in the analysis
of the test results.) A great number of laboratory
experiments have demonstrated changes in various
somatic, physiological and biochemical factors in
humans due to acute noise exposure. These experi­
mental studies show that noise should be considered
as an unspecific stressor that stimulates central nerv­
ous system and hormonal activity (lsi93, Mar88,
Mar90).

Research into long-term noise-induced stress-re­
lated health effects has been limited mainly to car­
diovascular disorders. To a far lesser extent,
epidemiological research has been carried out re­
garding changes in biochemical parameters and pa­
rameters of the immune system. There is a
complicated interaction between the hormonal and
immune system. Hormones produced by the pitui­
tary gland interact with immune factors, whereas
both hormones and immune factors have an impact
on the brain. The connections with parts of the
limbic system, the system which largely determines
emotional activity, are also of importance.

Research into the chronic effects of long-term
exposure to noise involves inherent difficulties:

• Cardiovascular and biochemical changes are non­
specific; a number of other factors may cause
these changes, some of the factors possibly not yet
being identified. A major problem in
epidemiological research is to control these fac­
tors.

• In epidemiological research, it is time-consum­
ing and difficult to obtain good quantitative data
about the noise exposure, especially about past
exposure. For example, noise maps of cities may
be used in road traffic noise studies. Using these
maps could give a non-systematic misclassifica­
tion of the noise exposure of some inhabitants.
Such a misclassification will obscure a noise-in­
duced effect.

• People intervene to a certain extent in their own
living and working situation, e.g. by moving to
more quiet surroundings or by changing their job.
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This may result in a selection in which people
who are noise-proof will remain in noisy situ­
ations and those who are not will leave the situ­
ation.

• There are great differences in individual suscep­
tibility.

Cardiovascular Effects in the Working
Environment

Epidemiological research into the long-term stress­
related health effects has been focused on changes
in the blood pressure of workers exposed to occupa­
tional noise and on the prevalence of hypertension
among these workers (Dij84, Isi80a, Isi93; for other
references see Pas93a,b). Hypertension has been
defined, according to the World Health Organiza­
tion, as a systolic blood pressure of at least 160
mmHg (l mmHg corresponds to approximately 0.13
kPa) and/or a diastolic blood pressure of at least 95
mmHg.

The committee concludes that prolonged expo­
sure to occupational noise may contribute to in­
creased blood pressure and hypertension. These
effects have been shown to occur at equivalent sound
levels during the working day of at least 85 dB(A).
Effects of chronic exposure at lower noise levels
such as in offices have hardly been studied.

Other noise-induced effects on the cardiovascu­
lar system have been observed in workers exposed
to high or extremely high equivalent sound levels
during the working day, such as an increase in ab­
normalities in the electrocardiogram, more heart
beat irregularities, faster pulse rate, faster increase
in heart rate during a physical test and slower recov­
ery of vascular constriction during a noise exposure
test. Apart from abnormalities in the electrocardio­
gram, the other noise-induced effects seem not be
detrimental to health, taken into account the extent
of the effects in so far they were due to noise expo­
sure.

Cardiovascular Effects in the Living
Environment

Long-term effects of exposure to noise in the living
environment have only been investigated in relation
to road and air traffic noise to which people are
exposed in their own homes (Alt87, Alt89, Bab88,
Bab90, Bab92, Bab93a,b, Bie89a,b, Isi80b, Isi93,
Jon92b, Kni76; for other references see Pas93a,b).
These exposures are usually much lower than those
to occupational noise, but the exposed population is
much greater. A complicating factor in the determi­
nation of noise exposure in homes is that people are
not only exposed to traffic noise, but also to various,
often even louder, noises from other sources. Fur­
thermore, housing features (e.g. single or double
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glazing) and personal habits (e.g. closing windows,
moving to quieter sides of the house, staying indoors
during the summer) affect the actual noise exposure.

Several studies on the effects of traffic noise have
had the occurrence of changes in blood pressure and
hypertension, and the risk of ischaemic heart disease
as their subject. Epidemiological studies show that,
in general, there are no obvious effects from expo­
sure to traffic noise on the mean systolic and dia­
stolic blood pressure, except in children. However,
the committee considers the observed increase of, at
most, 10 to 15 mmHg (Coh80, Kar68) in the average
systolic and diastolic blood pressure in children to
be of a temporary nature and not relevant for perma­
nent health damage.

The committee draws the following conclusions
from the results of epidemiological research:

• there is little evidence for an increased risk of
hypertension and of ischaemic heart disease in
people living in areas with traffic noise at outdoor
equivalent sound levels (from 0600 to 2200
hours) below 70 dB(A).(There are some indica­
tions that this value might have to be lowered to
65 dB(A) once the results of additional studies
become available.)

• the relative risk of ischaemic heart disease and of
hypertension starts to increase for persons living
in areas with road or air traffic noise at equivalent
sound levels above 70 dB(A) (from 0600 to 2200
hours).

Biochemical Effects
Epidemiological studies on the effects of high to
very high environmental and occupational noise ex­
posures on the biochemical (this concerns specific
hormones and metal-ions (Mi+)) composition of
the blood of exposed people mostly show noise-in­
duced changes which should be expected if noise
acts as stressor. Several studies also show changes
which indicate an increased risk of ischaemic heart
disease (Bab88, Bab90, Bab92, Bab93, Isi80b,c).
However, there are only limited data available.
Therefore the committee is unable to establish to
what extent changes in blood composition occur
under which particular environmental and occupa­
tional circumstances. However, laboratory studies
with volunteers show that such effects may occur.

Effects on the Immune System
No epidemiological investigations except for the
Caerphilly and Speedwell Collaborative Heart Dis­
ease Studies (Bab92, Bab93) have been carried out
into the effects of noise on the immune system. This
study has revealed an increased concentration of
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leucocytes in blood in the case of exposure to high
levels of road traffic noise.

Effects on the immune system might ultimately
lead to an increased prevalence of infectious dis­
eases, such as influenza and inflammations, and
possibly cancer. No epidemiological studies con­
cerning such effects of noise exposure have been
reported.

Effects on the Unborn Cbild
In view of the available research data, it cannot be
excluded that noise exposure of pregnant women to
air traffic noise in the living environment may affect
the birthweight of the baby. Should a reduced weight
at birth occur, this is only at noise exposures with
Ldn values greater than 62 dB(A) (more than 40 Ke).
The available data virtually exclude an aircraft
noise-induced risk of the occurrence of congenital
defects.

The studies on the health of babies whose moth­
ers were exposed to occupational noise during preg­
nancy suggest that there does not seem to be a higher
risk of lower birthweight and of premature birth; the
results with regard to congenital defects are contra­
dictory, whereas those related to increased risk of
spontaneous or imminent abortion and death at birth
are questionable.

Susceptible Groups
People highly annoyed by low levels of road traffic
noise have an increased risk of hypertension. Men
exposed to high levels of road traffic noise in the
living environment and also exposed to occupational
noise have an increased risk of ischaemic heart
disease compared to men exposed to road traffic
noise only (Bab90). Pregnant women exposed to
occupational noise show an increased risk of hyper­
tension during pregnancy, compared to pregnant
women not exposed to occupational noise. People
with noise-induced sleep disturbance have an in­
creased risk of hypertension and ischaemic heart
disease compared with people in the same living
environment without sleep disturbance (lsi93). Ex­
posure of hospitalized patients to relatively high
levels of noise from sources inside or outside the
hospital delays recovery and wound healing.

Classification of Health Effects
The committee is of the opinion that the following
classifications are applicable:
• biochemical effects: limited evidence
• hypertension: sufficient evidence
• ischaemic heart disease: sufficient evidence
• effects on immune system: limited evidence
• birthweight: limited evidence
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• congenital defects: evidence suggesting lack of a
causal relationship.

For occupational industrial noise-induced hyper­
tension, the observation threshold probably has a
value of LEX,occ below 85 dB(A). For groups ex­
posed to values of LEX,occ of 90 dB(A) and above
the relative risk is 1.7.

For environmental road- and air traffic noise-in­
duced hypertension the observation threshold has a
value of LAeq,06-22h of 70 dB(A) (measured out­
doors). For ischaemic heart disease the same value
is applicable. Groups exposed to higher values (70
to 80 dB (A)) will have a relative risk ofhypertension
and of ischaemic heart disease of about 1.5.

Psycho-social EHects
Subjects studied in epidemiological research with
respect to psycho-social effects from noise in the
living environment include noise annoyance, effects
on psycho-social well-being and the question of
whether noise-induced feelings of irritation have
such an impact that they increase the number of
admissions to psychiatric hospitals. Effects studied
in the working environment concern annoyance and
increased absenteeism from the worksite.

Noise annoyance is a feeling of resentment, dis­
pleasure, discomfort, dissatisfaction or offence
which occurs when noise interferes with someone 's
thoughts, feelings or actual activities. The capacity
of a given sound to annoy depends on its physical
characteristics including sound level, spectral char­
acteristics and variations with time. These variables
are characterized by onset times, durations and repe­
tition rates. However, annoyance also depends on
non-acoustical, cognitive factors, such as fear with
regard to the noise source, the conviction that the
noise exposure could be reduced by third parties,
individual noise sensitivity, the degree to which an
individual feels able to control the noise, whether the
noise stems from a new situation or technology, and,
to a lesser extent, the recognition that the noise
source gives rise to problems other than mere noise
exposure or that it results from an important eco­
nomic activity. Demographic variables - age, sex,
socio-economic status - are almost unrelated to an­
noyance from a given noise source.

Noise annoyance and psycho-social well-being
can both be evaluated using questionnaires. Psycho­
social well-being concerns depression, relaxation,
activity, passivity, aggression, general well-being
and social aspects, such as group interaction and
willingness to help.
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Annoyance in the Living Environment

Noise from Road Traffic, Trains and Airplanes
Recently defined exposure-effect functions relate
annoyance to exposure to various types of traffic
noise in the living environment (Mie92). Severe
annoyance by noise from several types of traffic
(aircraft, highway traffic, other road traffic, railroad
traffic) starts to occur at Ldn values of 42 dB(A),
annoyance starts at Ldn values of 37 dB(A) and some
annoyance at 32 dB(A). (Miedema defines severe
annoyance as annoyance of at least 72 (on a scale
with a lower boundary ofO, corresponding to being
not at all annoyed, and an upper boundary of 100,
corresponding to being extremely annoyed)
(Mie92).) These Ldn values were measured out­
doors, in front of the dwellings. Annoyance in­
creases most with Ldn for aircraft noise, followed by
highway traffic noise, other road traffic noise and
railroad noise. For the traffic noise exposures that
were considered, there is a close relationship be­
tween LAeq,24h, Letrn and Ldn, due to a high correla­
tion between the equivalent sound levels during the
day and those during the night.

Noise from High-speed Trains
Noise from high-speed trains is of special impor­
tance these days, in view of the plans for a high­
speed train network in Europe, including The
Netherlands. Based on measurements made abroad,
on the acoustical characteristics of this type of train
noise and on the projected future use of high-speed
trains, De Jong (Jon93) concludes that annoyance
from noise produced by high-speed trains in the
Netherlands will not exceed annoyance caused by
conventional trains with equal Letrn values.

Noise from Helicopters and Small Aircraft
Noise from helicopters differs from that of conven­
tional airplanes due both to the characteristic sound
of the rotating blades (blade slap) and to the helicop­
ter's lower speed, which make helicopters audible
during a longer period. Furthermore, helicopters do
not only pass an area, but often also circle above it
for some time. This last comment is also applicable
to some types of small aircraft.

Annoyance from passing helicopters and small
aircraft has been found to be comparable to annoy­
ance from conventional aircraft only when the dura­
tion of the noise is taken into account. Expressing
exposure to helicopter noise in Ke is therefore not
advisable, as this measure does not take the duration
of noise events into account.

Noise of Low-flying Fighter Jets
Noise of low-flying fighter jets, with flight paths
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with a minimum height of 75 meter, contrasts with
that of civil aviation in several aspects:

under the low-flying corridor, the maximum
sound level of an overflight is relatively high

• this very high level is not restricted to the sur­
roundings of the airport, since low-flying corri­
dors can be situated elsewhere

• the onset time of the noise from a low-flying
fighter jet is relatively short.

It is estimated that noise from low-flying fighter
jets is as annoying as noise from conventional air­
craft with a 10 dB(A) higher equivalent sound level
(Pas93a,b). Other effects in addition to annoyance,
are to be expected. These include psychological
effects such as fear and panic in adults and children.

Other Noise Sources in the Living Environment
Noise from stationary sources, such as industry,
railroad shunting yards and artillery-ranges is more
annoying than traffic noise, especially when the
noise contains impulse or impact components
(Vos85a, Vos85b). Annoyance from shunting-yards
is comparable to that from passing trains for Ldn
values up to about 60 dB(A), but is much more
annoying at higher levels (Mie92).

There exists a relation between annoyance from
indoor noises from neighboring dwellings and the
sound insulation between dwellings: low values of
sound insulation resulting in high percentages of
people annoyed. Due to the large variability in the
levels of outdoor noises from neighbors and noises
in the neighborhood of private homes, e.g., people
shouting, slamming car doors, the sound of car horns
and lawn-mowers, and the variety of non-acoustical
factors that also determine annoyance, it is difficult
if not impossible to determine exposure-effect rela­
tions for these types of noises.

Accumulation ofNoise Exposures
When people are exposed to more than one environ­
mental noise source, annoyance is cumulated.
Weighted summation of the annoyance effects pro­
vides a fair description of the accumulation (Mie93,
Vos92). The resulting annoyance from two noise
sources is sometimes much larger than the annoy­
ance expected from the most disturbing source alone
(Mie93).

Psycho-social Well-being
The limited research carried out with respect to
effects from exposure to road traffic noise on psy­
cho-social well-being does not permit a definite
conclusion. Two investigations showed psycho-so­
cial well-being to be decreased in people living in
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very noisy areas (equivalent sound levels during the
daytime over 70 dB(A)) compared to that of people
living in quiet surroundings. This concerned social
orientation, activity and depression. The third inves­
tigation showed psycho-social well-being of people
not to be related to the noise level as determined in
front of their dwelling, but to their noise sensitivity
and to the extent to which noise penetrates into their
bedroom and disturbs sleep (Ohr89, Ohr9l).

Effects on Admission to Psychiatric Hospitals
For some people, psychological stress may lead to
admission to psychiatric hospitals. A number of
factors other than noise exposure in the living envi­
ronment are involved in such admissions. The effect
of aircraft noise in this respect has been studied in
the vicinity of Heathrow Airport in the past twenty
years. Taking into account several intervening fac­
tors, the most recent analysis showed a statistically
significant increase in the percentage of admissions
to psychiatric hospitals with exposure to aircraft
noise. In areas with Ldn levels of more than 70 dB(A)
(B more than 55 Ke) due to air traffic noise, admis­
sion to psychiatric hospitals was higher than in areas
with Ldn values of less than 65 dB(A) (B less than
45 Ke); the prevalence ratio found was 1.1 (Kry90).
However, since a causal relationship was shown in
only one investigation and in only one analysis, the
committee is of the opinion that care should be taken
to generalize this relation to other situations and
other populations.

Annoyance in the Work Environment
No relations have been established between noise
annoyance experienced during working hours and
noise level (Mie85). Only a very small part of the
variance in annoyance in the workplace is attribut­
able to variations in noise exposure. The following
non-acoustic variables have a much greater effect
than noise level on annoyance during working
hours:

• meaningfulness and information content of the
noise (discussions by colleagues in the surround­
ings of the workplace score high in this respect)

• predictability, avoidability and controllability of
the noise

• attitude of the workers towards the noise source
• task demand
• individual susceptibility.

Annoyance in offices is already considerable at
equivalent sound levels above 55 dB(A) during
working hours. The few available results of
epidemiological investigations show that 35% to
40% of the office workers exposed to an equivalent

sound level of 55 to 60 dB(A) are severely annoyed.
In industrial situations similar percentages of an­
noyed workers occur at equivalent sound levels over
85 dB(A). These results do not allow the determina­
tion of observation thresholds for annoyance in of­
fice and industrial workers.

Effect on Absenteeism in the Work
Environment

Epidemiological studies suggest that the absentee
rate increases if workers are exposed to higher
equivalent sound levels during work. This was dem­
onstrated for various industrial situations at equiva­
lent sound levels higher than 75 dB(A) in one study
(MeI92; CORDIS-study: Cardiovascular Occupa­
tional Risk Factor Detection in Israel (In this study
the prevalence ratio was 1.2 for equivalent sound
levels from 75 to 85 dB(A) and 1.7for higher sound
levels.) and in another study in the coal and steel
industry (Sch91) at equivalent sound levels higher
than 90 dB(A) (in this study the prevalence ratio was
1.1). On a small scale, a statistically significantly
higher absentee rate was shown in office workers
who were (very) frequently exposed to clearly audi­
ble noise events, compared to those seldom exposed
to such events (Sch82) (in this study the prevalence
ratio was 1.3). However, some of these studies have
insufficiently taken into account confounding vari­
ables and others are flawed in other aspects. There­
fore, the committee concludes that no causal
relationships between absentee rate and industrial
occupational noise exposure or exposure to noise in
offices has yet been demonstrated conclusively.

Sensitive Groups
People annoyed by noise in the workplace show an
increased post-work irritability which might affect
their general well-being. Noise-sensitive people,
people with fear of certain noise sources and people
feeling they have no control over a noise situation
(i.e., feel an abuse of power) have an increased risk
of severe annoyance.

Classification of Health Effects
The committee is of the opinion that the following
classifications are applicable:

• annoyance in the living and work environment:
sufficient evidence

• psycho-social well-being: limited evidence
• admission to psychiatric hospitals: limited evi­

dence
• absenteeism from work: limited evidence.

Exposure-effect functions have been specified
(Mie93) for annoyance from environmental expo-
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Sleep Disturbance

Fig. 2. Relations between the percentage ofpeople with
sleep stage changes due to a night-time noise.

Changes in Sleep Stages and Awakening
The sleep stages can be determined from electro-en­
cephalograms (EEGs), measured while the subject
is falling asleep and during sleep. The EEG is a
continuous recording of the electrical activity of the
cerebral cortex. The EEG, together with the electro­
oculogram (EOG), indicate the sleep stages: W
(waking),!, 2, 3,4, REM (Rapid Eye Movements).

For intermittent noise exposures such as pro­
duced by aircraft, trains and road traffic, various
exposure-effect relations between the charac­
teristics of night-time noise exposure and awaken­
ing and sleep stage changes have been derived.
Figures 1 and 2 show these exposure-effect rela­
tions. The curves proposed by Griefahn (Gri76) and
by Lukas (Luk75) are mainly derived from labora­
tory experiments. The curves of Pearsons (Pea89)
distinguish between laboratory and epidemiological
studies. The curve derived from the research by
Ollerhead (01192) concerns epidemiological re­
search. Comparison of the exposure-effect relations
from field and laboratory studies supports the hy­
pothesis that habituation results in fewer awakening
reactions. This, however, seems less correct for

Sleep Pattern
Night-time noise of sufficient intensity changes the
sleep pattern in such a way that it increases the time
awake during the sleep period and increases sleep
latency (the time between lights out and falling
asleep). According to the committee the results of
experimental and epidemiological research do not
permit the assessment of a level above which the
sleep pattern starts to worsen. It is recognized, how­
ever, that at high levels of traffic noise a significantly
greater percentage of the exposed population reports
difficulties falling asleep than at lower levels.

range of types of noise sources, the conclusions
about the influence of aircraft noise on sleep in the
former Health Council report are also largely appli­
cable to exposure to other types of intermittent traf­
fic noises.

Effects on Sleep Quality
Sleep quality may be affected in various ways:

• by changes in sleep pattern
• by changes in sleep stages from deeper to less

deep sleep
• by awakening during the sleeping period
• by changes in subjective assessment of sleep qual­

ity
• by changes in cardiovascular and hormonal pa­

rameters
• by changes in the immune system

Lukas, 1977

Lukas, 1977

field:
Pearsons, 1989
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Fig. 1. Relations between the percentage ofpeople with
awakenings due to a night-time noise event and the in­
door sound exposure level ofsuch an event.

Effect of Noise on Sleep
Night-time noises can disturb sleep (Gri76,
Gri90a,b, Hof9l, Hof92b, Jur83, Luk75, Mie93,
Ohr83, Ohr88, 01192, Pea89, WNN93). According
to the advisory report of the Health Council on
airplane noise and sleep (GR91), external factors
such as noise may affect sleep in different ways,
resulting in:

• degradation of sleep quality
• disturbance of functioning or performance the

next day
• disturbance of mood the next day

Since many of the underlying experimental and
epidemiological studies concern exposure to a wide

sure to traffic and industrial noise. The observation
threshold for severe annoyance corresponds to a
value of Ldn of 42 dB(A).

Exposure-effect functions for annoyance from
occupational noise exposure in offices as well as in
industrial situations are lacking. Observation thresh­
olds for office noise and for industrial noise expo­
sure are well below LEX,Dcc values of55 respectively
85 dB(A). At these values, the fraction of workers
severely annoyed amounts to 35% to 40%.
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changes between different stages of sleep, a state­
ment which is supported by the results of the joint
European field investigation (1ur83) into sleep dis­
turbance. In the two field studies (Pea89, 01192), the
onset of noise-induced awakenings is found to be at
a SEL of about 60 dB(A), measured indoors. The
onset of noise-induced changes between sleep
stages is found at a SEL value of about 35 dB(A).
Based on the preliminary exposure-effect relation
derived from the two field studies, the total number
of awakenings and sleep stage changes during all
nights of the year have been estimated as a function
of the equivalent sound level indoors during the
night (2300-0700h) due to aircraft noise, where this
equivalent sound level during the night has been
taken on a yearly basis (Pas94). This equivalent
sound level has been taken as the noise exposure
measure in the preparation of legal requirements
concerning night-time flights around main airports
in the Netherlands (WNN93).

Subjective Sleep Quality
The subjectively experienced quality of sleep of
people exposed to high levels of night-time noise is
lower than that for non-exposed people, even for
persons who have lived for years in noisy surround­
ings (Jur83, Ohr89, Ohr90, Ohr9l, Sch90, Mie93).
In one investigation (Mie93) data on self-reported
sleep disturbances due to traffic noise were gathered
from questionnaires on noise annoyance. Analysis
of these data indicated that at outdoor equivalent
sound levels during the night (2300-0700h) from 40
dB(A) subjective sleep quality started to decrease.
The committee is of the opinion that there is yet
insufficient information to permit determination of
the exact exposure-effect relation between subjec­
tive sleep quality and night-time noise, especially
not at the lower noise exposure values, but that it is
justified to take an equivalent sound level of 40
dB(A) during the night as observation threshold.

Cardiovascular and Hormonal Parameters
During Sleep
Night-eime noise exposure may increase heart rate
during the night; habituation to this effect does not
seem to occur. The observation threshold is equal to
a SEL value of 40 dB(A), measured indoors.

The effect of night-time noise on the endocrine
system has so far not been investigated in
epidemiological studies, but only in a laboratory
study (Gru92, Mas92). The latter study concerned
changes in epinephrine and norepinephrine excre­
tion in urine as a function of aircraft noise exposure
(The hormones epinephrine and norepinephrine are
also denoted by adrenaline and noradrenaline. They
are hormones related to stress.). Statistically signifi-

cant effects could be observed at indoor equivalent
sound levels of35 dB(A) (64 overflights). The study
has been reported (lsi93) to show a high correlation
between epinephrine levels and sleep stage changes.
The committee is of the opinion that further research
is necessary before conclusions can be drawn for
hormonal effects.

The Immune System During Sleep
Only in a Japanese laboratory study by Osada
(Osa68, Osa69, Osa72, Osa74) in the period from
1968 to 1974 were changes in the percentages of
leucocytes and granulocytes in blood measured. The
committee does not consider the results of the Osada
research as proof of an effect of noise exposure
during sleep on immune system function. Although
noise exposure at night may affect the immune sys­
tem, as daytime noise exposure may do, experimen­
tal confirmation of such an effect is still lacking.

After-Effects
The performance during the day, in relation to noise
exposure during the previous night, is usually meas­
ured by testing reaction time. Epidemiological re­
search showed that the reaction time of residents
exposed to night-time noise for years was longer
when they had been exposed to more noise during
the previous night (1ur83). The committee is, how­
ever, of the opinion that the available data do not
allow levels to be specified at which these noise-in­
duced effects on performance the next day start to
occur. Most studies into the effect of night-time
noise on mood the succeeding day showed a de­
crease in mood of persons exposed to high levels of
night-time noise. An outdoors equivalent sound
level of 60 dB(A) during the night is the observation
threshold.

Sensitive Groups
III people, older people and people with sleeping
difficulties show more noise-induced sleep distur­
bance, especially with respect to inability to fall
asleep (after being awakened), than do other adults.
Older people also have an increased risk of being
awakened by night-time noise (WNN93).

Classification of Health Effects
According to the committee the following classifi­
cations apply:

• changes in sleep pattern: sufficient evidence
• changes in sleep stages and awakening: sufficient

evidence
• subjective sleep quality: sufficient evidence
• heart rate frequency: sufficient evidence
• hormonal system: limited evidence
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• immune system: inadequate evidence
• mood next day: sufficient evidence

performance next day: limited evidence

Although the committee has concluded that there
is sufficient evidence for a causal relationship be­
tween night-time noise exposure and various effects
on sleep, exposure-effect functions are lacking for
some of these effects. Exposure-effect functions
have been specified for awakening and for sleep
stage changes with exposure specified as SEL-val­
ues (Pea89). Observation thresholds for the various
noise-induced effects are with exposure specified as
SEL-values:

• awakening: a SEL value (measured indoors) of60
dB(A)

• sleep stage changes: a SEL value (measured in­
doors) of 35 dB(A)

• changes in heart rate: a SEL value (measured
indoors) of 40 dB(A)

The number of awakenings and sleep stage
changes have been related to the equivalent sound
level during the night due to aircraft noise (near main
airports) with the noise exposure taken on a yearly
basis (Pas94). (For this specific situation the obser­
vation threshold might be an equivalent sound level
of16 dB (A) taken over 7 hours during the night and
measured indoors.)

The observation threshold for subjectively expe­
rienced deterioration of sleep quality is found at a
value ofLAeq,night of 40 dB(A), measured outdoors.
After-effects, the day following night-time noise
exposure, on mood and, presumably performance,
have observation thresholds at night-time equivalent
sound levels of 60 dB(A) measured outdoors.

EHects on Performance
Laboratory studies with test subjects have shown
that noise exposures may have a significant effect on
performance. While a task is being performed, noise
may in test subjects increase arousal, alter the choice
of task strategy, and decrease attention to the task.
Noise may also affect social performance, mask
speech and impair communication and it may dis­
tract attention from relevant social cues. When a task
involves auditory cues, and these auditory signals
are masked by noise, this will have an effect on task
performance.

Even relatively low noise levels may have acute
adverse effects. It is obvious from laboratory experi­
ments that to a large extent habituation occurs. Per­
fonnance of a task involving motor and monotonous
activities is not always disturbed by noise; noise
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(music) can also enhance performance in these situ­
ations.

Due to the complex character of noise-induced
effects on task performance and the many non­
acoustical factors involved, no exposure-effect rela­
tions were drawn up.

People whose performance strategies are already
limited for other reasons and people who are faced
with multiple tasks, putting requirements on short­
term memory, may be more vulnerable to the dis­
tracting effects of noise.

Epidemiological research into effects on per­
fonnance of schoolchildren has shown that these
children, when exposed to very high levels of air­
craft or road traffic noise (equivalent sound levels
during schooltime over 70 dB(A), measured outside
the school) do show an impaired performance in
cognitive tasks. They are distracted more easily and
make more mistakes when they are exposed daily to
high noise levels, while at school (Coh80, Kar68).

The committee is of the opinion that there is
limited evidence for a causal relationship between
noise exposure as experienced under normal living
conditions and decreased performance in adults.
There is sufficient evidence in the case of school­
children.

Combinations of Noise Exposures
People may be exposed to different noise sources in
the same situation, e.g., to a combination of road
traffic and train noise in the living environment.
People may also be exposed to different noise
sources, acting on them in different situations at
different times, such as a combination of occupa­
tional noise during working hours and road traffic
noise while at home.

Accumulated Effects from Different Sources
in the Same Situation

Miedema and Vos studied annoyance from two or
more environmental noise sources; their work re­
sulted in models for these accumulated noise effects
(Vos92, Mie93). Further research may show whether
these models are also appropriate for stress-related
environmental noise-induced health effects and for
sleep disturbance. The combined effect of different
noise sources on hearing levels is related to the
equivalent sound level of the combined exposure.

Accumulated Effects from Different Sources
at Different Locations

Concerning noise-induced hearing loss, the commit­
tee considers it appropriate to estimate the accumu­
lated effect of combined exposures based on the
equivalent sound level over the total relevant expo­
sure period.
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The only epidemiological research into the com­
bination of noise exposure in the living and in the
working environment on stress-related effects (car­
diovascular and biochemical parameters) showed
that effects of road traffic noise in the living environ­
ment are more pronounced in men who were also
working in high noise levels (equivalent sound levels
over 90 dB(A)) than in men without occupational
noise exposure (Bab90). In this respect, occupa­
tional noise exposure may be considered a risk factor
for ischaemic heart disease for people exposed to
high levels of environmental noise.

Concerning annoyance, the preliminary conclu­
sion from the scarce epidemiological research is
that, irrespective of the extent of the noise exposure
at work, only those persons annoyed by noise during
working hours show an increase in post-work irrita­
bility from noise sources at home (MeI92).

Whether noise exposure during the daytime af­
fects sleep quality the night after the exposure was
only tested in laboratory research ((Fru88a,b,
Fru90). The results were contradictory. One investi­
gation showed noise exposure during the daytime to
stimulate recovery processes of neural- and endo­
crine functions during sleep and another investiga­
tion showed no such effect.

Interaction of Noise vvith Other
Agents

Effects on Hearing
Noise may interact with drugs and industrial agents
to produce additive or even synergistic effects on
hearing. The ototoxic properties of certain drugs,
such as aminoglycoside antibiotics (the mycine
drugs) are heightened by exposure to noise. Al­
though high doses of salicylates (aspirin) accompa­
nied by noise exposure can produce temporary
hearing loss, increased permanent hearing loss does
not seem to occur.

Several case reports have been published on acute
and chronic effects of carbon monoxide on hearing.
The hearing loss resulting from carbon monoxide
exposure appears to be reversible in most cases and
is associated with toxic effects in the central nervous
system. In one epidemiological study, noise-induced
hearing loss in welders and plant assembly workers
appeared to be influenced by exposure to carbon
monoxide.

Epidemiological studies on workers suggest that
carbon disulfide, carbon tetrachloride, trichlore­
thylene and n-butanol induce sensorineural hearing
loss. However, the number of studies and the size of
the populations studied seem too small to allow a
decision about a possible interaction between noise
and solvents on hearing.

Heavy metals have also been mentioned as pos­
sible industrial ototoxic agents, but very few studies
have tested this suggestion.

Noise and vibrations may have a combined effect
on hearing. Several epidemiological studies showed
that groups of workers exposed to noise and hand­
arm vibrations had a noise-induced hearing loss that
was more frequent and greater than that in groups of
workers exposed only to noise or only to hand-arm­
vibrations. The effects were more pronounced in
workers suffering from vibration-induced white fin­
ger syndrome. All epidemiological studies con­
cerned exposures to very high noise levels and very
intense hand-arm-vibrations. For whole-body vibra­
tions (rather than hand-arm) a smaller effect on
hearing levels was observed in groups of workers
exposed to a combination of noise and vibrations
than in groups of workers exposed to noise only.

Other Health Effects
Epidemiological research into the effect of com­
bined exposure to noise and other environmental
agents on health other than on hearing is scarce.
Investigations are usually carried out in the labora­
tory with test persons or with animals. Forestry
workers using vibrating and noisy tools, with several
years of daily exposure to noise, vibration and cold,
showed bradycardia. In laboratory experiments it
could be shown that other stressors, such as heat and
whole-body vibration do exert, when combined with
noise, a greater effect on pulse rate, blood pressure
and catecholamines than does noise exposure alone.
Notwithstanding the data from laboratory research,
the committee does not deem it possible to draw any
quantitative conclusions applicable to real-life

Summary of Noise-induced EHects
Table 1 summarizes the present data on the effects
on health of exposure to noise. The observation
thresholds are given in the measures used in the
pertinent literature. The use of such a measure in the
table does not necessarily imply it to be recom­
mended for use in practical situations or regulations.

With respect to the use of noise exposure meas­
ures for the estimation of noise-induced health ef­
fects, table 1 shows that for all of these effects, with
the exception of some aspects of sleep disturbance,
observation thresholds are expressed in the equiva­
lent sound level determined over a selected repre­
sentative period during the 24 hour day. Usually, the
existing exposure-effect relations characterize noise
exposure by an equivalent sound level over a repre­
sentative period. However, dependent upon the
noise effect under consideration, these repre­
sentative periods are different. Therefore, the com­
mittee concludes that there is, as yet, no single noise
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Table 1.
(Possible) long-term effects of exposure to noise, classification of the evidence for a causal relationship,

and data on the observation threshold.

Effect Classification' Sltuanon" Observation threshold
of evidence

Measure Value in dB(A) In/out C

hearing loss sufficient occ Lro<.o,,, 75 in

env recr L Aeo,;24h 70 in

occ unb Lro<,oc, <85 in

hypertension sufficient occ ind Lro<,,,,, <85 in

env road LAeq,06-22h 70 out

envair L Aeq.o6-22h 70 out

ischaemic heart disease sufficient env road LAeq,06-22h 70 out

envair LAeq.06-22h 70 out

biochemical effects limited occ

env

immune effects limited occ

env

birthweight limited occ

env air

congenital effects lack occ

env

psychiatric disorders limited envair

annoyance sufficient occ off Lr:x..occ <55 in

occ ind i«: <85 in

env· Ldn 42 out

absentee rate limited occ ind

occ off

psycho-social well-being limited env

sleep disturbance, changes in:

sleep pattern sufficient sleep

awakening sufficient sleep SEL 60 in

sleep stages sufficient sleep SEL 35 in

subjective sleep quality sufficient sleep LAeo,,night 40 out

heart rate sufficient sleep SEL 40 in

hormones limited sleep

immune system inadequate sleep

mood next day sufficient sleep LAeq,nigbt <60 out

performance next day limited sleep

performance limited occ env

sufficient school LAcq, school 70 out

Notes to Table 1.
a classification of evidence of causal relationship between noise and health.
b occ =occupational situation, ind =industrial, off =office, env =living environment, recr =recreational environment, road =road traffic, air =air traffic,

sleep =sleeping time, unb =unborn: exposure of pregnant mother, school =exposure of children at school.
c value relates to indoor or outdoor measurement. in the netherlands, the difference between the level measured outdoors and that indoors is 15 to 25 db(a)

for dwellings with single glazing.
d observation thresholds for traffic and industrial noise; the observation threshold is lower for environmental impulse noise.
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measure, such as LAeq,24h' from which all noise-in­
duced health effects can be estimated, without a
specification of the type of noise source, the situ­
ation and the period of the day, during which the
exposure occurs. This seems especially appropriate
for the estimation of sleep disturbance in real live
situations, since a reliable relation between meas­
ures of night-time exposure and measures related to
the 24-hour period does not exist.
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and

Call for Papers

ACTIVE 97 TO BE HELD IN BUDAPEST, HUNGARY

ACTIVE 97, the 1997 International Symposium on Active Control of Noise and Vibration, will
be held at the Technical University of Budapest in the Capital of Hungary from 1997 August 21
to 23. It thus immediately precedes INTER-NOISE 97, the 1997 International Congress on Noise
Control Engineering which is also being held in Budapest on 1997 August 25-27.

The symposium is being organized by the Acoustical Commission of the Hungarian Academy of
Sciences and the Hungarian Scientific Society for Optics, Acoustics, Motion Pictures, and Theater
Technology in cooperation with the Institute of Noise Control Engineering (lNCE/USA) and the
European Acoustics Association. This symposium has been designated by The International
INCE Board of Directors as an International INCE Symposium.

In continuation of a series of meetings being held in Blacksburg, Virginia, USA, and Newport
Beach, California, USA from 1991 through 1995, ACTIVE 97 will be the first international
conference on active control in Europe. In accordance with its predecessors, six plenary keynote
papers will be presented at ACTIVE 97. These papers will cover current aspects and the latest
developments in active noise and vibration control. In addition, it is expected that 150 technical
papers will present a broad overview of current activities and thus enable an intensive interchange
of ideas, concepts, and results.

The symposium chairmen are Fulop Augusztinovicz and Joachim Scheuren, and the technical
program chairman is Steve Elliott. The proceedings editor is Gabor Horvath. The members of the
scientific committee are Jiri Tichy (chairman), Alan Curtis, John FFowcs-Williams, Chris Fuller,
Deiter Guiking, Hareo Hamada, Colin Hansen, Gerald Mangiante, Phil Nelson, Peter Sas,
Richard Silcox, and Hideki Tachibana.

Symposium Secretariat:
Scientific Society for Optics, Acoustics, Motion Pictures, and Theater Technology (OPAKFI)
H-1027 Budapest
Fou. 68
Hungary
PhonelFax: +36 1 2018843
e-mail: a97.opa@mtez.hu

CONTRIBUTIONS INVITED

Technical papers in all areas related to the active control of sound and vibration are welcome.
Abstracts proposed for presentation at the symposium must be received by the Symposium
Secretariat no later than 1996 November 30. The abstracts should be approximately 250 words
in length and should be submitted with the form on the third page of this announcement.

AREAS AND SUBJECTS OF INTEREST

ORGANIZED IN COOPERATION
WITH INCEIUSA

SPONSORED BY EUROPEAN
ACOUSTICS ASSOCIATION (EE1Gl
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Active noise control

Active vibration control

Active control of structurally-radiated sound

Application of active systems to industrial noise control
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Application of active systems to interior noise control

Application of active systems to traffic noise control

• Application of active systems to marine noise control

Application of active systems to vibration control

• Active vibration isolation
Active control of building vibration

• Active control of fluid flow

• Active sound field reconstruction and modification

Implementation and application of adaptive and smart structures

Definition and application of psychoacoustic criteria to the active control of sound fields

• Feedforward control in active systems

Adaptive controllers in active systems

Advanced controllers in active systems

• Controller hardware for active systems

Actuators for active systems

• Sensors for active systems

LOCATION, TRAVEL, AND ACCOMMODATIONS

Budapest is on both sides of the River Danube in the Capital of Hungary, and, with 2 million inhabitants, is the largest city in the
country. Budapest is the center of Hungarian politics and economics, and is certainly the scientific, educational, and cultural capital
of the region. The city has many historical buildings, museums, thermal baths, and interesting tourist attractions.

Budapest can be reached by plane, train, and automobile. The Symposium will be held at the Technical University of Budapest.
Near the symposium venue, many hotels of various categories can be booked for registered delegates and their families before,
during, and after the symposium. Tourists can enjoy Hungarian hospitality, special dishes, wines ofthe Tokay region, and traditional
gypsy music.

RETURN COUPON

PROEfTITLE: .

FAMILY NAME:

COMPANY:

ADDRESS:

CITY: ..

PHONE: FAX:

CODE:

MR.q

FIRST NAME:

. COUNTRY:.

. E-MAIL: ..

MS.q

152

q I am interested in attending ACTIVE 97

q I am interested in presenting a technical paper

Mail to: ACTIVE 95 Symposium Secretariat

OPAKFI h-1027 Budapest, Fij u 68., Hungary

NoiselNews International

PhonelFax: +36-1-2018843

E-mail: a97.opa@mtesz.hm
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active 97

Abstract Cover Sheet
Attach this formto yourACTIVE 97

abstract. Limit the abstract to 250words and
typedouble spaced. Seedeadline below. Please do notwrite in this box

Paper title: (20 words maximum)

Authors names and addresses: 2.
1.

3. 4.

Name, telephone and FAXnumber, E-mail ofauthors above for correspondence.

Describe briefly the problem that youhave addressed.

Why is theproblem important?

What is theoriginal contribution of this work?

Summary ofimportant conclusion.

Aretheauthor(s) ofthis paperalsoauthors or co-authors on othersubmissions? Which submissions?

ACTIVE97, the 1997International Symposium on ActiveControl of Sound and Vibration
Budapest, Hungary - 1997 August 21-23

Attach thisform to yourabstract and sendit byfax.
Mailwithout a covering letterbefore 1996 November 30to: ACTIVE 97 Symposium Secretariat

OPAKFI H-I027 Budapest, Fitu. 68., Hungary
Fax: +36-1-2018843
E-mail: a97.opa~mtesz.hu



The ACTIVE 95 Proceedings are Available

ACTIVE 95, the 1995 International Symposium on Active Control of Sound and
Vibration, was held in Newport Beach, California, USA on 1995 July 06-08. More
than 325 engineers and others interested in active control of sound and vibration
attended the three-day meeting. The Symposium featured six plenary session papers
that, together with 121 invited and contributed papers, appear in a 14OQ-page
Proceedings. ACTIVE 95 was a follow-on to the two meetings on Active Control
of Sound and Vibration held in Blacksburg, Virginia in 1991 and 1993, and a
Symposium on Active Controlof Sound and Vibration held in Tokyo, Japan in 1991.

Six plenary sessions were held during the Symposium, each devoted to a special
area of active control. The lead plenary speaker was Professor Christopher R.
Fuller, the founder of the meetingsheld at the Virginia Polytechnic Institute and State
University in Blacksburg Virginia. His topic was "Active control of coupled wave
propagation and associated power in fluid-filled elastic long pipes." He presented
the results of a study on the active control of total power flow in fluid-filled elastic
pipes by the use of structurally mounted actuators. Professor MOOo Toyhama of
Kogakuin University in Tokyo, Japan was the second plenary speaker. In his
presentation, titled "Room transfer functions and sound field control," he reviewed
the nature of transfer functions in a reverberant space, and described the process of

inverse filtering and its use in the control of sound fields. The third plenary lecture on active control of road noise inside
automobiles by Professor Robert J. Bernhard of Purdue University in West Lafayette, Indiana, USA. Professor Hareo
Hamada of the Tokyo Denki University in Tokyo, Japan presented the fourth plenary lecture. His topic was "Genetic
algorithms used for active control of sound - search and identification of noise sources." Kam W. Ng, of the Office of Naval
Research in Washington, DC, USA presented the fifth plenary lecture. He spoke on "Applications of active control," and gave
many examples of control in vehicles and applications of interest to the U.S. Navy. The final plenary speaker was Professor
Mendel Kleiner of the Chalmers University of Technology in Gothenburg, Sweden. His presentation, titled "Review of active
systems in room acoustics and elecroacoustics," covered signal processing techniques for altering the sound field in rooms.
In addition to these presentations, nineteen technical sessions devoted to active control were held during the Symposium.

The hard-cover proceedings book contains the papers presented at the Symposium, and each paper averages more
than 10 pages in length. These full-length papers make a valuable contribution to the state of the technology in active control
of sound and vibration. The Proceedings is now available to those who were unable to attend ACTIVE 95, may be obtained
by returning the order form below.

ORDER FORM
Enclosed is my check for US$ . Please send me __ copies of the Proceedings of ACTIVE 95 at US$ 135.
ISBN 0-931784-29-8. 1400 pages, hard cover. 210 mm x 276 mm. Shipped postpaid except for overseas orders shipped
by air.

SPECIAL INSTRUCTIONS FOR OVERSEAS ORDERS. Payment must be made in U.S. funds, either through a U.S.
bank or through a bank which has a correspondent relationship in the United States. Overseas orders must add an extra
US$ 50 if shipment overseas is to be by air mail.

Name _

Address _

City Postal code State/Country _

Please make checks payable to Noise Control Foundation and mail to:
Noise Control Foundation, P.O. Box 2469 Arlington Branch, Poughkeepsie, NY 12603, USA.



NOISE- CON 97
The 1997 National Conference
on Noise Control Engineering
1997 June 15-17

Frontiers ofNoise Control

Conference Secretariat:
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Announcement
and

Call for Papers
NOISE-CON 97, the 1997 National Conference on Noise Control Engineering will

be held at the Pennsylvania State University in University Park, Pennsylvania on 1997
June 15-17. NOISE-CON 97 is being sponsored as a joint meeting by the Institute of
Noise Control Engineering (INCE) and the Acoustical Society of America. The theme
of NOISE-CON 97 will be Frontiers of Noise Control. Three frontiers will be
emphasized, active control, vibration analysis for machinery health prediction, and
numerical methods in noise control. Technical papers in all other areas of noise control
engineering are also welcome.

NOISE-CON 97 will be held in conjunction with the 132nd meeting of the
Acoustical Society of America which will take place at the Penn State Scanticon, a
modem conference center on the Penn State Campus, on 1996 June 16-20. NOISE­
CON 97 will open on Sunday, June 15 at the Nittany Lion Inn on the Penn State
Campus with parallel sessions, a plenary session, and a reception. Technical sessions
on Monday, June 16 and Tuesday, June 17 will be held concurrently with ASA sessions
at the Penn State Scanticon. NOISE-CON 97 will conclude on Tuesday evening with
a second reception. ASA sessions on topics other than noise control will begin
concurrently with NOISE-CON 97 on June 16, and will continue through June 20.

Professor Sabih Hayek of Penn State will be the General Chairman for the ASA
meeting, and Professor Jiri Tichy, head of the Graduate Program in Acoustics at Penn
State, will be the General Chairman for NOISE-CON 97.

A joint equipment exhibition for the two meetings will be organized; it will open
at the Penn State Scanticon on June 16 and close on June 18. The exhibition will
include active noise control systems, computer-based instrumentation, sound level
meters, sound intensity systems, signal processing systems, equipment for active noise
control, acoustical materials, and devices for noise control.

Individuals may register for NOISE-CON 97 alone, the Acoustical Society meeting
alone, or may pay a joint registration fee for both meetings.

ACTIVE 97, the 1997 International Symposium on Active Control of Sound
and Vibration will be held in Budapest, Hungary on 1997 August 21-23. Those
interested in active control are encouraged to attend ACTIVE 97. NOISE-CON 97
will, however, provide an opportunity for persons from the United States and other
countries who are unable to attend ACTIVE 97 with a forum to present their
research on active control, and will be a forum for the discussion of recent results
in this rapidly-expanding field.

CONTRIBUTIONS INVITED
Technical papers related to the three frontiers mentioned above are especially

welcome, but technical papers in all areas of noise control may be submitted for
inclusion on the technical program. abstracts should be submitted in the format
enclosed with this announcement. The deadline for receipt of abstracts is 1996
December 15. Manuscripts for publication in the conference proceedings are due on
1997 April 02.

Technical papers in all areas of noise control engineering will be accepted for
presentation at the conference. Papers related to the three frontiers mentioned on the
first page of this announcement are especially welcome. All areas of active noise and
vibration control will be covered at NOISE-CON 97. Machinery diagnostics tech­
niques will include advanced signal processing, analysis on defects and wear, preven­
tative maintenance, and other topics related to condition monitoring. Numerical
methods include finite element and boundary element methods, software for predic­
tion of noise indoors and outdoors, and other numerical analysis techniques.
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Technical papers in all areas of noise control engineering will be accepted for presentation at the conference. Papers related to the three
frontiers mentioned on the first page of this announcement are especially welcome. Areas of active noise control of interest include:

Active control of sound in ducts and enclosures
• Active control of free field radiation

Active control of sound in vehicles
Active control of structural radiation

• Active vibration isolation
• Active control of structural vibration

• Active control of nonlinear systems
• New developments in sensing and actuating techniques
• Advances in signal processing, algorithms, and controller

implementation
Innovations to reduce implementation costs

Use of vibration signatures in machinery component health monitoring has become a major research focus of both industry and the
military. Topics of interest in machinery diagnostics include:

• Bearing signature analysis and failure mechanisms
Gear and trive train analysis and failure mechanisms
Electric motor/generator signature analysis

Turbomachinery diagnostics and prognostics
• Acoustic detection of corrosion
• New sensor technologies for health monitoring

The advances in the computational capabilities of personal computers and workstations has made the use of numerical methods very
popular. Areas of interest include advances in computational algorithms and application of numerical techniques related to:

Finite elements and boundary elements Direct computation of noise in the presence of flow
• Sound propagation prediction methods • Machine noise prediction

Numerical modeling of sound absorptive materials

Papers on general topics in noise control are being arranged in cooperation with the technical committees on noise and architectural
acoustics of the Acoustical Society of America. Topics of interest include:

Acoustics of large spaces • Hearing loss
Combined exposure to noise and other hazards • Noise in school classrooms
Combined exposure to sound and vibrations • Power plant noise
Consumer product sound quality Product noise labeling

• Engineering controls for mining noise Reactions to low level noise
Design for low noise and quality control • Room noise criteria
Measuring and modeling noise flanking • Sensor self-noise
transmission in floors Speech intelligibility in rooms

CONFERENCE VENUE

On Sunday, June 15, the technical sessions and a plenary session will be held at the Nittany Lion Inn in State College, Pennsylvania. The
plenary session will be followed by a reception. On Monday and Tuesday, June 16-17, all technical sessions will be held jointly with the
Acoustical Society of America at the Penn State Scanticon. Both venues are on the campus of the Pennsylvania State University in State
College, Pennsylvania.

REPLY COUPON

Return this coupon if you are interested in attending NOISE-CON 97

NAME _

ADDRESS _

CITY COUNTRy OR STATE .POSTAL CODE, _

[ ] I am interested in attending NOISE-CON 97. [ ] I am interested in presenting a technical paper

[ ] My company may be interested in participating in the equipment exhibition

[ ] I would like to organize a special session for NOISE-CON 97. If checked, the subject area of the session could be:

Please return this coupon to: Graduate Program in Acoustics, Applied Research Laboratory, The Pennsylvania State University,
P.O. Box 30, State College, PA 16801, USA.
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FORMAT FOR SUBMISSION OF ABSTRACTS

NOISE-CON 97
1997 June 15 - 17

State College, Pennsylvania

~PAPERTITLE IN BOLD UPPER CASE LETTERS (20 words maximum)

~INCE Subject Classification (see reverse side)

~First author's name, address, telephone number, FAX, and e-mail (optional) for correspondence

~Additionalauthors' names and addresses (if any)

~Text of the Abstract: The text of the abstract should not exceed 250 words. The abstract is to be
typed in the format as shown on this sheet following the title of the paper in upper case letters, the INCE
subject classification, and the authors' names and addresses. The text should be typed double-spaced and
should include: 1) a brief description of the problem being addressed, 2) why the problem is important,

3) a description of the original contribution of the work, and 4) pertinent conclusions.

Please send three copies (or one if bye-mail) of the abstract without a cover letter to:

NOISE-CON 97 Conference Secretariat
Graduate Program in Acoustics
Applied Research Laboratory
The Pennsylvania State University
P.O. Box 30
State College, PA 16804, USA
Telephone: +1 814 865 6364
FAX: +18148653119
e-mail: NOISECON97@aol.com

Note: Abstracts sent using overnight delivery services should be sent to Applied Rearch Laboratory at street address
North Atherton Street, State College, PA 16802

THE DEADLINE FOR RECEIPT OF ABSTRACTS IS 1996 DECEMBER 15
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I-INCE CLASSIFICATION OF SUBJECTS
GENERAL

00 General
01 INTERNATIONALIINCE
02 INTERNATIONALIINCE (Continued)
03 INTERNATIONALIINCE (Continued)
04 INTERNATIONALIINCE (Continued)
05 Publications (other than technical articles)
06 History and philosophy
07 Education
08 Noise programs
09 Definitions and descriptors

EMISSION: NOISE SOURCES
(Noise generation and Control)

10 General
11 Noise-generating devices (including components

and subassemblies)
12 Stationary noise sources
13 Moving noise sources including aircraft
14 Specialized industrial machinery and equipment

PHYSICAL PHENOMENA
20 General
21 Physical mechanisms of noise generation
22 Natural sources of noise
23 Propagation, transmission & scattering of sound

(general wave equation)
24 Sound propagation in the atmosphere
25 Sound propagation in enclosed spaces
26 Sound propagation in ducts

NOISE CONTROL ELEMENTS
(Noise control by external treatments)

30 General
31 Barriers and screens, shielding
32 Enclosures for noise sources
33 Sound isolating elements (including panels,

partitions and curtains)
34 Filters, mufflers, silencers and resonators

(conventional types)
35 Absorptive materials
36 Hearing protective devices
37 Noise attenuation and transmission in ducts
38 Special treatments (including active noise control)

VIBRATION AND SHOCK:
GENERATION, TRANSMISSION,
ISOLATION AND REDUCTION

40 General
41 Characteristics of sources of vibration and shock
42 Vibrating surfaces and structures (beams, plates,

shells)
43 Propagation in structures (structure-borne noise)
44 Balancing of rotating and reciprocating machines

45 Reduction of impact forces; shock isolation and
absorption

46 Vibration isolators and attenuators
47 Vibration-damping materials and structures
48 Vibration generators, shake tables
49 Effects of vibration and mechanical shock (on

man, on structures)

IMMISSION: PHYSICAL ASPECTS
OF ENVIRONMENTAL NOISE

50 General
51 Building noise control
52 Community noise control
53 In-plant noise control
54 Shipboard and offshore platform noise control
55 Outdoor plant noise control (design and

construction)
56 Noise surveys

IMMISSION: EFFECTS OF NOISE
60 General
61 Perception of sound
62 Physiological effects
63 Psychological effects
64 Effects of noise on physical structures
65 Effects of noise on animals and other wildlife
66 Sociological effects; community reaction to noise
67 Economic effects
68 Environmental impact statements
69 Criteria and rating of noise

ANALYSIS
70 General
71 Instruments for noise and vibration measurement
72 Measurement techniques
73 Test facilities (design and qualification)
74 Signal processing
75 Analytical methods
76 Modeling, prediction and simulation
77 Sampling and quality control procedures
78 Audiometry, dosimetry and hearing measurements
79 Psychoacoustical evaluations and testing

REQUIREMENTS
80 General
81 Standards
82 Federal government legislation and regulations
83 State legislation and regulations
84 Other legislation and regulations
85 Ordinances, including zoning requirements
86 Building codes
87 Specifications
88 Auditing, enforcement and certification
89 Labeling

RESERVED FOR FUTURE EXPANSION
90 - 99
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CONTROL
Principles

and
Practice
(Part 9)

A. Sound behav ior
B. Sound from vibrating pla tes
C. Sound production in air or gases
D. Sound production in fl owing liquids
E. Sound propagation indoors
F. Sound propagation in ducts
G. Sound f rom vibrating machines
H. Sound redu ction by enclos ure walls.

The illustrations in this f eature art icle appearedfirst in a book published in Swedish
by Arbetarskyddsfonden, the Swedish Work Environment Fund. The Fund was estab­
lished by national legislation in Sweden to conduct research and education in the field
ofwork environment improvement , and is jointly operated by Swedish employers and
labor unions.

The book was translated into English and disseminated as a guide fo r workers and
employers by the U.S. Department of Labor. It has also been translated into other
languages, notably Finnish and Dani sh, but its overall circulation has been limited.
The illustrations are being republished here to give them wider circulation, particu­
larly among noise control engineers.

The fo rmulat ion of the principles, the choice of examples and the preparation of
preliminary sketches was the work ofStig Ingeman sson. The origina l illustrations were
p repared by Claes Folkesson .

The pr inciples and practice ofnoise control are presented in eight sections:

The text of the U.S. Department of Lab or translation has been checked and
improved by the author. The illustrati ons are being published serially in NoiselNews
International. Illustrations A1 through A4 appeared in NNI, Vol 2 No.2, 1994 June,
pages 108- 115. Illustrations A5 through A8 appeared in NNI, Vol 2. No.3, 1994
September, pages 185-193. Illu strations B1 through B3 appeared in NNI, Vol. 2, No.
4, 1994 December, pages 244-249. Illustrations B4 through B6 app eared in NNI, Vol.
3, No. t, / 995 March, pages 46-5/ . Illustrations B7 through C2 app eared in NNI, Vol.
3, No. 2, 1995 June, pages /20-/27. Illustrations C3 through C5 app eared in NNI, Vol. Stig Ingemansson
3, No. 3, / 995 September; pages / 78-/83. Illu strations C6 through D1 appeared in
NN1, Vol. 3, No.4, 1995 December, pages 238 - 243. Illustrations D2 throu gh E2
appeared in NNI, Vol. 4, No. I, 1996 March, pages 40-45. Illu strations appearing in
this issue are the following:

E3. Cover layers with large perf orations that may be used without redu cin g
absorption.

£4 . Panels on studs absorb low f requencies.
£5. Sound barriers may be combined with sound abso rpt ive ceilings.
Fl. All duct changes reduce sound transmission.

These illustration s should assist eng ineers in explaining to others the fundamen­
tal principles of noise control. - Ed.

Stig lngemansson is the founder ofSweden's leading cons ulting fi rm in acoustics.
He was a lecturer in acoustics for many years at Chalmers University of Technology,
Gothenburg, Sweden, and recently received an honorary doctoratefro m the university.
His address is: Stig N.P. Ingemansson, DNV Ingemansson AB, Gullbergs Strandgata
6, Box 276, S-40 124 Gothenburg, Sweden.
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COVER LAYERS WITH LARGE
PERFORATIONS MAY BE USED
WITHOUT REDUCING ABSORPTION

For a variety of reasons, a covering material may be
needed to protect a porous sound absorptive
material. This can be done without reducing the
effectiveness of the absorptive material if the
covering has a sufficient number of openings. For
example, a 15% open area is sufficient for a 1 mm
thick sheet-metal layer. The thicker the cover layer,
the larger the number of perforations that will be
required. It is better to perforate with many small
holes than with a smaller number of large holes.

Principle
small holes,
close together

low tones

sound absorptive
material only

high tones

large holes,
farther apart

low tones

sound absorptive
material only

high tones
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Application of wall and ceiling sound absorptive materials

Example
Sound absorptive material is required on
many wall and ceiling surfaces in a
building. To provide a more attractive
environment, it is desirable to have many
absorbers with different appearances.

Control Measure
The same porous material is used on all
surfaces, with varying thicknesses.
Different covering materials provide the
desired variation in appearance.

sound absorptive material

J,

). .

thin
textile

expanded
metal

flat ribs ribs on
edge

V-profile fish gill plate
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PANELS ON STUDS ABSORB
LOW FREQUENCIES

Thin panels, fastened to a system of studs, absorb
low frequencies. The absorption is effective over a
narrow frequency range. This range is determined by
the stiffness of the panels and the distance between
the studs. If the panels are fastened to studs on a
wall, the distance from the wall also has an effect. A
panel with large internal damping absorbs over a
wider frequency range.

Principle

low tones +- -. high tones low tones high tones low tones high tones
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effect of distance between
studs

effect of panel thickness

NoiselNews International

effect of distance from wall
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Application in a machine room with loud low-frequency noise

Example
Low-frequency resonance in an engine
test room produced a very loud tone near
the walls and in the center of the room.
When the engine rotation speed was
changed significantly, the tone disap­
peared completely.

Control Measure
The walls were covered with panels on
studs to provide the greatest absorption in
the frequency range of the loudest tone.
In order for the sound absorptive material
to continue to function even in the case
of slight variations from the normal
rotation speed, a layer with good internal
damping was used, which provided a
wider frequency range with good
absorption. As a result, the resonance and
the loud tone disappeared.

sound absorptive wall

, .
-, '.:: . ." " .. .

.' . ~

stud

sandwich panel with
good internal damping Test benches with low rpm engines
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SOUND BARRIERS MAY BE
COMBINED WITH SOUND
ABSORPTIVE CEILINGS

High frequency noise can be reduced by using a
barrier. The barrier is more effective the taller it is
and the closer it is placed to the source. The effect
of a barrier is considerably reduced if the ceiling is
not covered with a sound absorptive material.

Principle
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sound source barrier
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sound source barrier
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Application on a factory floor

Example
In an auto plant with several assembly
lines, the work on one line is noisier than
the others. Grinding work on the bodies
produces a shrieking, high frequency
sound, disturbing everyone in the plant.

Control Measure
The other lines are protected from the
grinding noise by means of barriers on
both sides of the line and sound
absorptive baffles suspended above the
open area.

1996 September

line with low noise line with intense noise

sound absorptive baffles
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ALL DUCT CHANGES REDUCE
SOUND TRANSMISSION

With every change in the pathway, some sound
energy is reflected back. In a duct, this applies to all
changes in cross-section due to bends and branches,
as well as to changes in volume, shape, and wall
material. Reflections are useful for sound damping.
A muffler that reflects sound energy back to the
source is a reactive muffler. One that converts sound
into heat is a dissipative muffler.

Principle

duct no reflection

reflection when side =t-- •
duct is added

- .. '.-- .-

. :::::==:===-- -8----===1111'-----
I
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Application to a ventilating system

Example
An area is to be provided with
mechanical ventilation. There is sufficient
space for the fan to be installed, but not
for a required muffler.

reflected
sound

required
muffler

Control Measure
In place of a single inlet into the room,
several smaller inlets are installed. The
sound reflection that takes place withe all
the changes in area and at each bend
replaces the muffler.

reflected sound
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People

Peppin is Elected ASME Fellow
Richard J. Peppin, P.E., a resident of
Rockville, MD, and eastern regional man­
ager at Larson Davis Laboratories, Inc., has
been named a Fellow of the American So­
ciety of Mechanical Engineers. He is presi­
dent-elect of INCEfUSA and will become
the president in 1997.

The Fellow grade is conferred upon a
member with at least 10 years active en­
gineering practice who has made signifi­
cant contributions to the field. Mr. Peppin
holds degrees from the City College of
the City University of New York, West
Virginia University, and the Rensselaer
Polytechnic Institute. He is also a mem­
ber of the Acoustical Society of America,
the American Society of Testing and Ma­
terials, the American Society of Heating,
Refrigerating and Air-Conditioning En­
gineers and the Society of Automotive
Engineers. He is a registered professional
engineer in New York, New Jersey, Mary­
land, and Ontario, Canada.

Phil and Ginny Swartz are
Honored by INCE
On March 27, an awards dinner for Philip
and Ginny Swartz was held at Le PavilIon
restaurant in Poughkeepsie. They have
been longtime supporters of INCEIUSA
activities; Phil retired as manager of
INCE/USA exhibitions in 1995. He was
exhibition manager for INTER-NOISE
84, INTER-NOISE 89, NOISE-CON 91,
INTER-NOISE 92, NOISE-CON 93,
NOISE-CON 94, AND INTER-NOISE
95. Louis C. Sutherland, INCE President
during Phil's last exhibition in 1995,
wrote that he personally expressed his
sincere thanks for Phil's long and untiring
efforts. "Your enthusiastic management,"
he said, "of the exhibitions at NOISE­
CON and INTER-NOISE meetings has
been a real benefit to INCE over the years,
Phil, and I want to thank you and your
lovely wife for all of your help."

Phil and Ginny Swartz were presented
with a plaque which expressed thanks
from the current INCE president, David
M. Yeager.
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INCEIUSA managing director, George
Mating (left), presents a special plaque to
Phil and Ginny Swartz on 1996 March 27.

Larry Royster and Elliott Berger
are 1996 Recipients of
National Hearing Conservation
Association Awards
The National Hearing Conservation As­
sociation has announced the recipients of
the Award for Outstanding Contribution
to the Field ofHearing Conservation and
the Michael Beall Threadgill Award for
Outstanding Service to NHCA at its An­
nual Conference in San Francisco in 1996
February. The 1996 recipients of these
awards are Larry H. Royster and Elliott
H. Berger respectively. Mr. Berger is a
Board Certified Member of INCEfUSA.

The first award was established by
NHCA in 1990 to be awarded to an indi­
vidual whose work is exemplary in the
hearing conservation field. Royster was
recognized for his pioneering efforts in
developing methods for evaluating the
efficacy of hearing conservation pro­
grams and for refining and teaching the
elements of effective hearing conserva­
tion and fundamental and advanced con­
cepts in engineering noise control.

The second award was established in
1985 to honor individuals who, by their
outstanding commitment oftime and effort,
have contributed in a significant way to the
growth and continuing excellence of
NHCA. Elliott H. Berger, the 1996 recipi­
ent of this award, has been an active mem­
ber of NHCA since 1982; his serious
involvement with the association began in
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1989 when he served as Vice President and
Program Chair. Since then, Mr.Berger's sig­
nificantcontributions have extended to every
NHCA program, greatly improving the way
NHCA conducts itsconferencesand thebusi­
ness of the association.

Garrett Named UTC Professor
at Penn State
Steven L. Garrett, professor of physics in the
Naval Postgraduate School, Monterey,Cali­
fornia, USA, has been named the United
Technologies Corporation Professor in
Acoustics in Penn State's College of Engi­
neering. He will hold a joint appointment in
Penn State's Applied Research Laboratory.

Garrett recently has worked on ther­
mal acoustic refrigeration and fiber optics
sensing. He is the co-holder of 12 patents
covering a range of acoustical instrumen­
tation and fiber optics applications.

"Steve Garrett brings a solid record of
research and technology development in
acoustics and a strong background in
graduate acoustics education," says David
N. Wormley, engineering dean. "He's an
outstanding fit for our acoustics program."
Penn State's Graduate Program in Acous­
tics is the largest such program in the world,
with approximately 100 graduate students.

Garrett joined the Naval Postgraduate
School faculty in 1982 as assistant pro­
fessor ofphysics and was promoted to full
professor in 1989. During his tenure at
Monterey, he served as chair of the Engi­
neering Acoustics program.

Wicoxon Research Names
Director of Sales and Marketing
Wilcoxon Research has announced the
addition of Mr. Paul Taylor to the firm as
the Director of Sales and Marketing.

Mr.Taylor will beresponsible for manag­
ing the growth of WRI's account manage­
ment, strategic marketing, customer service
and product development programs.

Wilcoxon Research manufactures a
wide range of vibration instrumentation
equipment, specializing in internally am­
plified piezoelectric accelerometers. For
over 30 years, Wilcoxon Research has con­
tributed to the vibration monitoring field.

1996 September



Pan-American News G.C. Maling, Jr., Pan American Editor

USA
INCEIUSA Publishes Special Issue of
NCEJ on Noise Control. The May-June
issue of Noise Control Engineering Jour­
nal is a special issue with the sub-title
Noise Control - Where do we stand to­
day? The issue is a collection of papers
which were first presented at the 129th
meeting of the Acoustical Society of
America (ASA) was held on 1995 May
30-June 03 in Washington, DC. (See NNI,
1995 September, page 189. - Ed.)

Since NCEJ is published in coopera­
tion with the Acoustical Society of Amer­
ica, the special issue was overprinted, a
special cover added, and extra copies
were made available to the ASA for dis­
tribution to its members and others inter­
ested in noise control. The session was
chaired by Henning E. von Gierke of the
Medical Research Laboratory, Arm­
strong Aerospace, Wright Patterson Air
Force Base, Ohio, and Daniel L. Johnson
of Biophysical Operations, EG&G Spe­
cial Projects in Albuquerque, New Mex­
ico. They also edited the special issue.

The five papers that appear in the issue
are:

Noise environments outdoors and the
effects of community noise.
Edgar A.G. Shaw. Institute for Micros­
tructural Sciences. National Research
Council, Ottawa, Canada.

Progress in controlling occupational
noise exposure.
Alice H. Suter, Alice Suter andAssociates,
Ashland, Oregon, USA and Daniel L.
Johnson, EG&G Special Projects, Albu­
querque, New Mexico, USA.

Recreational exposure to noise and its
effects.
AlfAxelsson, Hearing Research Labora­
tory, Lindholmen Dev., Gothenburg,
Sweden.

NASA noise reduction program for ad­
vanced subsonic transports.
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David G. Stephens and F.W Cazier, Jr.,
NASA Langley Research Center, Hamp­
ton, Virginia, USA.

25 years of progress in noise stand­
ardization.
Paul D. Schomer, U.S. Army CERL,
Champaign. Illinois, USA.

Federal regulations and other activities
in noise control.
R.L. Miller, Harris. Miller, Miller &
Hanson, Inc., Burlington, Massachusetts,
USA.

A global vision for the noise control
marketplace.
Bennett M. Brooks, Brooks Acoustics,
Vernon, Connecticut, USA, T. James
Dubois, Acentech, Canoga Park, Califor­
nia, USA, Robert M. Hoover, Hoover and
Keith, Inc., Houston, Texas, USA, George
C. Maling, Jr., INCEIUSA. Poughkeepsie,
New York. USA, and Louis C. Sutherland.
Palos Verdes. California, USA.

The issue has been mailed to all mem­
bers ofINCElUSA and all library subscrib­
ers to NCEJ. Those who wish to receive a
copy of the special issue with the special
cover should contact Elaine Moran, Acous­
tical Society of America, 500 Sunnyside
Blvd., Woodbury, NY 11797, USA.

ASA To Host International Congress
on Acoustics. The major international
congress covering all aspects of acoustics,
the International Congress on Acoustics
(ICA) will, in 1998, be held in Seattle,
Washington, USA in conjunction with the
I 35th meeting of the Acoustical Society of
America (ASA). This will be the 16th in a
series of international congresses on acous­
tics held since 1953. The congress will be
held in Seattle on 1998 June 20-28.

As a joint meeting. ASAJICA '98 will
bring together experts from all fields of
acoustics and will provide an interna­
tional forum for the open exchange of
scientific information.
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The chair of ASA/ICA '98 is
Lawrence A. Crum of the Applied Phys­
ics Laboratory, University of Washing­
ton, Seattle, Washington, USA. Other
members of the organizing committee in­
clude Patricia Kuhl of the University of
Washington Department of Speech and
Hearing Sciences who will serve as tech­
nical program chair, and Charles Schmid,
Executive Director of the Acoustical So­
ciety of America.

Scheduled events include a welcome
reception on Saturday evening, June 20,
and opening ceremony with a speaker
followed by a reception on June 21, a
cruise and salmon bake dinner on June
24, and a banquet on June 25.

For further information, contact
Nancy Penrose, ASA/ICA '98 Secretar­
iat, Applied Physics Laboratory, Univer­
sity of Washington, IO13 NE 40th Street,
Seattle, WA 98105, USA. Telephone: + I
206 543 1275; FAX: +1 206 543 6785;
e-mail: penrose@apl.washington.edu.

TWA Flight 800 Disaster: Recorded
Sounds. On 1996 July 17, the cockpit
voce recorder of TWA Flight 800 stopped
moments after a loud impulsive sound
was recorded by four microphones. As
this issue went to press, the authorities
were not sure of the origin of the sound
which brought down the aircraft off the
Long Island, USA coast killing all on
board. The content and interrelationship
of these microphone signals should pro­
vide important clues as to the origin of the
sound. To help television viewers under­
stand signal analysis, ABC television en­
listed the aid of the RH Lyon Corp to
demonstrate several methods of sound
analysis. David Bowen and Gladys Unger
assisted with the demonstrations, and
ABC news aired the demonstration on
national television. On 1996 August 12,
the New York Times reported that the last
of the luggage containers had been re­
trieved, and that there was no visible evi­
dence of damage from a bomb.
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European News

HUNGARY
Progress on the INTER-NOISE 97
Congress. Congress Organization was
one of the items covered in a report on the
INTER-NOISE 97 Congress when the
organizers reported to the International
INCE Board of Directors in August in
Liverpool. Among the persons responsi­
ble for the congress are: Tamas
Tarn6czy, Honorary Congress President
who organized the 7th International Con­
gress on Acoustics in 1971, Andras
Illenyi, General Chairman, Faculty ofIn­
formatics and Electrical Engineering of
the Technical University of Budapest
(TUB), Frigyes Reis, Scientific Chair­
man, TUB Faculty of Architecture, and
Ferenc Kvojka, General Secretary, head
of the Noise and Vibration Laboratory of
the Public Health Institute of Budapest
(and also secretary of the Department of
Noise and Vibration Control ofOPAKFI).
Andras Kotschy, Head of the Advisory
Council, Congress Manager, and vice
General Chairman is an expert in acous­
tics and noise control in the Hungarian
joint venture Mahla A.G. Munchen,
IstvanAntal, Exhibition Manager is with
the Hungarian Broadcasting Company
and has managed many exhibitions, and
the treasurer of INTER-NOISE 97 is
Ildik6 Baba who takes part every year in
organizing international events.

INTER-NOISE 97 will immediately
follow ACTIVE 97 (See the An­
nouncement and Call for Papers in this
issue. - Ed.). The Congress will be held
at the Technical University of Budapest
on 1997 August 25-27. The An­
nouncement and Call for Papers appeared
in the June issue ofNNI,pages 96-99. The
Secretariat can be reached bye-mail:
in97.opa@mtesz.hu.

SOUTH AFRICA
In the Newsletter of the Southern African
Acoustics Institute (SAAI), it was re­
ported that a committee consisting ofVin­
cent Robertson, John Hassall, and Abrie
Breed have been appointed to a commit­
tee to study the possibility of holding an
INTER-NOISE Congress in South Af-
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rica. The newsletter reported that "The
yearly INTER-NOISE Congress is, in all
probability, the most important event on
the international calendar in the field of
acoustics and related subjects. It is always
attended by a very large contingent of
delegates, and is supported by some of the
most noted names in acoustics. Hosting
such an event will, therefore, be of enor­
mous benefit for South Africa in general,
and acoustics in particular." The commit­
tee will report back at the next meeting of
the SAAI Council.

SWEDEN
Restructuring the International Com­
mission on Acoustics is Proposed. Pro­
fessor Tor Kihlman of Chalmers
University of Technology in Gothenburg,
Sweden, has, as Chairman of the Interna­
tional Commission on Acoustics (ICA),
announced a plan to restructure the ICA
to make the organization more responsive
to the needs of acousticians and acousti­
cal societies around the world. The ICA
is currently a subcommittee of the Inter­
national Union ofPure and Applied Phys­
ics (IUPAP). The proposal is to become
an affiliated commission ofIUPAP and to
adopt new governing rules. The matter
will be taken up in 1996 September by the
IUPAP General Assembly.

If approved, the new statutes will al­
low for acoustical societies around the
world to become Member Societies of
the Commission, and will allow them to
appoint official delegates who will form
a General Assembly of the Commission.
The first meeting of the General Assem­
bly is planned in connection with the
next International Congress on Acoustics
which is planned for 1998 in Seattle, Wash­
ington, USA. (See the Pan-American
News Department in this issue. - Ed.)

SWITZERLAND
Addendum toNNIArticle. The material
below is an addendum to "Professional
Societies in the Fields of Acoustics and
Noise Control - Their Publications and
Their Conferences" which appeared on
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A. Cops, European Editor

pages 8-20 of the 1996 March issue of
NNI-Ed.

The International Association Against
Noise, the Association Internationale
Contre Ie Bruit (AICB), with secretariat
in Luzern, Switzerland, sponsors interna­
tional congresses every other year deal­
ing with all matters related to noise. The
list of past congresses was received too
late to include in the feature article pub­
lished in the 1996 March issue of this
magazine entitled: "Professional Socie­
ties in the Fields of Acoustics and Noise
Control - Their Publications and Their
Conferences." The dates and locations of
past AICB congresses are listed in the
table below.

1960 Zurich, Switzerland
1962 Salzburg, Austria
1964 Paris, France
1966 Baden-Baden, Germany
1968 London, England
1970 Groningen, The Netherlands
1972 Dresden, Germany
1974 Basel, Switzerland
1976 Budapest, Hungary
1978 Baden-Baden, Germany
1980 Varna, Bulgaria
1982 Vienna, Austria
1984 Sarajevo, Yugoslavia
1986 Basel, Switzerland
1988 Balatonfured, Hungary
1990 Baden-Baden, Germany
1992 Prague, Czech Republic
1995 Bologna, Italy

UNITED KINGDOM
A complete report on INTER-NOISE 96
will appear in the 1996 December issue
of this magazine. The congress, held in
Liverpool, UK on 1996 July 30-August
02 was a great success with more than
1200 persons in attendance. There were
600 technical papers on noise presented
in parallel sessions, and 78 papers pre­
sented in poster sessions. There were
fifty-two companies exhibiting at IN­
TER-NOISE 96. A pre-congress report
indicated that delegates from 42 countries
attended INTER-NOISE 96.
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The INTER-NOISE 96 Proceedings are Available

ORDER FORM

PROCEEDINGS

•inle,-nolle
r

2'ith AnniveNfI J"6
C"ngrl'" - LI\err ",I y
~

. e..wll, UK
lIV 'l'V- 1996
zAUguSt

30July-

Enclosed is my check for
usn. Please send me

__ copies of the six-volume set
of INTER-NOISE 96 Proceedings at
160 usn for the set of six volumes.
Postage is included except for
overseas orders shipped by air mail.
Book 1, pp 1-544, Book 2, pp 545­
1050, Book 3, pp 1051-1648, Book
4, pp 1649-2188, Book 5, pp 2189­
2780, Book 6, pp 2781-3362. ISBN
1 87308291 6 (Set of six volumes).

SPECIAL INSTRUCTIONS FOR
OVERSEAS ORDERS. Payment
must be made in U.S. funds, either
through a U.S. bank or through a
bank which has a correspondent
relationship in the United States.
Overseas orders must add an extra
8S USD if shipment overseas is to
be by air mail.

Name, _

Address, _

City Postal code StatelProvince _

Country _

Please make checks payable to Noise Control Foundation and mail to:
Noise Control Foundation, P.O. Box 2469 Arlington Branch, Poughkeepsie, NY 12603, USA.

Telephone: +1 9244624006; FAX: +1 9144630201; e-mail: INCEUSA@aol.com.

THE INTER-NOISE 96 PROCEEDINGS ARE ALSO AVAILABLEFROM THE UNITED
KINGDOM FOR 100 GBP. CONTACT THE INSTITUTE OF ACOUSTICS, P.O. BOX 320,
ST. ALBANS, HERTS ALIIPZ, UNITED KINGDOM



Asia-Pacific News

AUSTRALIA
Australian Acoustics Conference. Ses­
sions on noise and other topics are
planned for the National Australian
Acoustical Society Conference which
will be held at the Novotel Brisbane Hotel
on 1996 November 13-15. Key technical
areas of interest include legislation and
information on the latest measuring
equipment, software and noise control
products.

Further information can be obtained
from Eventcorp, P.O. Box 5718, West
End, Queensland 4101, Australia

Literature Review oflmpact Noise Re­
duction in the Sheet Metal Industry is
Published. The 1996 April issue of
Acoustics Australia contains an interest­
ing literature review article on noise re­
duction in the sheet metal industry. The
article is authored by D.M. Eager of the
University of New South Wales and H.M.
Williamson of the Australian Defence
Force Academy. Impact noise from punch
and power presses is covered, and the
article shows that much is known about
the mechanisms of noise generation in
these machines.

The article contains 111 references to
books and papers devoted to impact
noise.

For more information, contact the Edi­
tor, Acoustics Australia, Acoustics and
Vibration Centre, Australian Defence
Force Academy, Canberra, ACT 2600,
Australia.

NEW ZEALAND
New Zealand to Host INTER-NOISE
98. The South Island of Christchurch,
New Zealand will be the venue for IN­
TER-NOISE 98, the 1998 International
Congress on Noise Control Engineering.
The congress will be held in the Conven­
tion Centre, a new facility being built in
the center of Christchurch. This will be
the first INTER-NOISE in New Zealand,
and will provide an introduction to the
land known as the "last paradise" on
earth, and land of astonishing variety and
great beauty. INTER-NOISE 98, which
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will be held on 1998 November 16-18,
will be followed by a satellite symposium
on recreational noise to be held Queen­
stown - a particularly beautiful area on
the South Island. As mentioned in the
June issue of NN/, attendees who wish to
plan a vacation in conjunction with the
congress can obtain a free booklet, New
Zealand, from the New Zealand Tourism
Board, P.O. Box 95, Wellington, New
Zealand.

Attendees at INTER-NOISE 98 may
then travel to Australia for the 7th Inter­
national Congress on the Biological Ef­
fects of Noise (ICBEN), an event held
every five years, and scheduled for Syd­
ney, Australia on 1996 November 22-27.
(See NN/, /996 March, page 48. - Ed.)

The INTER-NOISE 98 Congress was
very visible at INTER-NOISE 96 in Liv­
erpool in August with a full color flyer
and a booth providing information about
travel to New Zealand.

Writing in the 1996 June issue of New
Zealand Acoustics, INTER-NOISE 98
General Chairman Harold Marshall
said:

" ...Planning for INTER-NOISE 98 is
proceeding sweetly. Our principal Dele­
gate to the Liverpool INTER-NOISE in
July will be Chris Day who will present
the General Chairman's Overview to the
I-INCE Board. He will be supported by a
team including John Quedley, Brian
Mace, and Malcolm Hunt that will be
equipped with video presentations and a
publicity stand.

A full colour flyer inviting expressions
of interest has been designed for Liver­
pool. Finally, the Committee is very
grateful for the offers of involvement in
planning for INTER-NOISE 98 we have
received. If you would like to be part of
the action, let us know."

A home page on the Internet has al­
ready been established for INTER­
NOISE 98. The URL is:
http://www.auckland.ac.nz/internoise98/

NoiseINews International

A. Lawrence, Asia-Pacific Editor

For those who would like additional
information for planning purposes, the
organizers can be reached bye-mail at:

internoise98@auckland.ac.nz
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INCE Update

The Boards of Directors of International INCE and
INCE/USA welcome the opportunity afforded by this de­
partment of NNI to bring readers up to date on the activities
of the two organizations. Published here are reports on
actions taken and planned by the two Boards, activities of
committees, summaries of discussions and decisions of
general interest, etc. Announcements and reports of the
major conferences of I-INCE and INCEIUSA will be
found in other NNI departments. It is the intent of this
department to keep the reader informed of what's going on
within the two organizations that jointly share the respon­
sibility for the publication of Noise/News International.

INeE/USA
(The letter below was drafted by a committee ofINCE members
appointed by 1996INCE President David M. Yeager and sent
by Dr. Yeager to the u.s. National Institute for Occupational
Safety and Health (NIOSH). NIOSH issued requested comments
on a draft document, Criteria for a Recommended Standard:
Occupational Noise Exposure, which, if adopted, could have a
significant impact on the way noise is controlled in American
industry. The document deals with a number of important
changes in current practice, including the exchange rate, hear­
ing protectors, requirements for entering a hearing conserva­
tion program, definition of hearing impairment, and other
related issues. - Ed.)

From: David M. Yeager, Ph.D.
1996 INCE President
Motorola Corp., Room 2319
8000 W. Sunrise Blvd.
Ft. Lauderdale, FL 33322
Phone: +1 954 723 4997
Fax: +1 954 723 4334
email: edy003@email.mot.com

To: Linda Rosenstock, M.D., MPH
Director, NIOSH
Centers for Disease Control and Prevention
200 Independence Ave., SW
HHH Building, Room 715-H, P-06
Washington, DC 20201
(513) 533-8285 (fax)

Subject: Comments from the Institute of Noise Control
Engineering on the Draft NIOSH Criteria for a Recommended
Standard -Occupational Noise Exposure - Revised Criteria 1996

The Institute of Noise Control Engineering is a non-profit
professional organization formed in 1971. A primary objective
of the Institute is to advance the technology of noise control with
emphasis on engineering solutions to environmental noise prob­
lems. The following are comments on the subject document that
impact noise control engineering:

Section 5.4 - Engineering and Administrative Controls. This
section is well written and is appropriate information for persons
undertaking engineering noise controls for their facilities. The
Institute of Noise Control Engineering agrees that "Engineering
Controls should be the first order of protection from excessive
noise exposure". Any future revisions to the current OSHA
noise regulation should emphasize engineering noise controls.

Section 7.1 - Noise Control (Research Needs). The Institute
of Noise Control Engineering agrees that "Research is needed
to reduce noise exposures through engineering controls ...", The
economic environment makes it difficult for industry to under­
take its own research and development of noise control engi­
neering techniques and applications. For the welfare of our
industrial society it is appropriate for the government to fund or
offer economic incentives for research resulting in lower noise
workplaces and reducing the risk of worker hearing loss.

Section 1.4 - Engineering and Administrative Control and
Work Practices. It will be difficult and costly for industry to
implement engineering controls to " ...ensure that workers are
not exposed to noise above the REL of 85 dBA, 8-hour TWA".
The present OSHA regulation requires reducing noise to 90
dBA, 8-hour TWA, using a 5 dB exchange rate. The NIOSH
Criteria Document recommends 85 dBA, 8-hour TWA using a
3 dB exchange rate. This is a much more difficult criterion to
meet, significantly affecting the approach to noise control engi­
neering. Under the draft criterion, many more workers will be
exposed to unacceptable noise, requiring engineering controls.
Industry will be faced with the compounding efforts to imple­
ment engineering controls in more areas of its plants, plus more
extensive controls to meet the draft criterion. The medical
community may deem that the draft 85 dBA/3 dB criterion is
appropriate for the health of workers; NIOSH should under­
stand that meeting that criterion will be a significant financial
burden to industry.

Section 1.5 - Hearing Protectors. The provision that "Work­
ers shall be required to wear hearing protectors when their noise
exceed 85 dBA regardless of duration" may be counterproduc­
tive to the implementation ofengineering controls (the preferred
approach to reducing the risk of worker hearing loss). Operating
plant management will often require engineering noise control
efforts to reduce noise low enough to allow removal of hearing
protectors from workers. Designing controls to reduce noise to
85 dBA 8-hour TWA is difficult, but reducing noise to 85 dBA
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regardless of duration will be significantly more difficult. Indus­
try may choose not to fund the more numerous and more costly
engineering control projects (to meet the draft 85 dBA crite­
rion), rather deciding to rely on less expensive hearing protec­
tors. This would be an unfortunate consequence of the
provisions of Section 1.5.

General - The draft NIOSH Criteria document should ad­
dress noise level requirements for new equipment. Manufactur­
ers should be given incentives to provide low noise equipment
for plant use. Manufacturers should be required to label their
equipment, documenting noise levels at operating locations and
equipment sound power levels. Such incentives and labeling

requirements will assist industry in providing acceptable noise
level environments for its workers.

Best regards,
/s/
Dr. David M. Yeager
1996INCE/USA President
Institute ofNoise Control Engineering of the USA

cc: Evey Cheraw
Chairperson, The Coalition to Preserve OSHA and NIOSH
American Speech-Language Hearing Association
(301) 897-7354 (fax)

http://users.aol.com/inceusa/ince.html

The material on the INCE home page
(URL above) has been described in a
previous issue of NNI. This material is
being updated on a regular basis. Below
is a list of recent changes and additions
to the home page. Most of the changes
to the INCEIUSA pages are not to the
home page itself, but to links off the
home page. With each log entry (latest
ones are first), a very brief description
of the path to follow is given.

1996 August 21
Updated the index to NCEJ abstracts
and added abstracts from the 1996 July­
August issue, Volume 44, No.4. Look
for the NCEJ cumulative index under
the "Periodicals" portion of the home
page.

1996 August 21
Updated the World Conference Calen­
dar and the Specialized Meetings Cal­
endar. Look under the "International
Institute of Noise Control Engineering"
portion of the home page.

1996 August 10
Added new employment information.
See the portion of the home page titled
"Employment Opportunities."

1996 August 10
Updated the e-mail list and telephone
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directories for INCE members. See the
portion of the home page devoted to
"Membership Information."

1996 August 09
Added a link to the NOISE-CON 97
Announcement and Call for Papers.
See the portion of the home page under
"Conferences and Conference Pro­
ceedings."

1996 July 19
Updated International INCE Member
Society information, added a Member
Society Profile for DEGA (Germany),
and established a link to that page in the
International INCE Directory. See the
portion of the home page under "Inter­
national Institute of Noise Control En­
gineering."

1996 July 19
Updated the index to NCEJ abstracts
and added abstracts from the 1996
May-June issue (special issue on 25
years of noise control), Volume 44, No.
3. Look for the NCEJ cumulative index
under the "Periodicals" portion of the
home page.

1996 July 19
Updated the World Conference Calen­
dar and the Specialized Meetings Cal­
endar. Look under the "International

NoiselNews International

Institute of Noise Control Engineering"
portion of the home page.

1996 June 27
Added links to Hungary and informa­
tion on INTER-NOISE 97 and AC­
TIVE 97. See the portion of the home
page titled "Conferences and Confer­
ence Proceedings."

1996 June 25
Added new employment information.
See the portion of the home page titled
"Employment Opportunities."

1996 June 21
Added new employment information.
See the portion of the home page titled
"Employment Opportunities."

1996 June 02
In the NOISE-CON 96 page, added a
section on surfing the web for informa­
tion about the Seattle area. To locate
this new section, go to the portion of the
INCE home page titled "Conferences
and Proceedings" and link to the
NOISE-CON 96 page. An internal link
to the new section is included in the
"contents" at the top of the page.

1996 June 02
Added new employment information.
See the portion of the home page titled
"Employment Opportunities."
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Product News

lAC Housing Controls Power Plant
Noise in the United Kingdom. The
Staines, UK, location of the Industrial
Acoustics Company has is building very
large acoustical buildings for power plant
operators, and has installed one that is
said to prevent the noise emissions of
three Caterpillar I mW gas engine gener­
ator sets from creating a noise nuisance
on a Lincolnshire trading estate. It is re­
ported that the A-weighted sound level I
m away from the enclosure itself is 65 dB.

The building, 15 m long, 13 m wide
and almost 6 m high, incorporates a ven­
tilation system to ensure adequate sup­
plies of cooling and aspiration air to the
three generator sets. Each generator
draws an air volume of 22 m3Is. The three
1 mW units operate 24 hours per day
generating electricity for the national
grid. For more information, contact Si­
mon White, Industrial Acoustics Com­
pany, Walton House, Central Trading
Estate, Staines, Middlesex, TWI8 4XB,
United Kingdom. Telephone: +44 1784
456251; FAX: +44 1784463303. Circle
Reader Service Card 50.

Precision Condenser Microphones and
Related Products. The Modal Shop,
Inc., in cooperation with Gunnar Ras­
mussen (formerly of Bruel & Kjeer), now
supplies a variety of precision condenser
microphones and related instrumentation
to sound and vibration laboratories. The
Gunnar Rasmussen Signature Series line
of acoustic instrumentation is based on
over four decades of experience in devel­
opment, design, calibration, and field use
of microphones. These products are said
to have proven their stability and versatil­
ity in all fields of acoustics.

The precision products include both
prepolarized and externally polarized mi­
crophone cartridges, sound intensity
probes, preamplifiers and power amplifi­
ers, pistonphone calibrators, hydro­
phones, and necessary accessories. All
products are available for both sale and
monthly rental.

For further information contact Sales
Dept., The Modal Shop Inc., 1776 Men-
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tor Avenue, Suite 170, Cincinnati, OH
45212-3521. Telephone: +1 513 351
9919; FAX: +1 513 458 2172. Circle
Reader Service Number 51.

Fast Fourier transform (FFT) Option
is Available. Scantek, Inc., has an­
nounced the release of the Fast Fourier
Transform (FFT) measurement option for
the Norsonic Real-Time Analyzer Type
840. The new FFT option is said to set
new standards of versatility for sound and
vibration analysis.

The RTA840 FFT mode provides 801
display lines from .3 Hz to 25 Khz for
both single and dual channels, with a
dynamic range of 80dB.

There are 4 display modes: Power
(PWR), Root Mean Square (RMS),
Power Spectral Density (PSD) and En­
ergy Spectral Density (ESD).

Time weightings include: Flat (Rec­
tangular), Exponential, Hanning and Co­
sine Tapering with user definable
positions and widths.

Narrowband intensity measurements
are possible using the RTA Type 840
Sound Intensity measurement mode with
the FFT measurement mode.

All measurements may be down­
loaded via the built-in 3.5" disk drive or
stored on the internal hard disk of the
RTA840.

For further information call or write
Scantek, Inc., 916 Gist Ave., Silver
Spring, MD 20910. +1 301 495 7738;
FAX: +1 301 495 7739. E-mail: scan­
tek@erols.com Circle Reader Service
Number 52.

Digisonix® Active Sound and Vibra­
tion Control. Digisonix has been supply­
ing Active Sound and Vibration Control
products for industrial fan and commer­
cial heating, ventilation, and air condi­
tioning (HVAC) applications since 1986.
In addition, Digisonix is working inde­
pendently and with partners to develop a
wide range of ASVC products for vehicle,
commercial, and industrial applications.

Products available from Digisonix,
Inc., include:
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DIGIWARETM Application Develop­
ment Tools - This product combines pro­
prietary Digisonix® ASVC Technology,
leading-edge digital signal processing
hardware, user-friendly software, technical
support, and training to give customers
powerful, yet easy-to-use, tools for inte­
grating active control into their products.

DYNA-QUIETTM Active Silencing
System - This product actively attenuates
noise produced by industrial air-moving
devices. Typical applications include air
pollution control equipment, material
transfer equipment, vacuum pumps, and
blowers.

DIGIDUCT® Active Duct Silencer ­
This product attenuates noise from com­
mercial fans in heating, ventilation, and
air-conditioning equipment. It offers su­
perior attenuation of low-frequency rum­
ble with no restriction to the air flow.

In addition, licensing agreements and
joint development programs are avail­
able. For more information contact
Digisonix, Inc., Corporate Headquarters,
8401 Murphy Drive, Middleton, WI
53562-2543, USA. In the United King­
dom contact Digisonix, Inc., Stewart
House, Brook Way, Leatherhead, Surrey
KT22 7NA, UK. Telephone: +44 1372
377770; FAX: +44 1372 377747.Circle
Reader Service Number 53.

Low Profile, Quartz Force Ring. PCB
Piezotronics, Inc., introduces a low pro­
file, quartz force ring. Just 0.2 inches
(5mm) thick, this miniature ring Model
20lA75 measures dynamic compression
to 5000 lbs, (22,24kN). Built-in ICP(R)
circuitry provides a low impedance,
I mVlib. output. The stable quartz sensing
element offers a linear, repeatable output
over an extended operating range. The
sensor is hermetically welded and con­
structed with an integral ruggedized 1­
foot cable. BNC jack cable termination
permits operation in laboratory or harsh
industrial environments. This unit is ideal
for crimp or press monitoring applica­
tions where sensor thickness is restricted.

For additional information, contact
PCB's applications engineering group,
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PCB Piezotronics, Inc., Attn: Andrea
Mohn, 3425 Walden Avenue, Depew, NY
14043. Telephone: 716-684-0001, FAX:
716-684-0987. Circle Reader Service No.
55.

New Noise and Vibration Control Bro­
chure Available from 3M Industrial
Tape and Specialties Division. Custom­
ized solutions for noise and vibration
control are addressed in a new brochure
now available from the 3M Industrial
Tape and Specialties Division (ITSD).
3M's wide range of materials includes
viscoelastic polymers, foam, acoustic
materials, lightweight composites and
custom materials, all of which assist
manufacturers in reducing noise and vi­
bration problems in their products.

It is said that computer engineers have
been able to significantly reduce vibra­
tion in disk drives, improving read/write
performance, with higher reliability and
better overall design. The automotive in­
dustry uses 3M viscoelastic layer damp­
ers to improve door panels and other areas
of vehicle bodies, as well as under the
hood to reduce noise and vibration in
engine components.

In heavy construction, large viscoelas­
tic dampers from 3M are used in large
structures. The material adds damping
without stiffness and increases a struc­
tural designer's options in reducing wind
sway, while at the same time increasing
occupant comfort. 3M damper designs
also have been used worldwide in seismic
applications.

For more than 15 years, 3M viscoelastic
polymers have been part of commercial
aircraft fuselage skins, reducing metal fa­
tigue and unwanted noise. Viscoelastic
polymers also have been incorporated into
sporting goods such as tennis racquets and
golf clubs, as well as in major appliances
such as washing machines.

The 3M Industrial Tape and Speciali­
ties Division offers a full line of adhe­
sives" tapes and other products to help
manufacturers improve product design,
assembly and performance. For addi­
tional information about the new noise
and vibration control systems brochure,
or for other 3M Industrial Tape and Spe­
cialties Division products, contact Steve
Meenan, 3M, Telephone: +1 612 736
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7196; FAX: +1 612 733 0729. Circle
Reader Service Number 54.

PCB Introduces a Piezoelectric Imped­
ance Head (Driving Point) Sensor. PCB
has introduced Model 288COI Imped­
ance Head (driving point) sensor for the
simultaneous measurement of force and
acceleration at the driving point. The
driving point measurement is said to be
critical to experimental modal modelling
because it is used to determine modal
scale factors. Correlating the scaled ex­
perimental models to computer generated
finite element models is essential in the
validation stages of product design. Ac­
curate prediction of both experimental
and updated analytical models saves time
and money in the product development
cycle. This new two sensing element de­
sign dramatically improves the accuracy
of scaled modal models. By imbedding a
precision 100 mV/g shear mode ICP®
accelerometer inside a 100 mV/lb ICP®
force ring, this new sensor's geometry
provides for truly colinear force and ac­
celeration measurements. With minimal
dynamic mass (3 gm), the sensor reduces
loading and undesired applied moments.
Additionally, accurate driving point
measurements help test engineers vali­
date reciprocity in multi-input (MIMO)
tests. Current modal test driving point
measurements often suffer from inaccu­
rate amplitude and phase resulting from a
separate accelerometer and reference
force sensor being placed side by side.
Additionally, most bulky impedance
heads contribute additional inaccuracies
through large moment loads. Immediate
results in increased accuracy are seen by
replacing older reference input force sen­
sors with the new impedance head.

For additional information, contact
PCB's application engineering group,
PCB Piezotronics, Inc., Attn: Andrea
Mohn, 3425 Walden Avenue, Depew, NY
14043. Telephone: +1 716 684 0001;
FAX +1 7166840987. Circle Reader
Service Number 55.

Multi-Purpose FFT Analyzer. Ono
Sokki Technology, Inc., has introduced
their new CF-5200 multi-purpose FFT
spectrum analyzer. The CF-5200 is a two
channel FFT that provides high speed and
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accuracy processing. The CF-5200 series
features the Quick expert easy operation
system. Just press a key categorized by
measurement type, e.g. Vibration, Sound,
Frequency, Response, Servo, etc., and all
parameters are set out on the screen with
detailed instructions for the selected
function. ,

The 9.4" display provides 640-by-480
dot format. The CF-5200 makes use of
the intrinsically clear TFT type of color
LCD panel. This ability to recognize
waveforms from their color is said to be
extremely valuable when viewing a quad
split display and in viewing an overlaid
display. Frequency resolution of 1600
li'nes and channel-to-channel phase
matching within ±O.l degree enable high
accuracy execution of frequency re­
sponse function analysis, the most impor­
tant feature of a 2-channel FFT analyzer.
The most advanced feature of the new
CF-5200 is its high computational power.
The CF-5200 is said to be now more than
10 times faster than other conventional
products, with an incredibly fast real-time
rate of 32 kHz.

For more information, call Kenneth S.
Ujiiye, Advertising Manager, Ono Sokki
Technology Inc., 2171 Executive Drive,
Addison, IL 60101. Telephone: +1 708
627 9700; FAX: +1 7086270004. Circle
Reader Service Number 56.

Free Vibration Slide-Rule Calculator.
Wilcoxon Research, Inc., is offering a
free slide rule calculator for fast and easy
sensor selection. The calculator features
step-by-step instructions to assist you in
determining the frequency and sensitivity
requirements ofa sensor to convert accel­
eration, velocity and displacement meas­
urements. The unique design also easily
converts linear levels to decibels, mils to
micrometers, and Fahrenheit to Celsius.

Contact Wilcoxon for your free vibra­
tion calculator; you will also receive a copy
of the new Industrial Products Catalog.

Wilcoxon Research manufactures a
wide range of vibration instrumentation
equipment, specializing in internally am­
plified piezoelectric accelerometers. For
over 30 years, Wilcoxon Research has
continued to make significant contribu­
tions to the vibration monitoring field
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with a commitment to innova tive design .
high quality, and service.

For more information . co ntac t Lynn
Lyons, Marketing Assistant, 2 1 Firstfie ld
Road. Gaithe rsburg, MD 208 78 - 1-800­
WILCOXO N. Telephone: +1 30 1 330
88 11; r"AX: +1 30 1 330 8873. Circle
Reader Service Number 57.

The 3D Sonic Digitizer Model 5230XL.
Th e Mod al Shop M od el 5230XL 3D
Sonic Digitizer is said to bring the power
of ultrasonic coordinate digitization to
structura l dyn amic test and finite element
analysis laboratories. The system ac­
qui res acc urate three-dimensional geo­
metric info rmation from test structures
and creates a formatted computer tile for
increased tes t efficiency. Its large wor k­
ing volume and ergo no mic hand-h eld
probe are said to pro vide flexible opera­
tion, outstanding perform ance, and elimi­
nate acces s limitations encountered when
using conve ntiona l rot ary linkage arm
type measurem ent sys tems .

By ana lyzi ng the tim e delays along a
line of sight between sonic emitte rs and

receivers. the exact location of the desired
point may be determ ined . The receiving
unit consists of an array of ultrasoni c
mic rophones. A hand-held probe in­
cludes two sonic emi tte rs and a precise
point locator to reach difficu lt-to-access
geo metry points. A sing le fixe d emitter
a lso continuo us ly self calibra tes the
speed of sound in the working environ­
ment for reliabl e opera tion. By allowin g
rapid input on successive test points, the
system measures and creates a complete
X. Y, Z databa se of coordina tes in just
minutes.

For further inform ation contact Sales
Dept., The Modal Shop lnc. , 1776 Men­
tor Avenue, Suite 170, Cincinnati, OH
452 12-352 1. Tel ephon e : + I 5 13 351
99 19; FAX: +1 513 458 2 172. Circle
Reader Service Number 58.

Phoenix Controls Introduces New Ultra
Quiet Airflow Valve. Phoenix Controls
Corporation has announced a major prod ­
uct development achieve ment in its new
generation of airflow contro l valves. These
new venturi valves, named Accel ® II are

said to be capable of operating at dramati­
ca lly lower sound power levels than the
previo us ge neration Acce l® va lves .
T he se lowe r sound power leve ls are
ac hieved while maintaining the sa me
speed of response (less than 1 second) ,
acc uracy (±5 % of signal), rel iabil ity and
low required maintenance of the Accel
valves.

For addi tio nal noise co ntro l beyond
that provide d by the Accel II va lves,
Phoen ix Contro ls is also int roducing the
Neu trali zer to be used in conjunction wi th
the Accel II valve. This patent pen ding
dev ice, utili zin g unique tun ed -reson ator
technology, is said to provide additio na l
mid- and high -range passive noise ca n­
ce llation at a fract ion of the cost of tradi­
tional si lencers.

For more information, contact Patricia
Morrnann, Market ing Communication s
Coordinator, Phoenix Controls Corp., 55
Chape l Street, Newton, MA 02 158. Tele­
phone : 6 17-964-6670; FAX : 61 7-965­
4503 . Circle Reader Service Num ber 58.
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World Conference Calendar

This calendar includes major conferences
which feature programs on noise and its
control. The working language of each
conference will be English, unless other­
wise noted. This ca lendar does 110t incl ude
seminars, short courses, workshops and
other small. specialized meetings wh ich
are listed elsewhere . The shaded entries in
the calendar are conferences which are
organized or sponsored by I-I NCE or
INCE/USA. Entries for this cale ndar are
solicited from the I-lNCE Member Socie­
ties and from other organizations. In order
for a listing to appear in this ca lendar,
information must be provided by the con­
ference organizers concerning the sessions
planned for the technical program that will
be devoted to noise and its control. This is
particularly important if the word noise
does not appear in the name or theme of
the conference. Send requests for listings
of future meetings with required details to:
World Conference Calendar, lNCE/USA,
P.O. Box 3206 Arlington Branch ,
Poughkeepsie, NY 12603, USA. FAX +1
9144739325.

1996 October 07-11
Acoustics Week in Canada, Calgary, Al­
berta, Canada.* Contact: D. Degagne,
640 Fifth Ave. SW, Calgary, Alberta, Can­
ada. FAX: + 1 403 297 3520.

1996 November 13-15
Australian Acoustical Society Annual
Conference, Brisbane, Australia.* Con­
tact: R. Palmer, P.O. Box 150, Mount
Ommaney, QLD 4074, Australia. Tele­
phone: +61 7 3806 7522; FAX: +61 7
38067999.

1996 November 17-22
Symposium on Thrbomachinery Noise,
ASME International Congress
(IMECE), Atlanta, Georgia. Contact: N.
Humbad, Ford Motor Company,
CCO/ITC Room G301, 15031 S. Com­
merce Drive, Dearborn, MI 48120, USA.
Telephone: +1 313 3213 8243; FAX: +1
313 594 1738;
e-mail: nhumbadtiefoncom

178

1996 December 02-06
132nd Meeting of the Acoustical Soci­
ety of America, Honolulu, Hawaii,
USA.* Contact: Elaine Moran, Acousti­
cal Society of America, 500 Sunnyside
Blvd., Woodbury, NY 11797, USA. Tele­
phone: +1 5165762360; FAX: +1 516
5762377.

1997 February 03·06
International Modal Analysis Confer­
ence, Orlando, Florida, USA. Contact:
Society for Experimental Mechanics, 7
School St., Bethel, CT 06801. Telephone:
+ 1 2037906373; FAX: +1 2037904472.
e-mail: sem@seml.com

1997 March 03-07
DAGA 97, German Acoustical Society
Meeting, Kiel, Germany. Noise sessions
will be presented in German. Contact:
DEGA, German Acoustical Society, Carl
von Ossietzky Universitat, Dept. ofPhys­
ics/Acoustics, D-26111 Oldenburg, Ger­
many. Telephone: +49 441 798 3572;
FAX: +49 441 798 3698; e-mail:
dega@aku.physik.uni-oldenburg.de

1997 April 02-04
ASVA 97, International Symposium on
Simulation, Visualization and Aurali­
zation for Acoustic Research and Edu­
cation, Tokyo, Japan. Contact: Symposium
Secretariat, Environmental Acoustics Lab.,
Faculty of Engineering, Rokko, Nada,
Kobe, 657 Japan. FAX: +81 78 881 2508;
e-mail: asva97@icluna.kobe-u.ac.jp

1997 April 09-11
International Conference on Boundary
Element Technology, Knoxville, Tennes­
see, USA. Contact: L. Kerr, Conference
Secretariat, Wessex Institute of Technol­
ogy, Ashurst Lodge, Ashurst, Southamp­
lion S040 7AA, UK. Telephone: +44 1703
293223; FAX: +44 1703 292853. e-mail:
liz@wessex.witcmi.ac.uk

1997 April 14-18
4th National Meeting of Societe
Francalse d'Acoustique, Marseilles,
France; sessions on noise are planned in
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English and French. Contact: P. Mattei,
CNRS-LMA, 31 chemin Joseph-Aiguier,
13402 Marseilles Cedex 20, France.
e-mail: mattei@alphalma.cnrs-mrsfr

1997 May 12-14
AIAA Aeroacoustics Conference, At­
lanta, Georgia, USA. Contact: S. Engel­
stad, Acoustics, Lockheed Martin Dept.
73-47, Zone 0685, Marietta, GA 30063­
0685. Telephone: + 1 7704949178; FAX:
+ 1 770494 3055.

1997 May 20-22
SAE Noise & Vibration Conference &
Exposition, Traverse City, Michigan,
USA. Contact: Noise & Vibration Gen­
eral Committee, SAEIMJA, 3001 W. Big
Beaver Road, Suite 320, Troy, MI 48084,
USA. Telephone: + 18106490420; FAX:
+1 810 649 0425.

1997 June 04-06
International Conference on Compu­
tational Acoustics and its Environ­
mental Applications, Terni, Umbria,
Italy. Contact: L. Morton, Conference
Secretariat, Wessex Institute of Technol­
ogy, Ashurst Lodge, Ashurst, Southamp­
tion S040 7AA, UK. Telephone: +44
1703 293223; FAX: +44 1703 292853.
e-mail: lynn@wessex.witcmi.ac.uk

1997 June 16-18
NOISE-CON 97, The 1997 National
Conference on Noise Control Engi­
neering, State College, Pennsylvania,
USA. Being arranged in cooperation
with the Acoustical Society of Amer­
ica. Contact: Institute of Noise Con­
tro l Engi nee ring, P.O. Box 3206
Arlington Branch, Poughkeepsie, NY
12603, USA. Telephone: + I 9 14 462
4006 : FAX: + 19 144630201;
e-mai l: NOfSECON97@aol.com.

1997 June 16-20
133rd Meeting of the Acoustical Soci­
ety of America, State College, Pennsyl­
vania, USA.* Contact: Elaine Moran,
Acoustical Society of America, 500 Sun-
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nyside Blvd., Woodbury, NY 11797,
USA. Telephone: +1 5165762360; FAX:
+1 5165762377.

1997 August 21-23
ACTIVE 97, The 1997 International
Symposium on Active Control of
Sound and Vibration, Budapest,
Hungary. Contact: ACTIVE 97 Secre­
tariat, OPAKFI, reu. 68, H-I027 Bu­
dapest, Hungary. Telephone/FAX:
+36 I 2020452.
e-mail : A97.opa @lIItesz.hll
An International INCE Symposium

1997 August 25-27
INTER-NOISE 97, the 1997 Inter­
national Congress on Noise Control
Engineering, Budapest, Hungary.
Contact: OPAKFI, H-1027 Budapest,
Fo u. 68, Hungary. Telephone/FAX:
+36 12020452.
e-mail: fN97.opa@lIItesz.hll

1997 September 01-04
International Modal Analysis Confer­
ence, Tokyo, Japan. Contact: N. Okubo,
Dept. of Precision Mechanics, Chuo Uni­
versity, 1-13-27 Kasuga, Bunkyo-ku, To­
kyo 112, Japan. FAX: +81 3 3817 1820.
e-mail: jmac@okubo.mech.chuo-u.ac.jp

1997 September 17-19
New Zealand Acoustical Society Bian­
nual Conference, Christchurch, New
Zealand. * Contact: Secretary, N.Z.
Acoustical Society, P.O. Box 1181, Auck­
land, New Zealand. FAX: +64 9 309
3540.

1997 December 01-05
134th Meeting ofthe Acoustical Society
of America, San Diego, California,
USA. * Contact: Elaine Moran, Acousti­
cal Society of America, 500 Sunnyside
Blvd., Woodbury, NY 11797, USA. Tele­
phone: +1 5165762360; FAX: +1 516
5762377.

1998 March 23-27
DAGA 98, German Acoustical Society
Meeting, Zurich, Switzerland. Noise ses­
sions will be presented in German. Con­
tact: DEGA, German Acoustical Society,

Carl von Ossietzky Universitat, Dept. of
Physics/Acoustics, 0-26111 Oldenburg,
Germany. Telephone: +49 441 798 3572;
FAX: +49 441 798 3698; e-mail:
dega@akuphysik.uni-oldenburg.de

1998 June 20-27
International Congress on Acoustics
and Meeting of the Acoustical Society
of America, Seattle, Washington, USA. *
Contact: Elaine Moran, Acoustical Soci­
ety of America, 500 Sunnyside Blvd.,
Woodbury, NY 11797, USA. Telephone:
+1 5165762360; FAX: +1 5165762377.

1998 November 16-20
INTER-NOISE 98, the 1998 Inter­
national Congress on Noise Control
Engineering, Christchurch , New Zea­
land. Contact: New Zealand Acousti­
cal Society, P.O. Box I 181 , Auckland,
NZ. FAX: +64 9 309 3540.
e-mail: intemoi.l.e98@auckland.ac.nz

1998 November 20
Recreational Noise - Its Effects on
Man and on the Environment, An
International INCE and ICBEN
Symposium, Queenstown, New Zea­
land. Contact: P. Dickinson, New Zea­
land Ministry of Health, POBox
5013, Wellington, New Zealand. Tele­
phone: +64 4 496 2268; FAX: +64 4
496 2340; e-mail:
philip.dickinson@lIIohlVn. synet.net.nz

1998 November 22-27
7th International Congress on Noise as
a Public Health Problem, Sydney, Aus­
tralia. Contact: N. Carter, National As­
coustic Laboratories, 126 Greville Street,
Chatswood, NSW 2067, Australia. Tele­
phone: +61 24126800; FAX: +612417
4709.

1999 March 15-19
Forum Acusticum and Meeting of the
Acoustical Society of America, Berlin,
Germany. * Contact: Elaine Moran,
Acoustical Society of America, 500 Sun­
nyside Blvd. Woodbury, NY 11797,
USA. Telephone: +15165762360; FAX:
+15165762377.

*Sessions on noise are planned.

The Strong
Part of Your

Chain

INNorsonic
Wide dynamic range and low inher­
ent noise combined with excellent
ability to work with long microphone
cables will turn your microphone/
preamplifier into the strong part of the
chain.
We supply a complete range ofacous­
tical instrumentation, from micro­
phones right thru to real time and FFT
analyzers.

Call today to get all the details!
•

iN SCANTEK. INC.
916 Gist Ave., Silver Spring, MD 20910
Phone 301/495-7738, FAX 301/495-7739
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Sound and Vibration

FOR RENT
OR LEASE

Instrumentation

To help you meet today's capital­
spending constraints, we will work with
youonwhatever ittakes - Rental, Lease
or Lease Purchase - to get you the
equipment you need.

From single instruments to com­
plete systems, we offer Outdoor Noise
Monitors, SLMs, FFTs, Dosimeters,
RTAs, Tapping Machines, Reference
Sound Sources, DATRecorders, Mul­
tiplexers, Human-Body Vibration Ana­
lyzers, Level Recorders, Micro­
phones, Calibrators, and more.

Our rental and lease plans are flex­
ible enough to meet your needs. Our
rates are reasonable. And you still get
ourexpert engineering assistance-even
paid on-site personnel are available.

Strike a deal with us. And get on
with your job.

Call today.

SCANTEK INC.
916 Gist Avenue

Silver Spring, MD 20910
Tel:(301) 495-7738 • FAX 7739

Reader Service Number 7



Specialized Meetings Calendar

This calendar includes specialized meetings (seminars, short courses. workshops, etc.)
with limited attendance which feature programs on noise and its control. Entries for this
calendar are solicited from the I-INCE Member Societies and other organizations. In order
for a listing to appear in this calendar. information must be provided by the organizers of
a specialized meeting on the sessions planned for the technical program that will be devoted
to noise and its control. This is particularly important if the word noise does not appear in
the name or theme of the meeting. The registration fee for the event is also to be included
for each listing . Send requests for listings of future events with required details to:
Specialized Meetings Calendar, INCE/ USA, P.O. Box 3206, Arlington Branch,
Poughkeepsie, NY 12603. USA. FAX: +19144739325.

1996 October 01-03
Digital Signal Analysis for Application in
Sound and Vibration Course, Livonia,
Michigan, USA. Fee: USD 895. Contact:
B&K Continuing Education Seminars,
Spectris Technologies, Inc., 2634 Park
Central Blvd., Decatur, GA 30035-3987,
USA. Telephone: + 1 313 522 8600; FAX:
+1313 5224369.

1996 October 10
Noise Assessment and Control Course,
Seattle, Washington, USA. Contact: Uni­
versity of Washington, 4225 Roosevelt
Way N.E., Room 100, Seattle, WA
98105-6099, USA. FAX: +1 206 543
1069. e-mail: ce@u.washington.edu

1996 October 14-18
Vibration Control Short Course, State
College, Pennsylvania, USA. Fee: USD
995. Course Chairman: E.E. Ungar. Con­
tact: J. Hall, 225 Penn State Scanticon,
University Park, PA 16802-7002, USA.
Telephone: +1 814 863 5130; FAX: +1
814 863 5190. e-mail: Conference­
Infol@cde.psu.edu

1996 October 14-18
Acoustics & Noise Control Course, Som­
erset, Pennsylvania, USA. Fee: USD
1,425. Principal instructor: W.R Thorn­
ton. Contact: AVNC Continuing Educa­
tion Division, 250 Shagbark Drive, RD.
#1, Cheswick, PA 15024, USA. Tele­
phone: +1 412265 4444; FAX: +1 412
367-9233.
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1996 October 14-18
Highway Noise Analysis Seminar, Louis­
ville, Kentucky, USA. Instructors: L.
Cohn and A. Harris. Fee: USD 895. Con­
tact: M. Baechle, Dept. of Civil Engineer­
ing, University of Louisville, Louisville,
KY 40292, USA. Telephone +I 502 852
6590; FAX: +1 502 852 8851; e-mail:
lfcohn@llkyvx.louisville.edu

1996 October 15-16
Introduction to Vehicle Noise and Vibra­
tion Control Course, Livonia, Michigan,
USA. Fee: USD 495. Contact: B&K Con­
tinuing Education Seminars, Spectris
Technologies, Inc., 2634 Park Central
Blvd., Decatur, GA 30035-3987, USA.
Telephone: + 1 313 522 8600; FAX: +1
313 5224369.

1996 October 17
Measuring Sound Intensity Correctly
Course, Livonia, Michigan, USA. Fee:
USD 295. Contact: B&K Continuing Edu­
cation Seminars, Spectris Technologies,
Inc., 2634 Park Central Blvd., Decatur, GA
30035-3987, USA. Telephone: +1313

1996 October 27-28
ASTM Committee E-33 on Environ­
mental Acoustics, New Orleans, Louisi­
ana, USA. Contact: S. Mawn, ASTM, 100
Barr Harbor Drive, West Conshohocken,
PA 19428-2959, USA. Telephone: +1
610 832 9726; FAX: +1 610 832 9635.
522 8600; FAX: +1 313 5224369.

1996 November 11-15
28th Training Course in Noise Control,
Orlando, Florida, USA. Fee: USD 1200.

NoiselNews International

Instructors: R Hoover, L. Miller and R.
Keith. Contact: N. King, Hoover & Keith,
Inc., 11381 Meadowglen, Suite I, Hous­
ton, TX 77082, USA. Telephone: +1 713
4969876; FAX: +1 713 496 0016.

1996 November 12-15
Machinery Vibration Analysis II Course,
Brentwood, Tennessee, USA. Fee: USD
1050. Contact: The Vibration Institute,
6262 S. Kingery Highway - Suite 212,
Willowbrook, IL 60514. Telephone: +1
7086542254; FAX: +1 7086542271.

1996 December 04-06
Community Noise Enforcement Certifi­
cation Course, New Brunswick, New Jer­
sey, USA. Fee: USD 480. Contact:
Rutgers Noise Technical Assistance Cen­
ter, Dept. of Environmental Sciences,
Cook College, P.O. Box 231, New Bruns­
wick, NJ 08903-8644, USA. Telephone:
+1 908 932 8065; FAX: +1 908 932 8644.

1997 April 21-25
Measurements & Instrumentation
Course, Somerset, Pennsylvania, USA.
Fee: USD 1,425. Principal instructor:
W.R Thornton. Contact: AVNC Con­
tinuing Education Division, 250 Shag­
bark Drive, R.D. #1, Cheswick, PA
15024, USA. Telephone: +1 412 265
4444; FAX: +1412367-9233.

1997 May 19-23
Acoustics & Noise Control Course, Som­
erset, Pennsylvania, USA. Fee: USD
1,425. Principal instructor: W.R Thorn­
ton. Contact: AVNC Continuing Educa­
tion Division, 250 Shagbark Drive, RD.
#1, Cheswick, PA 15024, USA. Tele­
phone: +1 4122654444; FAX: +1 412
367-9233.

1997 June 23-27
Sound Intensity Course, Somerset, Penn­
sylvania, USA. Fee: USD 1,425. Princi­
pal instructor: W.R Thornton. Contact:
AVNC Continuing Education Division,
250 Shagbark Drive, RD. #1, Cheswick,
PA 15024, USA. Telephone: +1 412265
4444; FAX: +1 412367-9233.
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Standards News (USA)*

Avril Brenig, Standards Manager
ASA Standards Secretariat, Acoustical Society of America,
120Wall Street, New York, NY 10005-3993. (Telephone: + I
2122480373; FAX: +12122480146)

George S.K. Wong
Acoustical Standards Group, Institute for National Stand­
ards, National Research Council, Ottawa, Ontario KIA OR6,
Canada. (Telephone: +1 613 993 6159; FAX: +1 613990
8765)

American National Standards (ANSI Standards) developed
by Accredited Standards Committees 51,52,53, and 5/2 in
the areas of acoustics, mechanical vibration and shock,
bioacoustics, and noise, respectively. are published by the
Acoustical Society ofAmerica (ASA) through the American
Institute of Physics (AlP). In addition to these standards, a
Catalog ofAcoustical Standards - ASA Catalog 13-1995 is
available. Fora copy, contact Avril Brenig.

Comments on all material in Standards News are welcome.

Standards news from the United States
(Partially derived from ANSI Reporter, and ANSI Standards
Action, with appreciation)

Call for comment on American National Standards
This section lists proposed American National Standards that
solicit public comments and review. The final dates for offering
comments, listed in parentheses, are for information only. Cop­
ies of these documents are available from ANSI.

ACOUSTICS
BSR S1.13, Measurement of Sound Pressure Levels in Air
[revision of ANSI S1.13-1971 (RI986)

Specifies requirements and describes procedures for the
measurement of sound pressure levels in air at a single point in
space. These requirements and procedures apply primarily to
measurements performed indoors but may be utilized in outdoor
measurements under certain specified conditions. This is a
fundamental standard applicable to a wide range of measure­
ments and to sounds which may differ widely in temporal and
spectral characteristics; more specific American National
Standards complement its requirements. A classification is
given of the types of sound generally encountered, and t~e

preferred descriptor for each type is identified. This standard IS

intended to be used by practitioners in the field, as well as by

"This is an edited version of the Standards News department published in the Journal of
the Acoustical Society of America. Reprinted by permission. The full text appears In the
Journal of the Acoustical Society ofAmerica, 99(3), 1273-1275.1996 March. - Ed.

members of the general public who have little or no special
technical training in areas relating to acoustics. This standard
was originally listed for public review in the 15 April 1994 issue
of Standards Action. It is being resubmitted, owing to substan­
tive changes to the text. (1995 October 31)
BSR S3.44, Determination ofOccupational Noise Exposure and
Estimation of Noise-Induced Hearing Impairment (new stand­
ard)

Presents, in statistical terms, the relationship between noise
exposures and changes in hearing threshold levels for a noise
exposed population. This standard can also be applied to the
calculation of the risk of incurring a hearing handicap from
sustained daily exposure to noise. Guidance is provided as to
the measurement of noise exposure. This standard is an adaption
of the International standard ISO 1999: 1990 of the same name.
Unlike the international standard, this standard allows assess­
ment of noise exposure using a time/intensity trading relation
other than a 3-decibel increase per halving of exposure time.
(1995 October 31)

BIOACOUSTICS
BSR S3.6, Specification for Audiometers (revision of ANSI
S3.6-I989)

Covers devices designed for use in determining the hearing
threshold level of an individual in comparison with a chosen
standard reference threshold level. Provides specifications and
tolerances for pure tone, speech, and masking signals and de­
scribes the minimum test capabilities of different types of
audiometers. (1995 December 12)

BSR S3.22, Specification of Hearing Aid Characteristics (revi­
sion of ANSI S3.22-1987)

Describes air-conduction hearing aid measurement methods
that are particularly suitable for specification and tolerance
purposes. (1995 December 12)

Standard submitted for withdrawal

Audiovisual systems
BSR PH7.305-1981 (RI986), Test Method for Headphones
Used Primarily for Speech [withdrawal of ANSI PH7.305-1981
(RI986)\]

Covers measurement of the sensitivity and impedance of
audiovisual headphones used in instructional institutions. This
standard is being withdrawn because the information it includes
is no longer relevant, useful, and valid. The standard will be
replaced by an IEC standard.

Final actions on American National Standards
ANSI's Board of Standards Review has taken the final action
indicated on the standard(s) listed below. When the approved
standards are published, an announcement will be carried in
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Standards Action, in ANSI's Supplements to the Catalog of
American National Standards, and in trade publications.

ANSI S3.40-1989 (R1995), Guide for the Measurement and
Evaluation of Gloves which are Used to Reduce Exposure to
Vibration Transmitted by Hand (reaffirmation of ANSI S3.40­
1989). Reaffirmation date: 1995 July 24

Noise labeling for products
The American National Standards Institute has developed and
published a series of standards (ANSI Z535 series) containing
guidelines for developing cautionary and warning markings for
use on products. The Power Tool Institute Inc. has established a
working group that is presently conducting a ballot between its
members to standardize on pictographs to be used to inform the
power tool users to read the instruction manual. Once the
working group has selected three pictographs they plan to
conduct public testing according to ANSI 2535.3 and eventually
plan to seek global acceptance. The purpose of the above
working group: Noise Labeling for Products, is to establish
requirements for the use of measured noise emission values for
the purpose of noise labeling products; and the scope is to
describe the manner in which the sound power level and the
sound pressure level of a product shall be expressed for labeling
purposes.

Standards News from Abroad
(Partially derived from ANSI Reporter and ANSI Standards
Action, with appreciation)

Newly published ISO and IEC Standards and Technical
Reports
This section lists new and revised standards and technical re­
ports recently approved and promulgated by ISO and IEe.
These documents together with catalog listing several thousand
current ISO and IEC standards are available from ANSI.

ISO Standards

ACOUSTICS (TC 43)
ISO 3746: 1995, Acoustics -Determination of sound power
levels of noise sources using sound pressure - Survey method
using an enveloping measurement surface over a reflecting
plane.

ISO 11691: 1995, Acoustics - Measurement of insertion loss
of ducted silencers without flow - Laboratory survey method.
IEC Standards

ELECTROACOUSTICS (TC 29)
IEC 1260: 1995, Electroacoustics - Octave-band and frac­
tional-octave-band filters

IEC Technical Report

ELECTROMAGNETIC COMPATIBILITY (TC 77)
IEC 1000-2-5: 1995, Electromagnetic compatibility (EMC) -

Part 2: Environment - Section 5: Classification of electromag­
netic environments - Basic EMC publication.

ISO and IEC Draft International Standards
This section lists proposed standards that the International Or­
ganization for Standardization (ISO) and the International Elec­
trotechnical Commission (IEC) are considering for approval.
The proposals have received substantial support within the
technical committees or subcommittees that developed them
and are now being circulated to ISO and IEC members for
comment and vote. The final dates for offering comments, listed
in parentheses. are for information only. Copies of these docu­
ments are available from ANSI.

ACOUSTICS (TC 43)
ISOIDIS 3822-3, Acoustics - Laboratory tests on noise emis­
sion from appliances and equipment used in water supply instal­
lations - Part 3: Mounting and operating conditions for in-line
valves and appliances (revision of ISO 3822-3: 1984) (1996
January 28)

ISOIDIS 3822-4. Acoustics - Laboratory tests on noise emis­
sion from appliances and equipment used in water supply instal­
lations - Part 4: Mounting and operating conditions for special
appliances (revision of ISO 3822-4: 1985) (1996 January 28)

ISOIDIS 13475-1, Acoustics - Determination of sound emis­
sion quantities for stationary audible warning devices used
outdoors - Part 1: Field measurements (1996 January 14)

CEN/CENELEC
The following European drafts have been sent to members of
the European Committee for Standardization (CEN), and/or the
European Committee for Electrotechnical Standardization
(CENELEC). for enquiry and comment. The final dates for
offering comments, listed in parentheses, are for information
only. Copies of these documents are available from ANSI.

Noise Emission
prEN 12076, Measurement of noise emission from compressors
and vacuum pumps (engineering method) (1996 January 04).

International documents submitted to the U.S. for vote
and/or comment
Some of the documents processed recently by the ASA Stand­
ards Secretariat. Dates in parentheses are deadlines for submis­
sion of comments and recommendation for vote, and they are
for information only.

TAG ISO Documents

S12 First ISO/CD Amendment 1 to 1996-2-1987­
Acoustics - Description and Measurement of
Environmental Noise - PART 2: Acquisition of
Data Pertinent to Land Use (1995 November 17)
First ISO/CD 5129 - Acoustics - Measurement of
Aircraft Interior Sound Pressure Levels In-flight
(Revision ofISO 5129:1987) (1995 November 17)
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First ISO/CD [680 - Acoustics - Test Code for
the Measurement of Airborne Noise Emitted by
Rotating Electri cal Machinery (Revision of ISO
1680-1 :1986 and ISO [680-2: 1986) (1995
November 17)
First ISO/CD 14938 - Acoustics - Revision of B­
and C-Weightings and Lin-response for Noise
Measurement (1995 November 17)
lSOlDlS 13475 -1 - Acoustics - Determ ination of
Sound Emission Quantities for Stationary Audible
Warning Devices Used Outdoors - PART 1: Field
Measurements ( 1995 November 17)

TAG nsc Documents

81 FIRST IEC/CD 1672 - Electroac oustic s - Sound
Level Meters (Revision of IEC 651 :1979 and lEC
804:1985) (199 5 Nove mber 22)
IECrrC 29/313 /CDV - Draft 2nd Ed . IEC 942 :
Electro acoustics - Sound Calibrators (1995
December 04)
ISO/CD 7096 - First Co mmittee Draft for the
Revision of ISO 7096: 1982 and 1994 ­
Earth-Moving Machinery - Laboratory Evaluat ion
of Operator Seat Vibration ( 1995 November 30)

INTER-NOISE 95

INTER-NOISE 95, the 1995 Inter­
national Congress on Noise Control
Engineering, was held in Newport
Beach, California on 1995 July 10­
12. More than 700 engineers attended
the three-day Congress which had as
its theme Applications of Noise
Control Engineering. The emphasis
was on applications, practical
techniques for the control of noise in
many different areas, including
surface and air transportation, noise
control in the community, noise
control in the design stage of
machinery , and standards and
regulations for noise control.

You can now find the INTER­
NOISE 95 Table of Contents and a
description of the complete INTER­
NOISE Series on the Internet.

proceedings of

INTER-NOISE 95
Th 1995International CongreSS

e on .
Noise Control Engineermg

Ed/led/II ref
Robet1 J. Bernha
J. Stuart Bonon

VolumeI

1996 Septem ber

Table of Contents: http://users.aol.com/inceusa/in9S_toc.html
The INTER-NOISE Series: http://users.aol.com/inceusa/inseries.html
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Standards News (USA)*

Avril Brenig, Standards Manager
ASA Standards Secretariat , Acoustical Society of America,
120 Wall Street, New York,NY 10005-3993. (Telephone: + I
2122480373; FAX: +12 122480 146)

George S.K. Wong
Acoustical Standards Group , Institute for National Stand­
ards, National Research Council, Ottawa, Ontario KIA OR6,
Canada. (Telephone: + I 613 993 6159 ; FAX: + I 613 990
8765)

American National Standards (ANSI Standards) developed
by Accredited Standards Committees SI , S2. S3, and S/2 in
the areas of acoustics. mechanical vibration and shock.
bioacoustics. and noise. respectively, are published by the
Acoustical Society ofAmerica (ASA) through the American
Institute of Physics (AlP). In addition to these standards. a
Catalog ofAcoust ical Standards - ASA Catalog 13-1995 is
available. Fora copy. contact Avril Brenig.

Comments on all material in Standard s News are welcome.

Standards News from the United States
(Partially derived from ANSI Reporter, and ANSI Standards
Action, with appreciation)

Newly Published American National Standards

Acoustics
ANSI S12.2-1995, Criteria for Evaluating Room Noise

ANSI S 12.42-1995, Microphone-in-Real-Ear and Acoustic Test
Fixture Methods for the Measurement of Insertion Loss of
Circumaural Hearing Protection Devices

Standards News from Abroad

(Partially derived from ANSI Reporter and ANSI Standards
Action, with appreciation)

Newly published ISO and IEC Standards and Technical
Reports
This section lists new and revised standards and technical re­
ports recently approved and promulgated by ISO and lEe.
These documents together with catalog listing several thousand
current ISO and IEC standards are available from ANSI.

*This is an edited version of the Standards News department published in the Journal of
the Acoustical Society ofAmerica. Reprinted by permission. The full text appears in the
Journal of the Acoustical Society ofAmerica, 99(5), 2629-2635, 1996 May. - Ed.

ISO Standards

ACOUSTICS (TC 43)
ISO 9207:1995, Manually portable chain-saws with internal
combustion engine Determination of sound power levels ­
Engineering method (grade 2).

MECHANICAL VIBRATION AND SHOCK (TC 108)
ISO 8608:1995, Mechanical vibration - Road surface profiles
- Reporting of measured data.

IEC Standards

ELECTROACOUSTICS (TC 29)
IEC 1094-3: 1995, Measurement microphones - Part 3: Pri­
mary method for free-field calibration of laboratory standard
microphones by the reciprocity technique.
me 1094-4: 1995, Measurement microphones - Part 4: Speci­
fications for working standard microphones.

IEC Technical Reports

EQUIPMENT AND SYSTEMS IN THE FIELD OF
AUDIO, VIDEO, AND AUDIOVISUAL ENGINEERING
(TC 84)
IEC 268-18: 1995, Sound system equipment - Part 18: Peak
programme level meters - Digital audio peak level meter

ISO and IEC Draft International Standards
This section lists proposed standards that the International Or­
ganization for Standardization (ISO) and the International Elec­
trotechnical Commission (IEC) are considering for approval.
The proposals have received substantial support within the
technical committees or subcommittees that developed them
and are now being circulated to ISO and IEC members for
comment and vote. The final dates for offering comments, listed
in parentheses, are for information only. Copies of these docu­
ments are available from ANSI.

ACOUSTICS (TC 43)
ISO/DIS 3382, Acoustics - Measurement of the reverberation
time of rooms with reference to other acoustical parameters
(revision ofISO 3382: 1975) (19 February 1996)

CEN/CENELEC
The following European drafts have been sent to members of
the European Committee for Standardization (CEN), and/or the
European Committee for Electrotechnical Standardization
(CENELEC), for enquiry and comment. The final dates for
offering comments, listed in parentheses, are for information
only. Copies of these documents are available from ANSI.

Acoustics
prEN ISO 3822-3, Acoustics - Laboratory tests on noise
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emission from appliances and equipment used in water supply
installations - Part 3: Mounting and operating conditions for
in-line valves and appliances (1996 February 27)

prEN ISO 3822-4, Acoustics - Laboratory tests on noise
emission from appliances and equipment used in water supply
installations - Part 4: Mounting and operating conditions for
special appliances (1996 February 07)

International documents submitted to the U. S. for vote
and/or comment
Some of the documents processed recently by the ASA Stand­
ards Secretariat. Dates in parentheses are deadlines for submis­
sion of comments and recommendation for vote, and they are
for information only.

TAG ISO Documents

S12 ISOIDIS 5135 - Acoustics - Determination of
sound power levels of noise from air-terminal
devices, air-terminal units, dampers and valves by
measurement in a reverberation room (Affirmative
with comments)
ISOIDIS 6393 - Acoustics - Measurement of
exterior noise emitted by earth-moving machinery
- Stationary test conditions (Affirmative with
comments)
ISOIDIS 6394 - Acoustics - Measurement at the
operators position noise emitted by earth-moving
machinery - Stationary test conditions (Affirmative
with comments)
ISOIDIS 6926 - Acoustics Determination of Sound
Power Levels of Noise Sources - Requirements for
the Performance and Calibration of Reference
Sound Sources (Negative w/comments)
ISOIDIS 8528-10.2 - Reciprocating internal
combustion engine driven alternating current
generating sets Part 10: Measurement of airborne
noise by the enveloping surface method (1995
November 21)

SI ISOIDIS 10845 - Acoustics - Frequency
Weighting A for Noise Measurement (Negative
w/comments)

S12 ISOIDIS 10847 -In situ Determination of
Insertion Loss of Outdoor Noise Barriers of all
Types (Negative w/comments)
ISOIDIS 11200.2 - Noise Emitted by Machinery
and Equipment - Guidelines for the Use of Basic
Standards for the Determination of Emission Sound
Pressure Levels at a Work Station and at Other
Specified Positions

ISOIDIS 11201.2 - Noise Emitted by Machinery
and Equipment - Measurement of Emission Sound
Pressure Levels at a Work Station and at Other
Specified Positions - Engineering Method in an
Essentially Free Field Over a Reflecting Plane
ISOIDIS 11202.2 - Noise Emitted by Machinery
and Equipment - Measurement of Emission Sound
Pressure Levels at a Work Station and at Other
Specified Positions - Survey Method in situ
ISOIDIS 11203.2 - Noise Emitted by Machinery
and Equipment - Determination of Emission
Sound Pressure Levels at a Work Station and at
Other Specified Positions
ISOIDIS 11204.2 - Noise Emitted by Machinery
and Equipment - Measurement of Emission Sound
Pressure Levels at a Work Station and at Other
Specified Positions - Method Requiring
Environmental Corrections
ISOIDIS 11819-1- Acoustics - Method for
Measuring the Influence of Road Surfaces on Traffic
Noise Part 1: Statistical Pass-By Method (1995 July 18)
ISOIDIS 13473-1 - Acoustics - Characterization
of Pavement Texture Using Surface Profiles - Part
1: Determination of Mean Profile Depth
(Affirmative)
ISOIDIS 13475-1 - AcousticslDetermination of
Sound Emission Quantities for Stationary Audible
Warning Devices Used Outdoors Part 1: Field
Measurements (1995 October 13)
First ISO/CD 362 - Measurement of noise emitted
by accelerating road vehicles - Engineering
method (Revision ofISO 362: 1981) (1995
November 21)
First ISO/CD 1680 - Acoustics/Test Code for the
Measurement of Airborne Noise Emitted by
Rotating Electrical Machinery (Revision of ISO
1680:1986 and ISO 1680-2:1986) (1995 October 13)
First IEC/CD 1672 - Electroacoustics/Sound Level
Meters (Revision of IEC 651: 1979 and IEC
804:1985) (1995 October 13)
First ISO/CD Amd. 1 to 1996-2-1987­
Acoustics/description and measurement of
environmental noise - Part 2: Acquisition of data
pertinent to land use (1995 October 13)
First ISO/CD 3741 - Determination of sound
power levels of noise sources using sound pressure
- Precision methods for reverberation rooms (Rev.
ofISO 3741:1988 and ISO 3742:1988) (1995
November 21)
ISOIDTR 4869-4 - Acoustics - Hearing
Protectors Part 4: Method for the Measurement of
Effective Sound Pressure Levels for Sound
Restoration Earmuffs (1995 November 15)
First ISO/CD 5129 - AcousticslMeasurement of
Aircraft Interior Sound Pressure Levels in-Flight
(Revision ofISO 5129:1987) (1995 October 13)
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ISOIDIS 13332 - Reciprocating Internal
Combustion Engines - Test Code for the
Measurement of Structure-Borne Noise Emitted
from High-Speed and Medium-Speed Reciprocating
Internal Combustion Engine s (1995 December 31)
First ISO/CD 14163 - ISOITC 43/SC1 N 977 ­
Acoustics - Noise Control by Silencers
(Affirmative without comments)
First ISO/CD 14938 - AcousticslRevision ofB-and
C-Weighting and Lin-Response for
Noise-Measurement (1995 October 13)

TAG rec Documents

81 First IEC/CD 1672: ELECTROACOUSTICS­
SOUND LEVEL METERS (Revision of IEC 651:
1979 and IEC 804: 1985) (1995 November 22)
IECITC 29/313/CDV - DRAFT 2ND ED. IEC
942: ELECTROACOUSTICS - SOUND
CALIBRATORS (1995 December 04)

http://asa.aip.org

The Acoustical Society ofAmerica estab lished its home page in late
1995 as a service to its membership and others interested in all areas
of acoustics. The page begins with a statement of the purpose of the
Acoustical Society of America and then provides links to additional
pages which describe various activities carried on within the Society
and other aspects of acoustics. The page also provides links to some
audio samples.

Purpose
The Acoustical Society ofAmerica was founded in 1929 to increase
and diffuse the knowledge of acoustics and promote its practical
applications. Any person or corporation interested in acoustics is
eligible for members hip in this Society. Further information con­
cerning membership, together with application forms, may be ob­
tained by addressing Elaine Moran, ASA Office Manager, 500
Sun nyside Blvd, Woodbury, Y 11797-2999, telephone: (5 16)
576-2360, FAX (5 16) 576-2377; email: asa@aip.org.

An Introduction to the Society

• A Brief History of the Socie ty that includes the founding of the
organization in 1929, the establishment and growth of the Jour­
nal ofthe Acoustical Society ofAmerica, the history of meetings,
other Society publications, the standards program, and awards.

• Information on meetings held by ASA and links to meetings
abstracts.

• A list of future meetings of the Society

• Information on membership, including qualifications for me.w­
bership, information on sustaining membership, and benefil\~f

membership.

• Information on technical committees and technical groups with
further links to each technical area covered by the Society.

• Information on the Regional Chapters of the Society with further
links to each chapter where a list of contacts and officers can be
found.

• A list of Awards and Fellowships of the Society with internal
links to a description of each award and names of persons who
have received each award.

• A list of Sustaining Members of the Society.

• A list of officers, members of the Executive Council, and mem­
bers of the Technical Council of the Society.

• A listing of the ASA office staff.

• A description of the Journal ofthe Acoustical Society ofAmerica
including a list of Associate Editors and instructions for submit­
ting papers to the Journal.

• A description of Echoes, a quarterly newsletter published by the
Society with examples of cover pages of recent issues.

• Books published by the Society, including videotapes and com­
pact discs

• A description of the acoustical standards program, including the
standards committees established for standards development

• A description of the growth of the Society over the years.

• Statistics related to the technical interests of the members of
ASA.

• A profile of society membership, including links to various ways
of looking at the membership (age, degrees, professional affili­
ation, etc.)

An Introduction to Acoustics and Sound

• A link to a description of career opportuni ties in acoustics with
a description of all of the technical areas in acoustics covered by
the Society.

• A link to excerpts from chapter I, "The Wave Theory of Sound"
in Allan D. Pierce's Acoustics: An Introduction to Its Physical
Principles and Applications.

Links to Oth er Sites of Interest to Acousticians

• Links to a number of other organizations, including

+ The American Institute of Physics

+ The MIT Media Laboratory Group

+ The Laboratory of Seismics and Acoustics at TU Delft in The
etherlands

+ The Penn State University acoustics home page

+ Center for Acoustics and Vibrations at Penn State

+ The National Science Foundation

+ The WWW Virtual Library on Acoustics and Vibrations

+ The Yahoo seach engine at http ://www.yahoo.comlSci­
encelAcoust ics

+ Other Yahoo sites related to artificial intelligence and natural
language processi ng
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International Advertising Contacts

Belowis a list of international contacts for the advertisers in this issue.The telephone number is given first. and is followed by the FAX
number where available. In cases where there arc several telephone numbers per location, or several locations within a country. a colon
(:) separates the telephone number(s) from its respective FAX number. Advertisers, please Fax updates to Brian Benbrook at (90S)
981-1855.

ACO Pacific Inc.
Korea: +82 2 576 3 16 1; +82 2 576 3 163

Braunstein & Berndt
Germany: +49-(0) 7195-178828; +49-(0) 7 195-63265

CEL In struments
UK: 44 1462 422411 ; 44 1462 422511

lAC
Australia: +6 123374143
Canada: + 1 (4 16) 845 8900: + 1 (416) 845 7380; + 1 (604)

929-7357: +1 (604) 929-4337; + 1 (4 16) 847-7833 : + 1
(416) 847-7763; +1 (514) 663- 1440: +1 (514) 389-8450

England: +44 784 456 25 1; +44 7784 463303
Germany: +49 2 16 3843 1 33: +49 2 16 3806 18; +49 71 1 680

5485: +496226220 1
Greece: +77 92 193; +77 53 627
Hong Kong: +82 557 8633; +82 897 0423
Indonesia: +62 2 1 570 5 170; +62 2 1 5706309
Israel: +972 3 456 433: +972 3 5463290 ; +972 52 586 2 1I:

+972 52 547 244; +972 3 339 224: +972 3 333 980
Japan: +81 3 83 1 9595, +81 3 835 9658: (no FAX); +81 45

39 1 1906: (no FAX); +8 1 6 473453 1: +81 64734558;
+8 1 33 271 7771: +8 1 6 33 28 I 1928

Korea: +82 2 846 2708: +82 8416634;+82 2 577 6451/6: +822
577 6457

Malaysia: +60 03 904 46 1I; +60 03 904 4600
etherlands Antillies: +599 9 6 11 987; +599 9 6 11 744

Singapore: +65 29 1 7 123; +65 292 583 I
South Africa: +27 622 1743; +27 622 1306
Taiwan: +8862364 3456; +886 23653434
Thailand: +66 2 5 12 1438
Turkey: +90 II 48 1 6 10

Larson-Davis Laboratories
Australia, Indonesia , Thailand, New Zealand, Malaysia:

Vipac Instruments, +61 36479700; +6 1 36464370
Austria: LB-Electronics, +43 I 367 660; +43 I 369 8443
Belgium, Luxemburg: Akron, +32 2 757 035 1; +32 2 757

0607
Brazil: Oceanites, + 55 31 3328 100; +55 3 1 332 8090
Canada: Dalimar Instruments, Que (5 14) 424 0033; (5 14)

424 0030
Ont: (905) 508 8345; (905) 508 8344

Chile: Sisemas de Instrumentacion, +562 696 00 3 1; +562
6969665

France: Elexo, +33 I 69302880; +33 I 6930685 1
Germany: Ing. Buro Groninger, +49 6 172 72172; +49 6 172

746 18
India: A1phaTech Services. +91 I I 545 1700: +9 1 II 675 925
Ireland: Industrial & Marine Acoustics. +353 41 25647;

+3534 1 25743
Italy: Spectra SRL, +39 39 287 24 22; +39 39 287 24 30
Japan: Toyo Corporation, +81 356886800; +81 356886900

etherlands: Acoutronics, +3 1 162024421; +3 1 162025652
PRC, ROC: Samwell Testing. PRC: +861 4276783; +861

4276784 ROC: +8666488455; +866 6483024
Portugal: Decada, +351 1 4103420: +351 I 410 1844
Russia: Octava-. +7 095 489 8694; + 7095 404 61 19
South Afr ica : Spescom, +27 11 3150757; +27 II 805 1192
South Korea: Vico International, +822 571 2493: +822 571

2495
Spain: Deinsa, +345 440 7300; +345 440 7304
Sweden, Denmark, Finland, orway: Acoutronic, +468

765 0280 ; +468 73 1 02 80
Switzerland, Hungary, Yugoslavia: Anada AG,+410 I 810

3022;+4 10 18 104345
Thailand: Executive Training, +66 2 5 14 162 1; +66 2 530

0464
UK: Larson Davis Ltd., +44 642 49 1565: +44 642 490809
Venezuela: FranCa World Trading, +58 22849770: 58 2 284

9770

The M odal Shop
Australia: Davidson, +07 3841 4555; +07 3841 4500
Belgium: Data Analysis Products, +32 16402030: +32 16

403166
Canada: Analysis Electronics. 416 236 0578: 416 568 2404
France: Pcp-Tech Dis, +33 I 6477 29 29; +33 I 69302676
Germany: Synotech Sensor, +49 2462 7021: +49 2462 7025
India: Electronic Enterprises, +91 22 41 37096; +91 22 41

3334 1
Italy: Ing. Franco Luchsinger, +39 35 462678: +39 35 462790
Japan: TOYO Corporation, +8 1 3 5688 6826; +81 3 5688

6900
Korea: Korea Tech Meas Corp., +82 2 5543856: 5543859:

+82 2 5544880
Taiwan: Prowave Engineering Inc., +886 35 339650; +886

35326709
USA: 5 13 35 1 99 19; 5 134582 172
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IT Distributors
Australia: +6106 268 8272; +61 06 268 8276
Czech Republic: +42 02 752 641; +42 02 752 69 1
France: +33 I 694 12424; +33 I 69413127
Germany: +49089 6088 3599; +49 089 6088 3399
Hungary: +36 0 1 186 8952; +36 0 I 186 9852
Israel: +972 03 536 1411; +972 03 536 1412
Italy: +39 35 23 56 85; +39 35 2 1 21 94
Japan: +8 103 5978 5420; +8 1 03 5978 5440
Japan: +8 1 03 5420 73 14; +8 103 5420 7320
Korea: +82 02 423 9036; +82 02 4 12 7355
Spain: +34 I 3862222; +34 I 38645 80

Sweden: +4608 655 3003; +4608 655 3007
Taiwan, ROC: +88602 648 8455; +886 02 648 3024
Thrkey: +90 224 250 84 54; +90 224 350 84 57
UK: +44 0742 823141; +44 0742 823 150
USA: + 1 810 9525664; +1 810952 1610

OldB
France: 33 72 33 96 96; 33 72 33 02 12

Overly Manufacturing
Korea: +82 2 266 1962; +82 2 266 1964

now available in America

a'dS andGRAS ;~ts ore "t1» , o~ II'I ~' courtlf;es

• Mult imedia teacher of ac o ust ic s

• Sound . v ideo , an im ations a nd te xt

• Over 550 screens

MEDIACOUSTIC
CD-ROM ACOUSTIC ENCYCLOPAEDIA

G.R.A.S. (by Gunnar Rasmussen)

HIGH QUALITY TRANSDUCERS
• Micro ph o nes an d outdoor units
• In te nsity p robes a nd c al i br ators
• Pream pl if iers a nd cond it ioners

And more Acoustic and vibration acquisition and analysis
software, Dosimeters (O SHA compatible l. Dota
logging sound level meters, Acoustic calibrators,
Plug-in DSPboords, Prediction soI1wore, .... .

• PC operated I PcCo,d in... Ieee I

• Bonerv powered
• Integrated Signal conditioning

I 0 . 200 v mioophones • ICpCace....""'"'"" ... . )
• Real time frequency onolysis lup" 20 kHz

d<.oI channel l by FFT or digital filtering
techniques

• 800 line FFT with x 128 zoom
• Third octave and octave real time digital

filtering

• Closs1 integrating data logging sound
level meter

• Vibration measurements
• Intensity meter I scurd paM!< p'oc:.o.-.. )

• Building acoustics analyzer

SYMPHONIE
DUAL CHANNE L REAL TIME
MEASUREMENT SYSTEM

European leader in PC-based acoustic systems
SVAN912
THE SWISS ARMY KNIFE OF
SOUND & VIBRATION MEASUREMENT
• Closs 1 sound level me ter
• Rea l t im e narrow b o nd , octave a nd

third octave a na ly zer

• Vi br ation me te r
• PC p ro cessing sof tw ar e

HEADQUARTERS
111 rue du 1er Mars
F- 69100 Villeurbanne
FRANCE
Tel +33478539696
Fax +33 4 72 33 02 12
e-mail 0Idb@aic.fr

ACOUSTECH
Fax 206 776 5545

B.W.Oppenheim
Santa Monica· CA
Tel 3104505713
Fax 310 338 6028
Emoil:boppenhe@(mumail.lmu.edu

(Mediocousticonly )

01dB
L'a c n u s t t q u e n u m e r i q u e

S.B.S
Dublin· CA
Tel 510 828 8333
Fax 510 828 8360

Reader Service Number 30
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Organizational and Editorial Addresses
President, In ternational INCE: W.W.Lang.P.O.Box 3067 Arlington
Branch, Poughkeepsie, NY 12603, USA. FAX: +1 914 473 9325

President, IN CEIUSA: David M. Yeager, 2414 NW 36th Street, Boca
Raton, FL 3343 1, USA. FAX: + 1 954 7234334

Secretary-General, International [NCE: A. Cops, Ca th oli c
Universi ty of Leuven, Celestijne nlaan 2000, B- 3 00 1
Heverlee-Leuven, Belgium. FAX: +32 16327984

Managing Ed it or and Pan-American Editor: G. Maling, Jr .,
INCEIUSA, P.O. Box 3206 Arlington Branch, Poughkeepsie, NY
12603, USA. FAX: +1 914 463 0201

European Editor : A. Cops, International INCE, Catholic University
of Leuven, Ce lestijnenlaan 2000 , B-3001 Heverlee-Leuven, Belgium .
FAX: +32 16327984

Asia-Pacific Editor : A. Lawrence, P.O. Box 78, Wahroonga, NSW
2076, Australia. FAX: +61 2 449 8694

International INeE Member Societies
Australia: Australian Acoustical Society, Science Centre Foundation,
Private Bag 1, Darlinghurst NSW 20 10. FAX: +61 73454892

Austria: Osterreic hisc her Arbeit sri ng fur Larrnbekampfung ,
Wexstrasse 19-23, A- 1200 Wien. FAX: +43 I 330 5925

Belgium: Association Beige des Acousticiens, Belgische Akoestische
Vereniging (ABAV), c/o D. Sou brier, W TCB/CSTC, Mile C. Godard,
avoP. Holoffe 2l, B- 1342 Limelette. FAX: +32 2 653 0729

Brazil: Sociedade Brasileira de Acustica, SOBRAC, Acoustics and
Vibration Laboratory, Federal University of Santa Catarina, ex P.476,
Florian6polis, SC Brazil. FAX: +55 482 341 524

Canada : Canadian Acoustical Associa tion, P.O. Box 1351, Station F,
Toronto, Ontario M4Y 2V9. FAX: +1 613 9541495

China: Acous tical Society of China, 17 Zhongguancun Street, Beijing.
FAX: +86 LO 255 3898

Czech Republic: Czec h Acousti cal Society,Technicka 2, 16627, Praha
6. FAX: +42 23 11 1786

Denmark: Danish Acoustical Society, Lundtoftevej LOO, Bldg.
352-DTU, DK-2800 Lyngb y. FAX: +45 45880577

Finl and: Acoustical Society of Finla nd, Aco ustics Laborator y,
Helsinki University of Technology, Otakaari 5A. SF-02 150 Espoo.
FAX: +358 0 460224

France: Societe Francaise d' Acoustique, 33, rue Croulebarbe, 750 13
Paris. FAX: +33 I 43 31 7426

Germany: Norme na ussc hus s Akus tik, Liirm min derung und
Schwingungstechnik (NALS) im DIN und VOl, Postfach L01 139,
0 -40002 Dusseldorf r.FAX: +492 116214 149

Germany: Deutsche Gesellschaft fil l' Akustik, Carl von Ossietzky
Universitat, 0-26111 Oldenburg. FAX: +494417983698

Hong Kong: Hong Kong Institute of Acoustics, G.P.O. Box 7261, Hong
Kong. FAX: +852 2384 1178

Hungary: Acoustical Commission of the Hungarian Academy of
Sciences, Technical University, Chair of Electric Machines, Egry
Jozsefu . 18, I I I I BUdapest XI. FAX: +36 I 166 6808

Hungary: OPAKFI, Laszlo Fuszfas, General Secretary, Fa U . 68, 1027
Budapest. FAX: +36 1 2020452

India: Acoustical Society of India, clo Dr. M. L. Munjal, Indian
Instit ute of Science, Departmen t of Mec ha nical Enginee ri ng,
Bangalore, Karna taka 560 012 . FAX: +91 80 334 16 48

Italy: Associazione Italiana di Acustica, Institutodi Acustica o.M.Corbino,
ViaCassia 1216,1-00189 Roma. FAX: +396 3036 5341

Japan: Aco ustical Society of Japan, Ikeda Building, 2-7-7 Yoyogi,
Shibuya-ku, Tokyo 151. FAX: +8 1 3 3379 1456

Japan: Institute of Noise Control Engineering of Japan , INCE/Japan,
clo Kob ayasi Institute of Physical Research, Higashimotomachi
3-20-4 1, Kokubunji , Tokyo 185. FAX: +81423273847

Korea: Aco ustic al Society of Korea, 635 -4 Yuc ksam- Do ng ,
Kangnam -Ku, Seoul 135-703. FAX: +82 2 569 9717

Korea: Korean Society for Noise and Vibration Engineering, 735 25
Yuksam-dong, Kangnarn-ku, Seoul , 135-080. FAX: +82 2 563 4853

Lithuania: Lithuanian Acoustical Society. Kriviu St. 15-2, Vilnius 2007.
FAX: +370 2 22345 1

Mexico: Sociedad Mexicana de Acustica, Apaseo el Alto 21-2, Col.
San Bartolo Atepehuacan , Del. Gustavo A. Madero , c.P. 07730,
Mexico, D.E FAX: +52 57526 183

Nethe r la nds : Nederlands Akoestisch Genootschap, P.O. Box 162,
2600 AD, Delft. FAX: +31 15 269 2111

New Zealand: New Zealand Acoustica l Society, P.O. Box 11 8 1,
Auckland. FAX: +64 9 309 3540

Norway: AcousticalSociety of Norway. Acoustics Laboratory -ELAB,
N-7034 Trondheim-NT H. FAX: +47 73 59 141 2

Poland: Committee on Acoustics of the Polish Academy of Scien ces,
Polska Akademia Nauk, Palac Kultury i Nauki, Skrytka pocztowa 24,
00-90 1 Warszawa

Romania: Academia Rornana, Comisia de Acustica, Calea Victoriei
125, 7 1J02 Bucaresti. FAX: +40 I 312 0209

Russia: East-European Acoustical Association, Moskovskoe Shosse
44, 196158 St. Petersburg. FAX: +7 812127 9349

Ru ssia: Russian Acoustical Society, Andreev Acoustical Institute, ul.
Shvernika dA, 117036, Moscow. FAX: +7 095 126 841 1

Singapore : Noise Section, The Environmental Engineering Society of
Singapore, Kent Ridge, P.O. Box 1007, Singapore 9111. FAX: +65 779
1635

South Afri ca : Southern Africa Acoustics Institute, P.O. Box 912- 169,
Silverton 0127. FAX: +27 12 83 28 57

South Afr ica : N&V Division of the SAIMechE. clo South African
Institution of Mechanical Engineering, P.O. Box 93395 , YeoviIle 2 143.
FAX: +27 11 648 1387

Spa in: Sociedad Espanola de Acustica, Serrano 144, 28006 Madrid.
FAX: +34 1 411 765 1

Sweden: Swedish Acoustical Society, clo Tor Kihlman, Dept. of
Building Acoustics, Chalmers University of Technology, S-4 12 96
Gothenburg. FAX: +46 31 772 22 12

Switzer land : Schwei zeri sche Gesellschaft fur Akustik, Postfach 25 1,
8600 Diibendorf. FAX: +4 1 1 8234793

United Kingdom: Institute of Acoustics, Agriculture Hou se, 5
Holywell Hill, St. Albans, He rts, ALl lEU. FAX: +44 1727 8505 53

U.S.A: Acoustical Societ y of Ame rica, 500 Sunnyside Bl vd ,
WOOdbury, NY 11797. FAX: +1 516576 2377

U.S.A: Institute of Noise Control Engineering of the U.S.A., P.O. Box
3206 Arlington Branch , Poughkeepsie, NY 12603. FAX:+19 I4 463 0201
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Yugoslavia: Acoustical Society of Yugoslavia, clo Prof. P. Pravica,
Elektrotehniki Fakultet, Bulevar Revolucije 73, I 1000 Beograd

International INCE Sustaining Members
Bond voor Materialenkennis, Postbus 390, 330 AJ Zwijndrecht, The
Netherlands

Bruel & Kjeer A1S Skodsborgvej 307, OK 2850 Na-rum, Denmark

LMS International NV, Numerical Integration Technologies NV,
Interleuvenlaan 68, 3001 Leuven, Belgium

CEL Instruments Ltd., 35 Bury Mead Road, Hitchin, Herts SG5 IRT,
United Kingdom

Norsonic AS, P.O. Box 24, 3408 Tranby, Norway

Rion ce., Ltd., Higashimotomachi 3-20-41, Kokubunji, Tokyo 185,
Japan

International INCE Institutional Members
Argentina: Centro de Investigaci6n en Aciistica del Sistema INTI,
Parque Technol6gico Miguelete, Cassilla de Correo 157, 1650 - San

Martin, Provincia de Buenos Aires.

Belgium: Laboratorium voor Aoestiek en Therrnische Fysica, K.U.,
Celestijnenlaan 2000, B-3001 Leuven-Heverlee,

France: Centre Technique des Industries Mechanique, 52 Avenue Felix
Louat, BP 67, 60304 Senlis.

Japan: Sone Lab., R.I.E.C., Tohoku University, 2-1-1 Katahira,
Aoba-Ku, Sendai 980.

Portugal: Laboratorio Nacional de Engenharia Civil, Ministerio das
Obras Publicas, Transportes e Communicacoes, Av.do Brasil I01,1799
Lisboa.

Russia: Noise Control Association of the Baltic State Technical
University, clo Professor N.1. Ivanov, I-st.Krasnoarmejskaja I, 198005
St. Petersburg

Sweden: Department of Applied Acoustics, Chalmers University of
Technology, S-412 96 Gothenburg.

U.S.A.: Graduate Program in Acoustics, The Pennsylvania State
University, University Park, PA 16802.
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DIRECTORY OF NOISE CONTROL SERVICES

Information on listings ill the Directory ofNoise Control Services is available from INCE/USA, P. O. Box 3206
Arlington Branch, Poughkeepsie, NY 12603, USA. The price is USD 325 for four insertions.

CAVANAUGH TOCCI
ASSOCIATES INC.
Consultants in Acoustics
Architectural- Structural - Mechanical - Environmental

William J. Cavanaugh, INCE. Bd. Cert.
Gregory C. Tocci, INCE. Bd. Cert.
Timothy J. Foulkes, INCE. Bd. Cert.
K. Anthony Hoover, INCE. Bd. Cert.
Douglas H. Bell. INCE
Sheryl Soloman, INCE
Deborah J. Blasinsky, INCE Assoc.
Brion G. Konig, INCE Assoc.
327F Boston Post Road , Sudbury, MA
01 776. USA Telephone: (508) 443-7871
FAX: (508) 443-7873

SCANTEK, INC.
Sound and Vibration Instrumentation &
Engineering

• Sa les, Rentals, Service
• Tech nica l Support

9 16 Gist Avenue
Si lver Spring, MD 20910 USA
Telephone: (30 I) 495-7738

FAX: (30 1) 495-7739

ACENTECH INC.
28Technical Professionals Available for
Collaboration in:
• Architectural. Environmental and

IndustrialAcoustics
• oise and VibrationControl
• Structural Vibrationsand Structure-borne

sound
• Audiovisual. Video and Sound System

Design

Contact Eric E. Ungar, Sc.D., P.E.
INCE/USA Past President

125 Cambridge Park Drive
Cam bridge, MA 02 140 USA
Telephone: (6 17) 499-8000

FAX: (6 17) 499-8074

1996 September

CAMPANELLA
ASSOCIATES
DESIGN:
• Studios & Music Halls . Condos &
Apartments . Scientific and Seismic
Equipment Isolation. Transportation&
Industrial Noise . OEM: ACCULAB
Reference Sound Sources
FIELD TEST ING:
• ASTM. ANS I. AMCA. ASHRAE
• HUD. FAA . Sound Power. Intensity
• FEM AnalysisServices

320 I Ridgewood Drive
Co lumbus, OH 43026-2453 USA
Telephone: (6 14) 876 -5108

FAX: (6 14) 771 -8740

EGGERS INDUSTRIES

Wood Acoustical Products
Manufacturer: Complete line ofdoors.
panels, and custom products made per
specifications.
• All avai lable foreign and domestic veneers
• Doorsand panels tested accordingto

E90-90 andE41 3-87
• Single doors upto STC-51 . pairs. with

lites, stile & rail . and more
• Available with fire ratings

164 Lake Street
Nee nah, WI 54957, USA
Tele phone: (4 14)722-6444

FAX: (4 14) 722 -0357

CHARLES KULMAN

Motor Sports Sound Abatement
Use Permit Mitigation

7415 Gum Grove Lane
Vacaville, CA 95688-9653 USA
Telephone: (9 16) 678 -88 15
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WYLE LABORATORIES

Over 25 Years in Acoustics...

Research
Engineering
Consulting

Ar lington, VA, USA
Telephone: + I 703 4 15 4550
EI Seg undo , CA, USA
Telephone: + I 310 322 1763 X2330

RICHARD J. PEPPIN, P.E.

• BoardCertified (I CE)
• Fellow, ASA

Instrumentation
Standa rds

Testing
Building Acoustics

Accreditation
ISO 9000

50 12 Macon Road
Rockville, MD 20852
Telephone/FAX: + I 30 I 984 3375

FIREDOOR
CORPORATION
Manufacturersof FIRESO ICline of
hollow metal acousticdoor assemblies.
• Control sound transmission through

operabledoorways - without the look of
a thick, industrial door.

• Standard mortised hinges, typical 13/4"door.
• UL fi re ratings up to three hours(A label).
• Testedasan operable, I 3/4" doorto

ASTM E-90-90 upto STC 51 rating.

P.O. Box 380878
Miami, FL 33238-0878, USA
Telephone: + I 305 69 1 1500

FAX: +1 3058364797
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COLIN GORDON &
ASSOCIATES
Specializing in Acoustic and
Vibration Solutions

• Design of Low Vibrat ion Environments
• Vibration and Noise Surveys
• Environmental Noise Modelling
• Acoustic and Noise Control Design
• Noise and Vibration Monitoring

Suite 425
41 1 Borel Avenue
San Mateo, CA 94402

Tel: 415-358-9577
Fax: 4 15-358-9430
e-mail: cggordo n@ao l.com

WILSON, IHRIG &
ASSOCIATES, INC.
Acoustical Consultants

30 Years Expe rience in:

• Transportation Noise and Vibration

• Architectural, Environmental and Industrial
Acoustics

• Specialized Vibration Services

5776 Broadway
Oakland, CA 94618 , USA
Telephone :510 658-67 19

FAX:510 652-4441

RHLYONCORP
Design Solutions for New Products

• Quiet Products:
Program Management
Engineering Design

• Sound Quality:

Market Analysis
Focus Groups & Jury Testing

• Diagnostic Systems:

Manufacturing
Process Control

• Transducer Design

691 Concord Ave.
Cambridge, MA 02 138, USA
Telephone:617 864-7260

FAX:617864-0779
Email:rhlyon@mit.edu

This 384-page text on sound absorption technology, is accompanied by three
high-density floppy disks. The disks contain 39 executable DOS programs which,
together with the text, allow the user to make a wide variety of calculations
related to the properties of acoustical materials. For example, users are able to:

• Calculate the acoustical performance of porous materials,
• Design multi-layer porous absorbers with each layer specified separately,

• Determine the sound attenuation in lined ducts for a variety of duct parameters,

• Determine the acoustical performance of perforated and wire screen layers,

• Calculate the performance of acoustic resonators, and

• Calculate the absorption coefficient of flow-resistive screens.

Published by Noise Control Foundation. P.O. Box 2469 Arlington Branch. Poughkeepsie. NY 12603. USA.
FAX: +1 9144630201

Circle 6S on Reader Service Card.
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IN THE R&D LAB,
ON THE TEST TRACK,

ON THE PRODUCTION LINE,
AND IN THE FIELD

Model 3200/49
20 kHz Real-time
ALL 8 channels!!

CondenserM~rophones

and Signal Conditioning
Precise, Rugged, Affordable

Model 2900 SLM/RTA
Benchtop Analysis Power

in a Notebook Size Package

Handheld Sound Level Meters
Measuring, Logging, Monitoring

110 dB dynamic range, AC output

FOR SOUNDIVIBRATION MEASUREMENT
LOOK TO LARSON-DAVIS

Main Office:

Larson Davis Inc.
1681 West 820 North

Provo. UT 84601
U.S.A .

801-375-0177 • Telex 705560
FAX 801-375-0182

U.K. Office

Larson Davis ltd.
16 Scardale Crescent

Scarborough. North Yorkshire
England Y012 6LA

Phone: 0723 36 44 95
FAX: 0723 50 00 94



INTUITIVE AND POWERFUL

ACOUSTIC SOLUTIONS

Reader Service Number 19

or

Numerical Integration Technologies, Belg ium
"a' +32 (16) 4004 22 - fax +32 (16) 40 04 14

For more in formation or appli cation notes, call LMSN.America
Detro it "a' (810)952-5664 - fax (8 J0)952 -16 J0
LosAngeles "a' (714)891-4205 - fax (714)8'91-6809
New York "a' (20 I )227 -8722 - fax (20 J)808-4054

NUMERICAL

INTEGRATION

TECHN OL OG IES

For the ultimate vibro-acoustic experience...
SYSNOISE Rev 5,2 implements advanced acoustic modeling capabilities up-front in the design

phase to improve, refine and optimize acoustic performance at the soft-prototype level

• Completely graphical environment with mesh coarsener and dedicated acoustic
postprocessor for contour; vector and deformed shape plotting

• Acoustic FEM and choice of BEM methods for transient and harmonic analysis

• Easy-to-use "Wizards" guide you through the solution process

• Calculation of SPL sound power; acoustic intensity and panel vibrations

• Acoustic sensitivity analysis, the gateway to design optimization

• Support of experimental test data input for prediction and correlation

Fully integrated two-way interfaces with MSCINASTRAN, PATRAN, HYPERMESH, ANSYS,
I-OEAS, ABAOUS, RASNNMechanica, LMS CAOA-Xand others

• Validated by experiments

To find out how hundreds of engineers design quality into their products using SYSNOISEor

other NIT products, call the SYSNOISE team today. Case histories are available upon request.
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