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INTRODUC TION

The Noise Pollution and Abatement Act of 1970, Title IV, Section 402 of
Public Law 91-604 directed EPA to undertake a full and complete investiga~
tion and study of noise and its effect on the public health and welfare and to

report thereon to the President and the Congress. This technical repert has

been prepared by the Office of Noise Abatement and Control of the Environ-

mental Protection Agency as a supporting document to the required report.

This document provides information pertaining to neise programs being
sponsored or carried out, either directly or indirectly, by professional, in-
dustrial, and voluntary associations [societies) and provides information on
private industry research and educational and research programs. Also
provided is a bibliography of pertinent publications relating to noise. The
information contained in this report is based upon that requested and received
from the Scientific Information Exchange of the Smithsonian Institute and the

Acoustical Society of America and that abtained by the Office of Noise Abate-

ment and Control from professional organizations.,

Section 1 of this report discusses the noise programs of industrial, pro-
fessional, and voluntary associations (societies) and the research activities
conducted by these organizations and private industry. Appendix A shows the
many professional and industrial organizations, and Appendix B showing the
standards currently recommended by the American Na.tidnal Standards In-
stitute relative to acoustics and noise, is also provided as an example of the
extensive voluntary standard effort regarding this problem {N, B, Similar
'standard' activity is in existence in the Society of Automotive Engineers,

the Acoustical Society of America, and other organizations).
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Section 2 describes the current status of academic training and research

programs in noise control at the graduate level. Appropriate Appendixes C and

D are provided to show in some detail the program activities of the colleges

and universities.

Section 3 provides a brief description of the types of publications avail-

able on noise and related areas for the gencral and professional audiences,

Appendixes E and F provide bibliographies of periodical publications and books

relevant to noise and its control.

SUMMARY

The contributions and impact of the media described in this report has
been significant. Professional/industrial associations have contributed sig-
nificantly te proposed testing procedures and the development of eriteria and
standards for noise control., Universities and colleges are increasing their
training emphasis in noise oriented programs and contribute significantly
with basic and applied research programs in several areas of noise and
acoustics, No less significant has been the contribution of various scientific

and nontechnical publications to the public understanding of noise,
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SECTION 1
INDUSTRIAL, PROFESSIONAL, AND VOLUNTARY ASSOCIA TIONS

The importance of the effects of noise and its abatement and control is re-
flected by the concerted efforts of many industrial, professional, and volun-
tary associations rthroughout the country. Their activities in research and
development programs for the control of noise, hearing conservation for the
protection and well-being of personnel, aund especially the voluntary initiative
of several professional and industrial organizations in establishing criteria
and standards reflects not only a national awareness of a significant problem
but a willingness and ability to resolve it, The efforts of these organizations,
because they were generated within their membership, shows the absence of
governmental influences. Further, their efforts have not heen a reflexive or
reaciionary response to overtures and public dissatisfactions to noise prob-
lems that have projected in recent years, Instead, the efforts of many of the

organizations reflect active engagement during the past 15 to 20 years.

NONRESEARCH ACTIVITIES

Interest in noise and noise related problems is demonstrated by over 100
professional/ industrial organizations. Appendix A provides a listing of these
groups. Some of these organizations have a direct interest, while the in-
terest of others may be tangential. The Acoustical Society of American {ASA)
is, perhaps, one of the larpger professional societies directly engaged ina
broad spectrum of noise and acoustic problems. ASA is currently develop-
ing a program for its Coordinating Cormmittee on Environmental Acoustics,

which will establish means for defining environmental problems, in societal
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and technical terms, and for disseminating information for the evaluation and
solution of the problems to the problem-solving community. The Society of
Automotive Engineers {SAE) and the American Society of Mechanical Engi-
neers (ASME) have directed efforts over the years to preparing suggested
standards for the safety and protection of the public. The Department of
Labor has adopted for its use certain of the proposed standards recommended
by ASME. SAE publishes rmaterial in the form of information reports and
recommended practices, which are developed by such SAE committees as

the Vehicle Sound Level Committee and Aircrait Noise Measurement and

Aecrospace Equipment Division Committee. Examples of published documents

by these committees include, Exterior Scund Level for Snowmobiles, Ex-

terior Loudness Evaluation of Heavy Trucks and Buses, Sound Levels for

Engine Powered Equipment, Methods of Comparing Aircraft Takeoff and

Approach Noises, Jet Noise Prediction, and Measurements of Aircraft Ex-

terior Noise in the Field, There are approximately 20 documents published

by SAE {or the benefit of others working in the areas of noise and acoustics.

Since 1947, hearing conservation has received the primary emphasis from
the Subcommittee on Noige in Industry of the American Academy of Ophthal-
mology and Otolaryngology. This group has prepared and distributed guides
and manuals and has participated in symposia concerned with industrial hear-
ing loss, Industrial hyglene organizations are involved to a substantial de-
gree in noise related problems, The American Conference of Governmental
Industrial Hygienists actively concerns itself with noise in the industrial en-
vironment through the Physical Agents Committee, which is composed of 9 to
12 members. The work of this committee contributed to the development of
the standards in the Walsh-Healey Act. The American Industrial Hygiene
Association directs concerted efforts toward the problem of industrial hearing
loss through an interindustry noise subcommittee. Presently, this com-

mittee is revising the Industrial Noise Manual published by the parent asso-

ciation.
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The American National Standards Institute {ANSI) is the national organ-
ization that represents industry, the consumer, and the government to meet
demands for voluntary national standards., Through its committees on acous-
tics, bioacoustics, and shock and vibratiaon, ANSI coordinates the work of
standards development in the private sector in the area of noise. ANS] has
published approximately 40 standards in acoustics and vibration related to
noise problems. In addition to developing new standards, these committees,
which have between 30 and 40 members, continue to review and revise exist-

ing standards as required. Appendix B provides relevant standards rec-

ommended by ANSI,

Testing procedures, certification, and rating of various noise preducing
products are included in the efforts of professional and industrial organiza-
tions, For example, the Engine Manufacturers Association has been de-
veloping, through its noise standards committee, test procedures for use in
noise measurement and abatement of noise emissions from engines. Sim-
ilarly, the Air Conditioning and Refrigeration Institute has developed a sound
certification program and sound rating procedures for outdoor air conditioning
units., Another organization, the American Society for Testing and Materials,
has proposed a standard method for testing sound absorption and acoustical
materials in reverberation rooms. Test procedures for tractors, in which
noise measurement information at the operator's ear is obtained, have been
recommended by an agricultural tractor test code approved by the American

Society of Agricultural Engineers and SAE.

RESEARCH ACTIVITIES

Private industries and institutes, professional organizations, and citizens
groups are continually and actively engaged in research activities, Their
noise research activity as in the case of the universities, is supported larpely

by Federal agencies. Some of the noise problems being investigated by these

B VSN T i



groups include; construction operations, building equipment and home appli-
ances; transportation noise, high intensity noise environments, establish-
ment of international standards, industrial plant noise, and effects of noise

on the quality of human life. Table 1-1 shows the various research cfforts
being conducted by these organizations. Considerable effort is directed

toward aircraft and ground transportation noise problems.

VOLUNTARY ANTINCISE ORGANIZATIONS

The environmental impact of noise is exemplified by the concerted ef-
forts and interest generated by voluntary antinoise organizations. Such or-
ganizations as Citizens Againgt Noise exert their influence on various levels
of government to contrel and abate noise in our comrmunities. A list of some

of these groups is pravided at the end of Appendix A.

SUMMARY OF INDUSTRIAL, PROFESSIONAL AND VOLUNTARY EFFORTS

A significant impact and contribution is being made toward the control
and abatement of noise by the various professional and industrial organiza-~
tions. These groups, in many instances, develop through their various com-
mittes proposed methods of testing and evaluating noise problems and, in
addition, have developed criteria and standards for the control of environ-
mental noise. Their efforts are a major source of the present awareness
and understanding of the overall noise problem, Research by private in-
dustry is continually contributing to the basic understanding and applied

technology of noise abatement and control.
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TABLE 1-1
SUMMARY OF RESEARCH ACTIVITY IN NON—-ACANEMIC INSTITUTIONS

Supporting Source Funding Lovel

Organization Activity
Fedaral Private $(K) Fv)
American Institute of Physics NSF 214 (rm establish international stendards of noise,
noise abatemont
ARA, Inc. DOD {AF) {71} effect of camber on sonic booms
Bantelis Memorial Institute DOD {AF) {ry environmentn! etfects on people from

aviotion noise

Bolt, Beranek and Newman EPA 105 {72} construction operations & aquipment,
' hullding equipment & house appliances

Bolt, Beranek & Newman, Inc, noT {70 highway noisa standards

Bolt, Beranek & Newman, Inc, poT k! {70) metro, alrcraflt noise shatement

Bolt, Beranek & Newman, Inc. 0oT 15,8 {703 mass transportation acoustical environ-

' ment

California State Assembly noT N {70) noise abatement and steam bus

Califarnio State Division of Highways 0oT 49.5 1) traffic noise effocts on design & environ-
mental variables

Caterpillar Co, oon {A) 205 (71} noise emission reduction

Contral Institute for tho Deal EPA 23 (72 affects of noise on the quolity of human

) life

Central institute for the Deaf HEW {1 hesring loss & noise exposura

Citizans for a Qulater City {N.Y.} Ford Foundation 300 {1} raduction of naise lavols from industrial
equipment

*This information is bosed upon that provided by the Scientific Information Exchange, Smithsonian Institution, Washington, D.C. (9/27/71). This cannot he
considered an all inclusive listing of noise research.

+Funding lovel is reportod if known, )f not roported, sither the funding lavel has not baen provided or the nolse research was part of a project of prograni from
which the funding of the activity could not be extracted,




TABLE 1-1{Cont.}

Supporting §
4P  SoUrce Funding Lewvel

Qrgonization odoral —_— 1K) (EY) Activity

Cornall Aeronautical Lab,, inc. DOD (AF} {70 wurbofan engine noise genaration

Curtis Wright Corp. DoD (N} (71) noise reduction of observation aircraft

Goodfriend Ostergard Associates EPA 63 {72 industria! plant naise (external)

Howard Co. Bd, Educ,, Marylond Edue, Facil. & {70 sound control in open schools

Industrial Acoustics Carp, DOD (AF) Labs., Inc. 2,630 (70} demountablo & portable sound sup-
pression equipment

|ndustrial Acoustics Corp. DOD {AF) (11} sound supprassion equipmant

Industrial Acoustics Corp, Doo (AF) {711} portable exhaust muffler

{nformatics, fnc. EPA 5.8  {72) survey of foreign noise abatemant and
contral efforts

* Koppars Co. DO {AF) 3121 (69} demountable suppressor systems

Koppers Co. 00D {(AF) a7 (70 demountable suppressor systems

Michigan State Div. Highways navT 814 (71) urben noise pollution

fachester Applied Sciance Assac, Doo (A) {71) predieting helicopter noise

Son Francisco Buy Ar. Trans. Dist, DoT {70} noise raduction

Serendipity, Inc. poTt 4927 (70) transportotion nolse gonaration &
abaterment

Socluty of Automotive Enprs., Inc. poT 5 {69) transportation noise levels & abatament

Stanford Rescarch Institute {11 noise monitoring instrumantation {no

formal support)

Stanford Roscarch Institute HEW 763 (M) physiological and psychological agjust-
ment {6 hoise

Stanford Rosoarch Institute HEW 1253 (M} noise induced hearing loss
Stanford Rosearch Institute DOD (AF) {71} high intensity noise shwironments




Orgenization

United Aircraft Corp,
Wyle Laboratories
Wyle Laboratories

Wyle Labortories
Wyle Luboratories

TABLE 11 (Cont.)

Supporting Source

Federal

oon (A)
DaD (A)
DOD (AF)

DOo {A)
EPA

Private

Funding Level

$K)

30

139.4

TOTAL 7,950.6

(FY)

(m
(70}
{70)

m
72)

Activity

helicopter naise
sound absarption in the atmosphers

Internal noisa fevals & structural response
of noise fram VSTQL aircroft

helicopter aerial datectabitity criteria

community noiso, transportation and other
internal-combustion produced equipmont




SECTION 2

EDUCATIONAL PROGRAMS

TRAINING ACTIVITY

A survey of graduate education in acoustics was recently completed by
the Acoustical Society of America (ASA)., In over 90 institutions of higher
learning, courses are being offered in different areas of acousties, includ-
ing noise and noise contreol, Course offerings related to noise and noise
control are primarily offered through the departments of mechanical engi-
neering, and such courses are offered in 38 of the universities, Appendix C
presents those universities and colleges offering graduate work in acoustics.
Even though graduate training in noise control is increasing, there continues
to be a need for increased attention to the legal aspects of noise and land
transportation, Only two schools offer noise control courses relative to legal
aspects, and only four institutions offer noise control courses relative to
land transportation. The current academic emphasis in noise control is
directed toward aerodynamics, vibration induced noise, structural response,
and machinery. Appendix D presents a description of some courses in

acoustics and noise offered by institutions,

The majority of institutions currently offering noise-oriented programs
prlan to increase their faculty, and nearly all plan to add sequential courses
to increase the depth of training., Only a little over one-half of the programs

anticipate requiring courses in other departments to accomplish this.

RESEARCH ACTIVITIES

Research programs related to noise are being conducted outside of the
federal government principally by departments, institutes, or divisions of

8
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large universities. On the basis of data in Table 2-1, over 90 percent of the
research being conducted by 34 universities is supported by various federal
agencies. The research projects/prograrns conducted by these institutions
cover a broad spectrum of activity. Studies related to hearing loss and noise
exposure are being conducted at several universities, as are studies on the
effects and control of noise in rural areas. The latter area includes work on
dissipation rates of certain noises in recreational environments, noise con-
trol in rural housing, noise generation of agricultural equipment, and effects

of vepetative growth on noise abatement. Other universities are research-

ing timely studies on transportation noise (aircraft and ground), while others
are investigating sound transmission and attenuation in buildings, effects of
noise on wildlife and domestic animals, physiological and psychological ef-
fects of noise om humans, and attenuation of industrial machinery noises.

Table 2-1 shows the research activity being conducted by academic institu-

tions and the source of funding,
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Table 2—1

Summary of Rescarch Activity in Academic Institutions®*

’» Supporting Source . .
Orpanization Fu::mg L:;:," Activity
Federal Stie Privare Industry
UNIVERSITIES:
Cornell Univorsity Retources lar 584 [T control of urban noise
the Futurs, lac.

Cornell University 00D {AF) {70) aerodynamic-noise generation

Duke University North Carolina {1 attenution of noise gensrated by
industrial machiros

George Washingzan University Law School EPA A3} (12} fegnl surviry

Gearpia Intitute of Technology NASA 56 (1) helicoptur blade slap nois

Harvard University pOD {AF) {70} phyaiologlcal porformance (ram en-

- vironmental stress, [ncluding noise
(=

lawa State University UsnA {70} npise islation in gordon spertments

Tows State University USDA [70) noise control and effacts on waods in
garten apartmants

Man, instifuto of Tochnology poB{a) 1Al] haticopior nolse genoration reduction

Max. Instiwto of Tochnology NSF 13 [¥3]] 1ound trengmislon in buitdings

Momphis Stats University EPA 3.3 (72) effecty of nolse on animals {wildilte &
domestlc)

Miami Univarsity 0o (AF) ) high intenaily nuise wéfects an oqui-

Nig Nitium
\\J Naw York Univorsity Hunsa'l Sago g {70 noise stres eHfocts on individust end
Foundation social behaviar

*This [nformation is based upon that provided by the Seientific Information Exhange, Smithsonian institution, Washington, B.C, (8/27/11). This connot be conaidared an alt inthusiva listing of nols research.

*Funding level is roported If known, 1f ot roported, sither the funding leval Ras not bieen pigvided or thy nolse research was part of & prajoct or program Hrom which the funding of the activity could not
validly ba extracted.




11

Tahble 2—1 (Cont.}

Supporting Source

Funding Level*

Activity

University of Minnesots

e il g Tt
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O+ganization
Faderal State Private Indusiry ks (¥
UNIVERSITIES {Cont.):
Rhode Island Schoo! of Design Inil, Lead Zine {70} sound attenuation in building
Res, Organization construction

Stanford University School af Medicine 0oo {A) rn behavioral eifacts uf stren groduting
influances, including noise

State Univessity of New York & USDA UsoA (o) dissipation rates of solectod noisat in

Faorest Smvice recroationol enviranments

Texas A& M UspDA (70} noise control in rursl houting

Univarsity of Alzbama Res, Institute NASA (20} sirport noise

University of Alaska uspa (Y2} sonic boom affact on behavior, growth &
regroduction of farm mink

University of California oar 1265  (70) impacts & alievistion of tronsportation
npise

University of Dayton DOD (AF} {70) identify and dofine noite anvironmorita

Univarsity of Gueorgis Uspa {10} nolee attanuetion in rural dwellings

Univeraity ol Gegrgia HEW 10,7 (70) bahavioral toxicity of noiw

University of Hauston NSF 68 {10 sound generation & reduction

Univarsity of linois Sundstrand 15 [7m hydraulic systoms

Univorsity of [linois Ag, Exp. Station USDA m naoise generation & levals of eyelculturst &
Tndustrlal oquipment & opsrator anviron-
mants

¥ University ot Maryland NSF 4,1 (M) noisa pollutinn monitoring progrom re-
{ated to metdoraloglcal conditions
HEW 295 {71) hearing lous susceptibility and noiss

exposure
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Table 2—1 (Cont.}

Supporting Source -
Drganitation Fu;(;ing L:;:,', Activity
Fadaral State Private Industry
UNIVERSITIES {Cont):
Univenlty of Minouri NSF 13 mj intenso sound control of acoustic fitters
Unlvanity of Nobraske poT 62 (70} plant matericls & noise abatomem
Univeniity of Nobrasks USDA m noise abotemant control af tractors
Univarsity of Nobraska USDA (1 troes B shrubs for nolw shatement
Univensity of Oregon Medicol School HEW {1 hearing loas and noise oxposure
Bhs Unlversity of Pittsburgh HEW M strags solated to noxious audiogenic
ot stimuli
PJ:Q. .
Univorsity of Ruchester DOO0 (AF) (20} high intensity sound
Uaivenity of South Dekota DD (AF) {n noiu lmits & performance impairment
University of Southern Califarnia MSF m air tretfic noisw
University of Vermont HEW 83 (N} biological eftecty of high Intenslty sound
T Universiy of Virglela NSF 15 00 nearflold strusturo of sonic hoame
Univansity of Waahington port 244 (70} evaluating transportation nalsa
University ol ¥Washington USDA [Eal] sanic boom affort an bohavior, growah &
reproduction of farm mink
" Waghington Univeriity NASA a4 (70 axigymmettic nonlingar weve propagation
TOTAL 648.4




SECTION 3

PUBILICATIONS

Such publications relating to noise exist in the form of newsletters, sci-
entific journals, text books, technical reporte, and manuals, Recent books

include those of a highly technical nature, such as Effects of Noise on Man,

by Karl D. Kryter and Noise and Vibration Control by Leo Beranek, as well

as those aimed at the nontechnical community including The Fight [or Quiet

by Theodore Berland and The Tyranny of Noise by Alex Baron. Books devoted

to specific subjects such as Transportation Noises, by J, D. Chalupnik (Ed),

and Noise Pollution and the Law by James I, Hillebrand are available for

those with interest in and need for specialized information, Significant con-
tributions have been made by Federal agencies through their publications,

which include The Noise Around Us by the Department of Commerce and

Noise: Sound Without Value by the U.S, Federal Council for Science and

Technology. Appendix E provides a bibliography of relevant books pub-
lished during the past 20 years.

There are over 40 periodicals regularly featuring articles that relate
specifically to acoustics and noise, and there are over 50 publications that
frequently publish articles related to noise problems, and over 50 publications

that frequently contain articles related to noise problems. The Journal of

the Acoustical Society of America publishes monthly scientific research re-

porte specific to noise and noise related problems, Noise is one of several
subjects dealt with in the Journal rating a separate associate editor. The
Archives of Otolaryngology of the American Medical Association and the

Journal of Speech and Hearing Research of the American Speech and Hearing

13
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Association publish articles on noise as it relates to human communication,

The quarterly Noise Measurement is produced by General Radio Corporation,

a major electronics manufacturer. A wide spectrum of acoustic {noise) and
vibration subjects are published monthly for the professional community in

the controlled circulation publication Sound and Vibration. Appendix F pro-

vides a bibliography of periodicals that, to varying degrees, treat noise,

acoustics, and related problems,

14
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Appendix A

PROFESSIONAL, INDUSTRIAL AND VOLUNTARY
ORGANIZATIONS WITH INTERESTS AND
ACTIVITY RELEVANT TO NOISE AND ACQUSTICS




I. ASSOCIATIONS (AUDITORY) WITH SUBSTANTIAL INTERESTS
AND/OR ACTIVITIES RELATED TO NOISE PROBLEMS

Acoustical and Insulating Materials Association
Acoustical Society of America

Acoustical Sociaty of Japan

Alexander Graham Bell Association for the Deaf
American Academy of Opthalmoelogy and Otolaryngology
American Association of Opthalmology

American Speech and Hearing Association

Audio Engineering Society

British Acoustical Society

: British Society of Audiology

i Ceilings and Interior Systems Contractors Association (Ill)

| Committee on Noise as a Public Health Hazard {(Minn. -- part
of ASHA)

Deafness Research Foundation

Institute of Noise Control Engineers
International Society of Audiology

Military Audiology and Speech Pathology Society

National Association of Speech and Hearing Agencies

National Council of Acoustical Consultants (Mich.)

National Council on Noise Abatement
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II. PROFESSIONAL ASSOCIATICONS (NON-AUDITORY) WITH SUBSTANTIAL
INTERESTS AND/OR ACTIVITIES RELATED TO NOISE PROBLEMS

Air Conditioning and Refrigeration Institute

Air Moving and Conditioning Association

American Academy of Environmental Engineers

American Conference of Governmental Industrial Hygienists
American Council of Otolaryngology

American Diopter and Decibel Society

American Industrial Hygiene Association

American Insurance Association

American Iron and Steel Institute

American Laryngological, Rhinological, and Otological Society
American Medical Association

American Mutual Insurance Alliance

American National Standards Institute

American Otological Society

American Petroleum Institute

American Public Health Association

American Society of Heating, Refrigerating and Air Condition-
ing Engineers

American Society of Mechanical Engineers
American Society for Testing and Materials
Ame rican Trucking Association

Electronic Industries Association

Hearing Aid Industry Conference

Industrial Medical Association

T et M S e it g Lt O Y T Y S S




v -

i e

Industrial Safety Equipment Association

Institute of Electrical and Electronic Engineers
Institute of Environmental Sciences

Institute of Heating and Air Conditioning Industries
Instrument Society of America

National Association of the Deaf

National Academy of Science

National Electrical Manufacturers Association
National Institute for Ocecupational Safety and Health
National Medical Association Foundation

National Safety Council

Society of Automotive Engineers

Society of Experimental Stress Analysis

Society of Motion Picture and Television Engineers
Society of Professional Engineers

Ultrasonic Manufacturers Association
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III. OTHER PROFESSIONAI ASSOCIATIONS
INTERESTED IN NOISE RELATED PROBLEMS

Academy of Model Aeronautics

Aerospace Industries Association of America
Aerospace Medical Association

Aircraft Owners and Pilots Association

Air Force Association

Air Line Pilots Association

Airport Operaters Council International

Air Transport Association of America

Air Transportation Conferences National
Airways Engineering Society

American Academy of Occupational Medicine
American Association for the Advancement of Science

American Association for Health FPhysical Education
and Recreation

American Association of Homebuilders

American Association of Motor Vehicle Administrators
American Asseciation of State Highway Officials
American Astronautical Society

American Bar Association

American Foundrymen's Society

American Helicopter Society

American Institute of Architects

American Institute of Biological Sciences

American Institute of Planners



H

American Metal Stamping Association

American Motor Hotel Association

American Physiological Society

American Road Builders Association

American Society of Agricultural Engineers
American Soclety of Safety Enginecers

American Textile Machinery Association
American Truckers Association

Association of American Railroads

Association of Home Appliance Manufacturers
Automobile Manufacturers Association
Automotive Parts and Accessories Association
Building Research Institute

Compressed Air and Gas Institute

Construction Industry Manufacturers Agsociation
Consulting Engineers Council

Enpgine Manufacturers Association

Farm and Industrial Equipment Institute
Highway Users Federation for Safety and Mobility
Home Ventilating Institute

Institute for Rapid Transit

Lead Industry Association

Motor and Equipment Manufacturers Association
National Association of Home Builders

National Association of Human Rights Workers
National Audio-Visual Association

National Automatic Merchandising Association
National Biomedical Research Foundation
National Constructors Association

National Environmental Health Associatien
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National Institute of Municipal Law Officers
National Pilots Association

Rail Foundation

Rubber Manufacturers Association

Transportation Association of America
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IV, VOLUNTARY ANTI-NOISE ORGANIZATIONS

Citizens Apgainst Noise

Citizens for a Quieter City

Citizens for a Quieter Environment, Inc,
Citizens League Against the Sonic Boom

National Organization to Insure a Sound Controelled Environment

T e ekt s o St i e

T e



Appendix B

CURRENT ANSI STANDARDS IN ACOUSTIC VIBRATION
MECHANICAL SHOCK, AND SOUND RECORDING

Number

Title

Comments

§1.1-1960

51.2-1962

S1,4-1961

51.5-1963

8l.6-1967

51.7-1970

S1,8-1969

51.10-1966

Revision and Consolidation of
Acoustical Terminology (Including
Mechanical Shock and Vibration)
Z24.1-1951 and 724, la

Method for Physical Measurernent
of Sound

Specification for General-Purpose
Sound Level Meters

Practices for Loudspeaker
Measurements

Preferred Frequencies and Band
Numbers for Acoustical Measure -
ments

Method of Test for Sound Absorp-
tion of Acoustical Materials in
Reverberation Rooms

Preferred Reference Quantities
for Acoustical Levels

Method for the Calibration of
Microphones

{Aprees with ISO R131)
{ISO R16 and IEC 50-08)

(Revision of Z24, 7~
1950)

(Revision of Z24. 3-1944)
{(IEC 123)

(61 IRE 30 RPI; IEEE
219-1961)

{Agrees with ISC R266)

{ASTM C423-66)

{Revision and Consoli-

dation of Z24.4-1949
and 224,11-1954)

{ )Indicates cross reference with ISO {International Organization for Stand-
ards) or IEC (International Electrotechnical Commission)
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Number

Title

Comments

$1.11-1966

51, 12-1967

S2.2-1959

52.3-1964
{R1970)

52.4-1960

(R1966)

52.5-1962

52.6-1963

S2.7-1964

52,10-1971

52.11-1969

53.1-1960

Specification for QOctave, Half-
Octave, and Third-Octave Band
Filter Sets

Specifications for Laboratory
Standard Microphones

Methods for the Calibration of
Shock and Vibration Pickups

Specifications for a High-Impact
Sheck Machine for Electronic De-
vices

Method for Specifying the Char-
acteristics of Auxiliary Equip-
ment for Shock and Vibration
Measurements

Recommendations fer Specifying
the Perforrnance of Vibrating
Machines

Nomenclature and Symbols for
Specifying the Mechanical Im-
pedance of Structures

Terminology for Balancing Ro-
tating Machinery

Methods for Analysis and Pre-
sentation of Shock and Vibration
Data

Selection of Calibrations and
Tests for Electrical Transducers
Used for Measuring Shock and
Vibration

Criteria for Background Noise in
Audiometer Rooms

{Revision and Redesig-
nation of Z24,10-1953)
(IEC 225)

{Revision and Redesig-
nation of Z24,8-1949)




Number

Title

Comments

53.2-1960

S3.3-1960

53.4-1968

83.5-1969

53,6-1969

S3,8-1967

53-w-39

54,1-1960

54.2-1966

224,5-1951

224.9-1949

Z24.12-1952

Z24,13-1953

Method for Measurement of Mono-
syllabic Word Intelligibility

Methods for Measurement of Elec -
troacoustical Characteristics of
Hearing Aids

Procedure for the Computation of
Lioudness of Noise

Methods for the Calculation of the
Articulation Index

Specifications for Audiometers
(Revision and Redesignation of
Z224,5-1955, Z24,12-1952, and
Z24,13-1953)

Method of Expressing Hearing Aid
Performance

The Effects of Shock and Vibration
on Man

Methods of Calibration of Mechan-
ically-Recorded Lateral Frequency
Records

Color Coding for Stereo Pick-up
Leads

Method for the Coupler Calibra-
tion of Earphones

(IEC 118 and 126)

{ISO R357)

(IEC 177)

(58 IRE 19.S1; IEEE
192-1958)

(EIA RS 243-1961)

Revised and Redesig-
nated as 53. 6-1969

Revised and Redesig-
nated as 83, 6-1969

Revised and Redesig-
nated as 53, 6-1969




Number

Title

Comments

Z24,17-1955
(R1966)

Z24.18-1956

Z24,.21-1957

Z24,22-1957

224,24-1957

224-X-2

257.1-1954

Z57.4-1959

Specification for the Design, Con-
struction and Operation of Class
HI (High-Impact) Shock-Testing
Machine for Lightweight Equip-
ment

Specification for Ultrasonic Thera-
peutic Equipment

Method for Specifying the Charac-
teristics of Pickups {or Shoek and
Vibration Measurement

Method for the Measurement of the
Real-Ear Attenuation of Ear Pro-~
tectors at Threshold

Procedures for Calibration of
Electroacoustic Transducers
{Particularly Theose for Use in
Water)

The Relations of Hearing Loss to
Noise Exposure

Methods for Determining Flutter
Content of Sound Recorders and
Reproducers

Requirements for Magnetic Re-
carding Instruments for the
Home — Wire Size, Speed, Spools

{53 IRE 19 52; [EEE 193-

1953)

(EIA REC-131-A-1957)




Appendix C

DIRECTORY OF GRADUATE EDUCATION IN ACOUSTICS=*

#This was reproduced with permisaion from:
Journal of the Acoustical Society of America, 49-,442-476(1970)
Journal of the Accusatical Society of America. 49,1122(1971)
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ACOUSTICAL NEWS—USA
Directory of Graduate Education in Acoustics
Wavye M. Wrichr
Physics Pepartment, Kalamazan College, Kalamazeo, Michigan 15001

ArNorp M. SwmaLL, Jr.

Departinent of Speech Pathology and Audiology, The University of Towa, Tosoa City, fowa 32240

Ricuakn STERN

Schoal of ngincering and (A pplicd Seience, University of Californin at Los Angeles,
Las dngeles, California 90024

|

i
|
‘p‘

anal
ing

Proceasi

Speeeh Commun.

and
AN
st.,

&
Aerrna
Marro-onics

and Apqar,

Sattering
Mecl, Vih.

and Shock

Musical Acoust,
Cnngu!

Prychol Acoust,

Arclit. Agoust.
Physiol., Acoust,
Hadiation and
Usderwater
Acoust, i,

Ultrasonics

—- Acout ot

~ ~XNolEand Noisc

Inatitutian and Contact {or Informatlon

Q) *Coloradn, Univ, of
Boulder, Colo, B0.I02
O H. C, Chunaud (Civil and Environmental Engr.) X x
R, Krug (Speech Poth, and Audinlogy) . 4
B, Lynn {Civil and Environmental Engr.) i . X

s | -—rm———} — Bimcouet,-

*Columhia Univ., Teachers Coll,
Q’) Mew Vark, N. Y, 10027
I }\f, Ventry (8pecch Path, and Audiology)
R, W, Woods (Speech Path, and Audiclogy) . X

*Memphis State Unlv,
(( Memphly, Teon, 38111
J. L. Fletcher (Mychology)
A. ], Weaton (Audlology and Speech Path.)

*New York, City Univ, of
33 W, 421 5t,, New Vork, N. Y. 10036 ,
A. J. Bronatein (The Graduate Center) X

*Pennsylvunia, Univ, of
Phlla,, Pa,, 19102 H .
\)J Q, M, Sakati (Electrical Fogr.) X X X X i
F, Haber (Etectrical Engr,) : ‘ X x

P. Edmonda {Electrical Engr) |
M, Heran (Mechanleal Engr.) X

*Syracue Univ, :
Syracyse, N, V. 13210 | : 4‘
M. Raothenbery (Glectr. Engr, and Lingulstics) ! X !

*Tults Univ. |
Medford, Mora, 02155 f

, ¥. C, Nelsan (Mechaulcal Engr,) i
P, B. Sampion (Paycliology) ,

T
- MUnion College i !
Q Schenectady, N. ¥, 12308 !
: X X
|

F. G. Haag (Mechanical Engr,}

*¥alc Unlv, ]
New Haven, Conn, 06520 §
F. D, Tutcwr (Enge. and Appl. Selence) {

P, M, Schulthelys {Engr, and Appl, Scivnce) |

* Indicates that PhD degree [s awarded,
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Directory of Graduate Education in Acoustics

WavNE M, WricHT
Physics Depariment, Kalamozoo College, Kalamazoo, Mickigan 49001

ArNotp M. SmaLy, Jr.
Depariment of Speech Pathalogy and Audivlegy, The University of Ivwa, Tows City, lowa 52240

Riciiarp STERN

School of Engineering and Applied Science, University of California at Los Angeles,
Las Angeles, California 90024

One of the tasks assigned to the Soticty's Cammittee on Education in Acoustics is the gathering of data
on the stutus of acoustics education in America. A recent activity In this area lias centered on the compilation
of a rather general summary of graduate pregrams, Such a summary should be of value in the advising of
stucents secking gradunte study, a5 well as to the Commiliee and the Socicty,

HBeginning in December of 1949, we sent a questionnaire o approximately 150 individuals who were
thaught to beengaged in acoustics educistion at the graduate level, Work ing with the response tothis mailing,
we have prepared a summary of present graduate programs in terms of activity within 14 different areas.
These areas of acoustics study were taken from the list of major subject classifications of the Journal of the
Acoustical Society of America. Although it generally can e assumed that some graduate thesis research is
golng on, the exact meaning of “graduate program'’ was left to the interpretation of each respondant, We
did not specify that there should be n minimum number of formal courses or a formal acoustics degree
program, and we did not request hibliographic evidence of reeent resenrch activity.

The following compilntion is intended to include the names of all colleges and universitics in the United
States and Canadn which provide gradunte opportunities in at least one area of acoustics. For ench program
area, we include the nume and nddress of ope or more individuals who are personally cognizant of the ac-
tivity and can be contacted for more detajled information, An address does not necessarily indicete the
deprrement in which the activity is earried on. Inclusion of the names of particular individuals was often
rather arbitrary and, in general, was nct meant to imply ndminiztrative responsibility or senjority.

It is recognized that this directory s not complete, In order that the anticipated revisions might be more
accurate, we would greatly sppreciate having readers notify one of us concerning any crrors or omissions

which might be found in this corpilation.

Scattering
Mech, Vib,
and, Shock
at.
Processing

and Af{par,
Costro]
Speech
Commtn.
Ultrasonics
Radiation and
Usnderwater
Sovnd
Mzcrasonics,
Biloacoust,

Acotst. 5i)

£

i
g

Fhysicl Acoyst.
Peychol, Acoust.
Acvust, Instr,
Mugdza] Aconst.
Nolst'ang Noise

Archit. Acount.

Institition and Contact for Tnfarmatlon

“#Alr Force Inat. of Tech.
Wright-Fatterson AR, Olilo 45433
B, J. Torvik (Mech.)
*American University, The
Washington, 2, C, 70016
R. V., Waturhouse (Phys,) X 1
M. tHarrison {Phys) ; |
' i
|

LJLr,l

*Hoston College
Chestonut K1, Mass. 02167 !
E. Il Carnevals (Phya) ‘ | x x |
*Howllng Greea State Univ. i T

flowling Green, Ohlo 43402

11, J. Greenbery (Speech) X !
C, W. Koutsual (Speech) {
*Hrighom Young Uniy, I
8’ Provo, Utsh 84601 ,
W. ), Strong (Phys) |
J
|
!
1

_

i

X ' X

Britlih Columbla, Univ, of
Vancouver 8, #,C., Canada
R. . Gannan (Owluryngol.) N
J. O. 1L Engling (Audiol, and Speech Sel)
J. H, Gilbert {(Audiol. and Speech Sck)
A, P. Benguerel {Audiol. and Speech Sci,}

+Hrown Unlv,
Trovidence, It, 1. 02012
R, T. Beyer (Phys.)
A. O, Willlama (Phyn.)
I, J. Westervelt (Phys.) . x
H. Kolsky (Appl, Math.) i X
11, Dyer (Blomed, Scl.} ; ix
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)

et e g e B




oy

3

9

ACOUSTICAL NEWS—USA

a2

Toytitutlon and Contacy for Informeion

Archit. Acoust.

Physiol. Aroust,

Psychol. Acoust.
Aroust. Iner,
“and Appar.
Musical Acous:
Noise and Noise
"~ Control
Cemmun,
Ulirasonics

Speech

Scatiering

Radiation and
Mech. Vib,

and Shock
Underwater

Sound
Macrasenics,

Aeroacoust.
Acoust. Signal

rocessing

- Hivacoust.

*Bryn Mawr College
Bryn Mawr, Pa, 19010

1. R. Olwon (Phys}

*Cullfurnta, Unlv. of
Berkeley, Cullf. 24720

W, W, Soroka (Div. of Appl, Mech)}
A« L. Leiman {Paychol.)

B, R. Hulter {Fsychol,)

W. S-¥. Wang (LIngulsiics)

R. M. Wiite (Elec. Engr.)

*C

alllernia, Unlv, of

Los Angeles, Callil, 90024

. C. Custetetie {Psychol)

W, J. Dawling 11 (Paychol)

L. Rudunick {Phys.)

R. Stern {Mech, and Structurea)

W, C, Meecham {Mech, and Suructures)
R. B. Matthicsen (Mech, and Structures}

sCallfornia, Unly, of
San Diego, Culif, 92152

V. C. Anderson (Appl, Phys.)

Callfarnla State Callege
Long Beach, Callf, 90801

B. A, Landes (Spegeh)

H. Unt {Mech. Engr.}

J. J. Thompean (Speech)
A. MacMillan (Hice. Engr.)
B. H. Corpenter {Hlology)}

Callfornia State College
Loa Angeles, Callf, 90032

L. R, Perrott (Psychal.)

*Case Wastein Reserve Univ,
Cleveland, Olilo 44108

R. Shanklond (Phys)

A. b1, Bepnde (Phys)

B, H, Ptacek {Speech Commun,)
E. Yeager (Chem,)

A. Sokolluy (Med, School—Surgery)

*Catholle Unlv, of Americn
Washington, D, C, 20017

F. A, Audrews (Mech, Engr.) Chm, of the Acoust. Program
P. Laurn (Mech. Engr,)

J. Gliheany (Mech, Engr.}

B, Magmb (Mech, Engr)

T, Snlta (Elee, Engr.)

1. Ubetsll (Thys)

T, Litovite {Fliyn.)

T, Eisler {Spuce Scl.)

Hm

M

M

"

Colarado State Unlv.
Fort Calllns, Colo, 80521

S, W, Marshal] (Phya.}

*Calumbia Univ.
New York, N. ¥, 10017

C. M, Harrls {{flec. Engr.)

J. Tanndort (Col, of Physicians, and Serg.)
E. Galanter {Paychol)

V. Ussachevaky (Muale)

H. Dereslewles (Meach, Enye.)

M. Friedman (Clvil Eogr. and Appl. Mech,)

D

enver, Unlv, of

Defiver, Colo, 80210

R, C. Amme (Phys.)
1. S. Glek (Mech, Scl. and Envir, Engr.)
H. C. Peteieny (Mech, Scl. and Envir. Engr.)

D
B

uke Unly,
urham, N, C, 27106
J. N. Marduf? (Mech, Engr.)

A70
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Tastitution and Contact for Taformation

Archit. Acoust.

Physiol. Acourt.
Psychol. Acoust,

and Appar,——

Acoust Instr,

Musical Acoust.

“Control™

Speech

Noiseand Naise

Commun.

Uhtrasonics

Scattering
and Shock

Radiation and
Alech, Vib,

Underocater
Sound

Processing

Atroacoust.
Aroust. Signal

Macrosonies,

y

*Flarida, Unlv, of

Galnesville, Fla. 32601
B. V. Kinzey, Jr. (Archit.)
D, C. Tean {(Sp=ech/Paychol.}
J. F. Brandt (Speech)
A. Palge (Speech)
C. C, Otiver (Mech, Engr.)
J. Mullg (Mech, Engr)

M-

ey

e e ) Bioacoust, — |

L

Flurida Atlantic Univ,
Boen Raton, Fla, 33432
E. F, Cox {Ocean Engr.)
J. B, Davidson (Ocean Engr.)

&y

George Warhington Unlv.
Washington, D, C, 20006
S B, Wright (Engr. Moch)

*Georgetown Unlv,
Washington, D. C, 20007
W. G, Mayer (Phyw)

< W

*Georgia Inat, af Tech,
Attanta, Ga, 30132
M. E. Ravllle {School af Engr, Sci. and Mech.}

*Harvard Unlv,
Cumbridge, Man. 02130
5. 5. Stevens (Paychal}
G, Holton (Phys.)
S. A. Benten (Plv, Engr, nad Appl, Phys.)
R. E. Kroanuer (Div, Engr, and Appl, Phys}

-

*Howald, Unly, of
Honoluly, Hawall 96822
J. Burgesa (Mech, Engr.)
A. Parvulescu (Ocean Engr,)
F. Kolde {Elet. Engr.)
G. Fang (Elec. Eagr.)

N VI

,.7*_.__ [

*Houaton, Unly, of
Houston, Texas 17004
R. W, Wendald {Speech Path. and Audlol.)
, B, D, Cook (Mech. Engr.)
D, Muster {Mech, Fngr.)
R, D, Finch (Mech. Engr.)
H. S, Hayre (Elec, Engr)

B3

f]

L

*{llinois, Unlv, of
Urbuna, 14, 61801

H. Ades (Blophye.)
G, Z. Greenberg {Paychol)
D, H, Coaper {Elec. Bngr.)
J. W. Beauchamps (Elec, Engr.}
F. Duan {Klec. Engt.)
G, W, Swenson, Jr, (Elec, Engr.)
M. L, Babeock {Elec. Engt.)
1. 1. O'Nelll (Speech)
W, R, Zemlin (Speech)
R. A. Eubanks (Civil Engr.)

N

*Jowa, The Univ, of
lown Cliy, Iowa 52240
J. Wernick (Speech Path, and Audlol,)
Ay M. Striall {Speecls Path, and Audlol)
I, Mol (Speech Path, and Audlul)
. Lilly (Speech Path, and Audiol.)
W. Saveue (Phys.)

NN

Johwn Carrall Univ,
Clevelund, Ohlo 44115
L, F, Catome (Phyn,)

N7

*Jobin Hopklna Unlv,

Haltimore, Md, 21208
M. H. Goldstela (Elect, Enar.}
J. M, Heinz (Laryngol. and Otol)
E. M. Fitzgerald (Mech.)

X

X

L T T TPV S




ACOUSTICAL NEWS—USA

K

7

Archit, Acoust.
Physiol Acoust.
Psyzhol. Acoust.
Acoust, Instr,
and Appar,
Musicat Acoust.

Instltution and Contact for Tnfarmatlion

Speech
Commun.
Ultrasonics

Ragiation and

Scattering
Meth, Vib,

and Shock

Urderwater

Sotad

Macrosonics,
Aeroacoust.

Acoust. S

Processing

*Kangas_ Unlv. Medleul Center
Kansas Clty, Kansaa 66(0)
5 P, S, Toledo {ENT)
R, Heady (Surgery)
C. P, Goetzlnger (ENT—Audlel.)
11, Odol (ENT—Audlol.)
R. L. Shelton, Je. (Speech znd Hearing)

H——-——— | Bioacoust.

Loulslana Polytechnlc Inat,
S/ Ruston, L. 71270
R. F, Barron (Mech, Engr.}
G, J. Trammell (Mech, Engr))

"
—
st f o se_|Noiseand Noise |
Control

Sh{nsanchusctts, Unlv, of
Amherse, Mass, 01002
/ 1. B, Thomaa (Rlec. Engr)
C. E. Hutchlnson (Elec, Engr.) H
R, Manl (Mech, Engr.) ! X

*Massachusetts Inat, of Tech. .
Cumbridge, Mass, 02139 )
. B. Newman (Archin) '
/ M. Eden {Elet. Engr.) X
A, G. Bose (Elec. Engr))
" K. N, Stevenn (ftlec, Engr.)
7 W, A. Rosenblith (Elec, Engr.)
U, Inmard (Phys,) N
8, H. Crandall (Mech, Engr.) X
R. H. Lyon (Mech. Engt.), X
A, D, Plerce (Mech. Enyr.)
I, Salant (Mech, Engr)) X
P. R. Lele {Mech, Engn)
J. L. Kerrebrock (Aero, mnd Antro,) X
P, Lechey (Naval Archit)

et - S

Mlaml, Unlv, of

‘( Mismi, Fla, 33149
J. C. Sulnheu.(Ocem Enge.)
N, L. Welnberg (Ocean Ergr.)

L

Shtichigan, Unlv, of
Ann Arbor, Mich, 48104
J. E. Huwking, Jr, (Program ln Physiol, Acoust,) X

*Manesdta, Unly. of
Mingeapolls, Minn, 35438
W, D, Ward {Otlarynol)
L. I Lambert (Blee. Engr.)
C, Speaks (Speech and Heatlhg Scl.)
It Plunkett (Aeron., Bogr.}

SMissdnlppd, Uniy, of
', D, Shlelds (Phys.)

Misourl at lolla, Unlv. of

Rella, Mo, 65401 :
W. 8. Gatley (Mech, and Aeroap, Engr.} X X x

Murray State Uulv,
Murray, Kentucky 42071 ;
W, R, Kicin (Pliys.) |

S

S

7 Unlversity, Miss, 18477
W

L{(

" #*Naval Poatgraduate Schovl :
Montetey, Calll, 23940 ' i
Qr G, Sackmaan {Blec. Etgt,} x !
0, D, Wilson (Phya) : :
H, Medwla (Phya,)
A, B, Coppens (Phys)
T. H. Houllhan {Mech. Engt.}

? *Nevads, Univ, of
R, A. Manhatt (Klec, Eogr)

““#New Hampahite, Unlv, of
Durham, N, H, 03824
A D, Frost (Blee, Engr.}
I, H. Glans {Elec, Togr.)

Lo

|

Reno, Nevads 80507 ;
X

|

]

]

]
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Kppar,
and Shock
Atroacoust,

Acoust. Signal

Scattering

and
Mech. Vib.
Souni

Radiation and
Processing
Bioacousty -

Underwater
]
AMzoroeonics

Psychol, Acoust.
Musical Acoust.
Noise and
Cantrol
peech
Commun,

Archit. Acoust.
Physial. Acoust.

Institutinn and Contacy for Information

_§ Acoust. Instr,

*New Mexlco State Univ, |
,6 Las Cruces, N, M, #8041

I, iune (Payehol)

E. Garrett (Speech)

N. Hyera (Mech, Engr.)

*New York at Buflale, State Unlv, of f ;
I
i
\
\
i
\

) uffalo, N. V. 14226
L. K. Moulln (Speech) X
R, E, McGlone (Speech)
F, P Fisclier {¥lec. Engr.)
N. M, Isada {Much, Engr.}
B. M, Benendon (Interdluc. Studlen)
*North Carolina State Univ.
Ralelgh, N, €, 27807
W, G, Thoman (Surgery, Univ, N. C., Chapel 111} X
v R. G. Pearson {Indus, Engr.} x
. D, Hort {Mech, and Aerosp, Engr,)
1. Woodburn (Mech, nnd Aetoap. Engr.)
L. 1. Rayster (Mechi, and Aerosp, Engr.}
Noreh Dakoea, Univ, of
S Grand Forks, N, D, SA201

X

"

P 1. Relten (Mech, Engr.) X X !
A B Anuta (Mech, Eogr) ; |
*Noertheaatern Linly. . |
Boston, Mass, 02115 s l
! W, ). Remlllard (Elec, Engr.) X i !
B, Scharf (Psychal) X . ! !
L. Dolansky (Elec, Engr.) ) x
*Northwestern Univ, : l
Evunaton, 111, 60208 :
— P, Dallos {Elec. Rogr) X X
b R. Carhure (Audlol.) X
W. O, Dlzen {(Audial) X
J. . Jacobs (Elec. Engr) X ;
M, Epsteln (Elec. Engr.} :
E. Hermann (Civll Eoar.) i X
i L. M. Keee (Clvll Engr) ! X
L D. Mintzer iviech, Engr.) ' '
*Notre Dome, Ualy, of
Notre Dame, Ind, 463586
R, M, Brach (Arroap,_pnd Bech, Eagr.)} X H X x
Nova Scotla Technicnl College
: Halifas, Nova Scotla, Canada
v 8. M. Satwal (Appl. Mach.)
! Q. Cochkancff (Mech, Engr.) x
s O, K. Gashus (Elec. Engr.) :
D. A. Winter (Elec, Engr.) ;
*Qhia Univ, .
Athena, Ohlo 45101 .
J. Shaftop (tlearing snd Speech Scl) H x
F, B, Stumpl (Phys)
*Ohlo State Lnlv., The

) 5 Colusthue, Ohla 43210

| PN RO,

]
HS

S, M. Mateo (Mech. Engr.)
K. Groff (Engr. Mech.)
*Oklahoma Medical Center, Unlv. of ]
Oklohomna Cicy, Okia, 73104
G. A. Studebaker {Commun. Disorders) x i
i *0Okishoma State Unlv,
i Stlitwater, Okla, 74074
C T. Dean (Archit.) X |
R. Lowery (Mech, Engr,) I A X
T. G, Winter (Phys.) ‘
*Qregon Medieat Schoal, Unlv, of ; ‘ ;
1> Toitland, Orenon 97201 : ! ]
A It Tunturl (Anatomy) x : .

— o]
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Institution and Contact for Information

Archit. Acoyst.

Physiol. Acoust

AN

and Appar,
Conttol
Speech
Commun,
Scuttering
Mech, Vi,
and Shock
Sound
Aeroacoust.

Psyehol, Acoust.
Musical Atonst.
Noize and Noise
Radiation and
Underwater
Macrosonics,
Aroust, Signal

Ultrasonics
Processing
—1 Bicacoust.

*Iennaylvanda State Unidv,, The

State College, Pa. 18801

e H. F, Kingsbury (Archiv. Engr.)
I, L. Michael (Speech Pathal.)
R. B, Freeman (Faychol.)

kg

F. W, Hoggs {Engr. Atousticy), Chalzman, Interdisc, Prog.

in Engr. Acoust,)
R. 0. Rowlands (Enyr. Acoust.)
'}ﬁ' G, Recthaf {Mech. Engr.)
R. 8, Brubaker {Speech)
E, 1. Skudrayk (Phyx}
V. H, Neuhbert {Engr. Mech,)
I, W, Farwell (Ordnance Res. Lah.)
M. Sevik (Aerosp. Enyr.)
G. K. Strother (Riaphys.}

o emn} Acoust, Tnstr.

*Plitsburgh Mellcal Sch., Univ, of
Pittbureh, Pa, 15213
L. G. Doerfler (Audiol.)

*Princetan Uniy,
Princeton, N, }. 08540
E. G. Wever {Faychol.)
R, A, Kinclda {Faychol.}

Hd

*Pusdue Unlv.
Lalayette, Ind, 47907
Ty L, Laogfont (Puychal)
R. ID, Sorkin (Paychol.)
M. J. Crocker (Mech. Engr)
R, Cohen (Mech, Engr.)
G, W, Hughea {Biec, Engr.)

*Queens College, CUNY
Flushing, N. Y. t1347
L. Deutsch {Commun, Arta and Scl.)
1. B, Newmun {Commun, Arts and Scb)
L, Diesendruck (Phys.)

*Rliode Ialand, Unlv, of
Klngton, R. 1, 0288(

H, BEuold (e, Engr.)
F. K. Middleton {(Ocean Engr.)
F. T. Diess (Phys)
S, V. Letcher {Phys,)
F. White (Mech, Rngr.)
H, Winn (Gmd, Sch. of Oceanography)

LA
MU
W
N

*Rocheater, Univ, of

Rochester, N, Y. 14627
H. B. Voelcker (Elec. Engr.)
H, G. Flynn {Elec, Engr.)
E. L. Carstensen (Elec. Engr.)
E. II. Jacohsen (Phys)

San Jose State Colleye
San Jose, Calif. Y5144
W, W, Seto (Meach. Engr.)

*5outhern Callfornla, Univ. of
Loa Angeles, Callt. 0007
J. Dackua {Phys.}.

*Southern Mimsisalppl, Unlv, of
- Hattfewbuty, Miw. 39401

R, B, Mahailey (Speech and Hearing Scl.)

R. Rhodes (Speech and Hearlng Scl.}

*Sianford Unly.
Stanford, Calll, 54305
J4H, Dewson {Speech and Henrlng Sci.)

E. D. Schubert {Speech and Hearing Sci.}
D, A. Huntington (Specch nnd Henting Scl.)

C. I, Quate (Appt. Phys.)
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Instr,
Scattering

Mech, Vib,

Arroacoust.

Acoust, Slznal

and Shock
Soand

Noiseznd Nain_\_\ {

Paychol. Aconn,
and Appar.
Murical Atoust,
=] Con:
Radiation and
Underwater
Macrosonicy,

Archlt. Acoust.
Physiol. Acoust.
Acousg

Inatitution and Cantaet for Informatlon

*Stevenn Instliute of Tech,
Hoboken, N, J. 07030

Q . M, Arase (Ocean Enur.}

T, Arase (Ocean Engr.) X !

F. Sinto (Mech. Engr.) X x !

F. Pollotk (Phys) X {

*Syructae Univ, .
Syracuse, N. Y, 13210 i
W, B, Adams (Lab, of Sensory Commuyn.) x . \

1. J. Zwislacki ¢Lab. of Sensory Commun.) X , [

*Tenncasee, Unlv, of
Knoxville, Tenn. 37916
- H. L. Luper (Audicl, and Speech Pathal.) )
M, A, Breateale (Phys,) : .
Ty G. Catley {Engr. Mech.) ; X !

Tennessee Technological Unlv,

Cookeville, Tenn, 38501 H
W, 5, Mltchell (Mech. Kagr.) X x "
K. R. Purdy (Mech, Enur,) x

*Texas at Austin, Unlv. of : .
Awtin, Texar 78712 '
L L. L. Copra (Speech) X ,
C. P, Doner (Archit.} X :
L. A. Jefizear (Peychol)) X )
% E. L, Hixon (Elec, Engr.) X X X
G. J. Gruber (Mrech. Enar.)
G, B, Thurston {Mech, Engt.)
C, W, Harton (Phys.)

*Toronto, Univ, of
Toronto 8, Canxda !
1I. S, Ribner {Inst, for Avrosp, Studies} b X X X
Toronto 183, Cannda
C, D. Creelinan {Paychol.) X

Processing
veee o | Bioaroun

L]
P
"
-
LS
=
Ed

Nanhvllle, Tenn, 37203
I, T. Lagemann (Phys, pud Astron,)
*¥ermont, Unlv, of
Durlington, Vi, 03401
l A, Chambera (Physiol.) X
W, Patterson {Paychol,) X
W, Roth (Klec. Engr.) b4
T, D, Sachs {Phy#)
W, L. Nyborg (Phya.)
SVltginio, Medlcu] College of '
3 Richmond, Va, 23210 ! ' :
8, K. Cleary (Blophya.) . 1 X
*Waghington U., Central Inat. for the Deaf ¢
St Louls, Mo, 63110 : ; :
7 D, H, Eldredge (Speech and Hearlng} X ; . :
3. D Miller (Maychol,) X ; |

7 *Vapderbilt Univ, .

1
1
A, I Niemoeller (Elee, Bnar) t
*Wazhington, Univ, of ,

Seattle, Wask, 98105
G. D. Whiie (Audlo Visusl Services) x
/ o 1. M. Miller (Otolaryngol.} X
J. P. Bgan {Paychol.) X
W, I, Tifahy (Speech}
AW, Guy (Phys. Med, and Rehahil.)
R, Slgelmanu (Rjec. Engr.}
Jo H. tarris (Blec, Kagr.,) |
S, Murphy (Div. Marine Resourcei) !
J, M. Reld (Physlol, and Blophyw)
1L C. Merchant (Mech, Engr.}
J. D, Chalupnlk (Mech, Brgr, and Muludiseiplinary X x
Acoust. Prog.)

“

g
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Instltution and Contact for Tnformatlan

Aschit, Acoust.

Physiol, Acoust.

Paythol, Aronst,

Acogst, Insr.

#nd Appar.

Musical Acoust,

-3

Commun.

Scatltering
Mech. Vib.
and Shock
Uadetsater
Sourd
Mactysanica,
Arrecacoust.

Radiation and

Uhurasonics

Processing

Acoust. Signal

*Waterloo, Unlv, of
Waterlog, Onlaclo, Canada
1. 5, Keeler (Elec. Engr.}

b

P 1Nolse and No
Control

"

—--—1 Bicacoust,

*Wayne State Unly,
Detroit, Mich, 48202
D, N. Elot (I'aychol}
R. L, Thomas (FPhys.)

Weat Virginla Untv.

Morgantoewn, W, Va. 26506
W, T, Drandy (Specch Patliol, and Audlol)
N. 1. Lasa (Speech Pathol, and Audiol)

R

v
~

sWiscnnsln, Unly, of
Madlson, Wise, 54706
J. Miller (Elec, Engr.)
1. Herrles (Linguistics)
C. 8 Clay (Geol, and Genphys.)
T. C. Huang (Enkr. Mech,)

T S

*Woods Hole Oceancyraphlc Inet,
Wooda [Hole, Mass, #2543
Chalrinan (Geol, and Geophys,)

*Indlcaies that PhID degree {a awarded,
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Appendix D

UNIVERSITY GRADUATE COURSES WITH MAJOR CONTENT IN ACOQUSTICS*

#This was reproduced with permission from:
Journal of the Acoustical Society of America, 48, 444-468{1970)
Journal of the Acoustical Society of America, 49, 1120-1121{1971}
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Iducation in Acoustics

Edilorial Nole: The follncing bwo notes with accompanving statistical data represent the resulls
of recent activity of the Commiliee on Feducation in dcoustics of the A constical Society of Amer-
fea. It huas been fell that if coondd be helpful o the acoustics conmunily lo bring up fo date the
data presented in the carlier report “Proceedings of the Conference on Fducation in Acous-
tics," J, Acoust, Soc. Amoer, 37, 357-381 (1063) and te add to these 6 speciul section an grad-

uale programs in acousiics.

Availability of Formal Courses in Acoustics in Colleges and Universities

Joun O, Jonxsown

Ordnance Research Laboralory, The Pennsylvania Stale Duitersity,
University Pork, Penysylvania

Access to programs and courses in educational institutions becomes especially import.
ant when one is considering a fictd in which the availability is particularly limited. Such is
the case for the field of acoustics. The infermation given here on courses having major
acoustics content was furnished by members of the Acoustical Society of America during
the period 15 January-8 May 1970. Qf the 673 courses reported, 259 are aveilable to under-
graduates and 474 to graduates. The current listing of courses includes all reported offerings,
regardless of type of administering units, i.e,, departments, committees, continuing cduca-

tion, etc.

Introduction : A special conference, Edueation in Acoustics, was held at the American
Institute of Physics, 12-13 March 1964, for the purpe-¢ of evaluating the role and signifi-
cance of the subject matter of acoustics in higher educition ano wo chart the future of edu-
cation in acoustics. The report an the proceedings of that conference! contuined, as an ap-
pendix, a listing of courses with acoustics content in PhD granting institutions. The courses
listed were identilied in catalogues issued by those institutions. With very few exceptions,
only those courses offered by engineering colleges and physics departments were reported,
Since that time, the ASA administrative Committee or Education in Acoustics has made a
number of attempis to update the 1964 listing of courses,

Yolume 48 Number 2 (Part 1) 1970
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Fellowing the 1969 Fall Meeling of the Acoustical Society of Amncrica, it was decided to
attempt to collect data on current course ofTerings in acoustics as a part of a broader sur-
vey, which included information on acoustic programs, rescarch aciivities, and manpower
needs. During this sume period, the Committee on Education in Acoustics pursued col-
lection of informwition on acoustic programs. The simultancous completion of the two
surveys permitted a cross-check on sources of acoustic programs, and the result can be
found under the Committee report. The information on research activities and manpower
needs was motivated primarily by the ASEE Committee on Education in Acoustics,
however, it will also be made availuble to all members of the Acoustical Socicty of America.,

Summary of Acoustic Course Survey: Wherers previeus surveys on acouslic course
offerings have used catulogues as the resource, it was concluded to be worthwhile to obtain
such material directly fron: those hitving & primary interest In the field. In order to minimize
the possibility of overlooking appropriate contributors, & request was dirccled to all mem-
bers of the Acoustical Society of America. This permitied cach individual to use his own
judgment as to which courses have major acoustic content. This becomes important in
many courses which are for multipurpase objectives.

The response to the request for information was quite gratifying for the most part. The
tota! number of individual responses s of 8 May was 830. It was pointed out by several
respondents that they were reporting for o number of others in their organizations. On the
other hand, there were a few cases where no report was mile, even though their institutions
have course offerings.

Of particular interest to educators should be the apparent trends in changes in acoustic
education since the 1964 survey. {t s important to note that such trends can only be de-
scribed as apparent, becnuse of the grossly different means of data collection. One of the
striking differences is that in 1964 mare than 60 physics departments had reported courses,
while in 1970 there were less than 40 such departments reporting, Even more striking is the
drop in the number of mechanical engineering departments from 63 in 1964 te 23 in 1970,
Engineering mechanics departments also dropped sharply from 26 o 6. Evon with these
major changes, it should be noted (hat the total number of engincering departments re-
ported as having acoustic courses approximated 120 for soth reports,

A comparison of the 1964 and 1970 surveys shows th.at there were 39 instiwtions listed
in the earlier survey for which no report was received n the lutter, Conversely, the 1970
survey included 60 institutions which were not includ«d in the 1964 report. These were
matde up of 26 with science and engineering courses, 13 with nonscience and nonengineering
courses, 14 not in the United States, and 7 miscellaneous, In 1964, courses from 195 de-
partments were included and in 1970, 231 departments «or programs).

This report should be of particular benefit to students and counselors alike by providing
guidance on choice of institutions for study in acoustici. Alse, it fortunately provides in-
formation for nonscience and nonenginceting fields. Fo- example, it reports on 40 speech,
20 psychology, and 20 architecture departments which w..re notin the previous report. There
are alse a number of new departments reported such an ocean engincering, acoustics, and
various biological and medical progranis,

In summuary, the results of this survey were quite sadsfactory. Although omissions are
known to exist, a report of this type can never expect to be completely accurate. It is pre-
sumed that corrections will be recelved and these can be noted in a later issue of the

Jousnar.,

Acknowledgments : The suthor expresses his gratitude to Dr. R. Bruce Lindsay and Dr.
Gerhard Recihof for their encouragenient and advice leading to this report. Also, thanks
are due to Mr. Jess E. Rollin and Mr. Robert C. Pric: and their stafls for providing as-
sistance in hi.adling the data and prepating it for publication.

' R, Bruce Lindsay, *“Procecdings of the Canference on Education in Acoustics,” J. Acoust. Soc. Amer, 37,
357-381 {1063",
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= Courses with Major Acoustics Content
£ _ . -
LEVEL
s Under-  Grail.  cxemr
g INSTITUTION DEFARTMENT urad, W URS COURSE TITLE DESCRIPFTION WIERE PROVIDED} AKD CERTINENT
o dvdeiphi Univ, Phys, X 3 Sonar Pundnmentals Underwater acoustics and basic sennr coneepis
= X 3 Sonar Systems Shiphoazd sl aithorne sonare system design prolfems; shallow and
deep water agoustic path, signal processing and correlation tweeh-
- ) . nirges, and sonar perdormance prediction
F Amerienn Univ, I'hys, X 3 Acoustics
3 X 3 Waves atdl Vibrations
m
:J Amhwerst Coll, Thys, X 4 Wave Phenomena General characteristics of wave motion epproached through wave
— equatien aud solution to boundary value prodblems
E : : . e . .
o Ariz., Univ, of Speech X 3 Theoties of Hearing Psechetcoustics
- X 3 Lixperimental Audiolog, Plivsivlogical neoustics
— ; P Y Hhokl !
- X 3 Seminar in Pxperimenta] Physiclogival acoustics
Audiology
a li::l:iwin—\\'nll.'lce Phys, X 5 Acauslics Hasic acoustics for nonscience majors, especinlly musicians; instru-
= Coll, ments, vuice, gurs, rourns, noise
Baylor Univ, Psych, X 3 Behavioral Effects of Naise
Bowling {h‘pcn 'lva, hY 5 Aconstics ane irnsonics Survey course . .
State Univ, Speeeli Path, X 4 Phonetics Hasic course in speech production and teanscription
und Audivlogy B
X 4 Advanced Ihonetics Basic course in instrumentation for measuring specch parameter
X 4 Acaustic Phonetics Specch perception
X 4 DPlavsiological honetics Speceh prduetion
Brigh_.-:m Young Elee, Eng, X X 2 Elements af Acoustics Sauned provluction, transmission, and reception nnd applications to
Univ, physica] neousties .
X 3 Architeetural Acoustics Behavior of sound! in rooms, with applications . .
Bhys. X 3 Descriptive Acoustics of husic Guneral education course for nonsclence students in music ad
und Speech speech . . . .
X X + Fundumentals of Acoustics Genernl considerntion of generation, transmisslton, and reception of
. . ncoustic energy
X X 2 Acoustical Measurements Selecled experiments to parallel above course .
X 3 Churacteristics of Speech Acuustie theery of specch praductien, anulysl, synthests, and
recoghition . . .
X 3 Tusical Acoustics Study of neoustienl hebavior of nwusieal iustruments; anulysis-
synthesia of tenes; mathematical models
British Calumbia, Auiology and X 3 Experimental Phonetics Spwech production
Univ, of Speech Sci, X 3 Advanced I"honetics Specch pereeption
X 3 Experimental Audiology I'sychoucoustics
X 3 Advanced Audiology Bivacoustics
Brown Unly, Dhys, X 4 Ultrasonics Usc of ultrasonics in physical ncoustics for investigaling the proper-
. . . vies of gases, liquids, and solids
X 4 Nonlineur Acoustics
X Finite Amplitude Acousties Intruduetory course
Calif. State Coll. Elee, Bng. X 3,1 Undderwater Sonics Aunalysis of distributed parnmeler systems; wave generation, propa-

Long Beach

gution, nnd detection; labhoratory nwasurement of sonic performe
ance
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Courges with Major Acoustics Content—Continued

LEVEL
Under-  Grad, CREMIT
INSTITUTION DEPARTMENT grad, HOURS COURSE TITLE DESCHIITION WIERE FROVIDED AND PERTINENT
Long Heach X 3 Underwater Sonies [1 Application of sonic principles to engineering problems; directionat
{cantinued} arrays nned detetiors
Mech, Eng, X X 3 Engineceing Acoustics Theory piid applicution of ncoustical principles ta gencration,
transmission, measurement, and cnnlrﬂl of sound
Los Angeles I'sych, b 4 Theorics of Sensation and
Ty N
X 4 Experimental Sensistion and
[Perception
X 4 Seminar in Sensation amd
Percepion
Caiif., Univ, of Appl. Mech, X 3 Fundamenials of Acoustics
Herkeley X 3 Acoustical Environment Control Nois¢ measurements and control
X 3 Mechanical Vilirations Inteedluctory eourse in mechanicil vibrations
4 Linear Qscillstions Advuanced course
3 Randem Oscillations
Civil Eng, 3 Three-Dimenstonal Dynamic Wave propagation in linear materials, elustic, and viscoelustic
rrollems in Linear Solids
X 3 Mechanicy of Solids Wave propagation In plastic nmd viscoplastic materials
Psych, X 5 Percepption Auditory psychophysies and physiology
X 3 Seminar in Perception Binuural hearing
Tevine Social Sel, X 4 Mathematica! Psycliology Intreduction to mathematical mudels in psycliology by examples
from mwlitory psychaphysics
Los Angejes Eng. X 4 Engincering Acoustics General ncoustics~wave ciquations; tieroncotst fes
X 4 Fundamentals of Aeroncoustics Acaustic theory—aero sound~-Lighthill's develapment
X 4 Adhvanced Topics in Aero- Nuise generation by turbulent and supersonic flow from jets, rockets
acoustics
N 4 ;\uk-ancml Tupics in Engineering Noise control, underwiater acoustics, ultrasonic propagation
caustics
X 4 Sound and Vibration Acoustically induced vibrations, transmission loss in structures
Extension — — [} Fundamentals of Shock, Vibra.
tion, and Noise Protection
Linguistics X 4 Seminar in Acoustic Plinnelics
X 4 Exlpurimumul Methods in Half of course devoted Lo acoustics of speech
.Jdinpuistics
Phys, X + Mechanics of Wuve Maotion and Vibrating systems and wave propugation in gases, liquids, and
Sound salids; prchitectural ncoustics
X 4 Advanced Actousties A Prepagation of waves in elastic and fluid media; reflection, refrac-
tion, defraction, and scattering of waves in fluids
X + Advanced Aconstics 1 Propagntion in nonlomogencous fuids and in moving fluids
X 4 Seminar in Advanced Physical
Acoustics
X 4 Seminar in Propagation of Waves
in Iluids
X 4 Acoustics Laborntory
Psych, and Music X 4 Paychology of Music A Physics of musical sotind, psychology of awlition
X 3 Isychology of Music B Musical syntax, social psychology and socivlogy of music
n - I x s .

VSO—SMAN

TV¥23115000V




9y

8 2wnjop

{I #0g) 7 raquapy

0z6!

A T

Courses with Mnjor Acoustics Content—Continued

CHREDIT
1{HIRS

COURSE TITLE

DESCRIPTION WIIERE MROVIBED AN PERTINENT

INSTITUTION DEPARTMENT
San Dicgo Appl, Phys. and
Informittion
Sei.
Santa Harbara Speech

Carnegie-Mellon Elec. Eng.

Univ.

Speech Com-

Case Western "
munlentjon

Rteserve Univ,

Catholie Univ. Mech. Eng.

of Awmer,

LEVEL
Under-  Grad.
grad.

b
X
X

e

«

X

X
X
X
hy
X

x

X X
X
X
X
X
X
N
X
X
X
X

3

5o T

w

WO W W e &

L2

WHia

Introduction to Acoustics

Acnustics .
Acoustic Signul 'rocessing

Speech Science

Introduction to Audiolugy

Auditery Communieation for the
Hard of Hearing

Ldentification Audiometry

Experimental Phonetics

Experimental Studies in Hearing

Advanced Audivlogy

Theoties of Henaring

Ficlds, Waves, and Transmission
Lines

Engineering Analysis .
Graduate Engineering Annlysis

Speech Scicnce
Henring Science
Acoustic Phonetics
Bioacoustics
Psychoncoustics

Theory of Waves

Prineiptes of Underwater Sound
Underwater Sound Mropagation

Electromechanienl Cireuits and
‘Transducers

Theoretical Acoustics

Special Topies in Advanced
Acoustics

Rundom Signal Theary or
Statistical Communications
Theory

Vibrating sirings, hirs, membeanes, plites; transmission of acoustie
witves) teasducers, speech, hearing; arclitectueal amd ander-
witter acoustics

Sume as above

Analog anel digital heam-forming merhorls; correlation teehnicues;

Lackpround i signal statistics
Acoustic sl physislogical bases for an undeestanling of the speech

and hearing mechanising ,
Fundamentals ef acoustics; anatomy and plysiology of the henrimg

miechanism

The desiyn and use of hearing aids, auditory trainers, and group
instrinwenis

Intreahiction o elinjcal audiometry; training and  supervised

praciice

Critical examination of foundations for current precedures in
evaluition wodd desceiption of voei] commanication

Application of experimentad methods to the study of auditory pro-
cesses, pardicularly speech perception

sty of selected topics in auwdiology; signal deteetion, binaurnl
hearing; antumatic audiomerry, electrophysiology

Histurical review of auditury theories wath emplasis on eurrent
theorjes of cochlear and retrocachlenr processes

Specind emphasis on neausticad, Muid, and mechanical analogies

The analysis of enginceriing problenss, including ncoustics

Analysis and measurement of speech production

Anulysis of suditory hebavior and its modificntion, psychoacoustles
and Lioucoustics

Characteristics of speech sounds; acousticnl theory und methods of
anatysis in phonelics; research projects

Physivlogical ncoustica; concepis in vudiology; techniques of
rescarch

Prineiples of psychoncoustics; audiclogical tests; review of research
technigues

Simple sound rudistors, geometrieal rdintion theory, diffraction
ol sealir wives

Sanar couations and parameters, and propagation in the sea

Acoustic oceunography, ray teacing, convergence zones, ducts,
mixed fayer, ocein sound chiannel, shullow-water suund propaga-
tion, atiom and surface reflections

ijsign af transducers, equivalent circuits of piezoelectric trans-

TS

Crucring waves, ound generation by turbulence, Interaction of

light wnd sound, sound propugation

Signal processtng ; probalidlity theary; tme and ensemble averages;
correlationss sampling theorst; optimum filters, prediction, an
decision theory
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Courges with Major Aconstics Content—Continued

LEVEL
Under-  Grad, CREMT
INSTITUTION DEPFAKTMENT grad. HOURS COURSE TITLE DESCHINTION WIIERE PROVIDE} AND PERTINENT
Chicapo, Linguistics X X 3 Thonetics Generad treatment of the field including acoustic phunetics
Univ, of
Ci?lcil.mut%. Architect, X 2 Environmental Technolagy Partion of ¢onrse devoted 1o architectural acoustics
niv, o
Muth, anil Mech, X 3 Theary of Vibrutions
Mech, Eng, N i Mechanieal Vilirations T Vibeational systems, lab, sl simolation
X X 4 Mechanics] Vibrations 3 Lunmipedd parameter wnd elastic bodies, mweehanical transients
Tua Throry x X 6 Musical Acuustics Coneepts of pmsical acoustics; musical instruments amd tones;
musical hearing, enviconment, cleclroacaustics, and clectronics
Sp,cc]ch and X 3 Auditory Processes Audition system: sender, seceiver, transmission
Theatre
X 3 Experimental Audinlogy Chassic studies in speech pereeption, masking
X 3 Research Instrumentation in Seminar studies in research instrumentation with emphasis on com-
Audiology puter control
Cit¥ Unlv, of Communication X 3 Introduction to Hearing Science Introdduction 1o audition; structure and function of the auditory
New York Arts nnd Sci, systen; basie parameters,
X 3 Intraduction to Speech Seience Acoustical components of spicech nndk thelr physiological correlates
X [ Eaperimental Acoustie Acoustic and phunetic analysis of the preduction of speech
I*honetics
X 3 Physiological and Psychological
Acoustics
Dhys, X 3 Sound Mechanical vilritions; acoustical instruments; architectural and
physivlogical Jcoustics
Speech X 3 Speech Science Acoustic-phenelic analysis of speech
X 3 r _{'siulugicnl unt Payehlogical Theoretieal coneepts and supporting data of the process of hearing
Acousties
X 3 Advanced Anatomy, I'hysiology Acoustics of speech production included
and Neurology of the Speech
Mechnism
X 3 Advanced soatemy, Physiology Transmission of sound through the ear included
and Nearology of the Hearing
Mechpnism
X 3 Stauties in Physiological andl Resenrch stwdies in psychoacoustics
Psychalogical Acoustics
X 3 Seminar in Paychoacoustics Individual research and reports in psychuacoustics
X 3 Studies in Experimental Research studivs in voice science including studies in acouslic
Ihonetjes phonetics
X 3 Seminar in Phonetics and Speech Individual research and reports that may include work in acoustic
Science phonetics
Colo, School Phys. X 3 Mcoustics
{inea
Colo. State Heatlng and X 3 Speech Science The physiological, physical, and psychologicul charncteristics of
niv, Speech Sel, speech as related to the theory of specch proeduction and interpre-
tation of speech signals
X Henring Science Narmal nuditary processes, psychoacoustics, psychophysical
methads, and psychological correlates of puditory atimuIP
X llio-Acoustic Instrumentation The recomling, reproduclion, and analysis of human and animal
vaoicing «
X Environmental Audiology I‘rincipl:; of noise analysis, noise conirol, and hearing conservation

in comiunitles, industry, and the military
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Courses with Major Acoustics Content—Continued

LEVEL
Under-  Grad. CREMIT
INSTITUTION DEPARTMENT gridl. HOUNS COURSE TITLE DESCHIPTIUN WITERE FROVIDED AN PERTINENT
Colu. State Ihys, XN 3 Acoustics of Speech aml Music Niture and sources of sourl including voice and musteal instro-
Univ., mients; physies of hearing aned architectural acousties
{cuntinel)
Colu, Univ, of Arch, Eng, X 2 Architectural Acoustics Far engineers and architecture students; relsted o room design
mud vavirommentad nojse
Columbia Univ, Ocenn Lng, X 3 Applications of Ocean Acoustics Acnustic ecennograplic measwrements;  distortions of peonstie
signals in space and time and their canses; acoustie transmitting
i L wind reeeiving aystens; sighal [lrnn-.-e.-inu.: fechninues B
X 3 Acoustic Propagation in the The sealur wave equation and solutions; ray theory wnd ray tracing;
Ucvan convergence “ones; ducted propagatinn
Conn,, Unjv, of Phys, X X 3 Acimstics
X 3 Acoustics .

Linguistics X 6 Experimentul Ihonetics Testing ol phonslugical hypotleses; artientatory amd suditory
shimeties; aeoustics amdl physivlogy of speeeh production;
thutatory eehaioques

X 3 Analysis and Synthesis of Speeeh Linguistic theory with unphasis an sound pattern physiology: of
speceh prnduction; theary of speech procduetion ; larvngeal excitu-
tiern el vocal-tract configuration; amalysis of speech

Cornell Univ, Elec. Eng. X X 2 Hioclectric Systems | Sensory processing in nerveus sysiem, emphasis on auditory system

Neurabiology X 4 Animal Communicution Sensary communication in auimuls, with emphusis on auditory

and Behavior . signaling

P'sych. X X 4 l".-i_\':.:huph,\’mcs antl !'3::1Iing Sigtl-tletection theory in psychencousties

Y 4 Seminar: Mathematical Topics in mulitory processing msdels

I'sychalegy
X X 4 Sensory Funetion Topics in physiological acoustics and other senses
Drexel Univ. Elee, Eng. X 3 Electro-Acoustics Fundamentals of vibrating syslems; equations of motion ; acoustical
cleetrical and mechanical unalogs; properties of waves in fluids;
. design of trapsducers .
X 6 Llectroncoustic Plenamena Sound penerdfon and propagation in liquids and normal solids;
L, n vleetromechanical-enerygy conversion
Eastern Mich, Phys, X 3 Vilirution and Sound Intermudiate fevel course for physics majors and minots
Univ,
X 2 Musical Acoustics Special service course for music majors
E. Stroudsburg Vhys. I 3 Acousties Survey course; introductary
State Coll, Speech X 3 Vuiee Science Physiologic acoustics
Federn] City Speech and X X 3 Hearing Disorders—Tests and Psychaphysicat parameters used to deseribe hearing and its vari-
Coll. Heatlng Muasurements | atiung; test procecdures
X X 3 Anatomy and Physiology of Aunatomical struciures are relnted to the acoustic events they
Speech and Herring protiuce or receive
X 3,5 Experimental Phonetics Laboratory ane lecture on specialized equi{)rm_:nt ‘to mediate be-
tween pliysical events and the perceptual limitations
Federal Univ, of Linguistics X 3 Acoustic Phonetics Acuustic propertivs of speech sound and their articulatory corre-
Rio de Janciro lates; techninues for ncoustic analysis of speech
Fla., Atlantic Ocenn Eng. X 3 Mechanical Vilrations Mechanieal vibrations; dysamic behavior of foundntionlike struc-
Univ, : . tgre ane vibration iselntion . .
: X 3 Acoustics Wave equation, pm[!ulg.-ltiun in solitls and fhalds, speech, hearing,

noise, architectural acoustics
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Courses with Major Acoustica Content— Continued

LEVEL
Under-  Gend. CREMT
INSTITUTION DEPFARTMENT prad, JHOURS COURSY TITLE DESERIPTION WITERE FROVIDED AND PEXTINENT
Fia,, Atluntic X 3 Transtucer Design Acoustic transihucers, calibration, and anutysis
Univ, X 3 Underwater Sound Propagation Propaguation in the ocean; senar equation, natural and moan-made
(continued) nnjse
X 4 Communications Theery [ Fourier transform principles, eleetric netwnrks; probability applica-
tions, noise components and circeits, informution theory, npyiied
10 ucoustic signit procuessing
X 2 sicatiens Theory 11 Detection of signals in noise, decision theory, optimum lincar
Nlers, mulalation; sonar-signal processing
b 3 Waye ‘Theary Fundimmental coneepits of vector fiebd theory and wave theory with
eleetromagnetic, mectunical, winl acoustic npplicatjiung
X 3 Communication Theory Theory of information processing communicatins and sonar
X 3 Advanced Acoustics I Direeted readings and Inhoratory experiments in acoustic trans-
elueers, urrays, and beam forming
X 3 Advanced Acouslics 1! Directed reading sand fnharittory eaperiments
Fla, Presbyterian Phys, X 3 Acausties One-semester introductory course
Coll X 3 Hound One-semester suevey Tor nonscicnce mijors
Fin, State Univ, Audiolopgy X 2 Communication Science Speveh commimication
4 Electrunconstics Speceh wave analysis
2 Psychuacoustics”
Ing. Sei. 4 Mechanical Radiation Study of elustic waves in isotrapic and nnisotropic materials
Geology 3 Wave Propagation ‘heary of linenr waves in fluids and solids
Payeh, X 3 Seanury Procesacs Audition; vision, samesthesis, oduction
X 3 Physiotogy ; sychiatry I1 Audition; phsiclgy of recepror und sensory nerve
X 3 Seminar in Auditory I'rocesses Purely :uuliu'un, frum psychophysics 1o cercbral physiology
~ Fla,, Univ. of Architect, X X 4 Architectural Acoustics Fundamentals; nature of acoustical prohlems in buildings, how they
T ure analyzed ad solved
- X 44 Enviranmental Systems Design 1 Applicat problems in architectural ncoustics
s Mech, Eng, X 3 Vibeations * Vibntienal svstems, damping characteristies of materinls
E Speech X 5 Speech Acoustics Intraduction to lmman speech communication: methodologies,
a physics of souml, and elementary instrumentation
a X H Fundamuntals of Hearing Normal-hearing processes; anatomy, psychophysical methods, and
- subijective correlstes of the wulitor sysiem
- X 5 laluoeslory Instrumentation Eleetroacentsiical instruments in communication scicnces research;
= eicctronic concepls for instrumental study of speech, bearing,
8 andl language
g X 5 I'sychoacoustics Advanced 1opics and current research in anditory sensation and
a wreeptinn
< X 3 Psychoicoustic Laboratory :\r!n!_ 1!- of stimulus generation equipment; replication of classical
“n . . eajictitents
48 X 3 Seminar in Audition Advanced rescareh problems in psychoacoustics or acoustie physi-
& olugy
& Gallaudet,Coll, X 2 Acoustic Phanctics Theary of speech praduction, analysis, synthesis, and opspects of
P experimental phonetics
3 Georpetown Phys, X 3 Acoustics Oscillations, plane sound wave generatlon and measurement;
A Univ. wndille al ultrasonic sound
a X 6 Ultrasonics and Physical Geperation and detection of ulteasonic waves; mechanical waves in
Acoustics fuids and crystals; interaction of phonons with phonens and
t clectrens
L]
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g Courses with Major Acoustics Content—Conlinued
< LEVEL
o Under- Grad.  cuenotr
g INSTITUTION DEVARTMENT grad. HOURS COUKSE TITLE DESCRIFTION WHERE PROVIUED AND PERTINENT
: George Washing- Eng. and X 3 Intruduction to Acolistics Waves in infinite mediom, trensmission in layered medin, analogies,
= ten Univ, Appl. Sci, resomutors, horns and wave guides, physiological und architee-
Lural acoustics .
- X 3 Advanced Thearetjeal Acoustics Classical scuttering wid diffraction proldems, acoustics of moving
3 sourrees, propeller nofse, ray tracing, buundiuny and jet noise
§- X 3 Handom PFrocess Theory Probahility theory; randons variables; correlation functions and
2 power spectras belavior of systems under random inputs
~N X 3 Physical Acoustics Waves, nonlinenr aconstics, streaming, boundary luyers, acrody.
= minne noise, atmospheric attenuation, thermal and  viscous
o phenamena ..
= X 3 Dsycholagical snd Physiological The ear, experimental psychoacoustics, subjective responses to
= Acouslics aise, ilispliys, efects of noise sl sonic boom on people
X 3 Special Tepics in Acoustics ‘Fopics cliosen from sugh nreas s acrospace noise generation and
- control; instruments; resposes of structures, people, and com-
» munilies 1o noise
=
Guelph, Univ. of Isych. X Perceptunl I'rocesses Physiological and psychological concomitant of ncoustics
Hartford, Unly, of Mech, Eng. X 3 Engineering Acoustics
X 3 Advanced Engineering Acoustics
X 3,9 Senior Research Topics in
Acoustics
X 3 Vibrations I
X 3 Vibrations 11
X 3 Musical Acoustics
Hawali, Univ. of Salid Earth X 3 Seismology Elastic propertics of rocks, behavior of earthquake waves; instru-
Geophys, ments; seismograms
X 3 Seismic Source Mechanisms Stady of source mechanisms for explosions and earthquakes
X 3 Seismic Propagation Phenomenn Propagation of energy throwgh salid media baving interfaces
X 3 Analysis and Synthesis of Developnent of theoretienl seismograms for comparison with ob-
Selsmograms served sclsmograms
X 3 Seismomerry and Seismological Seismalogical instrumentation; application of models to interpre-
Muwdel Swdy tation of obseevations; selected topics
Hofstra Univ. Phys. X 33 Acoustics of Musle and Speech One-year course for music nned speech majors
Houston, Univ, of Elee. Eng, X 3 Underwater Aeousties 11 Underwarter system signal design
X 3 Underwaler Acoustics 11] Underwater system design
X 3 Statisticnl Wave Propagation Propagntion
Mech. Eng, X 3 Mechanical Oscillations Introductory vibirations und acoustics
X 2 Ml;: Lab—Vilirations and Tnstructions] and project experiments in vibrations and acousties
Acoystics
X 3 Nolse Control Control of naise in design nncl enginecring of machines, buildings,
nireralt, ships, and sutes; urban noise problems
X 3 Vibration Analysis Single- and mubtiple-degree-of-frecdom’ systems; free and foreed
vilirations: approxiomte methods of analysis, matrix methods
X 3 Aneiytical Methods in Norpsd modes of vibmtion of discrele and conlinuous systems;
Vibrations response to periodic and general excitation; variational principles
X 3 Advaneed Physical Acoustics Topics in physical acowstics; nonlinear acoustics; cavitation;
hypersunics
- --WWH-M ua, o e
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Courges with Major Acoustics Content—Continued

CREMT
LIRS

COURSE TITLE

DESCRIPTION WITERE FROVINED AND PERTINENT

LEVEL
Under-  Grad,
INSTITUTION BEPANTMENT grad.
Housion, Univ. of Mech, Eng/ X
{continuel) Llee. Lng,
X
X
X
X
Hunter Call, ch_'mnuniculion X
cl.
X
X
X
Paych. e
I, Univ, of Acfo. and Astro. X
Eng
Architeet,
Elwe, Eng. X
X
b4
Musie X X
Speech X X
X
Theo. und Appl. X X
Mech.
Ind. Univ, Anatomy and xX
. I'hyslology
Center for X
Neurnd Sci,
Music X

3

3
3
3

3
3
3
3
3
3
3
a
3
3
3

P’

3

Wa  Ta

%

Viliration-Aenustical ‘Trunsiduecer

Stress Waves in Continuous
Medlin

Mechanical Ruadiation

Underwater Acowstics 1

General Acousties amd Vilration
Speech Acoustics and erception

Introduction to Speech and
Hearing Sciences

Tle Phoanctics of American
English

Speech Seience

Jixperimental Phonetics

The Phonology of the Dindects
of American Eaglish

Cumparalive Phanetics

Physiological und I'sychological
Acauslicd

Community and Industrial
Programs in Mwdiclogy

Physiulogical Acoustics

Comparative Physiologicnl
Acoustics

Stochastic Struetural Dynamics

Environmental Control

ngineering Aconstics
Ultrasonic Techninues

Analysis of Musical Sounds
Musica) Acousties I ancd 1T

Speech 376
Speech 476

Acoustics

Comparative Behavioral
Physiology
Neural Mechanisms of Hearing

Experimenind Phonetics for
Singing

Prineiples of teansduction, mational impedance, caliliration and
reciprocity, measurement of awoustic-vibrution quanticies

Dymmies of conlinunus media, stress wave propagation in solids
and liquids

Wive eguations and solution technioues

Underwater sound systems, signal processing, ray tracing, and
directivity of transducers and arrys

Vilication

Vhysicul Lases of specch; ncousticul properties of speech; psycho-
logical acoustics; lalwritory iechnicues

Acoustical und perceptual varinbles in speech and hearing

Fhuneties und phonemic analysis of contempotary speech

Acoustic phonetic anatysis of production and perception of specch

Esperimental methods aied Hterature used in research in vaoice and
Huinelics

Dewiled exumination of major American dialects

Soundd systems of selected languages compared with English
Concepts and supporting data on hearing processes

Plannipg and organizing hearing conservation programs; mass
hearing serveys

Acoustical principles; applicutions to the physiolegy of the cars)
central auditory pathwiys

Sclected topies including structures along the nuditory pathwoy

Structural dynumics proldgms treated from prolabilistic point of
Vit

Architectursl ncoustics und Luilding noise control

Generul course in acoustics

Fundamentals of ultrasound in fluid and solid media and compre-
hensive treatment of selected applieations in industry and

mudicine

Fwrdamentals of mathematics snd physics; wave forms; vibirations;
the ear; muysical scales; musleal instruments; architecturn!
ncoustics

Rusic acoustics; acoustics of ypeech

Literature survey of acoustics, ncoustics of speech; Instrumental
nhitlysts nned sy nihesis

Basic introduction

Anwomy and physiology of auditory system; behuvioral studies of
suditory discrimination in man and lower arimals

Speech ug a servosystem; signal detection and intelligibillty ; char-
acteristies of the voice

e
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Courses with Major Acoustics Content—Continued

LEVEL
Under- Gridd.  crEmT
INSTITUTION DEPARTMENT wrad, HOUNRS COURSE TITLE LBESCHIFTION WHERE DROVIDED AND PERTINENT
lucd. Uniw. X 3 Acoustic Phonetics for Singing Analysis of physical noture of speeeh sounds in song; use of sono-
{eontinued) graph, wave analyzers, and video tape
Phys, X 5 General Physics: Mechanies,
Heat, and Sound
I'aych, X 3,2 Sensation wul Perception Theotics and datz in psychophysics and other studies of sensation
and perception
X X 3 Hearing and Comynunication Progesses in communication by speceh
3 Psychophysics Signal cdetection for vartons seases
X k] Psychophysiology of Hearing Anatomy and physiolegy of nuditory system
Speech and X 3 Introduction to Clinieal Audiclogy
‘Theatre
X 3 Clinieal Audinlopy Testing
X 3 Clinical Audiotogy:

Inat, of Marine Ceean Eng. X X 3 Introduction to Underwater Vibratjon, harmonie analysis, propagation of sound, ray truacing,
and Avmaospherie Acoustics introduction Lo normal mode theory, iimbient noise, 1Eansducers,
Sciencen and hydrophones

X 3 Advanced Underwater Acoustics Reflection and refraction, cikonn] equation, wave and ray theory,
normil modes, prepagation in deep and shallow water

Institute Mech, Eng. X 6 Acoustics Resolutjion of acoustical circuits
Politéenien
Nutional
(Mexiea)

Johns Hupking Niomedical Eng, X NA Rescarch Seminar on Physiology Review of literature with consideration of physiological and bio-
Univ, uf Hearing and Speech physical results from view of communication eagincering

Biophys. X 3 Seminar in Sensory Communica- Speech communication, uuditery neurophysiology
tion

Elec. Enyg. X 3 Signad Analysis and Representa- Statistical techniques Jor use with.clectronic and acoustic signnis
(4]

Phys. X 3 Vibrations and Wave Motion

Kans, Siate Speech Vath, X 3-5 Individual Investigntion Independent study of ma nrea or problem In speech or hearing

Univ, and Audiology
X 3 Incdustrial Audiology Noise mensurement, modification, and control
X 3 I'sychoncoustics Psychalogical or behavioral response to acoustic stimuli
X 3 Experimental Audiology Historicu] and modern researeh in nudition—suryvey
X 3 Seminar in Audiology Categories covered inglwile acoustie physics
X 3 Instrumentation Study of instruments used In both acoustic and speech research
Kans., Univ, of Speech X 3 I'hysics of Sound Huasic concepts for majors In speech pathology
Laval Unijv, Architect, X Aeousties Basicacaustical termsand requirements of reoms; introductoery level
X Acoustics IT Acoustic materials and design requirements for public bulldings;
cantral of naise and vibration
La, State Unlv, Physiology X 3 Auditory Physiology
X 3 Advanged Auditory Physiology
McGill Univ, Architect, X Architectura) Acoustics Acoustics in atchitectura) design; nuditorium aceustics; sound sys-
tems; nolse control
Eng. x Mechanics of Continuous Media Study of wave propagalion in strings, membranes, hars, fluids
X Acoustics Prapugmtion, directivily, transducers, underwater acoustics, archi.

tectural acoustics, nolse control
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Courses with Major Acoustics Content—Continued

I1EVEL
Under- Grad, CREDIT
INSTITUTION DEPARTMENT grad, HOURS COURSE ‘TTLE DESCRIPTION WIIERE PROVIDED AND PERTINENT
Mass, Init. Acro, and Astro, X 3 Acrodynamic Nuoise Fundiwmentals of noise gencrated with the aperation of ncronautleal
Technal. devices
Aorel, Eng, X 3 Architecturn) Acoustics :\cuuslli_c:j of miklings; field studies In noise control and hearing
conclitions
X 3 Environmenta! Control— Acoustic design for gowd bearing conditions and contral of noise jn
Acoustics reotns and buildings; tab
X Arr Speciul Problems in Arclitectural — Funetional seoustic dusign in architecture bused on praject work in
Acouslics acinal huikbings |
N 3 Special Problems in Acoustics Development of skills in acoustic measuring and interpretation
Earth and Plane- X 3 Marine Acoustics
tary Sel. . . . . i .
Elec, Ling. X 3 Sound, Speech, and Hearing Physical, plysiological, and psychological bases of auditory coms-
munications; neural and muscular elements, nuditory system
X 31 Acousties Svund generation and propagation in elastic medin; conversion bes
twern acomstical, electrical, wsd mechinical energy; noise and
vilestion eenteol; interaction of senned and man
X Scnsory Celnmunication Sensory performance from viewpaint of the communication sciences
X 3 Signal Transinission in the
Auditary System

X 3 Speech Communication Linguistics andd theary of speech production

X Sensary Neural Systems

X Laboratory; the Physiology, Compuier analysis, spectrographic analysis, X-ray mation piclures,

Acoustics, and Perception of psychophysical testing
Speeeh
Mech. Eng, X 3 Vihrations .

X 3 Wave 'rupagation Wave concepts in apjlicd mechanics; WKB and cikonal approxi-
matjons, ray theory va idl-wave theery ) nonlinear waves, gener-
ution of waves during impact

X 3 Sound and Structural Vibration Generation of sound; slatistical theory of room acoustics; sound
nhsarption and reverberation time; vibration of beams and plates

X Ulrasound and Tts Blomedical

Applications
X Tapcs in Biemedieal Mainly basic ideas and concepts In ultrasonic neurosurgery
Enginecring

hd K] Ranilon: Vilration

X 3 Flow Noisc

N 3 Noise and Vitration in Trans- A survey of the state of the art in: nireraft neise; ground-trans.

portation Systems partalion naise; nrban-poise models; and power-plant nolse
Nava) Arch. X 3 Hydroacoustics Underwaler aconstics important to modern naval architecture and
and Marine marine engineering
Ing.
X 3 Acoustics nnd Shock Regponse Steady-state and tennsient interaction between vilrating elnstic
of Submerged Structures plates and shells and ambient water; sound radiution and scattes-
ing by plane and curved surfaces; farficld and short-wavelength
salntinng af e witve equation; acoust’e transients; structural
vibratinns; coupled acoustical and vibrationul problem

X 3 Flow Noise Lighthit's theory of acrodypumic soumd; Curle's theory of the in-
thience of selifl buundaries; strzetural response and radiation

X 3 Fundumentals of Underwater Design of transmitiess and receivers of underwater sound; anulysis

Sound Applications

of present-thy sonar systems; ncoustic wave equations; trans-
mitting and receiving arroys; sonar design principles; sounders,
aceaniggriplic sensars, defense systems, commpiications
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Courses with Major Acoustica Content—Continued

LEVEL
Under-  Grad. CREMIT
INSTITUTION DEFARTMENT grad, HOUKS CUTKSE TITLE DESCRIPTION WHERE TROVIDED AND PERTINENT
Mass. Inst, X 3 Mechunical Vibrution . . o . ,
Technal, x 3 Acoustics and Structural Elements of soumd radintion and vilwations of continuous elastic
{continucd) Vibirition structures; asadysis of shoek response jn structures; theory of
scitled muasdel tests
Mass., Univ, of Elee, LEng, x 3 Introduction to Speech Analysis Fheory and methnids of speech analysis . .
x 3 Advanced Speech Processing Current dlevelopmients in speech analysis, synthesis, recognition,
Jrerception
X X 3 Acoustics Tasic physics and acoustics theory
X X 3 Unelerwater Acoustics Introduction 1o theary and practice of underwater acoustics
X 1,3 Speech Communicutions Lah Special fab projects for senjors
Mech, and Acro- X 3 Stochastic I'rocesses General random signal theory; selected problems, examples, nnid
space Enpg. tdemonstrations, .
X 3 Thearetical Acuustics Emphasis on eogineering aspects of acoustics: engine nelse, mei-
surentents i
X 2 Special Projects ‘Unelergradunte experimental projects in acoustics and acoustic
i measurcmends
Speech X 3 Experimuental Phonetics Stucy and analysis of phunctic elements of lnnguage; instruments
L . and merhoats of analysis . . Lo
X 3 Advanced Clinical Andiology Thearies, methads, and procedures for special disgnostic testing in
audiology
X 3 '1‘r|.-ndts i{: Cuntemporary Recent resenreh and advances in knowledge of auditory capacities
Audiolagy
X X 3 Anatamy anel Physivlegy of Consideration of respiration, phonation, articulation, audition
Speeen pnd Hearing Mechan-
isms .
X X 3 Hearing and Speech Scivnee Fundmental eharaeterlstics of acoustic stimuli in speech and hear-
i processes
Mcm{:his State Pscv‘ch. and X 3 Hearing Conservation Physics of sound; noise mensugement and analysis; anatomy and
Univ, dpeech and funetion of the ear; hearing conservation
Hearing
MiamifUniy, Paych, X 4 Sensary Psychology Sensory psychephysiology ; emphasis on hearing and vislon
Mich, State Uniy, Audiology and X 4 Acoustic Phonetics Analytic study of the acoustics of speech
Speech Scl.
Mich., Unlv, of Elee, Eng, X 3 Electroacoustics and Ultrasonics Electromechnnical and electroacoustical systems; loudspeakers and
microphones and acoustic measurements
Eng. X 3 Acoustics . Introductory
X X Acoustic Signal I'rocessing . . .
Eng. Mech, X 3 Waoeve ’Molinn in Continuous Wave propagation in elustic media; forced motion of elastic aystems
Media
Mech. Eng, X X 3 Funilamentals of Modern Plane waves and neoustic fiehls of point sources; transmisaion and
Acpustics radiation phienemena; randnm processes, correlution and pawer
. spectral cdensity relationships; Slmlln_fll{ methods; concepts of
. noise and vibration control in mechanical system design
Otolnryngology X Physiological Acoustics .
PBhysiolugy X 2 Physiology of Tearing Acoustics of the middle ear
X 2 Wecrnrrh Mwihads Acoustic measurements in otehinoluryngology rescarch
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Courses with Major Acoustics Content—Continued

LEVEL
Under- Grad,  crrmrx
INSTITUTION DEPARTAENT grad. HOURS COUKSE TITLE [ESCRIPTION WHENE PHOVIDED AND PERTINENT
Minn., Univ, of Aeruspace X X 3 Acoustic Wave Propagation
X X 3 Architectural Acoustics
X X 3 Jet Engine and Aireraft Nolse .
Elec, Eng, X 3 Fundamentals of Acoustics Vibrations; compressille fluids and acoustic eguations, radiation,
transmission; nonlinear acoustical phenomena; shock waves;
. . . ) acoustics of moving media
Lng. und Mech, ~ 3 mecuiical wuve Prapagation
Geaphys, X 33 Theory of Elastic Wave
Propagtion
Speech Sci, Path, X 3 Fundumentals of Sound Husic acouslics, emphasis on decibels and theie manipulation
and Audiclogy . .
X 3 Hearing Scienee Psychoreoustics
X 3 Noise and Man Damage risk criteria; hearing conservation programs; car profection
Miss,, Univ. of Dhys, X 6 Acuustics Physical neoustics and relnxntion processes
Montreal, Unlv, of Architect, X Acoudtics Acoustics, acoustic materials, and design requirements for public
buildings; control of noise and vibration
Mo,, Univ. of Specch and X 3 Introduction Lo Audiology Theary anit principles of audiology .
Kansas City Hearing Sei, X 3 Sslcuch Science Physical phenemena assaciated with hearing
X 3 Physiolugy of Speech Anatomy of the ear
Rolln Phys, X X 3 Acoustics Principles of wiuve motion and the selence of sound, Including the
prodluction, transmission, and effects of sound; application te
pringiples in speech, music, radio, and nrchitecture
Nev,, Unjv. of Speech and X X 3 Introduction to Audiometry Anatomy of the ear; physics of sound; path of the ear; hearing
Dama \ conservition . .
X 3 Clinleal Audiology Measurement of hearing and medical interpretation of result
X 3 Instrumentntion Calibiration of acoustic instruments; rmeasurernents of sound levels
N. H., Univ. of Elee, Eng. X X 4 Introduction to Acoustics General introduction to physical acoustics with emphasis on noise
and architectural ncoustics .
b4 X 4 Underwater Accustics Inteoduetion te problems of sound propagation In water
N. Y, Univ. Meteorology and b4 3 Transmission of Sound in Underwater ncoustics; introduction to theory of sound transmission
Qeennop, Seawater
N. €. State Unly, Ind, Eng. X 3 l-Ili)mu_n Factors; Equipment
esign
X 3 Human Factors; Systems Design
X 3 Skilted Operator Performance
X 3 Biotechnology in Systems
Lnginvering i . .
Paych, X 1 Noise "allution Seminar surveying the nolse problem: industrial nojse, dumage risk
. . . criteria, airport noise, sonic booms
X 3 Specin! “Topic—Psychaacoustics Seminar covering heaning, speech communications, analysis nnd
synthesis of speech, perception and psychophysics
N. C,, Univ. of Dsych, X 3 Seminnr: Contemporary Tssues Psychoncoustics seminer; review of relevant litetature
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LEVEL
Under- Grad,  cuEpiT
INSTITUTION DEPFARTMENT yrad., NGURS COUKSE TITLE DESCRIFNION WIERE FPROVIDED AKD PEKTINENT
Northeastern Univ,  Elee, Eng, X Ihysieal Acoustics Rauliﬂliuu,i tr.'ulmmissiun, and absorption of plane juxl spherical
; diztribnted systems
X Speech Communications stic translucers; methanism of speech production; analog
, synthesizers of speech
X Underwater Sound Fomlamentals of sonas snd acoustic signal processing; echo ranging
wd elireet listening; matehed flvers and ¢orrelation deteetion
N. Lil. Univ, Specven Dalh, ol X 3= Audition and Acoustics I'hysical acoustics, the normal auditory process, and psychophysieal
Audiclogy proceaaes relevant Yo awdition
X 3 Introduction to Speech Science Perceptual, physiolagical, and scoustical unalysis af speech and the
relitiun te phonetie theory
X I Speech Science The acoustical, physislogical, and payehological foundutions of ural
ecommunjcilion
X 3s Auditinn Acoustics, psychophysicnl methods, and’ the measurement of the o,
Illlrlll:l] i J‘L'.‘\Il(lllhl! n
X k) Acoustic Instrmentutjon Theoretical awnd practical aspeets of clectronic audio-frequency lub a
m]uiipim-ul ennmmunly used for evaluntion amd research in speech ot
et fiology
X 3 Experimental Phunetics l\'L!:»L'.'ll'l.'h :ml litly methods used fn analysis of speceh and the speech 3‘3
mechaniam -
Northwestern Civil Eng, X X Dynamics of Structures Analysis of systems witly one and several degreeseol-freedom; non. O
Univ. lincar [orec-displacement relation aml damping; vibrations of  »
Nexural members -
X Theory of Elasticity 1, 11 Wive motion i elastie mmedia, stress and stenin .
X Seil Dynamics Nuclear weapon elleets, earthquake respanse, vibrations of machine 2
foumlations, wave propagation and attenuation, linear and non- 1
linear systems =
Communicative X X Introduction to Isychoacoustics Pitch, lowdness, differential sensitivity, distortion produets, adap- ¢
Disarders tion, fatigue, masking, hinaural processes, and auditory theories |
A B)eccit Suivoue Physiologic, neurologie, and aceustic study of speech monitoring,
control, and pereeption =
X Community snd Industrial Screening tests; pure-tone awdiometry; community services v ¥
Programs in Audiology ausdiology; mvasurement, evaluation, and control of industrial &
nolse; ncutstic trathng
X Tapics in Physiological Advanced eapesimental techniques; inner-ear mechanics, neural
Acoustics coding, and feedlick mechanism i the auditory: system
Elec. Eng. X X Engincering Acoustica Mechanicat vibeating systems and electricsl annlogs with applica-
tion 1o lowdspeakers and micraphunes; large-arca and underwater
Acinestics
Eng. Sci, X Wave Prapagation Wave cauation In one, two, and three dimensions; Helmboltz coun-
tion; guideil and unguided propagation of electromagnetic waves;
rasdiation from structures; surface waves
X Theory of Diffraction Transmission and reflectiun of waves; diffraction by evlinders,
splieres aned olistacles of uebitrary shapes
X Geophysical Fluid Dynamics Hasie vquations; steady motiens; steatificat’on of the almosphere,
L aevans, and Likes; waves in shople models; theory of rays
Linguistics X Deseriptive Analysis I3 Prineipiles of articulatory phonetics, ucoustic phoneties, and phone-
Phenetics tie transcription
X Introluction to Instrumental Techniques of instrumental phoneties, articulatory and ncoustic
Phoneltics '
Semesters
.
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Coursesg with Major Acoustica Content—Continued

LEVEL
Under- Grad. CRELIT
INSTITUTION DEVARTMENT grad, 10 URS COURSE TITLE RESCRIPTION WIHERE 'ROVIDED AND PENTINENT
Nurthwestern X Acoustic I'honeties Study of the acoustic aspeet aml spectrographic characteristies of
Univ, speech
{continued) Math, e Differentinl Equations of Mathe- Green's function, thenry ol distributions, integral equations, spee-
matical Mhysies tral thweoey, wave equation
Mech, Eng. X X Mechanical Vibrutions Vibratinns in single- snel multiple-degrees-of-freedom systems; free
anl furced vibrations with various {ypes of damping; vibration
measurenent sl contrnl syestems . ) .
X Naonlinear Vibration Analytical methads of selutian of problems of mechanienl viliration;
free damped st sndamped vilieation; elliptic Tunctions; phise
_lll;uu: singnlar points; futier
X Viliration of Continua Vibration of sirings, membrancs, plales, spheres, beams, and rors;
. seleeted 1«1l|nc.-a X
X Advanced Mechanical Vibrations Fundumental chearivs of vibration and machine dynamics and (heir
:lpllliculinn o engineering prahlems
X Dynamics of Shells Fundamental dynamical equutions of shell theary, vibration of
cylindrical shells; shallow shells; variational principles and
afyroximate methodls
Nol}re' Da:_m:, Aero,/Mech, X ~ 3 Linear Vibrations Classical mechanical vibrations with acousticul examples
niv, o
X 3 Dynamics of Elastic Systems Viliration sl wave propagation
Architect, X ? Luvironmental Control Architecturnl acounstics anel building noise control
Ohio Statce Preventjve X Avintion Medicine Appru, 4 houts Lioucoustics
Univ. Medicine
Ohio Univ, Hearing and X 4 Speech Science An acousticn) deseription of speech production and perception
Speech
X 4 Speech Seience Lab Methods Practical application of materlal learned in speech science
X 3 Lxperimental Phonetics 1 Advanced eourses in acousties relited Lo speech production and
X 3 Experimental Phoneties TT perception
X 3 Eaperimental I'honetics IT1 .
Phys, X X 3 Acoustics . Introduction to viliations and waves
X 4 Advanced Acoustics Physical acoustics
X 2 Theoretical Acoustics Acoustic fields
X 1 Resenrch Seminar Acousiic research
Okla, Stote Uniy, Architect, X 3 Environmental Control in Transmission, absorption, reverberation time, room shaping, noise
Iildings canirol
Mech. Eng, X . 3 Vilrations . Lumped parameter, distributed parameier
x 3 Engineering Acoustics Wuve mwcl, mcchnmca! radialion, noise measurement and control
Phys. X 3 Selected "Topics in Acoustics Selected topics in acoustics; radintion, transmission, and absorption
. . . . of neoustic waves; high-intensity ch’rctn; ult_rusnnlcu
X 3 Special Problems in Acoustics Advanced problemas in ncoustics and ultrasonics
Okla, Univ. Communication X 2 Vaice Science Laboratory Labworatary experience in techniques for speech analysis
Med, Center Disorders . .
X 2 Advanced Voice Science Review of literature on speech anulysis, synthesis, and perception
Ore., Univ, of Med. Sch, X 5 Physiologicnt Acoustics Survey of eurrent work at all levels of the auditory system
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Courses with Major Acoustics Content—Continued

LEVEL
Under-  Grad. CREMT
INSTITUTION DEIARTMENT grad. TIUKS COURSLE TITLE DESCRIFMTION WHERE PHOVIDED A''D PERTINENT
Penn, Mil, Coll. Eng, Mech, x 3 Mechanical Vibreations
X 3 Vibrations
Penn, State Univ., Aero, Eng. X 3 YFlow Induced Noise Specinl supervised study on theory and experiments on flow-induced
noise
Architect, Eng, X X 3 Building Acoustics Noiselcg?lro] in buildings; ventilating system nolse; ncoustic design
variables
X 2-12 Resenrch and Problems Investigation, analysis, anil preparation of comprehensive report on
architectural acoustics
X 3 Advanced Architectural Acaous. Noise control in buildings; ventilating system noise and vibration
tics and Noise Control
X 2 Introductory Architectural Simple physics of sound and hearing; criterion for occupancy and
Acoustics and Noise Control privicy in buildings £
Continuing X 0 Underwater Acoustics One-week seminar )
Education X 0 Vibration and Vibration One-week seminar o
Diuniing
Elec, Eng, X 3 sllllisll'.lﬂﬂ ‘Theory of Application of correlation and convelution to the detection of ﬁ
Cummunicatiuns signils and neise _
Eng, Acoust, X I-6 Specinl 'rublems in Acoustics Supervised study of any selected acoustics problem -
X ! Seminar Recent developments and eurrent rescarch in acoustics (9]
X 4 Underwater Sound Propagation 1'ropmgation of sound in ocean; includes reflection and scattering S
X 4 Sonar Fngineering I'roblemy in underwater detection and tracking T
X 4 Modern Acoustic Signal Signals, noise, filtering, ambiguity functions, lincar and nonlinear
Processing signal processing A
X 4 Electroacoustic ‘Fronsducers Translucer theory, design, and ealibration 1
X 3 Acoustics in Fluid Media Acoustic radiation und scattering, standing waves In ducts and
cavitics, prupagation in moving fluids ﬁ
Ene. Mech, X 3 Theory of Vibrations Ma{hcmnlic:ﬂ theory of vibraling strings, beams, membranes, and !
slatey
X 3 Vibration and Shock in Damped Villmruliulml propertics of various miaterials asa function of stiffness, <&
Mechanical Systems damping, and mode of excltation; transients; shock spectra; 0
dimage; nonlinear respanse kg
X 3 Stress Waves in Solids tress waves in elastic and plastic media
X 3 Ex\s;‘egimqntnl Masthods in Vibrationad propertics of materinls; nondestructive testing
1brations
X Randsm Vibrations Prabaliiity theory applied to random vibratlons of Hnear and non-
fincar systemns; excitation of turbulence and noise; scoustic
damping
Geophys, X 3 Seismology Transmission of seismic waves
Mech, Eng. X 3-12 Noaise Cantrol in Machines Specind problems in the attenuution of machinery noisc; laboratory
Phys, X 3 Intermedinte Acousties ibrutions and simple vibrating systems
X 3 Theoretical Acoustics Complex vibrating systems; teansmission through elastie and visco-
clastic medin with discontinuitics
Speech X X 3 Anntomy and Physics of the Ear Structure and function of the ear and vocal mechanismn; pathologies
and Voeal Mechanisms affeeting language processes
X 4 Seminnr in Speech Scicnce Physical and physiological bases of speech and vaice; introduction
ta laburatory technicques
Speech Path, and X 3 Purc-Tone Audiometry Techniques and interpretation of pure-tone audiometer measure-
Audiology muents
- Tl A e e P b AL i FRCRNERINYY FR—




Courses with Major Acoustics Content—Continued

LEVEL
Under-  Grad, CREDIT
INSTITUTION DEPARTMENT graud, TOURS COURSE TITLE DESCRIFTION WIIERE PROVIDED AND PERTINENT
Penn, State X 3 Speech, Audiometry, and Techniyques aml interpretation of speech reception tests; hearing
niv. Flearing Aids adeds and acdvisement procedures
{continued) X 3 Acoustic tnstruments for Hearing Acoustical instruments }nr research in hearing and nnise control
X 3 Noise and Hearing Criteria fur noise dumige to hearing; legal requirements and hearing
rotechion
X 3 Intraduction 1o Audiology l‘lly-_-'ics, physiology, psyeholegy of hearing
Fenn,, Univ ot Bionwd, Knyg, X 3 Ultrasonics Wave equation for iden] solids and viscoclastic materials; trans
Program, itycers; Vomedical npplicu!iuns; eqavilation; absorption mecha-
Elee, Eng. Dept, nisms i uids; veloeity and absarption measorement in fuids
Blee, Kng, X 2 Ultrsonics Wive prepagaation piczoclectric sulids; transdueers atul equivalent
circuits; wvelocity il alsorption measurement; propagalion in
semiconducting nulerinls; ultrasonic mpplitiers
Linguistics X X 2 Acoustic I'honetics: Descripstion of speech signuls; acoustic fealures and vocal tract
canhgurations and movements; lingwistic significance versus
rectumilaney in signals
X 2 Production and Pereeplion I'honetic traascription and experimental determination of accurncy;
of Speech physiclogically versus linguistieally determined  (hresholds in
sweech prerception
X 2 Seminar in Acoustic I"honetics Sensinur in special topics
Pitt., Univ, of Bioacoustles X 5 The Application of Biophysical Physics of sound, computer processing of electrophysiological data
Principles to the Study of
Auilition
X 4 Electrophiysiology of the Transduction of neoustic enerpy inte nerve impulses, nearal coding
Aulltory Systen of acoustic variables
;:'I X 2 Psychuacoustics Study of hehaviaral research in nudition
- X 3 Selected Topics in Psychoacous- Study in depth of specific paychoacgustic tapics
o lics
g X varies Independent Study in Bio- Independent pursuit of selecidd topics in Tioacoustics
F acaustics
o X 1 Seminar in Hioacoustics Presentation and diseussion of current research fAndings in Bio-
- neoustics by stafl and guest speakers
E- X varies Researeh nnal Dissertation for Dissertution work in Bicacoustics
the "D Degree
E DPolytechnic Inst, Ihys, X 15 General Physics Introductary; units
5 Drooklyn
E  Princeton Univ. Atchitect, X 10 Architectura) Acoustics
X 10 Archilecturi] Acouslics
\ Paych. X 3 Hearing Genernl aren of hearing and neoustics necording to necds of student
f Purdue Univ, * Audiology and X Experimental Audiology: Analysis oudiological tests; design of audiological research; noise
- Speech S, ) *sychoncoustics control, and industrial audiology
Elee, Eng, X 3 Fundimentals and Applications Electromechanical circuit analysis, traveling-wave systems; sounds
g of Acoustics riclinting systems and transducers; sound sensation and the
A B - . . hearing mechanism
& Mech. Eng. X 3 Engincering Acouslics Wave equation, Fourier analysis, sound transmiseion, response of
o systems to shocks, propagation in ducts
F o
2
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Couraes with Major Acoustica Content—Continued

LEVEL
Under« Grad,  crEDIT
INSTITUTION DEPARTMENT grad, HOURS COURSE TITLE DESCRIPTION WIERE PROVIDED AND PERTINENT
Purdue Univ, X 3 Advonced Engineering Acoustics Radintion of sound from structures, response of structures to pres-
(continued) sure fluctoations, seynd trunsmission using statistical energy
R analysis, experiments A
3 Nuise Pollution nnd Its Control Introduction 1o engineering  acoustics, the ear, envirenmental
acoustics, instrementation, sonics, and noise-control techniyues
Rensaelacr Poly- Geology X 3 Ocennography . Inciudes acoustic radiation .
technic Inst, Math, x 3 Mathematics Elective Theory of sound teansmission with application to the ocean
Rhode Island Elec, Eng. X 3 Electroacoustical Enginecring I Desipn of élr:ctmncnu::lic transmission channels and psf,'choucuustic
Univ, o aspeets of use for high-quality musie
X 3 Electrazcoustica] Engineering 11 Sturage of sound, studio-design ond nceustical measurements
Ocean Eng. X 3 Underwater Acoustics [ Underwater sound prepagation, reflection; vilwation of strings,
X K] Underwater Acoustics 11 membranes, ransducers
X 3 Underwater Acuustics Vibratory systems, propugation, ray theory, normal moces
Propagition
X 3 Bioacaustics
Rochester Inat, Mech, Eng. X 5 Meehanical Vibrations Vibration of systems with several degrees of {reedom, vibration of
of Technol. elustic bucies, vibrations-mep  *ing Instruments
Rose Palytechnle Phys, X 4 Acoustics
Inat.
Rulgers Univ, Mech, Eng. X 3 Acoustics Propagation in fluid media; application to nelse problems, sonic
boom, and combustion [hstabi il'y
X 3 Acerodynamic Noise Introduction to modern thearies of acrodynamic sound with appli-
cations to jet noise, propeller noise, and senic boom
St. Edward's Univ. Phys, X 4 Wave Motion, Light and Sound Introductory course; general wave motion and sound
San Dicgo State Phys, X 3 Acoustics Wave mation; transmission, attenuation; introduction to speech
Coll. . und hearing, underwater sound, architectural acoustics
X 2 Acaustics Laboratory Labaratory In velocity of sound, acoustic jmpedances, calibralion
of microphanes and lowdspeakers, reciprocily mensurements,
i architectusal aconstics, und radition
X 2 Applied Acoustics Propagation in various meding underwater ncoustics; transducers;
A sanar equation; unalysis of signals nnd noise
x Advaneed Acaustics Wave cquations; altenuation; propagution in bounded and un-
. bounde:] media; radintion and scattering
X 3 Senior Thesis Individunl student investigation and report on problems in acous-
tics for seniors .
X 36 Rcﬁcnrch and Thesis for Master’'s  Muster's investigation und thesis; emphusis in acoustics
cgree
Speech Path, and X 3 Audiometey Includes physics of sound and the decibel
Audlology
San Fernondo Phys. X 3 Sonics Sim{)!c vilirating systems, propegation of sound In flulds, elements
Vniley Stote of underwater acoustics
Call.
‘Scranton, Univ,of  Phys, x 3 Acoustics Basic course
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LEVEL
Undet- Grad,  cuemT
INSTITUTION DEPARTAENT Jgraid, 1LOURS COURSE TITLE DESCRIPTION WIERE I'ROVIDED AND PERTINENT
Southumpton, Eng, Sci. X [4) 1lumun Factors in Enginecring
Univ. of X 6 Acousties and Vibration
Inst. of Sound X 2 Fundamentals of Acoustes
amd Vilieation X 3 Random Process Analysis
Research X 2 Fundamendals of Vibriation
X 2 Tarbulence and Avrodynamic
Nnise 1
X 2 Turbulence nnd Aerodynamic
Nuoise 1T
X 2 Sound ‘Vransmission
X 2 Noise Control
X 1 Theory of Acoustics
X 2 TI'hysical Acoustics
x 2 Subjective Effvcts of Noise -
X 2 Vilwatien of Adreralt Struclures O
X 2 Nuilding Acoustics =]
X 2 Auvditatin Acoustics =
X 2 Sociologicu) Aspects of Noise wn
N 2 Stractural Vibration | ~
X 2 Structural Vibration I1 -
X 2 Materinls Eugioeering &
X 2 Randum Vibettion -
N 2 Mauchine Vibration nnd Noise =
X 2 Vibration Control
X 2 Nonlinear and Selfl-Excited =z
Viliration o
X 2 Shack und ackaging =
8. C., Univ. nf Eng h.d b k! LiLiatiuas Mechanical vibrations of discrete and continuous systems T’
Suiljtllcrn (Cnlif., Architect, X ? Envirenmental Control Architectural acoustics and building noise control [
niv. o th
Mech. Eng, X 3 Enginecring Acoustics G
X 3 Undlerwater Acoustics
Phys. X 2 LElementary Acoustics Very clertentary course for music students
Southern Miss,, Speech and X X 4 Acoustic Thonetics Basic acousties and the acoustical theories of speech production
Univ, of Henring and means of measuring acoustical properties
X 4 Seminar: Lnboratory Procedures Laboratory; sigtad production and analysis with nnalog und digitat
technigues
State Univ, N. Y., Psych, X 4,2 Perception General survey of perception; special emphasis on auditory pay-
Binghampton chophysics
Buflnle FEAS X 3 Mechanical Wave Propagation I Wave maotions, in mathemntieal terms related to the wave equation
and in specifics, Le, acoustic, elastic, and gravity waves
Paych, X 3 Sensation and Perception Intracluction Lo phenomenn of sensation and perception, and
methads by which they may be studied
X 5 Tiologleal Dazes of Behavior Includles psychaphysiology of hearing
X 3 -Diseriminal rocesses Psychophysinlogy of the senses
Speech Path, and X 3 Speech Perception Introduction to reseurch and theories In the fields of speech percep-

Audiology

tion and signal deteclion
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& Courses with Major Acoustics Content—Continued
I
LEVEL
= Under-  Grad, CREDIT
g‘ INSTITUTION NEPARTMENT grid, noURS COURSE TITLE DESCRIFMON WHENRE PROVIDED AND PERTINENT
T Swte Univ, N, Y, X 3 Hearing 'roblems anl Testing Study of problems of bearing, and disgnosis of such prollems
® huflalo X 3 Auditory ‘Training nid Speeeh Auditory hahilitation
(contintied) Rearling
- hY 3 Residual Hearing and Hearing Hearing habililztion with emphasis on sprech audiometry and
5 Aids hearing-aid eviluation .
a X 3 Advanced Clinical Awliometry Theory and applicinion of tests and testing equipment
= X 3 Advanced Clinical Practicum in Lxperiment with clinical cases
o Speech Carreetion and
= Audiometry
g hY 3 Hearing Prablems and Testing Intensive study of }-mhlumﬁ associnted witl hearing loss
B hy 3 Seminar: Hearing Disorders Study of aspects ol hearing loss—-emphasis on research
-
~  Stevens Inst, Qcean Enyg. X 2 Acoustics Fundamentals of vibration, plane and spherical waves, sources,
Technol. receivers, resoaters, ultrasonics, abserption, speech, hearing,
- nodse, andd architectural acoustics
9 X 2 Acoustics Laboratory Espetiments illusteating principles, practices, instrumentation for
b ncoustics; sources, receivers, foom acoustics, and underwater
neoustics
X 2} Acoustic Signal Processing Application of signal processing technbques to ncoustic signals;
LFourier trunsform, convalution and correlation integrals, optimum
Blters, miditive and stecred arcays
X 2 ‘Fransducers Stress-strain relations of piczoviectric, clectrostrictive and magneto-
strictive transducers
X 2 Underwater Acoustics I Fundamental equations governing sound propagation; ocoustic
properties of seawater; principles of nctive ond passive sonar
syslems; Noise in ocenn environment; control of sound from
surfice and submerged veossels
X 24 Underwater Acoustics 11 Advanced underwater acousties; selected topics of current interest
such as normal mode theary
Symcuse Univ, McAch. Eng./ X 3 Independent Study Acrodynamic neise study under guldance
erospace
e X 3 Gns Dynamics Acrodynamic noiste
Linguistics X 3 Acoustical Techniques in Experimental techniques for the analysis of the acoustical parame-
Phonetics eters of sprech
X 3 Fhysiological ‘Techniques In Experimental techniques for the mensurement and analysis of the
Thonetics physiolagical parameters of speech
X 3 Mathematical Analysis of Speech Relationship Letween the acoustic parameters and the parnmeters
of the speech mechanism; speech synthesis and analysis
Scnsory Com- X 3 Anatomy of Sensory Systems Descriptive anatomy of the suditory, visua!, cutaneous, olfactery,
musication gustatory, and vestibylar systems
X 3 Sensory Physiology of Maminals Functioml organization of mammalian sensory systems; emphasis
on the amlitory system
X 3 Measurement of Sensory Experimeninl methods used to obtain the operating characteristics
Characteristics of sensory systems
X 3 Anralysia of Sensory Systems Sensory characteristics in terma of physiolog.cal processes
Temple Univ. Speech X 3 Seminar: Acoustic Phonetics Examinatlon of literature dealing with the acoustics of speech
proshuction
Tenn,, Univ. of Audiology and X 3 Bases of Speech Inctudes ncoustics of speech
Speech Path, X X 3 Volce Scienee Anatomy, physiology, and acoustics
T e e bk b i ik )
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Courses with Major Acoustics Content—Contitued

LEVEL
Under-  Grad, CREDIT
INSTITUTION DEPARTMENT prad, HOURS COURSE TITLE DESCRIPTION WIHERE PROVIDED AND DPERTINENT
Tenn,, Univ, of hy 3 Experimentna) Study of Speech Experimental phonetics, instrumentation
{cuntinued) X 3 Experimuntal Study of Tearing Dsychaacoustics, instrumentation
b 3 Ln'l;olintlnry Methods in Speeeh Leipment used in the analysis of speech and hearing
anek Elowring
X 3 Physiologival la\cnusliCS Teehnigues in measuring cocllear potentinl and a survey of the
research literture
X 3 Military and Industrial Acoustic analysis equipment; sound level meters, microplones,
Auliolopy leve] recorders, lilters; survey of lilerature on noise studics
I'hys. X X 4 Plysical Acoustics Consitlerations fundamental todetailed juvestipation of any lranch
of acoustics
X 1 Ultrnsonic Seminar
hy 3 Au!ly‘-imcml Topics in Clissieal Advanced tapies of current interest are discussed in detail
eory
X 3 Advaneed Topies in Quantum
Theory DPhysics
Tex,, Univ, of Architect, X 3 Acpustics of the Environment Architecturnl and enginecring acoustics as it relutes to man’s
enviranment
b d 2 Architectural Acoustics Introtluction to ream acoustics and noise control; related to nrchi-
tectural design and construction
Elec. Eng, X X Introduction to Engincering
Acoustics
X X Traveling Wave Fnpgineering
X Electromechunical Uransducers
b4 Underwiner Sound Engincering
X Waves in Layered Media
x Nonlinear Acoustics
Mech. Eng. X Vibrstiong and Sound
X Acoustics Fichd Theory
X Ocenn Sound Prepagation
hY Underwnter Signaling
X X Nuoise andd Vibration Contral
X Introduction to Engineering
Acuuslics
Thys. X Viliration and Sound
X Acvustic Sigoal Processing
X 4 General "Technical Physies General survey course
X 4 General Cullege Phyrics Genernl survey course
Taych. X X I'sychaphysics
X Mivsinlogieal Msychology
X Audition Psychuplysies of hearing; emphasis on signul detection theory,
relevant math and electrical theery
Speech Path, nnd X X Intredduction to Speech Path-
Audialogy ooy and Awliology
X X Th]l.‘: Vocal Mechunism and the
inr
X 3 Technigues and Interpretation
of Heuring Tests
X 3 Clinical Audiningy
X 3 English PMhonetics and American

Dinlects
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Covrges with Major Acoustics Content---Cantinued

INSTITUTION

DEPARTMENT

CREMT
IIOURS

COUNSE TITLE

DESCRIPTION WHERE PROVIDED AND FERTINENT

Tex., Univ, of
(continued)

Tatonlo, Univ. of

Tulane Univ,

Union Cell,

Y, S, Naval Acad,

U, S. Naval Post-
grad, School

Ingt. :}_cmspncl:
aluuies

Architeet,

General
Education
Mech., Eng.

Special Program

Ihys.

Elec, Eng.

Meceh, Eng,

Oceanngraphy

LEVEL
Undler-  Grad,
grad,
hY
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

[ Y PP Y SRR

S0

Eovh
oty

QO W kh o

Elements of Mhvsical Phonetics
Speech Perception

Research in Speech: Audiology
Advanced Audivlogy

Pediatric Audialogy

Tllcury of Sound

----- gl

arciOnE

Acoustics
Seminar in Architectural Science

I'apulstion and Noise Pollution
Sound and Music

Mechanical Enginesring Droject

Mechanical Vibralions

Mechanical Vilirations

Short Course; Modern Methods
of Industrin] une Product
Noise Control

Acousties .
Underwater Acoustics and Sonar

Sonar Systems

Sonar Systems Engineering

Underwater Acoustic Systems
. Engincering

Signa) Processing

Mechanlcal Vibrations

Mechanical Vibrations and Noise
Control

Advanced Vibrations
Sound in the Ocean

Sound in the Ocean

Fundamentals of flow noise, jet noise, fan naise, boundary-layer
noise, sonic boom

Introduction Lo architectural acoustics; busic sound theory, ah-
sorptinn, isolation, gpeech, mechanical system noise ane vibration,
and ronm acoustics

Architeetural design covering ilumination, ncoustles, water systems,
and indoor ¢limute control

Investigation of refationship Letween incrensing population snd
environmental noise

Physies of sound and musical instruments; the ear and its relation-
ship to the musicul scnle

Student-selected neoustic project

Introductory and intermedinte topics in theory and applications of
mechanical vilirations in engincering problems

Vibration theory in discrete mass systems 1 nd continua

Bu:l:kgr_uuml in theory, measyrement, and economics of noise re-

uction

Thegreticnl and experimental neousties |
Applied course for professional preparation

Sonar theory for active and passive systems; problems and limita-
tions of operuting a sonar system; miklern systems are included
Theory and engineering practices perlaining to passive and active
SOnAr SYSIEmS

Principles of underwater acousties communications, surveitlance,
and navigation systems .

Statisticn) decision theory to the detection of signals in noise;
ambiguity dingrams {or signal detection and parameter estima.
tien

Kinematics and kineties of free and forced vibration of linear sys-
tems having one to two degrees-of-feeedom

Vilirating systems of multiple degrees-of-freedom, free and forced
vilirations, naval applicativns of noise control, vibration isola-
tinn, damping materials

Matrix analysis of mechunien! systems with many degrees-of-freedom

A brief introduction to physies of underwater acoustics followed by
dutniledd discusslon of oceanographic factors affecting sound
trapsmission

Physics of underwater acousties (ollowed by a detailed discussion
of the veennographic fuctors aflceting sound transmission in the
aecan

' ®Lecture hours,

T
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Couraon with Major Acoustica Content—Continued

LEVEL
Under- Grad.  crepit
IHSTITOTION DEPARTMENT grad. HOULS COURSE TITLE DESCRIITION WHERE FROYIDED AND PERTINENT
U. 8, Naval Post-  Phys, X 4,2 Underwater Acoustics Survey of acoustics with an emphasis on sound propagation in the
grad. Schoal ocean; hasic eqiation for gonar, transducers for wulerwater
(continued) sound; laboratory experinents on underwiter ncoustics, spectritm
' analysis, and transducers
X 4,1 Fundamenta) Acoustics Mechnnics of free, foreed, and damperd simple vilratory systems
X 4,2 Underwater Acoustics Sound absorption and dispersion for classical and relaxing fluids;
transmission of sound in the ocean; the eikonal equation an
necessary conaditions f{or ray sccustics; ambient noise; target
strengih; the wonar equntions fur active and passive systems;
labortory esperiments
X 4,0 Explosive Shock Waves Explesive shoek waves in nie and water including Rankine-ag-
eniol equations, experimental duta; Llast loads on structures;
dumige mechanisnt uned principles of prolection aguinst damage
X 32 Special Topics in Underwater A terminal course: topics may include additjonal material In uneder-
Acoustics water acoustics, iransducers, nonlinear phenomena in acoustics,
noiss andd vibration contred; lnboratory experinients
X 4,0 Propagation of Waves In Fluids m!vmiccd trentment of special topics related to sound propagation
in the ocean
X 33 Trensducer Theory and Design A theoretical treatment of the fundamental phenomena basic to
the design of piezotleetric and magnetostrictive transducer ¢le-
ments andd arrays
X 03 Advanced Acoustics Lab Advanced laboratory projects in acouslics
X 0,3 Seminar in Applications of A study of current literuture on applications of acoustics Lo prob-
Underwater Sound lems of nuval interest
Universidad Architect. X 6 Installations Materinls and their uses for enclosures
Naclonal
Auténomn Science X Physics Theory aof acoustics
de México
Unly, of the Speech and X 4 The Auditary Process To acquaint students with the basic information in physical and
Pacific Hearing Sci, psychoicoustics
Utah, Univ, of Architect, X 1 Controlled Environment Architectural acoustics and nuise contral
Elec, Eng. b4 33 Electroacoustics Acoustic wnves and thely transmission characteristics; micro-
phanes, loudspeakers; architectural acoustics
Vanderbilt Unly, Hearing and X 3 Testing of Henring Theary and practice of hearing measurements with emphasis on
Speech Sel, baslc pure-tone sudiometric techniques; enusative factors in
hearing loss; evaluntion of audiometric results
X 3 Anatomy and Physiology of Structure and function of the neuromuscular system; fundamental
Spq:ccg physiological principles of speech production
X 2 Anatomy nnd Physiology of Structure, function, and pathology of beating; psychoscoustic
earing theories
X 3 Experimental Phonctics Rescarch methads, instrumentation, and findings in the field of
experimental phonetics
X 3 Psychoncoustic Instrumentation Latoratory procedures in the design and conduct of rescarch in
in Audiology andiSpeech audlolopy and speech seicnce
x 3 The Selection and Use of Henr- Clinical selection of hearing aids; principles of speech audismetry
ing Aids in asstssing the usefulness of residual hearing
X 3 Seminar in Audiology Review of significant literature in the ficld of audiology
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Courges with Major Acoustics Content—Continued

LEVEL
] Under- Grd,  creprr
g INSTITUTION DEPARTMENT grad. 1OURS COURSE TITLE DESCRIFTION WHERE PRGVIDED AND PERTINENT
n .
n  Yanderbilt Univ. X 3 Advanced Clinieal Audiology Special tests and eaploratory technigues in audiolugie assessment
o« (continuul) X 3 Seminar: Militury and Indus- ]L‘.’aring esnservation principles in the nrmee forces and in indostry
teinl Audiology
é"' Vermont, Univ. of Phys. X 1-3 Speciad Topics in Acoustics Virious topics in physical noonstics
i X 3 Binlogical I'ysics Wiaves of various kinds in hiology
?,' Phesiolove amd X 3 Speciad Sense Receptors Emphasis on the car
o Biophysics
- Psych, . X 3 Scusory Processes: Audition L
a8 . X X 3 Physiclogical Processes: Audition Physiological and psychiological seoustics
- Speech X 6 Rciml;ilimlivu Rudielogy
—
~  Victorin, Univ, of Phys, X 2 Acoustics General and fundamental acoustics
Vaych, X 3 Perception The experimental study of visual and anditory perception
bl X 1] Sensory Psychology Physiology of sensory organs and basic sensory processes
a ) X 1% Perception Higher order perceptunl processes, both visua! nnd auditory
Wash, State Univ, Architect, X 3 Architectural Acoustics and Fundamentals of architectursl acoustics; noise control; lighting
Lighting for architeelure
Wash,, Univ, of Aero. and Astro. X 3 Wave I'ropagation in Flulds and Time-dependent {lnid-flow problems; wave and shock propagation
. Solids in gases amd solils
Architect. X 2 Acousties Seminar Principles of aconstie designing as applicd to buiblings
Biolmgy and X 3 Wave Effects in Biomaterials Use u} ultrusonic, electromugnetic, and light waves for dirgnosile,
Llec. Lng. therapeuatic, and surgicad uses
Civil Eng, x 3 Wave Propagation in Solids Dynuwic furmulation of 1he theory of elasticity; elastic waves in
two- iuid three-dimensional solids
X 3 Introducetion to the Mechanles Rigorous develupment of basic equation of motion of elastic solida
i . of Conlinuous Media and Newtonian Buiils
Flee. Fngr k'Y 4 Flerirascoustics Fundimentals of ncoustics and the electroacoustical aspects of
electromechinical systems
X 4 Eleetroacoustics Vibeatinn of strings, bars, aicl membranes; ncousticnl wave equation
umil solutinns; eleetric, acoustic, and mechanical analogs
Mech, Eng. X 3 Mechanienl Vibrations Application of linear systems techniques to mechanical vibration
problems; applicutions in vibration lgolation, and instrumentation
X 3 Analytic Melbiods in Vibration Anmalysis of vilration phenomena in multidegree-of-freedom and
centtinuous systems
X 3 Nonlinear Mechanical Vibratlons  Nawlincar damping and restoring forces; applications of the phase-
plane delta and the Ritz averaging method
X 3 Random Mechanical Vibrations Measuring randam vibratlons, in designing simulation equipment
and in mechanical design for random vibeation in aircralt wnd
missiles
X 3 Iml)ulﬁivc Loading and Wave Analysis of Impulsive loading and wave propagation in selids,
Propagaticn liquids, and gases
Mech, Eng, and X 3 Acoustics in Engincering I Acoustic wive transmission, reflection, refraction, nnd diffraction
Elec, Eng. in solids, liquids, and gases
X 3 Acoustics in Engineering I1 Senttering of sound, diffraction, room acoustics, sound propagation
in flujds with flow
Mech, Emi. X 4 Aroustics of Environmental
and Civil Eng, oise
X 2 Fundamentals of Underwater Fundameatals of vibruiion; strings, bars, and membranes; plane

Oceanography

Acoustics

and spherical acoustic waves
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Courses with Major Acoustics Content— Continued

INSTITUTION

DEPARTMENT

CREDIT
HOURS

COURSE TITLE

DESCRIPTION WHLRE I'ROVIDED AND PERTINENT

Wash,, Uniy, of
(continued)

Wash, Univ,,
S, Louis

Wayne Swate Univ,

Western Noew
England Coll,

Western Ontatio,
Univ. o

W. Va, Univ.

Wisc, State Unlv,

Tzl

Speech
Speech nod
Hearing Sci.

Architeet,

Elee, Fng.

Speech and
Heuring

Paych,

Elee, Eng.
Phys.

Speech Path
Audiology

Comtmunicative
Disarders

LEVEL
Under-  Grad,
grad,

X

X

X
X
X
X

X
X

X

X

X

X X
X

X

X

X

X
X
X
X
X
X
X
X
X

2

[ R N AT

ww S
T

w Wiy W W W

(%]

Applications of Usderwater
Acoustics .
Acoustic Seismic "Techiniques

Survey of Psychoacoustics

T'sychophysies of Audition ]
DPsychophysics of Awdition 1T

I'sychuacoustics
Acoustic honetics
Physialogicnl Acoustics

Architectural Acoustica
Electroicuustics
Electroacoustics

Sensury Procuesses
Seminar in Audition

Directd Study
Electroncoustics

Ihysics of Music

Basic Speech and Hearing
Scienee

Advanced Sfaccch Science: 1
Acouatic Phonetics

Advanced Speech Seience 11
I*hysiological Phonetics

Hearing Scienee

Laboratery Instrumentation in
Speech atd Hearing Sciencea

Nuise andd Hearing 1

Speech and Hearing Science
Advanced Speech and ITvaring

Scicnce
Theuriva ol Hearing

Transducers amd arrays, passive and active tracking, acoustic
telemetering

Acoustic datin-taking techniques; anaiysis of acoustic bathymetry
anib seisiic data

Atditory sthmulus, hearing mechanism, man's abitity to diseriminate
sntnds

'sychophysieal apalysis of the nuditory system

Sig;ml detection theary: human psychophysics; clements of decision
{leory

Instrumentation research  techniques and signifiennt literature
pertinent to normal auditory attributes

Acoustic parameters of speecli; emphasis on electrographic analysis
uf speech

Seienlifie study of normal and abnormal auditory systems

Yundamentals of architeetural acoustics

Covers basic facts of zuditory and visual systems

‘I'npics range from physiological 1o psychaphysical aspects of hear-
Y . . .

Intensive reading of auditory literature

All aspects of music nml musical instruments from the physical
stantdpoint

Application of certuin Vrincip]cs of physical sciences to understand-
ing the processes of human oral communication

Advanced detailed study of experimental research in acoustic
shoneties; faboratory

J\(!\'Illltml experimenta) research in physiological phonetics

Txperimental research in psychoacoustics

Instruments employed in speech and hearing scicnices rescarch, their
design and apdication; experimental projects

Tnvestigalion u} the nudiologist's role in the study of noise nnd its

¢lfect on hearing

Psychologicn], acoustical, anptomical and physiologleal character-
istics of normal speech and heariby laboratory

Experimentation and experimentad Hterature relative to speech
production, transmission, and pefeeption

Psyclwacoustic amld Boacoustic aspects of hearing; nalure of audi-
tory stimuli and pereeptual belwvior; localization and other

factnrs
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Courses with Majfor Acoustice Content—Continued

- LEVEL
s Under- Grod,  ceEDIT
g INSTITUTION DEPARTMENT prad, HOURS COURSE TITLE DESCRIPTION WHERE PROVIDEP ANII PERTINENT
n
& Wise, Unly, of Cammunication X 3 Hasie Procedures in Audiolugy Administration and interpretation of hearing tests )
X X Advanced Procedures in Calibration problems and techniques; interpretation of audiuvmetric
Audiology findlings
Z Communicalive X 3 Specch nnd Hearing Science I
a Disorders X 3 Speech aml Hearing Science 11
3,' X 3 Specel nnd Tearing Scieoce T
™ X 3 Speech andl Hearing Science 11
= X 3 Psychoacuustics
X X 3 Aroustical Thonetics
- X 2-3 Serninac: Speech Science
~ Gedlogy and X X 3 Intrzluction to Wave Muthemntics and physics of sounc-wave propagation in one- two-
Geophys. Propagation and three-dimensional systems
s X X 3 Marine Geophysics Use of unilerwater sound in remote sensing of the sea floor
s Linguistics X X 3 Introduction to Experimental
1'honetics I
X X 3 Introduction to Experimental
Phoneties 11
Psych, X 2 Seminar: ‘I'he Psychology of
Hearing and Communication
Woods Hole Geophys. X kL Maritie Geophysics General course, inclutles acoustics
Ogeanographie X 3 Untlerwater Soundd Transmission Theoary
Inst, X K Selsmology (marine) Theary, practice, data work
X kK Ocennographic Instrumentation
X 3 Acousties and Marine Animals
Yule Univ, Ditiue X 3 Theatre Eagincering Introduction to physieal acoustics and {ts applieation to performing

urts facilities

& Semiesters.
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Education in Acoustics

Editorial Note: The following two wnoles ore addenda apd coprections lo the material on
“Fducatim in Acousties™ in J. dcousl, Soc, Amer, 1B, 442-456 (1970).

Avalilability of Formal Courses in Acoustics in Collzges and Universities

Joun C. Jounsox

Ordnunce Research Laboralory, The Pennsyleania Stute University,
trniversily Park, Pennsyhiania

1120 Volume 49 Number 4 (Port 1) 191
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Couraes with Major Aconstics Content

sauey 30 Kamog joosnedy syl 3o (oismop ayy

LEVEL
Under- Grad. CREDIT
INSTITETION DEPARTMENT grad, UDURS COUKSE TITLE DESCRINTION
Teachers Coll,, Speech Path. X 2 Electronics and Acoustic Basic concepts in electronics; principles invalved in pawer supplies, ampli-
Columbia Univ, and Audiology Instrumentntjon fiers, nudiogenerators, and laboratory instrumentation
X 2or3 linaroustics Criticnl study of the macro- and micro-anateny anid shysiology of the
auditory mechanism
X 2or3 I'sychencoustics Principles of psychaphysics; scales of measurement and functions of per-
ceptunl auditary attrihutes; analysis of psychophysical methadologies
underlying selected audiolopgicn] tests
X 2 Auditory Physiology Sty of the mechanies anet electrophysiology of the midele and inner car;
theories of hearing; central anditory furction; electrophysiological re-
senrch procedures; for advanead students in audiotogy
X 2or 3 Tdentification Audicmetry Principles and practices aof school Blentification amd hearing conservation
anel Hearing Conscrvation progeams; problems of industrial cnd military awdiology including ear
Programs profection, susceptibility, sound-level measurements, and damoge-risk
criteria
X 2o0r 3 Clinical Audiometry: Pure-tone air- and hone-conduction audiometry; principles of masking;
Principles and Procedures speech andinmetry
X 2ord Differential Audiometey, I ‘Tests wsed in differential ciagnosis of audilory disorders; rutomatic
awdiometry, loudness matching procedures, tests for functional hearing
loss, difference limen lests, tests of abnormal alitory adaptation
X 2or3 Differentin]l Audiometry, I Advanced wests for differential dingnosis including evoked respunse audivm-
etry, galvanic skin-response audiontelry, imnedance measurements, and
tests for central awditory problems
X 3 Probabllity and Stochastic Elements of set and measure theory; probability distributions, moments,
Prucessey clurncteristic functions, the central limit theorem; basic propetties of
random processes, stationurity and ergadicity carrelation functions, and
prower speetra; linear and nonlinear operations on random processes
3 Communicntian Theary Representilion of randem processes; continsous communication systems
(AM, M, PAL}; the discrete process paint of view of comimunication
theory; aptimum receiver priuciples; coherent detectors; channe] enpacity
umel the encoding problem elements of coding; parity-check codes; cons=
volutionil encodlera; sequential decoding
X Mathematlcal Analysis of The physienl causes of random disturbances, such as thermal and shot
Rancdom Signals noise; representativn of enndom processes and their properties, including
s of zero-crossings as well ag envelope and phase of narrow-hand
naise; speetral properties nnd ather statistical properties of random pro-
cesses alier passage through nonlinenr networks
X Information Theory Shunnnn's mathematical theory of communication; souree entropy, channel
capaeity and the fundamental cading theorem for tliscrele and continuous
chinnels; information transmission under a specified fidelity criterion
X Detection and Estimatian The application of prolubility and information theory to the design of
Theory u[:timum receplion systems; a suevey of recent theories in signal detect-
ability, eptimum reception of signals in noise, maximum-likelihood
receivers
X Estlmation Theory Statistical background, Bayes, minimax, moximuni-likelibood estimulors
the Cramer-laa haund, optimum estimators of phase, amplitude, time of
arrival; unaleyg modulation systems, Wicner and Kaloan filters
X Stochastic rocesses
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Appendix E

BCOOKS ON NOISE, ACQUSTICS, AND RELATED PROBLEMS

Acoustics Handbook, Hewlett-Packard Ceo, 1968,

American Academy of Ophthalmology and Otolaryngology, Guide for Con-
servation of Hearing in Noise, Los Angeles, 1964,

American Industrial Hygiene Association, Industrial Noise Manual, 2nd
edition, Detroit, 1966.

American Society of Mechanical Engineers, Machinery Noise,

Armed Services Manual, Land Use Planning with Respect to Noise (AFM
86-5, NAVDOCKS P-98), October, 1964,

~ Arthur, Don R., Man and His Environment, American Elsevier, 1969,

Baldwin, M. and Page, J. K., Jr. (Ed}, Law and the Environment, Walker
and Ca.

Baron, Robert A, The Tyranny of Noise, New York, St. Martin's Press,
1970,

Beales, P.H., Noise, Hearing and Deafness, London, Michael Joseph, 1965.

Bekesy, G, Von., Experiments in Hearing, New York, McGraw-Hill, 1959,

Bell, Alan, Noise: An Occupational Hazard and Public Nuisance, Geneva
World Health Organization, 1966,

Bell, D.A., Electrical Noise: Fundamental and Physical Mechanism,
Princeton, New Jersey, Van Nostrand, 1960,

Bennett, William R., Electrical Noise, New York, McGraw-Hill, 1960,

Beranek, L. L., Acoustics, New York, McGraw-Hill, 1954,
~ Beranek, L. L. (Ed), Neige Reduction, New York, McGraw-Hill, 1940,

™ Beranek, L. L., Noise and Vibration Control, New York, McGraw-Hill,
1971,
Berendt, R.D., Winzer, G.E. and Burroupghs, C.B., A Guide to Airborne,
Impact and Structure-~-Borne Noise Control in Multi-Family Dwellings,
FHA Report FT-TS-24, January, 1968,

Berland, Theodore, The Fight for Quiet, Englewood Cliffs, Prentice~Hall,
1970.
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Boeing Company, The Programmed Development of a National Asset -~ The
American S5T, Seattle, April, 1969,

Boleszny, Ivan, Control of Noeise in Industry, Adelaid, State Library of
South Australia, 1967.

Bolt, Beranek and Newman, Inc., Noise Environment of Urban and Sub-
urban Areas, U.S. Department of Housing and Urban Development, Wash-
inpgton, Gove rnment Printing Office, 1967,

Bradbury, C.H. {Ed), Engine Noise Analysis and Control, Mew York, Gordon
and Breach, 1964,

Branch, Melville C., Qutdoor Noise and the Metropolitan Environment,
Department of City Planning, Los Angeles, 1970,

Broch, Jens T., Acoustic Measurement, Brueland Kjaer, Denmark, 1969.

Bruel, P., Sound Insulation and Room Acoustics, London, Chapman and
Hall, 1951,

Bugliarello, G., Wakatein, C.W., et al., Noise Pollution: A Review of Its
Technp-Scciological and Health Aspects, Carnegie-Mellon University, Feb-
ruary 1, 1968,

Burns, William, Noise and Man, Philadelphia, J. B. Lippincott, 1969,

Burns, W. and Robinson, D.W., Hearing and Noise in Industry, British
Information Services,

Chalupnik, J.D. (Ed)}, Transportatlon Noises, University of Washington
Press, 1970,

Chatham, George, Huddle, Frank, The Supersonic Transport, 1971.

Childe, Gordon, What Happened in History, Londen, Penguin Books Ltd.,
1964.

Cohen, Alexander, Physiological and Psychological Effects of Noise on Man,
Boston Society of Civil Engineers, 1965,

Committee of Environmental Quality of the Federal Council for Science and
Technology, Noise -~ Sound Withcout Value, Washington, September, 1968,

Cooper, Franklin D, and Langlois, Lucille M., Economic Potential of
Mineral-based Insulating Materials in Combating the Noise Problem in
Residences, Washington, U,S5, Bureau of Mines, 1970,

Davies, J. Clarence, IIl., The Politics of Pollution, Repasus-Western,

Davis, H., Handbook of Experimental Paychology, New York, Wiley, 1951,

Davis, H, and Silverman, S.R., Hear1j and Deafness, New York, Holt,
1960,




Dubos, Man Adapting. New Haven and London, Yale University Press, 1965,

Dubos, Rene, So Human an Animal, New York, Scribner's Sons, 1968.

Ewald, William E.J. (Ed)., Environmental and Change: The Next Fifty
Years, Bloomington, Indiana and London, Indiana University Press, 1968,

Ewald, William E.J. (Ed), Environment and Policy: The Next Fifty Years,
Bloomington, Indiana and London, Indiana University Press, 1968.

Federal Aviation Agency, A Citizen's Guide to Aircraft Noise, Washington,
Government Printing Office, 1963,

Flack, J.E. and Shipley, M. C.,, Man and the Quality of His Environment,
University of Colorado Press, 1968,

Fletcher, H., Speech and Hearing in Communication, New York, Van
Nostrand, 1963.

Franken, Peter A. (Compiler), Glossary of Terms Frequently Used Con-~
cerning Noise Pollution, New York, American Institute of Physics, 1967.

Glorig, A. (Ed), Audiometry--Principles and Practice, Williams and
Wilkins, Baltimore, 1965,

Glorig, A., Noise and Your Ear, New York, Grune and Stratton, 1958.

Goldman, S., Frequency Analysis, Modulation and Noise, New York,
McGraw-Hill, 1948,

“Harris, C.M. (Ed), Handbook of Noise Control, New York, McGraw-Hill,
1957,

Harris, C.M.,, Noise Control, New York, McGraw-Hill, 1957,

Helirich, Harold W., The Environmental Crisis, Yale University Press,
1970.

Hildebrand, James L. (Ed}, Noise Pollution and the Law, Buffalo, New
York, W.S5., Wein, 1970.

Hines, W.,A,, Noise Control in Industry with Application to Industrial,
Commercial, Domestic and Public Building, New York, International Pub-
lication Service, 1966.

Hirsch, I.J., The Measurement of Hearing, New York, McGraw-Hill, 1952,

Institute of Physics (London), Electronics Group, Noise in Electronic De-
vices, New York, Reinheold, 1961.

International Wrought Copper Council, Introduction to the Study of Noisec
in Induatry, London, 1968,
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Janse, A,R.P,, Sound Absorption at the Soil Surface: A Theoretical Ap-
proach with Some Experiments, Centre for Agricultural Publishing and

Documentation, 1969,

Jerger, J., Modern Developments in Audiology, New York, Academic Press,
1963,

Kilbourne, Edwin D, and Smillie, Wilson G. {Eds), Human Ecolopy and
Public Health, MacMillan, 1969,

Kinsler, L.E., Frey, A.R., Fundamentals of Acoustics, New York, John
Wiley, 1962,

Koch, S., Psgycholopgy: A Study of Science, New York, McGraw-Hill, 1959,

Krech, D., Crutchfield, R.S., Elements of Psychology, Berkeley and Los
Angeles, University of California Press, 1958,

Knudsen, V.O. and Harris, C.M., Acoustical Designing in Architecture,
New York, Wiley, 1950,

Kryter, Karl D,, Effects of Noise on Man, New York, Academic Press, 1970,

Leavitt, Helen, Superhighway -- Superhoax, New York, Doukledzy, 1970,

Lee, D.H. K. and Minard, D, {Eds), Physiology, Environment and Man,
Academiec Press. ;

Life Science Library, Sound and Hearing, New York, Time Life Books,

Lipscomb, David M., Noise in the Environment: The Problem, Maico Au- ’
diclogical Library Series v. 8 report 1, 1969, '

Marks, P.L., Acoustics, New York, Chemical Publishing Co,, 1941,

Martin, W.H., Gaining Public Acceptance of the Sonic Boorn Phenomenon
through Public Relations, Boston University, 1963,

Mayers, May R., Occupational Health Harvards of the Work Environment, .
Williams and Wilkins Co., 1969, ,
McClure, Paul T,, Indicators of the Effect of Jet Noise on the Value of Real
Estate, Santa Monica Rand Corporation, 1969,

McKennell, A.C. and Hunt, E.A,, Noise Annoyance in Central London, lst
edition reissued, London, H.M. Stationery Office, 1968,

Meklin, John M., It's Time to Turn Down All that Noise,

Meyer, ITarold B. and Goodfriend, L.ewis, Acoustics for the Architect,
New York, Reinhold Publishing Company, 1957.

Mishan, E.J., The Casts of Economic Growth, London, Staples Press, 1968,
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Moran C., Coolk, J., Chapanis and Lund, M., Human Engineering Guide to
Equipment Design, New York, McGraw-Hill, 1963,

Morgan, Candace D., Aircraft and Industrial Noise; A Selected Bibliography,
Chicapo, Chicago Municipal Reference Library, 1968.

Morse, P.M,, Vibration and Sound, New York, McGraw-Hill, 1949,

Morse, P. M., Ingard, U., Theoretical Acoustics, New York, McGraw-
Hill, 1968,

Mott, George Fox, Transportation Century, Louisiana State University
Press, 1966.

Mumford, L., Technics and Civilization, New York, Harcourt-Brace, 1934,

National Academy of Engineering, Aeronautics and Space Engineering Board,
Ad Hoc Committee on Aircraft Noise, Civil Aviation Research and Develop-~
ment: An Assessment of Federal Government Involvement, Washington, 1958.

National Institute of Municipal Law Officers, Law and the Municipal Ecology.

National Physical Lab, The Control of Noise, Symposium No. 12, Lendon,
H, M. Stationery Office, 1962.

Navarra, John Gabrial, Our Neisy World, Garden City, New York, Double-
day, 1969.

Necomb, T.M., New Directions in Psychology II, New York, Holt, Rine-
hart and Winston, 1966,

New York Public Affairs Committee, Neoise, The Third Pollution, Public
pamphlet N, RA772 N7B47, 1970,

Noise Abatement Scciety, Great Britain Laws, Statutes, etc., The Law on
Noise, London, 1969,

Olson, H. F., Elements of Acoustical Engineering, New York, Van Nostrand, 1947,

QOlaon, H, F. and Massa, F., Applied Acoustics, Philadelphia, Blakiston,
1939,

QOwens-Corning Fiberglass Corp., Solutions to Neise Control Problems in
the Construction of Houses, Apartments, Motels and Hotels, AIA File No.
39.%, Toledo, Ohio, 1963,

Parkin, P.H., London Noise Survey, Building Research Station (and the
Greater London Council), London, H. M. Stationery Office, 1968,

Parkin, P,H., and Humphreys, H. R., Acoustics, Noise and Buildings,
3rd edition, L.ondon, Faber, 1969.

Peery, H. Rodney and Erzberger, Heinz, Noise Measurement Evaluation of
Takeoff and Approach Profiles Optimized for Noise Abatement, Washing-
ton, National Aeronautics and Space Administration, 1971,
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Perloff, Harvey S. {Ed), The Quality of the Urban Environment, Johns
Hopkins Press, 1969,

Peterson, A.P.G. and Gross, E.E., Jr., Handbook of Noise Measurement,
General Radio Company, 1957, New edition.

Polyak, 5.1., The Fluman Ear in Anatomical Transparencics, New York,
T, H. McKenna, 1946.

Pray, Ann L., Noise Pollution: An Overview, Monticello, Illinois, Council
of Planning Librarians, 1971.

Rettinger, Michael, Acoustics; Room and Design Control, New York Chem-
ical Publishing Company, 1968,

Richards, E.J. and Mead, D.J., Noise and Acoustie Fatigue in Aero-

nautics, London, New York, Wiley, 1964,

Richardson, E,G., Sound -- A Physical Textbook, New York, Longmans,
1940,
Richardson, E.G., Sound -- A Physical Textbook, London, Arncld, 1947,

Richardson, E.G,, Technical Aspects of Sound, Vol I, Amsterdam, Elsevier
Publishing Co,, 1953,

Rienow, Robert and Rienow, Leona Train, Man Against FHis Environment,
Ballantine Books.

Rockefeller, Nelson, Qur Environment Can Be Saved, Garden City, New
York, Doubleday and Co., 1970.

Rodda, M., Noise and Society, London, Oliver and Boyd, 1967.

Rose, J. (Ed), The Effect of Technological Advances on Environment, Life
and Society, Gordon and Beach, 1969.

Royal Seociety of London, The Origin and Treatment of Noise in Industrial
Environments, Philosophical Transactions of the Royal Society, Series A,
Volume 263, Part No. 1142, 1968,

Ruch, T.C., Fulton, J.F., Medical Physiology and Biophysics, Philadel-
thia, Saunders, 1960,

Saic, F.C., Elektroakustik, Musik und Sprache {Electroacoustics, Music
and Speech), Vienna, Springer, 1952.

Sataloff, .];., Hearing Loss, Philadelphia, Lippincott, 1966.

Sataloff, J., Industrial Deafness, Hearing, Testing and Noise Measure-
ment, New York, McGraw-Hill, 1957,

Sert, J.L., Can Qur Cities Survive? Cambridge, Massachusetts, Harvard
University Press, 1942, . .
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Shurcliff, W, A., SST and Sonie Boorn Flandbook, New York, Ballantine
Books, 1970,

Skobtsov, Evgenii Aleksandrovich, Izotov, A, B., and Tuzov, L. V., Methods
of Reducing Vibration and Noise in Diesel Engines, Translated by J.S.
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APPENDIX F
Periodicals on Noise, Acoustics, and Related Areas

Acta Oto-langyngologica {Almqvist and Wiksell, Gamla Brogatan 26, Stock-
holm, Sweden)., Monthly,

Acustica, International Journal on Acoustics {Acoustics Groups of the
Physical Society of London, Verlag Kg, Stutgart 1, Germany),

Annals of Otology, Rhinology and Laryngology {Annals Publishing Co., P.O.
Box 11606, Clayton, Mo, 63105). Bimonthly,

Applied Acoustics {French; English abstracts)}.

AR Library (Acoustic Research, 24 Thorndike Street, Cambridge, Massa-
chusetts)., 1962 irregular.

Archives of Otolaryngology (American Medical Association Publications,
535 North Dearborn Street, Chicagoe, Ill. 60610}, Monthly.

ASHA (American Speech and Hearing Association, 9030 Old Georgetown
Road, Bethesda, Md.). Monthly.

ASHA Monograph (American Speech and Hearing Association, 9030 Old
Georgetown Road, Bethesda, Md.). Irregular.

Audio Engineering Society Journal (Audio Engineering Society, 60 E. 42nd
Street, New York, N.Y. 10017).

Bell Laboratories Record.
EENT Monthly.

Hearing and Speech News (National Association of Hearing and Speech
Apgencies, 919 18th Street, N. W., Washington, D.C. 20006). Bimonthly.

IEEE Trans,




Industrial Medicine and Surgery (Box 546, Kendall Station, Miami, Fla.
33156}, Monthly,

International Audiology {H. A.E. Van Dishoeck, Houtlaan S, Leiden, Holland).
Quarterly.

Journal of the Acoustical Society of America (American Institute of Physics,
335 E. 45th Street, New York, N. Y.). Monthly.

Journal of the Acoustical Society of Japan (¢/o Tokyo Daigaku Uchu Koku
Ken Kyujo, 856 'Komaba-Chu, Meguro-Ku, Tokyo, Japan). Has English
summaries.,

Journal of Auditory Research (C. W. Shilling Auditory Research Center,
348 Long Hill Rd., Groton, Conn. 06340). Quarterly.

Journal of Sound and Vibration (Academic Press Inc., 111 Fifth Avenue,
New York, N.Y. 10003}, Biweekly,

Journal of Speech and Hearing Research (9030 Old Georgetown Rd, ,
Bethesda, Md.). Quarterly.

Journal of Speech and Hearing Disorders.

Laryngscope (Laryngscope Publishers, 222 Pine Lake Road, Collinaville,
111, 62234). Monthly.

Michigan State University, Ultrasonics Laboratory Technical Report
(ultrasonics Lab, MSU, East Lansing, Mich,)., 1960 irregular,

Noise Measurement (General Radio, Concord, Massachusetts 01742).
Quarterly.

Noise and Vibration Bulletin {Multi-Science Publishing Co., Assay House,
28 Greville Street, London ECI, England})., Weekly.

Proceeings of the Internaticnal Congress of Oto-Rhino-~Laryngology
{Exerpta Medical Foundation, N.Y. Academy of Medicine Bldg., 2 East
103rd St., N.Y., N. Y., 10029). Irregular.

Sound {Royal Institute for the Deaf, IL.ondon, England)., Quarterly.

Sound and Vibration (Acoustical Publications, Inec., 27101 E. Oviatt Road,
Bay Village, Ohio 44140). Monthly.
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Sound Engineering Magazine.

Sound Ideas (Ceilings and Interior Systems Contractors Association, 1201
Waukegan Road, Glenview, Il1l. 60025). Bimonthly.

Sound Industry DPirectory (St. Regis Publications, 25 W. 45th Street, New
York, N.Y.). 1963 Annual.

Sound Specialists (National Credit Office, Inc.,, New York), 1963 Annual,

Soundings {Ceilings and Interior Systems Contractors Association, 1201
Waukegan Road, Geoenview, Ill, 60025), Monthly.

Soviet Physics -~ Acoustics {American Institute of Physics, 335 E. 45th
Street, New York, N.Y.).

Trans-American Otolarongolgy Society Publicatiaons.
Trans-American Academy of Opthalmology and Oteloaryongology.

Ultrasonics (Science and Technology Publications, Ltd., 32 High Street,
Guilford, Surrey, England}.
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Periodicals Frequently Containing Articles Relating to Noise Problems

Aerconautical Journal
Aerospace Medicine
American Journal of Public Health
American Naturalist

American Psychologists

American Society of Civil Engineers, Engineering Mechanics Division Journal

American Society of Civil Enginners, Structural Division Journal

American Society of Mechanical Engineers, Transactions.

of Engineering for Power

Series A: Journal

American Society of Mechanical Engineers, Series B: Journal of Engineering

for Industry

Annals of Occupational Hypiene

A rchitectural Record

Archives of Environmental Health
Automntive Engineering

Aviation Week and Space Technology
Canadian Aeronautics and Space Journal
Current Science

Ecology

Engineering News-Record

Environment

Environmental Control & Safety Management
Environmental Engineering

Environmental Research
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Environmental Science and Technology

Journal of the American Industrial Hygiene Association
Journal of Air Law and Commerce

Journal of the American Medical Association

Journal of Applied Ecology

Journal of Commerce

Journal of Environmental Health

Journal of Environmental Sciences

Lockheed Aircraft Corporation; Lockheed Missiles and Space Company,
Underwater Missile Facility, Sunnyvale, California. Final Technical Report

McDonnell Douglas Corporation; Douglas Aircraft Company, Long Beach,
California. Final Technical Report.

National Academy of Sciences -- National Research Council; National
Academy of Engineering, Washington, D,C. National Cooperative Highway
Research Program Report

National Academy of Sciences -- National Research Council, Washington,
D.C. Report

National Research Council, Division of Engineering; Committees on Pollution
Abatement and Control, Washington, D.C. Report

National Science Foundation, Washington, D.C. News Release
Natural History

Naturalist, Quarterly Journal
Nature

Machine Design Magazine
Medical Tribune

Medical World News

New Scientisat

Physics Today

Pollution Abstracts

Product Engineering

Public Health Reports

Research Institute for Public Health Engineering TNO., Delft, Neth. Annual
Report
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Secience

Science and Technology
Science Digest

Science Journal

Science News

Scientific American

Scientist and Citizen Magazine

Society of Automotive Engineers Journal

Society for Experimental Stress Analysis, Westport, Conn. Applications
Paper

U.S. Environmental Science Services Administration, Washington, D.C.
Publication

U.S. Federal Council for Science and Technology, Washingten, D.C.
Publication

U. 8. Public Health Reports
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Serials Relating to Noise Control that Have Been Discontinued

Noise Control (American Institute of Physics, 335 E, 45th Street, New York,
N.¥.). 1955-1961,

Sound -- Its Uses and Control (American Institute of Physies, 335 E. 45th
Street, New York, N.Y.). 1962-1963, Bimonthly,

Noise News and Reviews (National Council on Noise Abatement, 100!
Connecticut Avenue, Suite 701, Washington, D.C.). Monthly,
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