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lINT RODUC 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 investlga-

tlon 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 report 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 noise programs being

sponsored or carried out, either directly or indlrectly, 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 Solentlfic Information Exchange of the Srnlthsonlan Institute and the

Acoustical Society of America and that obtained hy the Office of Noise Abate-

ment and Control from professional organizations.

Section I 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 National Standards In-

sZitute relative to acoustics and noise, is also provided as an example of the

extensi'4e 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 G and

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

and universities.

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

able on noise and related areas for the general 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. Professlonal/industrlal associations have contributed sig-

nificantly to proposed testing procedures and the development of criteria 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

i and nontechnical publications to the public understanding of noise.
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SECTION 1

INDUSTRIAL, PROFESSIONAL, AND VOLUNTARY ASSOCIATIONS

The importance of the effects of noise and its abatement and control is re-

flected by the concerted efforts of many industrial, professlonal, and volun-

tary associations throughout the country. Their activities in research and

develop_nent programs for the control of noise, hearing conservation for the

protection and we11-being of personnel, and especially the voluntary initiative

of several professional and industrial organizations in establishing criteria

and standards reflects not only a national awareness of a slgnlficant 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 been a reflexive or

reactionary response to overtures and public dlssatisfaet_ons to noise prob-

lems t]_at have projected in recent years. Instead, the efforts of many of the

organizations reflect active engagement during the past 15 to Z(_ years.

NONRESEARCH AC TIVITIES

Interest in noise and noise related problems is demonstrated by over 500

professional/ industrial organizatlons. Appendix A provides a listing of these

groups. Sorme 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 larger professional societies directly engaged in a

broad spectrum of noise and acoustic problems. ASA is currently develop-

ing a program for its Coordinating Committee on Environmental Acoustics,

which will establish means for defining environmental problems, in societal

l
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and technical terms, and for d[ssemlnating 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 Mechanlcal Engi-

neers (ASME) have dlreeted 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 material in the form of information reports and

recommended practices, which are developed by such SAE commlttees as

the Vehicle Sound Level Committee and Aircraft Noise Measurement and

Aerospace Equipment Division Committee. Examples of published documents

hy these committees include, Exterior Sound Level for Snowmobiles, E___x-

terlor Loudness Evaluatlen of Heavy Trucks and Buses, Sound Levels for

._'n_ine Powered Equipment, Methods of Comparin_ Aircraft Takeoff and

Ap.proach Noises, Jet Noise Prediction, and Measurements of Aircraft Ex-

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

by SAE for the benefit of others %vork[ng in the areas of nolse and acoustics.

Since 1947, hearing conservatlon has received the primary emphasis from

the Subcommittee on Noise in Industry of the Amerlcan Acsdemy of Ophthal-

mology and Otolaryngology. This group has prepared and distributed guides

and manuals and has partlcipated in symposla concerned with industrial hear-

[n_ less. Industrial hygiene organizations are involved to a substantial de-

gree in noise related problems. The American Conference of Governmental

Industrial Hygienists actively concerns itself'_vlth noise in the industrial en-

vironment through the Physical Agents Committee, which is composed of 9 to

IZ members. Tile %york of this commlttee contributed to the development of

the standards in the Welsh-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-

1_nittse is revlshlg 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 vibration, ANSI coordinates the work of

standards development in the private sector in the area of noise. ANSI 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 producing

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 bas 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 aeoustleal

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 largely

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

ii:



groups include: constructlon 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 l-l shows the various research efforts

being conducted by these organizations. Considerable effort is directed

to%yard aircraft and ground transportation noise problems.

VOLUNTARY ANTINOISE ORGANIZATIONS

The environmental impact of noise is exemplified by the concerted ef-

forts and interest generated by voluntaryantlnoisc organizations. Such or-

ganizations as Citizens Against Noise exert their influence on various levels

of government to control and abate noise in our communities. A list of some

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

SUMMARY OF INDUSTRIAL, PROFESSIONAL AND VOLUNTARY EFFORTS

A slgnificant 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-

mlttes 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 problenn, l_esearch 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 RESEARCHACTIVITY IN NON-ACADEMIC INSTITUTIONS

SupporUngSource Funding Level
Organization $(K) (FY) Activity

Federal Private

AmericanInstitute ef Physic= NSF 21,4 (70) establishinternaUonelstandardsof noise,
noiseabatement

ARA, Inc. Dog (AF) (71) effect of camberon sonicbooms

Battelle Memorial Institute DOD (AF) (71) environmentaleffects on peopre from
aviationnoise

Bolt, Beranekand Newman EPA 105 (72) constructionoperations& equipment,
buildingequipment& houseappl[0nces

Bolt. Beranek& Newman, Inc. DOT (70) highwaynoisestandards

Bolt, Rerenek& Newman,Inc. DOT 31 (70) metro, aircraft noiseabatement
uJ1

Bolt, Beranak& Newman, Inc. DOT 16.8 (70} masstransportationacousticalenviron.
meat

CaJIforniaState Assembly DOT 33 ] (70) noiseabatementand steambus

Califorrlio State Division of Highways DOT 49.5 (71) traffic noiseeffects ondesign& environ-
mental variables

CaterpllierCo. DOg (A) 205 (71) nals_emissionreduction

Central Institute forthe Deaf EPA 23 (72) effectsof noiseon the quality ef human
lifo

Central Institute for the Deaf HEW (71) hearingloss& noiseexposure

Citizens for a Quieter City (N,Y.) Ford Foundation 300 (71) reductionof noiselevelsfrom industrial
equipment

_This information isbaseduponthat providedby the ScientificInformation Exchange,Sm[fl|soniun Institution, Washington,D.C. (9/27/71). This cannot he
consideredan all inclusivelistingof noiseresearch.

+Funding level is reportedif known. If not reported, eitherthe fundingleverhasnot beenprovideder the notreresearchwaspert of a projector progronl from
wh]ch thefunding of the activity could not be extracted.



TABLE 1-1 (Cont.)

Supporting Source
Qrganization Fundino Level

Federal Private $(K) (FY) Activity

CornellAeronautical Lob,, Inc. DOg (AF) (70) turbofan engine noise generation

Curt[tWright Carp. DOD iN) (71) noisereductionof observationaircraft

GoodfrlendOstergardAssociates EPA 63 (72) industrialplant noise(external)

HowardCo. Bd.Educ., Maryland Educ.Facil. 5 (70) soundcontrol in openschools

IflduttriMAconst[caCarp, DQQ (AF) Labs., Inc. 2,630 (70) demountablo& portable soundsup,
pressionequipment

IndustrialAcoullica Corp. QQD (AF) (71) soundsuppressionequipment

IndustrialAcousttcaCarp. QQQ (AF) (71) portableexhaustmuffler

[flformatics, inc. EPA 51.8 (72) aurveyof foreignnoiseabatement and
control efforts

O-.

KopporsCo. QQD (AF) 3,121 (69) demountablcsuppressorsysmms

KgpparaCo, ODD (AF) 87 (70) demountablesuppressorsystems

MichiganStutc Div. Highways DOT 81.4 (71) urbannoisepollution

R0aheeterApplied ScienceA_oc. DQQ IPl {Tf) predictinghelicopternoise

SenFranoiscoguyAr. Trans.Dist. DQT (7D) noise reduction

Serendipity,inc. DQT 492.7 (70) transportationnoisegeneration&
abatement

Society Of Automotive Engra.,Inc. DOT 9 _'691 transportationnoile levels& abatement

StanfordResearchInstitute (7l) r)oisemonitoring Instrumentation (no
formal support)

SlQnfordResearchInstitute HEW 7G.3 (71) Phvslologicalandpsychologicaladjust-
mort tO noise

Stanford RcaoarchInstitute HEW 125.3 (71) noiseinducedhearingloss

StanfordResearchInstitute DQQ (AF) (71) highintensity noiseaavironment=

_i_.,,,,,. ! ,._..! : ..... _,i,_ ....... '.. .......



TABLE 1-I (Cent,)

SupportingSource Funding Level
Organizution $(K) (FY) Activity

Federal Private

United AircraftCorp. DQD (A) (71) helicopternoise

Wyle Laboratories DOD (A) 30 (70) soundabsorptionin the atmosphere

Wyle Laboratories DQD (AF) (70) Internalnoise iavals& structuralresponse
of noisefrom VSTOLaircraft

Wylo Lobnrntorlos BOO (A) (71) helicopteraerial datectQb]tityar]tnr(a

Wyle Laboratories EPA 139.4 (72) community noise,traneportatlonend other

internal.combustionproducedequipment

TOTAL 7,990,6



SECTION 2

EDUCATIONAL PROGRAMS

TRAINING ACTIVITY

A survey of graduate education in acoustics was recently completed hy

the Acoustical Society of America (ASA). In over 90 instltut[ons of higher

learning, courses are be'ing offered in different areas of acoustics, includ-

ing noise and noise control. 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 nolse-oriented programs

plan to increase their faculty, and nearly all plan to add sequential courses

to increase the depth of training. Only a ]ittle over one-half of the programs

anticipate requiring courses in other departments to aceonlplish this.

RESEARCH ACTIVITIES

Research programs related to noise are being conducted outside of the

federal government principally by departments, institutes, or divisions of

8



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/programs conducted hy these institutions

cover a broad spectrum of activity. Studies related to hearing loss and noise

exposure are being conducted at severaluniversit[es, 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 vegetative gro_vth 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 o_n humans, and attenuation of industrial machinery noises.

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

tions and the source of funding.

i
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Tabie 2-1

Summary of ResearchActivity in AcademicInstitgtions*+

SwpporzingSource FundingLevel°
Organlz_lion KS _F¥1 Activity

FederaJ c:t_lo Prival_ IniJuslry

UNJVEflSITIE_:

CorneJlUnivors_ty Resourcesfor 6B.4 (70) ¢onlrolol urbannoi=e
theFu_gte_P_c,

CornellUniversity DOD(AF) (TD) aerodynamic.no_sogenera6on

DukeUniversity NorthCarolina (71) _enunlionofnol_ 0en_rJtedby
indus_lbBmachrbes

GeorgeW_shingtonUnlw_lzyL=w$chooJ EPA 43.7 (72) legalsurvey

Georgia_e_titutlof Technorogy NASA 5.6 (7! ) hellcopturbladeslapnoila

Harv=rdUniversity DOD(AF) (7D) ph'fdoJo_cllporfolm=ncefromeno
_-. vironmentalIlr=_, IndudinQnoiw
C_

Iowm$tlte University USDA (70} n_N ia_lat_onin_,m'denm_rtmantx

tow8$¢atmUniverSity USDA (70) noi_ cont_oJJnd_ffa©tsonwo_d!in
_lrden_partrnlnts

MO_L__n_lltut=ofTechnology DO0(A} (71) hell_o_lernel_ 0ener_tion_ldu_lon

Maz,,.Insthulool TochnoJog_' NSF 73 (71) 8owmJt_ln_ni_donInbuil_ln_

MemphisSI|I| U_tver_ty E_A 23.3 (72) effec_olnolJlonmnim=_s(wildlJto&
dornetll©)

M_m_Unlverlily DOD(AF) (71) highInlenJiIyn_ui_=tf#©tlonaqui.

_.. libdum
Im York University Hu_l_ $1go 30.9 (70} not_ _u Iff=c_ on lndivlduel_nd

Foundation _ctal bl_h_v_o.,

*l'hi_ In_r_.ltlornis b_ed upont_=t providedby theS_ionzitlcInformationExhan_, Smith_ni=n tnstltut_on,W_ington, D.C.(9/27/'/!). Tbi#_nno! b_con_d=re_an _11rnr/l_ tl=|ingof _u r_¢h.

'_FundlngIml is_po_ed _tknown, tf not_oporled,_[therthe fundingI_el h_ nol beonpf_ided or zh_nol_ rol_lrchwas pl_ o__ projactor p_olrlmh'om_hr_hthe fundl_ of rbl _lvlty ¢oulllnot
v_ltdly_ e_t_cteu.

_,_'_'L_' . '_._;_" ¸' _: ;," _ " _ : _7̧ i _k'i ' _ i' • ' • .



Table 2-I (Cent,)

SupportingSource FundingLevel'
OIganizatinn KS IFY) Activity

Fodelaf State Privale Indusinf

UNIVERS;TIES (Cont.):

Rhode IslandSchoolof 10esign lad. LeadZiJlc (70) sound_ttenuationin building
Res.Or0anizstinn construction

StanfordUniversitySchoolel Medicine OOD (A) (71) behgviofaleffectsof stre. producin0

influences,IncludingnoJle

StateUn[ve_zityof New York& U$DA USDA (70) di_ipJtion ratesnf =erectednoitalta
Forelt Selvico recrootJonDIonvJfonmanls

Taxis A &M USDA ¸(70) nnisecontrol In rurJt huudng

Universityel Alal)arnaRes,Pnlti_utm NASA (;_0) mirportnobe

Llaive¢|ityofAlaska USDA (71) sonict]o_)m*f_*ct onbehavior,0rov_h&repro_tu$tionof farm mink

Univ$rsi_ of Cal[(urnIa DOT 125,5 (70) impacts& alleviationof trlnsponalion
noise

Univln_ty of Dayton DOD (AF| (70) identifyanddefine noim anvirnnm0nts

UnivnrsiLyof G_orgJa IJSDA (70) nolN mttenu$tionInrural dweil_r6p

Un[vmrdtyel Gioro[a HEW 19.7 (70) b_havioraltox_©ityof noI_

Unlwnd_ el Dtnuston NSF 26,9 (70) sound$enerltion & redu©tIon

Unlverdty ofII_[nuis $uadslrand 1_ (70) hgdtouricsy_loms

Unlv.rtity o! Illinois Ag.ExP.$1Jtion USDA (71) nob=generation& J$wls of=OrJ_llural&
industrial oqulpm©nt& oplrator envlton-
mlerlts

•_,._ Unlve_sihtel Miryland N$F 44.7 (7 I) noi_ poflutionmonitoringprogromre-
latld to motlorologJ_l conditions

Univ|rt]ty of MJnnesotl HPW 29.6 (7 I) halting lois _u=ceptibility_ndnoise
8xpoleJfl



Table 2-1 (Cont.)

Supportlnl]Source
Orgtnizalion FundingLevel"

KS (FY} ACtivity
Federal State Private Industry

UNIVEflSITI ES (Cont.):

Univerlltyof Missouri NSF 13 (71) intenn soundcontrol of acoustic|liters

Unlverlity of Nebraska DOT 62 (70} plantmaterials& nail= abatamoltt

Unlverdw of Nmbrodca USDA '(71) noi=eabatementcontrolof tracton

Universityof Nobtuka USDA (71) treN& shrubefor noiseibltarnent

Un]verlJtyof OregonMedicalSchool HEW (71) hearinglOBandnoiw oxhnlute

Universityo1 Pittsburgh HEW (71) siren tainted to noxiousiudloggnlc
stimuli

L'a'_ Universityo1 flochezler DOD (AF) (70) highintensity wund

Univ=rli[y of South OJkotz DOO (AF) (71) nollelimits & performanceimpairment

Univorsityof SouthernCalifornia NSF (Tt) air traffic no]==

Unlverllly ef VilerrlloNt HEW 39,3 (7t) biologicalalfactsof hl6h Intensitysound

*J_ Uniwrdty of Vl_lnia NSF 15 (70( ztearfloldstrueturoof ionic booma

Univz_Sy of Wiuddngton o0"r 24,4 (70} evaluatingtrllnaho_'tationno(se

Universityof Wmhington USDA (71) sonicboomeffectan bohkvlor,growlh&
reproductiono1 farm mink

WashingtonUnivlndty NASA 8.4 (70) axisymmetricnonlJnnm"W_l propagation

TOTAL 649.4



SECTION 3

PUBLICATIONS

Such publications relating to noise exist in the form of newsletters, sci-

entific journals, text books, technical reports, and manuals. Recent books

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

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

as those aimed at the nontechnical community including The Fight for Quiet

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

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

and Noise Pollution and the Law by .Tames L. Hillebrand are available for

those with interest in and need for specialized information. Significant con-

tributlons 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 Z0 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-
'i
,_ ports specific to noise and noise related problems. Noise is one of several
:I

:, subjects dealt with in the Journal rating a separate associate editor. The

Archives of Otolaryngology of the American Medical Association and the
L

.... Journal of Speech and Hearin_ 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 manufacturcr. 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 ACOUSTICS
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I. ASSOCIATIONS (AUDITORY) WITH SUBSTANTIAL INTERESTS

AND/OR ACTIVITIES RELATED TO NOISE PROBLEk4S

Acoustical and Insulating Materials Association

Acoustical Society of America

Acoustical Society of Japan

Alexander Graham Bell Association for the Deaf

American Academy of Opthalrnology and Otolaryngology

American Association of Opthalmology

American Speech and Hearing Association

Audio Engineering Society

British Acoustical Society

British Society of Audiology

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

L



If. PROFESSIONAL ASSOCIATIONS (NON-AUDITORY) WITH SUBSTANTIAL

INTERESTS AND/OR ACTIVITIES RELJ_,TED TO NOISE PROBLEMS

Air Conditioning and Refrigeration Institute

Air Moving and Conditioning Association

American Academy of Environmental Engineers

Ai'nerican Conference of Governmental Industrial Hygienists

American Council of Otolar_ngology

American Diopter and Decibel Society

American Industrial Hygiene Association

American Insurance Association

American Iron and Steel Institute

Amerlcan Laryngologieal, Rhinological, and Otological Society

American Medical Association

American Mutual Insurance Alliance

American National Standards Institute

American Otologieal 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

Arne rican Trucking Association

Electronic Industries Association

i Hearing Aid Industry Conference

Industrial Medical Association

L
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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 Occupational 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



Ill. OTHER PROFESSIONAL ASSOCIATIONS

INTERESTED IN NO_SE 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 Operators Council International

Air Transport Association of America

Air Transportation Conferences National

Airways Engineering Society

American Academy of Occupational _4edlcine

American Association for the Advancement of Science

American Association for Health Physical Education
and Recreation

American Association of I-Iomebuilders

Amerlcan Association of Motor Vehicle .Administrators

American Association of State Highxvay Officials

American Astronautical Society

Amerlcan Bar Association

American Foundrymen's Society

American Helicopter Society

Amerlcan Institute of Architects

American Institute of Biological Sciences

American Institute of Planners



American Metal Stamping Association

American Motor Hotel Association

American Physiological Society

American Road Builders Association

American Society of Agricultural Engineers

American Society of Safety Engineers

American Textile Machinery Association

American Truckers Association

Assoc[atlon of Amerlcan 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 Association

Consulting Engineers Council

Engine Manufacturers Association

Farm and Industrial Equipment Institute

Highway Users Federation for Safety and Mobility

Home Ventilating Institute

Institute for Rapid Transit

Lead Industry Associat%on

Motor and Equipment Manufacturers Association

National Association of Home Builders

National Association of Human Rights Workers

National Audio-Visual Association

National Autornatic Merchandising Association

National Biomedical Research Foundation

National Constructors Association

National Environmental Health Association



National Institute of Municipal Law Officers

National Pilots Association

Rail Foundation

Rubber Manufacturers Assoclat[on

Transportation Associat[on of America

L

i:

L

! ;

i:



IV. VOLUNTARY ANTI-NOISE ORGANIZATIONS

Citizens Against Noise

Citizens for a Quieter City

Citizens for a Quieter Environment, Inc.

Citizens League Against the Sonic Boom

National Organization to Insure a Sound Controlled Environment

/



Appendix B

CURRENT ANSI STANDARDS INACOUSTIC VIBRATION

MECHANICAL SNOCK, AND SOUND RECORDING

Number Title Comments

SI. 1-1960 Revision and Consolidation of (Agrees with [SO RI31)

Acoustical Terminology (Including (ISO RI6 and IEC 50-08)

Mechanical Shock and Vibration)
Z24. ]-1951 and ZZ4. la

SI. Z-1962 Method for Physical Measurement (Revision of Z24.7-

ofSound 1950)

SI.4-iq61 Specification for General-Purpose (Revision of Z24. 3-1944

Sound Level Meters (IEC 123)

SI.8-1963 Practices for Loudspeaker (61 IRE 30 RPl; IEEE

Measurements 219-1961)

SI.6-1967 Preferred Frequencies and Band (Agrees with ISO R266)
Numbers for Acoustical Measure-

:}
merits

SI.7-1970 Method of Test for Sound Absorp- (ASTM C423-66)
tion of Acoustical Materials in

Reverberation Rooms

SI. 8-1969 Preferred Reference Quantities

forAcousticalLevels
!

! SI. 10-1966 Method for the Calibration of (Revision and Consoll-

[ Microphones dation of Z24.4-1949

and Z24. II-1954)

,7_ ( )Indlcates cross reference with lSO (International Organlzat[on for Stand-

_, ards) or IEC (International Electrotechnical Commission)
[7

t;

L



Number Title Comments

SI. 11-1966 Specification for Octave, Half- (Revision and Redesig-
Octave, and Third-Octave Band nation of Z24. 10-1953

Filter Sets (IEC 225)

SI. 12-1967 Specifications for Laboratory (Revision and Redesig-

Standard Microphones nation of Z24.8-1949)

SZ. 2-1959 Methods for the Calibration of

Shock and Vibration Pickups

$2. 3-1964 Specifications for a High-lmpact

(I_1970) Shock Machine for Electronic De-
vices

SZ. 4-1960 Method for Specifying the Char-

(P.1966) acterlstics of Auxiliary Equip-
ment for Shock and Vibration

Measuren_ents

SZ. 5-1962 Recommendations for Specifying

the Performance of Vibrating
Machines

SZ. 6-1963 Nomenclature and Symbols for

Specifying the Mechanical Im-

pedance of Structures

S;'.7-1964 Terminology for Balancing Ro-

tating Machinery

SZ. I0-i971 Methods for Analysis and Pre-
sentatlon of Shock and Vibration

Data

SZ. 11-1969 Selection of Calibrations and

Tests for Electrical Transducers

Used for i_leasurlng Shock and
Vibration

$3. 1-1960 Criteria for Background Noise in

Audiometer Rooms



J

Number [ Title
Comments

$3. Z-1960 [ Method for Measurement of Mono-

syllabic Word Intelligibility

$3.3-1960 Methods for Measurement of Elec- (IEC 118 and 126)
troacoustical Characteristics of

Hearing Aids

$3.4-1968 Procedure for the Computation of (ISO R357)
Loudness of Noise

$3.5-1969 Methods for the Calculation of the
Articulation Index

$3.6-1969 Specifications for Audiometers (IEC 177)

(Revision and Redesignation of
Z24.5-1955, ZZ4. 12-195Z, and

zz4.z3-19s3) }

$3.8-1967 Method of Expressing Hearing Aid I

Performance

$3-W-39 The Effects of Shock and Vibration I
onMan i

$4.1-1960 Methods of Callbratlon of Mechan- (58 IRE 19. S1; IEEE i

ically-Recorded Lateral Frequency 192-1958) i
Records

$4.2-1966 Color Coding for Stereo Pick-up (EIA RS 243-1961)
:' Leads

i
Z24.5-1951 Revised and Redesig-

hated as $3. 6-1969
'i

Z24.9-1949 Method for the Coupler Calibra-

tion of Earphones

Z24. 12-1952 Revised and Redesig-
nated as $3. 6-1969

Z24. 13-1953 Revised and Redesig-
nated as S3.6-1969



Number Title Comments

Z24. 17-]955 Specification for the Design, Con-

(RI 966) struction and Operation of Class

HI (High-Impact) Shock-Testlng

Machine for Lightweight Equip-
n]ent

Z24. 18-1956 Specification for Ultrasonic Thera-

peutic Equipment

ZZ4. ZI-1957 Method for Specifying the Charac-

teristics of Pickups for Shock and
Vibration Measurement

Z24. ZZ-1957 Method for the Measurement of the

Real-Ear Attenuation of Ear Pro-

tectors at Threshold

Z24. Z4-1957 Procedures for Calibration of

Elec troaeoustie Transducers

(Particularly Those for Use in

Water)

ZZ4-X-Z The Relations of Hearing Loss to

Noise Exposure

Z57. i-1954 Methods for Determining Flutter (53 IRE 19 SZ; IEEE 193-

Content of Sound Recorders and 1953)

Reproducers

Z57,4-1959 Requirements for Magnetic Re- (EL& REC-131-A-1957)

cording Instruments for the

Home --Wlre Size, Speed, Spools



Appendix C

DIRECTOI_.Y OF GRADUATE F..DUCATION IN ACOUSTICS_

•Th[s was reproduced with permission from:

Journal of the Acoustical Society of America. 49-,44Z-476(1970)

i Journal of the Acoustical Society of Arnerlca. 49, llZZ(1971)
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Directory of Graduate Education in Acoustics

WA_'SI_ 31. W)_tc)lr

l'hytlcs Deparlnttnl. A'alama_m College. Kahlma:aa r .IHeh[gan .t91)01

ArsoLD 31. SMAI.L, Jr.

Department of Speech PalholoD' and. I.dlohlgy, 7"he L_.hersl/y of lowu_ lowa Cily, Iowa 5J.740

]_-ICIIAR D S'I'E 1_N

Schoal of E gl rcerl lga d .I ppllcJ Sole,re. Ut i '¢rs_ly pf C l lfanlfi a Les .-I t grits.

Las dngeles, Callfornla POO3.t

I

]llll_ll_ltJan and ('OIIlaet I¢_F )llfollllalloll [

(_ _C_l°r_d°' Unw, o(
_ouhler. Colo. _o.102

R, C, ChullaUd (CIvil alld EnvJlonrnental l(ngr.) X X
R. Kru K (Speech P_th. _nd .!udlnlogy) X X
P. Lyn_ (Civil al_d Envllanmental En_r,) X

_Co)umbta Unlv,. Tt.acher_ Coil,

.'q_w Yolk, N. 'Y, 10027
[. M. Velltf¥ Slle_ch Path. and Aud(olo_ • X

R.'W. We¢_l_ (Speech Path. _nd Aud_oloKy) X

_lM[emllld| State DulY.

_-/ IM emphl,I, Term, 3_111
!

J. L. Fletcher (P_ych_lo_'_.) X X X

A. J. _Velton (Audiology and SDeech Path.) X

• _ew York, CJt't IJl_iv, o(

e_ 33 W. 42 St.. New Voek. N, V, 10036
A. J. Bron_t¢in (Th_ Graduat_ Cet_ler) X

_PennsFh'unla, Unlv, of

_,_ PhIIB., P_. 19101O, M. _l_lli (Elcetllc_ En_r.) X X X
F. )laber (l'.'lectllcul l_l,l_r.) .'_
in, Edmondl, (Electrical l_ngr.) X

_,_, lleran (Meclmnle'dl Ellgr.) X

S_'racuse.N. v. 13110
• _1. NIIt)li!lllle[ll )F.lectr. En_r. _nd ),inguhtlel) X

• Tuft_ Unlv,

[ _ledfotd, Ma_, D215&F. C. Nehan (Mecha,d_d F-ngr.) X X 2£

P. B. Saml)IOn (Pdycholog_') X X I X

_Unlon Coll¢ie

Schenectady. N. V. 1230S IF. G. Haag (Mechanical Emlr,) X X

_*Yetle Ualv 1

/ New llaven. Conn. 065_0 i
F, l]* Tutett¢ (I_ngr, oald Aplll* Science) X

P. M, Schu)th©)_ (El_gr, and Appl, Fc/rltce) ! X X
r..........................................................

•* Indl_ttel that PhD degree )1 awarded*

1122 Volume 49 Number4 (Part I) 1971
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Directory of Graduate Education in Acoustics

W^vNE M. WatonT

Physics Department, Kalama:oo College, Kalamazoo, Michigan 49001

ARNOLD M, SMALL, JR.
Department o/Speech Pathology and Audiology, The University u/ Iowa, Iowa City, Iowa 52240

RIC] |AI_D STERN

School o/ Engineering and Applied Science, Unlversity o/ Cafi/ornla at Los Angeles,
Los ,4ngrles, Cali/ornla 90024

One of the tasks assigned to the Society's Committee all Education in Acoustlcs h tile gathering of data
on the status of acoustics education in America. A recent ac[[vl_y ill lids area has centered on the compilation

of a rather general summary of gra(luate programs., Such a summary should be of value In the advising of
students seeking graduate study, as well as to tile Commhzec and the Society.

Ileginn[ng in December of 1969, we sent a questionnaire to approximately 1,50 indlvlduaia who were

t ]louglzt to be en h-,tged in acoustics education at tim graduate level Work inn with the response to thin mailing,

we have prepared a summary of present graduate programs in terms of activity whhin i.t different areas.

These areas of acoustics study were taken from the llst of nla_or subject classifications of the Journal of tlz¢

Acoustical Society of America. Although it generally can be assumed tbat some graduate tilesis research is

going on, thn exact meaning of "graduate program" was left to die inteq)retat[on of each respnndant. We

did not specify that there should be a nlinlmam number of formal courses or a formal acoustics degree

programj and we did not request hlbiiograpMc evidence of recent rese_rch aetivhy.
The following compilation is intended to include the names uf all colleges and universities in the United

States arid Canada which provide graduzue opportunities iul a t least one area of acoustics. For each program
area, we include the name and address of one or more individuals wllo are personally cognizant of the ac-
tivity and can be contacted for more detailed information, An address does not necessarily indicate tile

deparunent in which the activity is carried on. Inclusion of the n_mes of particular individuals was often

ratller arbitrary and, in general, was not meant to imply admini_tratlve responsibility or _eaiorhy.
It is recognized that this directory is not complete. In artier time the _nticipated revisions mlgbt be morn

accurate, we would greatly appreciate having readers notify nile of us concendng any errors or omissions

which migbt he found in this compilation.

*Air Force lost. of Tech. [
_-" Wrhiht-Pat terson AFB. Ohio _5433

P, J, Torvik (M_chd T X

Washington. D. C, _0016
R. V, '_VatethouR (Phial X
?,t, tlarrl_on IPhYs.) X

*l]o=toa College I
I Chemtnut HIU_ M_. 021_7

E. 11. Caraevale (Phya.) ! X x

eBo_linl/ Green State Unlv, V

n

_owllnl G f_cll * Oht_ I_402 *IL J. Greenberal (Speech) X
C. W. Koutstaal (Speech) X

'=grlshara Yoa,_ Univ.

P_ovo, Utah 81601
W. J. Stron_ (Phy=,) X X

_llitl_lt Colulnb_, UnlV* of
Van_uvei" _ g*c*_ Cgaad_

R. P. Gannoa (Otolaryn_oL) X

J, O. II, loll[rig (Audlol. _ftd SN_h S¢1.1 X

j. lI. Gllber_ (Aud[ol. and Speech Sd.) X
A, P, Benguet©l (Audlol. anti Slsee_h _1,) X

*Brown U_Iv,
Plavldence. R. I. OlQl/

I R. T, geyer (Phya,I XA. O, Willlam_t (Phyl.) X

P, ]. Weaterve]t (Physd X
l[, Kol=ky (Appk :Math.) X
If, Dyer (glomed. Sold ._:

/

T(e Journalof the Acoultiaal Societyof America ! _19

\.
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i.,.,.,i0...,c.......,o,,.,o,.,,,o° ._ _. _ z ,_ ,_ - .$" _,
*Bryn Mawr CollegeBryn M_wr, Pa. 19010

J. R. Oleoa (PhyJ.l X

**C._Hfc*rnla. Ualv. _.
]3erkt_ey, C_dff. 947]0

W. W. Soroka (D}v. of AppL Mech.) X X X X X X XA, 1_ Le{rn;m (PsychoL) X

E. g. ]laffer (P,ychoL) X
W. S-Y. Wane (L[nluhtlea) X
R. _-I. White (P.4ec_E_gr,) X

*California.. Unh', ol ]

Lo s AnKelel . CBliL 90024F.. C. Crtltetttte (Pi¥choL) X X X

W. J. D(lw]InJ[ Ill (Paychal.) X
l. Rud,dck (Phye.) X
R. Stern (Mech, sad Sttuetttres) X X X
W. C. Meccharn (Me_h. and Strttcture.) X X
R, B. Matthi¢_en (Mech. and Structures) X

*California, UaIv* of
*San Diego. Calif. 91152

V, C. Anderson (Appl. Phys.) X X. X X X

Callfornt_t State CalleJte

LonJ[ Beach. Cedif. 90Ji01B. A. I*_mdes(S_h) X X

H. UB_ (Mech, Emir.) X X X
J. J. Thompson (Speech) X
A. MacMillan (Eke., Emir.) X

B. H. Carpenter (Biology) X

C_.Hforn/a State CollegeL,CmAngelta. C_tllf, ¢0032
D. R, Perrott (Psyehol.) X

_C.ue We:sirra lteeerve Univ.

Cleveland. Ohio 44106
It.. Slumk{mnd (Phy=.) X
A. IL Benade (Phil-) X

P. H. Pincer (Speech Commun.) X

E, Yes,let (them.) X

A. Sokoil_ (M_d. Sch_ol--Sur_©ry) X
*Catholic Ua[v. of Am_{_

Wa_th_ngtoa, D. C, 20017, F.A. Attclrew_ (Mech. Engr,) Chra. of the Acou_u Pr0gzam X X X X X X X

P. Lau¢_ (M_h. Enter.) X X
J. GUitetny (Mech* P.ngr.) X X

E, Magmb (Mecl_ En|r.) X X
T, Smlt_ (El_c. EnZF.) X

lI. Ube_tl (Phys.) X X

T. Litoviu_ (Phyl,) X
T. Eider (Spa_e S¢[,) X

*Colqre.do State Un[v.Fofg COU[n$* CoIo. 8052t
S. W. M_d'_ImU (PhFa.) X

*CaltlmMa Univ.
New York, N. Y, lfJO27 L

C, M* Hattie (Ele¢. En_r.) X X XJ. Tonador_ (_o_* 0_ ph¥1[e_Lmh _d S0rg,) X I
_. Galemtr.y (P,ychoL) X t

V. U_chev|ky (Music) X ]
it. Derette.dc;t (Mech, Engr.) X I
IVy. Fr_od man (Civil Knlr, and AppL Meth,) X ;

*Deliver. lJa[¥, of r

De._ vet, Colo. 802 l0 iIt. C* Amine (Phys.) X
I[. S* Giick (MecJh ,_,d. and _nvir, Engr.) X I
H* C. Petellt_tt (M¢_h, Sol. and _nvir. {_ngr.) I X i

_/ eDuke On}V* 5Dutham¢ N* P._2'/706
J. N. 5[mcdttf[ (Mech, Engr,) X X i :
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|nlkhution a,d Contact for InforrnatIon -_ m e_T _ Z! _z; _ ._u_

"Flodda. Unlv• of
Ga[nesvllle. Fla. 32_I

el.V. Kinzcy. Jr. (At¢idt.) XD. C. Tea. (Speech/P,ychd.) X
J, F',Britndf.[SpeeCh) X ,

A, Paine (Speech) X X

C. C, Oliver (Mech. Engr.) X X X X
I. Mahf_ (Mech. Engr.) i X

Florida AtlanticUniv. I

_2 / B_ Raton, Fla. 33432E. F. Cox (Ocean Enzr,) X
J, B, David_on (Ocean En_r,) X X

C_orl_e "_V_t_hlnEton Unlv'*
Waqhin_t on, D, C, 20006

S. 12_.'Vdilh_ (Enzr. }.fech*) X X X X X X

*Geo,'Betown Univ.

i,Vaah[m_(o. *D. C, 200_;
W. G, Mayer (Phy_) X X X

*Georltht In,t, of TeCh.

_]/ Atlanta, Ga* 30332
M. E, Ravllle (Schc_]_f Engr. Set, and Mech.) x

*llarvard Unlv. [

Cambridge. Ma.. 021aSS. S. Stcv©n, (P_yehol,] X i

i G, Holton (Phys.) X
S. A. Bemtor= (DIw. Engr, nnd ADp], Phys.) X
R* I_* Xronauer (Div'* En_r, and ApDL Phys,) X X X

*ll await. Unit*. of
[

IIonolul., llawail 96822

7 J. Burceaa (M_cl_ Enlr.)
A. Parvale,ca (Ocean En=r,) X ',

F. ICoide (Eke. Ensr.) XG. Fang (EIer.Ensr.) X _

_Ilo,ato_. Univ. el
II0qlLo_, Texgt i _/?004

• _:D R.W. Wcndald (Speech Path. and AudioL) X
.: , B. D. C_ok (Mech. Enl_r,) X X

': -]ltD.Mu,ter (M_h, F.nir,) x x

R. D. Finch (Mech. Ensr,) X X X .
H. S. ltayre (Ele_ Emlr,I X

"Itllnoia. UnIv. o7
i' _. ' Orbana, IU, 61801

H. Adel (]_lnphyl.) X

) -_ G.Z. Gre_nber, (Paychol.) X

D+ }I* Cc_per (l_le_ _ngr.) X;) J, W. _eauchamp (Ele¢, Engr,) X

P'.Dunn (Nlec, Engr.) ; X X
G. W* Swenton, Jr. (Iile_ En_r,) X
M. L* Babcock (Nle¢. Kngr,) X X

J. J. O'Neill(Speech) X

: i W, IL Zemlln (Speech) X X
• R.A. Eubankt (Civil Nn_r.) X

?
"-g'lowa, The Univ. 0f

1 _ '_. Iowa City. Iowa 52240
/ J, Wernlck (speech Path, and Aud[oI.) X

" _ A, }.{. Sm_l (S i:gech Path, 1rid Aud[ol.) X

i i K, Mnll (Speech Path. and AudioL) X
! D* Lilly (Speech P_th, and AudloL) X

:1 W* Sawlte (PhYs.I X

• john Carroll Unlv,
_! _ Cleveland, Ohio 4411_

:2 ! E. F, Carnme (phya.) X X

*jell. flopMn_ Ualv*

BaRimore, Md. 21205 i;,_ hi* 1t, Goldmteln (Elect. Eagr.) X

; J,M* Ilelna (Laryngol. a=l_ OtoL) X
E, R* Flt_eraId (Mech.) X

Tho Journal o_ the Acoustical $0=l_ty of America _71

'!
i
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_neaJ.Unlv. ?_cdl¢_lCenter |
]O_n_a_CKy, Kan_ 65t03

4"_2 P,S.Toledo(ENT) X
R. Hendy (Surgery)
C. P. Gcetzln;er (_NT--Aud[oL)
H. Odor (ENT--AudloL) X
R. L. Shclto,+ 1r. (Speech=nd ]learins) X

Lo.JsJa.aPolytechnic lr_lt*

Rulton' Ln, 71270
r

It. F. Bwron (Mech. En_r.) X
G. J. Trammell (Mech. Engr.) ! X

Shlalaachulettl,Univ,Ot
AmheraL Mass. 01_)2 I

/ . l.B. Th0ma= (Rice.F_zr.) x x X x
J

C. _, Hutehln=on (F_¢¢.Ensr.) i X
R. Manl (Mech. Engr,) X

*h{mmachu_ttmInar_o( Tech.
CttmhrJdJEe,]*|till. 021._9

R.B. Newman (Archh.) XM*Eden (Elec. En=r,) x

A,G. lSom:([_Xe_.En=r,) x
• _K. N. Steven=(Klec,Kn_r.) X '

/ W*A.Ro_hHth (Elec. Eqer.) X

O. _nsud (Ph¥=.} \\ X X X

8. H. CrandaU(Mech.En_r,) X X
R, H. Lyon (Mech. Eulr.), X
A*D. Pierce (Mech.En=r.)\ X X

R.Salant(Mech, Ensr,) / XP. R.Lele (Mech. Emir.) X _ .
J, L, ]Cerrcbrcck (Aero, ,nd A_t:o,) X
P.Leehey (NaveJArchl_;)

Mlsml, Univ. of

_( ?.lJ_ml,l_a. 331/_9], C. Steinberg(Oc_m gnlr.) X
N. L. Welnberl (o_e_mEnsr.) x X

*Michllmu, Univ* o_
Ann Arbor, MJch. 4BlOi
]. I_. Hawk[nl. Jr. (ProKrsm in Phy*ioL Acou*t.) X

_'Mhmesot_.U_Iv, ot
Miaaespoll_, Mbm. S$455

_._ W, D, W_d (OtlarynoL) X XIt. F. L_n:bett (Ele¢_ Enlr.) X X X
C, Speaks (5pee_and Hearinl Scl*) X
R*PJunkctt (Aeron, Eagr,) X

*MiMi_dppl, Unlv,of

/_ UnlverlJty, MLu* 1_677F. D. Shleld_ (Phy_,) X
Mllmurl at. ltolla, Univ. o!

*_ ReU_*Mo. _S401W. S. Gadey (Mech. andAeroep. Enlr,) X X X
Murrny _ts¢¢ UBiV.

Murrly, Kentucky 42071W. R, Y.Jeln(Phys.) X

*NavaJ PostEraduat e Scho_q T"--
Mo_lLetey, C_ttl[|, 93940

G. S_ckma_ (_ec. EnlU,) X0, U, W/t_on (Phl_.) X
)L Medwh* (Phya.) X X
A. U, Cop_.n_ (Phy_) X (
T* H* HoulJhan (Mech. Engr,) X

"Ne.d=,U.,.,o, IReno,Nevods 89507
_, A. Manhart (_e_. End:,) X X X X X

*Ne_ HampfllJre, Univ, o_

Durham, N, H* 03824A, D. Frost (_ec, E_r.) X
F,H. GI=_= (_¢c_ Emlr.) X
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Inslltutlm_ and C¢,nl_ct for laforma_ion .¢ _. _ "_; _. _. .._ _ _,

*New Mexico SUkle Univ.

l.as Cruces. N* M. 88001
D, liunt (PsychoL) X
1_*GarretS, (_fteech)
N, llyer:t (Moth, i_ngr,) X

*New York at Iluffalo, St_t© Un[v. of

BiJffa[o, N, V. 1422fi
p

L, F_. _-(oniln (Speech) X :
•, R* E, McGIone (S_ee)l) X

it, p. Fimcller (l_lec, [_nl_r,) [ X X

IS', M, lead_ IMech, Engr, I I X
D* _.l. IIenenson (Interdlsc_ Stodlel) X

*North Carolina _tat¢ Unlv.
Raleigh. N. C, 276'37

W* G. Thomas (S_rgrry* Ilniv. N. C,, Chapel Illll) XR. G. Pearson (Indam, Ent_r,) X
iV_ D, Hart (_|ech* and Aefo_p, l_nlir,) X X X
J. Wcc_lburn (Mech. and Aeloep. [Incr.) , X
L* H, Roy_ter ( _4ech. and Aerosp, Engr.) X X X

North Dakota. U,tlv* of

GrAo d Forks. N, D. 5R2fllP. J* Relten ()4c_h, En_r,) X X

A, 1_. Anutm (Mech, F.ngr,) X

*Northeastern Univ.
Boston. Maze. 021 I $

] W.J. RemHlard (l_lec. En_r.) X X X
It, Schnrf (P_ychoL) X

L. Dolan|ky (El_, Engr.) X

#_orthwet_ern Unlv,
Evanston, I11. 00201

P. Dallo_ (Elec. En_r,) X X

R. Carhart (Audlo).) X
_*V*O* Ollen (AudloL) X

J. E. Jacob* (Bloc._n_r.I X
M. Epllteltl (l_le¢. _nl{r,) X
g. Hermann (CIvU En|r.}
L. _f. ]¢eer (Civil Kngr.) X
D. Mln_er tM_h, Enzr,) X

*No_re Dame. Only. of

NoLre D_me. |rid,46$_6
R. _*l. Beach (Aerosp,_nd l,|ceh. En_r,) X X X

INova Scotia Technical Col|el*

I i_dlfal. Nova Scotia. Canada

S. N. ,,qaz_val (Appl. Math.) X
O. C_¢hk_noft (l'_eeh, En_r.I X

O, K* Gnshu_ ( .EIe_ En_r.) X

,, D.A. Winter (Elee. Enlr,)

*Ohio Univ. i

_lhe_ Oh[o 4_7OIJ. Slmllop (llearJn_ and Speech .Sci.) X
F, B, Stump! (Phy,.) X X

*OIt[o Slate Univ.. The
_ _" Columbne, Olflo 43210

' %,2t S. },{. Marco (h_{ech. Engr.)
,: IC Graft (Enzr. Mech.) x

:_ _, *Oklahoma Medical Center, Unlv, o{

i ; _ Oidahoma City, Okla. 1310_
G* A. Studebaker (Commun. Disorder;) X

_Oklshoff, A Stilt* UIlIV*
Y ' / StI_waler. Okla. 74074

d £

• T, Dean (Arcldt,) X

R. Lower)' (Mcch, En_r,) _ X X

T. G. Winter (Phi) / x
:Z *Oregon Medical School, UnIv, of

I C_ Pm_nd, Or*ann 9_201

ii, A' It* Tuzlturl (Anatomy) X

TheJoumol6f theAcousticalSocl_t/of Amorico 4T:t
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.J " _ ! _ ,_ _'_

il)eanmylv_nla Sl_le Univ.* The I
Sllil.e College I Pit. IhfOl

_i* II. F, Klnitbllly (Archll, EnKr.} X, !

"_ I% L. Mlchad (speech Pathol,) X
R. II, Freeman (l)=ychaL) X
F. %V, Bogp (Engr. Atoultic_). Chaffman, l_terdt_. Prol¢,

In Hair. Acoul¢.)
R• O. Rowlaadi (Enir. Acouai.) X !

"_ G, Re¢ihof (Mech. Elilll,) X :
R. S. DrUbiker (Sp_e¢ll) X i

l*_•J. Skudrlyk (Fhy_.} X X
V• II, Neuhert (Engr, Mech,) X
It. W. Facwel] (Ordnance Rel. L_h.) X
M. S_vlk (Aero_p. Enlr.) X
G• K. Silotiler (li[ophyl,) X

illlltlbllrg h *Medical .%:ll,* Ualv, of[)iitlburgt h Ilia. ]$il3
L. G. Dcerfler (Audlol,) _- X X

li)tlncetQn Univ. I

Princeton, N. J• 08540
H. G. Wewr (Piychol*l X X
R. A• KInchl_ (saycilol,) X

IPgldue Univ.
Lafayette. lad, 47_7 J,

T* L. Laugford (Piychol.) X !R, _'_. Sotkln (PlychoL) X
_,l,I. J• CrCeker (Mech. En_r,) X I

R* Cohe_ (Mecli, _lgr.) X
G+ W* li_lhel (Elec. E,gr.) X X

iOueens Coile¢i e, CUNV i

Flulhhlg, N, Y. i1367L, Deuilch (Commun. Art= and 5¢1.) X X (

J. [l, Nellmlln (Commun. Artl and Sol.) X !
L. DIeBendrUck (Phyla) X

*Rhode ld_md. Unlv. at

Klalilon. R, I. 02881 !tI* _uoid (Flee. Enlr,) X X X

F. li. Middletoll (Ocean Enllr,) X X X _IC X X

F. T. Dlel_ (Phys.) X :_ _ !
S. V. Letehef (Phya.) X

F. Whl_e (h_ech* E_gr•) X

H. Wlnn (Gl_ d, Sch. of Oceanography) X

iRm:heiter. Unlv. of

Rcc._ei_r, N, Y, 14627H. B. Voeicker (Ele_, Enir,) X

"" H* O. Flgsa (Eicc_ Enlr,) X
E. L• Car_tensen (Ei¢¢_ Enlr.)
E. II. Jacosae_ (Phi.) X

San Jo_e State CoUeleSan Jote, C_lif. 98111
W. %V.S_t_ (Mech. E_ir.) X

esauthern Call_oi_la, Univ, ofLm Anleiei_ Calif. 90007
J. Backul (PhFs.). X

*f_outhenl Mlashmlpp[, Unlv* of

.Ilattlelboilg,Mit_ 39401R* B, Masail'ly (Sl_ech and licking SO[,) X X X
_f¢.liilodel (Speech and Ilearlng Sci.) _C

ISt_niord Unb',

(_ Stanlmd, C._IIf, _05J41L Dewwn {Speech and Henr hqe Sei.) X
E. D. Sell,bert (Speech and HelrlnK Sd.) X
D* A. Huntlnltoa (speech and Hc_-Ilai 5cL) X
C. F. Guate _ppl. Phyt.) X
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InatlLutlon and Cantact for lnformation ._ . .

*Stevenl Institute of Teeh.

IIoboken, N. J* 07030
E, M* ._raJe (Ocean EnKr,) X

T, Araae (Ocean Engr,) X
F. Slsto (M_h. Engr,) X

F. PollOCk (Phys.) X

eSy_eule Unlv,

c_ Sy_aeum¢. N. Y'* 13210
W. B. Adam, (Lab. of Sensory Coranltm,) X

]. J, ZW]R]ocki (Lab. of Scnnor_"Commun,) X

*Te_nes,,ee, Univ, o/"

_/_ Knoxville, Tenn. 37916IL L, Luper (Atldtol. and Spc,_eh PatiloL) X X

M, A, Oreazeale (Ph¥1,) X
T. G. Citle¥ (Enlr.._.[ech.) X

Tenne_e Technolo_i_l Univ. i

_t/ Co0kevWe, TeIIn. 38_0lW. S, Mitchell (Mech, Knlr.) X X i
K. R, Purdy (Met'h, EnMr.) X

o'i'e ¢u at Aqstln, Univ. d
Austin. Texas 7M712

L, L. Copra (Speech) X X
C* P, Boner (Arehit.) X
L* A* Jeflte3| (P_ychoL) X

_AE. L, l[[x_oa (Elec+ Emir,) X X X X X X
G, ]. Gruber (Mech. KnKP.) X X X X X X X

G, B* Thurltoa (Mech. EnEt.)
C. W. HOet0n (PhyJ,) X X

wroronto. Univ, of
Toronto _* Canada

l[, S. Rlbner (Inst. for Aemsp. StMdlem) X X X X

Toronto Sill* CIt_ad&
C. D, Crethnan (PaychoL) X

VVandet hi[ t Lfnlv,
Na_hvtlle, Tenn. 37201

R. T. Lalemaan (Phya, sad AJuon,) X
IVezn_ont. U_[¥, o/

ll,rlinlton. Vt. 05401

I A. Chambua (Physiol.) XW, Patr_J_on (Paycho[.) X

W. Roth (Nee. Rngr.I X
T, D* _h| (Phyt,) X X

W* L, Nyborl (Phy_h) X X

°Vltglgla, /.[edict] Co]lele of

,,_ |Ueh_ond, Vtt_ 23210
S,F. Cleary (glophy|.)

*'_*4Lihinliton U.. Centre| lnlt. (or th¢ Deaf

St. LOUIs* _t_0, 61110
'_ D, I[. Ndredl_e (SPeech and llearlnl) X

J, D. MEier (|h,ychoL) X

'- A* F. Nlemo_Lter (Ncc, En|r,) X
• *WNtJnlton, Unlv. 04

Seattle, Wash, 9810_,

G. D, White (Audio Visual ServRea) X X
, f _ J, M. Mlller (O_l_r_nzol,) X

1, P. Elan (Psxc-boL) X
W, R, Tlff_y {S_eechl x
_,. W, Guy (Phys. Med, a_d RehahU,) X

R. _lgrlm_ml£ (E)e¢, Enl_r,) X
J* |I, IN (Elec, ]_nlr, ) X

[I, l/urphy (DD. _darlne Ee_o_re_J) X

: J* M. Reid (Ph_l_, and _10ph_.)

H* C, Me_ch_l (M_.h, Engr.) X x !J, D, Chnlupnlk (Mech* E_Ir, and Multldlsclpllnary X

i: I
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_ ._ ._ _j _ _ _ _ 8
sWaterloo. Unlv. of J.
Waterloo. OaLatJo, Canada

J* S. Ke_ler (F.[ee. [_nKr.) X X X

j,Wayn© State Ur,[v, !D©traJL, Mlch, 411202 i
D. N. Elliot (P_ychoL) X
R. L. Tlmmal (Ph_..J.) X X

Wea_.Vlrginla Univ.

_[organtown ' W, Va. 26506
W. T* Brandy (Speech Pathol, mid AUdML) X ._ X
N. J. La=a (SI.¢ech Pa0mL and Audlol.) X I X

*Wl_condn, Untv, of !

Madl_n. _VIJc. 5J706J, h|_ller (EJec. Y£ngr.)
J. II,rrlel (LinEui=Oc_) I X

C, S, Clay (G°0I, and Gtophyg, ) I "_ X X
'r. C. lluanl (Engr. Mech,) X

O*_/codtl Hole Oceatto_/raDhl¢ [lltt* I

_O/ood_ Hole. ]sial., 02541 !
Chairman (Geol. and Geoph_=.) X

*[gdl_te_ that. PhD degree la gwatded* !
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•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, ]IZ0-11ZI(1971)



Education in Acoustics

Edilorlal Note : The fdhlwing lwo notes _'ith accompanying statistical data represent the results
of recent acth'ity of the Cammittec o. I_ducation lit d¢oustlcs of the Acoustical Society of..I mar-
ica. It has beett felt that it _:'otf!d be helpfnl to the acoastiLs _ommunlt), lo bring up to date the
data presented in the earlier report "lqoceedings of the Conference ,m Edttcallott itt A carts.
tics," J. Acousl. Sac..,1 incr. 37, .357-381 (1965) aml to a&t to these a spechd section art grM-
uate programs itt aconstics.

Avallabillty of Formal Courses in Acoustics in Colleges and Universities

JorzN C. JOnXSO._-

Ordnatlt__aear¢lt £abaratoty, Th_2)enltsThanlaStale Utllrer_tly,
Unlr_slty Park, _emtsyh._nia

Access to programs and courses in educational institutions becomes c_peclally impo_t-
ant when one is considering ;t field in which tile avaikd)illty is particularly limited. Such is
the case for the field of acoustics. The infornuttion given here on courses having m,ajor
acoustics content was furnished by members of tile Acoustical Society of Amerlc_L during
the period 1SJanuary-8 .May 1970. Of the 675 courses reported, 259 are available to under-
graduates and 474 to graduates. The current listing of courses fnehldes all reported offerings,
regardless of type of admlnlsterlng unlts, i.e., departments_ commhtees, continuing educa-
tlon, etc.

Introduction : A speci,_l conference, Education in A¢ oustlcs, was held at the American
Institute of Physics, 12-13 .March 1964, for the pnrpo, e of evaluating the role and slgnifi.
canoe of the subject matter of ,acoustics in higher edue:;tlon anu Lochart the future of edu-
cation in acoustics. The report on the proceedings of that conference t contained, as an ap-
pendlx_ a listhlg of courses whh aeonstics content in Ph D granting hlstitudons. The courses
listed were identified in catalogues issued by those instltutions. "With very few exceptions,
ouly those courses offered by eng;neerlng colleges and _hysics depi_rtment*., were reported.
Since that time, the ASA administrative Cominhtce on Education in Acoustlcs has made a
number of attempts to update the 1964 li_tlng of courses.
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Following the 1969 Fall Meeting of the Acoustical Society of Amcrlc_L, it w_ decided to
attempt to collect d;tta on current course offeri.gs in acoustics ,as a part of a broader sur-
vey, which included information on acoustic programs, research activities, ;md manpower
needs. During this s;tme period, the Committee on Education in Acoustics pursued col-
lection of information on acoustic programs. The simultaneous completion of tl_e two
surveys permitted a cross.check on sources of acoustic programs, and the result can he
found under the Committee report. The information mt research activities and manpower
needs was motivated primarily by the ASEE Committee on Educ_ttlon in Acoustics,
however, it will also be made avaihdde to all members of the Acoustica] Society of Am_rle,a.

Summary of Acoustic Course Survey: Whereas previous surveys on acoustic course
offerings h;tve used c_tta]ogues as the resource, it was concluded to be worthwhile to obt,aln
such materi;d dlrecdy from t hose Ii;tving a prlmaC.' interest in the field. In order to mhlimlze
the possibility of ovedooklng,approprlate contributors, ;Lrequest was directed to all mere-

; bets of the Acoustical Soclcty" of Amcrlca. This permitled each individual to use his own
judgment as to which courses have major aCOtlStlCcontent. This becomes important in
many courses'whlch are for luuhipurpnse objectives.

The response to the request [or i_fformadolt was quite gratifying for the most part. "l'i_e
total number of ;ndlvidtml responst.s as of 8 .May was 830. It was pointed out by sevcral
respondents that .they were reporting for a number of others in the;r organizations. On the
other hand, there were a few cases where no report w_s m_tde, even ti_ough their institutions
have courseofferings.
Of part[cu[arlntcresttoeduc;|torsshouldhe theapparenttrendsinchungesinacoustic

education since the 196-I survey. It is important to note th;tt such trends can only be dc-
scribed as apparent, because of the grossly, different means of data collection. One of the
striking differences is that in 196rmore than 60 physics departments had reported courses,
while in 1970 there were less than .t0 such departments reporting. Even more striking is the
drop in the i_umber of mech;mlcal engineering departmems/'rein 65 in 196.l to 23 in 1970.
Engineering mcchanlcs departments also dropped sharply from 26 to 6. £ws with these
major ch_mges, it shotdd be noted that the total mnnber of engineering departments re-
ported ,as having acoustic courses approximated 120 for ooth reports.

A comparison of the 196-t and 1970 surveys shows th.tt there were 39 institutions listed
in the earlier survey for which no report was received n the latter. Conversely, the 1970
survey included 60 institutions which were nut includ rd in the 196:1.report. These were
made up of 26 with science ;rod esgineerlng courses, 13 with nonscience and nonenglneering
courses, 14 not in the Unhed St_ttes, and 7 miscall.one.us. In 1964, courscs from 19.5 de-
partments were included and in 1970,2.51departments _or programs).

This report should be of part[cldar benefit to student_ and counselors alike by providing
guidance on choice o[ i,stitutions for study in acoustie;. Also, it fortunately provides in-
formation for nonscleoce and nonenglneerlng fields. Fo" ex_uuple, it reports on 40 speecl b
20psychology, and 20 :trchltccture d_partments which w :re not in the previous report. There
are also a number of new dep,artments reported such ,_, oce;m engineering, acoustics, and
various hiologlcai and medical programs.

In summary, the resuhs of this survey were quite satisfactory. Ahhough omissions are
known to exist, a report of this type can never expect t. be complete[), accurate. It is pre-
sumed that corrections will be received and these eaz, be noted in a later issue of the
JOURNAL.

Acknowledgments : "l'h_ ;Luther expresses his gratitude to Dr. R. i_ruce Linds;_y and Dr.
Gerhard Rot thof for their encouragement and advice l,:ading to this report. Also, thanks
are due to _ l'r. Jess E. Rollln and Mr. Robert C. Pr[c.' and their staffs for providing as.
s[stancc in h;.ndling the data and preparing it for pubJiratlon,

i R, 13ruceLh_dsa:,,_"Proceedingsor"the CnnferencconEducation in Acousticst"], Acoust. Sc¢.Amcr.37,
357-381 (1965_,,
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"_ Courses with Major Acoustics Content

LEv _-;L

o_ Ufl¢]cf- Grad, C]¢F:[HT
|NSTtTUTION I)IQ*AHTM_-:NT _rlt<l. II/JUICS C¢lu_51:'flrLK l)ll_;Cllli,i'l¢ JNWIIER;-: I*RI)VIPEI) AND I_EIITIt¢_';NT_=

r* z'_tJv/[thi [_'tlk'. flhys, X ,_ *_OllRrI,'umhtnlclltltls Undt.'rw;ttur ;l¢oLl_tlcs ;tu¢I h;t,_tc Sullar CtHICU )iS
X ,_ -¢;o?utrSt's cms ,_itl_th(l:trll ;LHI];llrib(}rtt_ _nlutr syStUlll lit.'slgJi Im)hlcnls; sh:tlirlw and

IIt'c I watur ;it+olisllc i;itll _i_ll_il illl(.k'_ing IilRI CorfciliLiiill Ivch-
]l fiuu_l _lln _;i)[Ulr]lcf (!rliiallcu ]ircl CI Oil

z American Univ. Phys. X 3 Aeuusilcs
g X .1 Waves and Vibr;tthlns£
;_ Anlhcrst Coil. Pliys, X 4 liV_VC Phulliilil_nli Gerlural char_iclcristJes tlf wavl: IllOl_lin it ) )rolichcd [lil'og_h Wa'¢c

cq tin i _lll I oboln¢ vvalucpr/i,c S

Arlz., Univ. _f Speech X 3 'rlw+3rlcs of Hcnrlng Psycho;ict.lslics
X _ tin icrlnl_ntll] ;_tlliiiilllgy i vS I giC Cnlsl CS

Aullhllogy

._= Ihlldwlri-Willhlce Phys. X 5 Ac+Ju_ilcs Itasic I*lCililstics iilr n(In_ciullcc I!lil]or_j CSlii!C_Illly nlusici;l_s; iustru- I')
_(_ Coil, nlcnt51 VtIICL*I ¢_rsi roiluls I nolsiJ C I

C
llaylor Univ. Psycil. X 3 flchaviura] I_tTccis _lf Nolsc

]h_wilng flrcen IqB,s, X 5 Aci=listics and Uifrnsonlcs S i vcv c rsc _'#
Slate Unlv. S i¢cclf P;it h. X 4 ]ql_alutlus II;islc course iu speech production and lran_rlptlnn

and Aud ulogy
X 4 Advsnccd ]lhonctics flaslc course in itlstrum#zntntlon for lllealurltl_ siit,cch iiaramctcr t'-'

X 4 Acoustic lqloncilcs S icvch llcrcclgiun
J. i '_ I (_g cal |l OlIC CS _llcuch llroducl o/I

]lrigham Young ]_l_c. Eng. X X 2 I_lcincnts of Acoustics _nund llruducihm,, ttansnllssimi, and rcce ilion and a ) >llcatlmls t/i _.l'rl
Univ. IlilvslCllJ nCiI_SLICS •

X 3 _,rchil¢'clural Acotislics ]lului'vi_w of sound in ro0rlis w_th np )i[catlnns l/i
li]I)'S. X 3 _¢scrJlitive #'lcuizsti(:sof +'tfus[c (;¢ucr;i cl uc;ltilin course _or non_ cncc students in music an¢l ]

and _ ic_.'ch s it'cc}l .
X X _ J'unt lililcn_ 5 0 AC(lUS[ CS GCllcrll coflSl( era lfln of g_nl_f;ttlolt I ransmisslon_ and recclillon of _n

X X 2 /ICotislical _[eilsnrcnlenlll Selccii'd CXller_mcnls to IILrailcl it flo'.'e course
X 3 Charactcrisllcs ufSpcech Acuust c Iiteor.v o slicccl product oil) analys_, synthesls_ and

r¢cogtlitlo,
X 3 Muslcid Acoustics S ]y ) acoustical hcliavinr of musical iustrllmeilts; analysis-

_lvill }lus _Of tOIl¢_.i mit t hcill_ Iic;t I ¢nodels

Brltfsh Columbia, Audiology and X 3 Ex )crlmental Phonetics S )e'4ch Ilrl_hlctioll
Univ. of Sll_¢ch Sci. X 3 A( vancv( P loUCl cs S )etch licrcc ,lil"n

X 3 Ex lerll_luntlll Audiology ])sVcllnllcilUStle_
X 3 /it wlncet Au_ io ¢)gy ]li_acousilcs

_fowil Unf¥. Ph),lt, X .t UJtr.+isoldcs i._sc of uhrasonles in/ihy_ical llcoustJcs for investigating the it0 ler-
tics uf gases, liquids, a_d _llids

X ,f _'tinlinezlr :%c¢)llslics
X I"illit c ._,nq)ih inle Acoustics ]n troducloo' cuur_c

Calif. State Coil. _icc. Eng. ._ 3,1 fJndrrwater Sonlcs Analysis of distributed pliranlctcr systems wave gcliefation pro in.
Long I_l'llch _lllilln, Illl¢ l I.tl:C[[OIl; lihoratl]ry lil_surcm¢llt O__oiiic i)erforiil-

;1rice
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Courses wltb Major Acoustics Con[ent--Con{IJlued

L_VEL

[Jnl]cr_ Gr_d, c/_r:s_jT
|N_TITUTI¢_/ IIEIt/,RTMENT _r,'_ll. HOU[_S C_UI_RErlTLE DE_CkII'TII_N '_VII;.:[_E i_tlVlDI-:l) ANI) p;':rTI'NENT

Lt)n_ flu_Lcll .'_ ,3 Ullcler_'_ltcr Sf)nlcs I f _/i,I)llcali_Jll (_f snnic i_rillclp]L's tql _n_irle_rlrlg prof_lunls ; d_r_clioll_l

4 Ex ic'rmlcnla] Scns;Ll_oi_ _nc_
[_crccl_lj_311

X 4 SL.nliElar if1S_ns;_i_rl i_n_l
_crcc'pli4m

C_[if., UItiv. of AI_pI. _*_ch, X .] f:lllltl_nlcrll_Ll_ _f Acousllcs _-
]Jcrkc]uy X .] Ac_lu-_lic_! 1_rlvlrol_nl_llt Control Noise mc_urc,_cnt_ _nd c_n_rol O

._. 3 ,_|_.,:hanlc_LI Vihr;lti_)n_, _ntr_cluct_ry ¢ours_ in m_cflI_ic_LI v_br,_li_lrls O

Civil End, ._ 3 'J'llrcc-f)illl_nslL_ll D:,,nanLic s.Vl_'c ]_r_pag_Lli_n ill linear mat_ri_ls, ellLst_c_wnd viscl_]_sl[c ,-}

._ 3 _lccll_llllc_ of $_li_Js Wn_'e _rl__a_ tion Irll_lasllc zLn_lvi_cop]n_lic m,_tcrisis

Psych. X ._ 3 _el,_inzlr in ! crc_'l_tion 13_ll_ur_l _¢llr n_ r-_

Ir_'ine SocilL{ Sci. _ 4 _I_.lh_Jilatic_ l_svch_lu_y llltrl_LIIicl_rl to nlzLIllen_l_tl¢_l luudcls in ]_sycho[ogy b._' _xi_mples
f_onl _L_l,litc,r:,'I)_ych_Jpb.vslcs ,,_

4 En;_i_l_cr_nl _.c_)usl_c_ Gce_cra] ncoust_c_--_'_vc ¢_ uatinns z_cr_lLcuuslics "_-
_ 4 I:un(I,_lll_l_l s of A_r_lciJust es Acoustic tlleor._,_ero soun(I--Li ,ll_}_i]l's devehJ )nlent cn

_ngeJ_s Eng, X

o_" .'_ 4 _lJviinc_d 'l'_q)i¢_ ir_ Aero- _o sc _,rleral un _v {urbu unt arl_sul_crsonic flo_ from j_ts, roc _e_s I

.'_ 4 Advilllce_l T_l[_ics in l_ngln_er_ng ,_'_i_e contr_l_ L_n_J_r_';L_cracousl_cs_ ultr_soil[c propag_lJon ' _n
Ac,_u_llcs

.'_ 4 S_uEid _lld Vibr_li_n .._.col_sli¢,_]]_, irl,lucc_[ _,ibr_ tlorls, t_n_m_icn I_ss in s_ruc_ur_s

Lind]sties ._ 4 Scn_ I_._r n _.¢_ustlc ' Lf31_lcsX 4 f_nl)_r_rllel_lILI _IC_ h_]s ir_ f _'ul ["of collr_c devoted Io acoustics of _llc_h
l.lt_ulst_cs

Vibrating s_slcnls nnc] _._,e pr_l_l_ati0n in gasc_ li¢lUlds_ _nd
S_un_ solid_; nr_hitcct ur_l]ilcoust its

X 4 _.t]_,_rlcccl _'_c_J_tic_ A Pro )a _til_l _1__v_s in cl_slic _llll NLli_I incl[_,_ rc_cclJol_ rcfrac-
•_ tion i[_fr._cllun I _tlcJ sc_tterlng _f _v,_w_ il_ Jluh[s
'_ X 4 _l_,nnced P,c_tlst_cs l_ I_ropl_gnt _l_ rl null]l_nl_)_cllcou_ _u_ds ,_nd il_ m_'_ng _]uJds

X 4 _un_iIlar in _.d_'_lllc¢_] l'hysic_l

nn. i, i,'lui_ls
X .t _c_t_stic_ l.:llJoTnt OfF

I_sycll. _nd _u_ic X 4 l_'c]_c_l_ , ¢_f_lus_c _s I_h:,.s_cs _f _lu_ic_l s_lln_]_ I_s_'cho]_) , o_rlludil_n
X ,t. f_._,cllol_/_, of _fus_c ]_ _us_c_l ._,n_ax, _ocin] [_s),cJ_I_' _n_J _oc[u_I_gy of r_lu_ic



¢,. Courses with Major Acoustics Content--Continued

LEVEL

Under- Gr_tl. CU_:DIT
< t_STtTtJTIO_ _gl',Xk_'_n:NT gracl. UUU_S Catfish: TITL_-; ]IESCRIIq*I(I,_ WIIEI_;-:I+_OVIII_-HJANI_ Iq_ItTIS_-::qT

ea S;Ul JJiugo /_ I ll* Phys. alt(I X 3 Intrt_duclhm to l*tct)uslics Vihnltirl_ s*rings b:trs m_mlJtnnes _latcs tr_mslni_s[cm of acnust_c
nf_}rnl;[t cHI w_l*¢es; Ir_tltS( tlt*ers_ SllUCCIt leilr I1_; Hrc I tCC{HEa _111_ UI1( _r-

_d. w;ttor acotl_t[c:_
X _ _cllllMic$ _anlc its ahov_

Z ._ 2 Acoast_e Signal Ptocesslng /_llah+g and digltal beaJ..furnd.g itlClhtlll5; corr_lati.n tecllnlques;
hackgrouJai and _ig+la] statistics

_P S,'trlt_ hit r_J_lrtt Si)_t:cll _,_ ,_ _pet'cIi _c_erlce ¢_*cutSlit.̀ el. h "_+_og ¢ t i sosfill" I t I I c'rs i i g (i e _pce£
I_ ant Ilcar iig ii _'cnil3 sips

X 4 Dltruductiort Io :_ulliolog)' l"ulllhtmulH_tls i_ _ICoLI_;tiCSanntonty Itnd p]l_.*_(t]o_y at t]lt_ Ilc/trirt_mu¢ 3an sm •
_ ,3 _uditory Conlnlunicati(}a tar Ihe "1'In.,deslg, alld u_ Ill ]xeariltg a[tls, ;_udltory trah_ers, and group

llnrd af IIcarlng instr.nlL'nts
4 Identification ¢_.utllnrtl_try |ntr4_htclilal Io clinical audioalctry; Irahllng ntltl supervised >

irat-'t tcu

¢_ _ 4_./, _xper[nlental _hoJIC+tlc_ CTI C_L e';anl ltZltiOll I)f _uulltlal_ol_ _ur ettrrorlt ifocedur_s _n +OCv;i tlHt IIIL_tlH ( l'_riplion of voCa (_t_ltHIItlrllCH_tel
X ,| |_xllerilncntal :Stull[es in Hearln_ A i fl[catlun tlf ex _eritnl_nta_ unctho(ls to th_ study of auditory pro- U1

cesse_, tmrticularJy _l)ecch I )erccl)th)tt
X S Advanced Audiology Study of svlvcted Io tics in audioh_g' signal detection Mnaural --

It' r lg z t t _ C t d at erv e ec rll _ lyS elegy
X 3 Theories of Hcarlog IHst_+rlcal review of audlh_ry the<+rk's _*l]t cnllflmsls on cub'rent

theories i_f cocillcar aad rctrocochie;tf pr<_sses t"

Carnegit'-Mellon Else. Eng. X 4 ]:_chl._, Waves_ and 'l'r_m_misslon Silec_;t[ onl]_hasls iin aenttstioa], lhlhl_ and mechaniclll analogies
Univ, Lines 2:

X X 66 GraduateEngineerlngEnglneeringAnalyslsAntdysi¢. The anltlysis of c_g[ttccriltg i_rohletus, including acoustics _._
U_

Cat¢ Western S _cech Com- X 3 Speech Science A a vs _ a w suren,c t o siwec I ruducti
Y.eservc Univ. mut_icat on l

X 3 lIearing Science Analysis of auditory hchavior alld its modification+ ps)'cimacou_tlc$ c3
and I,i_mcoustics u_

X 3 Acoustic Plamelics Characl_ri_tics ,d s >eechsound_; actmst_cnl theory ttnd melhods of
anaLysisin Ih.ltClics research Irojects

X _ llloacausllcs Physhdt_glcal ac_tustics; concepts I,I audiolt_b'y technlquet_ of
rest;arch

X 3 Psychoacm_stics _rinci des r,f _s 'ch_mcoustics a Idi_log cnl tests; roy ew of researc}_
t¢¢ 313que_

Catholic Univ. Mech. Eng. X 3 TIleory ttf W/wcs Shn lie stntrld ratliah)rs, go.metrical rztdi;ttion tl_eorj., diffraction
O_.'_Idaf, (It _cltln_ ttavt_5

X 3 Prinei _les of Underwater Sound Sonnr et cations and parlmleters and pro mgatlon in the sea
X 3 _n(Jerw_t_r Soun( 'ropagat on ]tcmtstic oceanography_ ray traeing_ convzrgence zones, dUCt_ t

talxed layer net';ill 5otltlii chanltcl slmllow-watur _t_Ltll,I )re roga-
tion+ _Ollom aitd tlur ace tel cottons

X 2 Eroctromechanical Circuits and Design uf transducers, cqttlval_nt circuits t_f lficzoelectric ttans-
'|'ransducers _llct_rs

X 3,3 Theoretical ;_.cnustics
X 2,2 S )eclal Topics in Advanced Cteetling waves ._ound generation by turhuh:rtce ittterz£cth_n of

_cl)tts{ CS _i_ht aall SOtlndt _otlntl [trol}ztg_{hta

X 3_3 ]_itndom Sig.al Theoq,, or Signal )rtwesshtg _rol];lbilil); tllu+_r)' time and easemh[_ averages.
S/alistlcal L'otnmutitcati0ns corr.lat t)IIS; ._nql ng theory i opt Ilium I/tots, pret ct an t an_
'rlleory dcclslan theory



Courses wlth Major Acoustics Content--Contlnued

LE'v'_L

Under° Grad_ CRI_IIIT
]NSTI"_U'TI014 DE;pp+_'i'MI£I4T grnd_ IIQUR_ (_I_LII_S_TITI_ I_I_SC_jJ_TiIINWIIF.R_ I_Xq_Vll_Ei.*ANI_ I_I-_KTIN_NT

CIdcago Linguistics X X d I_h_Jll_l_¢_ C_cnerld lre_lt m_Jlt _f the I_ld inclucling _lc_u_tic ph_n_s
Un "v_c_

Uni_ of
_d_tl_ and h_ech_ X 3 Theory ii_ V_t_ons

:>
Cit Un_v° o_" Comm_lnic_i_n X 3 lz_c_hlc_n to |_a_ing _¢_nce _rcd_ct[_l _ ._u_n_ _rue_urc and func_nr, o| th_ auditory

_w _oz'k Arl_ and S¢[_ s_'s_l_ _1_t¢ _ar_l_l_r_

u_

3 _l_l_ic,_ and _yc_l_ical _
Ac_l_c_ ¢-_

.'_ 3 |_hys_l_:_ca_ _1_ P_:,_clll_l_| '1 h_r_ti¢_d ¢_ncel_s _n_ _ul_|_ortin.,__at_ _| the pi'_ce_ of hcar_n_
A co_l$1ie._ ffl

X 3 Adw_c_d Anilt_n_y_ I_l_ysi_l_gy A_u_lic_ _[ _p_ee_ |_n_t_on _n¢hldedand .N'_lr_gy _f _h_ S_e¢l_ •

_" X ._ Ad_'_c_'_i _a_n_y Phraseology Tra_s_i_i_n o| _o_n_ through the _ar i_lu_d I

Mech_rn u_

_ 3 St_I_es _n _h;,_s_olog_e_ ar._ |_earch s_ud_c__l_ _y¢h_a_ou_l_c_ _"

X. 3 Seminar ill P_y¢h_ae_u_ics In_i_ual t_earc|_ and re|_or_ |n _ychoacou_c_
_ 3 $tu_J_ i_l E_lcrim_lltal |_e_P-rc_ _ud_ _I_ v_i¢_ scienc_ including st_dle_ _n v.cou_ic

r_ X 3 Seminar _| |_h_©t_cs _nd Speech i_d_vi_ua _scar¢_ _l_d re_0rt.s _l_a_may _nc_ud_ _o_k _n _cou_tic
_' S¢i_1¢_ l_h_n_lic_

Mines

Speech The )hy._ieh3gical, )hys[eal and psychologlcat characteristics o[
Colo. State ItearIng and X 3 Science

Univ. Speech Sol. _[iccch as related to the theory of s _eech production and interprc-
t_tlo11 of s[_ech _ignals

X 3 iIc_ring Science Noralal P.uditory recesses Js ¢hoacnustics psycho hyslcalcorrelates mtimul_

X 3 ]]ic-Acousti¢ Instrumentation The .r_corlJln_, rcllr(_hlcLiun _ and _nttlysi,. of human and animM
VO_cLn_*

_4_ X 3 Envlronnl_ntal Audiology Principles o[ nolsc _tl.'tl_*'_s noise control _n(l hearing conservationin cornlnunitles, industry, and the Inilhal_y



._ Courses with Major Acoustics Content--Continued
oo

LEVP;L

o< L/ll+ler- Gr_. c_z)l'£

Colo. St_ltc J'hys. X 3 l'tc_lt_lics cJ .";pt'_'¢ll;llltl Mu:_ic NILtl_rv ILml _,311rc_,_cJ _+_un+lillclu+llrlg v+Jlcc lln_ IIItlSlC_LIin_tru-

(c_+llt Eiitlu,l_

Z Colo, UIli_ +, ol" _.rch, Erl_. X 2 Archhvctur_ll +".ct_L,_tlcs F_+rulL_hlvcl_ :_tl<] _Lrch[It'Cturv _ttlc_¢tLt_; rcl;ttu_] to room tJc_gll

Co|umbi_t Un['.,, t3ccall ]_lt_, .'_ 3 l_.l:prlciititm,_ c_fC)cc_Lii_,¢vu_t[c_ _;c,,x,_tic ncc_Ln+,gr_Lll]l_cllw_lmlrlmlullt_; +l_torlh,n_ of _lcrltl_lic
_i._11_]_h3 _;I;tcu _Lllll liInu _ln<_Ihuir c_LIl_u5_£cl_ustictrfllt._lTtitt £11_

"_ _ +3 _'_CIJII_I£C['x'<_ll;l_l[i(lll il_ Lhc +J"it: :_c;L_LrIV_L'*'CClltl_llilltl _ll_l _li[Ut_,lll_; r_* _t_lCl)r_*'_111(rzty tr;tcin._ i

Con_l._ U,liv+ of Phys. X X 3 Ac+l,,_t_¢_
X 3 _;ccm_t ic_

Linguistic_ X 6 ]_xpu_im_flhLI I_lllll_t_c_ 'J't:_thlg <J ,h,+,t,lh,glcal hy :+_thL'_C_ _lrl_ct,hthl_y alibi £LL_liitclry
+h,,,wlJc!. _ll',,_l_lic_t llrl,I _i+_'_._t+ltl_*+ _+f _ ,t._'cll +riHIt_l_llrz; _3_
_tl_r_ttclr , ¢chlli,lt e_* t')

O

•.__._.ch _rH ¢1ilJIi_ I t+ f_._I_f tl it.¢¢ i[,_ uc 41 ; r_ti'_'ll_¢*.L _"¢¢i1_1-.
I_+_n_lJtd ',+_l¢;_l-lr;tctc<Jn_lgllr;ttl,lll ; _tll_ti_'_;l_;of _llt_cc]l ¢.t)

Cornel1 Unlv, _ec. Ent:. X X 2 ]llccl_ctric Sy_+teliIs .";vnm_y _r+_c_hI.c in rlcr_._,l£__yst_m cm +h:lsi_ _m ::uliitr_ry _ystem
_.rcl_rllhil_log3r X _ AI_n_IL] _olllmttrl_c_ttioll St' _<,rv c 3 oil c_ _ i _t_ _ c I i_ s 131zflul i_ry f_

_zndlJch_tvior _J_:,,;LIh_4 _.
Psych. X X 4 P_,,.cho _hy_c_ and _c_lil+g Sigl_:Ll-_h'lcct_r: Ihw_ry hi i_sych_mc_m_tlcs t-'

/,_ychuh_gy
._ 4 Scll:_t_r_.]:t£11ctlon "l'ol+ic_ h, i,hy_h!l_._ic_t +tcnL_slic_iIn_l othvr scrlse_ p'J

Drcxc]UnIv. l_t_c. En.C+ X 3 Elcctrc-Acml_tlcs ].'uil<l;mlcnt_l_of v_hr_ttir: _.y_lvn,_ cctmt_onsofmotiutt ac_m_t_c:zl ,_
ctuclr cill ;_rsllnlcc i_ln ¢_ _tnii ug$; i>rlli>crt cs of 'wftvf:s rt _ulds; C/3

X 6 Elcctro_c_311stic phcnolncna Souocl _cr_cr;Lll_+n,'ztl_l Jrom_tiort in ]_ruicis and normal so|lois;
_r I|j | 1J _1C¢trtllllcch_llllc_ll-cncr_ _c4Jtlvcr._il_n t._

]£.astcrn _*lich, Phys+ X 3 VilJr+Ltion and Sound Irltcrmu+Ji_tc Icvcl c_l_r_ for physics m_tjors and mi_or_ _>
Univ+

X 2 P*ht_ic_tl?.c_u_tic_ Sl_Ci_l _crvlcc _vur_c _'or nm_ic m_Lj_:r:_

E+ Stro_dshul'_ Phy_. X 3 Aco_l_lcs Sur_'uj" ctmr_c il_lrt+tluct_ry
_tz_tt: Col3+ SI)¢Cch _ 3 Vc_icc _c_v_+c_ l+ily.__ i+._c _cm_sl c_

Fcdcntl City Spccch _nd _'_ _ 3 lle;_r_l_._ ])i_rllvrs--'|'_sts ILrtt] |+_'ch_l,hx'._ic,'tl _;lramvtcr._ u_c,I to clvscribe hcl_rin.c and its vari-
Coll. |_e_Ing _|t*a_trclllcrlt_ _t t_ll_; "_cst ]_r_c_t urc_

._. X ,3 An_d_m_y _L_l Physiology o_ An_t_Jmi¢_l _tr_lclLIrc_ _,rc rchttvtl to the acQu_tIc evvnls they
._ +t.CC}lltl_li }lu_lrirzg tlr,)(itlt;_ or r¢cc_v_

X .3+5 Expcr mvnt_,l |+h,_rlctics J.*_l_,_r;tt_lr_'aIl¢l lecture on _pcciali;_cd equi rnent to mcdi_t¢ be.
t_cvn i_hy_c_,l c_.c+lt_ arid thc llVrccpt_lal _nlitzttions

Fedcrzz] Univ. o_ Lingui_tics X 3 Ac_stic Phmmtic_ ActJu_t_c _r_ Jvrtics _3f _ +_cch _un_l :l,l_l their _rticutatury corrc-
_o dc .J_.zlciro at_s; tvc m ,l_tc_ for _Lcou_ticizrl_lly_[:z_f _pe_ch

Fl_...Atlant|c Occ_i3 Eng, X ,.3 _cc]l:_nJc_tl VJhr_tiuns _Icti_;L,l_c_ll _+il+r;Lti_l_; ,lylmm_c ]_ch_vi_r of fotmtlI_tl_rl]ikc stn_c-
Un v'+ ttlrt_ rtl_<l vihr£1_ic)r3_l_lr_tiorl

X 3 Acoust _c_ _' _l_+v,l_+_c,c+_Lrc'U_t_l'llltcct _lr_l_°mg:Lth_n_Lc_mstc_h__oli_ls zzn_]fiuh]_+ _p¢cch+ hcat'ing,



Couraes with Major Acoustic9 Conten_--Continued

L_V£L
Under- Gz'_d, CR_IJIT

|_TITUTION IIF_[_._,I_TMI_t_T _','l([. |[OURS COUICP;_TITI.]_ I)F:tCl_l_JpT_lt*_'**_'jll_F."i,l_flz.,ll)Eii _.,_ll p]._]C'TIN,_,_T

UIIIV, X 3 UIl([_'rw_ttcz"._tlLIl_([_rlJ_l_t_t_c*r_ ]l_'o]l!tglll_l_rl irl the t_ct';Hl__l_ll_r ¢:rltlitlit_n_ IL_tlJr_] _tntl TrLII_-III_(C

X 4 CilrlllllLzIl_c_ltlullS *|'[it!llry [ |*'_lt_r[_!rtf:tllt;ft_'nl ir_l_C[iI_-_te]_'ctric Ii_!tl_,llr_;_ irc_l)_l)_l[t_,_LIplic_-
til_ns llll_c Ct_rll_llllt!llt_ illlll (:irclllt_ _ll|(J_lllltt _l)fl thcur_,' It ) _li¢:d

."." _ _*;_;_In!_:I!_*_._V_'J_ht*LI['_¢' I[ ])t:tu_:t_lJll I_ _,i_n_ll_;iI_ iIc)_t;u _lt:ci_illll Ihcur)' I _J[it_lllUnl IJl)_:_r

X 3 Cit111111tlf_[_:_tillrl'|'h_)r)' ] ]l_*flrl' cl_tl_Orz_l:Zll_ll )r_lcct,_;lll¢_cl)n_lllllnl_:;ItlIJIl_ llll(J _;Oll_Lr
X 3 _lI_'_tllcu(I I_*¢¢III_*t[C_I I)irt'ct'ut[ rL';lll[rl_; rtltl_ ]ii_lJf'iltl_r.v ('_. i_'z'_rllCllt$ ill _¢¢_tl_I_Clr.q.l_-

17]a, Presl_yterJ;m P|lys. ._ 3 Ac_JLt_tics OrL_-._:nlc_;Icr hLIr_luclory course O

Ciinllllllr_c,'z_[cJii ._cicncc _ i_,t._hc11nln]lll_[c_Ll_llll r,_

(Icotcl,_,y X 3 W_L_,CIIr.p;_/_ti_ln

X 3 Su_llJr_r iI_ _.ullit_ry Processes I_ur_ _' L iri_n_ rL_Tp_ych_]_h),s_cs tu cer_hr_LI ph._'snhl_[_' _.

•,..I Fla,_ Uzdv, o_ /_rchltect. X _ ,_ _.rchil_¢t ur_l .'_.coust{cs I: L_t_IILII_L'r_t_ ]_ ; _l_Ltllr__f llC_llSliC;_l I_rcth3cm_in bu[[d[r_gs_ h_llvthey
irt_ _,zt,¢I.'1 i _o '*,cl "_

_" X 4,4 ]'Elvir_rlnlCllt_] Systems _)_[_n I. _,i_l_l_[ _r_l,l_l_ls hi ,_rchilcct_r_ll _cou_t[cs r_

" _iech, ]Eng. X 3 Vil_r_LIil_l_ Vlhr;LlloJL LI s)'_!¢Jll_ dill_lp_ll_ c]l_lr:Lctcr_t[cs r_f m_tcri_L]._ I_llc_:ch X 5 Sp_t_JchAcilllSLiC_* Intrllt_ul'Ll_lll to ]nll]l:Ll_ _l_cch ¢_l]lltlurltc_ltl_rl: nl_thodt_[ogl_:5,

:_ll]lj_cti_'_ cllrr_]_t_esq}f I}i_b_u_l_tc>rs_7_,t_nl
_" .'_ 5 ]._t_(irz_lory _rl_trLImCl_taLillrt El_:ctrl_lcl_ll_tlcIl[ [ll_trul_l_:rlts ill ctzriHnLiil[c_ttiQrtsciences*z'e_:_.rch_

.¢ .'K 5 P_ychr_cou_lics A_[v_ll¢_'d t_[_[cs _zlld curr_nt rcse_rc]l h_ _lldiLory scns,'_t[(Jn_nd

X 3 P_ycho_Lcou_tlc Laboratory A _ '_ _ __tlm :_lIc_cr I(f_n ¢*¢1u[]_ell ; Z'_llhC_.ttonof ¢1_s_1¢_1
¢_ )_'rinlcrzt_

._ 3 S_nJ_lzzr_1 _ul[ilioll _l[v_nc_d _cs_::trch prub]cnls it_ p'_}'ch_LCc_LI_lC_ or _C_IUSllCph.*,'si-

P_ G_.U_udt't_Coll, ."¢. 2 Acoustic Phollctics "l'_lc_' of s _eech Ir_l_]tlclil_n_ a_r_l)sis_ _:,'nthc_[s, _u(l _si_ccL_o_

Georgetown 1)hys, X 3 Acotz_tics Osc_ll_Ll_.rz_, _]_Le _ount_ _,'tve _ncr_tion ,_nd rac_urc_nt;

_' Univ. _ 6 Ultrasollics _nd Physical G_n_r;ll_o:l _nll _Je_ct[_n _,f ._lhr_on[c '_'_ve_ ; mcchanic_[ wiLves in
_cr_tl_ics _ an_ crl'._ _; illter;zctlon of _lh_n_i_s Ivith ph_nolls _[_d

¢:[z:cIrlln,s



Courses wlfll Major Acoustics Conten[--Contlnued

L_VJZL

Under- Grad.
CR_.'DIT

IN_TIT[ITION DEIIAkT_:N'r _rlt_. IIOUII5 C()U_.E TITLE D_;CRII_TIO_ WIIE._ pXOVIrJFJ) AND IIEHTINY.NT

George Was]llng- Erl.q. ni1d X 3 Iiltrc_]ucI_un Io .,_.coil_tlcs _'ii_'cs _n i111_nhcm_dium _ransntlss[_ll in layered media ansI_/=icstort I niv. _J)jlI. SC_. rc:soIl_Ltor_ ii)rrls all( l_*itvc ,_u i u:_j j) lys o ii_ical _til¢ _tTei Ice_

X .3 Advanced Theoretical Acuusl_cs CIasslcal sctil_l,rlr_ : luld dlITrllc[iorl ilri_hh_m_ nc_u_tlc_ i_f nl¢_ving
s_tJrcu_ _rI__,IIt, r n¢l_u r_t)* tf_iclrl_T ll¢_t_i)i[i_ty iLl1_i _[ nf_so

_- X ,3 _i_1_]ont ]Iroct:_ TJI_I_Ty _ (_[J [ )' }re rv_ rlrti _i_. "_"r_i_blu_; ci_rr_I_t_iiJn ftlr_C_o_s and
llow¢!_ _]IL'C.[r;L l_u]l_l_'ii_ro[ _.)'_tui11_.tlndcr rarliril_l inllu[$

X 3 P]ly_ica] _cou_I_cs _._,avus r1_rlI[11_¢.nc_)il_t_cs, _trramir_g, b_in_r_ry ]iL._'er_,aerody.

s1_tnlic niJ _ui IHIIIIJ_II l_r_c a_[_!llL3_L1_Clll_|}1_rJlta] an(I '_'i_col4__iE'nilnl_llit

_" _ 3 Psych_]o_]c_d I_rld P}ly._io]ogical '_he c';[r ._x 3crlm_I_t,_l _s_-ch_ccmstlcs,. st_1_j¢clive responses. ._o

X, 3 Special T_Ipics in Acoustics T_ _cs c]l¢_r_ _nlm _u_:llarea_ ss ii_rcJs lace n_ise _Icr_tlon and
¢orltri_] _Ii_IrIlrllun[_; ru_ _o_t_cso_ s[ruc[LIr_ I_eilj_]u and Comq

.qlt_rtil us t() nll _u _'_O

Cue]ph_ Univ. o_ P_ych. X 3 ]_crc_i_t_l_Lll'roce_sc_ ]'hysi_]_ica] and l)_ycbu]o_ica_ cuncomitaI_t _f acoustics
t_

H_rtford, Unlv. of Mcch. _ng, X 3 _.n_h_ecrin_ _oustlcs .j
X 3 _dvaIlced l':ng_Ilc'erJi1gAcoustics
X 319 S_ni.r l-_csearchToffees hl

Ac_usIIcs _.
X 3 Vibratimls I _-
X 3 Vibr_t_l_rls l [

3 Musical Acoustics

Haws|i. UnJ_', of Solid Earth X 3 Sei_mc>Io/:v Eiastlc pro )e_tles of rocks behavior of enrthclu,_ke w._ves_ instruo
(_Col_hys. In_nts; se _mogrilms u_

X 3 S_sm_c Source Mcchnnlsm_ .Sltldy o_ sollrce nlcchar1_snts for explosions and cnrthquakes
X 3 Seismic l_n_flagnliur_ Phenilmena Pr_ )a_atiolt o_ eil_r_, through s_]id mcd_a having interfaces ]
X 3 _.na_)'_ ai_d Synthesis of Dc_'el¢_j)ill_nt _r t _eore_ca _isn_o_rams for ¢ompar son w th ob-

X 3 SclsntoI11el ry and SciSnlOlO_Cal SeJsln_]o_ic,_l. iil_rllmenla_ion a 3_lication of models _o Interpre-
_l_¢Ic[ Sl_Jdy aun _f obscrvlt funs; s_[ec _ t_lllc_

Hofatra UnI..,. _lhys. X 3j3 J_.cou_llc_ of M_I_Ic nnd Stretch One-year CIJUT_Cfor nlLIS_Cand speuch m_jors

|_'otzsto_l_Un]y, of _Icc. Eng, X _3 Umlerwnter _.con_lics ]| Undergo'aloe system sJ_rln]duslgn
X 3 Um]cr_¢ater Acc_u_[IcsIf| L'Ildcr_va[er s_'slcnl de._Icn
X .I St_t_s'._cal Wave Pro _._aI_on Pn_ _agI_li_rl

Moth. Eng, X 3 _|cchaIl_ca[ O_c _L_ons |i) roiluc o v vi_ra ios an acous cs

X 2 _! l_ LatJ--VJlJriiIioils and _rlstrucli_nal ilrld llroject expurJmunts in vJbr_ttionsand acoust Ic_
_cot_slics

X 3 _ise Cor_Iru] Contri_] o_ n_[sc Jr_dusi_n and en_JneurJng o_ machines_ buIld|l_gSj
a_rcral't _hJ)_, and aulIls urban Ilulsu )roblenls

3 Vjbrathm A_l)'d_ Sin_ICo a_d muhi[de-d_._r_e°of°freedom _yst_ms free. and forced
V]JTa: IllS' a ) _ro_II n[_ n_ • ]0 .,_o _rla),_15. B1ztT x m_t l°d_ .

X 3 An_'tical _[eI11o¢isin _urn_,d ITI.¢[CS O_ vl]Jr_iti_ _)f d_crctu and conllnuou_ system_i

Vibra_i,rls r_s_o_c lo _rlc_lic aml genurL_] excilalJon wr_atiolt_l princi_rc_
X 3 Adwm'cudl'h).si_aIAcous[ics Topics i_ physlc_d acoI_l_cs; nonlinear acoustlc_; cavitation

i



Courses with Major Acoustics Content--Coutlnued

LEVEL

Under- Grail. CII[.:;llT
IN._TJT[JTI(IN DI_IIARTMENT gr_iti. IJO{IR_ CIIU_ TITLE I)E_;CHII_TI(INWIIK_F. l*_o'4fDl_I) AND pEI_TIb:F_T

|hlU:_l,n Univ. _Jf .Mcch. Eng./ .'_ 3 Vlllratlorl*Acnu_tlc;ll '|'r=mgducvr I_rincl _Ics of tr'In_duciicm., i_1oIf)mtl im )edltncg'•. ¢:LrJhr_Li41s and
rt:ci )rl)ciIy ilt_t_;Ur¢lllUllt (i[ Ip.otlsL_c-'_'Jifflt{liH1I tJ_lll(Itlt'_

(conL nucl 1 [':{_c. [_nff. X 3 Stress W_vus lr_ Continuous ] _'rl_tnl c_ i_f c¢3rlt nL_rlu_;nl_i a. 5ire_s wave llril[_;Ltitli1 lit _o (S

X 3 ]_Iccbc_nical i_L¢li;tliq_t W_t'eu uc tl:tt ic_ll._illlfl _11ltllbln {¢chl_ic]tlus
X 3 Umlurw._ter _'_¢_I_cic_ ! Umlurw_Ltvr sound _ystvms _Jgn;tl )r_x:c_hlg rily tracing I and

elite'el v ty ill t_n:;i ucur_ IIll(i _rr_L_'_
X 3 Gvncral ._.c(m_ti¢_ _iml "_ibracic_rl Vihr_Holt

Hunter C(_[I, ComtlluniciLtlon X 3 $11ccch ._.c_ustics alld Pcrc_,ptlon |I]1)'_lc_1 IJ;_s or"s )¢¢ch _Lcc_ustJc_l 3r_l_crlics of _ _cvch psycho-
l_igic_ti ;tcl)ustic_ Illimr_ttory _ucilltir Uu_

ScL _ 3 Introduct[uul h_S _¢cch and Acoustical _Ln¢ purcuidu_ var_ltb cs ILsllc_c _ _n_l ]lc_tr ng
clLr Iig _1_ cltce_

X 3 ']'h_ |'lll_ll_tic_ _f Aml_rle_m Ph,nulic:_ _Lrl_lpilor_cnllc Ill_l_._is of '_,lltcmp,r;Lry _p_cch
English _

_ 3 _ _vch Sclcncc _.cousti_ _hunutic _lll_rysis or )rodLiC_i,tl :_nd pcr¢_lltion of _l_CVcll _
_ 3 |_'4ilur iitulttlt _ ](Jnet ¢_ J_ icrbnunlal rout }tulJ_ ILI_(Illtur_ltttru tl_J in ru_¢_trch _11v¢licc _11_i O

DeLft _l uxi_II_ n;tt on iJ_nt_tj_r i_-mer clan (I _lucls _'_X 3 'l'll_ Ph.mJIog. _f th_ DitLlects

.'_ 3 Cvm_mr_ive. I_hrmctics . Sclund s "_tvms _J scluctvll langllagCs comll_Lred with En_llsh _.'_ 3 l_l_'_l[)l_)glcal m_d 1Jsycho]ogLc_l C_lnccl_ls anll _tll_i_lrtil_g dl_t_. _31tliver ng |3r0ccsscs
_¢lntsLics _

_ 3 C_nunll_nily ilnd |ndn_trlnl I_l_mr_hlg and orgnltizltlg ]lcarir_g clmscrvatlon programs; mass t"
I_rql_Ir_tn_sill _llallnh)gy _Lu_trirlll_tlrvuy_

X 3 ]_lly_b_h_giCM A¢ou_li¢_ _¢l_Ln_tic;tl Irhlci _l_s =1_ )llc_Lllons to the Ihysh3h_gy of th_ c._r_ _.
c_'nlr_tl audhvry _llhw_Lys rq

-4 Psych. ._2 3 C_mll_Lrativu Pllys_,h_lllcnl Su{ec_uc t_lJicsinclm ngstr_clurcsahm_lhvamiitoryp,_hw_y _

_ _Y.. 'dni_. of A_o. _nd A_tro. .'_ 3 5h_¢h_L_t_c 5_ru¢lural Dynl_m_ics S_ruclural _lyl_ll_ic_ im_bl_m._ lre_tc_l from l_r_l_alJilistlc pnint of [

-- _rc]litcct. .'_ P Eu_vlronm_lll_l C,Itlrol Archilvch_r:l] _lc_usl_c_ zlnd huild_ng nlo[sc cm_troi _
_ Eicc. l_l_g. ._ .'_ _ _';nghw_ring _._cJusLics (_vr_r_LI ¢cJur_c in llcoLl_t_cs _

_ X X 3 UIzr._s,nic '|'echniqu_s Fundamcnl:_l_ v[ ultr_Lsnund in fluid and r_lhi mvdl_ and con1 _re-icJl_'ec Ire_ttltl_nt o[ se uct_!(i n]_[l c_ltlons ri in( u_try _ltd
mcdlch=_

_ X 3 An_l_'_i_ of Muslc_l _oun¢l_

_.. l%_usic ._ X 2 _.luslcal ?.counties | lind I| I.'Llllcl_n_cnl_Ll_nf ml_thvnlnllc_llllci hyslcs wnvu form_ vlbratim_.the vat; mtl_c_l _._calcs; mussel instrunlc_lts; _rcbltecturllf
_ ncousli¢_

_ 3 Sileccb 376 lh_lc aclmsl_cs _c_us_ics _f s 3e_ch

Sp_'cch X
X 4 Speech 476 Lil_ralure survvy f_ _¢otlstlc_ _eoust[cs of speech; Instrumelltld

Then. and Appl. X X 3 _cm_tlcs lh_ic i_ltro_lt_clion
Mech.

Ind. Un[v. Anntomy _nd X 2 C_m mr_tlve. |lcllivloral
:_. Physiology PI 's. ogv

Center for X 3 N_ural _Icc lan sins o 1 earing An:llomy and physlnlo_Cy of auditory s),st_m; behavioral 5¢u(lles of
Neurltl Sci. uudhory discriminatmn in man and Iowez v,nimals

4_ _I_USiC X 3 E_)cTimelIIZII Phonetics [or S _._ehl_clcristicsasa _ervvsysiellt¢_fthe =_ign;_Jdetection Zllld intelligibility char-
hrl _hlgillg w Ce



a.,, Courses with M_jot Acoustics Content_Contlnttedi,,pt
t_a

I.F;VF:I.

Under- _r_td. cuEIIla'
_. INS_£j'i'U'rlOtq I)F;I,AN'rMI-;NT _r_td. ll()tT}ls c(JuKSI_ TITI,]_ D_:SCUrI,TION'W]]_,_F_p_tt)VIDI-.*DAND |_F*i_TINF.'NT

|r_ci. U;qlv. X 3 Acmlsllc [_iltmctlcs for _tlglug t_,nal "sis of _hysical xlaturc of s_c_cb _)LLIItiS in sl;r_g; US_ui _unL_-
(crmtiJ=uell) graph, w;wu ztn_ :,'zers, and vl_ co t_p_

l_llys, .'_ $ _cnera _b.'sics: _ec _lllCsj
Iteat and .qound

Ps,,,ch, X 3_2 SeJisltt c3xl_tll_ l_¢rception Tileorics and datain psycilophy,_ics anti other s_udics of sellsatit_n
_tiltl _crcclltlorl

_P X _ 3 _le_ril_/_ luld (_l_llllnulliclt[iol] iJrc)ce._t_:8il cotlllt t_ll[cl o bv _ it'cc_
._ p_vcho 3bv_c_ _i_ft:l _ c[uct]nll ioF wlr otis 5L:llse_

_,a _ 3 Psych_ dl_'_ioh_gy of ilearhlg Anatomy anti ph:,,s_olo_y of audhory s2,'stem
Speech _nd ._ 3 lnlrtMuctt.tl to Clhllcid Audiology

qL'heJttre

X 3 ClbtJcaJ it, ucrfoh_2. , 'I'cstiflg

X 3 Clinical :t.uditdlJg). _.
IItst. of _f_ri*le OCCall Eng. X X 3 lntro(Juclitm to Underwz_ter Vibration harmonic rtnalysis propagation of sound ray tnzclng,

and AtnlOSl)heHc Acoustics ntrot uct orl to nornt_tl nlotlc t leery, (tmbient ntt]_e_ Iraltsdueer_ 0
o Sciences an_ h.ydro _hooes

3 Advl_nced Underwater Acoust{cs Rettectlon and refraction c kot n equnthm waw and ra_" thut_r.v

hernial txlorJcs_propa_atJml in deep _n( shIt] OWwater " ,_
hlstitutu Mech. _n K. X 6 Ac_t_llcs Resolution of acuustJcM circuits

]_ollt_cnico _-_

_.Muxico)

John_ ! lupkin$ ]l[omedical Eng. X NA Research Seminar on ]'hys_ology Review of llteratur_ with coos_der_.tion of _hysfolo,e, lcal _n¢] Ili_-
of.HearJttg. . atttl _l_eecll . _hysical r_$ults front view of eonlmunlc_ltion englncering

U.qi'*'. ]]_ophys. ._ 3 Semltlar In _cosory Con]iTlUrllca- _l ccc l cornrt un ca on_ aud or',, neurop )'s o o_y
tion

Elec. Eng. X 3 Sigmtl Analysts and Representa- Sbt tlstlcal tcc]trtbiues for use _itfz.elcctronic alttt acoustic sfgnxtls r_
titln r

Phys. X 3 Vibratlons and Wave Motion C:
t_

Ktms. State Speech ];atlt. X 3-5 Individual IuvestJ_tttion Indei)elldent 5tutJ), of _q urea or prob]ctn in spot:oh or hearblg p.
Univ. _nd Audiology

X 3 Industrial Audiology Noise measurement, modification m_ci centre|
X 3 J;sycll_ncoustics Psychological or behavioral rcsportst_ [o acoustic stlmu[i
.'_ 3 l:x.[_crJntcntal. . _t,udiology. Hist_rlea] :tnd nlm[crn research ill _.Ud hion--surve:,,

3 Senutlar ill et,udlolo_'d Categories covered ittclude acoustic physics
X 3 last rumentatiolt Stu(ly of itlst rulllent s tJz_d in but h acoustic and speech research

Kans._ Univ, of Speech X 3 Jqiyslcs of Sound ]]ztsic cottcepts lot nmjor_ in speech patho]ogy

].avnl Univ. Arcltitect. X Actmstles l 3t_sicacousticttltermsmtdrcquirementsofrooms introductoryleve|
.'_ t_.coustlcs I[ Acoustic mtttcrial_ nnri des gn requlrements for public bull(iJn&_;

coxttrol of ilois¢ attd vibration
|Jr. State Univ. Physiology X 3 Aurflt or_.' ]q]}'s_ology

X 3 Advanced :_.uditory Physiology

McOill Unlv, Architect. X Archhectural Arot_stics AcoustIc_ fn ntchitecturM design; _uditorium _couttics; sound sys-
tems; noise control

En_t. _ _dechanles of Contlnuims Med_. Study of wu_ve ir*l _agatJon in strings membrn.ne$ b_.rz fluids
._ Acoustics Propngatiorz directivit_', trattsducers_ underwriter acou_tlcs_ archi.

tecturA acoLISt cs_n0 Se contro



Com'_e_ with Major Acoustics Content_Contlnued

LEVEL

Under- Grad. c_EDrr
I"_I_T_TUTION DEpA_T/dF._ gr._.d. HOUr5 I_OUIISETI'I'LE III:_CRIpTIIIN WJIERE It_OVII)ED AND J_ERTI_NT

_a_. inst. Acro. and _tro. :_ 3 Acrud_..l_an_[¢ Nuis_ I:UncI_LII_Cr_I_LI__tf II_3[S__rlcr_Ll_i with lhc o[_crallon of acronauI[cal

_rc]l. ]_n_. X 3 Arc|llt_ctural AcoLlsI[¢_ _.¢OLl_t_C_ c_f ]_LliJ_f_rJ_ _{cl S{I_I_[_S In nois_ c01ttro] and hearing
cliff|[i{ [iiIl_

X 3 Envir_nnleflta[ Cont r_JI-- AcoLi_tl¢ clc_i_n f_r _I_I _t_LrJr1_ con_lhEoI_ nncl control of no_s_ in

._ Art Si_cclal ]_ro_l_IEls in c_rc]Litcctur_l[ Fl,lctioil;ll _c_ll_tlc _]_s[_n ill archlt_c_ur_ ]_a._ on project work in

3 S_cci_L_ l'rul_l_'nl_ _n _oIlstic_ IJ_v_]oj_i11_Jit of _kil{s ill ii_o_[c nlc_i_Irln._ aIl_}{itt_r[)rctatlon
_:arth and l_._ne- _ 3 _.I._rinc _coustics

tary Sci.
]_]ec. En_. X .I _llrlr]_ Sp_h_ and ]I¢._rln_

X 3_I A_o_t_c_ Suulli_ _L'IIL!r_11[IJIland i_ _ali_irl [ii _:]_isIic I_I_:LI_ICi_lIvcr_iotl L_e°
t_ci'l_ :tcltII'_liC_t] cJcctrJ¢_1] ILIIIJ11_t:ch_Ln_c_{c_icr)_y _o[_c _tld
_.'i[_f_II[I_l_Clllltr_J]_ t_Icr_:l o11 iJ _i_tllli[ _l_i l]_atl _)

X S_n_or_. (_i_]_nltln_ca{iot_ ._cI1_ir). [)cr[orlIl_illCt: frltnl ('i_.jlcJili[ _if (_ic coi11nliL_ic_tio_ _c[_nces
X 3 Si_nal "]'_ar_s_ni_on in thc

Au_l_tory Sy_Icm
3 S_c_ch C_iJi_urLic_Itio_ LinRLIiStiCS and thc_r_.' of _ll_cc]_ _r_uc_ion

Sctl_ory Ncl_r._] _y_tenls
X _._orat_rv: t]L_ l_llysi_]_gY Conli11_t_r anal_'._[_ s _ec(rogr_Lphi_ an_])._is _-ray motion plctur¢_ _')

Mec|_. En_. X _ V 3rat o_is
X 3 "_Vavc ]_r_{_:L_at[_In _.Va.?_ collc_pt$ itl a[_ _l[_cl m_c_a_ics WKI] I_ncl _Jkona| npprox_-

ll1_itloli$ ray t|1[:ilf._ ".'_flI}l-w_ivt: t.|l_ory non[]n_r v.'_tvc5 _n_r-
alion _" wa_'es _lur[n_ [nl l_ict

_" X 3 S_ind r_n_ Structural VEbrati_rl G_ncr._tloi_ _f sn_nI_ _ stati_li¢;ll t|leory _[ room _¢oust{cs_ _ounc] _n
i_[_sor_tlon _r_I r_'_rbcr_tloI_ lilue; vibration of beams and illat_s J

_" _ U]tra_un_I and |is ]_[aii1_lica]

X "_'op_c_ rl | _onlc_]ical _illl_' basic ]_Icas and collccp(_ {_ ultrasonic n_urosur_ery _.

._ 3 ]_ar1_Ion_ Vi_rat[on

o_ _ 3 /'_ols_ and V[l_r._t[on {n Trans° _ _rv_y or"t]l_ sta_e _f the _r_ in: nlrcraft no_se grounc]-trans-
port._t_in S_.stcms _r_._tioll nois_; url_an-nclEse nl_els; aild p_vcr-p]ant no{s_

_'_va} Arch. X 3 I]ydroa_o,sti_=_ Undergo'afar acoiI_tlcs imI_o_tant to nlod_rn _lava arch_te_tur_ and
_' and _larlne mariil_ cn._i_r_n_

]_n_. X 3 Aca_I._t[c._ and Shock R_q_c_nse _t_a_[_,-_t_te aIl_I tri_nsi_nt intera_:t_on bel_vc_n vibrating _]_ll¢
of $ul_m_rl_II _tructttres _date_ _in_l _ll_][s _l_l anlbi_nt waI_r; s_u_IIl rad_alior_ and _cat Icr-

In_ lO' _]anc and cur_'cd _ur_'ac_'_ farfi_Id aIlcl short-wave{_n_th
_iiJ1_{_L_t1_nf IIi_ ll.av_ c_uatiiltl _ci_t_{'_ Ir_L11slcI_{5 _trttcltlra]
_'i]_rati_ins C_LJ_Ic_[acoLl_tic._| and vibra_ioila] prob]_:r_

tIlli!nce _J_"-_oJJ_ }_nLIni[.'1r_ _IrLIclura[ r_pon_ _nll r_i1_at ioll
X 3 Fun_.ul_illa}_ _'_|Uni[_r_'_ter |_e._ll _f tr;ii1_11_Jl_i!r_ and _'ccc_'.'cr_o[ lln([crw_Itcr _oL_1_¢J; Ilni_ _'_

S_unI_ AI)D][cIL{Jon_ o| .....ir_'_I1t-lJ_L)"_lJtl_tr _._'_t_'_]s _cilustic w_l;'_ CqUlltion5 [rans-

mml



Comses with Major Acoustics Content--Continued

/J.:v=.;L

°<_ U_dcr- Gra_J_ C,F.mT
:_ INSTITLfTION D¥.I_AR'I_II_NT _ad_ IIOUR_ Ct)lll,_ TITZ._ II_SC,II_TJnN WIIK_ I_I_OV|D_DAND iJ_;.'_'_INE,_T
¢a

_la_ lrlst_ X 3 _t_ctl_tn_C_LlVibr_Lti_lll
'.I_eClITIOI_ _ .3 ACI_LI_CS ,_l_l _tr_¢l_i'_l _'.'_l_nlelllSi_l" SO_II_I r_ld_l_ill_l i_n_ *._l_ra_[ll_l_ i.if co_t_l_o_s el_lsdc

_. _,|ass._ Univ. of Elec, EII_, X 3 lntrlllluctJoll _o S _cech A,alysls "l'l_or',' _d ¢lhnfl_ o s ccc analys s[3 . .
-_ X 3 itcJval)ce( _ll_l'_h *roee_slrlg C re|it de%,¢h_ lu_'nts in _l)c_c _ lLnalysls_ SyaLhi:_*_sI rec(_gn_{t_fl,

i_erec dion
X X 3 AcotL_fics ]_aslc _]lyslcs and acoU_l_c_dleory
X X 3 Ulllh!rw;tt_r l_cotlst_4 llltrc, lhlc[lorl to t h_:or_._nd IIr_LCti¢_of un([erw;ttc:r aCoustlcS

_" X I_3 _p(:ech (.*olnn)ulLical[olts l.ah _ _ecl_tlhLb Jro ¢ct5 1or stillness
,-_ Mech. and Acro- X 3 Stocll;isti¢ l_r_;'c_sses ( cuera ran( _)_lt s g_la t i_or_,; se ¢cle_ pro ) eros, examp es_ a.(I

_l)_¢c En_. *h'nlorlsl ealilrns _.

X 3 '.rhu_Jfe[ical ,_.e.usl[_ l_lllph_si_; em e_lghlceri,g a;_[_uct5of _¢ot_stlcs: _tngiile IiO[_¢, iIl_:l_-sur_:lllvu [5 I_

o X 2 Special Pr_jccls 'Ullller_raduate eH_edmelltal pro_ects in acoustics and acoustic O
m _j.,_url: illUlt t s

Speech X .3 Experhnu,tal Ph_mclics Study :u_d analysls of lb.:lade elements of language lustrunlel_tSLf( fllJ _ RO _1 ,_

X ,3 Advanced CJhlical Audiology I heorl_s nl¢lhods ;ll_d )ru¢¢dures for specml diagnostic te_tl.g I t _._
audloh_gy

X 3 "]'rcnds in Contemporary 1{ec¢.t research and adv_mccsill knowl_dg_ of _udltory capacltlcs _'>
Audiology

X X ,3 Anatom,y _nd Iqlyslo]ogy ,d Consideration of respirafiol_, phonatlon, articulation, audition
Spc_c,_ and ]le;_rl.g Mccl_an-

X X 3 I_eafiug and Speech Sc_nc_ Fundamental charactcrhfic_ ,)1 acoustic stimuli in speech and hear- -_
il_g prc)cesscs tj_

I
M_ro _is $t_|_ _s ch_ _nd _ ,3 _ca_I_ Con_er_l_fio_ Physics _f so_n_ .o_se messl_,'e_n_nt _nd _alys_s_ anatomy and

Un_vI. _i_ech and functioll ol the ear; i_eafiug corlservation
llearing _>

Miami|Univ. Psych. X 4 Sensory Psychology Sensory psychoph.','slology i emphasis or, hearing and vision

Mich. Star© Un|¥. Aud|olog'y and X 4 Acoustic Phonetics Analytic stud}, o1 the acoustics of _peech
Specc_ Scl.

_.lich,s Univ. of Elec. Eng. X 3 Electroacoust[cs and Ultrasonics El_ctromcchanical and electroacousfical system_; loudspeakers and
microphones and acoustic measurements

I_ng. X 3 Acoustics Inlroductor:,,
X X Acousdc Signal Proccs.slng

Eng. Mech. X `3 WILVCMotion i. Co.tlnuous Wave propagation in elastic media; forced moflnn of elastic systems
Media

_lcch. Eng. X X 3 I:.ndameutals of _lodern Plan_ waves and acoustic fidds of point sources transmiss[on and
Acoustics radladon phenomena random processes correlation and power

s _ectral density rclatlonshi_s similarlt:,, methods concept_ of
aolse and v braflon con rol m mechanical system Ieslhm

Physiological Acoustic!,
Otolaryngology XX 2 Physiology of llcaring Acoustics of tile middle earPhysiology

_" 2 W*r_nr_'h .M_'_ha,!_ Acoustic IIICaStlremerlls in otohJncdaryngo]c_gy re.'_x:arch
=.. .,,,



CouraeB with M_jor Acousfic_ Content--Continued

LZVEL
Under- Grad_ ¢_F._r_

Z_STITUTION DEpAI_TM_NT _T_d_ IIOUk_ COUk_ TZTLE DI_C_tI|_TJON '_'JI_I_F, I_kOVJlJF_/J At_D I_EKTIN_NT

•_linn.p Univ. ot Acru_pacc X X 3 Ac_Jusllc '_L.'a_,_J)ru _,lg_ltion
X X 3 Arc _Jt_ctur_ _.cousl cs
X X 3 Jet _'_ll_,in,:_LJI,I_ircr_t _o[s_

_c. _l_g, X 3 l:unlr_rnw_lll]s_" _¢oust_cs VJlJratl_tls;cvr_lprc_]l_Ic _uid_ a11ci,_¢_LLstlceq_la_iolISI rad_v,tion_
trwns_Js.sion nnn]inc_r _¢l_ustic_.l i)hcnomcn.'t_ shock, _._.,-lvvs_
acot_ics t_"nloving nlcd a

G_ol_h:.'_. X 3,3 J _cl_ryof __5lic _,_._vc

Si)_ct_ Sc|, P_th. X 3 Ftl_li_nlcnI,_ls u[ $_ulld 1_sl¢ _cuu_|ic_ Cmllh_is _rl ¢]cc]_clsand tJl_irnl.t,_illul_tion
_nd Audi_togy

X 3 floating Sci_nc_ Psycho_t¢_us_ics
_. 3 _o],_¢ all_l _I,_11 D_m_c riskcrltur_; h¢._rlngconscrvatlon _rogr_l_; _r pro¢©ctlu_

_fiss,_ IJn|v. of Phys. X 6 _cuu_tics P|_y_[c_l _cou_t_cs_Lndr_l_x_tion processes ¢'_

_'_Iontrcal_U_Jv.c[ Arcl_i_ct. X Acoustics ._cnus_ic._,_coustlc m_cri,_ts _d dt.s_._nr_ciuircm_nls for pul_lic

Mo. Univ. _[ $j_ch ond X 3 _ltrol]_lctlcn to/_u_lfolc_y _'l_cor_,_Tl_tI_ri_ci _1_ _f au_l_log_,

X 3 Ph:.'_]o]L],gyo[ S[_ccch All,lomb, o_"the car

Rolla Phys. X X 3 Acoustics ]_r_nci ]_ o_ wt_,c mot_orl_Ll_dthe science of sound f_clu_lil_ thc
_ro_t_llon tr_n:snl_ssJonI ._n_JclTccts o_"sound_ _)lLc_tlo_ to ._

_ev._ UnIv..of Speech _nd X X 3 _ntro_lucLionto Audiometry" Anatom._, of _]1cea_; physics of sound; p_th of _he _r; h_aring
Drarn_

X 3 Cl_nic._IA_]Jolo_y _t_ur_nt _f IIc,_rln_and n_Ji¢_l inter _rct_t]on of resultX 3 ]nstrurnt:nt_t_io[t C:t [_r;t_t_nof _Lcousl_cns[rUlXl_rtts__._c_surcrnc:nt_o_"SOUndlevels

_. |_., Univ. o_" E]¢c. E_g. X X 4 I_trt_duct_on to Acoustics Gcl_vr_l iwllro_r_tcllonto I_h_/sic_LIacousllcs '_'ith _rnph_ls ol_ noi_v
_1_d Ilrch tcc tiroL| _c_u_ Ic_

_" X X 4 Unl]crwut_r _,cou_t|c_ I_lr_l(Juc_Iol_to probJcnls of sound prcjm_tion in _¢a_er

N'oY'. Univ. Mct_orotogy and X 3 Transmission of Sound in Untl_r,_,alcr ucol_tics; introdLiction to theory of sound tra;isrn_slon
0¢_no_. S_t_atcr

N'. C. State Univ. Ind. End. X ,3 I_um_n l'_actors; Equlj_rnent

_. D_slgn
X 3 Humal_ Fa_:t_rs;Systcms l_CSil_n
X 3 SkiLIc_]Operator Performance

_ X 3 lliolcc_lrlct_y In S_'5_cms
• El_l_crJtlg

_. Psych. X ! Noise J_o]lution Seminar surveying t_e n_lse _rob]em:_dllstri_! noise _tam_¢ risl_

¢rit_r_a_n_rpor__o[s¢ sonic booms
X 3 Sl)cci_l !['_ic_Psyc_lo_cou_tics Seminar coverxng |t_Lrl;ig_ silcech cornr_unJcatIons _n_l_.,_ls_nd

_nthc_ s of spcccl_, p_rccp_ on _nd psychol_hys _

/_. C._ Univ. o_ l_ych. X 3 Seminar: Contemporary Issues Ps_.cho_coustics _eminar; re,levy of rrlev._.L Iitemturc



_u_ Coerces with Major Acoustics Content_Cont/nued

LEV£L

Under. Grad. CuF.DtT
_" I_ISTITUTION DEI'ARTM_._T _rad, IIOURS COIIRSE T/T].F. L_E_(_I_IPT]ONWIll, ICEI+I_OVIJJEI)_,ND I'EKI'INgNT

_iortheasternU_iv, I_Icc,Eng. X l'hyalc.alAc,nzstlcs i{adlatlo_J,Iransnd_shm,and absorption of tHan_ ;u_d spherical
wat't's_ d_,!!r]lqJD:ll syslrlns

_pcl_Ch CoIlll_llm[Cat_o[IS _CliusdC tlnlisducvrs_ IllcCh/l[llfill] Of S[}cCC}I [_rO¢lUctiOn_ RllldO_
5Vi1[ht*s[._.'fSItf_-}_'CC]L

_'_ LTndcl_ValcrSounl] /*'lll'lil_uill!J1lals,ifSI,llarlindocollst[c:_i111a]ir_iccsslr)gecho railg[ng
Iold II rt'Ct _lt:IJ I}g_lllatC ICI _ tcrs ;Ill{ CItr£¢_t[ oll t cl{_CI I)n

[r
N. £1i. Uulv, _1._:, _'.th. ltnll X +3" Audition alld ]+.coustics I'|l_'_ical #lcf,ustiCs, tile nf)rm;t[ auditor), Ilrl,ce_, _tIlll ]ls_/chcq)}lys[eld

M g_.tld_o]ogy Ilro¢¢_¢:_. rcju'++_lllt"l_#atul[t_m

X 3" [rltroductioll to Si)cccll Sc_cllcc ]_crc¢ _tual ,h)'slologic;d ;ulll Ilcotlstical alla].vs[s n[ s ]ccch alll] the
._. r_'J_llilirl Ill )h¢)IIC{]CI]lcur •

X 3" Spccch Sc_cncc The _+c,m_l cal iduy._iol_glcal+ and i_sychologlcal fouridath,ns of oralcollUl1[}IIIC_Llun

X 3" gullil[un #_cclu_*l[cs, Ilsych_+ldly_ica] olclhl)l[s+ nll,]' |]le incasl£relncll¢, of lhC _.

x _' Ac_lustlc ]llStrllnlulltat[iJn "]'h¢'t_r_'lic_ll a_d _ractlcal _es,cctsof clcctronic audh_-fre¢ ucncy lab 0
_1 _*lJl] rullt.lll c(]ulrlJoldy [lscd far ct'_t flirt till P,tl_ J-cfic_trc i ii spccc l

X 3' Exl)erimerllal]'honctJcs I{e_.'arc_;_I, Jab met lodsusccinanalysisof specc i and Ilespeech
I]1('clla[1J_Jll

.N'orthwcslern Civil Eng, X X Dynamics o[ Structures t%naly_is I_[ sy_lenlsivlihn_ICand sc'¢er;t[ dcgrccs+of-frccdom non.

U'n[v. linv_r fr+rcc-dls dacclncrlL rclatlolx and dam +iilg; vibration,s of _*
J]C.%IIr;iIllcltJ]IL*_I_

X 'J'i_cory o[ ]'.'lastlcit), I Jl WtLV¢ mi,li,in irl clasUc lnedla, stress and strain
Soll I)ynazzlJcs Nticlcar _¢a )()n elTc¢'ts var)hc uake responsc vlbratiolls of toacl+Jlle

lJllllt aliUll_, xx'_t'+'C[irl}jl;l_at oll an/ altc_1_al 011_ il_car an_ llOl_-
H,*rar systems

Communlcativ_ X _ Intrf_cliorl to ]_sychoacoust[cs i_ilc]l Iou<Ir_ess, differential sensitivity distorl|on protlocts a<l_p-

_isorders lion [_ltlgut" Illasking b_llatl_a] )roccsses and auditory t]leurics I
._. :)J}ucC_t_.i_:l+U¢ PI *s+<+gc, Icllr(ligc,a itllcals c s u(y O[ _pccch ion LOtng,

C4_111f4)I_;[lid pcrci+{Iti0zl (_
Cotl_mun_tyand ]lldostrial Scrucnillg If'ills1Ore-tulle au([[f,mctrv conmlun[ty services 1_

Pfograms_n Audiology _$L14,llt_g_.'; m(,;lSllrt,nlclll+ CVIIILI!tIiOII+allli control of industrial
IIOLSt';aCtltlSllC [rIlUlII_I

X To _[cs in Physlologlcal Ad_';ll_cud cxpcrlr_+ui_tal techniques inner-ear mechanics neural
_coustics coding, arlt[ fcedl+;tck InrchatH_m Jn the auditor)" system

EIec. ]Lng. _ _ J_ng_nccrlng Acoustics _Icchanical vibrating systcnls ;llld c]eclrica] tllllllogs with ap _]ica-
lit+ll II_ ]lltliJ_i_cakcr_ alt(I Inlet ol)huol/s _ large-area iltxd lllldcr Wa [¢P
;IC,#ll_tics

Eng. ScL X Wave Propagation W;tve C( tl;tl_()ll In oflc, t%_.o and three d_mensions Ilelznholtz c+ ua-
13Oll gu[dt+d _lrit113[Igtlidcd 111o ;lg:t_lOll Or*clectrolzlagnetic wave9
ra+ ;itila _'r_am5trllClUrt*s__llr_ce%_'_VrS

X ThcoryofDiffractloo "I'ransnli_shlu and r¢llcctioll of waves; difffactlun Iib" cyllndcr_
slllxt, r¢_ and ollstacles o f itrIlil ra ry sllalleS

X Geo _hysical l'_luid Dj'izamtcs ilasic cq i +rs; sl ,; _ ' _ ti( s; stra illca "o I of the atmos l) let%
I 11 OcL'ans, arid lakt'_: waves in sinl _le models; Iheor_,. of rays

].lnguistlcs X Descriptive Analysis [: ]+rillClD t's +_fart CIllatory pilOgCt CS_;ICOtZSIJCl)honet c_ and phone-
Phorzct_cs lie Iranscri _ti_+_l

]otroiluctiurl{o]'nstrumc/ltai ']_'c In ,Dies o illSlrtlmcllt;Ll l_}tuncl[cs_artlculalory and acoustic
Phonclics



Courses wRh Major Acoustics Conten¢--Conflnued

LEVEL
Under- Grad. CREDIT

tP_STIT]ITION DF.IIA_TUENT gr_(], flOURS COURSE TITLE ]]ESCR]PTION VIIIE_E PROViDeD AND t_P_RTINENT

•%_orthlvc_;tern X iS.coustic ]qlnnetics Stu(ly i)f file aeou_,lic a:,peet and spcclrograp]l]e charactedsdcs of
Unto, sJ.'ech
(continued) .Math. .": Differential Equations nf Malhe- Greell*s functlvn thet+ry oi dlstrlhufions mtL.gral el ualluns, s ice.

m;tlie;d P]l_tc_ tr;d l]wor)'+ w;ivc cllll3[[on
Mech, Eng. X X Mechanical _ilJrations VilJralhms irl s_ri_lc- aud nlultl l]e-dcgrces-(if-frcednm systenls; free

and forced vibrat[tms with various l)'pcs of damlfing; vibration
v; sir' L, C_IHr p;VML" S

X Non]ine._r Vibrathul A.alydcal nleth.fls of sohltln..f _r,dJlems of m_chanical vlhr:itlml
frcc dam _cl and unnlanl _cclvH_ratioll till )tic furlcHuus )h;tse
Oaue+'iJngular mhlt_ Jhtttec

X Vibradoll of (,'ondrlua VtLral[llu of Slrlngs_ nlunl +rants, p aLeS_spltcre5_ Jc{ims+an([ rods;
sel¢¢h'd hi lle';

X Advanced ]llccimulcal Vibrations l:urldamental t hcodes of vlbrnti.n and nutchiuc dynamics _.d Ihcir _"
ap flicad.n ta Ul]ghleerin_ prohlelns

X U)'namics of She]l_ Ftla+lan+clll;l[ dynamical equations o[ shell theory vihraHrm <If 0
cylh.hical shells; shallow shells; variational princilfle_ and
alq_roxJrnate ITletllod_

,-+
lqotre Dame, Aero./Mecil. X X 3 Linear Vibrations Classical nlcchanica] vibrations whh acoustics] examples

Univ.of _-3

X 3 Dynamics of Elastic Systenls VilmLtinn and wave IIr() )agathm ;;*
Architect. X ? Environmental C(ultrol Arch tectura acousllCSan_ huihling nnisecontrol r"

Ohio Slate Prevenllve X Aviation Medicine AIH_rox. 4 hours i_ioacmxstlcs Z
Unlv. Medicine

Ohio Univ. 1]eadng and X 4 Sfiecci_ Science Arl acoustical description of speech production and percepthm ._
SIluec h

X 4 Speech ScienceLal)Mclh_ls I'racticala _flicatlou ofmatcrlrd learnedin _ )cecilscience [
X 3 Expcrinlental PIzonclics I At vanccd c.urs_s n acoustics rc o:te( to speech pro( ucllon anti
.'_ 3 l'xperinlental Phonetics II pcrccptlon

"_ Phys. X _" 3 E_ +erhaental Iqlo,etlcs lII _=ACOUSt CS lnli'odu_doll [O Vi[JTatiOflSand W_*MeS

X 4 Atiwmced Acoustics Physical acoustic:;
X 2 "rhe_redeal +".eoustics Acoustic fields

X | Research Seminar Acoustic research

Okla. State Univ, Architect. X 3 Environmental Control in Transmission, absorption, reverberation time+ room shaping_ noise

_._' Ihlihlhlgs eclntro]
]Mech. EaR. X 3 Vibrations ].unlped parameter, distributed parameter

3 Eng[nccrJug Acoustics Wave travel mechanical radiation, noise measurement and control
_" Phys. X 3 Selected Topics in Acoustics Selected to ucs in acoustics; radiation transmi.ion and ab'.orplion
,_t of acoustic waves hJgh-intctlslty e_ccts ult_sonlcs
o X 3 Special Problems in Acoustics A_ vnnccd prob eros n acoustics and u trasonic_

Okla, Univ. Communication X 2 Voice Science Laboratory Laboratory experience in techniquesfor speech analysisMed, Center Disorders

_" X 2 Adv,'mced Voice Science Review of litcratur_ on speech analysis, synthesis, and perception

Ore. OnlY. of Med. Sch, X S Physiological Acoustics Survey of current work at all levels of the auditory system



Couxses wjt_ Major Acousticu Content--Continuedco

LEVEL
_- Under- Grad, C_F:DtT

iNSTITUTION DEPARTMENT gr_(1. HOUNS COU_SI_ TITLF. DESC}II]_i'IONW|IERE p_OVIDED A'?D p_IITI_IE_T

Penn. Mil. Coll. Eng. Meclh X 3 _lecbludcal Vibration5
X 3 VilJrat[ons

Penn. State Univ. Aero. Eng. X 3 Flow Induced Noise Spec!a[ supervised study on theory and experiments on flow-induced
B nol_

Architect. Eng. X X 3 Building Acoustics Noise control in buildings; ventilating system noise; acoustic designvariables
I.a X 2-12 Researdland Problems Investigation analysis and )reparationofcomprehensivereporton

arch[tectura acvttstlcs
X 3 Advanced Arcldteeturnl Acous. Noise control ia buildings; ventilating system noise and vibration

=' tics anti Noise Control

"-_ X 2 Introductory Arcbhectural Sire de _hys[cs of sound and hearing crlter[on for occupancy anti
Acoustics and Ntl[se Control Jrivac in buildhlgs

Continuing X 0 Underwater Acoustics Oile-wt_t:_ sere nar

Education _ 0 VIbratbul and Vibration One-_eek seudnar O
c:_ Danl ring

Elec. Eng. X d Statist ca Lheory ol A _ dication of correlation arid cunwJiUtiOa to the detect;on o[ u_
C¢lnnllUlliC;idons signals anti nolso ,_

Eng. Acoust. X 1-6 Specbd Problems in Acoustics Supervised study of any selected acoustics problem .._
X 1 Sendnar Recent devdo )nleiit s and current research In acoustics ¢_
X 4 Underwater Sound Propagation 1 ro mgalion of sound hi ocean includes reflection arid scattering :>
X 4 Sonar l'ng[neerblg l'rolJ eros in underwater detection nnd track ng
X 4 _|odern ;I.eoustic Signal Signals noise filteriilg anlblguhy _UliCtiOllS_linear and nonlinear

Processing signal processing Z
X 4 Eleetroaeoustie Transducers Transducer theory design, And calibration tel
X 3 Acoustics in Fluid Media Acoustic radiation t_nd scattering standing waves in ducts and

cavides propagation in moving fluhls
Enid. _.[ech. X 3 Theor:. of Vibrations Mnthenlat ca tleory of vibral ng ntr ngs_ beamsj membranes, and

X 3 Vit,ratlnn and Shock in Damped Viidates"

/

_rational pro _rties of various materials as a _unction of stiffness,
.Mechanical Systems dam _ing and mode of excitation transients l,hock spectrnl u_

daln_ge _on]{near response
X 3 Stress Waves In Solids Stress waves hi elastic and plastic nledla
X 3 Experimental Methods in Vibrational properties of materials; nondestructive testing

Vibrntbms

X 3 Random Vibrations Prohabllhy. theory al_ died.. to random vibrations o|" linear and non-
hnear systems; excitation of turbulence _nd noise; acoustic
dam _inl

Gcophys. X 3 Seismology Trax sm sston o se sm c waves
_.lech. Eng, X 3-12 Noise Cnntrol in Mnddncs Spechd problems In the attenuation of machinery noise; laboratory

o3 Intermediate Aeousti¢.s Vibrali ns and simple vibrating systems
Phys. X X 3 Tbeoretical ,_,coustics Corn _tex vibrating systems transmission through elastic and visco-

i: a_l c reed a w t I t _Ollt suit es
Speech X X 3 Anatomy and Physics of the 'Ear Structure and functicm of the ear and vocal mechanism; pathologies

a_d Vocal Mechanisms affecting language processes
iX .t Seminar in Speech Science Phys'cal and pbysiolo_ ical hases o[ speech and wiee; lntroductiola

to laboratory techniques
Speech Path. and X 3 Pure.Tone Audiometry Techniques and interpretation of pure-tone audiomet©r measure-

AudiologY taunts



Cour_e_ w|th Major Acoustics Content--Contlnued

LEVEL
UntJ_r- Gr_td. CRI:DIT

_qSTITUTJO._ DEPARTMENT _T_d. IIOU]4S C(IUR_E TITLE I)ESCRII.TI(J_ "WIIEREI_ROVIZIEZ}AND I'EKTII_ENT

Univ. IIcltrin_ :_.i(i_. i_cl_ ;Llld ;tl]vi_rn1_:lll iriicL.dL_rc_
(cu,_inued) X 3 ?.cc_iLsdc l,_t r,m_llI_ h)r ! lea riil_ Ac4_u_cic_LLi,str,nl_llt_ _ir resc_irch in h_.arln_ _nd n1_[secontrot

X 3 _o[_.c _zld l.]c;ir[ng _r[Icri:_ [l_r ii_i_v _[;LIII_L_to ]icariIl._ _ Ic_._I rL'CL_[r_in_:,ts._nd h_iLrlng
ir_iit!c{iilft

X 3 ]iltr_f[uct ion to _._uJ]_l()._y I_ i_'._ cs. [_ lys o o_)._ 1_.c]lulogy of ]:_rillg

1_enn.i (_rtiv ol Jfion_e_l. J_:ilg. _ ._ Ultr._onlcs W;_v_ c(ill_Licln_ for [_[c;d _cdhls ILn(| '.'iscc_ch_.Hc in_tcr_a{s; trans.
Pragram duccr._ _i(_nleilical a _ _lic;ll_,s; c._.[tallun ; at_r. _i_n in_cha

Ecc. 1'_n_. DcJ)t. i]l_I11_ilt I]LILIJs "_'_lqJ¢;1_';uld ;ll_.r iI_iII Inc_t_urcln_'nt II_ l]uld5

cirCll_IS; ..._.._cit . ;tnl alJ_(ff _tLi]rl n c_tsufi?n_c 1 )r(l l_t_;t on 9

Li,_.ui_ics X X 2 s_.cou_ti¢ ]'hon_tlcs Dc_cr[. _t_l_r_of .__cch _i_..'Ll_;. _icuL_I[c _catur_5 a,d vocal trace _"
coll l_Ur;l Ii)n_ _tlld ino%.l.mcn s; h11._L_1_ic _i_nl L¢_tnc_ ...crsus
r.:dtlnd;ttl¢'_, in si_i_;L[s O

X 2 Pr()(JilcLioll ;_ii(] ])crcc|it[oN ]_];i_llcl]c tr_Li'n.c_-[)liull ;i1111t::_l_r_l_¢nt;ll t[_:u:rlllil_tiil_ uf Itcct_rJ1cy

5 i¢c¢J_ ii_:rc¢[itlnll
X 2 Seminar _n AcousI_ I_l_i_netlcs Sell: 1,ar ir_ S]_C a _q_[CS

]_itt. I Uni_'. o[ ]_ioncoustlc_ X 5 The _I _ _li_atlun o( l_u]_hysTcal ]q_'_cs _f ._nurl(]. conll_utcr l_r.)cessi,g of c]_ctrop1_ys[olo_ic_l datl_ _'
Pr_ncl )les to the Study of
z_.llf[[ ton

X 4 E]_c_ru )h '_i_1o_y o_ th_ "/'ra,sducH_n _f i_c_ustlc energy into nerw imptdses_ nc.lr_t] cc_ll,g _'_

X 2 Psych_acllu_tics Study _[ ]_cl1:_'_ra] rL'scarc}l in auditlun ._.
._. 3 _c[eclc_] Toldcs in ]_syc|loacous- _.tudy in _h.i_th uf sj_ccidc }_yc]1oacuu_[c tol)ic_ _n

lics I
_" X varies InIlel1_11_]_nt S_udy ill ]_io- _ndcI_,Ilcnt l_LIrsu_t o[ $clccte'I] tOl)iC_ in It_u;tcoustics

_icotl_|_£s G._

_" X ! Senll,ar in ]_io.'_coustlcs I_rcse[1|iiI[on and di_c_s_]u_ of current research _ndi_gs in ]Sic-

_- X varies Resellrch and 1)_s_ertatlon for I)i_s_rt_LLion _'i)rk in l_ioacou_ti_s
t]ic PhD D_rcc

l_olytechnlc Inst. Phys. X ]5 G_neral 1'hyslcs Intr_]uclory; ,,its
• ._rooklyn

]_rinceton Univ. Arc_dtect. X _0 Archlt_ctura_ Acoustics

_.. X I0 _.rc]dlcctura] Aci_u_ticsP_yc|t. X 3 l_¢arin_ C_I_eral nrea o[ ]_'arIIl_ and acoustics according to needs o| stud_nt

'_" Purdue Un|v. " Audiolo and X 3 Ex _erim_tal AmI[0]ogy : Analysis audiological test_ design of audiological res_arc]_ n0]se

i S_rJee__'S_d. _'sychoneousHc5 co.trol and industri_t aud;olo_y

Elcc. En_. X 3 FumJa._cn_al_ and/_ppUcatlons Electrom_ch_nicat circuit analy._i_ traveling-wave systems; sound.
of _.coustlcs rluliat_n_ _).st_ms and transducers sound sensation a_d the

]searln_ mech;m_sm
1 _ , " " Mech. Eni:. X 3 E,ginccrin_ Acoustics _.V_w ecluation Fm_rJer ana]ysls sound transmis._Ion response of

systems tu _hoct_s_pro_)agatilln z[t _ ucls



Courjes with Major Acoustics Content--Continued
, , , ,, , ,

xJ_v_L
_. Ur.dcr- Gr_,d, C_EDIT

2N_TITUTJON D_]'AR'rMENT g_(|. _IO_'_S COUR._ETITLE DESC_II'TXON WIIERE JblIOVII_EDANDp£kTINF._T

Pur_ue Univ, X _3 Adwnced Engi.ccrl.g Acoustics _a4i_Lti_n of sn..d from _trucl.res r_s )ollsc ,_f structure_ tn l_res-
(continued) Burc I]uctu_l_orll_ soUnl] tr:xtlsmis_iul_ u_],g sl_l|st[caI e.erg_.

anAl)'si$ ex _t'rln]_nls
Z X ,3 No_se IDollutilm and its Control J.tr_JuctJ_n t_ cn_il]ceriiig ac_Justics Lh_ _r envlr_mmentfxl

_ a¢clu_lic_ iJl_Lrtlm_ll|ltti_n_, s_mic_, _nc| noJ_-cmlt_'o] te:chnillues
-. ]_©n_selacr ]_olyo G_o]ogy X X 3 Oce_lmgraf_h}. Includes ;_oust_c radiation

technic last. _ath. X 3 Af_xthem_lIcs _l_¢tiv_ Thc_r_' _f _;ound transmission _th :xi_llc_tlo_l t,_ Ihe ocean

|_.hod_ ]'sl_nd E]ec, X 3 Electrozxcnusti¢;x] Engineering I D_s_/_l* ,_f _.lrctr_c_u_Lic Ir_nsmi_s_on chan._l_ and ps),cho_cousth:
Eng.

Univ. as ,rcl_ of us_ f,_r hi_h.quzx]itv' music
_._ X ,_ Elect r_ac'ousti_l Engineering 1_ St or;_._t__( sou.d, _t ud_o-rJ_s._r__,nd _cuustlcal me_surenlen l_

Ocean End. _ 3 Und©rw,'tte,'Acou_l_cs | Ufl(i_'r_'_tl_¢ sountJ r_ )_g_L_i_n, rcl]_cdon_ viSr_tior_ of _trir, gs_

_. 3 Uml_rl_':_t_r Acuu_;_cs Vil_r_tory _'_Lcm_, i_r_jJ_liun, ray th¢c_ry, norm,_l ms,itsPro _atlnn O

|_oche_ter _n_t, Mech, Eng. X ._ ._c)*anica] Vil,r_tions V_br:nlon ol s)._t_r.s with several degr,_es of freccl_m vibr_tion st" ,.-I

oi Technol. eht_tlc 5,_|i_s_ vlbr_ttions-nle_ "i.g |nstrumrnts _.)
Ro_ Polytcthnlc _hys. X 4 Acoust_c_

Rulgers Univ, ?_e_:h.Eng. X ,3 Acoustics ]*r_ag_tlon _n flukl rne_lia :_[,_J_c_tion to n_lse problem% sonic
boom, _tnd culnhulsti_n l,stubil_ty

X _ Acrodyn:_m_c Noise _n|ro_uttioi_ to mc_/ern theories _f aerodynamic s_und wit]_ appllo r_
eatlon_ to jet noise, _ro_II_r noi_ and _onic hc_m "_

St. Edward'_ Uni'/. _hy_. X 4 _V_'c _otlon, Li_hL and _ound ]'ntrc_dLIctnr), course; K_neral .._xv_ moH_n and sound I

._an D|_o State /'hy_, X 3 Acoustics _'_ve me.inn; _r_.sm_sslen, _¢ttnu_Llon; |r_trc_lttct_on to _peech
Coil. lind hearing, un_er_va(er sound, architectural acQuslics m

X 2 Acoustics L:d_rat_ry L_tbor_Ic_r_,, in v¢loc|ty of _ouncl _xcoustic imp_d_nc_ cu_ibr_tion _'
of nlicroph.ncs :._d Ioull_Je:*ker_ r_ci_rocil_., nl©_suremcnls
_rchit_clur_] a_o._tic% u._ _-;_dIllti_n

X 2 App]le_ Acou_tlc_ ProlJa_.tiorl ir_ _,_ri_s me_l[a_ umlcr_.cxter acuu_tlc_ trzx_sduc_r_
sor_.r c_lL_ati_r__Lna]),_is _s|_i_._]_ zLnd I]oi_c

X 2 Advanccl_ Ac_ustlcs W:_,c c(uali_rl_ _ttc.u_xtjon _r_ mgiiti_n in 5olind_d and u,-

X 3 Senior Thes_s lI_li_'i_ltt_LI studcr_t i.w:stig_tlion an_Jr_l_rL _n _obl_n_s in acou_.
tics f_r s_ni_rs

X 3-6 Rrsearch and Th_Es for .%_ostef's _.fuslcr's i._estl/_t_on _xndthes_s_tmph_tsi_ in acnustlcs
Degree

Speech P:xth. and X `3 Audi_.lc_ry Iiich.|_s _*h_-slcsof _ound uTId the d_cJbel
Audiology'

San Fernindo _y_, X `3 _onics Sire _l_ vihratfng s:.,stcm_, p,'olmf_afior. _f aound In I]uEd_, elements
ValJey StoLe c_ uncJer_'_t_r _tcoustics
CoIL

Scranton, Univ, of Phys, X `3 Aco.stics Basic cours_



Co_aes with Major Acoustics Content.-Continued

LEV_:L

Under- Grad. CuEmT
INSTITUTION DEPARTMENT ._rxld, ]IOURS COUR$]_ TITLE ])ZSCRKI_TJONWIIERKIq_OVID_SDAND _ERTINENT

Southanl,f_ton Eng. ScL X 6 lluman I.'ilctor_ in l_nglt_ecring
Univ.,of X 6 Acousticsand Vibrath)n

Inst.ofSound X 2 Fundamentals ofAomstlcs
and Vibration X 2 Raodma ProccssAnalysis
Research _ 2 l"undanlenlah_ (if Vihr;ttion

X 2 Turbulencc and Aerodynamic

X. 2 Turbulence and Aervdynandc
Noise 11

X 2 Sound Trausmissloo
X 2 Noise Control
X 2 Theory of Acoustics
X 2 Physical Acoustics
X 2 Sub cctb.'eEfl'ects a[ Noise
X 2 _qbrlH on o A rcra t Structures
X 2 ]lulblhlg Acoustics O
X 2 _'_ullh llria Acoustics
X 2 Socloh_gie:d As )cotsof Noi_
X 2 Structura \ brat on I '-]
X 2 Structural Vibration If.

X 2 Materials I.:llgb_eeriug t'*t
X 2 ]random Vibntt bin I_.
X 2 Machine Vibrati(,n and Noise t"
X 2 Vii)ration Cimt rol
X 2 Nonhnear aml SelfExerted Z

Vibratiotl tr_

X 2 Shock and Packaging ol

o_. S.C.. l/nlv, nf En_ "¢ v 1 ....... . l_Iechan ical vibrations of discrete and continuous I_yslems ]
Southern Calif, Architect. X ? Envlronmental Control Architectural acoustics and building noi_ control

Univ. n_ co

Mech. Eng, X 3 Englnecring _'.coustlcs _J_
X 3 Underwater Acoustics

Phys, X 2 Blenlentary Acoustics Very eleraentary course for music students

Southern Mlss._ Speech and X X 4 Acoustic Phonetics Basic acoustlc_ and the acoustical theories of speech productionUniv. of Hearing and means of measuring acoustical _ropertics
_. X 4 Senfinar: Lahoratory Prt_=durcs La mratory; signa prt_luctlon and analysis w th ann og and digita
E lechnlques

_. State Univ. N. Y, Psych. X 4f2 Perception General survey of perception; special emphasis on auditory psy-Binghampton chophysics

_o Buffalo FEAS X 3 Mechanical Wave Propagation I Wave motions in mathematical terms related to the wave equationand in s 3ecJfics Le. acoustic elastic aml gravhy waves

Psych. X 3 Sensation and Percel}tio_q Introduction to phenomena of sensation and mrce_tion andmethods by which riley may be sludied
X $ II[ologieal Bases of Behavior Includes }_ychuphyslology of hearing

_' X 3 .Discriminal Processes PsycholflWbiology of the I_enses
Speech Path. and X 3 Speech Perception lutroduction to research and tlleor[es In the fields of speech percer.-

.Audiology lion aml _ignal tletectlon



"_ CoUrses with Major Acoustics Content--Cont_uedo%

LEVEL

o< Under- Grad. CREDIT
_" /N_TITUT]O N DEPARTMENT grIld, llOUIIS coUIIS_-_TITLE DESCRllri*[Oh"p,'IIERE pROVIDED AND pERTINENT

m State Unlv. _N',Y,, .": 3 llearlng Prl)blcms imd 'J'esth]g Study o[ )rohlcms .[ hearlrlg nnd diagnosis of such problems
]tuITa]o X .t Auditory "|'rabdnK and Spuucb AUl h)ry bahll latbul
(cl_nlin_c(j) f_cad[ng

X 3 Jteshlua] llv:trlnlI and lluariag Ile_lrhlg haidlhalioa whh emphasis on spvech alldhnnetry and
=2: ?.ids hearing.ald *'v:duatb)a

X 3 Advanced C n ca _t d .n e ry '1"hr(_ry and u i dlcalbm .f tests and l_sting equipment
X 3 Advanced Clbdcal Praclicuni in Expcrina, nt wilb clinical c_xscs

l_ Speech Currcctiou _uld
Aud[cmtL'try

Q'_ X 3 ]lu'arillg Prt_hlcrns and Tcsthlg Intensive slndy o[ ,rubleni_; associalvd wil]i hcarhlg h)_sX 3 Scnllnar: llcaring Disllrders Slndy of aspects qJ_heari_lg luss--elnllhas_ oil research

_" Slevens Inst• Ocean Eng. X 2] Acuustic_ Fundana.ntals .[ vibralion dnue and s_hericId waves sources
'PechnI_[. recv_'¢('rs re_llnal_rl_ ultrasrlnlcs absor )tion S leech ilearin_ [._

nldse, and _Lrchilectural acoustics
X 2_ Acoustics Laboratury Ex _crh.t•nts illustrating _rinci_lcs )ractices instrumentation for O

"¢_ ZlCUU*_lesi Sotlrcesp ri:ce vc'rs+ roonl aCOUSLInS__.nd underwater
;ICOUSliCS

X 2| Acouslic Signal Processing Ap )licali(nl (d _ignal prr_cessing technb ues to acoustic sign,_ls ,..j
f' lHlri¢[ (rll ns[ornl __(HIVOIHt iOUa nd cnr_'_i:ItiOll int e_rals_optlmuz_
fillers addillVC and steered arrays ¢'_

X 2_ 'rransduct.rs Stress-steals re al .as *_ piczoc cctr c, e ectrostrictive and magnctc- >
st rictil'e transducers c"

X 2_ Underwater Acoustics I ]:undanpZltlal cquati.ns governing souml )ropagation acoustic
]Jro wrdcs _[ .scawaler prhlci Hes of activc and as.=ive sonar
systems nolsU 111I;¢eItn environment COlltrol o[P:sotlnd from

SUI'[_tCCnnd sldJnlcr_cd v_':_sc[s
X 2_ Underwater Acoustic_ ]I Advlznccd underwater acoustics; _t.lcctcd topics o[ current interest u_

such as normal mode theory [
Syracuse Univ. Mech. Eng./ X 3 Independent Study Aerodynamic nvise study mzdcr guldaucc

_cro_pacc _n
X 3 Gas Dynamics Aerodynamic nois_

Linguistic_ X 3 Acoustical 'techniques in I'_xperlnlelltal tecbldqucs for the aualysis of the acoustical param-
Pbonel[cs ¢tcrs or speecb

X 3 Physiolo.qlcal Techniques in Ex _crimumd teclmb ucs for the me_surement and analysis of the
Pbonetics physb_l_gica[ parameters of speech

X 3 Mathematical Analysis of Speech T<elation_h[ _ between the acoustic _arameters and the parameters
ol _b¢ ._)etch mech,_nism speech s:,,athesi_ and nnalysis

Scnr_ry Com- X 3 Anatomy of Sensory Systems Descr[ uh'e anatomy _f the auditory visual cut_.neous olfactory
nltlllJcatJon gustatory_ altd ve'_llbul:zr systems

X 3 Sensory Physiology'of I_,fammals Funclioual orga.izatioa of manmlalian sensory systcm_ emphasis
on tbc suditory syslem

X 3 l_,fe_surement of Sensory Experirncnta] methods used to obtain the operating charactcrislic_
Characteristics of _nsory systeals

X 3 Analysis o[ Sensory Systems Sensory characlerislics in terms of phydolog.ca] prcccs..cs

TempIo Univ. Speech X 3 Seminar: Acoustic Phonetics Examination of literature d_aJlng with the acoustiCS of _peech
])rc_lucl[on

Tenn._ Univ. of Audiology and X 3 B_ses of Speech Includes acoustics of speeciz
Speech Px=th. X X 3 Voic_ Science Anatomy_ physiology, and acoustics



Cmtrses with Major Acoustics Content--Contluu©d

I.IIVEL

Umier- Grad, CREDIT
INSTI'I-L/T]ON DEPARTMENT _ritd, IIOURS COURSE TITL_ DESCRIPTION '.VIIERE PROVIDED AND ]_ERTINEN_

Tenn., Univ, of X 3 Ex _erimmltal Study of Stretch Ex lerlmentrd pbonetlcs instrumentation

(cusltlnuud) X X 3 I",__erhnu=_talStudy _ff IIearb;g l_s:.'chnacoustcs. instrunlcnlnt on3 L_boratory Methods it=Sl>ecch Equillmcot usucJit= the analysis of speech a,d hearing
and l l_arblit

X 3 l_hy_lohJgica{ Acoustics '|'eC]tlllqllt*S in nlcasuri,g cochlear potenthl _nd a survey of the
rc._u:trt:hLiterature

X 3 Military Rrtd |=ldustria] I'_COUStiC {tnld)'_[s c{ td luIc/it somali level meters microphones
Aud_ull)_*' [CV*2 rueort ers+ {ers; surv¢!yt_ iturature on II0SC6tud cS

Pbys. X X 4 P]lysical _.eotlstlcs Cmlsldcr;tti=ms hu_tlanlt'ntal I. dt't;dlcd invcstigali.n of a,y branch
of ttcoasttcs

X 1 Ubrnsonic Scnlinar
X 3 Advanced 'l+opics in Classical Advanced topics of current interest arc discussed in detail

'rhcq:ry
X 3 Atlva:lced 'J'+_des in Quantum

T icory P i)'s cs O
Tex., Univ. ot Architect. X 3 Acoustics of tile Environment ArcldtcctttrM and engineering acoustics as it relates to nlan+=

cnt"Ir on mell L (/3
X 2 Architectural Acoustics Introductbm to room acoustics and noise control; related to archi-

tectural design arid cunstrttctkln
E]ec. Engl X X llLtroductlon to ]'3nglneerhlg ¢3

Acoustics >
X X 'l'ravding Wave Engineeringx Elect run_vclmaical 'rranmluccrs

X U+lderwalcr Sound Eltgineerlug ._
X Waves in l.ayered Metli:_ F1
X Nonli,ear Ac,ustlcsreal .qg_ Mech. Eng. X Vihratitm_ and S.und Lt_
X Acoustics Field 'l'het3ry
X Ocean S_mgd Prupagation [
X Undt:rwater Sig,aSng

X X Noise and Vihratio. Control m
X lr_lroduction tl= Engineering >

Act_u_tlcs

Phys. X Vihratlcm aml Suund
X Acou_tlc Sigual Proce_siltg

X 4 General'J'echnlcal Ph 'slcs Generalsurveycourse
X 4 C,e er I College PI 3inca Oelmral survey course

_' Psych. X X Psych. + vs cs
-- X l'hysi.loglcal Psycho]c+gy

X Audillon Psycho d*:._c_ of hearing emphasi_ on signal detection theory+"" Speech Path. and X X l,troductlou to Sl_eech Path- re cvant m_th am e cctdca theory
Audiology ology anti AmlhdogyX X 'rite Vocal hlecbanlsm and the

> Ear
X 3 'rcclnd_ ues and Inter _retation

_' o I earng Jests
o X 3 Ciinlcal Autli.logy

X 3 E=lgti_hPItonctlcs and American

Dbdects ....



Comrses with Major Acoustics Content_Confinued

L/_,VEL

Under. f_rad, CREDIT|NSTITUTJON DEpARTMZ._NT grad. |[OURS COUHSI-_TITLE DESCRIpTIoN _*,*]IERE PROVIDEDAND pERTIN_N'X'

Tex. Univ,o[ X 3 Eenlc sff '1.'sic 'mnetcs

cent nued) X 3 S _eecitPerception
X 3 Research in 5 ._ech: Audiology
X 3 Ai vancm Au( o ogy

=2: X 3 Pedi_tt tic Audiol.gy

Tomnto_ Univ. of Inst. Aerospace S{)b The_ry of SoundStudicb U_" .'.::==:.'_,,_t_:_ Fundanlentals .[ flow noise, jet noise, fan noi_p boundary-layer
nolse I sonic boom

Tulane Univ. Architect. X 3 Acoustics to architectural actmstlcs basic sound theory ab-
Int rodu.ctio!_

sor _tmn, tsolatlot b _peech mechanical system no]._c and vibration
,_ an( rot)rTIscoast cs

X 3 Seminar iu Architectural Science Archhectura[ det_igu covering illum[natlol b acousticsj water systcms_ _.alld lndotK chnut e ct)ri rid

gUnion Coil. General X 6 Population and Noise Polluffun Investigation of rchltionshlp betwcell increasing population and O
Education envirunnlental noise

X 3 Sound anti Music P ys cs _f s u, an I I us ca instruments; the ear and its relation- c_
sllip to tile musical scale _']

Mech. Eng. X 3 _lechanical Enginezring l'roject Student.selected acoustic pro ectX 3 }dechanical Vibrations hllroduch_ry and intermediate tl_ lies in theory and applications of
mech:mlcal vihrati(ins in enginteriug prob ems l>

X .3 Mechanical Vibrations Vibration tiles)r)' in discrete mass systems tnd continua t-'
Special Program X 0 Sltort Course: ,kl_xlern Methods Backgrtamd in tllcory) measurement_ and economics of noise re-

n( Industrla] and Prmluct ductlon _,
Noise Ctmtrol trl

U, S, Naval Acad. Phys. X 4 Acoustics Theoretical and ex lerlnlental aomsffcs• I . . o_

X 3 Underwater Acoustics nnd Sonar Apl)lted course for Ilrof_s:uonal prcparattor, [

U, S, _%'aval Post- Elec. Eng. X Sp2 Sonar Systems Sonar. corr. or ae ve an( pass ve sya eros. pro ems an lin a-
grad. School tlons of o _erahng a sonar system modernsystelnsaremciuded t._

X 3,2 Sonar Systems Engineering T leer)" nsd engineering practices perla n ng to passive and act ve ;>
sctna r syst _n}s

X 4_2. Underwater Acoustic Systems Principles of underwater acmlsdes communications, surveillance,
l_ngincerlng and navigation systems "

X 3,1 Signal Processing Statistical decision thcorF to the detection of signals in no[st
anfldguity diagrams for signal detection and parameter estima-
titm

Mech. Eltg, X 3,2 _.[ecitan[cal Vibrations Kinematics and kinetics of flee and forced vibration o! linear sys-
tems having elm to t_vo degrees-of-freedom

X 4,0 }dechanicnl Vibrations anti Noise Villrat[ng syStelns of multi iIc degrees-of-fret:dora free and forced
Control vihratl,ns naval appScadons of noise control_ vibration isola-

tlon_ damping nlatcrlals
X 3,1 Advanced Vibrations I_Iatrlx analysis of mechanical syst cnls with many degrees.of.freedom

Oceanography X 3,0 Sound in the Ocean A brief introductfon to dtysics of unden_,ater acoustics followed by"
deist ed discuss on of oceanograpldc factors affect ng sound
transmission

X 3_0 Sound in the Ocean Physics td underwater acou_.tics followed hy a detailed discussion
of the oCe_l.tlograpltic factors affecting sound transmission in the
o(;uan

• bL_ture hourl_.



Course. with Major AcouatIcs Content--Contlnued

LE.VZL
Under- Grad. c_¢v]T

|NSTITffTION DI_pA_.TMSE_HT grad. HOUII5 COUPE TITLE DESCR/ffr_OH V.'IIEI_E t_I_OVIDED AND p_RT]NENT

U. S. Naval Post- Phys. X 4.2 Underwater Acoustics Survey oi ae(_ustic_ with an _mph_sis on sound propagati0r_in the
grad. School ocean h_slc el ua ion i_r _onar tran_lucers [or umlerw_.ter
_contl,ucd) _ound i_.boratury ex lel'int_nts on undcl_.,_.ter acoustics __cetrt_tzl

' _n_1)'._is_nd transducer_
X 4,1 Fundarncnt_J Acoustics _dccha,l]cs ui free l'orced and dam )cd slmp]c vibratory systems
X 4,2 Underwater Acoustics Sound :ll)s_r _tion and dlsp_rsion for cl_ssical and relaxhlg fiu_d:s.

trtlnsmi_s_on ol sound in ,tile ocean the eikonal cquatlo, an_
necessity c(b_ditio,l_ [or ray uccustlcs amldcnt n_i._e tn.rget
strength ; the l_OnfLreQur.torls [ur act vc an( pxlss ye'systums i
i_i)l_riltt)ry _s icrinlt:l_t5

X 4,0 ,Explosive Shock Waves l'_plo_h'e _l_*_c_wave_ in air and water inclufiing Rankla_! lug.
_Idlg el tl_Ifi)ns e_, )Cr_lucntal ti_ta' blast ]i_d_ t)rl _trtlctt_rcs
(lanl;LgcInechauisln und principles o_ llrotecti()n against damage

X 3_2 Special Topics in Underwater A terminal c_)urs¢: t_ des may inchldc addh_onld material ir_trader- _'
Acou_tlcs water _Ic_ustJcs tr;ttlsdt_c_r_ llon[hlear i)_ii:i_onten_in acl)ustlc_ t'_

noi_: _nd vlhr_ti_n coot ro_ Inborz_loryex _eriments O
X 4,0 Propagation oi W_ves in Fluids Advance, treatment of _pecla top cs rc _tc_ to sound propag_t on

in th_ocean (n
X 3_3 Trr.n_iucer Theory and Design A the_reticM treatment (Jr tile fundamcnt_l phenonlena haslc to "]

the (lehigh v[ l)iezoelcctric and magnctostrictive tra,_d_ccr cle. "
lie Sill{ _ti'r_v$ t_

X 0,3 Advanced Acou_tic_ Lab Advanced lat_.)r_tor _roject_ in acousticsX 0_3 Seminar'in Applications of A study of current _ter_ture on appl c_tions _[ aco_st c_ to prob- _'
Underwater Sound lems of _°val interest _Z

Unlveeddad Architect. X 6 Installatlons ]'daterlals and tILeiruses for enclosures Pl

g- Autgnom_ Scienc_ X Physics Theory _f acoustics u_

de b_sico [Univ. of the ' Speech and X 4 The Auditory Process To ac ualnt .tudents with the basic information it. physical and C

PaCifiC He,ring SC[. peyc_oaccustJCS
__ Utah_ Univ. o! Architect. X 1 Controlled Environment Archhecttlral acoustics and noise eontro_
_" hive, Eng. X 3,3 Electrc._.coustics Acoustic waws and their tran_mI_lon cilaracterL_tics; micro-

phones, loudspeakers; architect°r0.1 acoustic._

_. V_nderbiit Univ. Hearing Rnd X 3 Testing of Hearing Theory a,ld practice of hearlng measurements with em basis onSpeech Sci. bnsic _ure-tQne attdlonletric techniques c_u_ativ¢ _ctor_ in
hear ng os_; evaluat on o aad[ometr c resu ts

_' X 3 Anatomy. anti Physiology of Structure and function of the neuromuscular system fundamental
_. Sj:eecn dlysiolnglcsi principle_ ol si_©ch pro,iuction
,_ X 2 Anatomyn.nd Physiology of Structure, [u.cl on, and pathology o hear ng; psycha_coust cHearing theories
P_ X 3 Experimental Phonetics Research n;ethuds in_trumentatlon and findings in the field of

_. expcrimentsi phonetics

X 3 Ps_choacoust!¢ Instrutaentatlon L_horatory procedures in the de._[gn and conduct of research ia
in Audiology"and|Speech audi_lo_..yand _ )eech science

X 3 The Selection and Use e[ Ite_r- Clinical _eleetinn o[ hearing aid_ _rinclplcs ol s _eech aud[nmetry
in_ Aids in _:sslng the usefulness (_[ residual hearing

_. X 3 _;eminar in Audiology Review of slgnlfic_mt literature in the field of audiology



_._ Mnjor Acoustics Content--Continued
Courses with

LEVEL

Under. Gr_d,
CREI)IT

INSTI_JTIO'N I)_;I*ARTY*IENT _ri,_d. I[OUR5 COIINSETITLF. I)_scnlPTIF_N WIiF_RF,1*,'4OVII)_I)AND I*ERTIN_N'r

'= Vandcrbilt Univ. X 3 Ad;,anccd Clinical Audioblgy SlleCia[ tests and ex ihiratory tecbili_ ucs in audlohlgic assessment(co,,ti,.,_d) X 3 Semh,sr: Military n,ld Indus- learing clms_rvat on pr tlclplcs in t le armor forces and in mlustry
trial Audiology

Vermont, Unlv, o[ Phys. X 1-3 Specbd 'l'n des in Ac.ustics V r at s o )[cs in _hvslca c + s c_
•"_ 3 ttinlu.glcal tql)'_ics :'_av_s t_ var t,tts k .1_s n _<J.gy

Phvsi.b,uv and .'_ 3 Special Sull_c Rcccptor_ i_nqlblls]_ ,,l, lbc csr
i*_ Jlio ,hy_ics

1 syeh. -'_ 3 Sens.ry Processes: Audition

X X. 3 ]'h 's_oingical Processes: Amtitlon Physiological and psychoJogica] acousticsX. 6 Re_labilltativc Itad[ologySpeech

"_ Victoria, Univ. of Phys. ._ 2 Acoustics (_]eneral and fumlamental acoustics

Psych. X 3 Perccpthm i he CXl_erhn_'ntal study of visual aml attdltory perception _.

.'_ I_ Sensory Psychldogy physi.h3gy .f scns.ry or_ans and basic sensory )reCesses
¢'.1

X It Perceptbm il[glmr _rdcr _er_epttlal processes, both visual and auditory O

Wash. State Univ, Architect. X 3 Architectural ACOtlStics and [;undamuntals of architectural acoustics; noise control; Iighling
L[ghti.g for architecture

Wash., Univ. o[ Aero. and Astro. X 3 Wave Propagatiou in Fluids and Thne-dellcmlent Ihdd-flow problems i wave and shock propagation
5o[bls in gases and solids t-3

Architect. _ 2 Acuustics Seminar Ptinci lies .[ acousdc designing as applied to buihlings _"
Biobtgy ltlld ._ 3 Wave Effects in lJiomaterials Use o} uhn_vJidc dcctromag.etlc arid light waves fur dJagnostic_ r"

lqec. I:;ng. thcrs )eutic, and sur.qlcid u_us
Civil Eng. _ 3 Wave _ropagadon in Solids Dyot c _rl _ _ t. i o le eory of elast city i elastic waves in

two- and t hrec-dinlensi_mal solids

3 Zntroduction to the _lechaTllC._ Rigorous de'*'¢JopmeiiL uf basic C¢lUat[on o[ motion of elastlc _olid_ ._
o[ Continuous 1Hedi_. arid _uwtuldan [luiiJs ttl

|_lec. V,m r %" 4 Fle_lr._cousHcs Fundan_enlals of ncuusties and the electroaeoustieal aspects o[ I
uJuctronll!cha n[cal t;_'Slellis

4 Electroacoustlcs VibratimH_lstril_gS bars andmembranes seoustlcalwaveequation o_
and soluti.ns; electric acoustie a0d nlechanieal analogs

_lech./_ng, .'_ 3 /dcchaldcal Vii)rations A )plicathm _ff lhl_ar systems techniques to mechanical vibrallon
_roblcms alq_licatl.ns ia vibrat (_n isohttion, ami in.trumentatlon

3 Anal:,'tic McLhods in Vibration Ann )'s s n v _rat oll p tcnolnena n nlu t, egr_e-nf- rcedom and
COltI_tlUUUSSVf,tL'nlS

X 3 _'_onlincar hlechaldcal Vibrations _mdlncar darn _b_g and restating forces a _ dlcations of the phase-
llano ,leith. and tile Ritz averaging method

X 3 Random Mechanical Vibrations Measuring random vibrations in designing sinmIation equipment
nnl Jl IneC i_n C_1 dcs gn for randoln v )ra[ oft rl a [cr_ t anti

ndssilcs
X 3 Im lulsive 1.oadlng and Wave Anat_.'sts of im _ulsivo loading and wave propagation in solids

lira mgatiml liquids, and gases
.1'deeh. Eng. and X 3 Acoust cs n Eng ncer ng I Acoustic wa_'¢ transmission refh_ction refraction and diffraction

Elec. Eng. in solids, liquids, and ga_es
X 3 Acoustics in Engineering II Scattcrin I of sound diffraction room acoustics _ound propagathm

n fluids witb Ilow
_,lech. En . X 4 Acoustics of Environmental

and Ci_l Eng, Noise
Oceanography _ 2 Fundamentals of Underwater Fundamentals of vibration strJngs_ barn, and membranes; plane

Acoustics and sp _erica aeoust C waves



Courses with Major Acoustics Content- Continued

I,EVEL

Unltcr- (] z'acl, C_DIT
I._'IITUTIO,_- I)EPAI_I"LI'_NT ,_r,'tfl. _IOU}{S COU/_SETITLE D_C_II'TIO.NWHI_E I'ROVII)EDANDp_It'I'I._E_/T

X 2 Acoustic _i_IIlic Tcchniq_le_ ACnL_[C_l_t_L-t_ik[I,_Icc_II_iqu_'s;anldys[s or"ncous_c b_Ltb._'zllctry

•_'.j :11. X 3 Survey of ]_ycllo_Icou _fi¢_ _.u_]it_r_IIil,_'_Ii_l_ultl_,IL_;IIiEl_l_icchiIT_isnl,,ll_n_ ,'t1_ifflyI_ d_crin_[n_te

Speech X ._ ]_ycl1_c_ustlc_ ]_strl,I11erlt_LIio11rc_'_ircl_ lecl1111q_lesi,nd _,[_i11ficallt.]it_r_Lurc
llL'r[Jllt]nlli_ IIi_rIl1_l]_uil[_c_ryI_tr[bLl[_'s

S_CC_ _Ild X 3 Ac_u_Ii¢ I_hoIlct[cs Aco_ic _,_ri_nl_t_rsof _l_cc]_ enl _11_is on cleclro_r,_ _hl¢ analysis _.
of __L,cch

"_Vnsh,UnJv, Arc_li_cct. X 0.._ Arc3_t_clL_r_l_.¢ou_tic_ '._uEII]_Ln1_',It_Iso_ i_rc]liIccltlr_Ll,_co0_lics

Speech a_d X 3 E1_'clro._ccJt,_tics

X 5 $erl_iJ_' l_r_c_._'s Covers h;_sl¢f_cts of zLLLIIitory[tn_]Visual _y_tcmS _'*
Wa_,'l_eStal_ Univ. I_syc]l, X ._ 4-! 2 Scll1_IItr ill /tuc_JtJon 'I',__[CSr_Lr1_efrom _]D'_[ol_i¢_[ to _yC]l_ _)I)'SiC,_I_Spects of._lep+r-

X 2-,"I L)ir_cl_I Stu_l_, I,it_,1_ive re;ll]_,1_of auditory liI_r_tur_ _sl

We_lern ._ew E[e¢, End, X 3 El¢ctro_cc3u_lics -_E_nnd Coll,

_" Western Ontario, Yhys. X 3 I' y_ic_ o _ u_ c All _l_cc,_ .f music _ti_l mu_ic,_I instruments from il_e l_ys[c_l J
o_ Univ. of sII_n_l_,_[nt

.q. W, V_, Univ. Speech Path X 3 )]_sic Speech _nd Hc_Lr[I_L_ A __llc_I_mof ¢_r_in _[,_c__]esof pli_'s[c_!_:_ences to unde_t_nd. _"

Audiolo_, Scicnc_ ii1_ th_ processes of l_um_n or_l cc_mmunlc_,_t[on
X 3 _dv_i_cedAcouslicS_hone_ics_c_c|_Sc[encc:/ A_Iv_Ilc_dlll_rle_cstt_'Inilc_ll_iJ_r;_tory_lUd:"of e_|icrJmcnta| r_e_rch _n _coust[c

_] X 3 Adv.,iced Sp_'cch ._cience: I! A_Ivilncc,Lc_I_rin_cr_I_l r_s_'_rci n i_l_,'s_ o_ c_ p lonercs

"_ X ,_ l[e,_ri,1_Science

WIsc. Slate Unlv. C0mmun[cative X _ Sl_c_ch _I_t lle,_rln_ Science /'s_'c_1_lo_c_1 ac_usllc,_1 n1_t4_nlic_d ate,3 _]1:,,slolo_[c_lcharacter-

DJ_rders l|_.rin_ Ex[_er[mc,lt_t_ioll anll cx _erlmerlt_d_itcr_iturc eclat[re to _pcech

. X 4 Adv_nc_,i S],eecb _ndX 4 Thcorle_ uf |_e_Lrln_ I ._yci_c_iL_llc nzld l_cr_t,_Iic n_ "_¢I_of hc,_rin_ n_+ll,reof o.udi-
I_v _lii_ui_i _n_I 1_rcel_tual bclL_vi_r; locldJz_tJon_nd otller



Courses with Major Acoustics Content--Continued

LEVI._L

Under- Grad. CREDIT

_' ,, INSTITUTION DEPA_.TMENT gf_.d. HOUES COURSETITLE DF._CR]IwrlOIqWHEREpROVIDEp AND PERTINENT

_,t.*i_.+ Utdv. of Communlcadotl .'< .3 Basic I'rt_cct]tsres in Audiology Admlnlstratioa ;tad i,llerprctatiun tJ hearing tcsls
X X 3 Advanced Procedures in Calibratioa problems a,xd techniques; irderl)retation of audiumetric

AudiMogy fintlin,_s
CtJmmunieadve X 3 SIIcuch and licadng Sciunce I

Disorders X 3 Speech aml liearing Science I[
_" X 3 Speech and Hearing -qeicncc I
to X 3 _pet.ch anti llearh_g Seience !l
•_ X 3 ]D_)'choact ntMics
_. ._ 3 Acoustical Phsnetics

X 2-3 Seminar : S[luech Sclunce
Geo]ogy anti X X 3 I,ltruduction la Wave _',_ttthematics and physics of sound-wave propagation in one- two-

0eollhys. I_rtlpa_atitln and thrce-dhnenshln_d _ystenls _'

X X 3 .Marhlt: Gcsphy_ics Use ol underwater soand In rnmote sensing of the se_t flollr
¢_ Linguistics X X 3 Introduction to l'.'xperimental 0

I*hunet ics!

X X 3 Inlroduclion to Experimental u3
Phonetics ]I

Psych. X 2 Seminar: The Psychology of _'_
llvarhlg and Communication _.

t"
Woods Hole Geophys. X 3" _lar[lle Gespl_ysics General course, includes acoustics

Oqeanographlc X 3t Underwater S,lund Transmission Theory
Inst. X 3" S¢[sntt)lttgy (n,arinc) Theory, practice, data work

X 3= Oceanogra]ddc Instrumentation ._
X 3_ Acoustics and Marine Animals cn

"aah: LII iv. ._t _,.,L X 3 Thcatr_ l::nginvering Introduction to physical acoustics and its applica tioll to performing J
arts facilities ¢__q

• Semestcra.



Education in Acoustics

Edilorial Note: Tire following two uo/cs are atl@Ji_a a?t_ _orrectlnns to the material on
" 'F-ducatiJn in ..lco_tstics" in J. AcousF. .5"oc. Amer. 18, ,142-476 (lgTO),

Availability of Formal Courses in Acoustics in Coll._ges and Universities

JnH._ C. Jo11._so._

Ordnance ReseardJ Zaboretory, The Pennsyltauia St,_reUni_'er_ity,
Uni_vr_ity l'ark, Pennsyhani_

1120 Velume 49 Number4 (Potl 1) 1971
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Courses wlth Major Acoustics Content
..................................... ,_.................................. jL-_ ............. _ ............

LEVEL
Under- Gntd. C]_EDIT

|/'/STIT[/TION DEPARTMENT _rad. llOUl_S C0(2RSE TITLE DILqCNI PTION

']'eachers Coil._ Speech Path. X 2 Electronics and Acoustic ]|asic soiree ils in eleetrordc_; ildaci[dcs involved hi power supplies ampli-
Columbh"- Unlv, and Audiology Instrumentation fier_ audhlgenerators, and lahorator:., instrunlentatbJn

X 2or3 l]ioacoust_¢s Critleld stmv o tic macro- sac mlcro.anatom)" _.nl Dlysoogy of tie
auditory mechanism

X 2 or 3 Psyciloaeuustles Prineiple_ of/_sycho fl_)'sics scales of nlensuremellt and functions of _er-
ce_tual audltnry attrihules ana[:,,sis of _sychodl)'slcal nletbodologies
underlying selected sudi_dogtea] tests

X 2 Auditory Physiology Slu+ly of the mechztnJes and closer, ih.':sloh_.qy o1"the mhid]c and inner ear
theories o( ]_earblg central a0dflnry fuiIction elcclru l}lyslo]oglcal re-
suareb procedures i h)r advaJ]ced sttJdenls ill audJl)rllg +

X 2 or 3 Idcrltification Audiomet ry Prlrlel des and _ractlces of sc]lool blculifleation, aml huarhlg.conservat_on
and ]learint[ Conservation )rograms _roblerns nf )ndustz_al and nttlltary audiology includlllg ear
Programs i_rolect_on susceptil)ilhy ssurld-ievel meastlrcment._, and dan)age-rlsk ¢'3

cr tee _ O
X 2 or 3 Clinical Audiometry: Pure-torle air- ara[ bone*comhlction audiometry; Iiriucipl¢:s st masking i

Prblcl lies and Procedures s leecb audinmetry
X 2 or 3 D fferent al Audlumetry, I Tests used in diffl:rerlllal lllzignos[s of atlditory dJsorder_ automatic ,__

audJonletrv ]ou(bless matchirlg )rocc¢luro_, loses [or functional bearing
loss difference limen tests tests of ahnormal auditory adaptation

X ;lor3 Ui(fercatial Audlometryp ZI zt,dvancet testsfordfferem _t dagnoss ncudngevokec resl)unseaudum-
etry galvanic skin-rcs ioJise auIliometr.v imnedance measurements and _,
tests for central auditllD' |)rob|eros

;¢
t/ale Unlv, I_r*g. and X X 3 Probability _nd Slochastic F.lements. of. set and measure, theory IJrnbaldlhy dist rihulions nmn]ents, rx3

Appl. Sci. Processes character_st#c functmas the eeutral hmlt theorem basic its )ceLlos ofrandom processes statiollarity and crgodichy correlation functlans and

)OW_f _ )t:_tr_, lirlear a/id nOlllbl_a_" op_ra[[t)llS art random pr()cessE-s _,/)X 3 Communicatbm Theory Representation of randmn processes corttlnoous comniunieatlon systems J
[z'*M 1.'._*[ P.%[); the discrete iroeL-ss )o_nt of view of communication
t benD"; nl_timum icccNcr prh_clpres; cohcrcgt detectors i chnnne] cap,_city, tJ_
aml tile encoding prohtcn_ elements o1"eodi_lg; p;xrit).-cheek co(/ ; con- ._
volutional encoders; s_'quenfial decoding

_ _.fathemadeal Analysis of '/'be d_)'slca] causes of random d_slurbances such as tllermal and shot

Ramiom Signal_ nmso rc )rcsuntuthm of ra_uloru irocess_s and their )ro )erties, inc[ucHng

noise s_ectral} )ro_t.rfiesaudotheest_tisllcalpro)ertiesoframlom Iro-
t statislics nf zcro.crosslrlgS as well aS envelope arid )Irate of narrow-handccsses a.ler )assuagethrough Ilotdlrluflr networks

X InformationTbeory Shann_n'srnad_em_zticallheoryofcunmltmieallon soureecntropy channel

_. eapadty and the fundsrllental cooling theorem far discrete and continuousehannds [rlformstlon [ralmlnissiou under a _spccified fiddity crilerion
,gv. X Detection and Estimation The a _)licathm of _roh;ddlity and infornladon theory to the design of

_ Theory o_HInlurB rece _tlOl_ syslems a stlfvey cd"¢eCcllt tileorie_ in signal detect-
atdliD', oj)dmunl rccq)lio=l of _JgnMs Jn noise maximum-likelihood
reeci,vers

Estimation Statistical minimax maxhnum-likelii=ood estimators

X Theory background lh_yes
the [2ranler-leaohourldol*_inlumestimatorsof phase amplitude timeo_
arrval aml,_gm ]ulat. _)ssls, We crgndKa] a fillers

X Stochastic Processes



Appendix E

BOOKS ON NOI6E, ACOUSTICS, AND RELATED PROBLEMS

Acoustics Handbook, Hewlett-Packard Co, 1968.

American Academy of Ophthalmology and Otolaryngology, Guide for Con-

servatioa of Hearing in Noise, Los Angeles, 1964.

American Industrial Hygiene Association, Industrial Noise Manual, Znd
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 I%..,Man and Hie Environment, American Elsevier, 1969.

Baldwin, M. and Page, J.K., Jr. (Ed), Law and the Environment, Walker
and Co.

Baron, Robert A, The Tyranny of Noise, New York, St. Martinre Press,
1970.

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

Bekesy, G. Von., Experiments in I-Iearin_, 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-Hi]I, 1960.j

, Beranek, L.L., Acoustics, New York, McGraw-Hill, 1954.

"Beranek, L.L. (Ed), Noise Reduction, New York, McGraw-Hill, 1960.i
"_Beranek, L.L., Noise and Vibration Control, New York, MeOraw-Nill,

1971.

i Berenclt, I%.D., Winzer, G.E. and Burroughs, C.B., A Guide to Airborne,

Impact and Structure-Borne Noise Control in Multi-Family Dwellings,

FPIA l_eport FT-TS-24, January, 1968.

Berland, Theodore, The Fight for Quiet, Englewood Cliffs, Prentice-Hal1,
1970.
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Boeing Company, The Programmed Development of a National Asset -- The
American SST, Seattle, April, 1969.

Boleszny, Ivan, Control of Noise 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-

ington, Government Printing Office, 1967.

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

Branch, iVfelvilleC. , Outdoor Noise and the Metropolitan En%dronment,

Department of City Planning, Los Angeles, 1970.

Broth, Jens T., Acoastic Measurement, Brueland Kjaer, Denmark, 1969.

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

Bugliarello, G., Wakstein, C.W. , et al. , Noise Pollution: A Review of Its

Techno-Sociological and Health Aspects, Carnegie-Mellon University, Feb-

ruary I, 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), Transportation Noises, University of Washington
Press, 1970.

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

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

Cohen, Alexander, PhysioloGical and Psychological Effects of Noise on Man,

Boston Society of Civil Engineers, 1965.

Committee of _nv[ronmental Quality of the Federal Council for Science and

Technology, Noise --Sound Without Value, "_rashington, September, 1968.

Coeper, Franklin D. and Langlois, Lucille M. , Economic Potential of

Mineral-based Insulatln_ Materials in Combatin_ the Noise Problem in
Residences, Washington, U.S. Bureau of Mines, 1970.

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

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

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



Duhos, 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.5. (Ed). , Environmental and Change: The Next Fifty

Years, Bloomington, Indiana and London, Indiana University Press, 1968.

Evtald, 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, /k. (Ed), Audiometry--Princlples and Practice, Williams and

Wilkins, Baltimore, 1965.

Glorlg, 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,

1987.

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

Helfrich, Harold W. , The Environmental Crisis, Yale University Press,

1970.

Hildebrand, James L. (Ed), Noise Pollution and the Law, Buffalo, New

York, W.S. 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, Ne..v York, Reinhold, 1961.

International Wrought Copper Council, Introduction to the Study of Noise

in Industry, London, 1968.
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Janse, A.R,P., Sound Absorption at the Sell Surface: A Theoretical Ap-

proach with Some Experiments, Centre for Agricultural Pub'lishing and
Documentation, 1969.

Serger, J., Modern Developments in AudloloRy, New York, Academic Press,
1963.

Kilbourne, Edwin D. and Smillie, Wilson G. (Eds), Human EcoloRy and

Public Health, MacMillan, 1969.

Kinsisr, L.E., Prey, A.R., Fundamentals of Acoustics, New York, John

Wiley, 1962.

Koch, S. , Psychology: A Study of Science, New York, McGraw-I-fill, 1959.

Krech, D., Crutchfleld, R.S., Elements of Psychology, Berkeley and Los

Angeles, University ofCallfornia 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, ]970.

Leavltt, Helen, Superhighway -- Superhoax, New York, Doubleday, 1970.

Lee, D.H.K. and Minard, D. (Eds), Physlolo_y, Environment and Man,
Academic Press.

Life Science Library, Sound and Hearin R, New York, Time Life Books.

Lipscomb, David M. , Noise in the Environment: The Problem, Melee Au-

diological Library Series v. 8 report I, 1969.

Marks, P.b., Acoustics, New York, Chemical Publishing Co. , 194l.

Martin, W.H. , Gainin_ Public Acceptance of the Sonic Boom Phenomenon

throush 1:_ablicRelations, Boston University, 1963.

Mayers, May R., Occupational Health Hazards of the Work Environment,

Williams and %Vilkins Co. , 1969.

McClui*e, 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, 0 Noise Annoyance [n Central London, let

edition reissued, London, H.M. Stationery Office, 1968.

Meklin, John M., Itls Time to Turn Down All that Nolse.

Meyer, IIa1'old B. and Goodfriend, Lewis, Acoustics for the Architect,

New York, Reinhold Publishing Company, 1957.

Mishan, E.J., The Costs of Economic Growth, London, Staples Press, 1968.



Moran C., Cook, 3"., Chapanis and Lund, IvY., Human En_ineerin_ Guide to

Equipment Design, New York, McGraw-Hill, 1963.

Morgan, Candace D., Aircraft and Industrial Noise: A Selected Bibliography,

Chicago, 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.

Mort, 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 Bn_ineerin_ 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. IZ, London,

H.M. Stationery Office, 1962.

Navarra, $ohn Gabrial, Our Noisy World, Garden City, New York, Double-

day, 1969.

Necomb, T.M., New Directions in Psychology If, New York, Holt, Rine-

hart and Winston, 1966.

New York Public Affairs Committee, Noise, The Third Pollution, Public

pamphlet N. RA77Z N7B47, 1970.

Noise Abatement Society, Great Britain Laws, Statutes, etc., The Law on

Noise, London, 1969.

Olson, H.P., Elements of AcousticalEnglneerlng, New York, Van Nostrand, 1947.

Olson, H.F. and Massa, F., Applied Acoustics, Philadelphia, Blakiston,

1939.
i

Owens-Coming Fiberglass Corp., Solutions to Noise Control Problems in

the Construction of Houses, Apartments, Motels and Hotels, AIA Pile No.

39-E, 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, London, 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.



Perloff, Harvey S. (Ed), The Quality of the Urban Environment, Iohns

Hopkins Press, 1969.

Peterson, A.P.G. and Gross, E.E., Jr., Handbook of Noise Measurement,

General Radio Company, 1957. New edition.

Polyak, S.L., The Human Ear in Anatomical Transparencies, New York,
T.H. iV[cKenna, 1946.

Pray, Ann L., Noise Pollution: An Overvie_v, Monticello, flllnois, 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 Acoustic Fatigue in Aero-

nautics, London, New York, %¥11ey, 1968.

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

Richardson, E.G., Technical Aspects of Sound, Vol l, Ar_sterdarn, Elsevier

Publishing Co., 1953.

Rienow, Robert and Rienow, Leona Train, Man Against [-[isEnvironment,
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Rockefeller, Nelson, Our Environment Can Be Saved, Garden City, New
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Rodda, M., Noise and Society, London, Oliver and Boyd, 1967.

Rose, J. (Ed), The Effect of Technological Advances on Environment, Life
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Royal Society of London, The Origin and Treatment of Noise in Industrial
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Skobtsov, Evgenii Aleksandrovich, Izotov, A.B., and Tuzov, L.V., Methods
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APPENDIX F

Periodicals on Noise, Acoustics, and Related Areas

Acta Oto-langyngologlca (Alrnqvist and Wiksell, Gam]a Brogatan 26, Stock-

holm, Sweden). Monthly.

Acustlca) International Journal on Acoustics (Acoustics Groups of the

Physical Society of London, Verlag Kg, Stutgart I, Germany).

Annals of Otology, Rhlnology and Laryngology (Annals Publishing Co., P.O.

Box 11606, Clayton, Mo. 63105). Bin_onthly.

Applied Acoustics (French; English abstracts).

AR Library (Acoustic Research, 24 Thorndlke Street, Cambridge, Massa-

chusetts). 1962 irregular.

Archives of Otolaryngology (American Medical Association Publications,

535 North D_arhorn Street, Chicago, 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, Bethasda, Md.). Irregular.

Audio Engineering Society Journal (Audio Engineering Society, 60 E. 42nd

Street, New York, N.Y. 10017).

1

Bell Laboratories Record.

EENT Monthly.

Hearing and Speech News (National Association of Hearing and Speech

Agencies, 919 18th Street, N.W., Washington, D.C. Z0006). Bimonthly.

IEEE Trans.

I

i
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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 (c/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 Aribration (Academic Press Inc., Ill 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.

Laryngscops (Laryngscope Publishers, 22Z Pine Lake Road, Collinsville,

Ill. 62Z34). 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,

Z8 Greville Street, London ECI, England). Weekly.

Proeeeings of the International Congress of Oto-Rhino-Laryngology

(Exerpta Medical Foundation, N.Y. Academy of Medicine Bldg. , Z East

103rd St., N.Y., N.Y. 100zg). Irregular.

Sound (Royal Institute for the Deaf, London, England). Quarterly.

Sound and Vibration (Acoustical Publications, Inc. , Z7101 E. Ovlatt Road,

Bay Village, Ohio 44140). Monthly.



Sound Engineering Magazine.

Sound Ideas (Ceilings and Interior Systems Contractors Association, 1201

_aukegan Road, Glenvlew, IlL 600Z5). Bimonthly.

Sound Industry Directory (St. I_egis Publications, Z5 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, IZ01

Waukegan Road, Goenview, Ill. 60025). Monthly.

Soviet Physics -- Acoustics (American Institute of Physics, 335 E. 45th

Street, New York, N.Y.).

Trans-Amerlcan Otolarongolgy Society l:klblications.

rrans-American Academy of Opthalmology and Otoloaryongology.

Ultrasonics {Science and Technology Publicatlons, Ltd. , 32 l-llghStreet,

Guilford, Surrey, England).
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Periodicals Frequently Containing Articles Relating to Noise Problems

Aeronautical Journal
k

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. Series A: Journal

of Engineering for Power

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

for Industry

Annals of Occupational Hygiene

Architectural Record

Archives of Environmental Health

Auto._..otive Engineering

Aviation Week and Space Technology

Canadian Aeronautics and Space Journal

Current Science

Ecology

Engineering News-Record

Environment

Environmental Control _ Safety Management

Environmental Engineering

Environrnental Research



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

i, New Scientist

Physics Today

Pollution Abstracts

Product Engineering

Public Health Reports

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

!
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Science

Science and Technology

Science Digest

Science Journal

Science News

Scientific Anne rican

Scientist and Citizen ]Viagazlne

Society of Automotive Engineers Journal

Society for Experimental Stress Analysis, Westport, Conn. Appllc;_tions

Paper

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

U.S. Federal Council for Science and Technology, Washington, D.C.
Publi c ation

U.S. Public Health Reports
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Serials Relating to Noise Control that Have Been D[scontlnued

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

Sonnd -- Its Uses and Control (American Institute of Physics, 335 E. 45th
Street, New York, N.Y.). 196Z-1963, Bimonthly.

Noise News and Reviews (National Council on Noise Abatement, 1001

Connecticut Avenue, Suite 701, Washington, D.C.). Monthly.
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