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the latest word in anechoic room design...

lAC's new Metadyne Anechoic Wedge represents a scientificbreakthrough in anechoic room
design.The rugged perforated metallicMetadyne wedge offersbenefitsto researchers andqualitycontrol
managers that heretofore havebeen unattainable. These include:

• Impact resistance

• Resistance to erosion & circulation of
fibrous materials

• Readily cleanable and paintable
surfaces

• High fire-resistance (in case of spills or
use of flammable materials)

• Interchangeability and adjustability

Developed in lAC's Aero-Acoustic Laboratory,
the Metadyne design hasbeenproven in recent
field tests which have exceeded customer
specifications. Deviations fromtheoretical free­
field inverse square law were well within ISO
Standards.

One of ten Hemi-Anechoic Rooms with Metadyne Wedges at Advanced
Engineering Center, Ford Motor Company, Dearborn, Michigan. Speclflca- Ideally suited to acoustic laboratories working
tlons required cut-off frequencies of 125 Hz, 90 Hz, and 60 Hz. withengines,heavy equipment, dynamometers

and/orflammable materials.

The Metadyne Anechoic Wedge System Is an alternative to our standard
Microdyne™ Anechoic Wedges utilizing glass-fiber or foam-base materials.

lAC Mlcrodyne Anechoic Room with 125 Hz cut-off foam wedges
at Steelcase Corporation acoustical laboratory, Grand Rapids,
Michigan. Two Macrodyne Reverberation Rooms are also part of
this research and development facility.

One of three similar sized lAC Hemi-Anechoic Rooms, with glass­
fiber wedge cut-off frequencies of 90 Hz, at Chrysler's new Tech
Center, Farmington Hills, Michigan. Albert Kahn were the Archi­
tects and Walbridge Aldinger , Construction Managers.

Request 20-page lAC Bulletin 7.0102 with technical data on all types of lAC Anechoic Rooms, inclUding Mini-Anechoic
Rooms for small-component testing. For an overview of lAC products and services request Bulletin 0.0002.
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SoundmatilllFV,
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shed-resistant
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medical instruments.

adhesive, die-cut the parts toyourspecifications
and deliver just-in-time toyourassembly line.

Have a noise problem and want to avoid
the heat?Learn more about Soundcoat's ability
to give you noise reduction and product safety.

Call today and ask for a FREE copy of
Bulletin 900.
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That's why our noise control materials are
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Noise control problems?
Don't let the heat get to you.
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President's Column

The Winds of Change

M y service as 1993 president of
INCE/USA has provided a

unique opportunity for me to preside at
a time when the Institute is undergoing
profound change. Programs initiated
by my predecessors, INCE Presidents
John Van Houten and Nancy Timmer­
man , have matured, and further signifi­
cant changes in the operation of
INCE/USA have occurred during the
past 12 months - with more to come .

The launch of Noise/News Interna­
tional is one of the initiatives started
under the leadership of1992INCE/USA
President John Van Houten, I-INCE
President William W. Lang, and Acting
INCE/USA Managing Director George
Maling. I think readers will agree that the
merger of the I-INCE newsletter and
Noise/News has created an outstanding
communications vehicle for the noise
control engineering community.

The restructuring of INCE/USA
membership qualifications and the con­
cept of Board Certified Members began
under the leadership of1991 INCE presi­
dent Nancy Timmerman, and the new
procedures were approved in 1993 May.
I am pleased to report that a great many
of our INCE Affiliates and Associates
have converted to membersofINCE, and
that we have received a gratifyingly large
numberofnew applications for member­
ship. At the same time, we continue to
offer the INCE/USA fundamentals ex­
amination as a path to membership and
the INCE professional examination as a
path to Board Certification.

Another major initiative in 1993 was
a change in the INCE/USA bylaws to
create the Office of Managing Director
of INCE/USA. It seems clear that
INCE/USA will need professional man­
agement as it grows and as the dedicated
all-volunteer founders of the organiza­
tion relinquish some of their duties.

A significant event of 1993 is
the retirement, after twenty years
of service, of Professor Malcolm
Crocker as Editor-in-Chief of the
INCE/USA's premier technical
publication, Noise Control Engi­
neering Journal. The words, re­
peated below,from my September
23 letter to Professor Crocker best ex­
press my gratitude to him for his extraor­
dinary years of service to INCE/USA,
and, I believe, the gratitude of the entire
noise control engineering community.

"When I reviewed the extraordi­
nary contributions you have made to
INCE since 1971 - the 20 years as
Editor-in-Chief of NeEJ, your or­
ganization of the first INTER-NOISE
conference in 1972 and the NOISE­
CON conference which you chaired
in 1979, your service as a seminar
instructor from 1973 to 1986, your
contributions as a member of the first
Board of Directors from 1972 to
1974, and later from 1978 to 1983,
and your service as INCE President
in 1981 - I know how dedicated you
have been to the goals of INCE. It is
unlikely that the Institute will ever
have another member who is willing
to give so much to support the profes­
sion of noise control engineering. As
1993 President, I speak: for all past
officers and directors of INCE when
I offer heart-felt thanks for all that
you have done for INCE over these
past 22 years."

At the INCE/USABoard meeting on
1993 October 3, Professor Crocker was
awarded the lifetime title of "Editor-in­
Chief, Emeritus" of NCEJ.

I believe that the changes we are mak­
ing in INCE/USA operations , in itsmem­
bership structure, and in its publications
will only strengthen the organization and
prepare us for a continuing leadership
role in noise control engineering.

- William J. Cavanaugh
1993INCEIUSA President
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Relating objective measurements to

subjective impressions isadifficult task.

When evaluating the sonic Qual ityof

products, wouldn't it make sense if

measurement systems interpreted and

evaluated sounds the way you do?

Binaural measurement captures sounds

exactly as a listener would hear them,

preserving spatial and temporal informa­

tion. Comprehensive signal processing and

psychoacoustic parameter evaluation work

together withyour perception of hearing to

identifyand Quantify annoying sounds in

ameaningful way. Compatibility with

traditional measurements isassured at

the same time.

Sonic Perceptions, Inc., in association

with HEAD acoustics GmbH, is dedicated

to the artand science ofbinaural recording

and psychoacoustic analysis. With unsur­

passed measurement systems as

well as service and technical

support, we can help you solve

your most difficult noise problems.

Let us bring out the beauty

inyour product.

1HEAD acoustics GmbH
Kopfbezogene Aufnatme· und-I WoedergabetectniU.leBtecmik

Call us at (203) 838-2650 for more

information orto arrange ademonstration.

Sonic Perceptions is theexclusive NorthAmerican

distributor of HEAD acoustics technology

28Knight Street, Norwalk, Connecticut 06851

tel203.838.2650 fax 203.854.5702
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Editor's View

Action Plans and Strategies

T he first feature article in this issue is
titled Sweden's Action Plan Against

Noise; it has been prepared by Tor
Kihlman on behalf of the Swedish gov­
ernment. Those of us who attend the IN­
TER-NOISE series of congresses are
well aware that there is intense interest in
noise issues in Sweden, and that this in­
terest is shared between those in industry,
educational institutions, consulting prac­
tice, and in the government. This broad
interest is what gives the plan a good
chance for success, and, with proper
funds available, it will probably succeed.
I am sure that the worldwide noise control
engineering community will follow the
actions being taken in Sweden; these ef­
forts may become a model for other coun­
tries to adapt to their own cultures and
national needs .

I am, however, reminded ofevents in
the United States during the last 22 years
and the inability of the noise control
engineering community, including the
government, to develop and implement
a long-term strategy for the control of
noise. The Noise Control Act of 1972
was the beginning of the process. The
Quiet Communities Act was passed in
1978, and the U.S. Environmental Pro­
tection Agency (EPA) spent about USD
100 million attempting to develop a
noise strategy and regulate the noise
emissions of a wide variety of sources,
including portable air compressors, gar­
bage trucks, motor vehicles, etc . In
1981, President Reagan declared noise
a "local problem" and removed the EPA
from the noise control scene.

Noise control activities continue, of
course, in other agencies of the U.S.
government such as the military, the
Federal Aviation Administration, and
the Federal Highway Administration.

I sifted through myoid files, and came
across a 1976 letter from Charles Elkins
who, at the time, was the EPA's Deputy
Assistant Administrator for Noise Con-

trol Programs. He attached a draft
national noise control strategy
prepared by the EPA, and asked
for comments by 1976 December
20. In responding, I sent Mr.
Elkins a plan of my own, but never
received an acknowledgement.

In 1991 , the status of the
Noise Control Act of 1972 was ques­
tioned by a small U.S . government
agency, and a report by a lawyer, Sidney
S. Shapiro, and a scientist, Alice H.
Suter, was prepared on options to abate
noise pollution and on noise and its
effects. Later in 1991, the American
Speech Language-Hearing Association
held a symposium on noise strategies,
and issued a report and recommenda­
tions from the professional community
to the 102nd Congress of the United
States . The title of the report was "Com­
batting Noise in the '90s: A National
Strategy for the United States." Unfor­
tunately, the first year of the l03rd US
Congress is essentially over, with little
action to implement the strategy.

The point is that the development and
implementation of a national action plan
against noise in any country requires
close cooperation between government
(on both the national and local level),
the academic community, noise control
professionals in both industry and con­
sulting practice, and researchers who
can identify and articulate the effects of
noise on the citizenry. The public has to
be convinced that a low-noise environ­
ment is essential to its health and wel­
fare, and governments must be commit­
ted to the support of a long-term
program to reduce environmental noise.

It would appear that Sweden has a
good opportunity to make some pro­
gress. Certainly an Action Plan is better
than a Strategy, and I am sure that we all
want to see the plan succeed.

-George C. Mating, Jr.
Pan-American Editor
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Member Society Profile

The Swedish Acoustical Society (SAS)

Svenska Akustiska Sallskapet or the
Swedish Acoustical Society (SAS)

was established as a focal point for inter­
est in the field of acoustics within Swe­
den. The founding of SAS in Stockholm
on 1945 March 21 was on the initiative of
Stellan Dahlstedt, later of Aku stik­
Konsult, and Per Briiel, later co-founder
of Bruel and Kjaer. SAS presidents in
recent years, each serving a three-year
term, have been Gunnar Fant, Johan
Sundberg, Bertil Johan sson and Sven
Lindblad . The current president of the
society is Tor Kihlman, Chalmers Univer­
sity of Technology, Gothe nburg. SAS
publishes a quarterly journal ; the editor­
in-chief is Ulla Byman, Akustik -Konsult,
Stockholm. Today, SAS has about 350
members.

From its founding, SAS broadened the
scope of its activities to encompass all of
the areas of acoustics and several allied
disciplines, such as physiology and audi­
ology. Initially, the activities of the soci­
ety were concentrated in Stockholm at the
Royal Institute of Technology. One topic
was chosen for an SAS meeting, a paper
was presented and then fo llowed a
lengthy discussion. Later the activities
were expanded to include Sweden's sec­
ond and third cities , Gothenburg and
Malmo, and indeed the whole of Sweden .
It has now become a tradition of SAS to
hold an annual meeting with several lec­
tures and a social function.

In 1954, SAS played an active role in
the formation of the Scandinavian
Acou stical Society (NAS) whose first
meeting was held in Copenhagen, Den­
mark with Paavo Ami of Finland as
president. Members ofNAS are the four
acou stical societies of the Scandinavian
countries. The societies take turn s host-

This is the fourth in a series ofarticles on
the history and activities of the Member
Societies ofInternational INCE .- Ed.

1993December

ing the Scandinavian Acous tica l Meet­
ings . For example, SAS hosted the Scan­
dinavianAcoustica lMeeting (NAS 82) in
Stockholmduringthree daysofAugustin
1982 with Bert il Johansson as chairman.
As evidence of the intense interes t in
noise in Scandinav ia,75of the 119papers
prese nted at that conference, or 63%,
were rela ted to noise.

SAS is an active member society of
International INCE. Testimony to the
continuing interest in noise in Sweden
was presented in 1990 when SAS hosted
INTER-NOISE 90 at the Chalmers Uni­
versity of Technology in Gothenburg.
The number of registered delegates at that
congress exceeded 800 with participants
coming from 39 countries. The largest
delegation was, of course, from Sweden
with over 200 participants. With the
theme Science for Silence, the congress
was focused on the need for applied sci­
ence to support future improvemen ts in
environmental noise levels.

SAS continues its involvement as a
society ded icated to di ssemin atin g
knowledge in the field of applied acous­
tics, particularly as related to the noise
problem in the world. Beginning in 1989,
SAS has organized sessions on noise at
the world ecology congresses held in
Gothenburg. At Ecology 89, an overview
was given of noise control measures and
strategies to control environmental noise
problems. The focus of the session at
Ecology 91 was on external industrial
noise. In 1992 at a congress on working
environments, the session dealt with
noise at the workplace. At Ecology 93, the
special session organized by SAS de­
scribed a special action plan to reduce
community noise.

For further information about SAS and
its current programs, please contact the
society at the address given in the NNI
Directory on page 246 of this issue.

NoiselNews International
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People

Per V. Bruel is Awarded Honorary Membership
in the Belgian Acoustical Association

Professor Andre Cops, left, awards Dr. Per V. Briiel honorary
membership in the Belgian Acoustical Association.

The final day of INTER-NOISE 93, 1993 August 26, served as
the occasion to present Dr. Per V. Bruel with an Honorary Mem­
bership in the Belgian Acoustical Association. The presentation
was made by Dr. Andre Cops, General Chairman of INTER­
NOISE 93 and President of the Belgian Acoustical Association,
immediately before Dr. Brilel began his INTER-NOISE 93 dis­
tinguished lecture, "Do we Measure Hearing Damage Correctly?"

The award was given ". . . For outstanding leadership in
research, in development ofmeasuring equipment and interna­
tional standardization in the field of acoustics and noise and
vibration control."

Professor Cops thanked Dr. Bniel for many contributions to
acoustics and noise control, and awarded him the certificate of
honorary membership as well as an etching of the city hall of
Leuven.

Bannister is Named ASME Fellow
Ronald Bannister, a Member of the Institute of Noise Control
Engineering of the USA, has been elected a Fellow of the
American Society of Mechanical Engineers (ASME).

A 37-year veteran of Westinghouse Electric Corporation, Mr.
Bannister has been instrumental in the development of many
Westinghouse power generation projects , most recently in the
development of combined-cycle electric power generation,
noise control and air pollution.

He has presented and published over 60 articles in numerous
technical publications, and his work has formed a significant
foundation for the ASME and ANSI Codes that have been
published.

He is the manager of gasification programs at Westinghouse
in Orlando, Florida, USA . Some years ago he worked in the
marine division, reducing the vibration and noise of steam
turbine-generator sets and steam turbine main propulsion ma­
chinery used on nuclear sub-
marines. In the large steam
turbine division, he designed
the industry's largest steam
turbine test facility at the
Chester Station of Philadel­
phia Electric Co., Lester,
Pennsylvania, USA. In the
power generation technology
and strategic operations divi­
sion, he develops direct and
indirect coal firing and the use
of biomass in an air-blown
gasifier.

An ASME member since
1968,Bannister is a member of Ronald 1. Bannister

the Boardon Performance Test
Codes, the Coal Utilization Committee, and is an alternate on the
National Nominating Committee. Mr. Bannister received the
B.S.M.E. degree in 1957 from the Georgia Institute of Technol­
ogy, the M.S.M.E. in 1965 from Villanova University, and the
M.BA from the Florida Institute of Technology in 1986.

Elizabeth A. Cohen Selected to Serve
as 1993-1994 Congressional Science
and Engineering Fellow
Elizabeth A. Cohen has been selected by the Acoustical Society
of America to serve as a Congressional Science and Engineering
Fellow for 1993-1994. The Congressional Science and Engi­
neering Fellowship program was organized by the American
Association for the Advancement of Science (AAAS) twenty
years ago to achieve closer ties between the scientific and
government communities. Dr. Cohen is one of about twenty-five
Fellows chosen by various scientific organizations to spend a
year working as special legislative assistants on the staffs of
members of Congress or Congressional Committees.

Dr. Cohen received her Ph.D. in Acoustics from Stanford
University in 1980 where she is currently Consulting Professor
of Electrical Engineering. She has practiced engineering acous­
tics for the last sixteen years and is President of Cohen Acous­
tical, Inc., Los Angeles, CA, which specializes in technology
assessment. She has served for five years as the acoustician for
the Los Angeles Philharmonic at the Hollywood Bowl and is
currently the acoustician for the Aspen Musical Festival. She is
a member of the Acoustical Society of America, Audio Engi­
neering Society, Institute of Noise Control Engineering, and the
Society of Motion Picture and Television Engineers.
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Elizabeth Cohen is the sixth Congressional Science and
Engineering Fellow selected by the Acoustical Society of
America .

Raiendra Singh Receives
ASEE's George Westinghouse Award
Rajendra Singh, Professor of Mechanical Engineering at the
Ohio State University, received the George Westinghouse
Award at the 1993 Annual Conference of the American Society
for Engineering Education. Dr. Singh was recognized for "dis­
tinguished contributions to the teaching of students of engineer­
ing."

This award was established by the Westinghouse Foundation
in 1946 as an annual award to young engineering teachers of
outstanding ability as recognition and encouragement of their
contributions to the improvement of teaching methods in engi­
neering. The award, founded by Westinghouse Educational
Foundation, consists of $5,000, a $500 grant for the recipient' s
travel to the ASEE Annual Conference and a certificate.

Professor Singh is a Member of INCE/USA and was a
recipient of the INCE Education Award in 1989. He is a Fellow
of the Acoustical Society of America, and the American Society
of Mechanical Engineers . He is a member of the Society for
Experimental Mechanic s, American Helicopter Society, Ameri­
can Society of Heating, Refrigeration and Airconditioning En­
gineers, American Academy of Mechanics and American
Society for Engineering Education.

Argiro Receives ASNE Saunders Award
Larry Argiro of the Carderock
Division, Naval Surface War­
fare Center in Annapolis,
Maryland, USA, received the
Harold E. Saunders Award
from the American Society of
Naval Engineers (ASNE)dur­
ing an awards dinner at their
annual symposium on May 7.
The Carderock Division is the
former David Taylor Re­
search Center.

ASNE's highest award, the
Saunders Award, focuses the

Larry Argiro acclamation of the naval engi-
neering community upon an

individual whose dedication and top-quality professionalism
have earned wide recognition as truly outstanding among his
peers. This award calls for specific career-long productivity,
growth and outstanding accomplishments in the field of naval
engineering.

Argiro is currently head of the Machinery Research and
Development Directorate which develops and evaluates power
systems, ship automation control, machinery dynamics and
silencing, shipboard energy availability and conservation, elec-

trical and machinery systems integration and electric/magnetic
silencing.

He was recognized for his pioneering work in developing
acoustIcal measurement and analysis technology for acoustical
characterization and classificatIon of ships and submarines. His
work considerably reduced shipboard machinery components
noise, which provided a principal means of submarine detection
and classification. In addition, the noise source reduction tech­
nology developed under his leadership exceeds the private
sector's environmental and personal comfort acoustical
requirements.

Argiro has translated the silencing technology developed in
his Directorate into design guidance and specification, which
was implemented in new and backfit designs.

The Carderock Division, Naval Surface Warfare Center,
provides research, development, test and evaluation, fleet sup­
port, in-service engineering, and test ranges for the U.S. Navy
surface ships and submarines and advanced craft. The Division
employs approximately 4,500 personnel at its headquarters in
Bethesda, Maryland, as well as two major operating sites at
Annapolis, Maryland, and Philadelphia, Pennsylvania.

ASA Presents an Award for an
Outstanding Paper by a Young Presenter
The Technical Committee on Noise of the Acoustical Society of
America is pleased to announce two winners of the Outstanding
Paper by a Young Presenter award. The winners were selected
for the quality of presented papers comprising both the content
and the delivery of the paper. To qualify for the competition, the
presented were required to be under 30 years of age, be the first
(or sole) author of the paper, deliver the oral presentation of the
paper, and make available written copie s of the presentation.

Winners honored at the 126th meeting of the Acoustical
Society of America in Denver, Colorado, USA in October were:

• William Constantine of the Washington State University
Department of Mechanical Engineering for the paper "Wav­
elet analysis of blade-vortex interaction noise," coauthored
by C. Pezeshki and M. Mosher.

• Chri stine Verhaegen of the Catholic University of Leuven,
Belgium for the paper "Improvement of the spatial Hankel
transform to determine the impedance of outdoor ground
surfaces," coauthored by W.Lauriks and A. Cops.

Each winner received a certificate and USD 250 as a prize
which was awarded at a ceremony during the meeting of the
ASA Technical Committee on Noise in Denver, Colorado, USA
in October.

Outstanding Paper by a Young Presenter awards are an
ongoing program of the ASA Technical Committee on Noise.
Presenters need not be members of ASA to be eligible for
awards. For additional information, contact Joseph Pope, P.O.
Box 236, Newton Center, MA 02139, USA.
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Feature

While seemingly endless debate continues in many
countries on what should be done about noise, one

country has addressed the problem squarely,and has devel­
oped in record time an Action Plan against Noise. That
country is Sweden! As reported in NNI (Vol. 1,page 36), the
Swedish Parliament resolved in the autumn of1990 that an
integrated Action Plan against Noise should be prepared
and submitted to Parliament without delay.

On 1992 February 13. Sweden's Minister of the Environment and Natural
Resources appointed Professor Tor Kihlman ofthe Chalmers University ofTechnol­
ogy in Gothenburg, Sweden as a special investigator for the purpose ofpreparing
an integrated Action Plan against Noise. The investigator should describe the
situation regards noise and the degree ofannoyance that it causes. His Action Plan
should include proposals in the following areas: noise suppression at source, the

external environment, work environments, housing envi­
ronments, leisure environments, and research and educa­
tion. The aim ofthe plan should be to reduce the number
ofpeople who are exposed to noise disturbance. It should
be directed at concrete measures with a realistic prospect
of implementation and should also include preventative
measures.

SWEDEN A briefreport on the Action Plan was published in the
last issue ofNNI (Vol. 1, page 159) which went to press
just two weeks after the final version of the plan was
presented to environmental minister Olof Johansson by
Professor Kihlman on 1993 July 01. The complete plan
is now available in a 345-page book (Statens offentliga
utredningar 1993:65) published by the Swedish govern­
ment. What follows is an abbreviated English-language
version of the Action Plan prepared by Professor
Kihlman with interspersed summaries containing his
assessments and key recommendations.-Ed.

by Tor Kihlman

Sweden's Action Plan
Against Noise
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"The most tormenting of all pollution is noise,
modern technology's gift to mankind. Anyone whose
ears have been filled with the ever-changing music
of the winds can hardly imagine the loud sounds
from motors that plague the inhabitants of a large
city on the street, at work , at home and that tear at
the nerves of the ear and cause a strangling feeling
of suffocation." (" Letter to Columbus" by Rolf
Edberg, 1973.)

Noise as an Environmental Problem

My assessment and recommendations for the
Action Plan, in summary:

Noise is the environmental factor that affects
nearly everyone. Noise is defined as unwanted
sound and it has many effects on health. The
hearing organ can be totally or partially destroyed
in an irreversible manner. Noise can be speech­
interfering and sleep-disturbing and affect our
daily lives. The principal sources of noise are
road traffic, train traffic, air traffic, and indus­
tries. In addition, many people are disturbed by
insufficient sound insulation in dwellings and by
the noise of recreational areas. At the noise limit
LAeq 24 h = 55 dB, free field value, which is often
referred to as a "good" environment, approxi­
mately 10 - 15% of the people exposed will be
highly annoyed. The Action Plan aims:

• to eliminate in the long run the risk of hearing
impairment from noise, other than through
accidents,

• to eliminate the risk of damaging hearing
through leisure time activities,

• to essentially improve, during a lO-year pe­
riod, the situation for approximately 300 000
persons who today live in areas exposed to
LAcq > 65 dB from road traffic,

• to create a good environment from the noise
point of view on the "quiet side" of dwelling
houses,

• to make available within a lO-year period a
relatively large number of sound-classified
dwellings and to give people information con­
cerning the noise conditions in these dwell­
ings, and

• to preserve carefully those environments
which are quiet and not create additional envi­
ronments which are bad from a noise point of
view.

The noise level in the work place must be
below LAeq = 75 dB in order for the risk of
hearing impairment to be zero and this should be
the long-range goal for noise abatement. In the

Action Plan, a sound level L Aeq < 40-45 dB in
urban areas, in the outdoor environment, is de­
fined as a good environment, while L Aeq = 55 dB
can be characterized as an acceptable level.

Noise is omnipresent and ranks highly on the list
of pollutants of an industrialised society. A sound
which one person finds pleasant to listen to may be
extremely disturbing to another.

As an environmental problem, noise has a num­
ber of unique properties and its adverse effects are
of many different types. Loud sound levels (noise)
can totally or partially damage the hearing organ in
an irreversible way. Noise at substantially lower
levels than that which involves a risk for hearing
impairment can disturb our sleep and affect our daily
lives. Noise limits or guidelines for maximum al­
lowable levels usually involve a higher risk or an­
noyance than would be accepted for other sources of
pollution. Noise is thus a global pollution with long­
term effects.

Since noise abatement measures in our society
have been neglected during the past decade, the
Riksdag (the Swedish Parliament), in the spring of
1991, pointed out the need for a comprehensive
analysis and a program to combat noise. It was
resolved that an integrated Action Plan Against
Noise should, without delay, be submitted to the
Riksdag. The purpose of the plan should be to reduce
the number of persons exposed to annoying or hear­
ing-impairing noise . In the 1991 Statement of Gov­
ernment Policy, the Government proclaimed noise a
priority issue.

A Good Acoustical Environment
Various indices have been developed for assessing
the impact of noise and for regulating exposure to it.
The measures chosen for different kinds of exposure
to noise in this Plan are in most cases equivalent
A-weighted sound levels in dB, Leq. When appro­
priate, A-weighted maximum sound levels in dB,
Lxmax. are needed to fully describe the noise situ­
ation and nuisance.

The defmition of a good sound environment var­
ies according to circumstances. It is essential to
define the meaning of a good sound environment
without first considering what is technically and
economically feasible. Workplaces should clearly be
free of risks of hearing damage, which corresponds
to a thre shold level of a maximum A-weighted
equivalent sound level of 75 dB. Good dwellings,
even in densely populated areas , should keep us
from hearing the neighbor's stereo or from having
our sleep disturbed by outdoor noise. Therefore, the
sound insulation between neighbors should be more
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than just adequate and the A-weighted outdoor
equivalent noise level caused by traffic or other
sources should not exceed 40-45 dB. Although this
goal is not universally attainable, the proposed out­
door noise limits can be met in many urban areas.

The Action Plan designates LAeq 8 h < 75 dB as
the risk free level for hearing impairment. For a good
and comfortable sound environment in residential
areas, an outdoor noise level of LAeq24h<40-45 dB
is designated.

In Sweden as well as in many other countries,
an outdoor sound level of LAeq24 h < 55 dBA has
been considered a long-term goal for a good sound
environment. However, since 10 - 15% of the
population is highly disturbed by noise at this
level, and speech interference is far from negli­
gible, this level cannot be characterised other than
as unacceptable. As can be seen from the cost­
benefit analysis described below, people living in
homes with an outdoor sound level ofLeq =55 dBA
are, on the average, willing to pay substantial sums
for a quieter environment.

Road traffic is the prime source of noise in our
living areas. Noise from railways and air traffic
affects fewer people, as does noise from industrial
activities. Noise from the neighbour's stereo and
from different motor-driven tools, household ma­
chines, fans and ventilation systems in homes can
also give rise to disturbances in different ways. We
can be annoyed by noise from motorboats and other
vehicles- primarily on the roads and in the air- in
nature and in leisure areas to which we have re­
treated for relaxation and enjoyment in our spare
time. Recent trends in both exposure to noise and the
implementation of noise abatement policies give no
grounds for optimism about the future development
of the acoustic environment. Greater determination
is needed on the policy front, as well as changes in
individual behavior patterns, are necessary to re­
verse the trends. It should be kept in mind that it is
easy to destroy quiet environments, but it is gener­
ally a difficult or impossible task to restore the
serenity of unspoiled areas.

Key Considerations

My assessment and recommendations for the
Action Plan, in summary:

Noise problems should be given particular
attention during new projects and when new con­
struction and equipment are designed as this will
yield big cost savings. Foresighted planning can
decrease the number of people exposed to noise.
Noise abatement can in principle be accom­
plished in three different ways: at the source,
along the transmission path and through meas-
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ures taken on the immission side. It is most cost
effective to deal with the noise at the source. The
EEA Agreement and international stand­
ardization will have a great importance in pro­
moting quieter products on the market. The
following environmental parameters can be made
use of for a better sound environment:

• noise is especially suited for environmental
quality standards: outdoor levels should ulti­
mately not exceed 45 dBA,

• environmental impact assessments should
make clear which areas may be noise polluted,

• a protective distance between buildings and
environmentally hazardous activities should
always be prescribed in the permits given for
such activities, or in the general rules of the
proposed Swedish environmental code, in or­
der to prevent dwellings from being built too
close to noise emitting activities, the noise
emitter (noise emitting industry or other activ­
ity) should be made responsible for further
protective measures or be forced to restrict or
to shut down its activity,

• a system for risk assessment and risk handling
(to be developed),

• calculations of social benefits and costs are
important and should be included in the noise
abatement work. Also the social benefits have
importance for the cost effectiveness in the
choice of measure,

• measurement methods and calculation models
are based on LAcq and LAmax as descriptors,

• limit values, guaranteed values, etc., should
include all tolerances and each noise level
shall be controlled by measurements. This
raises a need for standardized measurement
methods with well-documented accuracy.

Many noise problems are difficult to overcome
because they are integrated into our society. This is
true for investments that have been made in different
sectors, including investments in traffic systems, in
industry, and in our buildings and homes. The effects
are traffic noise, hearing-impairing noise in the
workplace, inadequate sound insulation between
dwellings, noise from ventilation systems, etc.
Noise problems also result from unlawful behavior
and a lack of consideration for others when using
motor-driven equipment. Such problems can be
solved at little or no cost on the day that society
decides to strengthen noise abatement policies, pro­
vided, of course, that noise abatement is still seen as
forming an integral part of policies for environ­
mental improvement.
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operating phase

Fig. 1. Relationship between acoustical quality and costs for noise control
measures.

high

planning phase

Acoustical qualitylow

provements and, as can be seen below, the willing­
ness to pay exceeds or at least corresponds to the
noise control costs in the situations which were
investigated.

The Relationship Between Cost and Quality
There is a general relationship between acoustical
quality and the costs for noise control measures. The
diagram in Figure 1 shows that it is cost-effective to
consider noise at a very early stage of the design of
a project when costs are often negligible even for
high sound quality. Costs increase at later stages in
the project, and become prohibitive in the operating
phase. Costs are then 10-100 times higher than if the
noise problems had been dealt with from the start,
with the result that noise-reduction measures are
rarely taken after a project is completed. Although
some "band-aid" treatments (noise screens, better
soundproofing) have been implemented to deal with
the most acute traffic noise problems in existing,
highly exposed areas, in general, doing nothing is
the most common way to cope with traffic noise due
to the high costs at this stage. The same cost-quality
relations are affected by the fact that noise is already
built into our society, through existing city plans,
building constructions and machines.

The sound insulation of a dwelling can be im­
proved by 10 dB at a cost increase of 0.1 - 3% of the
building cost if the noise improvement is made in
the construction phase. In a finished building it is
normally impossible to improve the sound insula­
tion by 10 dB. If measures are taken during the
planning stage, prior to contracting for the building
and its equipment, external and internal industrial
noise problems can, in general, be satisfactorily
dealt with at a cost increase of 0.5-1 % of the total
cost. In a completed industrial installation, the cost
usually amounts to 10% of the original investment
and the solutions are often less practical. In the

Cost-Benefit Analyses Gain in Importance
The limits which are set for one type of pollution
vary depending upon the environment which it af­
fects, i.e., our workplace, our home or our neighbor­
hood. Noise limits vary according to this principle.

Systems for risk assessment and handling of risks
need to be more highly developed and widely ap­
plied than they are today. Concrete plans for limiting
the risk in products which involve disturbance or
danger to health are part of this work. Today, how­
ever, due to lack of resources and competence, noise
pollution is fought by those whose job it is to deal
with noisy products, without the support of overall
plans or limits.

Legislation and restrictions have played and will
continue to playa large role in environmental policy.
The evaluation of social benefits will gain in impor­
tance when resources available for noise abatement
measures are scarce. In order for this effort to be
economically efficient, society must have a good
idea of which measures are the most cost-effective.
To achieve cost-effectiveness of noise abatement
measures, it is necessary to know how much indi­
viduals are willing to pay for risk reduction and
noise control. With this knowledge, policy adjust­
ments can be made to ensure that the amount of
resources society spends on noise abatement re­
mains reasonable.

For this report, professor Soren Wibe at the Uni­
versity of Agricultural Sciences in Umea, Sweden
has performed a study concerning individual will­
ingness to pay for different noise control measures
for the purpose of obtaining an estimate of the social
benefits accruing from these measures. The two
kinds of noise which have been analysed are city
traffic noise, and indoor noise such as that from a
neighbor's stereo or from a ventilation system.

The Willingness to Pay
Corresponds to the Social Benefits

The economic evaluations of noise in the Wibe
report are based upon the results of questionnaires
concerning willingness to pay for different noise-re­
duction measures. Though the investigation was
conducted over a brief period of time, with a very
limited population sample, and without full consid­
eration of different background factors, it does give
an indication of appropriate noise abatement meas­
ures. However, the study is not a complete cost­
benefit analysis as only benefits have been
considered. The study, being the first of its kind,
should be considered to be a pilot study.

For households in a residential area, improved
noise situations result in positive gains for health,
work and leisure-time activities. These gains give
households a measurable willingness to pay for im-
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typical case of alternative ventilation systems, the
quieter system available on the market is usually
more energy efficient than the noisier one, and thus
gives a better return on investment.

Since noise-reduction measures implemented at
the source are often the most cost-efficient in alle­
viating noise disturbances from different activities,
Figure 1 also applies to noise reduction at the
source.

The general conclusion, which can be drawn
from Figure 1, is that noise protection measures
should always be introduced at a very early stage and
be controlled through a quality assurance program.
Although inadvisable and expensive, it is still all too
common that noise is not tackled until it has become
a problem.

Greater attention must be paid to noise problems
in the initial stages of new projects and when new
constructions and equipment are being developed
for the market. Consequently, a public awareness of
noise problems is required. Moreover, a wider circle
of persons responsible for planning, construction
and purchasing requires training in issues related to
noise in order to avoid over-reliance upon a handful
of experts in the field. It is of utmost importance to
avoid the creation of new environments with poor
noise qualities, and to take early notice of noisy new
products when they are introduced to the market.
Noise abatement can in principle be managed in
three different ways:

• at the source
• along the transmission path, or

• at the receiver.

A fundamental principle of the ActionPIanis that
measured noise levels, rather than calculated or pre­
dicted levels, must meet established limits or con­
tracted guarantees for noise levels. Measured data
shall include all tolerances.

Transportation Noise

My assessment and recommendations for the
Action Plan, in summary:

The number of people exposed to LAeq > 55 dB
has decreased since the 1970s despite the increase
in traffic. The noise emissions from traffic will
continue. The most common noise source in our
environment is road traffic noise to which 1.6
million people are exposed. Noise from aircraft
and trains affects a smaller number of people. The
total number of people exposed to levels above
LAeq = 55 dB is estimated to be approximately 2
million, based on the plans of different traffic
authorities and local communities.
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Road traffic noise
Road traffic noise has not decreased in spite of
stricteremission values for vehicles.The total noise
emission from traffic can be expected to increase
somewhat during the next decades if tyre/road
surface noise is not attacked politically. From a
technical point of view, the tyre/road surface noise
can be decreased by perhaps 5-7 dBA in the next
20 years. This decrease will require:

• a general maximum speed limit in Europe,
which would make it possible to use narrower
tyres of softer rubber,

• quieter road surfaces,
• external electronic control of traffic speed, and
• the development of special noise measure­

ment methods for noise and road surfaces
without delay.

In order to decrease the noise from road vehi­
cles, noise classification of cars with essential tax
benefits is proposed as part of the new environ­
mental classification system for cars. Type ap­
proval of components and spare parts , especially
silencers for motorcycles and mopeds, needs to
be developed . A noise reduction programme for
the next 10 years is proposed for measures in the
existing environment for all dwellings with
LAcq > 65 dB. This affects 340 000 persons. The
cost is estimated to 40 000 SEK/dwellings or a
total of approximately 800 million SEK/year.
This should be financed with an increased annual
vehicle tax of 200 SEK for passenger cars and a
somewhat higher tax for heavy vehicles which
are noisier.

Railway noise
Approximately 150 000 persons are exposed to
LAmax > 80 dB outside their homes. This ex­
ceeds by 10 dB or more what can be considered
as an acceptable environment. The cost for noise
protective measures for these dwellings is esti­
mated to be 1.5 billion SEK. It is assumed that at
least SEK 1.0 billion of the investment funds in
the state budget for infrastructure improvements
granted by the Riksdag in June 1993 will be
allocated to noise protective measures in existing
areas during the next 10 years.

Aircraft noise
At present the number of people exposed to
LDEN > 55 dB is decreasing thanks to the phasing
out of Chapter 2 aircraft and a temporary decrease
in the air traffic. The introduction of the new
military aircraft JAS 39 Gripen will result in more
noise from military aircraft. The LDEN measure,
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based on the average traffic over a year, has been
used to describe noise emission since the 1970s.
The same LDE limit value is used for civil
aviation, military airfields and airfields for pri­
vate aircraft. It is proposed to keep the limit value
LOE < 55 dB for civil aviation and military air­
fields, but to set an additional long-range goal at
a 5 dB lower value. The planning should be
long-range because it is estimated that aircraft
noise will increase somewhat in the next 10-20
years. LOE should be based on the most inten­
sive 3 month period during the year and stricter
immission limit values for private aircraft should
be considered as well as a total ban on ultra-light
aircraft.

Many are Disturbed by Traffic Noise
The population of Sweden is approximately 8.6
million. The principal traffic no ise source is road
vehicles, which affects the greatest number of per­
sons . The most conspicuous problem is high noise
levels - often more than 20 dB abov e desirable
levels- in dwellings clo se to main road s. Dis­
couragingly, in the forseeable future it would be
difficult to lower the noise in mo st of these areas to
satisfactory levels through combinations of vehicle
measures, quieter tyres and road surfaces, increases
in public transportation and smoother driving styles.

The number of people who are exposed to l..eq > 55
dB outside their homes has decreased somewhat since
the early 1970's, even though traffic itself has in­
creased. This positive development is mainly due to
changes in living patterns. During this period 1.4
million persons have moved to 0.5 million newly
built, single-family dwellings, many of which have
been planned for an outdoor noise level of Leq < 55
dB, the long-term goal established many years ago.
Community traffic redevelopment programs and
more foresighted road planning have also had an
influence. On the other hand, the measures taken to
tighten up the noise emissions from vehicle s have not
affected the different estimates of the number of per­
sons exposed. The number exposed to road traffic
noise of Leq > 55 dB today can be estimated at 1.6
million persons and the total number of persons ex­
posed to this noise level , including noise from trains
and aircraft, to a little more than 2 million.

In the future , road traffic will continue to be our
most annoying and disturbing noise source. A great
number of persons are exposed to traffic noise in
their living environment which is 20-30 dB above
the level deemed to be a good sound environment in
the Action Plan. Noise sources from road traffic
have such a high level that noise reductions far
greater than those which are technically possible
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today would be required to solve noise problems at
the source.

Today 's most urgent task is to reduce the
tyre/road surface noise. According to our findings it
would be technically possible to reduce this noise by
5-7 dB during the next 20 years by

• an agreement on a common speed limit in Europe
which would make it possible to use narrower
tyres made of softer rubber

• using quieter road surfaces, and
• introducing external electronic control of traffic

speed.

During the past 20 years, individual vehicles
have become marginally quieter at certain speeds,
but the total traffic noise has increased somewhat
due to increased transportation, speed and traffic
tempo. This has been found by measurements in
Denmark, Norway and Sweden. These experiences

suggest that traffic noise will at best be only margin­
ally quieter in the forseeable future , unless the
tyre/road surface noise is reduced as soon as
possible.

The development of tyres in the past has mainly
been dictated by road handling demands at very high
speeds on dry roads. This has led to broader and
therefore noisier tyres, while other traffic noises
such as exhaust noise have been reduced. For an
effective program against traffic noise we also need
new test standards to replace the existing interna­
tional standard for measuring noise emissions from
vehicles, ISO 362. It is important that new test
methods should distinguish between the noise from
the vehicle during a typical driving cycle, the noise
properties of the tyres and the noise properties of the
road surfaces .

Commonly-used road surfaces can give differ­
ences in generated noise of 2-4 dB. By giving high
priority to the noise issue when choosing road sur­
faces it is now possible to reduce noise by about 2
dB at speeds above 50 km/h. When a porous road
surface of the type known as drain asphalt is new, it
can give up to 5 dB less tyre/road surface noise than
corresponding dense road surfaces at high vehicle
speeds. Unfortunately, in Sweden the noise reduc­
tion effect is decreased by the use of studded tyres.
At the moment even quieter road surfaces are still in
the experimental stage.

It is vital to support road authorities and research
institutes that want to conduct tests on quieter road
surfaces and to financially support the evaluation of
the noise properties of these surfaces. It goes without
saying that road authorities should avoid noisy road
surfaces and give priority to low noise surfaces
whenever possible.
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Up to now, it has been common practice todescribe
the noise impact on the environment from new roads
by only considering those areas with Lcq > 55 dB.
However, this practice gives a totally inadequate de­
scription of the actual impact, especially when new
roads are built in previously quiet areas.Therefore,the
Action Plan states that the environmental impact as­
sessments made for new road projects shouldcontain
a suitable description of the entire area which is af­
fected by the noise from the planned road.

Tunnels, Speed Limits
and Noise-Classified Cars

One radical way to reduce noise emissions from
traffic is to cover the road with a roof or to run it
through a tunnel. This method should be used to a
greater extent as a solution to traffic noise problems
which are especially difficult to solve.

Noise emissions can also be reduced somewhat
by better traffic management such as changing the
traffic flow, lowering the real speed and reducing the
tempo of the traffic. As it is not possible to influence
the real speed sufficiently using conventional road
signs, other means have to be tried such as external
electronic vehicle speed control. The present system
of environmental safety classes deals essentially
with exhaust problems. A system for noise classifi­
cation of cars with significant tax benefits should be
introduced. Cars classified as environmentally
friendl y in terms of noise must have a speed limiter
so that low-noise tyres can be used .

The Commission on Further Development of a
System for Environmental Classification of Cars
should receive additional terms of reference for
studying how a noise -classified car could fit into
such a new scheme.

Noise Im mission Limits
Immission limits require a compromise between
what is desirable from an environmental point of
view and what is technically and economically
achievable. Those areas which still have a good
sound environment should be safeguarded.

Comments on Table 1
a) All dwellings should normally have a quietsidewith

a good environment , i.e. LAeq < 40-45 dB outdoors.

Indoor levels with closed windows shall always
comply with LAeq < 30 dB.

b) With closed window s the maximum level shall
comply with LAmax < 45 dB during the night. It is
desirable that this maximum level not be exceeded.
To avoid unrealistic judgements the acceptable
maximum level should be defined as the level which
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Table 1. Guidelines for dwellings

Indoor levels: closed windows

LAeq s 30dB

LAmax <45 dB

Outdoor A-weighted equ ivalent levels, L Aeq, in dB

Case 2 meters from the Outdoors
facade outside in

at least backyards

half of the remaining and similar

living space space

New construction!
new road 45 55 40-50

New construction!
new road; one sided 55 55
flats

New construction!
existing road 45 55 45-55
standard case

INew construction!
existing road 45 55-75 40-50
deviation case
See comments

Existing
construction! new or 55 55 55
substantial road

I
or

reconstruction 45 65

'Th is implies that either all dwelling rooms should be exposed to
A-weighted 55 dB or at least half of the dwelling rooms (in a single
dwelling ) should be exposed to a maximum A-weighted level of 45 dB.

can be expected not to be exceeded more than 5
times per night.

c) For dwellings which have a quiet side with a good
environment, noise levels substantially higher than
55 dB can be accepted on the noisy side. Levels up
to LAeq =70-75 dB have to be accepted in some
cases. The higher levels in the interval 55-75 dB are
applicable for centrally located dwellings in cities.

Noise Reduct ion in Existing Environments
A noise-reduction program for existing environ­
ments demands both farsightedness and sufficient
economic resource s. The program should deal with
the worst environments first, i.e. those where the
outdoor levels arc Leq > 65 dB. Some measures are
fairly inexpensive and should , of course, be carried
out without delay.

Figures 2 and 3 show the "soundscapes" of two
different urban or residential areas. Figure 2 is a
typical central city plan. The outdoor levels on the
noisy street side are quite high but the quiet side can
be 20-30 dB quieter, resulting in a good environ­
ment. The more open plan of Figure 3 is illustrative
of typical cases where the noise levels are rather high
outside all the dwellings, even at substantial dis-
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Fig. 2. "Sounds cape" f or a typical central city plan.

Fig. 3. Open plan "soundscape" with high sound levels, even at substantial dis­
tances from the road.

*LOEN is the A-weighted level calculated using average A-weighted levels
and a daytime weight factor of OdB for 0700-1800 hours , an evening

weight factor of +5dB for 1800-2200 hours, and a nighttime weight factor

of +IOdB for 2200-0700 hours

15 000 vehicles/dey
50 kmlhr

o 50 100
II 1 1 I I I

meters

stration and the companies which run traffic on the
rails needs to be clarified so that the National Rail
Administration can set emission limits on the trains
which are allowed to use the rails. Common Euro­
pean emission standards for trains should be the
objective. It should be the task of the National Rail
Administration and the Swedish State Railways to
work towards this goal in international forums.
Noise from switchyards should be judged in the
samemanneras external industrialnoise.The Swed­
ishEnvironmentalProtectionAgency should, in co­
operation with the National Rail Administration,
workout guidelines for train noise.

Aircraft Noise
Guidelines for aircraft noise in Sweden have long
been based upon the A-weighted level, LDEN* cal­
culated from the average annual traffic. Approxi­
mately 100000 people in Sweden are exposed to
LDEN> 55 dB from aircraft noise in their homes.
Due to the phase-out of Chapter 2 aircraft (Annex
16to the Chicago Convention, ICAO) and a tempo­
rary decrease in air traffic, the growth in the expo-

tances from the road. The two figures demonstrate
that a more favorable situation is often found in a
city plan such as that of Figure 2.

Because it will take time to come to grips with
trafficnoise, it is vital to attenuatenoise from venti­
lation systems which often destroys an otherwise
quietenvironmentthat is shieldedfrom trafficnoise.
Another relatively inexpensive measure is to im­
prove sound insulation to exclude noise from the
street sideby fitting windows with an extra pane.

It is estimatedthat an averageof SEK 40 000 per
dwelling is sufficientto cover the costs of the meas­
ures necessary to meet the target for indoor noise
levelsandsignificantpartsof theoutdoorgoalspeci­
fied in the noise immission tables above. The cost­
benefitstudiesmadefor this reportalso indicatethat
this amount is reasonableas it roughly corresponds
to whatpeopleare willingto payfor aquieterindoor
environment.

A noise-reduction programme directed towards
all dwellings exposed to Leq > 65 dBA gives an
annualcost of SEK 800 million if extendedover 10
years. It is proposed that this amount be financed
witha noisechargeof SEK200perprivatecaradded
to the vehicle tax and an average of SEK 500 per
heavy vehicle. These charges, combined, would
yield approximately SEK 890 million per year. For
private cars, the noise charge would correspond to
less than SEK .01 per passengerkilometer.

Railway Noise
The principal railway noise in built-up areas is the
high maximumlevels from passingtrains. Approxi­
mately 150000 persons are exposed to an outdoor
level of LAmax > 80 dB in their homes, which is 10
dB or more above the acceptable level of
LAmax =70 dB.The costs for noise protectivemeas­
ures for these dwellings are estimated at SEK 1.5
billion. The Action Plan assumes that at least SEK
1.0billionof the investmentfunds in the statebudget
for infrastucture measures, granted by the Riksdag
in 1993 June, will be allocated to noise protective
measures in existing areas during the next 10years.

To further finance noise protective measures, a
noise chargebased on the polluter pays principle is
to be considered. Such a charge should be included
in the amountwhichthe SwedishStateRailwayspay
for using the rails. How these rail charges can be
relatedcloselyto the environmentshouldbe consid­
ered in a special investigation.

Thenoiseemissionfroma traindependsuponthe
construction and maintenance of the train's bogieas
wellas theconstructionand maintenance of therails.
Controlofthe irnmission requiresfirmcontrolof the
emission, which does not exist today. The division
of responsibilitybetweenthe NationalRail Admini-
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sure to high noise levels in the vicinity of airports
has slowed, and, in some instances, has even been
arrested. The introduction of the new Swedish mili­
tary aircraft JAS 39 Gripen will, however, entail
increasing noise from military aircraft.

In the Swedish guidelines for aircraft noise the
same limit applies to civil, military and private traffic.
It is proposed in the Action Plan that LOEN < 55 dB
should be kept for civil aviation and military airfields,
but a long-term goal of LOEN < 50 dB should be
aimed for. The eventual replacement of the present
fleets by acoustically certified quieter aircraftmeeting
the most stringent standards will, among other meas­
ures, further this goal. On the other hand the planning
of urban development around airports should take into
account the increase in total aircraft noise emissions
expected in the next 10 - 20 years.

The indicator LOEN has thus far been calculated
on an annual basis. According to the Plan, however,
the LOEN should be based on the three-month period
during the year when traffic is most intense . Stricter
rules for private aircraft should be considered, as
well as a total ban on ultra-light aircraft.

External Industrial Noise

My assessment and recommendations for the
Action Plan, in summary:

The proposals in this section concern indus­
trial noise and noise from building sites.

External industrial noise
The Swedish Environmental Protection Agency's
guidelines (Table 2) for external industrial noise
are well balanced but need some revision. Sup­
plementary guidelines should be developed.

Noise from building sites
The Swedish Environmental Protection Agency's
guidelines for noise from building sites should be

revised and made more clear; examples should be
given on methods to limit noise disturbances to
the environment. The environmental conse­
quences of a building project should be stated
already in the planning stage so that costs for
alternative methods can be considered in the pro­
posed contract.

Guidelines for external industrial noise have been
given by the Swedish Environmental Protection
Agency (see Table 1).

In view of the different types of environmental
disturbances from different noise sources, the Federa­
tion of Swedish Industries has taken the position that
the permits allowing industries to engage in environ­
mentally hazardous activities should state recom­
mended values for external noise, rather than noise
limits with penal sanctions. Exceeding the noise limit
currently leads to public prosecution and the loss of
the permit. The Federation also argues that the same
type of disturbance should be judged in an equivalent
manner, irrespective of the activity causing the distur­
bance. The Federation of Swedish Industries calls
attention to the uniform treatment of traffic noise.

The maximum noise levels for a good environ­
ment, as described above, imply that health risks are
negligible and lie below the guidelines for external
industrial noise. The goal of the Action Plan is to
reduce the number of people disturbed by noise and
to preserve, for the future, areas that still are quiet.
In consideration of the positive effects that the
guidelines for external industrial noise have had in
the past and our failure to discover any reason in the
course of our work to call for a change in the Swed­
ish Environmental Protection Agency's guidelines
for external industrial noise , we do not propose any
changes in the guidelines.

However, today's system for handling permits
and ensuring compliance with regulations should be
changed. Quality assurance and the possibilities

Table2.
-

Equivalent sound level in dBA Highest

Daily Evening Night
sound level

07-18 hours 18-22 hours 22-07 hours
FASTdBA

Sun/holidays
Impulse sound

07-18 hours
22-07 hours

AREA New Existing New Existing New Existing New and
existing
industry

Industrial work-place with no noisy activity 60 65 55 60 50 55 -

Dwellings; recreational areas in neighbourhoods; classrooms (not at 50 55 45 50 40 45 55

night and hospitals)

Areas planned for leisure centres and leisure time activities where nature 40 45 35 40 35 40 50

is an important factor
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which it offers need to be better applied. Supplemen­
tary guidelines should include the following:

• in matters of permits and supervision , noise
should be placed on an equal footing with other
forms of pollution; a plan containing a noise
emission calculation must be approved by the
authorities before the start of the project;

• quality assurance and system supervision should
be introduced for noise and guaranteed by the
requirement that measurements be performed by
accredited personnel;

• planning authorities should take into account
the need for noise zones and avoid the estab­
lishment of other than industrial buildings
close to industries; a minimum distance be­
tween industrial and other buildings should be
stated in the permit;

• stricter rules for noise emissions should be
introduced when establishing industries in un­
developed zones; a noise limit border at a rea­
sonable distance from the industry should be
specified to allow for future buildings or other
land use.

• noise from heavy vehicles within the bounda­
ries of a plant should be judged as external
industrial noise, while noise from other vehi­
cles including railway transports to and from
the industrial site should be judged as part of
the traffic system,

• the measurement instructions should require
that reports include data on operating condi­
tions, measurement intervals, how fluctuating
noise has been handled, meteorological condi­
tions , etc.

Workplace Noise

My assessment and recommendations for the
Action Plan, in summary:

Today, employees are often exposed to noise
whichisdifficult for theemployertocontrol.Hear­
ing impairment can no longerbeattributed only to
the work environment, but also to noisy leisure­
time activities. Exposure levels for noise in the
workenvironment should not exceed 70-75 dBA.
For work in offices, and other work which de­
mands concentration, the exposure level should
not exceed 35 dBA in order to be judged a good
working environment. These values should be
used as goals for new buildings, for remodelled
buildings andalso for new investments in machin­
ery. The directives of the National Boardof Occu­
pational Safety and Health should be changed
accordingly. Economic incentives to create better
workenvironments shouldbe considered.

The Workplace
Must be Without Risk

Hearing impairment is still common in working
life, even though knowledge about the damaging
effects of noise has increased during the last dec­
ades and extensive noise-reduction measures have
been taken. In industry, noise is still one of the
most common problems of the work environment.
It is difficult for 350 000-400 000 industrial em­
ployees to communicate orally due to high levels
of noise in the workplace. In other workplaces as
well- in large institutional kitchens, in schools,
in offices, in vehicle cabs, etc.- noise is often an
annoying factor. Each year an additional 3000
people are eligible to receive compensation from
work injury insurance. Noise exposure is also
common in many situations that are difficult for
the employer to control. A great number of noisy
leisure-time activities contribute to impaired hear­
ing, making it increasingly difficult to distinguish
between a work-related and a leisure-time related
hearing impairment.

Today, it is generally accepted that noise levels
around Leq = 85 dB are not satisfactory for the
working environment. Therefore, exposure levels
of Leq < 70-75 dB should be the goal for produc­
tion facilities . For office work and other work
which demands concentration, the noise level
should not exceed 35 dB. The Commission of the
European Community has established Leq =75 dB
as the noise level at which the risks of sustaining
hearing damage can be considered negligible (Pro­
posal for a Council Directive, Com/92/560). This
level is based on the findings of a number of
medical studies. In the proposal, 75 dB is defined
as a threshold level. The proposal gives some room
for flexibility by defining action levels in the range
between 75 and 90 dB and by declaring 90 dB the
upper limit.

Since it has now been established that Leq =75
dB is the noise level at which the risk for hearing
damage is negligible, the National Board of Occu­
pational Safety and Health should introduce this
level in its regulations immediately, rather than wait
for the directive to be incorporated into the EEA
Agreement or for Sweden to gain membership in the
European Community (EC).

In addition to benefits that investments in a
better work environment can give in the form of
improved productivity and competitiveness,
economic incentives give direct insight, via insur­
ance premiums, into the financial advantages of a
good working environment. In connection with
the overview of, among other things, workers'
injury compensation, economic incentives are
important.
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Quieter Products

My assessment and recommendations for the
Action Plan, in summary:

Environmentally-adapted product develop­
ment is becoming more and more important for
competitiveness on both the domestic and in­
terna tional markets . Quieter products may
strengthen Swedish industrial competitiveness .
Toys must be so designed that they cannot
cause hearing damage . To develop interna­
tional standards that are satisfactory to Sweden
as far as noise is concerned requires participa­
tion with experts in the international stand­
ardization work; resources must be made
available by the responsible authorities . A spe­
cial symbol is proposed for machinery or
equipment which is especially quiet in order to
inform consumers in their choice of products
and to increase the pressure upon manufactur­
ers, importers and suppliers to develop quieter
products. Environmental education should be
improved in schools.

Silence as a
Means of Competition

It is now clear that the development of environ­
mentally adapted products is becoming more and
more important for competitiveness on both the
domestic and international markets. The world
market for goods and services for environmental
protection is expanding and is expected to in­
crease from USD 200 billion in 1990 to approxi­
mately 300 billion in the year 2000. As
competitive positions are not statically fixed, con­
tinuous, rapid innovations and improvements are
required. The capacity to discover development
possibilities first is important in the ever-toughen­
ing competition of world commerce. Silence may
provide such a means of competing.

As a consequence of our international commit­
ments, primarily the EEA Agreement and the Swed­
ish application for EC membership, Swedish
industrial products will have to become quieter in
order for Swedish companies to be able to compete
in the world market. The interest in low sound levels
for different products, especially those used in the
home, is increasing in many markets including those
of Japan, the US and France. One way of stimulating
the transition to quieter machines can beto introduce
economic incentives for machines which have a
noise emission below a certain level. It has not been
possible to develop proposals for the construction of
such incentives in the course of the work because
declarations of noise emissions are still uncommon
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and the number of machines on the market which
have to be investigated is large. A special investiga­
tion should be undertaken to examine if and to what
extent economic incentives can be used to promote
quieter machines.

Noise From Toys
Can Give Children

Life-Long Hearing Impairments
Toys must be designed so that they cannot give rise
to injury, no matter how they are used. There is no
acceptable reason why toys should be allowed to
emit noise at levels which are hazardous to hearing.
Therefore, toys which cannot be proven safe for
children's hearing should not be allowed to be sold.
Noise limits and measurement methods in interna­
tional standards must have this obvious condition as
a starting point.

International standardisation within this area is
in progress. At the moment it seems uncertain
whether the above-mentioned conditions will be
fulfilled in the standardisation work within the
CEN (Comite Europeen de Normalisation). If the
standards result in excessively high noise levels,
special Swedish legislation should be considered .
In both Denmark and Norway, legislation forbids
the marketing of toys and fireworks that cause
hearing damage.

The Importance of
Standards for Quieter Products

In its own interest, industry has taken the initiative
of working out product standards. More recently,
international standardisation has had a great im­
pact on industry, ensuring that producers do not
have to manufacture different versions of the same
product because the technical regulations of dif­
ferent countries require different qualities for
goods or different testing and control standards.
Through the EC 's program for the internal market,
standardization has obtained a new and much
wider role than previously, because standards
partly substitute for government regulations.
There is concern today that the Swedish coordina­
tion of the standardisation work in acoustics will
have to be phased out due to a lack of financing.
This circumstance is not unique to Sweden. In
other countries, interdisciplinary technical stand­
ardisation encounters similar problems.

By allocating economic resources to the Swedish
Electrotechnical Commission, which has the pri­
mary responsibility for acoustical standardisation,
Sweden can work to retain competence, maintain
personal relations, increase effectiveness, and fully
utilize the resources available.

1993December



Environmental Labelling of Quiet Products
The increasing public awareness of environmental
problems has prepared many people today to ac­
tively contribute to a better environment by chang­
ing their lifestyles to some extent. Cruc ial to the
development of quiet products is the environmental
awareness of consumers in their choice of product.
Clear and correct information about noise properties
is essential for consumers to be able to make in­
formed choices.

The number of symbols for the safety of different
products for humans and for the environment is
great. Nevertheless, there is a need to distinguish the
truly quiet products within each product group . A
special symbol is proposed for the machine or piece
of equipment which is the quietest of its kind .

Local communities should be permitted through
an addendum to the Health Protection Ordinance
1983:616 to issue general directives banning the use
of other than environmentally-labelled engine­
driven garden tools during evenings and weekends.
The National Swedish Social Welfare Board should
issue appropriate instructions.

Education
Better early education on the effects of noise can
reduce hearing damage and other risks. Environ­
mental education in school is important in raising
the en vironmental awareness of students. It is
equally obvious that noise problems should be taken
up in preschool, as well as in all subsequent stages
of education.

Quieter Dwellings

My assessment and recommendations for the
Action Plan, in summary:

A number of studies show that good sound
insulation and freedom from noise has very high
priority among the several quality factors of a
good dwelling. A compulsory sound classifica­
tion system is proposed for all new dwellings as
well as for dwellings which undergo comprehen­
sive renovation or rebuilding. The proposed clas­
sification system contains 5 steps with the middle
class corresponding to the existing minimum re­
quirements. The sound classification system
should take account of outdoor noise, especially
from traffic, and thus the quality of the sound
insulation of the facade walls. The sound classi­
fication system incorporates compulsory control
measurements. A Swedish classification standard
is under preparation. The work on corresponding
classification systems for schools, hotels, hospi­
tals, etc., should be started without delay. Today's
demand on energy conservation has led to an

1993 December

increased use of heat pumps and heat recircula­
tion systems. Complaints on ventilation noise,
both indoors and outdoors, are therefore com­
mon. The ongoing inspection of ventilation sys­
tems indoors should be extended also to include
the noise levels from ventilation systems out­
doors. The ational Board of Housing, Building,
and Planning should be authorized to issue such
regulations.

Sound Classification of
Dwellings Can Promote the

Development of Quieter Living Environments
There are many different noises which can be annoy­
ing in our homes. People consider sound insulation
and low noise levels in the home to be the most
important of quality factors for a good dwelling.
Complaints about bad sound insulation are quite
common, mainly due to the extensive use of high­

power stereo equipment. This source of disturbance
can be expected to increase rapidly in just a few
years due to the introduction to the market ofTV sets
with similar sound quality.

Noi se from ventilation systems is another well
known phenomenon. The problems have, however,
been accentuated latel y. Complaints of ventilation
noise both indoors and outdoors are very common.
To cope with the ventilation problem, the National
Board of Housing, Building and Planning should
be authorised, within the framework of the ongo­
ing inspection of ventilation systems, to improve
the indoor climate by extending its regulations to
include control measurements of noise levels from
outdoor ventilation systems. It is proposed that
outdoor A-weighted levels on the quiet sides of
residential buildings should not exceed 40 dB ; this
level permits indoor levels below 30 dB with partly
open windows. To further limit the annoyance
caused by low frequency ventilation noise it is also
suggested that maximum C-weighted levels be in­
troduced to supplement the limits on the A­
weighted level.

One way to improve the sound insulation in
dwellings is to ra ise the minimum requirements for
sound insulation in the Swedish Planning and
Building Act. However, now is not the proper time
to introduce a general increase of the minimum
requirements as it would conflict with the current
development towards simplification of the build­
ing regulation system. Therefore, the minimum
requirements should be kept at their present levels
with the exception that regulations for both indoor
and outdoor noise from equipment in houses, es­
pecially from ventilation systems, should be better

defined.
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A compulsory sound classification system
should be introduced for all new dwellings as well
as for dwellings which undergo comprehensive
renovation or rebuilding. The Swedish Electro­
technical Commission has started work on a Swed­
ish standard for such a classification system. The
draft proposal contains 5 classes in steps of 4 dB
where the middle class corresponds to the exist­
ing minimum requirements (R'w > 52- 53 dB;
Ln,w < 58 dB; noise levels in dwelling rooms
LA < 30 dB). The two lower classes are required
for some of the existing buildings. The classifica­
tion system is coupled to compulsory, randomly
sampled control measurements.

The sound classification of dwellings should in­
clude the qualities for outdoor noise, especially from
traffic, and thus the quality of the sound insulation
of the facade walls. The sound classification system
will stimulate technical developments to produce
buildings with better sound insulation and lower
noise levels.

In well planned new construction, the cost in­
crease for the highest sound insulation class approxi­
mately equals the average of what people are willing
to pay, according to the pilot cost-benefit study. In
other words, there is a market for homes with very
good sound insulation qualities. When good sound
insulation is the norm rather than the exception,
conditions will be favourable for a reduction in the
price for this increase in quality. The additional cost
for a quiet ventilation system is substantially lower
than the average of what people are willing to pay.
This suggests that the existing balance between liv­
ing area, sound insulation standards and noise levels
in existing housing is incorrect. The resources have
been ineffectively used within a rigid financing sys­
tem for homes.

Leisure-Time Activities

My assessment and recommendations for the
Action Plan, in summary:

New noisy activities are being introduced
during our leisure time and the noise levels are
tending to increase. The responsibility to pro­
tect oneself from the effects of noise is almost
entirely up to the individual and to the parents
of small children. In order to minimize the
adverse effects of noise, there is a great need
for more information. Noisy activities affect
not only those who make the noise but also the
surroundings. To experience nature without
noise is a quality of life we must strive to
protect. The deve lopment of electronics has led
to sound reinforcement systems which can cre­
ate sound peaks on the order of 130-140 dBA
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at several meters di stance from the loud ­
speaker. An upper limit of 100 dBA measured
as the equivalent level during 10 minutes any­
where in the audience is suggested for pop/rock
concerts, discotecques and other music played
in public. The National Swedish Social Welfare
Board should be commissioned to issue more
detailed directives and to suggest means for
control and possible sanctions. Conflict s of in­
terest are common due to shooting noise. This
can be avoided by not allowing building s close
to shooting ranges. The gener al advisory
"Noise from Shooting Ranges" of the Swedish
Environmental Protection Agency should also
be used in the future for noise from small-cali­
bre weapons . The agency's prediction method
gives a correct picture of the noise immissions.
If it is technically difficult to reach sufficiently
low noise levels, then time restrictions, restric­
tions on types of weapon s, calibres, etc. , should
be introduced.

Leisure Activities
Are BecomingNoisier

and SpoilingQuiet Areas
While we can see a break in the trend for occupa­
tional hearing damage , the situation is less
positive for noisy leisure-time activities. Recom­
mendations that good care be taken of one's hear­
ing to prevent hearing impairment when older do
not seem to have the desired effect. Moreover, the
responsibility for noise protection from leisure­
time activities and toys rests almost entirely with
the individual or the parent. Noise not only affects
the noise producer, but it also disturbs the
surroundings.

In our industrialized and increasingly motor­
ized society many people have a need to escape
from noisy environments in order to experience
"peace and quiet." Our expectations of getting
away from noisy disturbances are also higher for
leisure time. The character of different recreational
and open areas varies depending on where they are
situated, e.g., nearby urban areas, in the country­
side or in the mountains. In many of these areas
motorized and other activities occur to an increas­
ing extent on land as well as on the water and in
the air. In the long run, motorization and social
development threaten to spoil many people's
access to areas which are undisturbed or only
slightly polluted by noise from our technological
society. A special commission, the Commission on
Noise Prevention Measures in Recreational Areas,
has treated these problems and has made proposals
for ways to control noisy activities in recrea-
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tiona I areas, especially in the mountains and
archipelagos,

PoplRock Concerts
Parents and authorities are concerned about the high
sound levels commonly associated with modern mu­
sic, espe cially in discotheques and at rock concerts.
The concern for possible effects on hearing is natural
when the high number of young people regularly
exposed to these events is considered.

There is also a definite concern for effects on
hearing from the extended use of Walkmans . It has
not been possible to confirm these fear s and the
common practice ofusing portable stereo equipment
for an hour or two each day or week at sound levels
between 85 and 95 dB, does not appear to involve
an immediate risk for hearing loss among young
people.

Neith er the producers of loudspeakers and ampli­
fiers, nor mu sicians or concert arrangers, can have
an interest in products that jeopardize the health of
the ir customers , i.e., music listeners. On the COil­

trary, it should be in the interests of all parties to
eliminate risk of damage to hearing.

At Wernbley Stadium in London there is a large
fine per minute that the sound level exceeds 90 dB
in the audience. An upper limit of 100 dB measured
as the equivalent level during 10 minutes anywhere
in the audience is suggested. This limit should be
applicable to pop/rock concerts, discoth eques and
oth er publicly performed music .

Shooting - a 1)'pica~ Male Activity
There appears to be a great difference between the
attitudes boys and girls have toward sound. Boys
seem to be more inclined to expose themselves to
high sound levels at almost all ages. The use of
weapons during lei sure time and in connection
with hunting, military service, etc. is much greater
among boys than among girls in general. Boys are
also exp osed more to impulse noise from fire­
crackers and cap pistols. Impulse sound is decep­
tive because . due to its short duration . we can
never Jearn 10 judge with our ears how loud it

actually is . In comparison with other types of
leisure-time activities, it is quite clear that shoot­
ing involves a much higher risk for immediate and
permanent hearing impairment or for developing
a hearing impairment. Fortunately, the use of hear­
ing protectors in the military, in the Home Guard
and on shooting-ranges seems to have been im­
proved during rec ent years.

Most shooting on shooting-ranges takes place
in the evenings and during weekends when the
demand for silence and the risk for annoyance is
the greatest. The tolerance level is often lower
among neighbours who have recently moved to the
area and among those who are not involved in
shooting activities .

Conflicts of interests are common but can be
avoided by not allowing new buildings close to shoot­
ing ranges. The Swedish Environmental Protection
Agency has published general recommendations con ­
cerning noise from shooting-ranges, see Table 3 be­
low.The Action Plan suggests retaining the guidelines
for noise from low- calibre weapons.If it is technically
difficult to reach sufficiently low noise levels , time
restrictions on shooting should be introduced.

Noise Commission

My assessment and recommendations for the
Action Plan, in summary:

A special Noise Commission should be insti­
tuted to take overall responsibility for establishing
a less noisy environment and to check that noise
abatement work is proceeding according to the
recommendations of the Action Plan.The commis­
sion should work in close cooperation with the
government.

A Special Noise Commission
to Ensure the Execution of the Action Plan

Despite the advances made in dealing with noise
problems in different sectors, much remains to be
done both at the central and local level for noise
considerations to fully influence our actions. In spite
of the good intentions expressed in the preventive

Table 3. Sound Level Outdoors in dBA impulse

Place I New shooting range and considerable Existing shooting range or minor reconstruction
reconstruction of an existing range

day and night night day and night night
07-22 hours 22-07 hours 07-22 hours 22-07 hours

Dwellings 65-70 55-60 65-80 55-65

Hospital s 60-65 55-60 60-75 55-65

Classroom s 60-65 - 60-75 -

Leisure centers where nature is an important factor 60-65 55-60 60-75 55-65

Source: Shooting r.mges- guidelines for noise (SNV RR 1981:2)
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and strategic noise abatement work of different
plans, noise must often take a back seat to other
urgent environmental issues and economic factors.
The sectorisation of the central authority's responsi­
bility in the area of environment and health protec­
tion makes it difficult for national priorities to have
a local impact and for local activities to gain the
support of central authorities.

In order to realise our ambition of a good and
sustainable environment, an active dialogue between
players is required to adapt possibilities and needs and
to develop mechanisms for joint undertakings.

Therefore, a special Noise Commission should
be instituted. Its work should be carried out in close
cooperation with the government in order to coordi­
nate the efforts which are necessary to reduce noise
in our society.

Research and Education

My assessment and recommendations for the
Action Plan, in summary:

The present lack of competence in the noise
area in the community and within industry is
severe. One reason for this is due to the present
division of the subject in different departments
of the technical universitie s. This decreases the
possibility to attack noise in an effective man­
ner. The subject area of sound and vibration
therefore need s to be established as a self-sup­
ported discipline at the technical universities in
order to meet the demands of the future for
quieter machines. By doing so, the necessary
base for the R&D need s of industry will be
created and also the further di spersion of
knowledge to different levels in the community
will be made more effective. Cooperation with
industry is urgent to develop quieter products.
Conditions are good in Sweden for developing
the area of acoustics and vibrations so that it is
very strong from an international perspective.
In order to achieve this , it is recommended that
SEK 17 million annually be directed to the
Royal Institute of Technology and Chalmers
University of Technology and that SEK 8 mil­
lion annually be directed as long-term support
to the relevant research groups on the effects of
noise at Karolinska Institutet, Gothenburg Uni­
versity and Linkoping University.

The demand for lower noise emission is one
example of how technical products have to meet
increasing demands for environmental friendliness.
This generally means that the technical content of
products has to become more sophisticated. The
design and construction of products demand higher

Noise/News International

competence. Only a very small fraction of a ma­
chine's power is given off in the form of noise.
Typically, a reduction of this fraction by a couple of
magnitudes is required. This reduction comes in
obvious conflict with simultaneous demands for
increased velocity and reduced weight. It is easier to
make a more powerful machine than to make a
quieter one.

Basic as well as applied research is needed to
solve urgent noise problems and to take advantage
of the opportunities for reducing noise in different
sectors of society. The universities should take re­
sponsibility for basic research while sector authori­
ties and industry should take responsibility for more
applied research and development work. A strength­
ening of education and research at technical univer­
sities is needed in order to improve the subject area
of noise and vibration. An increase in funding for
long-term basic research ofSEK 17 million per year,
concentrated at the Royal Institute of Technology
and Chalmers University ofTechnology, is therefore
proposed. Sound and vibration should be established
as an independent discipline to increase the effec­
tiveness and to emphasize the importance of noise
questions. The intellectual environment thus created
would make cooperation with the university more
attractive to regional authorities and industry. Ap­
plied research could then be carried out to a greater
extent within Sweden. Through these measures, in­
dustry would also obtain the cooperation ofa partner
with competence equal to that of the more advanced
research institutions abroad, which should improve
the competitiveness of Swedish export industries.

Research on the Effects of Noise
In order to take cost-effective measures against
noise it is important to increase our knowledge about
the effects of noise. While noise has increased, the
awareness of its health effects and economic conse­
quences has also increased. The World Health Or­
ganization's criteria document No. 12 concerning
health and noise has been revised. In addition to
addressing the direct effects of noise, it is also time
to consider the savings which can be achieved by
lowering the risks for accidents and raising social
and industrial productivity through more effective
noise abatement.

Competence in the field of noise effects is being
undermined by the steady decrease in funding over
the last few years . If Sweden wishes to maintain its
position at the forefront of environmental medicine,
for example, the economic resources to do so must
be made available. It takes time to rebuild good,
basic competence. An additional funding of SEK 8
million per year directed towards the principal re­
search groups is therefore proposed.
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More than 900 Attend
INTER-NOISE 93

Professor Willy Geysen, spokesman for
The Catholic University, Leuven,
welcomes delegates to INTER-NOISE 93.

INCE Newsletter and the
INCE/USA Noise/News.
(His presentation appears
in the INCE Update depart­
ment of this magazine.­
Ed.)

The Ensor String Quartet
then performed music by the
British composer Benjamin
Britten. They played succes­
sively "Boisterous Bourree,"
"Sentimental Saraband" and
"Frolicsome Finale." The first
of three distinguished lectures
to be presented during IN-

TER-NOISE 93 followed this General Chairman Andre Cops opens
musical interlude. Professor INTER-NOISE 93.
EricRathe of the Eidgenossis-
che Technische Hochschule,
Zurich, presented his lecture on the theme of the
congress, People Versus Noise. He said that "Noise
has become part of life, and it influences the overall
quality of life very much. By considering the many
kinds of information our ears can provide, we are
reminded of the impact that noise can have if it cancels
out the wanted signals. The individual's attitude to­
wards noise depends on circumstances that cannot be
measured. They can make the difference between
hearing and listening. Some
noises are associated with proc­
esses that are interesting or
profitable. When evaluating
noise, it is particularly impor­
tant to look out for people who
are disturbed and have inade­
quate means or no means of
protecting themselves. This is a
public task that requires a con­
stant monitoring of the acousti­
cal environment. As often as
possible we should review the
way we evaluate noise and the
way we try to influence noise.
Unfortunately, the results
achieved so far are not suffi­
cient.The outlook we now have

The city of Leuven with its historic buildings and
the Catholic University of Leuven, one of the

oldest and most famous universities on the European
continent, provided an outstanding venue for IN­
TER-NOISE 93, the 22nd International Congress on
Noise Control Engineering. The Belgian Acoustical
Association (ABAV) and the Technological Institute
of the Royal Flemish Society of Engineers (TI­
KVIV) jointly organized the congress.

Shortly after 09.00 on Tuesday, 1993 August 24,
the Ensor String Quartet opened with "Allegro Vi­
vace Assai" by W.A. Mozart. Professor Andre Cops,
General Chairman of INTER-NOISE 93, called the
Opening Plenary Session to order in the Aula Pieter
De Somer of the Catholic University of Leuven. 704
registered participants, 130 exhibitor staff members
and 75 accompanying persons from 40 countries
were present. He welcomed all the delegates, espe­
cially the large delegation of scientists from the East
European countries: Russia, the Baltic States, Po­
land, Hungary, the Czech Republic, Slovakia, Croa­
tia, and Serbia. He then introduced Professor Willy
Geysen, spokesman for the University, representing
the Rector, who gave the official welcoming speech.
He elaborated on the importance of noise problems
for the environment.

He recognized the noise problem as worldwide,
but it is a problem which has existed since antiquity
which is in contrast with other more recently-devel­
oping environmental problems. On the theme of the
congress, People Versus Noise, he said, "This con­
gress is focussed on the need to conserve, protect,
and improve the quality of the environment." Fi­
nally, he wished all the delegates great success in the
discussions of the scientific and technical results
presented during the congress. (Professor Geysen's
speech appears in the European News department
of this magazine.-Ed.)

As an interlude, the Ensor String Quartet per­
formed "Assez Vif et Bien Rythme" and "Andan­
tino Doucement Expressif" by the French
composer Claude Debussy. Then followed a wel­
come speech by Dr. William Lang, president of the
International Institute of Noise Control Engineer­
ing. He welcomed the delegates and informed the
audience about the new magazine Noise/News In­
ternational, which is a fusion of the former 1-
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Internationai Ilvt'E President William W Lang informs
INTER-NOISE 93 delegates of the publi cation of
Noise/News International.

ranged as follows: Bach, Chopin, Grieg, Haydn,
Liszt, Mozart , Rossini, Strauss, Vivaldi, and Wag­
ner. All papers in each session were allotted twenty
minutes, including discussion and time to change
sessions. In all, forty-five sessions were held during
the three days of the congress; 413 invited and
contributed papers were presented .

Thirteen special sessions were organized by ex­
perts in the field of noise control engineering. The
sessions covered the following topics: active noise
control, aircraft noise, application of numerical
models to sound radiation, EEC legislation in 1993,
international standardization in acoustics­
CEN/CENELEC vs ISO/IEC, noise control-ship­
board noise, noise emission measurements- gen­
eral aspects, noise emission measurements­
application to specific machinery families, numeri­
cal models for sound transmission in buildings, out­
door sound propagation- prediction and control,
traffic noise in urban areas, tire road noise, and
vehicle noise- analysis and control.

On Tuesday evening, a reception for the INTER­
NOISE 93 delegates was held in the beautiful Fac­
ulty Club of the University. This building is part of
the Great Beguinage which was built in the 13th
century. Originally, nuns were living in this settle­
ment. In 1962, the University became the owner and
it was completely restored to its original condition.
Currently, the Great Beguinage is used by 600 stu­
dents and foreign guests. The reception was hosted
by two of the main sponsors of the congress. During
the reception, the Ecuadorian group, Quillas, per­
formed musical songs. The reception, which in­
cluded typical Belgian beer and specialties, was
appreciated by all participants.

Wednesday was the busiest day of INTER­
NOISE 93. Promptly at 08.30, the technical sessions
started and ran in parallel until the lunch break. After
lunch, Professor Frank Fahy from the Institute of
Sound and Vibration Research of the University of
Southampton, England, presented the second distin­
guished lecture titled "Statistical Energy Analysis:
A Wolf in Sheep's Clothing?" Professor Gerrit Ver­
meir chaired this lecture.

Professor Fahy illustrated the impracticability of
making precise, detailed predictions of vibrational
response at frequencies well above the fundamental
resonance frequency of a system. SEA appears to
offer a simple, fast and inexpensive means of pre­
dicting and analyzing the high frequency vibration
and acoustics of complex systems such as aircraft.
The rationale of SEA as an alternative to determinis­
tic computational methods was presented, and the
basic assumptions were explained. It was suggested
that there remain a number of fundamental problems
to be resolved before SEA can be accepted as a

Professor Frank Fahy delivers his
distinguished lecture at INTER-NOISE
93.

for the future pre­
sents some real
challenges for
acousticians."

After the first
distinguished lec­
ture Professor
Andre Cops in­
vited all the dele­
gates to participate
at the official
opening of the ex­
hibition in the con­
gress building,
College De Valk,at
11.00. Thirty com­
panies provided
exhibits of the lat-
est products for

noise control, including instrumentation for its
measurement and assessment. The rooms for the ten
parallel sessions, the conference secretariat, the ex­
hibition and the rooms for the associated meetings
were centrally located with the exhibit forming the
focus for the entire congress.

At 11.30, immediately following the opening of
the exhibition, the delegates broke into three parallel
invited sessions. Dr. Michel Vallet, summarized the
results of the sixth international congress, Noise and
Man, which was held in Nice, France, on 1993 July
6-9. Dr. Tony Embleton reported on the International
INCE Working Party, Upper Noise Limits at the
Workplace." Dr. Ulf Sandberg reported on the Inter­
national INCE Working Party, Noise Emission of
Road Vehicles- Effects ofRegulations.

After lunch, the parallel sessions began. The lec­
ture rooms, each named for a composer, were ar-

Professor Eric Rathe delivers his
keynote address on the theme People
vs. Noise at Inter-Noise 93.
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The Ensor String Quartet .
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for the lunch break, continuously until the closing
ceremony of INTER-NOISE 93 at 16.00.

The INTER-NOISE 93 Closing Ceremony was
held, as was the case for all Plenary Sessions, in the
Aula Pieter de Somer, which was nearly filled to
capacity. General Chairman Andre Cops thanked his
team for the outstanding work to make INTER­
NOISE 93 a very successful congress. The individ­
ualleaders of the team, composed of members of the
Belgian Acoustical Association and the Technologi­
cal Institute of the Royal Flemish Society of Engi­
neers were cited for their efforts. Thanks were
expressed to the International Advisory Committee,
the distingui shed invited and contributed speakers,
the organizers of special sessions, the session chair­
men and co-chairmen and all participants and ac­
companying persons. Last, but not least, he thanked
the Rector and other authorities of the Catholic
University of Leuven for their hospitality. Finally
Christine Mortelmans, Ingrid Van Damme , Ann
Klinck, and Beatrice Schotsmans received bouquets
of flowers from the General Chairman for their
excellent work . Dr. William
Lang then thanked Andre Cops
and his team for their efforts for
producing an outstanding con­
gress. At the end he said , "This
INTER-NOISE 93 Congress
goes into history as one of the
greate st and most successful
organizations in the INTER­
NOISE series to date ."

Professor A . Nikiforov,
President of the East European
Acou stic s Association, then
congratulated Professor Cops
and the Organizing Committee
for the successful organization
of INTER-NOISE 93 and ex- Dr. Per V Briiei makes a point during his
pressed the thanks of his col- INTER-NOISE 93 distinguished lecture.

reliable engineering method, in particular, that of
estimating the confidence that can be placed on any
prediction. Some of these problem s and uncertain­
ties are such as to make SEA a potentially dangerous
tool in hands of the inexperienced, he said. Poten­
tially fruitful areas of SEA research to improve its
reliability were suggested.

FOllowing the afternoon distinguished lecture,
the technical sessions ran in parallel until 18.00.

The banquet on Wednesday evening , attended by
350 of the participants, was one of the highlights of
INTER-NOISE 93. A delicious four-course dinner
was served in the Jubilee Room, which is part of the
University Hall. This hall, a former cloth hall of the
city, was built in 1317. In 1432, it was partly granted
to the new university which was founded in 1425. In
1679, the entire building was transferred to the uni­
versity and the university added several new parts.
The building was partly destroyed during World War
II, but completely restored in its original condition.
The building now houses the offices of the Rector
and the central services of the University. The above
information about the Jubilee Room was given in the
welcoming speech by Professor Andre Cops. Profes­
sor Willy Geysen, spokesman for the University,
also welcomed the participants, and gave some in­
formation about the history of the University. Dr.
William Lang closed the speeches by thanking the
former General Secretary and Editor of the I-INCE
Newsletter, Professor Eric Rathe, the current Gen­
eral Secretary, Profes sor Henry Myncke, and the
Editor of the I-INCE Newsletter, Professor Andre
Cops, for the work they have done to serve the
International Institute of Noise Control Engineering.
Due to the long reverberation time of the Jubilee
Room, this room is not the ideal place to give
speeches. During the banquet the Interfaculty Dixie­
land Band performed Dixieland music. During the
different numbers , as one can imagine when students
are let loose, almost anything can happen, and deci­
bel levels up to 100 dB were reached in this beauti­
ful, reverberant Jubilee Room!

The third and final day of INTER-NOISE 93
started on Thursday morning at 09.00 with the third
distinguished lecture given by Dr. Per Briiel. Profes­
sor Pierre Chapelle chaired this distinguished lec­
ture. Dr. Briiel's distinguished lecture was titled,
"Induced Hearing Loss in Industry." He showed
that, for noise in workshops, peak values are more
important than Leq. The total energy principle has
shown its value for traffic noise and noise in build­
ings, but in industry there are high peak levels of
very short duration, he said. He showed that these
high peak levels can be very damaging to hearing.

Again, following the early morning distinguished
lecture, the technical sessions ran in parallel, except
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Dr. Masaru Koyasu invites INTER-NOISE
93 delegates to attend INTER-NOISE 94
in Yokohama, Japan next August.

BEASY is a product of the Computational MechanicsGroup
Computational Mechanics, Inc. Computational Mechanics BEASY
25 Bridge Street Ashurst Lodge. Ashurst
Billerica, MA 0182 1, USA Southampton S04 2AA. UK
Tel: (508)667-5841 Td:(44)703-293223
Fax:(508)667-7582 Fax:(44)703-292853

Control Foundation, P. O. Box 2469 Arlington
Branch, Poughkeepsie, NY 12603, USA, or in
Europe from the INTER-NOISE Congress Secretar­
iat, Mrs. Christine Mortelmans, T.I.-K VIV, Des­
guinlei 214, 2019 Antwerpen, Belgium for BEF
5500.

A varied program of interesting tours was avail­
able to accompanying persons with a visit to the
historic buildings of Leuven offered on Tuesday,
August 24, in the afternoon. The next day there was
a tour to the south of Belgium, to Dinant, with its
Citadel, a boat trip on the Meuse and Namur, the
Gateway to the Ardennes. On Thursday, August 26,
there was a bus trip to Brussels, the capital of Bel­
gium and the EEC, and to Antwerp, the cultural
capital of Europe in 1993. The day following the
ending of INTER-NOISE 93 was devoted to two
technical tours and one accompanying persons tour.
There was a visit to the Laboratory for Acoustics and
Heat Conduction, the Laboratory for Building Phys­
ics and the Department of Mechanical Engineering
of the Catholic University of Leuven, followed by a
visit to LMS International. Participants of the sec­
ond technical tour visited the brewery Interbrew
Stella Artois. There was also a post congress tour to
Gent, the former capital of the Counts of Flanders,
and Brugge, the Venice of the North.

Before, during, and after INTER-NOISE 93 sev­
eral associated meetings were organized in the con­
gress building CollegeDe Valko On Saturday,August
21, and Sunday, August 22, the annual meeting of
the Board of Directors of International INCE was
held. On Monday, August 23, there were four asso­
ciated meetings: there was an I-INCE Working Party
on Upper Noise Limits in the Workplace (Chairman
Dr. Tony Embleton), there was an I-INCE Working
Party on Noise Emission by Road Vehicles (Chair­
man Dr. Ulf Sandberg), there was a meeting of
CENfTC 126/WG 1 on Methods of Measuring the
Sound Insulation of Building Elements and Acoustic
Performances of Buildings (Convener Dr. Hans
Goydke) , and there was a meeting ofCOMETT-SA­
VOIR, a European group organizing training and
courses in the field of Noise and Vibration Control
with support of the EEC (Chairman Dr, John
Walker), On Wednesday, August 25, there was a
meeting of the Editorial Board of the Journal of
Applied Acoustics, and an Enlarged Scientific Ad­
visory Council of FASE, the Federation of Acousti­
cal Societies of Europe. On Thursday, August 26, the
annual General Assembly of I-INCE was held as
well as a meeting of the CEN(fC 211 Advisory
Panel (Convener Mr, Leif Nielsen) , Finally on Fri­
day, August 27, and Saturday, August 28, a meeting
was held of ISOfTC 43/SC l/WG 28 on Sound
Power Measurements (Convener Dr.William Lang).
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Call today for a
free demo disk

• interactive graphics pre and post
processor

• interfacesto CAD & MCAE
• automatic meshing

• shaded image & hidden line plots

• advanced BEM analysis

• full color results contour plots

• acoustic diagnostic analysis:
• lind out which parts of your

structure are contributing most
to the noise.

• color contour and bar-chart
contribution displays.

• available on a range of computers

leagues from the East Euro­
pean countries for the financial
support to partic ipate at the
congress.

"It is now time to begin
thinking about INTER­
NOISE 94," Dr. Cops said.
Professor Masaru Koyasu then
gave a description of the ac­
tivities which will take place at
the next INTER-NOISE con­
gress, INTER-NOISE 94,
which will be held in Yoko­
hama, Japan, on 1994 August
29-31. He showed an excellent
video on Yokohama and the
Pacific Convention Plaza
where the congress will be or­

ganized. Dr. Koyasu then invited the participants to
a glass of wine and a toast to the success of INTER­
NOISE 94.

The 413 papers presented at the congress have
been published in the proceedings of INTER­
NOISE 93. The three-volume set of congress pro­
ceedings is available for USD 150 from the Noise

BEASY has been the
world market leader for
over a decade in boundary
element software for
engineering analysis . Now
version 5.0 is released,
including the first BEASY
acoustics analysis module
which is added to the
mechanical and electrical
solvers .
Call for your free demo
disk to find out why
BEASY has already been
selected for acoustics by
major corporations.
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Feature

NOISE-CON 94
An Invitation to Participate

N
OI~E-CON 94 , the 1994 National Conference on
NOIse Control Engineering will be held at the

Bahia Mar Resort and Yachting Center in Fort Lauder­
dale, Florida, USA on 1994 May 01-04. The theme of
this year 's conference, the thirteenth in a series of
national conferences on Noise Control Engineering, is
ProgressinNoiseControlforIndustry. The conference
is being organized in cooperation with the IBM Cor­
poration and Florida Atlantic University (FAU). David
M. Yeager of the IBM Boca Raton Acoustics Labora­
tory is the General Chairman and Joseph M. Cuschieri
of the Department of Ocean Engineering at Florida
Atlantic University is the Technical Program Chair­
man. More than 150 abstracts of techn ical papers have
been received, and are being considered for presenta­
tion at NOISE-CON 94.

NOISE-CON 94 will open on Sunday evening,
May 01 with an outdoor reception near the hotel
marina . Follow ing a welcoming address by 1994
lNCE President Robert Bernhard, Professor Stanley
Dunn of the Ocean Engineering Dep artment at Flor­
ida Atlantic University will illustrate creativity in
engineering design through a description of the evo­
lution of the biannual FALl-sponsored human-pow­
ered submarine races held in Ft. Lauderdale­
complet e with underwater video.

The technical plenary lectures will begin on Mon­
day with Richard Lyon of the RH Lyon Corporation
and MIT, who will discuss What Can We Do About
Sound Quality? "American industry has finally be­
come alerted to the issue of sound qual ity," says
Professor Lyon , "and the question now is, what is
the noise control profession going to do about it?"

A second Plenary Session will be a panel discu s­
sion on noise criteria for rooms. The panel discus­
sion will be moderated by 1993 lNCE President
William J. Cavanaugh; Leo L. Beranek will partici­
pate in the discussion. The speaker for the third
Plenary Session will be announced in the near future .

In addition to Plenary Session lecture s, special
sessions are being arranged on the following topic s:

• Active noise and vibration control for industry
• Airport noise control, modeling and regulation
• Noiserating criteria for rooms
• Effects of European noise requirements on

American manufacturers

• Sound quality - measure­
ment methods and appli­
cations

• Aerodynamic noise of
small and large fans and
blowers

• Marine noise control
• Noise control of transpor­

tation vehicles
• Computational methods in

noise control
• Characterization of vibro­

acoustical materials

A detailed listing of plenary Richard H. Lyon

session speakers and paper titles will be publi shed after
the abstracts of invited and contributed papers have
been received. Questions concerning the technical
program should be directed to Joseph Cuschieri , Tech­
nical Program Chairman, phone: (407) 367-3438,
FAX: (407) 367-3885, e-mail : joe@jmc.oeJau.edu.

NOISE-CON 94 Seminar
A seminar on active noise and vibration control will
be held on 1994 April 29-30. Friday and Saturday,
just prior to NOISE-CON 94 at the Bahia Mar. This
is the second offering of a highly succ essful seminar,
and is presented in cooperation with the Pennsylva­
nia State University Acoustics Department. Details
of the seminar can be found elsewhere in this issue .

Equipment Exhibition
A major exhibition of instruments and products for
noise control will be held in conjunction with
NOISE-CON 94. The exhibition will include equip­
ment related to determination of sound quality. noise
analyzers, sound level meters, computer-based in­
strumentation systems , sound intensity analyzers,
signal processing systems, equipment for active
noise control, acou stical materials, and devices for
noise contro l. Manufacturers interested in a booth at
the Exhibition should contact the Exhibition Man­
ager, Philip G. Swartz, 26 Vassar View Road,
Poughkeepsie, NY 12603, USA. Telephone: (9 14)
454-7733. FAX: (9 14) 473-9325.

INCE Examinations
The INCE Fundamental and Professional Examina-
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tions will be held on 1994 May 01 at the Bahia Mar.
For details contact the ]NCE Membership Secretar­
iat, P.O. Box 3206 Arlington Branch, Poughkeepsie,
NY, 12603, USA. Telephone: (914) 462-4006;
FAX: (914) 473-9325.

Registration
All delegates are requested to preregister. This may
be accomplished by completing the preregistration
form provided at the end of this article and returning
it (along with all applicable fees in US dollars) by
1994 April 15 to the NOISE-CON 94 Conference
Secretariat at the address on the bottom of the regis­
tration form.

The advance registration fee is USD 160for ]NCE
Members and Associates, and USD 210 for Non­
members. After the deadline for preregistration, the
]NCE Member and Associate fee is USD 175,and the
Non-member registration fee is USD 225. Note that
the dinner cruise on Monday evening (see the section
on Social Events) is included with registration feefor
those who preregister for NOISE-CON 94.

Proceedings
The proceedings of NOISE-CON 94 will contain
papers presented at the conference and will be avail­
able to delegates at final registration.

Social Events
A cocktail reception will be held on Sunday evening
before Professor Stanley Dunn's presentation de­
scribing the evolution and outcome of the most
recent of the biannual human-powered submarine
races held in Ft. Lauderdale, Florida. The presenta­
tion will include a discussion of autonomous under­
water vehicles and their use. All are invited to the
presentation, which includes underwater video of
this international event.

On Monday evening a dinner cruise is planned
on the Paddlewheel Queen on the Intracoastal
Waterway. Pickup will be at the marina of the
Bahia Mar hotel for a delightful dinner cruise
while viewing some of south Florida's scenic wa­
terways. Dinner and the cruise are included in the
NOISE-CON 94 registration fee for those dele­
gates who preregister. NOISE-CON 94 delegates
who wish to participate should complete the ap­
propriate section of the preregistration form pro­
vided. The fee for dinner and the cruise for
accompanying persons is USD 30 per person. For
delegates and accompanying persons who register
at the conference, tickets for the dinner cruise are
USD 30, and are subject to availability.

Accompanying Persons Program
A professionally guided tour has been arranged for
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Monday, May 02. The tour provides a secure and
informative environment, while allowing freedom
to explore during the day. The trip includes a visit to
Parrot Jungle and Gardens; a natural subtropical
garden which is home to some of the world's most
beautiful birds. From Parrot Jungle the tour will go
by air-conditioned bus to Bayside Market Place
where there are water-side shops, restaurants, cafes,
artisans and street performers. The final stop will be
at Vizcaya Museum and Gardens, an Italian renais­
sance-style villa filled with 15th through 19th cen­
tury antiques and surrounded by formal gardens.
The bus will return to the hotel in time for a rest on
the beach before the evening activities. The cost for
this full-day event is USD 39, excluding lunch.

A second one-half day tour is planned for Tues­
day, May 03. This tour goes to the Everglades Holi­
day Park for an an airboat ride through the Florida
Everglades to see natural vegetation and wildlife,
such as alligators, in their natural tropical habitats.
The airboat ride stops on Seminole Island before
returning to the hotel. This tour ends at 13.30 hours,
which leaves adequate time for a visit to nearby Las
alas Boulevard or to spend some time in the sun.
The cost for this tour is USD 27, and does not include
lunch.

Special Tours
Several special tours are being arranged for those
interested. Among the possibilities are the Florida
Atlantic University Department of Ocean Engineer­
ing, the IBM PC Company, and the Broward Center
for the Performing Arts concert hall. Details will be
available in a future announcement.

Hotel Accommodations
The Bahia Mar Resort and Yachting Center is lo­
cated on 40 lush landscaped acres surrounded by
water. The hotel is between the Intracoastal Water­
way and the Atlantic Ocean with direct private ac­
cess to the waterway and the beach. A world-famous
350-slip marina provides access to fishing and yacht
charters, water taxi, sightseeing cruises, scuba and
snorkeling. The Bahia Mar is in Fort Lauderdale,
just 10 minutes from the Fort Lauderdale airport
(recommended destination). A block of rooms has
been reserved at the special conference rate of USD
76 per night, single or double occupancy. Reserva­
tions may be made directly with the hotel by calling
(800) 327-8154, by sending a request for reserva­
tions to the Bahia Mar Resort and Yachting Center,
801 Seabreeze Boulevard, Fort Lauderdale, Florida
33316, USA, or by sending a FAX to (305) 523­
5424. A hotel reservation form appears at the end of
this article. Be sure to mention NOISE-CON 94 to
obtain the special conference rate.
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Travel Planning for NOISE-CON 94
Fort Lauderdale International Airport
The Fort Lauderdale Airport is located just 10 min­
utes from the conference site, and is serviced by
most major US and Canadian airlines: American,
Delta, United,TWA, USAir, Continental, Northwest
Airlines, Air Canada, and others. Many of these
carriers also provide service to Europe and other
non-US locations. The Fort Lauderdale Airport is
the recommendedfinal destination for all delegates
attending NOISE-CON 94.

West Palm Beach Airport
The West Palm Beach Airport is located approxi­
mately 55 miles north of Fort Lauderdale and is
serviced by most major US carriers, but has limited
access from outside of the USA.

Orlando International Airport
Orlando is approximately 200 miles from Fort Lau­
derdale, and is not suitable as a final destination for
NOISE-CON 94 delegates. However, the Orlando
Airport is a leading destination for both national and
international flights, and connecting flights to Fort
Lauderdale are readily available. Delegates and ac­
companying persons may be interested in visiting

Please reserve:
_ Room for one person at USD 76 per night
_ Room for three persons at USD 86 per night
_ Two Bedroom Suite at USD 228 per night

Orlando and Disney World before proceeding to Fort
Lauderdale for NOISE-CON 94.

Miami International Airport
The Miami Airport is located approximately 20
miles south of Fort Lauderdale. Delegates whose
final destination is the Miami Airport, and who wish
to take advantage of group transportation from the
airport, should contact the NOISE-CON 94 Confer­
ence Secretariat.

Driving Directions to the Bahia Mar
From the north: Take 1-95 or the Florida Turnpike
south to Sunrise Boulevard. Head east to the Atlantic
Ocean. Turn right and follow Route AlA approxi­
mately 1.5 miles south. The Bahia Mar is on the
beach south of Las Olas Boulevard.

From the south: Take 1-95 or the Florida Turn­
pike north to State Road 84. Head east to U.S. Route
1,Federal Highway. Tum left and go north approxi­
mately one mile to Southeast 17th Street. Tum right
and follow 17th east, then curving north, for about 2
miles. Bahia Mar is on the left or west side of the
highway.

From the Ft. Lauderdale Airport: Take U.S.
Route I north to Southeast 17th Street. Turn right

Hotel Reservation Form
Bahia Mar Hotel and Yachting Center

NOISE-CON 94
1994 May 1-4

_ Room for two persons at USD 76 per night
_ One Bedroom Suite at USD 152 per night

Date of arrival Time of arrival Date of departure _

Note: Hotel rates are subject to a 6% sales tax and a 3% resort tax.

Name _
Address _

City State Postal Code _
Country _

Reservations will only be confirmed upon receipt ofa one-night deposit accompanying this request. or a major credit card number.
Rooms will be held until 16.00 hours.

Deposit enclosed (in U.S. dollars) Credit Card Name _

Credit card number Expiration date-------
Date Signature, _

Return this reservation form to the Bahia Mar Hotel and YachtingCenter, 801 Seabreeze Boulevard, Fort Lauderdale, Florida 33316,
USA, or send a FAX to +1 305 523 5424. Within the United States, the toll-free telephone number is 800 327 8154. Outside the

United States, the telephone number is +1 305764 2233.
The cut-off date for hotel reservations is 1994 April 01. After this date, rooms at the special rate are subject to availability.
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and follow 17th east, then curving north, for about
2 miles. Bahia Mar is on the left or west side of the
highway.

NOISE-CON 94 Organizing Committee
and Key Contacts
David M. Yeager, General Chairman, phone: (407)
982-1123, FAX: (407) 443-3241, e-mail:
dyeager@vnet.ibm.com.

Joseph Cuschieri, Technical Program Chairman,
phone: (407) 367-3438, FAX: (407) 367-3885, e­
mail: joe@jmc.oe.fau.edu.

Susan Fish, Conference Secretariat, phone: (407)
367-3430, FAX: (407) 367-3885, e-mail:
fish@oeJau.edu.

Philip Swartz, Exhibition Manager,phone: (914)
454-7733, FAX: (914) 473-9325.

NOISE-CON 94
Conference Registration Form

PLEASE REGISTER ME FOR THE NOISE-CON 94 CONFERENCE

Name: --------------------------------Address: _

City: State: Postal code: _

Country: _

The NOISE-CON 94 advance registration fee is valid before 1994April 15, and is $160for /NCE Members andAssociates. The
non-member advance registration fee is USD 210.Non-member registrants may, at their option, becomeINCEAssociatesf or one
year at no additional charge. After theApril 15 deadline foradvance registration, theINCEMemberandAssociate registrationfee
is USD175,and the non-memberregistrationfeeisUSD 225. Payment mustbe in U.S.dollarsona U.S. bankoron a correspondent
bank. The advanceregistration fee (before1994April15) includes attendance at all technicalsessionsand exhibits,a copy of the
NOISE-CON94 Conference Proceedings,a receptionandthedinner cruise. PLEASE NOTE THAT THE REGISTRATION FEE
ATTHE DOOR WILL BE THE SAME AS THE LATE REGISTRATION FEES ABOVE, BUT WILL NOTINCLUDE THE
DINNER CRUISE. DINNER CRUISE TICKETS FOR THOSE WHO REGISTER AT THE DOOR WILL BE SUBJECT
TO AVAILABILITY AND ARE USD 30 EACH.

PLEASE INCLUDE THIS ADDITIONAL FEE IN YOUR PAYMENT CHECK, IF APPLICABLE

The enclosed check also includes __ (insert number) additional reservations for the reception and dinner
cruise at $30 per person for those not registered for NOISE-CON 94.
Name(s) of extra persons attending the dinner cruise: _

My check for $ is enclosed. Please make checks payable to the Institute of Noise Control Engineering.

Please detach this coupon and return to the NOISE-CON 94 Conference Secretariat, Susan Fish, Department of Ocean
Engineering, Florida Atlantic University, 500 NW 20th Street, Boca Raton, FL 33431, USA. Telephone: +14073673430,
FAX: +14073673885. e-mail: fish@oe.fau.edu.

NOISE-CON 94 EXHIBITION PACKAGE IS AVAILABLE

Philip G. Swartz, manager of the NOISE-CON 94 Exhibition has announced that
a package of information is available for manufacturers and others who wish to
have a booth at the exhibition. The package contains a brochure on the Bahia Mar
Resort and Yachting Center, and includes a layout of the exhibition area in the
hotel. The package also contains information on prices and a booth rental agree­
ment. For a copy of this package, please contact Philip G. Swartz at the address
given elsewhere in this announcement.
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European News

EUROPE
Acta Acustica is Published. The first issue of a new acous­

tics journal, Acta Acustica, has been distributed to the members
of eleven European acoustical societies. The eleven societies
joined together in 1992 September to form the European Acous­
tics Association which supports the publication of the new
journal. The 56 Associate Editors, who are nominated by their
member societies to serve three-year appointments, represent all
fields of acoustics. Acta Acustica is a trilingual journal (English,
French and German), but a preference is given to English as the
worldwide language of the technical disciplines. As a refereed
journal, both theoretical and engineering papers will bepublished.

BELGIUM
Professor Geysen Opens INTER·NOISE 93. This is the

opening speech at INTER-NOISE 93 in Leuven, Belgium by
Professor Willy Geysen. Professor Geysen represented theRec­
tor of the University, Professor Roger Dillemans.- Ed.

I have the great honor and also the great pleasure today to
welcome you all to our university and to the beautiful city of
Leuven, which have been selected as the location for your
INTER-NOISE 93 Congress, and have, I believe, perfectly
succeeded in making Leuven, with one of the oldest and best­
known universities on the European continent, and with its
many historic buildings and cultural riches, a particularly attrac­
tive venue. Thank you for having chosen our university and
Leuven for your International Congress on Noise Control Engi­
neering.

You are going to be considering one of the problems that is
very important in relation to our environment. Never before in
history has the word environment been used so frequently as
during the last 10 to 20 years. In fact, one might even wonder
whether the word or the concept even existed a few decades ago.

Several approaches are necessary to reestablish the balance
between industrial and agricultural production, economy, poli­
tics, and human health. In an attempt to indicate the main lines
of research by which the environment can improve or be kept
in balance, the following domains are of great importance: air,
water, soil, noise, and vibration pollution and their control.

These problems are recognized worldwide; but until now,not
enough effort has been directed towards a better understanding
of the interrelationships between them. Regulatory levels and
legal requirements can only be the result of technological
knowledge and a good understanding of the technological data
which are available. On the other hand, in order to meet the
regulatory levels and comply with the increasing number of
regional, national, and international laws, the technologist must
be able to read and interpret the legal texts.

Let us take as an example industrial noise and all its conse­
quences. Reliable measurements, analysis and measures are
fundamental to protect people working in industrial workshops

A. Cops, European Editor

and living near industrial plants. Without data, it is impossible
to define the need for, design a plan for, and design legal
responsibility for, remediation of the noise- and/or vibration­
polluted environment. Successful remediation requires experi­
ence with noise regulations, public and community relations,
site investigations, remediation technologies and alternative
disposal processes and strategies for financing major capital
programs. The researcher and the engineer will have to interpret
a whole new set of regulations, and he or she will have to deal
with regional, national, and international regulations.

This work includes evaluating site conditions, determining
noise reduction goals and areas that must be remediated, evalu­
ating technological options, etc. One must also exercise techni­
cal judgments in sifting through the many vendors whose
services will be available and in selecting those processes and
vendors best suited for the problem at hand. The engineer may
then have to justify in public forums the selection process and
the ability of the approach chosen to achieve the required noise
reduction. Clearly, this becomes an almost impossible task for
one person or for one team.

As I mentioned earlier, the term environmental pollution in
general did not exist a few decades ago, but this is not the case
for noise pollution. Noise is the world's oldest pollutant and all
the recent attention to the other pollutants in the air, water, and
soil will place more attention on the noise problem. Noise has
been posing a growing threat affecting hearing and behavior for
a long, long time- at least 4000 years. 4000 years includes most
of the recorded history of our civilization. How do we know that
people have been concerned about noise for 4000 years? The
Sumerians were an ancient people who populated the lower part
of Mesopatamia (now part of Iraq) about 2000 years before the
birth ofChrist. Anumber of Sumerian clay tablets have survived
to this day; these tablets list the punishments to be meted to
citizens who made too much noise. This ancient interest in noise
contrasts with the more recent concern for other pollutants. All
the other forms of pollution, the ones that have attracted the
headlines during the last few years, were first identified, as I said
before, in modem times.

From the very recent focus on the environmental issues it is clear
that the 1990s are the decade of the environment. I hope that you,
as researchers in the field of noise control engineering, are ready
to fmd as many solutions as possible in your research specialty.

What we have learned is that noise is different from the other
pollutants that are of great concern to the world's media today.
Environmental noise is a local phenomenon. Generally, a noise
source more than ten kilometers distant does not cause continuing
problems. But there are exceptions. The history books teUus that
the residents of the English coast were bothered by the cannon fire
from the Battle of Waterloo near Brussels. This phenomenon lead
to a better understanding of sound propagation in the atmosphere
and the bending or refraction of sound waves.
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The degree of noise pollution that now exists is mainly a
phenomenon of recent times, and much of the current noise is
being produced by modem advances in technology, e.g., ma­
chinery, vehicles, airplanes, and others. Certainly many people
in the last century, such as blacksmiths, street vendors, early iron
founders, etc., made the world very noisy; but in those days
people suffered more and expected nothing better.

Last week, the annual Hard Rock Festival was organized in
Leuven. The modem criterion for success seems to be the
decibel level, not the quality of the music as such. High levels
of music are regarded as indispensable, but produce both intel­
lectual and physical damage.

In past years, a lot ofdiscussion has occurred in Belgium and
the surrounding countries concerning the extension of the TGV
from Paris to London while crossing Belgium via Brussels, with
connections to Amsterdam and K61n. This new development
will have a large economic impact, but it is also of great
importance to protect the quality of life in the environment. This
is the reason why recently in several Belgian towns, e.g., in
Leuven, Mechelen, Bruges, and Hasselt, experiments were un­
dertaken to make the towns free of traffic.

For a number of years, large amounts have been spent on
fundamental and applied research and development in noise
control. As a result, it has been possible to obtain considerable
improvement in noise reduction at the workplace and in the
environment. Unfortunately, the noise reduction has been partly
neutralized by increasing demand on equipment. Our cars have
become quiet, but the number has increased substantially. Air­
planes have become quieter, but the number of flights at main
airports increases yearly. Much remains to be done before we
have a good acoustical quality in our society. The authorities are
obliged to give more and more support for fundamental and
applied research in the field of noise control.

With the theme, People Versus Noise, this Congress is fo­
cused on the need to conserve, protect, and improve the quality
of the environment. It is not an easy task to come directly to
definite solutions, but I am convinced that at the end of the
Congress a lot of valuable conclusions will be drawn to advance
the state of the art in the field of noise control.

Finally, I wish all the delegates great success in the discus­
sions of the scientific and technical results which will be pre­
sented in their deliberations during the next days.

ABAV-NAG Announce 20th Course on Acoustics and
Noise Control. The Belgian Acoustical Association and the
Acoustical Society of the Netherlands, in collaboration with the
Technological Institute of the Royal Flemish Society of Engi­
neers, will organize their annual course on "Acoustics and Noise
Control" in Antwerp for the 20th year in a row.

The schedule of this tentative course is as follows:

1. Fundamentals of acoustics, mechanical vibrations, and
sound perception.

2. Electro-acoustics

3. Principles and applications of signal analysis, including
active noise control

4. Room acoustics and building acoustics, divided into air­
borne and impact sound insulation and flanking effects.

5. Noise control, including all aspects of industrial noise, the
practice of vibration isolation, mufflers, ventilation equipment,
traffic noise, and planning

6. Measuring equipment and techniques
7. Economic aspects, legislation, and national and interna­

tional normalization concerning noise and vibration control
This course lasts 15 to 16 days with a total of 75 to 80

lectures, exercise hours, and demonstrations. Visits to Acoustics
and Noise and Vibration Control Laboratories in Belgium and
the Netherlands are planned. The lectures will be given by
experts in the field ofAcoustics and Noise and Vibration Control
from Belgium and the Netherlands.

The course will be given in the spring of 1994. The lectures
will be given in Dutch, and the course material is also in Dutch.
More than 1400 people have attended this course.

For information contact: T.!. - K VIV, Mrs. Christine Mortel­
mans, Desguinlei, 214, B-2018, Antwerpen, Belgium.

Italy
A Course on the Mechanics of Musical Instruments is

Offered. Nonlinear vibrations and radiation from strings, plates,
bars, membranes and air columns will be presented in the context
of musical instruments in a course to be given at the International
Center for Mechanical Sciences in Udine, Italy. The course will be
coordinated by A. Hirschberg of the Technical University ofEind­
hoven, The Netherlands and J. Kergomard of the Universite du
Maine in Le Mans, France. The course will be given on 1994 July
18-22. For further information, contact CISM, Palazzo del Torso,
Piazza Garibaldi 18,33100 UDINE, Italy.

South Africa
South African Acoustics Institute (SAAI) Update. The

council of the institute has approved the cooperation of the
SAAI Committee on Noise with the Council on the Environ­
ment and the South African Bureau of Standards to work on
standards concerned with noise abatement. This is particularly
important since the present noise control regulations under the
Environment Conservation Act of 1989 are not applied country­
wide and local authorities may decide for themselves whether
or not they wish to apply the regulations in their jurisdictions.

Germany
NALS Publishes New Guidelines. NALS (Normenauss­

chuss, Akustik, Larmminderung und Schwingungstechnik im
DIN und VOl) has published nine new guidelines in the series
of VDI-Richtlinien. Copies are available from NALS at the
address in the NNI Directory (page 246 of this issue). English
translations of the titles of the new guidelines:

VOl 3723: "Application of statistical methods for the de­
scription of varying ambient noise levels."

VOl 3729: "Characteristic noise emission values of techni­
cal sound sources; Computer and business equipment; Basic
directions."

VOl 3733: "Noise in pipes (Draft)."
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Pan American News G. C. Maling, Jr., Pan American Editor

USA
Noise is Featured on U.S. Television. On
1993October 11,noise was featured on the
NBC evening news, a nationwide televi­
sionprogram anchored by Tom Brokaw. In
the lead-in to the feature story, Brokaw
opined that the world is getting noisier. In
an interview with Dr.Laura Wilber,Profes­
sor of Audiology at Northwestern Univer­
sity, she said that noise levels were
increasingat a rate of one decibel a year.Dr.
David Yeager then gave a brieftour of the
ffiM Acoustics Laboratory, Boca Raton,
Floridawhere he demonstrated methods for
quieting products which include noise
measurements in the world's quietest place
(according to the Guiness World Book of
Records) - the herni-anechoic room of his
laboratory. The TV reporter contrasted the
hubbubof the modem world and the sounds
of silence in Yeager's laboratory.

ASA to Sponsor Sabine Centennial.
Sunday afternoon, 1994 June 5, will mark
the opening of the long-planned centennial
celebration of Wallace Clement Sabine's
seminal work in architectural acoustics.
The symposium will be held on the Massa­
chusetts Institute of Technology's campus
through June 7 in conjunction with the
127th meeting of the Acoustical Society of
Americaon 1994June 6-10. LeoL.Beranek
is thehonorarychairman of the Symposium,
and William1. Cavanaugh is the chairman.
RichardH. Lyon is the general chairman for
the meeting of the Acoustical Society of
America. Noted expert on theater engineer­
ing,GeorgeC. Izenour,willdelivertheopen­
ing distinguished lecture of the Sabine
Centennial. He will speak on auditorium ar­
chiteeture from ancienttimes throughSabine
and beyond.

Distinguished lectures will initiate
each of four plenary sessions reviewing
advances in architectural acoustics. These
sessionswill cover progress in research and
applications in all aspects of building
acoustics, the design and evaluation of lis­
tening spaces for speech and music per­
formance, and the projections about future
acoustical environments in architectural
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spaces. There will be more than twenty
invited papers by internationally-known
authorities in architectural acoustics, ex­
ploring virtually all aspects of Sabine's
profound influence on this discipline.

On Sunday evening, symposium regis­
trants will attend a reception and dinner,
followed by a concert by the Boston Pops
Orchestra at Boston Symphony Hall, the
crownjewel of Sabine's consulting achieve­
ments. In the late 1880s, Sabine had treated
severalacoustically infamous lecture rooms
at Harvard. Probably the most notable of
these halls is the lecture hall in the Fogg Art
Museum. It was the research resulting from
these"fix-ups"thateventuallyled toSabine's
triumphin the Boston Symphony Hall.

On Monday evening, registrants will be
able to hear the renowned Tokyo String
Quartet in MIT's Kresge Auditorium, a
modem (circa 1955), multi-use space de­
signed by the late Eero Saarinen. Mr.
Saarinen had received assistance from
Sabine's disciples at Bolt Beranek and
Newman, who used the acoustical design
principles first enunciated by Sabine
around the tum of the century.

The Sabine Symposium will officially
close with a plenary session and panel
discussion on Tuesday evening, June 7.
Registration for the symposium includes
attendance at all scheduled events, as well
as all technical sessions of the 127thASA
meeting, held concurrently from June 6­
10. A tour of "Sabine Spaces and Places"
will be conducted Wednesday morning.

Contributed papers on all aspects of
architectural acoustics are welcome. Ab­
stracts are due on 1994 January 31 under
the usual guidelines for ASA meetings.
Authors selected for Sabine Symposium
paper sessions will be invited to prepare
four-page expanded abstracts to appear in
the symposium proceedings. These ex­
panded abstracts are due on 1994 March
15. The symposium will also feature a
poster exhibit and an architectural student
design competition.

For further information on the sympo­
siumandthe 127thmeetingof theAcoustical
Society of America, contact the ASA office
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at 500 Sunnyside Blvd., Woodbury, NY
11797. Telephone: +1 5165762360, FAX
+1 516 3497669. e-mail: elaine@aip.org.

SAE Noise and Vibration Conference
is Held in Michigan. The 1993 SAE
Noise & Vibration Conference & Exposi­
tion was held on 1993 May 10-13 at the
Grand Traverse Resort near Traverse
City, Michigan. It was the fifth presenta­
tion of this biennial, international meet­
ing. Nearly 1000 delegates (a new record)
participated-as an author of one of the
eighty-one papers presented, as a repre­
sentative of one of the thirty-eight exhibi­
tors, or as a welcome attendee.

Interesting new information was pre­
sented in a session on tire-pavement in­
teraction noise, introduced by a
comprehensive review on this topic from
the European perspective. A new SAE
measurement procedure for highway
truck tires was explained, as was the role
of the pavement type and the active
torque on drive wheels in both test and
community circumstances.

The session on subjective response to
sound brought new information to the topic
of sound quality, suggesting the importance
of perception (in the customer's mind) be­
ing addressed both analytically and experi­
mentally by noise control practitioners.

Evening workshops on acoustic and
thermal considerations for materials and
on acoustic simulation and modelling
were well attended. The foyer "science
fair" having table-top demonstrations of
sound control basics and materials again
drew much attention.

A 723-page proceedings of the confer­
ence (designated P-264) is available from
Customer Sales, SAE International, 400
Commonwealth Avenue, Warrendale, PA
15096, USA. The list price of the pro­
ceedings is USD 90 with a discounted
price to SAE members of USD 75.

The next Conference is scheduled for
15-18 May 1995 at the same venue. A call
for papers will be available in early 1994.

-Ralph K. Hillquist
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-THE NOISE-CON 93 PROCEEDINGS ARE AVAILABLE
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NOISE-CON 93, The 1993 National Conference on Noise Control Engineer­
ing, was held in Williamsburg, Virginia on 1993 May 2-5. The theme of
NOISE-CON 93 was Noise Control in Aeroacoustics. The conference was
sponsored by the NASA Langley Research Center and the Institute of Noise
Control Engineering of the USA (lNCEIUSA).

The Proceedings of NOISE-CON 93 are now available. The proceedings
volume contains one hundred and six papers - primarily related to some aspect
of aeroacoustics. A variety of other topics is also covered. The papers from the
following special sessions are included in the proceedings: fan noise control,
airport noise monitoring, practical applications of active noise and vibration
control, active noise control of vehicle interior noise, keeping aircraft noise out
of buildings, and material characterization using vibration and acoustical
techniques. Other sessions include aircraft interior noise, community noise
sources, human response to aeroacoustic sources, jet noise, and planning and
noise regulation.

The proceedings volume was edited by Harvey H. Hubbard. David G.
Stephens was General Chairman for the Conference, and Kevin P. Shephard
was responsible for the technical program. All are with the NASA Langley Research Center in Hampton, Virginia,
USA.

Noise Control in Aeroacoustics will be of interest to regulators and government officials concerned with noise
control around airports, engineers concerned with the control of noise from small fans, acoustical consultants,
researchers, architects, and others concerned with the control of environmental noise.

ORDER FORM
Enclosed is my check for USD . Please send me copies of the NOISE-CON 93 Proceedings at usn
85.00 each. The Proceedings is a single volume, xx + 652 technical pages. ISBN 0-931784-26-3. Shipped postpaid
except for overseas orders shipped by air.

r-------- --------------------------------------------- ----,

Name _

Address _

postal code country

---------------------------------------------------------~

SPECIAL INSTRUCTIONS FOR OVERSEAS ORDERS.
Payment must be in U.S. Funds, either through a U.S. bank or a bank that has a correspondent relationship in the
United States. Overseas orders must add USD 25.00 extra for air mail postage and handling if shipment overseas is
to be made by air.

MAIL TO: Noise Control Foundation
P.O. Box 2469 Arlington Branch
Poughkeepsie, NY 12603, USA.
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Asia-Pacific News

JAPAN
Travel Planning for INTER-NOISE
94. Individuals who have not yet submit­
ted an abstract for INTER-NOISE 94 may
be able to have a post-d eadline abstract
considered if it is sent by FAX to the
Congress Secretariat. The FAX number
of the Congress Secretariat is +81 22 263
9848. Whether or not an abstract is ac­
cepted will be communicated in the mid­
dle of 1994 February; accepted papers
must be submitted not later than 1994
April 15. Please note that each submitted
manuscript must be accompanied by one
registration fee as at previous INTER­
NOISE congresses .

INTER-NOISE 94 will be held at
Pacifico Yokohama (Pacific Con vention
Plaza Yokohama), a very new congress
complex near the city center of Yohohama
on 1994 August 29-31. The theme of IN­
TER-NOIS E 94 is Noise - Quantity and
Quality. The technical program commit­
tee is in the final phase of arranging lec­
tures for th e plenary sessions and
structuring special sess ions.

Registration. All delegates are re­
quested to preregister. This may be ac­
complished by completing the
Registration Form which will be pro­
vided in our third circular and returning
it with all applicable fees. The Congress
Secretariat is planning to accept most
major credit cards . The third circular will
automatically be sent in the middle of
1994 February to those who will have
re spond ed with the return coupons or
who will have submitted abstracts. Ifyou
do not plan to submit a paper, but are
considering participation in INTER­
NOISE 94 and have not yet expressed
yo ur intention to the Congress Secretar­
iat, please mail or FAX your name and
address soon to ensure that you will re­
ceive the third circular. Secretariat: Sone
Laboratory, Res. Inst. Electr. Comm. ,To­
baku University, Katahira 2-1-1, Aoba­
ku, Sendai 980, Japan. FAX: +81 22263
9848.

Technical Exhibition. A major
exhibition of instruments and products
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for noise control will be held in the core
area of the congress plaza. The exhibition
will include noise analyzers, sound level
meters, computer-based instrumentation
systems, sound intensity analyzers, signal
processing systems, equ ipment for active
noise control , acou stical mater ials, and
other devices for noise control.

Manufacturer s intere sted in obtaining
a booth at the exhibition should contact
the Congress Secretariat as soon as pos­
sible since the number of booths is limited
to 35. FAX: +81 222639848.

Technical Tours. One-day post-con­
gress technical tours are planned for Fri­
day, 1994 September I. It will be a good
opportunity to have an overview of the
variety of Japanese advanced technolo­
gies, such as LSI devices, automatic
manufacturing of automobiles, basic re­
search in construction as well as acousti­
cal and noise control technologies. The
tours are also open to Accompanying Per­
sons. Short technical visits to interesting
buildings near the convention plaza will
also be held. Detailed informati on as well
as registration form s for the tours will
appear in the third circular.

Accompanying Persons Program
and Social Events. A one-half day bus
tour around Yokohama will be held on
Monday afternoon, the first day, and on
Tuesday and Wednesday morning, the sec­
ond and thirddays. Accompanying persons
may take part in the tour without extra
charge. On Tuesday and Wednesday, sight­
seeing tours to Kamakura, an old capital of
Japan, and to Yedo Museum and Asakusa
will give visitors a feeling for old Japan. A
reception willbe held on Monday evening.
On Tuesday evening, all delegates and ac­
companyingpersons are encouraged to par­
ticipate in a cruise around Yokohama Bay.
Delegatesand Accompanying Persons will
enjoy beautiful views of the city of Yoko­
hama and Bay Bridge as well as typical
Japanese and Western food and drinks. On
the secondday,accompanying persons may
experience Japanese flower arrangement,
Ikebana, and a Japanese tea ceremony,
Sado.
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Location. Yokohama, situated 30 kID
south of Tokyo, is one of the busiest sea­
ports in the world, and the second largest
city in Japan with a population of over 3
million. Yokohama is a romantic, cosmo­
politan and exotic city with many tourist
attractions. The congress plaza, Pacifico
Yokohama, is located on Yokohama's
magnificent waterfront overlooking the
harbor, Bay Bridge, and the adjacent Sea­
side Park. Pacifico Yokohama is only a
lO-minute bus ride from Yokohama sta­
tion . Transportation between Tokyo In­
ternational Airport (Narita Airport) and
Yokohama station is a comfortable 88­
minute train ride on the Narita Express
(NEX), which runs at intervals of 60 min­
utes. You may also use Osaka Interna­
tional Airport in entering Japan. Osaka is
500 kID west of Tokyo . In this case you
may take either a super express train
(Shinkansen) or a domestic flight to
Haneda Airport. The Shinkansen takes 3

hours from Osaka to Yokohama. Haneda
Airport is a 30-minute bus ride to Yoko­
hama station. The ancient capital of
Kamakura with many historical spots and
the beautiful Hakone National Park are
near Yokohama.

Hotel Accommodations. Block book­
ings have been made in hotels of various
categories in Yokohama, which will offer
registered delegates and their families
special rates before, during and after the
Congress. The rates will range between
JPY 7200 and JPY 25000 for a single
room per night and JPY 10000 and JPY
35000 for a double room per night. Res­
ervations may be made by completing the
Hotel Reservation Form provided in our
third circular and returning it to the Con­
gress Secretariat. Questions concerning
travel s to/from and in Japan may be di­
rected to our official travel agency. Attn:
Mr. Kyoichi Okutani, Kinki Nippon
Tourist Co., Ltd ., Sales Office Yokohama,

2-9 Minato-cho, Naka-ku, Yokohama
231, Japan. FAX: +8145 641 7026.

Companion Conference. INTER­
NOISE 94 will be preceded by the 5th
Western Pacific Regional Acoustic Con­
ference (WESTPRAC V) in Seoul, Ko­
rea, from 1994 August 23 to 25. Papers in
all areas of acoustics, including noise and
vibration, will be presented at the confer­
ence. English is the official language of
WESTPRAC V, and there will be no si­
multaneous translation. The deadline for
receipt of abstracts has passed. The pa­
pers to be presented at WESTPRAC will
be publi shed in a book of proceedings
which will be available at final regis­
tration.

All correspondence to WESTPRAC V
should be addressed to The Acoustical
Society of Korea, Science Building, Suite
302,635-4 Yuksam-Dong, Kangnam-Ku,
Seoul 135-703, Korea. Telephone: +822
5563513; FAX: +8225699717.

INTER-NOISE 92 PROCEEDINGS NOW AVAILABLE
OISE CONTROL AND THE PUBLIC was the theme of INTER-NOISE 92, the 1992 International Congress on Noise

Control Engineering. ITER-NOISE 92 was sponsored by the International Institute of Noise Control Engineering
(International INCE), and was organized by The Canadian Acoustical Association and the Institute of Noise Control
Engineering of the USA. INTER-NOISE 92 was held in Toronto, Canada on 1992 July 20-22. The Proceedings of
INTER-NOISE 92 are now available. The INTER-NOISE 92 Proceedings contain a total of two hundred and seventy
papers .

Special sessions on a number of topics of current interest in noise control engineering were held at ITER-NOISE 92,
and the papers from these sessions are included in the Proceedings. The topics covered in the special sessions include case
studies of active noise control, air-moving device noise, state of the art criteria for noise control in buildings, road traffic
noise prediction, measurement and calculation of aircraft noise, metrics for airport environmental noise, effects of noise:
community reaction, automobile interior noise quality, computers in noise control, and international standards to meet
European noise control requirements. NOISE CONTROL AND THE PUBLIC will be of interest to engineers concerned
with noise control technology, educators, scientists, acoustical consultants, government researchers and regulators,
architects, students, and others concerned with the control of environmental noise.

Enclosed is my check for US$ . Please send me copies of the INTER-NOISE 92 Proceedings at
US$ 125.00 each. The Proceedings is a set of two volumes; Vol. I, xxxii + 636 technical pages, Vol. 2, xxxii + 628 technical
pages. ISBN 0-931784-25-5 (set of two volumes). Sold only as a set of two volumes. 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 correspondent bank in the United States. Overseas orders must add USD45.00 extra for air mail postage
and handling if shipment overseas is to be made by air.

Name _

Address _

MAIL TO: Noise Control Foundation
P.O. Box 2469 Arlington Branch
Poughkeepsie, NY 12603, USA
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INCE UPDATE

The Boards of Directors of International INCE and INCE/USA
welcome the opportunity afforded by this department 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 ofgeneral interest, etc .Announcements and reports ofthe
major conferences ofI-INCE and INCEIUSA will befound in other
NNI departments . It is the intent of this department to keep the
reader informed of what's going 011 within the two organizations
that jointly share the responsibility for the publication of
Noise/News International.

International INeE
Cops Succeeds Myncke as I·INCE Secretary-General.

At the meeting of the International INCE Board of Directors
on 1993-08-21 , Professor Andre Cops of the Catholic Univer­
sity Leuven , Belgium was elected to succeed Professor Henry
Myncke as I-INCE Secretary-General, effective 1994-01-01.
Professor Cops served with distinction as the general chairman
of INTER-NOISE 93, and as editor of the International INCE
Newsletter during the period 1981 to 1992. Professor Myncke
was elected by the Board to become the I-INCE Director respon­
sible for liaison with external organizations; he has served most
effectively as Secretary-General since the I-INCE Secretariat
was moved from Switzerland to Belgium at the end of 1980.

DEGA Joins International INCE.
Deutsche Gesellschaft fur Akustik (the German Acoustical

Society) has become a Member Society of International INCE.
Established in 1989, DEGA integrates the interests of German
acousticians who are working in all areas of acoustics. Several
engineering and scientific societies had sub-groups in acoustics,
but no acoustical society existed in Germany prior to DEGA's
founding.

INTER·NOISE 93 Opening Address.
This is the opening address by I-INCE President William W

Lang at INTER-NOISE 93 in Leuven, Belgium, on 1993 August
24.-Ed.

Professor Cops, Professor Geysen, ladies and gentlemen. It
is my honor and privilege to welcome you to the 22nd INTER­
NOISE Congress. I welcome the delegates from overseas, the
delegates from the European countries, and most especially
those from our host country, Belgium .

Let me ask myself a question. What is the International
Institute of Noise Control Engineering and what does it do?
International INCE is a consortium of 34 Member Societies.
Since the last INTER-NOISE a year ago, we are pleased to
welcome the Czech Acoustical Society, the East European

Acoustical Association, and the Russian Acoustical Society as
observer Member Societies of International-INCE. The names
and addresses of the Member Societies are listed in the issue of
Noise/News International which you received in your registra­
tion packages.

Indeed, the publication of this magazine is a major event for
International INCE. It was created and has appeared since the
last INTER-NOISE a year ago. Noise/News International, or
NNI, is a consolidation of the International INCE newsletter and
Noise/News which was published in the United States . The
International INCE Newsletter was founded and originally ed­
ited by Professor Rathe, who is our keynote distingui shed
lecturer this morning; the editing of the International INCE
newsletter was continued during the period 1980 to 1992 by
Profes sor Cops, General Chairman of INTER-NOISE 93.
Noise/News was edited by Dr. George Maling during the period
1972 to 1992.

This new magazine is jointly published by International
INCE and INCE/USA, and jointly managed by the Boards of
Directors of those two organizations. The Board of INCE/USA
approved the publication in 1992 November and the Board of
International INCE, meeting the day before yesterday for the
first time since the last INTER-NOISE, gave its strong approval
to NNI as a new means of communication among the 34 Member
Societies of International INCE around the world. The staff of
the new magazine has George Maling as Managing Editor,
Andre Cops as European Editor, Anita Lawrence as Asia-Pacific
Editor, and magazine production by the Institute of Electrical
and Electronics Engineers, the IEEE, which is the largest pro­
fessional organization in the engineering world. The depart­
ments of NNI include all of those that were in the newsletters it
replaced, and more. Indeed, it is intended to have a feature article
in each issue which will be on a topic of major interest to noise
control engineers around the world.

The question for today is, "What do you think of NNI?" In
your package of registration materials you received one sheet
which says at the top simply "Your comments, please." The
Boards of Directors of the two sponsoring organizations would
be delighted to receive your comments. It will take only a minute
or two to fill out this form and leave it with the Regi stration
Desk. If you are not already a subscriber, there is information
on the back of the form with an invitation to subscribe and
instructions on how that can be accomplished.

What else does International INCE do besides publish a news
magazine? It organizes the INTER-NOISE series of congresses.
This is the 22nd in the series and our host society, the Belgian
Acoustical Society, and the General Chairman and his very
competent staff, have done an excellent job of putting together
an outstanding INTER-NOISE Congress.

International INCE also supports symposia - one last year
was held in Senlis, France. The Societe Francaise d' Acoustique
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- William W Lang, President
International INCE

Nineteenth I·INCEGAMinutes. These are the minutes ofthe
nineteenth General Assembly of International INCE held on
1993 August 26 in Leuven, Belgium.- Ed.

noise levels in the workplace. In the past, there has been little
coordination internationally in the setting of such upper noise
limits. Regionally, the European Community has taken steps to
coordinate the setting of upper noise limits, and several member
states have already adopted these uniform limits. Since work­
place noise regulations were first introduced more than 30 years
ago, there have been many proposals that the upper limits should
be significantly lowered; but that has not happened. Few people
question the need for workplace noise limits, but the cost to
comply is often cited as the reason for non-compliance. Both
the difficulties and the cost of effective and uniform enforce­
ment of regulations are deterrents to those who might otherwise
wish to reduce noise levels. For these and other reasons, it is
important to present the technical basis for the establishment of
upper noise limits in a manner as independent as possible of the
non-technical factors that influence the selection.

Immediately following the distinguished lecture by Profes­
sor Rathe, there will be short reports on the efforts of these
working parties. In the Chopin Room there will be a presentation
by Dr. Embleton on Upper Noise Limits in the Workplace. And
in the Grieg Room by Dr. Sandberg, a summary of work to date
on Noise Emissions of Road Vehicles. In addition, there will be
a report on the very important congress on Noise and Man that
was held last month in Nice; and I recommend these to your
attention.

Finally, let me remind you that INTER-NOISE 94 will be
held next August in Yokohama, Japan. INTER-NOISE 95 will
follow in the Los Angeles area in July of 1995. And I am pleased
to announce that the day before yesterday at the meeting of the
International INCE Board of Directors, the invitation from the
Institute of Acoustics of the United Kingdom was accepted to
organize INTER-NOISE 96 in the summer of 1996 in Liverpool,
England.

In closing, let me emphasize that your organization (because
I am assuming that everyone in the room is a member of one of
the Member Societies of this consortium of 34 Member Socie­
ties), your organization is doing its utmost to move forward to
the vision of a quieter world.

sponsored an International INCE symposium on the specialized
topic of fan noise. For a meeting to be billed as an International
INCE symposium, indeed for any conference to be sponsored
by International INCE, planning must be undertaken suffi­
ciently far in advance that International INCE has an opportu­
nity to be represented on the Organizing Committee, to have an
input on the subjects to be covered, the time and place of the
meeting, etc. And I am pleased to announce this morning that
the 3rd International INCE symposium will be held next year,
1994, between October 4 and 6. The subject will be transporta­
tion noise and vibration. The host society is the East-European
Acoustical Association, and the location of the symposium will
be in St. Petersburg, Russia.

What more is International INCE doing? In the last two years
we have put our General Assembly to work. The General As­
sembly consists of representatives of each of the 34 Member
Societies of International INCE. A year ago two International
INCE working parties were organized representing the Member
Societies of the General Assembly to work in two very important
areas: motor vehicle noise and workplace noise. At the General
Assembly meeting a year ago in Toronto, representatives of the
Member Societies volunteered their societies to participate.
Conveners of the working parties were appointed. The Member
Societies named their representatives and provided a great deal
of very useful background information on these two subjects.

Noise emissions of road vehicles and the effect of regulations
is one of these subjects and Dr. Ulf Sandberg of Sweden is the
chairman of that working party. The initiative that is being
undertaken deals with the effect of national and regional regu­
lations on noise produced by traffic at the roadside as well as
inside buildings near major traffic arteries. Many industrialized
countries have introduced regulations regarding maximum
noise emissions of road vehicles. Since vehicle noise regulations
were first introduced in some countries more than 20 years ago,
the emission limits have been substantially lowered. Further
tightening of the limits will be made in the European Commu­
nity in the near future. Few people question the necessity of
stringent vehicle noise limits. However, it is recognized that
vehicle noise control can be costly, at least when requirements
are tightened to the levels foreseen for the mid-1990s. For this
and other reasons, it is important to assess the effectiveness of
the noise control measures that have already been undertaken as
a result of the regulations. In this area, International INCE has
identified a serious lack of information. Simply stated, there
have been very few investigations dealing with the effectiveness
in reducing road traffic noise over the period of time during
which the current noise emission limits have been in place. The
results of these restrictive studies, some of which have been
presented at previous INTER-NOISE congresses, imply that the
regulations have a much smaller effect than had been antici­
pated; and we will see what the working party concludes on that
important issue.

The second initiative deals with upper noise limits in the
workplace. Dr. Tony Embleton of Canada is the chairman of that
working party. The initiative involves the following: Many
countries have introduced regulations that set upper limits on

Present
Bobrovnitskii, Y.- Russia
Brambilla, G.- Italy
Bray, w.- U. S. A.
Bruel, P.- Denmark
Cha, 11-Whan- Korea
Cops, A- Belgium
Embleton, T.- Canada
Engel, Z.- Poland
Gerrit, V.- Netherlands

Lawrence, A-Australia
Lawrence, R.- U. K.
Leventhall, G.- U. K.
MacKenzie, c.- U. K.
Maling, G.- U. S. A.
Myncke, H.- Belgium
Nikiforov, A- Russia
Ok, C.- Korea
Ramaker, F.-Netherlands
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2. The Draft Agenda was approved.

Agenda (The draft agenda was circulated on 1993 July 01.)

Minutes
1. The President opened the meeting at 17.20 hours.

5a. INTER-NOISE 96. The President announced that the Board
has accepted the invitation of the Institute of Acoustics to
organize INTER-NOISE 96 which will be held in Liverpool,
England, at the end of July, 1996.

6. Noise/News International. G. Maling reported as Managing
Editor of NNI. He discussed the merger of the newsletters of
I-INCE and INCE/USA, described the assistance that is being
received from the IEEE, emphasized that NNI will only be
successful if the Member Societies send news to their respective
editors concerning their professional activities. He pointed out
that circulation is being controlled by the General Secretariat;
most of the Member Societies are receiving copies for distribu­
tion to their memberships by surface. There was a comment
from Norway on the high quality of the paper used. This is an
environmental issue, as it might be appropriate to use recycled
paper. The Managing Editor agreed to look into the suggestion.

7. 1-INCE Initiatives. The President reviewed the manner in which
the members of the two I-INCE Working Parties were selected at
the end of 1992.It was emphasized that this may not have been the
best way to selectmembers, but it was necessary to poll the General
Assembly at its last meeting in order to identify those Member
Societies that would like to participate in the work. The objective
is to conclude the work on the first two initiativesin the fall of 1994.
Before any fmal reports are published on these activities, the
Member Societies will have the opportunity to make technical
comments and also to vote as to whether or not the documents
shouldbe published. T.Embleton emphasized that the membership
on his working party has been enlarged by representatives of two
additional Member Societies.

7a. Other Business. At the last meeting of the General Assembly,
there was a discussion of the need to prepare a directory of
education in acoustics which would list institutions, courses
available, and professors in all of the countries represented by
the 1-INCE Member Societies. It was pointed out that the IUPAP
list is not complete. Unfortunately, due to the pressure of other
activities, no action has been taken on this item by the President.
Now, it has been proposed as a good subject for an NNI feature.
P. Timar (Hungary) will have a proposal to make on this subject
for the next meeting of the General Assembly.

J. Lang (Austria) pointed out the need for international coop­
erationon tire/noise interactions.One recommendation may be that
more international cooperation is necessary after the draft of the
working party document is sent out in for comments and a decision
is made on how it is to be published. Each Member Society will
have an opportunity to provide inputs on each of the subjects under
intensive study by International INCE. At the Sydney meeting of
the General Assembly, the President expressed the hope to have
I-INCE develop international policies. How to accomplish this is
still an open question.

I-INCE is not a governmental organization, and the Board will
continue to considerways in which the setting of policies may be
undertaken.

G. Hubner (Germany) stated that the German Member Soci­
ety is interested in organizing an INTER-NOISE congress in
Germany as soon as possible. The one German Member Society
(NALS) may be joined by a second German Member Society
(DEGA) in the near future.

G. Leventhall (England) suggested that the number of com-

Rasmussen, G.-Denmark
Sone, T.-Japan
Stinson, M.-Canada
Tichy,1.-U. S. A
Timar, P.- Hungary
Vigran, T.- Norway
von Meier, A- South Africa
Wong, G.- Canada

Hamada, N.- Japan
Hubner, G.- Germany
Jacques, J.- France
Jiricek, 0.- Czechoslovakia
Kichma, A- Ukraine
Kihlman, T.- Sweden
Kolmer, F.- Czech Republic
Lang,1.- Austria
Lang, W- U. S. A

1. Opening of the meeting
2. Approval of the Draft Agenda
3. Report by the President on the activities of International INCE
4. Report by a representative on planning for INTER-NOISE 94
5. Report by a representative on planning for INTER-NOISE 95
6. Discussion of editing/circulation of NOISE/NEWSInternational
7. Discussion of implementation of I-INCE initiatives
8. Closing of the meeting

3. The President summarized the actrvities of Interna­
tional-INCE since the last meeting of the General Assem­
bly in Toronto (1992 July 22). The status of the
East-European Acoustical Association (Russia) has been
changed from observer (O-member) to participating mem­
ber (P-member) of International INCE. The symposium on
"Transport Noise and Vibration" organized by the East­
European Acoustical Association to be held in St. Peters­
burg, Russia, on 1994 October 4-6 will be an International
INCE Symposium. The President announced that the
Board has adopted a new policy on the sponsorship of
conferences which will be distributed to the Member So­
cieties as soon as possible.

4. INTER-NOISE 94. T. Sone gave a short report on the plan­
ning for INTER-NOISE 94 to be held in Yokohama, Japan, on
1994-08-29/31. Details of the planning were given by M.
Koyasu at the Closing Ceremony of INTER-NOISE 93 which
immediately preceded the meeting of the General Assembly.

5. INTER-NOISE 95. G. Maling gave a brief report on the
planning for INTER-NOISE 95 which will be held in the Los
Angeles area on the West Coast of the U.S.A on 1995 July
10-12. Details of the planning will be published shortly in
Noise/News International (NNl).
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panies in the exhibition might be increased if concessions were
made to newer, smaller companies by offering them lower exhibi­
tion rates if they have turnovers of something under USD 500 000.
G. Wong (Canada) suggested that the decision might be based on
the number of employees in the company rather than the turnover.

The President emphasized the need we have to identify new
areas for I-INCE initiatives. In response to a question by A. von
Meier (South Africa), the President stated that no new areas have
yet been identified, but topics are being considered by the Board
of Directors and there will be more activity on this issue of
critical importance. The President made a commitment to con­
tinue the development of the process for identifying initiatives
during the next twelve months, to establish priorities, and to
inform the General Assembly on proposals from the Board. For
the time being, the Board decided that two initiatives were
enough for current activities.

The President thanked those present and closed the meeting
at 19.00 hours.

Respectfully submitted,
William W Lang, President

I-INCE President's Annual Report to the Member Societies.
The President submits the following year-end report to the Member
Societies of International INCE. This brief report summarizes the
activities of!-INCE during 1993,and includes a calendar of!-INCE
events that are scheduled to take place in 1994.

Highlight. The highlight of the year was INTER-NOISE 93
which was held in Leuven, Belgium (1993 August 24-26). The
22nd INTER-NOISE Congress was jointly organized by the
Belgian Acoustical Association (ABAV) and the Royal Flemish
Society of Engineers (K VIV). The theme of the Congress was:
"People versus Noise".

Membership. At year end, the membership of International INCE
consisted of 35 Member Societies (31 participating and 4 ob­
servers), 5 Sustaining Members and one Institutional Member.

Board Meeting. The 1993 meeting of the I-INCE Board of
Directors was held in Leuven, Belgium on 1993 August 21-22.
The Board decided to invite the Institute of Acoustics (UK) to
organize and host INTER-NOISE 96 which will be held in
Liverpool, England at the end of July of that year.

Composition of the Board. At the end of 1992, Professor
Richard Lyon completed his six-year term as a director repre­
senting INTER-NOISE 86. He was succeeded by Dr. Tony
Embleton as the representative ofINTER-NOISE 92. At the end
of 1993, Professor Henry Myncke completes his service as
I-INCE Secretary General; he will be succeeded in this post by
Professor Andre Cops.

General Assembly. The 1993 meeting of the General Assembly
was held in Leuven, Belgium on August 26, with representatives
of 22 Member Societies participating. The minutes of the meet-

ing are published in this issue of NNI. Following the 1992
meeting of the General Assembly, a number of Member Socie­
ties have joined in the work of two I-INCE Working Parties on
initiatives dealing with upper noise limits in the workplace and
the effect of regulations on the noise emissions of road vehicles.
Progress reports of the I-INCE Working Parties were presented
by their chairmen (Dr. T. Embleton and Dr. U. Sandberg) on
August 24 following the opening session ofINTER-NOISE 93.

News Magazine. Four issues of the news magazine,
Noise/News International, were published during 1993. This
magazine represents a consolidation of the International INCE
Newsletter published from 1975 through 1992 by I-INCE and
Noise/News published from 1972 through 1992 by INCE/USA.
Two of the four President's Columns published during 1993
were written by the I-INCE President:

Vol. 1, No.1: "NNI, A New News Magazine!"
Vol. 1, No.3: "On 'Bingo Cards' and Other Features."

The President's Travels. During 1993, the President continued
to travel in support of International INCE and its Member
Societies:
February: Belgium - confer with I-INCE Secretariat.
August: Belgium - Board and General Assembly meetings.
September: Denmark - confer with I-INCE Past President.

1994 I-INCE Calendar of Events.
August 27-28: Meeting of Board of Directors, Yokohama, Japan.
August 29: Meeting oftwo 1-INCE Working Parties, Yokohama,
Japan.
August 29-31: INTER-NOISE 94, the 23rd International Con­
gress on Noise Control Engineering, Yokohama, Japan.
August 31: Meeting of the General Assembly, Yokohama, Japan.

In concluding this brief report, the President expresses his appre­
ciation to the members of the 1993 General Assembly (and the
Member Societies) for their continuing enthusiastic support of the
activities of International INCE, and looks forward to greeting as
many delegates as possible at INTER-NOISE 94 next August.

William W. Lang
I-INCE President

INeE/USA
Reports of the INeE/USA Technical Groups
Report of the TC/Computers and Business Equipment
Robert Lotz
Digital Equipment Corporation
Mail Stop MLO8-3/T13
146 Main Street
Maynard, MAOI754-2571
The INCE Technical Group on Computer and Business Equip­
ment (TG/CBE) consists of about four to six active members on
the committee itself, and another four to six on the Subcommit-
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tee on FanVibration Measurement chaired by Jason Pei. Areport
of the subcommittee follows this report.

TG/CBE has historically held meetings twice yearly, but in
1992, with computer industry economics difficulties a major
cause, only a single meeting, the 22nd, was held in Washington,
DC. Supplementary technical discussions have also been held
by teleconference.

A principal focus of the group since its origin has been the
development of acoustical measurement technology for fans of
the size and type used to cool electronics. The original INCE
Recommended Practice on the subject, based on earlier work by
George Maling, has since been adapted to become an ANSI
standard (SI2.11), and is now being balloted as an ISO standard
(ISO DIS 10302). These standards prescribe mounting the fan
to blow into an acoustically transparent plenum, approximately
a one-meter cube, and affectionately known as the Maling box.
An adjustable exit port controls flow resistance. Sound power
is measured conventionally.

Fans mounted conventionally, blowing into the Maling box,
ingest air that has not been impeded by obstacles other than
those in the fan itself. In applications for cooling electronic and
other equipment, airflow obstacles are common. The committee
developed a consistent framework for comparing the noise
radiated under Maiing/lNCE tests with noise emitted in actual
application. The framework permits similar studies to be under­
taken at different laboratories. Some results were reported at
NOISE-CON 93. No further work on the question is planned at
this time due to limited resources. However, the topic remains
of interest to the technical group.

As successive generations of computers decrease in size,
interest has focused on smaller and smaller air-moving devices.
Some users of ANSI SI2.11 and ISO/DIS 10302 would find it
much more convenient to use smaller plenums when small fans
are being measured. The fan vibration measurement method
under development by the Subcommittee uses damped metal
instead of the original loaded vinyl sheet for the fan mounting
panel. Studies have been undertaken to determine comparability
of airborne noise emission measurements on standard and half­
size plenums and plenums with damped mounting panels. The
results are, for the most part, within the error bounds stated in
ISO DIS 10302 for the standard plenum. After review of the
comparability measurements, TG/CBE has decided to endorse
the extension of ISO 10302 to half-size and damped-plate
plenums, and to take appropriate action. Development of two
documents has been approved by the committee. Work has
started on "Sound Pressure vs Sound Power," a draft discussion
explaining to laymen the differences and uses of sound pressure
level and sound power level. In the conceptual stage is another
document, tentatively titled "Mistakes with Fans." The intent is
to compile example applications of fans for cooling electronic
equipment in which excessive noise and/or poor cooling re­
sulted from violation of basic fan application principles.

While ISO DIS 10302 contains sufficient information to
permit thedesign ofa plenum that meets the standard, apotential
user of the standard would still need to do a good deal of actual
mechanical design work before constructing a plenum. Since

the committee possessed experience in designing and construct­
ing several plenums to the requirements, it felt that providing a
complete design, including detailed construction drawings,
parts lists, and sources of supply would be a useful service that
would promote use of the standard. Though nearly complete for
several years, the document has been delayed by some minor
details,and by the departure from the committee of the principal
author (who is still working on the document, however). It
remains an objective to complete and publish the document.

TG/CBE also sponsored, with the Vibration Measurement
Subcommittee, a special session at NOISE-CON 94 on fan
noise.

Report of the TG/CBE/Subcommittee on Fan Vibration
Hsien-sheng (Jason) Pei
Digital Equipment Corporation
63 Woodridge Road
Wayland, MAOI778, USA
Fan vendors and cooling system designers need meaningful and
cost-effective methods of measurement of vibration for fan
selection, fan specification, and system acoustical design. To
this end, the Fan Vibration Subcommittee of the INCE TG/CBE
has been working to develop uniform methods for measurement
and reporting vibration from small fans. This report summarizes
the efforts undertaken by the subcommittee to develop a stand­
ard measurement methods for structureborne noise emission
from small fans.

Various methods of fan vibration measurement were re­
viewed a several meetings. The first was held in conjunction
with NOISE-CON 87 at the Pennsylvania State University; the
20th meeting was held on 1993 January 20. From these meet­
ings, a draft Recommended Practice (REV. K for the latest
version) is being developed. There are two key technical elements
of the draft recommended practice: (a) the use of an ANSI SI2.11
type of plenum as the basic test apparatus, and (b) the establishment
of a mobility requirement for a damped fan mounting plate used in
vibration measurement. In addition, instrumentation and system
required to measure vibration are also defmed in the document.

A draft validation plan was discussed in the subcommittee
meeting of 1992 March 18, and was fmalized in the subcommittee
meeting of1993 January 20. The action plan includes: (a) selection
of fan type and fan size for round-robin tests, (b) development of
a 1/2 and 1/1 box round-robin test on vibration, and (c), completion
of the test schedule. The Subcommittee presented several papers at
the NOISE-CON 93 technical session "Fan Noise Control" to
update the current status of its activities.

Report of the TG/Aircraft/Airport Noise Control
Andrew S. Harris
Harris, Miller, Miller, and Hansen Inc.
429 Marrett Road
Lexington, MA 02173, USA
The principal activity of this group has been to sponsor special
sessions at INTER-NOISE meetings when the meetings are in
the USA or Canada, and at the NOISE-CON meetings. During
1992, a special session was held on noise metrics. This year, at
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NOISE-CON 93, a special session on monitoring of aircraft

noise was organized.
For NOISE-CON 94, a special session on modelling of airport

noise is being considered. The focus will be on approaches to
preparationof input for the INM or NOISEMAP, not on the models
themselves. The proliferation of noise and operations monitoring
systems at civil airports means that we now have a wealth of
informationabout the noise and operationsenvironmentsat airports.
However, there is not much consistency among the processes
used to go from this information to the model input.

Report on the TGlNoise Control Materials
Marehalli G. Prasad
Department of Mechanical Engineering
Stevens Institute of Technology
Hoboken, NJ 07030, USA
The main objectives of the committee are to disseminate tech­
nology on various types of materials used for damping, vibration
isolation, structural application, sound absorption, and/or sound
barriers. A second objective is to develop a materials data base
for various noise and vibration control applications. This activ­
ity is conducted in collaboration with other Technical Commit­
tees such as Building Systems and Equipment. Also, the
committee plans to develop technical publications dealing with
various techniques for measuring or characterizing material
properties. The committee organized a technical session on
material characterization for NOISE-CON 93 and plans to or­
ganize one or more sessions for NOISE-CON 94.

Report of the TG/Noise Control Methods/Subcommittee on
Structurebome Noise
Joseph M. Cuschieri
Department of Ocean Engineering
Florida Atlantic University
Boca Raton, FL 33431
The Structurebome Noise Technical Committee organized a
session at the INTER-NOISE 92 meeting held in Toronto,
Canada. The session was titled "Survey of Structurebome
Noise Methods." In the session, there were four invited
papers and a couple of contributed papers. Work has been
started to organize a session or sessions for NOISE-CON 94.
The thrust of this activity is to have different research groups
use their standard structurebome noise control techniques on
a set of defined structures and then compare results. Letters
to announce the activity have been sent to approximately 60
people, and an organizational meeting was scheduled during
the NOISE-CON 93 meeting. In the organizational meeting,
the structures on which the analysis will be performed were
defined. Dr. Gerald Carroll of DTRC is co-chairman of this
activity.

Report of the TG/Noise Control
Methods/Subcommittee on
Experimental Methods
James K. Thompson
Goodyear Technical Center

Department 460G
P.O. Box 3531
Akron, OH 44309-3531, USA
The Experimental Methods Subcommittee has focused on two
primary areas of activity. The first is the indirect measurement
of force. Tim Roggenkamp has taken the lead in developing
contacts and information in this area. He has contacted the ISO
Working Group investigating standards for force measurement,
and is preparing reference materials on this topic for the com­
mittee.

The second topic of concentration is vehicle passby noise
measurement. Roger Albert is collecting relevant information
and standards for distribution to the committee. Jim Thompson
is in contact with the SAE Committees and ISOWorking Groups
addressing this same topic.

A meeting of this committee was held at INTER-NOISE 93
in Leuven.

Report of the TG/Noise Control Methods/Subcommittee on
Active Control Methods
Christopher R. Fuller
Department of Mechanical Engineering
Virginia Polytechnic Institute and State University
Blacksburg, VA24061, USA
Activities of the Subcommittee on Active Control Methods
encompassed a number of related areas. Membership expanded
from 9 in 1991 to 45 in 1992. A number of projects are under­
way; various sessions and a conference have been organized.
The subcommittee:

• Organized two sessions on active control for INTER-NOISE
92 in Toronto.

• Organized two sessions on active control for NOISE-CON 93
in Williamsburg.

• Planned and executed the INCE co-sponsored conference
"2nd Conference on Recent Advances in Active Control of
Sound and Vibration" at VPI&SU in Blacksburg, Virginia,
USA on 1993 Apri128-30.

• Coordinated the VPI&SU conference with NOISE-CON 93
at Williamsburg, Virginia through the NASA and INCE Con­
ference Committees.

• Planned the conversion of the VPI&SU active noise confer­
ence to be run and sponsored through the INCE structure.

• Completed a preliminary notation and standard active noise
control terminology list by a working group lead by Dr. Alan
Curtis of ANVT.

• Carried out work on a review article summarizing recent
research in active control in the USA to be submitted to Noise
Control Engineering Journal. This group, lead by Professor
J.D. Jones of Purdue University and Dr. S. Sommerfeldt of
the Pennsylvania State University, discussed their progress at
NOISE-CON 93.
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INCE/USA Long RangePlanningCommittee MeetsinJuly.
At the request of INCE/USA President w.J. Cavanaugh, a
meeting of the INCE/USA Long-Range Planning Committee
(LRPC) was held in Norwood, MA, U.S.A. on 1993 July 09-10.
Present at the meeting were:

Reportof the TG/MarineNoise Control
Kevin J. Lowther
21 Miner Street
Westerly, RI 02891, USA
The group was originally organized with many areas of interest
to researchers, including Naval vessel noise control, marine
structures (in general), and small craft (comfort) industries. The
major contributors at the time of inception were (and still may
be) involved in submerged structures and structures with air and
water boundary problems. The papers contributed and sessions
sponsored were in the areas of computational and testing meth­
ods for these problems.

The efforts of the Marine Noise Control Technical Group
have facilitated the INCE sponsorship of the electronic Bulletin
Board System. The INCE BBS has been operational for three
years, and continues to operate 24 hours per day, available more
than 95% of the time. The average monthly cost of operation
has gone up from about USD 40 per month in 1991 to between
USD 45 and USD 50 per month now and in the coming year.
The biggest challenge for the operation is in obtaining up-to­
date information in a timely manner. Because we are a volunteer
organization, improvement of the information will depend on
continuing contributions from the membership.

An agenda item of major importance was the future of Noise
Control Engineering Journal (NCEJ), in particular the need to
ensure that NCEJ continues as a world-class archival journal.
Prior to the meeting, a number of written comments were
received from other officers, directors and members of the
LRPC who were not able to attend. Many of these comments
were in response to a "quick questionnaire" which was circu­
lated in advance of the meeting to a number of INCE/USA and
ASA members who were in positions to assist the LRPC in
evaluating the current status of NCEJ. Forty-four responses to
the questionnaire were returned prior to the LRPC meeting. The
questionnaire gave a generally favorable view of the current
status of NCEJ. Fifty percent of the respondents were of the
opinion that NCEJ is already a "world-class" journal, but only
34% felt that it is the journal of record for publications in noise.
Seventy-seven percent of the respondents were of the opinion
that NCEJ should be improved.

The LRPC was of the opinion that excellent progress has
been made by NCEJ since the first issue was published in 1973,
due almost entirely to the efforts of Editor-in-Chief Malcolm
Crocker. Responding to the survey result, the LRPC developed
a number of recommendations for action by the INCE/USA
Board of Directors regarding the status, format, editorial review
process and production of NCEJ. (Note: Most ofthe recommen­
dations ofthe LRPC were approved by the INCEIUSA Board of
Directors at its meeting in Denver, Colorado, USA on 1993
October 03.-Ed.)

L.L. Beranek
R.D. Bruce

R. Lotz
G.C. Maling

W.J. Cavanaugh
M.J. Crocker
K.M. Eldred
w.w. Lang

J. Tichy
N.S. Timmerman
G.c. Tocci
D.M. Yeager

r-------------------------------,
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I I

I I
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I I
I I
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I I
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Noise and Vibration Control
The Revised Edition of this now-classical 1971 text Noise and Vibration Control has been published by the Institute of Noise
Control Engineering of the USA (INCEIUSA). Noise and Vibration Control is of great value to design and safety engineers,
consultants, scientists, architects, government researchers, public officals and others concerned with the control of noise emitted
by machinery and with control of environmental noise in buildings, in the workplace, near airports and highways, and in the
community. This revised edition has been updated to include modem methods for the determination of machinery noise
emmission, and the chapter on noise criteria has been completely revised to reflect criteria for control of building air system
noise and criteria for control of noise around highways and around airports.

ORDER FORM
Enclosed is my check for US$ . Please send me __copies of Noise and Vibration Control, Revised Edition, edited
by Leo L. Beranek. The cost of the book is USD 38.00. xii + 672 pp: soft cover.

NOTE: This book should not be confused with the new volume, Noise and Vibration Control Engineering which was edited
by Leo L. Beranek and Istvan Ver and published by John Wiley and Sons in 1992.

Speciallnslrudions for overseas orders.
Payment must be in U.S. Funds, either through a
U.S. bank or through a correspondent bank in the
United States. Shipped postpaid in the United
States and overseas except that overseas orders
must add USD 22.00 if shipment is to be made
overseas by air.

Mail this form and a check payable to the
Institute of Noise Control Engineering to:
INCEIUSA
P.O. Box 3206 Arlington Branch
Poughkeepsie, NY 12603,USA.
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Government Reports

This column is a continuation ofthe column on government reports
which was published in the /NCE/USA newsletter, Noise/News,
between 1972 and 1992. NN1number replaces NCE in the numbers
set in bold type below, but the decimal digits continue from the
previous publication. Reports prepared in the USA as well as in
other countries are included in the listing. All information has been
obtained from the National Technical/nformation Service (NTIS)
in Springfield, Virginia, USA, and the NT1S number in each listing
will be recognized by the organization . The reports are listed by
publication date with the earliest (or undated) report first . The
papers have been classified according to the 1NCE Classification
of Subjects. Version, 6.0 dated 1993 March. An article on subject
classifcation is scheduled for a future issue of NNI. The main
categories in the classification appeared on page 158 of the Sep­
tember issue.
Price codes for printed copy (PC) and microfiche (MF) are given
as the last item in each listing. Documented prices change fre­
quently, and interested readers are urged to contact the NT/S at the
address below for current prices in U.S. dollars.
To obtain copies of these reports, contact the National Technical
Information Service, Springfield, VA 22151, USA. Copies of these
reports are not available from Noise/News International .

NNI-3491 Subject Classification: 63.7
Quantification of the Sound Quality of Road Noise, Motor
Industry Research Assn., T. Maki, Nuneaton, England, Report
No. MIRA-TRANS-91/05, NTIS No. 08,031-268,1991,12 pp.,
Price Code: PC USD 68.

NNI-3492 Subject Classification: 31.2.2
Acoustical Rating and Classification of Office Screens.
Nordtest, Project 809-89 ., H.G. Jonasson, Statens Provningsan­
stalt, Boras, Sweden, Report No. ISBN-91-7848-286-0, NTIS
No. 09,053-268,1991,31 pp., Price Code: PC A03/MF AOI.

NNI-3493 Subject Classification: 13.4.1
Noise Emission of the Swedish X2 High Speed Train, T. Stroem,
Statens Provningsanstalt, Boras, Sweden, Report No. ISBN-91­
7848-297-6, NTIS No. 09,056-268, 1991/,49 pp., Price Code:
PC A03/MF AOI.

NNI-3494 Subject Classification: 14.2.4
Low-noise bolt setting guns, U.V. Muenz, Deutsch Forschung­
sanstalt fur, Luft- und Raumfahrt e.V.,Cologne, Germany, NTIS
No. 12,018-268, 1991,56 pp., Price Code: PC E09.

NNI-3495 Subject Classification: 11.1.3
Mitsubishi Technical Bulletin No. 196: Influence of Gear Mat­
ing Contact Ratio on Vibration and Noise of Cylindrical Gear
System, T.Furukawa, Mitsubishi Heavy Industries Ltd., Tokyo,
Japan, NTIS No. 12,020-268, 1991, 11 pp., Price Code : PC
E06/MFE06.

NNI -3496 Subject Classification: 11.4
Fan-Noise-Reduction Technology, K. Otsuta, Mitsubishi Elec­
tric Corp., Tokyo, Japan, NTIS No. 14,102-268, 1991/, 7 pp.,
Price Code: PC EtO/MF E1O.

NNI·3497 Subject Classification: 13.5.2
Mitsubishi Juko Giho, Vol. 28, No.3, 1991. Special issue : Ship
and Ocean Engineering, Mitsubishi Heavy Industries, Tokyo,
Japan, NTIS No. 14,106-268, 1991, 124 pp., Price Code: PC
E1O/MFE1O.

NNI-3498 Subject Classification: 13.5
New Method for Predicting Duct Noise by Acoustic Power
Balance, M. Nishimura, Mitsubishi Heavy Industries Ltd., To­
kyo, Japan, NTIS No. 14,107-268, 1991,6 pp., Price Code: PC
EIO/MFE1O.

NNI-3499 Subject Classification: 12.4.2
Noise Reduction of Room Air Conditioners, K. Tsukiori, Mit­
subishi Electric Corp., Tokyo, Japan, NTIS No. 14,108-268,
1991,7 pp., Price Code: PC EtO/MF mo.

NNI·3500 Subject Classification: 21.4
Darlington Unit 2: Moisture separator reheater acoustic reso­
nance, lW. Forest, Ontario Hydro, Research Division, Toronto,
Canada, NTIS No. 16,067-268, 1991, 15 pp., Price Code: PC
E07/MF E01.

NNI-3501 Subject Classification: 13.4.1
Vibrations Caused by Trains, C. Goeransson, Statens Provning­
sanstalt, Boras, Sweden, Report No. RAPP-1991:44, NTIS No.
17,170-268,91/,59 pp., Price Code: PC A04/MF AOt.

NNI·3502 Subject Classification: 13.2.1
Electric vehicles - an alternative for tomorrow's transportation,
A.G. Badenwerk, Karlsruhe, Germany, No. 1991,20 pp., Price
Code: PC A03/MF AOI.

NNI·3503 Subject Classification: 47.
Vibration Damping Materials, J. Fujimoto, Nippon Electric Co.
Ltd., Tokyo, Japan, NTIS No. 24,135-268, 1991, 12 pp., Price
Code: PC E07/MF E07.

NNI-3504 Subject Classification: 38.2
Reduction of Propeller Noise by Active Noise Control, O.
Bschorr, Messerschmitt-Boelkow-Blohm,Munich, Germany,
Report No. MBB-Z-0400-91 PUB 78, NTIS No. 25,164-268,
1991, 12 pp., Price Code: MF E07.

NNI-3505 Subject Classification: 08.
Environmental Policy in the Federal Republic of Germany,
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Wissenschaftzentrum, Berlin, Germany, 1991, 40 pp., Price
Code: PC A03/MF A01.

NNI·3506 Subject Classification: 12.4.2.1
Survey of outdoor air conditioner noise: Final Report, J.S.
Bradley, Ontario Environment Research Program, Toronto,
Canada, NTIS No. 04,158-368, 1991/,65 pp., Price Code: PC
E07/MFE01.

NNI-3507 Subject Classification: 31.1
Field evaluation of acoustical performance of parallel highway
noise barriers along Route 99 in Sacramento, California, USA,
R.w. Hendriks, California State Dept. of, Transportation, Sac­
ramento., Office of Transportation Lab., Report No. REPT­
65328-637370, FHWA/CAffL-91, NTIS No. 44,068-168,
1991/01,163 pp., Price Code: PC A08/MF A02.

NNI-3508 Subject Classification: 21.6.7
Sonic Booms Produced by United States Air Force and United
States Navy Aircraft: Measured Data, R.A. Lee, Armstrong
Lab., Brooks AFB, TX, USA, Report No. AL-TR-1991-0099,
NTIS No. 15,122-268, 1991/01, 318 pp., Price Code: PC
A14/MFA03.

NNI·3509 Subject Classification: 52.5
Community noise levels of existing refineries and petrochemi­
cal plants, M. Grashof, Deutsche Wissenschaftliche, Gesell­
schaft fur Erdoel, Erdgas und Kohle e.V., Hamburg, Germany,
Report No. DGMK-446, NTIS No. 25,165-268, 1991/01, 25
pp., Price Code: PC E09.

NNI·3510 Subject Classification: 52.2
Signal processing of aircraft flyover noise, lJ. Kelly, Lockheed
Engineering and Sciences Company, Hampton, VA,Report No.
NASA-CR-187546, NTIS No. 43,064-168, 1991/05, 86 pp.,
Price Code: unknown.

NNI-3511 Subject Classification: 13.1.2
1989 High-speed civil transport studies, Douglas Aircraft Co.,
Long Beach, CA, USA, NASA-CR-4375, NTIS No. 42,088­
168,91/05, 103 pp., Price Code: PC A06/MF AOI.

NNI-3512 Subject Classification: 13.1.6
Laboratory test and acoustic analysis of cabin treatment for
propfan test assessment aircraft, H.L. Kuntz, Lockheed Aero­
nautical Systems, Burbank, CA, USA, Report No. LR-31879,
NASA-CR-182075, NTIS No. 43,063-168, 1991/05, 144 pp.,
Price Code: PC A07/MF A01.

NNI-3513 Subject Classification: 13.1
ImpactofAircraft Noise ControlTechnology, MJ.T.Smith,Rolls­
Royce Ltd., Derby, England, Report No. ETN-92-90796, NTIS
No. 20,099-268,1991/05,9 pp., Price Code: PC A02/MF AOI.

NNI-3514 Subject Classification: 52.2.2
Risk to Hearing from Overflight Noise of Military Aircraft,

Southharnpton University, Southampton, United Kingdom, Re­
port No. ISVR-TR-194, NTIS No. 22,091-268, 91/05, 56 pp.,
Price Code: PC A04/MF AO1.

NNI-3515 Subject Classification: 71.2
Matched Record/P1ayback AGC Amplifier System, Department
of the Navy. Washington, DC, Report No. AD-D015 298/3,
NTIS No. 25,159-268, 91/05, 12 pp.

NNI-3516 Subject Classification: 62.1
Hazard of exposure to impulse noise as a function of frequency,
Volume 2, Army Aeromedical Research Lab., Fort Rucker, AL,
USA, Report No. AD-A239 992, NTIS No. 01-01,034-268,
91/06,365 pp.

NNI·3517Subject Classification: 11.6.6
Noise Reduction of a Rear Axle Transmission, Motor Industry
Research Assn., Nuneaton, United Kingdom, Report No. MIRA
TRANS-91/14, NTIS No. 08.030-268, 91/06, 18 pp., Price
Code: PC USD 68.

NNI-3518 Subject Classification: 52.2.2
Analysis of Measured Environmental Noise Levels: An Assess­
ment of the Effects of Airbase Operational Model Variables on
Predicted Noise Exposure Levels, Armstrong Lab., Brooks
AFB, TX, USA, Report No. AL-TR-1991-0097, NTIS No.
15,118-268,91/06,268 pp., Price Code: PC A12/MF A03.

NNI-3519 Subject Classification: 52.2.2
Economic Analysis of Understanding and Implementing Design
Criteria for Acoustic Suppression in Military Residential Units,
Naval Postgraduate School, Monterey, CA, USA, Report No.
NTIS No. 18,144-268,91/06,85 pp., Price Code: PC A05/MF
A01.

NNI-3520 Subject Classification: 14.5.4
Measures Against Mechanical Noise from Large Wind Tur­
bines: A Design Guide, Aeronautical Research Institute of Swe­
den, Stockholm, Sweden, Report No. FFA-TN-1991-26, NTIS
No. 19,094-268,91/06,30 pp., Price Code: PC A03/MF A01.

NNI-3521 Subject Classification: 62.1
Health Hazard Evaluation Report HETA 91-125-2125, State of
Colorado, Office of the State Public Defender, Occupational
Safety and Health, Cincinnati, OH, USA, 91/07, 19 pp., Price
Code: A03/MF AOI.

NNI-3522 Subject Classification: 14.5.4
Validation of the brochure 'Wind Turbine Noise' by means of
intensity measurements, Netherlands Energy Research Founda­
tion, ECN, Petten, Netherlands, Report No. ECN-C-91-047,
NTIS No. 15,123-268,91/07,55 pp., Price Code: PC A04/MF
A01.
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COMING NEXT MAY

ACTIVE NOISE AND VIBRATION CONTROL SEMINAR

The Institute of oise Control Engineering (lNCE/USA) has announced that the 1994 INCE Seminar
will be devoted to active noise control. The seminar will be held in conjunction with NOISE-CON 94, the 1994
National Conference on Noise Control Engineering at the Bahia Mar Resort and Yachting Center in Fort
Lauderdale, Florida, USA. The dates for the Seminar are 1994 April 29-30, and the dates for the NOISE-CON
94 Conference are 1994 May 01-04.

The theme of the 1994 INCE Seminar will be Active Noise and Vibration Control. The presentations
in the seminar will be given by Jiri Tichy, David Swanson, and Scott Sommerfelt. All three lecturers are
Professors of Acoustics at the Pennsylvania State University in University Park, Pennsylvania, USA . These
experts in the field will present a two-day overview covering the following subjects: a) active control in ducts,
b) control systems and algorithms, c) radiation control of simple sources, d) sound field control in enclosures,
e) vibration isolation mounts, f) vibration control of panels and structures, g) control of structural radiation, h)
sensors and actuators for active control , and i) software and hardware integration for active control.

The seminar will be given on an engineering level, building on a theoretical foundation presented as
part of each module. Fundamentals of acoustics, vibration , and signal processing will bepresented as part of
the seminar to accommodate students with a broad range of engineering backgrounds. Opportunit y will be
given during the two-day seminar for informal discussions on topics of special interest to the students. Each
student will receive a complete package of notes for use during the seminar. The package will also contain
references to contemporary literature in selected areas for future reading .

Individuals interested in the seminar should fill in the form below and submit it as soon as possible.
Availability will be determined on a first-come first-serve basis. The deadline for enrollment in the 1994 INCE
Seminar is 1994 April 15.

r------ ------------------- -----
RETURN COUPON

o

o

I
I
I
I
I
I
I

I am interested in attending the seminar. Please make a tentative reservation for me. Please send me :
additional information and the registration form as soon as it is available.

I am interested in additional information on the seminar. Please send me further information as soon
as it is available.

NAME _

ADDRESS _

CITY STATE __POSTAL CODE _
1
I
: COU TRY _
I
I

: Return to: Institute of Noise Control Engineering, P.O. Box 3206 Arlington Branch, Poughkeepsie, NY 12603,
I USA.
IL - - --__ _ _ __ _ ____________ _ _ _ _ -- ~~
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Books
Environmental Management
Handbook
Sven-Olof Ryding, Editor
lOS Press, Van Diemenstraat 94, 1013
CN, Amsterdam, The Netherlands.
xviii + 777pp., cloth, SEK 700
This book represents a collective interna­
tional effort which is intended to serve the
needs of people dealing with the effective
management of the environment in differ­
ent countries of the world. The intended
audience of the book is those individuals
who are responsible for making decisions
regarding the management and control of
environmental problems, including pol­
icy-makers, legislators, managers, com­
pany presidents, as well as individuals in
environmental protection authorities,
state agencies, non-governmental organi­
zations, trade unions, etc. Ten pages of the
book are devoted to noise as an environ­
mental problem. The major sources of
environmental noise are described: motor
vehicle noise, noise from high-speed
trains, airport and aircraft noise, and ex­
ternal noise from manufacturing plants.
Selected approaches are then presented of
the remedial actions that can be taken to
reduce the noise from the major sources.

Recent Advances in Active Control
of Sound and Vibration
R.A. Burdisso, Editor
Proceedings of the Second Conference
on Recent Advances in Active Control
of Sound and Vibration, c.R. Fuller,
Chairman, Virginia Polytechnic
Institute and State University,
Blacksburg, Virginia, 24061, USA,
1993 April 28-30. Available from
Technomic Publishing Company, 851
New Holland Avenue, Box 3535,
Lancaster, PA 17604, USA.
xiii + 1006pp, hardcover, USD 195
The concept of active control of sound
and vibration is relatively simple to un­
derstand even for a layman, but the the­
ory and application of active control are
complex, and are being studied at many
institutions around the world. This col­
lection of 80 papers related to active con­
trol is unusual for a proceedings volume

1993 December

because the papers are of full length,
about 12 pages each, and the typography
is unusually good. The manuscripts ap­
pear to be prepared by the authors, but
they have a common style, and contain
excellent figures and readable equations.
The titles of the seventeen sections in the
book give an idea of the breadth of the
coverage: Feedforward Algorithms I, In­
terior Noise, Modeling and System Iden­
tification, Actuators and Sensors,
Applications I, Feedback Algorithms,
Structurally Radiated Sound I, Duct
Acoustics, Active Isolation and Absorb­
ers, Feedforward Algorithms II, Fluid
Structure Interaction, FlexibleStructures,
Feedforward Algorithms III, Applica­
tions II, Vibration Control, Structurally
Radiated Sound II, and Sound Field
Modification.

This volume is a follow-on to the pro­
ceedings of the first conference on the
same topic which was also held at
Blacksburg Virginia - on 1991 April 15­
17.The earlier volume was edited by C.A.
Rogers and C.R. Fuller, and contains 924
technical pages in a format similar to that
of the second proceedings. Unfortunately,
the first volume is now out of print.

Active Sound Absorption
Claude J. Mazzola
NAMLAK, P.O. Box 804,
Mamaroneck, NY 10543, USA.
vii + 106 pp, paperback, USD 49.50
This slim volume is primarily devoted to
the theory of active sound absorption in
the case of a plane wave incident on an
vibrating body, the object being to pre­
vent the wave from being reflected at the
boundary. The control system and feed­
back strategy are discussed and the reflec­
tion coefficient for the plate is derived.
Information on other geometries and on
oblique incidence is also given.

Sine Methods for Quadrature
and Differential Equations
John Lund and Kenneth L. Bowers
Society for Industrial and Applied
Mathematics (SIAM), 3600 University
City Science Center, Philadelphia, PA

Noise/News International

19104-2688, USA.
x + 304 pp, hardcover, USD 42.50
This mathematical volume is devoted to
the Sinc-Galerkin method for solving
time-dependent partial differential equa­
tions, and is offered as a more elementary
version of material which is currently
found in the literature. Information pro­
vided by SIAM indicates that "engineers
may find sine methods a very competitive
approach to the more common boundary
element or finite element methods." It is
also suggested that "workers in the signal
processing community may find this par­
ticular approach a refreshingly different
view of the use of sine functions."

Roofed Theaters of Classical Antiquity
George C. Izenour
Yale University Press, 92A Yale
Station, New Haven, CT 06520, USA
xxi + 234 pp, hardcover, USD no
In this beautifully illustrated and printed
volume, Professor Izenour examines the
archeological remains of twenty-four
Greek, Greco-Hellenistic and Roman
Buildings. Among other topics, he gives
tentative conclusions on the acoustical
quality of the interior spaces created in an­
cient times. Without an understanding of
the relationship between room volume,
sound absorption, and reverberation, it
seems clear that the designers of these
spaces were at times surprised by the result­
ing acoustical quality achieved. Informa­
tion on acoustics is presented in Chapter 3.
Noise is not mentioned except to say that
the ancients were not plagued with external
noise and noise in modem ventilating sys­
tems that concern noise control engineers
today. (Individuals who are able to attend
the centennial celebration of Sabine's work
on architectural acoustics will be able to
hear Professor Izenour lecture on audito­
rium acoustics from ancient times to Sabine
and beyond. The celebration begins on
1994 June 5 in Cambridge, Massachusetts,
USA, and is being held in conjunction with
the spring meeting of the Acoustical Soci­
ety of America. (Anannouncementappears
in the Pan-AmericanNews department in
this issue.-Ed.)
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THE INTER-NOISE 93 PROCEEDINGS ARE AVAILABLE

People vsNoise was the theme ofINTER-NOISE 93, the 1993International Congress
on Noise Control Engineering. INTER-NOISE 93 was sponsored by the International
Institute of Noise Control Engineering, and was organized by the Belgian Acoustical
Association and the Technological Institute K VIVo INTER-NOISE 93 was held in
Leuven, Belgium on 1993 August 24-26. The Proceedings of INTER-NOISE 93 is
now available; the proceedings contains a total of four hundred and four technical
papers.

Thirteen special sessions on topics of current interest in noise control engi­
neering were organized by experts in the field, and the papers from these sessions are
included in the Proceedings. The topics covered in the special sessions include: active
noise control, aircraft noise , application of numerical models to sound radiation, EEC
legislation in 1993, international standardization in acoustics - CEN/CENELEC vs
ISO/lEC, noise control - shipboard noise, noise emission measurements - general
aspects, noise emission measurements - application to specific machinery familie s,
numerical models for sound transmis sion in buildings, outdoor sound propagation­
prediction and control , traffic noise in urban areas , tire road noise, and vehicle noise
- analysis and control.

ORDER FORM

PROCEEDINGS

inte,.nol/e
OS

Enclosed is my check for USD . Please send me copies of the three-volume set of INTER-NOISE
93 Proceedings at USD 150 for the set of three volumes. Vol. 1, xi + pages 1-632, Vol. 2, xi + pages 633-1254, Vol. 3,
xi + pages 1255-1896. ISBN: 90-5204-024-9 (set of three volumes). Sold only as a set of three volumes. 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 correspondent bank in the United States. Overseas orders must add USD 45 extra for air mail
postage and handling if shipment overseas is to be made by air.

, - -- - - - - - - - - - --- - -- - - - - - - - - - -------- - - - - - - - - - ----- -- - - - - - - - -- ,
I I
I~~ I
I I
I I
I Address I
I I
I I
I I
I I
I postal code country I
L ~

MAIL TO: Noise Control Foundation, P.O. Box 2469 Arlington Branch, Poughkeepsie, NY 12603, USA

SPECIAL NOTE TO EUROPEAN CUSTOMERS:
European customers may wish to order the proceedings directly form the INTER-NOISE 93 Congress Secretariat and
save air mail postage. In Europe the price is BEF 5500 including surface mail postage. Contact the INTER-NOISE
Congress Secretariat, Mrs. Christine Mortelmans, T.I.-K VIV,Desguin1ei 214, 2019 Antwerpen, Belgium.
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Product News

lAC OHers Consultants
Reference Binder
The Industrial Acoustics Company has
announced a new AcousticalConsultant's
Reference Binder prepared specificially
for acoustical consultants and engineers.
The catalog contains information on the
entire lAC product line, and is indexed
under the following headings:

1. Noise Control Systems
2. Soundproof Doors
3. Soundproof Windows
4. Sound Absorption Systems
5. Studios/MusicPractice/fapeRecording
6. Movable Wall Systems
7. Test Environments
8. Security Facilities
9. Correctional Facilities
10. HVAC Systems
11. Silencers forIndustry andPowerPlants
12. Noise Control for Industry
13. Audiometric Test Rooms
14. Aviation
15. Barriers

Recipients of the catalog will auto­
matically receive new product bulletins
as they become available. The catalog
can be obtained by addressing a request
on company letterhead to Mr. John Han­
dley, Industrial Acoustics Company,
Inc., 1160 Commerce Avenue, Bronx,
NY 10462, USA. Circle Reader Service
Number 50

Microphone Power Supply for
Precision Measurements
Scantek, Inc., has announced the release
of a series of new portable- and rack­
mounted microphone power supplies.
The Type 324, from Norsonic a/s is a
self-contained and portable, battery-oper­
ated, dual-channel unit and the Type 325
is a plug-in unit for a multi-channel sys­
tem. Both versions are functionally and
electrically identical.

Standard sockets are the LEMa type
used by Norsonic and Hewlett-Packard.
Optionally, B&K type can be supplied.
Versatility includes combinations of pre-
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amplifier and polarization voltages, a mi­
crophone heater voltage switch, and 0-40
dB attenuators for optimal signal condi­
tioning.

For furtherinformation, contact Richard
1. Peppin, Scantek, Inc., 916 Gist Ave.,
SilverSpring,MD 20910 USA. Telephone:
+13014957738; FAX: +13014957739.
Circle Reader Service Number 51.

Compact Integrating Sound
Level Meter
CEL Instruments has added the low­
priced CEL-269 Integrating Sound Level
Meter to their wide range of noise meas­
urement instruments. The meter is said to
be ideal for the assessment of impulsive,
industrial noise and is excellent for the
determination of environmental noise
nuisance.

The lightweight instrument has a large,
easy-to-read display, is less than USD
1,000, and can be supplied in a kit with an
acoustic calibrator and carrying case. Call
1-800-366-2966 for further details of the
CEL-269, a booklet on noise measurement,
and a free CEL product catalog.

For more information, contact CEL
Instruments, 1 Westchester Drive, Mil­
ford, NH 03055-3056. Phone (603) 672­
0470 or FAX (603) 672-0487. Circle
Reader Service Number 52.

New Cost-Effective Third
Octave Analysis on a
Portable PC

Anthony Best Dyamics Limited
(ABD) has launched an octave and third­
octave analysis system on a portable PC,
offering realtime data capture up to 22.6
kHz through a slave digital signal proces­
sor (DSP). The vast majority of noise
specifications, rating indices, regulations
and working procedures are based around
overall levels and/or octave or fractional
octave frequency analysis. One-third oc­
tave band analysis is an important tool for
acoustic, noise and vibration engineers,
but, according to ABD, until the arrival of
the new system, its applications on per-
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sonal computers (PCs) have had limited
performance,

The ABD system is based on a port­
able PC which allows it to be used in the
field to assess noise exposure or noise
from passing road vehicles, aircraft, or
trains. General monitoring, sound power
testing, whole body vibration, hand-arm
vibration, transmission loss measure­
ments and reverberation and damping
measurements are all applications for the
new ABD system.

For further information, contact Andy
Rumble, Systems Director, Anthony Best
Dynamics, Holt Road, Bradford on Avon,
Wilts BA15 lAJ, United Kingdom. Cir­
cle Reader Service Number 53.

Spectronics Introduces BEMAP
Version 2.5 and ACUPRO
Measurement System
Spectronics announces the latest re­
lease of BEMAP, Version 2.5. The
new release has expanded capabilities
for noise contribution analysis, sensi­
tivity calculation, and multiple source
modeling. An enhanced interface to
SDRC I-DEAS makes it convenient to
combine finite element structural
mcdelingwith noise prediction using
BEMAP. Based on the boundary ele­
ment method, BEMAP allows the user
to calculate the noise radiated by vi­
brating components and to determine
the sound pressure level inside pas­
senger compartments, cavities, and
muffler systems.

Spectronics has also introduced the
ACUPRO system for the measurement of
acoustical absorption and impedance of
materials. The ACUPRO system consists
of a rugged, precision-machined imped­
ance tube, hardware for holding the mi­
crophones and material samples, a
high-quality acoustic driver, and PC soft­
ware for calculating and displaying the
acoustical properties. For more infonna­
tion, contact Spectronics, Inc., 2100 Elgin
Place, Lexington, KY 40515. Circle
Reader Service Number 52.
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ANVT Introduces NQ100™
Active Headset
Active Noise and Vibration Technologies,
Inc. (ANVT) has introduced a noise quiet­
ing headset that is designed and priced for
the consumer market. The ANVT
NQlOOTM electronically quiets unwanted
noise and improves stereophonic quality
with patented "active" technology.

With an introductory price of USD 189,
the NQlOO headsets are said to have a
noise-quieting capability of up to 18 deci­
bels (dB) and have a wide sound wave
cancellation bandwidth of 30 to 1400 hertz.

To meet the demands of the consumer
market, the NQlOO has audio playthrough
capabilities that allow it to be used withmost
stereocomponents,portableCD or tapeplay­
ers' and in-flight entertainmentsystems.

The NQlOO headset component is be­
ing supplied to ANVT by Koss Corpora­
tion, Milwaukee, Wisconsin, USA, a
manufacturer ofhigh fidelity stereophones.
Koss (R) stereophones, which have been
produced by the company since 1958, are
sold through audio specialty stores, cata­
log showrooms, regional department
store chains, and national retailers.

The NQ 100 began shipping in 1993Oc­
tober, and is available through ANVT,
ANVT distributors, merchandise catalogs,
and independent resellers worldwide. For
more information, contact Sue Kaiser, Ac­
tive Noise and VibrationTechnologies,Inc.,
4824 South 40th Street, Phoenix, AZ
85040-2940. Phone (602) 470-0020 or
FAX (602) 470-1780. Circle Reader
Service Number 53.

NCT Offers Active Noise
Cancelling Headset
Noise Cancellation Technologies, Inc.
(NCT) has introduced a consumer-ori­
ented noise cancellin!theadset.

The NoiseBuster M headset uses
NCT's active noise cancellation technol­
ogy to reduce a variety ofannoying noises
such as those generated by lawn mowers,
leaf blowers, and vacuum cleaners, as
well as engine-related noises from cars,
trucks, buses, and airplanes.

NoiseBuster is a lightweight, open­
back headset (similar to that used with a
personal audio cassette player), with a
50mm x 50mm x 19mm active controller
powered by a nine-volt battery. The con-

236

troller can be clipped to the user's cloth­
ing or belt. NCT will offer three styles in
the NoiseBuster product line, with prices
ranging from USD 99 to USD 199.

The NoiseBuster headset can be worn
on its own to alleviate the nuisance of
noise or it can be connected to a portable
cassette or compact disc player for listen­
ing to music at a comfortable level. The
active noise cancelling component can be
switched off when not needed, and the
unit functions as a standard audio head­
set. Delivery of the NoiseBuster line is
scheduled for the first quarter of 1994.

Noise Cancellation Technologies, Inc.,
has executiveofficesin Stamford, Connecti­
cut, USA, research and developmentfacili­
ties in Linthicum, Maryland, USA, and
Cambridge, England. The company has
marketing and technical support offices in
Tokyo,Japan, and Dendermonde, Belgium.

For further information, Contact Noise
Cancellation Technologies, 800 Summer
St., Stamford, CT06901-1023, USA. Tele­
phone: +1203961 0500; FAX: 2033484106.
Circle Reader Service Number 54.

Bilsom Introduces Electronic
Hearing Protection
Bilsom has introducedthe new #707 Impact
TM electronichearingprotection to improve
communication ability among team mem­
bers, supervisors, training programs and
hearing impaired personnel. This is accom­
plished by amplifying the 400-3500Hz fre­
quencies by as much as 16decibels.

Safety is said to be assured by an 85
dB limiter at the speaker area and a 23 dB
Noise Reduction Rating.

Poweris suppliedby along-lasting (500
hour) 9V battery and stereoelectret micro­
phones. Individual adjustments at each
speaker by 6 dB for asymetrical hearing
loss. The Bilsom #707Impact™ has a new
electronics specificallydesigned for indus­
trial impact noises and to improve sound
quality and prolong battery life.

For more information,contact The Bil­
som Group, 109 CarpenterDrive, Sterling,
VA20164 USA. Phone: +1 800 733 1177.
Circle Reader Service Number 55.

Digisonix is Awarded Active
Noise Patents
Digisonix, Inc., a subsidiary of Nelson
Industries, Inc., has been awarded patents
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for its feedforward and feedback multi­
channel control algorithms for active
sound and vibration control. The algo­
rithms are said to enhance Digisonix'
ability to control highly complex low-fre­
quency sound and vibration in a wide
range of commercial applications.

The cross-coupled feedforward and
feedback configurations used in these
new MIMO patents are said to allow
Digisonix to continue to provide fully
adaptive solutions to both broadband and
narrowband acoustic problems. Exam­
ples of broadband problems include noise
and vibration in vehicles due to engine
excitation or road surface interaction,
seismic vibration that can affect sensitive
manufacturing and instrumentation, or
the "rumbling" emanating from large
HVAC ducts. Typically narrowband or
tonal problems appear in internal com­
bustion engines, compressors, pumps, or
other rotating or reciprocating machinery.

The technologies covered in U.S. Pat­
ent Nos. 5,216,721 and 5,216,722,
awarded June 1, 1993, join a growing
portfolio of Active Noise and Vibration
Control patents held by Digisonix.

For more information, contact
Digisonix, Inc., 8401 Murphy Drive,
Middleton, WI 53562-2543 USA. Tele­
phone: +1 608 836 3999, FAX: +1
608836 5583. Circle Reader Service
Number 54.

Active Noise Control Joint
Venture to Market Systems
Which Reduce Noise and
Improve Energy Efficiency to
the Power Generation Industry
Active Noise and Vibration Technolo­
gies, Inc. (ANVT) and Applied Acousti­
cal Research, Inc. (AAR) have
announced a joint venture to manufacture
and install active fan quieting solutions
for the power generating industry. The
new venture, Active Noise and Airflow
Management Systems, Inc., will offer
products designed to reduce noise and
improve airflow to power plant boiler
units.

Applied Acoustic Research is an affili­
ate of Oxford International, Limited. The
Oxford group of companies, through its
operating units in the United States, Mex­
ico, and Europe, develops and manufac-
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tures loudspeakers for the OEM automo­
bile, hi-fi, and musical instrument mar­
kets as well as special products for the
aerospace and active noise control mar­
kets. Based in State College, Pennsylva­
nia, AAR is headed by managing director
Glenn Warnaka, an engineer and inventor
with several significant base patents in
the active technology field.

For more information contact Sue Kai­
ser,Active Noise and Vibration Technolo­
gies, Inc., 4824 South 40th Street,
Phoenix, AZ 85040-2940. Phone: (602)
470-0020; FAX: (602) 470-1780. Circle
Reader Service Number 55.

Harman International
Announces New Device
Controls and Reduces Noise
and Vibration
Harman International Industries, Inc., has
announced that a new technology capable
of controllingvibration and reducingnoise
hasbeendeveloped by theCompany's Har­
man Applied Technologies operation. The
technologycould potentially be applied in
products designed for home, business,
transportation, industry, and military use.

Separately the firm announced the de­
velopment of unique technology for use
in the cancellation of noise in high-tem­
perature applications.

Harman's new active electrodynamic
transducer technology is said to be par­
ticularly suited for applications where vi­
bration isolation cannot be accomplished
with passive control alone.

Typical applications include those
where rotary engines and motors create
unwanted vibrations, such as in automo­
tive, aircraft, marine, aerospace, indus­
trial, and appliance applications.

For more information contact John
Convery,VicePresident, Business Devel­
opment, Harman Applied Technologies,
Harman International Industries, Incor­
porated, 8500 Balboa Boulevard,
Northridge, California 91329, USA. Cir­
cle Reader Service Number 56.

New Engineering Guide and
Industrial Mounts Catalog
Available from Lord
Lord Mechanical Products, a division of
Lord Corporation, is now offering a new,
free 140-page engineering guide and
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catalog featuring its complete line of vi­
bration, shock, and noise control products
for industrial applications.

The comprehensive engineering guide
offers theory and concepts useful in se­
lecting and using bonded rubber mounts
to solve a range of vibration, shock, and
noise control problems. A key feature of
the engineering guide is an application
selection chart, indicating the appropriate
isolation products for a variety of indus­
trial uses.

The catalog itself offers descriptions,
specifications, and design examples of
Lord's full line of industrial mounts as
well as bushings, grommet isolators, and
elastomeric couplings.

For more information or for your free
copy of the engineering guide and cata­
log, please call Lord Mechanical Prod­
ucts, +1 800 458 0456. Or write to Lord
Corporation, Mechanical Products Divi­
sion, 1952 West Grandview Blvd., P. O.
Box 10040, Erie, PA 16514-0040 USA.
Telephone: +I 814 868 5424. Circle
Reader Service Number 57.

Vibration and Shock Sensor
Selection Guide is Available
New "Vibration and Shock Sensor Selec­
tion Guide" (SSG-60l) from PCB Pie­
zotronics Inc. features over 110 pages
of PCB's complete line of piezoelectric
vibration and shock accelerometers.
The guide highlights PCB's quartz
shear-structured, ICp(R) accelerometers
for precision testing under adverse envi­
ronmental conditions. These sensors of­
fer reduced sensitivity to transverse
motion, base strain and thermal transients
and are available in miniature, high-fre­
quency, general purpose and high sensi­
tivity models. Additional sensor designs
include cryogenic, environmental stress
screened, high-frequency, miniature,
shock, ring-shaped, triaxial, flight-tested,
low profile, high temperature, seismic,
low cost and industrial. Toaid in selecting
the appropriate accelerometer, applica­
tion information as well as a complete
technical section including information
on the structure of accelerometers, sens­
ing systems, mounting methods and ca­
bling is included.

For additional information, contact
PCB's applications engineering group at
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PCB Piezotronics Inc., Attn: Andrea
Mohn, 3425 Walden Avenue, Depew, NY
14043. Phone (716) 684-0001. Circle
Reader Service Number 58.

Ultra-Quiet ICp(R) Seismic
Accelerometer
PCB has introduced Model 393A31 seis­
mic accelerometer for continuous meas­
urement of low-level, low-frequency
vibration of buildings, bridges and other
large structures. The uniqueflextensional
sensing design, coupled with ultra-quiet
built-in electronics, is said to provide ex­
cellent broadband resolution (0.5ug)
while minimizing the effects of thermal
transients. The high, I OV/g output of this
ICp(R) sensor responds over 0.2-200 Hz
(+/-5%), making it useful for seismic
anomaly detection. Standard case-iso­
lated design protects the sensor from
ground loops and other environmental
noise. The rugged 2-pin military-style
connector is said to ensure reliable con­
nections in harsh environments. Model
393A31 can be used directly with FFT
analyzers, vibration meters and data col­
lectors that provide constant current
ICp(R)excitation.

For additional information, contact
PCB's applications engineering group at
PCB Piezotronics Inc., Attn: Andrea
Mohn, 3425 Walden Avenue, Depew, NY
14043, USA. Telephone +1 716 684
000 I. Circle Reader Service Number 59.

Ingersoll-Rand IRGo-PIC™
Hammer Wins 1993 Horners
Award
The 1993 'Homers Award for Plastics'
has been won by Ingersoll-Rand's Irgo-

TM

Pic pneumatic hammer. The adjudica-
tion panel was influenced by the overall
design of the Irgo-Pic tool and especially

TM

the innovative Vibrasmooth tri-ball iso-
lator created by Anthony Best Dynamics,
based at Bradford on Avon in Wiltshire,
United Kingdom. This is said to reduce
vibration transmitted to the operator to
one-third of the level of a traditional tool
of equivalent power.

For more information contact Peter
Chaffer, Ingersoll-Rand Sales Co. Ltd.,
P.O.Box 2, Chorley New Road, Horwich,
Bolton BL6 6JN, United Kingdom. Cir­
cle Reader Service Number 60.
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International Advertising Contacts

Below is 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 are several telephone numbers per location, or several locations within a country, a colon
(:) separates the telephone number(s) from its respective FAX number.

Larson-Davis Laboratories
Australia, Indonesia, Thailand, New Zealand, Malaysia: +613

6479700; +6136464370
Austria: +43 222367660; +43 222 369 8443
Belgium, Luxemburg: +3227570351; +32 2 757 0607
Brazil: + 55312216001: +55 31 221 9184
Canada: Que (514) 453 0033: (514) 4530554

Ont (416) 508 8345; (416) 508 8344
France: +33169302880; +33169306851
Germany: +496172 72172; +49 6172 74618
India: +91 80566813: +91 80582627 Atten; FAX Box #49
Ireland: +353 41 25647; +353 41 25743
Italy: +39 39 287 24 88; +39 39 287 24 30
Japan: +81 356886800; +81 356886900
Netherlands:+31162024421: +31 162025652
Portugal: +3511 410 3420; +351 1410 1844
Russia and former Soviet Union Countries:

+70954036119: +7 095 482 4374
South Korea: +8225763161: +8225763163
Spain: +341 6750429
Sweden, Denmark, Finland, Norway: +4687650280; +468767

4221
Switzerland, Hungary, Yugoslavia: +41 1 810 3022; +41 181043

45
Taiwan, Peoples Republic of China: +886 2 760 2396; +886 2 760

2097
United Kingdom: +44 723 364495; +44 1 723500094
Venezuela: +58 2 322025: +58 2321977

lAC
Australia: +61 23374143
Canada: +1 (416) 8458900: +1 (416) 845 7380; +1 (604) 929-7357:

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

England: +44784 456 251; +44 7784 463303
Germany: +49 216 3843133: +49 216 380618; +49 711 6805485:

+4962262201
Greece: +77 92193; +77 53 627
Hong Kong: +82 557 8633; +82 897 0423
Indonesia: +62 215705170; +62215706309
Israel: +972 3 456433: +972 3 5463290; +972 52 586 211: +972 52

547 244; +972 3 339 224: +972 3 333 980

Japan: +81 3 831 9595, +8138359658: (no FAX); +81 45 391
1906: (no FAX); +8164734531: +81 64734558; +8133271
7771: +81 6332811928

Korea: +8228462708: +82 841 6634; +822577 6451/6: +822577
6457

Malaysia: +60 03 904 4611; +60 03 904 4600
Netherlands Antillies: +5999611 987; +5999611 744
Singapore: +65 291 7123; +65 292 5831
South Africa: +27622 1743; +27 622 1306
Taiwan: +886 2 364 3456; +886 2 365 3434
Thailand: +662512 1438
Turkey: +90 11 481 610

Computational Mechanics
BEASY Software

Korea: Daellm Technology Information, Inc. : +(82)2-761 0081/2:
+(82)2-781-0083

Taiwan: Dynatech Taiwan Corporation, Ltd. : +(886)2-7098220/1:
+(886)2-7027438

Italy: ISC Italia SRL, Gruppo Gant: +(39)2-4046-546
+(39)2-4920-3164

France: Transoft International: +(33)1-4235-3030: +(33)1-4235-2526
UK: Desktop Engineering, Inc. : +(44)993-883555: +(44)993-883201
Malaysia: Cybron Technology: +(60)3-791-2220: +(60)3-791-2336
Germany: STZ-HTCO: +(49)761-409-8883: +(49)761-409-8881
Poland: Companion Company: +(48)12-369680: +(48)12-360791
Japan: Kozo Keikaku Osaka Office: +(81)624-34500:

+(81)624-34503
Australia: Fowes Technologies Pty. Ltd.: +(61)9271-5727:

+(61)9271-2842
United Kingdom: Computational Mechanics: +(44)703-293223 :

+(44)703-292853

The Soundcoat Company
Australia: +61 35810211; +61 3 581 0511
Israel: +972 3 648 4641; +972 3 648 4926
Italy: +39 2 760 8551; +39 276001636
Scotland: +44418824691; +44 41 810 3402
Spain: +343564 4351; +34 3 5647766
Sweden: +46 8 380 911; +46 8 384 799
Taiwan, R.O.C.: +88623947196; +886 2 396 4887
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World Conference Calendar

This calendar includes major conferences
which feature programs on noise and its con­
trol. The working language of each confer­
ence will be English, unless otherwise noted.
This calendar does not include seminars,
short courses, workshops and other small,
specialized meetings which are listed from
time to time. The shaded entries in the calen­
dar are conferences which are organized by
I-INCE and I CE/USA. Entries for this cal­
endar are solicited from the I-INCE Member
Societies and from other organizations. In
order for a listing to appear in this calendar,
information must be provided by the confer­
ence orga nizers concerning the sessions
planned for the technical program that will be
devoted to noise and its control. This is par­
ticularly important if the word noise does not
appear in the name or theme of the confer­
ence. Send requests for listings of future
meetings with required details to: World Con­
ference Calendar, INCEIUSA, P.O. Box 3206
Arlington Branch, Poughkeepsie, Y 12603,
USA. FAX: +1 (914) 473 9325.

1994 March 14-17
DAGA 94, 20th German Conference on
Acoustics, Dresden, Germany; sessions
on noise are planned in the German lan­
guage. Contact : Technische Universitaet,
Institute fur Technische Aku stik ,
Mommsenstrasse 13, 01062 Dresden ,
Germany. Telephone: +37 51 4634463;
FAX: +37514637091.

1994 AprilU-13
Brasil!Argentina Conference on
Acoustics and Vibration, Florianopolis,
SC, Brasil. Contact: Samir N.Y. Gerges,
SOBRAC, UFSC/EMC/CTC - Lab.
Acustica e Vibracoes, Cx. Postal 476
Trindade Cid. Universitaria 88040-900,
Florianopolis, SC, Brasil. Telephone: +55
482344074; FAX: +55482341524.

1994 April 18-21
Acoustics '94, Salford, England; ses­
sions on noise are planned . Contact: C.M.
Mackenzie , Institute of Acoustics, P.O.
Box 320, St. Albans, Herts ALlIPZ, UK.
Telephone: +44 727 848195; FAX: +44
727850553.

1994 May 1-4
NOISE -CON 94, The 1994 National
Conference on Noise Control Engi-
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neering, Fort Lauderdale, Florida,
USA. Abstract deadline: 1993 No­
vember 22. Contact: Institute of Noise
Control Engineering, P.O. Box 3206
Arlington Branch, Poughkeepsie, NY
12603, USA. Telephone: +1 (914)
462-4006, FAX: +1 (914) 473- 9325

1994 May 2-6
3rd French Conference on Acoustics,
Toulouse, France; sessions on noise are
planned in English and French. Contact:
3eme CFA, Universite Toulouse-Ie-Mirail,
Centre de Promotion de la Recherche
Scientifique, 5 Allees Antonio Machado,
31058ToulouseCedex, France.Telephone:
+33615044 68, FAX: +33 61504209.

1994 May 15-19
Triennial International Mechanical
Engineering Congress, Perth, Australia;
sessionson noiseare planned.Contact:Con­
vention Manager, AE Conventions Pty.Ltd.,
Engineering House, 11 National Circuit,
Barton, ACT 2600, Australia. Telephone:
+6162706530, FAX: +6162732918.

1994 May 16-20
NATO Symposium on Aircraft Noise
Receiver Technology, Baltimore, Mary­
land, USA. Contact: Judi Abraham, Con­
ference Management Associates, 1401
Spring Lake Drive, Haymarket, VA
22069-1008, USA. Telephone: +1 703
7540066; FAX: +1 7037544261.

1994 May 25-26
Schallschutzprodukte '94, Baden­
Baden, Germany; an exhibition and tech­
nical program are planned in the German
language. Contact: Normenausschuss
Akustik, Larmminderung und Schwin­
gungstechnik (NALS ) im DIN und VDI,
Postfach 10 11 39, 40002 Dusseldorf,
Germany. Telephone: +49 211 621 4261;
FAX: +49211 621 4575.

1994 June 5-9
127th Meeting of the Acoustical Society
of America, Cambridge, Massachusetts,
USA.* Contact: Elaine Moran, Acousti­
cal Society of America, 500 Sunnyside
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Blvd., Woodbury, NY 11797, USA. Tele­
phone: +1 (5 16) 576-2360, FAX: +1
(516) 349-7669.

1994 June 6-8
Scandinavian Acoustical Meeting '94,
Aarhus, Denmark; sessions on noise are
planned, principally in the Scandinavian
languages . Contact: Danish Technologi­
cal Institute, Acoustics, Teknologiparken,
DK-8000 Aarhus C., Denmark. Tele­
phone: +45 86142400; FAX: +45 8614
7722

1994 July 18-21
Fifth International Conference on Re­
cent Advances in Structural Dynamics,
Southampton, England; sessions on ac­
tive and passive vibration control are
planned. Contact: N.S. Fergu son, ISVR,
University of Southampton, Southamp­
ton S09 5NH, UK. Telephone: +44 703
592274; FAX: +44703 593939.

1994 August 23-25
5th Western Pacific Regional Acoustics
Conference, Seoul , Korea. * Contact:
Conference Secretariat. Telephone: +822
361-2783, FAX: +822365-4668.

1994 August 29-31
INTER-NOISE 94, the 1994 Inter­
national Congress on Noise Cont rol
Engineering, Yokohama, Japan. Ab­
stract deadline: 1993 December 15.
Contact: INTER-NOISE 94 Congress
Secretariat,REIC,Tohoku University,
2-1-1 Katahira,Aoba-Ku, Sendai 980,
Japan. Telephone: +81 22 224 7889,
FAX: +81 222639848.

994 October 4-6
Transport Noise and Vibration
Symposium, St. Petersburg, Russia.
Contact: A. Ionov, East-European
Acoustical Association, Moskovskoe
Shosse 44, 196158 St. Petersburg,
Russia. Telephone: +7 812 1279348,
FAX:+7 812 1279349.
AN INTERNATIONAL INCE SYYlPOSIUM

239



•

Reader Service Number 7

916 Gist Ave nue
Sliver Spring, MD 2091 0

Tel : (301) 495-7738 • FAX 7739

1995 July 10-12
INTER -NOISE 95, The 1995 Inter­
national Congress on Noise Control
Engineering, Newport Beach, Cali­
fornia , USA. Contact: Institute of
Noise Control Engineering, P.O. Box
3206 Arlington Branch, Poughkeep­
sie, NY 12603, USA. Telephone: + I
(914) 462-4006, FAX: +1 (914) 473­
9325.

* Sessions on noise are planned.

one organizedby Virginia Polytechnic
Institute and another by Acoustical
Society of Japan. 1995 Symposium
sponsored by ASA, ASJ, I CE/USA
and INCE/Japan. Contact: J. Tichy,
Applied Research Laboratory, Penn.
State University, University Park, PA
16802, USA. Telephone: +1 814 865
6364; FAX: +1 8148653119.

1996 December 2-6
132nd Meeting of the Acoustical Soci­
ety of America, Honolulu, Hawaii,
USA.*Contact: E1ainMoran , Acoustical
Society of America, 500 Sunnyside
Blvd., Woodbury, NY 11797, USA. Tele­
phone: +1 (516) 576-2360, FAX: +1
(516) 349-7669.

1995 November 27-December 1
BOth Meeting of the Acoustical Society
of America, St. Louis, Missouri, USA.*
Contact: Elaine Moran, Acoustical Soci­
ety of America, 500 Sunnyside Blvd.,
Woodbury, NY 11797, USA. Telephone:
+1 (516) 576-2360, FAX: +1 (516) 349­
7669.

1996 May 13-17
131st Meeting of the Acoustical Society
of America, Indianapolis, Indiana,
USA.* Contact: Elaine Moran , Acousti­
cal Society of America, 500 Sunnyside
Blvd. , Woodbury, NY 11797, USA. Tele­
phone: +1 516 5762360, FAX: +1 516
3497669.

1995 July 06-08
International Symposium on Ac­

tive Control of Sound and Vibra ­
tion, continuation of two conferences,

1995 May 31-June 4
129th Meeting of the Acoustical Society
of America, Washington, DC, USA.*
Contact: Elaine Moran, Acoustical Soci­
ety of America, 500 Sunnyside Blvd. ,

I

Woodbury, NY 11797, USA. Telephone:
, +1 (516) 576-2360 , FAX: +1 (516) 349­

7669.

1 1995 June 26-30
Fifteenth International Congress on

I Acoustics, Trondheim, Norway; sessions
on noise are planned. Contact: ICA 95,

i N-7034 Trondheim, Norway. Telephone:
+477592645; FAX: +47 7594302.

I
I

I

I

I

1995 March 22-25
Hearing Conservation Conference
III/XX, Cincinnati, Ohio, USA; sessions
on noise cancellation and control tech­
niques are planned. Contact: Michele
John son, National Hearing Conservation
Association, 431 East Locu st Street,
Suite 202, Des Moines, IA 50309 , USA.
Telephone: +1 515 243 1558; FAX: +1
5152432049.

I 1995 May 15-18
I SAE Noise and Vibration Conference,

Traverse City, Michigan, USA. Contact:
Mone Asensio , SAE International, 3001
West Big Beaver Road, Troy, Michigan,
USA. Telephone: +1 313 649 0420

1994 November 9-11
"Noise and sound, nuisance and amen­
ity," Australian Acoustical Society an­
nual conference, Canberra, Australia.
Contact: Marion Burgess. Telephone:
+6162688241; FAX: +6162588276.

I 1994 November 28-December 2
I 128th Meeting of the Acoustical Society

of America, Austin, Texas, USA.* Con­
I tact: Elaine Moran, Acoustical Society of
, America, 500 Sunnyside Blvd., Wood­

bury, NY 11797, USA. Telephone: +1
(516) 576-2360, FAX: +1 (516) 349­
7669.

IK INC.
Call today.

SCA

Sound and Vibration

FOR RENT
OR L EA S E

Instrumentation

Call today.

SCANTIK INC.

916 Gi st Avenue
Sliver Spri ng, MD 20910

Tel: (301) 495-7738 • FAX -7739

I

Do yo ur work faster and more
accurately w ith RTA's proven acousti ­
ca l software.

Env ironmental No ise Model
(ENM) is wo rld -c lass. Now, the new
W INDOWS version is even more so.

Ind ividually defined noise sources,
ground effects, topography, w ind and
temperature gradients, and barriers are
all input on spreadsheets. Predictions
include contour maps and rank
ordering of no ise sources.

Also avai lable are dB box fo r fas t
computing in acoustics , including STC,
TL and IIC . And d B r ay for model­
ing acoustical paths in rooms. All
operate on IBM compatibles.

Be time- and value-conscious.

To help you meet today's capital ­
spending constraints , we will work with
you on whatever ittakes-Renta l, Leas e
or Lease Purchase - to get you the
eq uipment you need.

From single instruments to com­
plete systems, we offer Outdoor Noise
Monitors, SLMs, FFTs, Dosimeters,
RTAs, Ta pping Machines, Refe rence
Sound Sources, OAT Recorders, Mul­
tiplexers, Human-Body Vibration A na­
lyzers, Level Recorders, M icro­
phones, Calibrators, and more.

Our rental and lease plans are flex­
ib le enough to meet your needs. Our
rates are reasonable. And you still get
our expert engi neering assistance-even
paid on -s ite personnel are available.

Strike a deal w ith us . And get on
w ith your job.
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Standards News (USA)*

Avril Brenig, Standards Manager

ASA Standards Secretariat, Acoustical Society of America,
120Wall Street, New York, New York 10005, USA

Erv in Gross
561 Montego Lane South, Ellenton, Florida 34222

American National Standards (ANSI Standards) developed by
Accredited Standards Committees SI , S2, S3, and SI2 in the areas
of acoustics, mechanical shock and vibration, bioacoustics, and
noise are published by the Acoustical Society of America (ASA)
through the American Institute ofPhysics (AlP). In addition to these
standards, other publications- Catalog ofAcoustical Standards­
ASA Catalog 11-1992; an Index to Noise Standards-ASA STDS
Index 3-1985 (national and international); and a Directory of the
Standards Program-ASA Standards Directory No. 2-1989-are
available from the ASA Standards Secretariat. For a copy, write to
Avril Brenig, at the above address, or telephone (212) 661-9404 .

Standards News from the United States

Ron Moulder named 1992 Recipient of Wallace Waterfall
Award
ASTM (American Society for Testing and Materials honored long
time active member Ron Moulder by naming him the Recipient of
the 1992 Wallace Waterfall Award. Moulder is active in ASA and
INCE as well as ASTM. Committee E-33 on Environmental
Acoustics presented the Wallace Waterfall Award to Ron Moulder
at ASTM's 1992 October Committee Week in Miami. Established
in 1975, the award recognizes outstanding contributions to stand­
ardization in acoustics. Born in Honolulu and a resident of Newark,
Ohio, Moulder received his B.S. degree in physics from Ohio
Wesleyan University. Launching his career with the National Gyp­
sum Company as a group leader in 1962, he later obtained employ­
ment with Acoustical Consultants, Inc. and Owens/Coming
Fiberglas. Moulder gained his post with Battelle in Columbu s,
Ohio, in 1987 as principal research scientist. A member of ASTM
for 26 years, Moulder is also affiliated with the Acoustical Society
of America and the Institute of Noise Control Engineers. Commit­
tee E-33 is one of 132 such ASTM technical committees. Organ­
ized in 1898, ASTM (American Society for Testing and Materials)
is one of the largest voluntary standards development systems in
the world.

Standards News from Abroad

International documents submitted to the U.S. for vote and
comment 30 December 1992-26 February 1993

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

ACOUSTICS
ANSI SI2.15-1992, Acoustics- Portable Electric Power Tools,
Stationary and Fixed Electric Power Tools, and Gardening Appli­
ances- Measurement of Sound Emitted (revision and redesigna­
tion of ANSI/PTI SlO.1-1983) Approval date: 7 December 1992
ANSI S12.16-1992, Guidelines for Specificationof Noise of New
Machinery (new standard) Approval date: 23 December 1992

ACCELEROMETERS
ANSI/IEEE 337-1993, Specification Format Guide and Test
Procedure for Linear, Single-Axis, Pendulous, Analog Torque
Balance Accelerometer (new standard) Approval date: 4 Janu­
ary 1993 ANSI/lEEE 530-1978 (RI993), Specification Format
Guide and Test Procedure for Linear, Single-Axis, Digital,
Torque-Balance Accelerometer (reaffirmation)
Reaffirmation date: 4 January 1993

*This is an editedversion 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 theAcousticalSociety of America. 93(5), 3009-3012.May 1993.

TAG
S12

S12

S12

S12

S12

ISO Documents
ISO/DIS 11546-1-Acoustics-Determination of
sound insulation performance of enclosures-Part
1: Measurements in small enclo sures under labora­
tory conditions

ISO/DIS 11546-2-Acoustics-Determination of
sound insulation performances of enclosures-Part
2: Measurements of in situ sound insulation per­
formance ofenclosures (for acceptance/verification
purposes)

ISO/DIS 11690-1-Acoustics-Recommended
practice for the design of low-noise workplaces,
Part 1: Noise control strategies

ISO/DIS 11690-2-Acoustics-Recommended
practice for the design of low-noise workplaces,
Part 2: Noise-control measures

ISO/CD 9614-2-Acoustics-Determination of
sound power levels of noise sources using sound
intensity. Part 2: Measurement by scanning
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512

512

S12

S12

S12

S12

ISO/CD 11820--Acoustics~Testing of silencers

in situ

ISO/TC 43/SC1 N 842: Second ISO/CD 10843~

Acoustics-e-Methods for the measurement of single

bursts of noise

ISO/TC 43/SC1 N 845: Second ISO/CD 11821­
Acoustics- Measurement of the in situ sound at­
tenuation of a removable screen

ISO/TC 43/SC1 N 844: First ISO/CD 11690-3­
Recommended practice for the design of low-noise
workplaces. Part 3: Sound propagation and noise
prediction in workshops

ISO/TC 43/SC1 N 846: Second ISO/CD 11688-1­
Acoustics-e- Recommended practice for the design
of low-noise machinery and equipment. Part 1:
Planning

rso/rc 43/SC1 N 847: Second ISO/CD 11688-2­
Acoustics-i- Recommended practice for the design
of low-noise machinery and equipment. Part 2:
Noise generation principles

ISO/DIS 3746~Acoustics~Determinationof
sound power levels of noise sources-Survey
method employing an enveloping measurement
surface over a reflecting plane

after each draft. (This listing is for information only since the
comment deadline has passed.)

ACOUSTICS (TC 43)
ISO/DIS 3746, Acoustics- Determination of sound power
levels of noise sources-s- Survey method employing and envel­
oping measurement surface over a reflecting plane (revision of
ISO 3746: 1979)-10 April 1993, USD 29.00.

Ordering Instructions
1. Order from International Sales Department, American National
Standards Institute, 11 West 42nd Street, New York,NY 10036.
2. Include in orders the titles and corresponding ISO and lEe
Draft International Standard (DIS) numbers.
3. Send remittance with order.
4. Limit your order to ISO and mc Draft Standards. Send
separate orders for BSR proposals and newly published Ameri­
can National Standards and ISO and mc Standards.

Newly published ISO Standard ACOUSTICS (TC 43)
ISO 8253-2: 1992, Acoustics- Audiometric test methods­
Part 2: Sound field audiometry with pure tone and narrow-band
test signals, USD 33.00

CEN
European drafts sent for CEN enquiry
The following European drafts have been sent to CEN members
for enquiry and comment. If the draft is a proposed adoption of
an International Standard, it is so noted. The final date for
offering comments is listed after each proposal. Copies are
available from ANSI at the price indicated.

S3 Fourth Committee Draft ISO/CD 2631~Guide to
the evaluation of human exposure to whole-body
vibration

S3 ISO/TC 43 N 846: Second CD 226-1-Acoustics­
Equal loudness level countour for otologically normal
listeners. Part 1: Reference threshold of hearing under
free-field and diffuse-field listening conditions

TAG IEC Documents
S3 IEC/TC 29(Secretariat)255 First IEC/CD Dimensions

of electrical connector systems for hearing aids

ISO Draft International Standards (From ANSI Standards
Action)
'This section lists proposed standards that the International Organi­
zation for Standardization (ISO) is 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 members for comment and vote. Standards
Action readers interested in reviewing and commenting on these
documents should order copies from ANSI. Comments should be
sent to Gary W.Kushnier, Vice President, Standards Technology,at
ANSI headquarters. The final date for offering comments is listed

ACOUSTICS
prEN 31546-1, Acoustics-Determination of sound insulation

performances of enclosures-Part 1: Measurement in
small enclosures under laboratory conditions (ISO/DIS
11546-1)-20 April 1993, USD 11.00

prEN 31546-2, Acoustics-Determination of sound insulation
performances of enclosures-Part 2: Measurement in
situ (ISO/DIS 11546-2)-20 April 1993, USD 11.00

prEN 31690-1, Acoustics-Noise control-Guidelines for the de­
sign of low-noise workplaces-i- Part 1: Noise control
strategies (ISO/DIS 11690-1)-20Apri11993, USD 11.00

prEN 31690-2, Acoustics- Noise control-s- Guidelines for the
design of low-noise workplaces-e-Part 2: Noise control
measures (lSO/DIS 11690-2)-20 April 1993,USD 11.00

European drafts sent for formal vote (for information)
The following European draft has been sent to CEN members
for formal vote. If the draft is a proposed adoption of an
International Standard, it is so noted.

ACOUSTICS
prEN 29053, Acoustics- Materials for acoustical applica­

tions- Determination of airflow resistance (ISO 9053:
1991)
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Standards News USA*

Avril Brenig, Standards Manager

ASAStandards Secretariat, Acoustical Society of America,
120Wall Street, New York, New York 10005,USA

Ervin Gross
561 Montego Lane South, Ellenton, Florida 34222

American National Standards (ANSI Standards) developed hy
Accredited Standards Committees SI. S2, S3, and SI2 in the areas
of acoustics, mechanical shock and vibration, bioacoustics, and
noise are published by the Acoustical Society of America (ASA)
through the American Institute ofPhysics (AlP). In addition to these
standards. other publications-Catalog ofAcoustical Standards­
ASA Catalog lJ-J992; an Index to Noise Standards-ASA STDS
Index 3-1985 (national and international); and a Directory of the
Standards Program--ASA Standards Directory No. 2-1989-are
available from the ASA Standards Secretariat. For a copy, write to
Avril Brenig, at the above address. or telephone (212) 66/-9404.

indicated on the standards listed below. When the approved
standards are published, an announcement will be carried in
Standards Action, in ANSI's Supplements to the Catalog of
American National Standards, and in trade publications.

ACOUSTICS
ANSI SI2.4-1986 (RI993), Method for Assessment of High­
Energy Impulsive Sounds with Respect to Residential Commu­
nities (reaffirmation) ANSI SI2.7-1986 (RI993), Methods for
Measurement of Impulse Noise (reaffirmation) Reaffirmation
date: 5 February 1993 ANSI SI2.9-1988 (RI993), Quantities
and Procedures for Description and Measurement of Environ­
mental Sound (reaffirmation) ANSI SI2.1I-1987 (RI 993) ,
Methods for the Measurement of Noise Emitted by Small Air­
Moving Devices (reaffirmation) ANSI SI2.34-1988 (RI993),
Engineering Methods for the Determination of Sound Power
Levels of Noise Sources for Essentially Free-Field Conditions
over a Reflecting Plane (reaffirmation) Reaffirmation date: 2
March 1993

TAG ISO Documents

S12 ISO/DIS 3095 Acoustics- Measurement of Noise
emitted by railbound vehicle s

Standards News from Abroad
International documents submitted to the U. S. for vote and
comment 1 March - 30 April 1993.

Standards News from the United States

Call for comments on the proposal listed
(From ANSI Standards Action)
Comments should be addressed to the organization indicated,
with a copy to the Board of Standards Review, American Na­
tional Standards Institute, 11 West 42nd Street, New York, NY
10036.Comment deadline: 20 April 1993 (Note: Although the
comment deadline has passed, the subject matter is provided for
information.)

ACOUSTICS
BSR SI2.9/Part 3, Quantities and Procedures for Description
and Measurement of Environmental Sound, Part 3: Short-Term
Measurements with an Observer Present (new standard).

Covers measurement, with an observer present, of quantities
such as equivalent-continuous sound level or sound exposure
from a specific source or sources at a specified location. This
standard specifies procedures to eliminate, to the extent possi­
ble, the contributions of extraneous background sound from the
source-specific measurements.

Single copy price: USD 20.00. Order from: Acoustical Soci­
ety of America, A. Brenig, 120 Wall Street, New York, NY
10005, USA. Send comments (with copy to BSR) to: Same

Final actions on American National Standards
ANSI's Board of Standards Review has taken the final action

* 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 , 94(1J, 601-605, July. 1993.

S12

S12

S12

S12

ISO/DIS 11200- Acoustics- Noise emitted by
machinery and equipment- Guidelines for the use
of basic standards for the determination of emission
sound pressure levels at the work station and at
other specified positions

ISO/DIS 11201- Acoustics- Noise emitted by
machinery and equipment- Measurement of emis­
sion sound pressure levels at the work station and
at other specified positions- Engineering method
in an essentially free field over a reflecting plane

ISO/DIS 11202- Acoustics- Noise emitted by
machinery and equipment- Measurement of emis­
sion sound pressure levels at the work station and
at other specified positions- Survey method in situ

ISO/DIS 11203- Acoustics - Noise emitted by
machinery and equipment- Determination of
emission sound pressure levels at the work station
and at other specified positions
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Draft International Standards ACOUSTICS (TC 43)
ISO/DIS 10302, Acoustics- Method for the measurement of

airborne noise emitted by small air-moving devices­
11 July 1993, USD 46.00.

Comments
Comments should be sent to Russell Bodoff, Vice President,
Standards Technology, at ANSI Headquarters. The final date for
offering comments is listed after each draft. (These standards
are listed for information only since the comment deadline has
passed.)

ISO and IEC Draft International Standards
(From ANSI Standards Action)
This section lists proposed standards that the International Or­
ganization for Standardization (ISO) and the International Elec­
trotechnical Commission (1EC) 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. Standards Action readers interested in re­
viewing and commenting on these documents should order
copies from ANSI.

S12

S12

S12

TAG
S3

S3

Sl

SI, S12

ISO/DIS 11204- Acoustics- Noise emitted by
machinery and equipment- Measurement of emis­
sion sound pressure levels at the work station and
at other specified positions- Method requiring
environmental corrections

ISO/DIS 11691- Acoustics- Measurements of
insertion loss of ducted silencers without flow­
Laboratory survey method
ISO/DIS 12001- Acoustics- Noise emitted by
machinery and equipment- Rules for the drafting
and presentation of a noise test code

IEC Documents
rac/rc 29 (Secretariat) 252- Second CD 118-1­
Hearing aids with induction pick-up coil input
audiometry (Revision ofIEC 118-1, 1983)

IECrrC 29 (Secretariat) 253- IEC 645-4- Audi­
ometers Part 4: Equipment for extended high fre­
quency audiometry

IECrrC 29 (Secretariat) 256- 1st CD- Measure­
ment microphones. Part 3: primary method for free­
field calibration of Laboratory Standard
Microphones by the reciprocity method

IEcrrc 29 (Central Office) 185- Draft IEC 1043
Electroacoustics- Instruments for the Measure­
ment of Sound Intensity- Measurements with
Pairs of Pressure Sensing Microphones

ISO/DIS 11200, Acoustics- Noise emitted by machinery and
equipment- Guidelines for the use of basic standards
for the determination of emission sound pressure lev­
els at the work station and at other specified posi­
tions- 25 June 1993, USD 36.00.

ISO/DIS 11201, Acoustics-Noise emitted by machinery and
equipment-Measurement of emissionsound pressure
levels at the work station and at other specified posi­
tions- Engineering method in an essentiallyfree field
over a reflecting plane- 25 June 1993,USD 42.00.

ISO/DIS 3095, Acoustics- Measurement of noise emitted by
railbound vehicles (revision ofISO 3095: 1975)- 18
June 1993, USD 30.00.

ISO/DIS 11691,Acoustics- Measurement of ducted silencers
without flow-Laboratory survey method- 11 June
1993, USD 25.00.

ISO/DIS 11202, Acoustics- Noise emitted by machinery and
equipment- Measurement of emission sound pres­
sure levels at the work station and at other specified
positions- Survey method in situ- M25 June 1993,
USD46.00.

ISO/DIS 11203, Acoustics- Noise emitted by machinery and
equipment-Determination of emission sound pres­
sure levels at the work station and at other specified
positions- 25 June 1993, USD 30.00.

ISO/DIS 11204, Acoustics- Noise emitted by machinery and
equipment- Measurement of emission sound pres­
sure levels at the work station and at other specified
positions- Method requiring environmental correc­
tions- 25 June 1993, USD 49.00.

ISO/DIS 12001, Acoustics- Noise emitted by machinery and
equipment- Rules for the drafting andpresentation of
a noise test code- 25 June 1993, USD 39.00.

IEC Draft International Standard ELECTROACOUSTICS
(TC29)
29 (Central Office) 185, IEC 1043, Electroacoustics-Instru­

ments for the measurement of sound intensity-Meas­
urements with pairs of pressure sensing
microphones- 15 June 1993, USD 89.00.

CEN- CEN European drafts sent for CEN enquiry
The following European drafts have been sent toCEN members
for enquiry and comment. If the draft is a proposed adoption of
an International Standard, it is so noted. (These standards are
listed for information only since the deadline for comments has
passed. Copies are available from ANSI at the prices indicated.

ACOUSTICS
prEN 23746, Acoustics- Determination of soundpower levels
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of noise sources-Survey method ISO/DIS 3746)-10
May 1993, USD 18.00.

prEN 24869-3, Acoustics-Hearing protectors- Part 3: Sim­
plified method for the measurement of insertion loss of
ear-muff type protectors for quality inspection purposes
(ISOfTR 4869-3: 1989)- 17 July 1993, USD 22.00.

prEN 31201, Acoustics-Noise emitted by machinery and
equipment- Measurement of emission sound pressure
levels at the work station and at other specified posi­
tions- Engineering method in an essentially free field
over a reflecting plane- 25 July 1993, USD 18.00.

prEN 31202, Acoustics- Noise emitted by machineryandequip­
ment- Measurement of emission sound pressurelevels at
the work station and at other specified positions- Survey
method in situ- 25 July 1993, USD 18.00.

prEN 31203, Acoustics- Noise emitted by machinery and
equipment- Determination of emission sound pressure
levels at the work station and at other positions-25 July
1993, USD 18.00.

prEN 31204, Acoustics- Noise emitted by machinery and
equipment- Measurement of emission sound pressure
levels at the work station and at other specified posi­
tions- Method requiring environmental corrections
(ISO/DIS 11204)- 25 July 1993, USD 18.00.

prEN 32001, Acoustics- Noise emitted by machinery and
equipment- Rules for the drafting and presentation of
a noise test code (ISO/DIS 12001)- 25 July 1993, USD
18.00.

prEN 20354, Acoustics- Measurement of sound absorption in
a reverberation room (ISO 354: 1985).
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Korea: Acoustical Society of Korea, 635-4 Yucksam-Dong,
Kangnam-Ku, Seoul 135-703. FAX: +82 2 569 9717
Netherlands: Nederlands Akoestisch Genootschap, Stieltjesweg
1, Postbus 162, Delft. FAX: +31 15692410
New Zealand: New Zealand Acoustical Society, P.O. Box 1181 ,
Auckland. FAX: +64 9 309 3540
Norway: Acoustical Society of Norway, Acoustics Laboratory ­
ELAB, N-7034 Trondheim-NTH. FAX:+47 7 591412
Poland: Committee on Acoustics of the Polish Academy of
Sciences, Polska Akademia Nauk, Palac Kultury i Nauki,
Skrytka pocztowa 24, 00-901 Warszawa
Romania: Academia Romana, Comisia de Acustica, Calea
Victoriei 125,71002 Bucaresti. FAX: +4013120209
Russia: East-European Acoustical Association, Moskovskoe
Shosse 44,196158 St. Petersburg. FAX: +7 8121279349
Russia: Noise Control Association of the Baltic State Technical
University, c/o Professor N.I. Ivanov, l-st.Krasnoarmejskaja 1,
198005St. Petersburg. FAX: +7 8122921559
Russia: Russian Acoustical Society,Andreev Acoustical
Institute, ul. Shvernika dA , 117036, Moscow. FAX:+7095 126
8411
Singapore: The Environmental Engineering Society of
Singapore, Kent Ridge, P.O. Box 1007, Singapore 9111
South Africa: South African Acoustics Institute, P.O. Box
912-169, Silverton 0129. FAX: +271 2 862856
Sweden: Swedish Acoustical Society, c/o Tor Kihlman, Dept. of
Building Acoustics, Chalmers University of Technology, S-412
96 Gothenburg. FAX: +46 31 772 2212
Switzerland: Schweizerische Gesellschaft fur Akustik, Postfach
251, 8600 Diibendorf. FAX: +411954 3348
United Kingdom: Institute of Acoustics, Agriculture House, 5
Holywell Hill, St. Albans, Herts, All 1EU. FAX: +44 727 85 05
53
U.S.A: Acoustical Society of America, 500 Sunnyside Blvd,
Woodbury, NY 11797. FAX: +1 516 349 7669
U.S.A: Institute of Noise Control Engineering of the U.S.A., P.O.
Box 3206 Arlington Branch, Poughkeepsie, NY 12603. FAX: +1
9144739325
Yugoslavia: Acoustical Society of Yugoslavia,c/o Prof. P.
Pravica, Elektrotehniki Fakultet, Bulevar Revolucije 73, 11000
Beograd
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DIRECTORY OF NOISE CONTROL SERVICES

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

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

William J. Cavanaugh, Mem. INCE
Gregory C. Tocci, Mem. INCE
Timothy J. Foulkes, Mem . INCE
K. Anthony Hoover, Mem . INCE

327F Boston Post Road
Sudbury, MA 01776, USA
Telephone: (508) 443-7871

FAX: (508) 443-7873

SCANTEK, INC.
Sound and Vibration Instrumentation
& Engineering

• Sales, Rentals, Service
• Technical Support
• Consulting

Richard J. Peppin, Mem. INCE
President

916 Gist Avenue
Silver Spring, MD 20910 USA
Telephone: (301) 495-7738

FAX: (30 1) 495-7739

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

Industrial Acoustics
- Noise and Vibration Control
- Structural Vibrations and 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
Cambridge, MA 02140 USA
Telephone: (617) 499-8000

FAX: (617) 499-8074

1993 December

CAMPANELLA
ASSOCIATES INC.
DESIGN:
- Studios & Music Halls - Condos &
Apartments - Scientific and Seismic
Equipment Isolat ion - Transportation &
Industrial Noise - OEM : ACCULAB
Reference Sound Sources

FIELD TESTING:
- ASTM, ANSI - AMCA, ASHRAE
- HUD, FAA - Sound Power - Intensity
- FEM Analysis Services

3201 Ridgewood Drive
Columbu s, OH 43026-2453 USA
Telephone: (614) 876-5108

FAX: (6 14) 771-8740

GROZIER TECHNICAL
SYSTEMS INC.

Custom Computerized Systems

Acquisition - Processing - Monitorin g

Richard G. Cann

157 Salisbury Road
Brookline, MA 02146 USA
Telephone: (617) 277- 1133

FAX: (617) 566-5737

CHARLES KULMAN

Motor Sports Sound Abatement

7415 Gum Grove Lane
Vacaville, CA 95688-9653 USA
Telephone: (9 16) 678-8815

NoiselNews International

MULLER.BBM

Consultants in
• Room and building acoustics
• Thermal building phy sics
• Noise and vibration control
• Air pollution control
• Machinery acoustics
• Laboratories and testing facilities

Robert-Koch-Strasse 11
8033 Planegg (near Munich)
Germany
Telephone: +49 89 856020

FAX: +49 89 85602111

HESSLER ASSOCIATES,
INC.
Consultants in Enginee ring Acoustics
Serving the Power Industry Since 1976

- Environmental & Plant Noise
Measurements - Computer Modelling of
Facility Noise Emissions - Expert Witness
& Environmental Assessments - Equ ipment
Noise Control Design & Specification

George F. Hessler Jr., P.E., Mem . INCE

6400 Wishbone Terrace
P.O. Box 77
Cabin John , MD 20818 USA
Telephone: (30 1) 229-4900

FAX: (30 1) 320-6714

SOUND
TECHNOLOGIES INC.

- custom designed industrial products to
suppress noise

- acoust ical enclosures and pancllagging
systems

- tuned-dissipative and absorptive
silen cers

- combustion turbine and heat recovery
steam generator noise supression system s

P.O. Box 600
Michigan City, IN 46360 USA
Telephone: (219) 879-2600

FAX: (219) 879-2611
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Instrumentation
Optimization

(Spreadsheet And MBA ot Required)

MinimumCost Maximum Feature

Applications
Path Path

~
Upgrade

~and Features Path

Model 2800 • Model 2900
Precision SoundLevelMeasurements I I

1/1, 1/3 OctaveReal-time Analysis l-Channel 2-Channel

FFTAnalysis to 800 lines l-Channel 2-Channel

PinklWhite NoiseGenerator Optional Optional

Room Acoustics, including
RT60, Transmission Loss,
STC, la' NC I I

1/3OctaveStatistical Analysis t- Channel 2-Channel

Vehicle Pass-by Noise Measurements I I

vsTime Autostore to 400 Spectra/sec I I

Sound Intensity Analysis (111 , 1/3 Octaveand FFT) - Optional

Structural Analysis (Transfer Function, Coherence, etc.) - I

Tachometer InputsandvsRPM Autostore
for VehicleAcceleration/Deceleration
and MachineryRunup/Coastdown Tests - I

OrderTracking Analysis; Levelsvs RPM/Speed - I

Threeparallel AID inputs for DCmeasurements
(temperature, pressure, humidity, etc.) I I

BatteryPower(rechargeable) I I

AC and DCanalogoutputs I I

External 3 1/2" FloppyDiskDrive Optional Optional

Multi-WindowColorDisplay
and MouseControl of Instrument Optional Optional

In The Field...

Reader Service Number 4

In The Lab...

11118ILARSON-DAVIS
~ LABORATORIES

Providing
precision
accuracy and
benchtop
power in a
notebook size
package

1681 West 820 North- Provo, Utah 84601 • Phone: (801) 375-0177· FAX: (801) 375·0182



NOISE PROBLEMS SOLVED SILENTLY

HEADOUARTERS:
Numerical Integration Technologies NV.
Ambachtenlaan 1I a
3001 t.euven, Belgium
Tel. +32 16400422
Fax +32 164004 14

Reader Service Number 9

Reducing noise at the
prototype stage using
sound attenuation tech­
niques, iscostly, inefficient
and often amounts to an
admission ofdefeat. A new
way to design noise out.
right from the start, is to
use SYSNOISE, the unique
acoustic analysis program.

Developed by experts,
for use by noise control
and structural engineers,
SYSNOISE is the leading
tool for the numerical
analysis of acoustic and
elasto-acoustic problems.
Easy to learn, straight­
forward to use, flexible and
with an excellent inter­
active user interface, the
program offers a wide
choice of finite element
and boundary element
methods to explore
internal and radiated
acoustic problems.

SYSNOISE interfaces
readily with CAD and FEM
programs, enabling noise
prevention to become a
fundamental part of the
overall design process.

If noise is a problem in
your product, ask for fuJI
details and a demon­
stration.

THE S Y S T E M FOR ACOUSTIC ANALYSIS
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