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GUEST EDITORIAL 

FRAMING NOISE REGULATIONS 

The general acceptance of th equal energy principle, the gradual evolution of the philosophy that it 
can be applied to thl! assessment of noise with impulsive characteri.tics, and the availability of noise dose 
meters and at statistical sampling instruments are recent developments of major significance to those 
who have to administer the laws controlling noise 

Since these matters are too technical and too subject to frequent change 10 be included in the main body 
of the legi,lation concerning noise the task of ensuring thet se il!ntificprincipl~andpractjcesarecorrectlv 
applied is entrusted to individuals with technical or professional qualifications, who advise the executive 
and a!;l;Lst With the prep;!ration of the appropriate regulations. 

Scientific information, in its p;!ssage from the laboratory to government decision, requires review and 
interpretation. The lengthy traditional process of maturation of scien\lfic opinion through professional 
meetings and scientific publications is no longer adequate to meet the accelerating demands of public 
opinion, particularly with respect to noise and its effects on public health and wellbeing. The n8!!d to 
foreshorten this traditional process of ma-turation of scientific thought has led to an increase in the role 
played by standards and codes of practice in promoting the transfer of technology from the sphere of 
research and development to that of practical application .nd incorporation in ,tate law. The preparation 
and use of standardS promotes uniformity of practice, not only In the technical details but in 
admininrativeproceduresaswell. 

It is particularly true of noise regulations that they should prescribe an ascertainable and orderly procedure 
for the investigation and control of annoying or harmful noise. Also the prescribed procedure should be 
specific in that it is clearly related to the enabling Act and to the standard or code of practice on which it 
is based. The regulations should allocate responsibility at each level and stage of the administr«live 
process, be unambiguous, and sufficiently detailed to enSure equitable administration of the law for all 
that hava responsibilities to control noise and all who could be affected by noise. 

The main philosophical premise of noise legislation should be the concept of what i. acceptable and 
practicable. Conflict of interests, which could arise from the creation of new machinery to deal with noise 
problems, should be avoide-d and use should be made where possible of existing en!orcement agencies 
and inspectorates. 

The administrative process should extend beyond the preparation and enforcement of regulat.ons. Noise 
measurement, evaluation and control require the services of trained people both within the appropriate 
administrative agency or inspectorate and available to management in industry. Planning should provide 
for appropriate Courses of training. 

To sLlmmarise, the technical or professional administrator responsible for the framing of noise regulations 
should review and interpret scientific information, incorporate it into a prescribed, a",.rtainable and 
orderly administrative procedure which is clearly within the powers granted by the enabling Act, and he 
must be satisfied that those who are to be dlarged with enforcement will be competent to undertake this 
task. Throughout this process he should remain aware of the fact that the promotion of hearing 
conservation in industry and the prevention of annoyance to resider'llS in the community caused by noise, 
particularly industrial and traffic noise, raises important political and economic consideration. Executive 
decisions concerning them should not preclude the presentation of options to those who make decisions 
at the politlcalll!Vel. The appropriate Minister is subject to many influences, not the least of which is 
public opinion. 

OR. A. G. CUMPSTON 
Director, Occupational Health Division 
WA Department of Health 
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FROM THE PRESIDENT 

Memb~rs of the Australian Aoou~tlcat Society willlJ.e aware that professions tend 10 organise bodies 
to support and advance their interests, and that the plurality of inter"ns in complex professions is 
likely to be reflected as the process proceeds. The relatiomhips that arise between the elements so 
formed appear less. predictable, as the following summaries will indicate. 

In the case of medicine, the Australian Medical Associatiofl (A.M.AJ is the profession's principal 
body, and it aims to promote, maintain and extend the science and practice of medicine and allied 
disciplines. A large number of additional medical bodies have been formed at both the nati,m,,1 and 
state level, the majority of which are either affiliated. or formally/informalLy associated with the 
A.MA. An affiliated body must submit any proposed medico·political polley or action to the 
A.M.A.'s Federal Council before proceeding with it, if that policy or action is likely to involve 
members of the profession other than that body's own members. An associated body that is 
formally recognised may make submissions to the A.M.A. on matter. of concern, but the A.M.A. 
may decide any action that can be taken. Illdependent medical bodies do exist, such as the General 
Practitioner's Society, witf1 some different policie. on practice, but the A.M.A. is the only medical 
body that can act on behalf of the majority of practitioners alld that can give or withhold ttle 
profession's corporate consent on all medico·political matters. 

In the case of engineering, the Institution of Engineers, A<.Istralia, is the prof!!Ssion's principal body 
and it aims to promote the science and practice of engineering in all its brsilches. Uillike the 
A.M.A., it has no affiliated bodies as all of the distinct areas of engineering are catered for within 
the Institution. Additional engineering bodias have been formed, the best known of which is 
probably ttle Association of Consulting Engineers Australia. The aim of the AssocIatIon is similar 
in principle to, but more specific than the Institution's aim regarding practice and, while the 
Association is bound by the Institution's code of ethics and agreed conditions of prof!!Ssional 
practice, it acts separately on the matte~ of fees, conditions of engagement and arrangements with 
Governments and auttlorities. However, the Institution does endorse the Association's deci,ions on 

In the case of architecture, the Royal Australian Institute of Architects is the profession's prillcipal 
body and it aims to advance an.:hitect<.lre and represent generally ttle views of the profession. Like 
the I .... titution of Engineers, It has no affiliated bodies as all of the profession's interests, except 
one, are catered for within the Institute, The one exception is industrial relations, and in some 
States separate bodies have been formed to deal with the employer interests. In all other matters, 
the Institute of Architects is the only body which acts on behalf of practitioners and which 
protllCtS and promotes the interests of the prOfession generally. 

Let us now return to acoustics. The Australian Acoustical Society is the principal professiOf1i\1 body 
and it ai<m to promote the science and practice of acoustics in all its branches. Th" is an integrated 
approach and, I believe, an improvement on those in America and England, where the principal 
bodies are only involved with activities of a scientific nature, leaving additional bodies to cater for 
praCtice interests. Many of you will be aware of the recent move to form an additional body, the 
Association of Australian Acoustical Consultants, which hopes to become associated in some way 
with the Society, and wIlich propo,es to deal with practice matters. On behalf of me Society, I 
wish this emerging body every success, and look forward to the useful contribution I am Sure i\ will 
maka to the Society'. work in the developing comprehensive serviClls for all of those in the 
profession ofacou.tics. 

IC.rol~n Mathed 
PRESIDENT 



NEWS & NOTES 

spec, NSW DIVISION SPONSOR QUIET DAY 

A 'Quiet Day' will hi! held in Sydney on friday 21st 
October, 1911. 

The major aims of Quiet Day are to make people 
more aware of the effects of noise in the community. and 
of the means available to alleviate those efrects. SjJ€Cial 
attention will be focussed on current NSW Legislation 
(Noise Control Act, 1975) and the recently announced 
regulations relating to noise generated by domestic tOQls 
and appliances. 

A steering committee has been formed under the 
chairmanship 01 Me. David O'Connor of the NSW State 
Pollution Control Commission, to co-ordinate all activities 
associated with Quiet Day. These activities are expected to 
include; measurement of vehicles (p~ibIV at local shopping 
centres), hearing acuity testing, measurement of major 
noise sources such as trail·bikes, power boats, lawnmowers 
a-!e" appearances on radio discussion programmes, and 
possibly a schOOl education programme. Newsp;Jpers, 
magazines and current affairs programmes will be encour· 
aged to present feature articles and programmes on the 
subjectofcommunitYlloisa. 

The Society's NSW Division's involvement in Quiet 
Day will be cO-Ordinated by lhe Education Subcommittee, 
and all enquiries and suggestions should be directed to the 
Subcommittee's Convenor. Mr. Bruce Gore, at the National 
ACOIJstic Laboratories, 5 Hickson Road, Millers Point, 
NSW. 2000 (telephone: (02) 20537). 

ADELAIDE UNIVERSITY RECEIVES GRANT 

The South Australian Government Department of 
Labour and Industry has awarded $50,000 per annum for 
three years to the Department of MeChanical Engineering 
of the University of Adelaide for industrial noise control 
research under the directorship of Dr. David ales. Dr. Bies, 
a Reader at the University, described the general purpose of 
the programme as being to assist Industries to mea-! S.A. 
noise laws and in general to foster noise abatement. A 
number of research projects with application to a wide 
range of ·industries has been devised. Saw noise is one 
example and design charts for calculating the flow resist· 
ance of various Australiarl porous acoustic materials, jrl· 
valuable data for the corlsultant, is another. Hopefully 
results of these will be published irl thg Bulletirl irl the near 
futurg. 

In additiorl to research activity Dr. Bies acknowledges 
the grant will provide for particip;Jtion in noise control 
seminars and NATA registration of the acoustics laboratory 
at the University of Adelaide. In addition it is hoped that 
the University may become a source of oveneas and local 
research information. The primary purpose of the pro· 
gramme, according to Dr. Bies, is to tackle noise problems 
on the fore-front of the swte-of·the-art of acol1stics 

AAS ANNUAL GENERAL MEETING 

The Arlnual General Meeting of the Australian 
Acoustical Society will be held in Perth on Friday, August 
26, 1977. A two-day Symposium on Noise and Vibration in 
Industry, jointly organized by the W.A. Division of the 
Society and Mechanical Branch of The Institution of 
Engirleers, Aultralia, will be held on Monday and Tuesday, 
August2~arld30. 

The A.G.M. will be at University House, University 
of W.A. at 1:30 p.m. with drinks at 1:00 p.m. The meeting 
will be followed. at approximately B:oo p.m. by a Dirlner. 
The cost will be $10 per person. 

The Eighte..nth Meeting of the AAS federal Council 
will beheld on Saturday, August 21. 

A Programme and Registration form for the Sym· 
posium is included with this Bulletin. Submissiorl of Poster 
Papers is still welcomed. A short summary, for publieatiorl 
irl the Symposium pre·prints, is all that is required before 
the Symposium. Poster Paper summaries should be sent to 
Mr. J. J. Spillmsrl, P.O. Box 61, Wembley, WA, 6014. 

INSTITUTE OF NOISE CONTROL ENGINEER· 
ING INTER·NOISE 77 

The Australian Acoustical Society was eleeWd , 
member of the internatiorlal Institute of Noise Control 
Engineering in 1916. A major function of the Inititute isto 
sponsor INTER·NOISE conferences. 

At the operl;ng address presented to INTER·NOISE 
77 (Zurich March 1-3), the President of IIINCE, Friu 
Irlgerslev said the following 

'The series of Inter·Noise Conferences was initiated irl 
1912. with the goal of fOitering international co-operatiorl 
and disseminating of information on noi>a control tech· 
nology. 

'Acousticians, engineers working in industrial and 
trade organizations, and administrators occupied with noise 
legislatiorl and noise control participate in Inter·Noise 
Corlferences. 

'The Inter·NoiseConferences aretheOrlly irltemetional 
forum for excharlging of information on the latest progress 
innoisecorrtrolerlgirleerlrlg. 

'Since 1912 five successful conferences have been 
held. three in the United States, and one in Denmark and 
Jap;Jn each. We are opening the Sixth Conference irl ZuriCh, 
Switzerland today. Without doubt this conference will 
also bea great success. 

'The Intemational Institute of Noise Control Engi· 
neering (lrlternational INCEI was fourld in 1914. A major 
objective of the Intemational INCE is to sponsor and to 
make arrangements for the Irlter·Noise COrlferences irl 
co-operation with leading rlational and ;rlternational 



societies, and organizations concerned Wltl\ the cngl,,"erl~g 
aspects of noise control. 

'Membership is furthermor~ open to non-profit 
societies who are interested in tile rl~velupm"[]t of inter 
disciplinary contra'ts between Noise Conlrol Engineering 
and other related fields of work. 

'The li~t of societies who have already been elected as 
members during the first 18 months cover. 

The Austrahan Acoustical Society 
The D"msh Acoustical Society 
Vcreln Deul>cher Ingenieute, VDI·Kommission 
Larmmlnderung 
The Acoustical Soc!ety of Japan 
The I n,tnule of Noise Control Engineering of Japnn 
Nederland, Akoestosch Genootschap 
The Acoustical Society of Norway 
The Committee on Aeowrtic. of Poli'h Academy of 
Sciences 

9 SchweizerischeGesell,chaftfurAkustik 
10, The South African Acollstic, Imlitule 
11. TheACQustical So<:ietyof Amerrr;d 
12. The Institute of Noise Control Eflyincering, U.S.A 

'Thus the International INCE ha, twelve momber 
societies in ten countries spreJd over live c()ntine~t<;_ The 
International INCE i.expectingapplic"lions for memb~"hip 
from a number of oth~r societies. 

'The SeCfet~ry-Gelleral 01 th~ IntcfIl"tronal INCE, 
Dr. Rathe, the members of thr tlo"rd, and mys€lf Will, of 
course, be pleased to give furth~T intol matio" 011 th~ 

activities oftha InternationallNCE J"cJ the procedure to be 
followed by ,ocieties who may mrosider to apply. for 
membership.' 

INTER-NOISE 77 was attended by 550 persons from 
31 countries 

NSW NOISE REGULATIONS 

comes from many sources, the over­
of noise complaints received by the 

Control Commi>sion, the police and 
concern domestic noise - that made by 

uSing common household item, such a, 
power tools and electronic equipmenl 

The NSW Govemment 
plaints by introducing a to 
noise in the community wlren mo,l 
people are resting. 

The regulation says that du!inq hOUr> lawn 
mowers, power tools, swimming pool pumps, chain 

compressors, domestic air COndltion~rs "nd ~1~etri""lly 

amplified sound equipment and instrumrnll CANNOT BE 
USED IF THE NOISE THEY MAKE CAN BE HEARD 
INSIDE INEIGHBOUAING HOMES DURING THE FOL 
LOWING TIMES: 

Offensive noise is a community problem which can be 
greatly reduced by showing commonsense and consideration 
for others. If someone persiltefltly br~ach", the r~gLJla\lon 
and doe' not respond to appeals to reduce nO"~ lhen 
complainants mould contact the poli~e of local coun~il. 

Persistent ofteoders could be fined up to $250 

Information about the Noise Control Act is contaLneo 
in a pamphlet "Noise Pof/urifJII and Its Control". It, and 
other information on the NSW GovernmenT'S efforts t<.> 
reduce pollution, can be obtained from the, State PollU1ion 
Control Commission, G.P,O. Box 4036, Sydney, 2001 

ACOUSTICAL SOCIETY OF AMERICA 
FIFTIETH ANNIVERSARY 

NOISE CONTROL - WUNDERLICH VISIT 

The June Technical Meeting of the NSW Division of 
the AAS is entitled 'Some Problems ond Pr.elienlitie, of 
II1dul1riai Noise Control, and wilt be hekl at th~ prumi,o, 01 
Wunderlich Limited, (Asbestos Divisionl, Grand Avenue, 
Rose Hill, NSW, at 6.30 pm on Wedne,d3Y, 22nrl June, 
1977. 

The solutions to several intere,ting noi,£ prohlem, 
will be dl~cussed. These inciLlde noise cOlm.;.1 
designed with practicality in mind in ordcl 10 



requi"n~ frequent adjunment and 
product set-up change" 

AUDIO DISTORTION MEASUREMENTS 

The Audio Group and IREE will hold a joint meeting 
on Tuesday 28th JI.me. 1977. The meeting will Commerlce 
at 6.30 pm, and will be held at the Uni~ersity of Sydney, 
3rd Level Lecture Theatre, School of ElectriC'll Erlgineering 

The format of the meetirlg will be a round table 
discussion on audio distortion meaSllrementsand its,ubjec 
tive significance. The technical discmsion will be held by 
Prof. R. H. Frater, P. Garde. C. T. Murray and A. N. Thiele 

Further details are aVailable from the Secretary of 
the I REE Audio Group, Peter Garde, telephone 662 2829 

INSTITUTE OF NOISE CONTROL ENGINEER­
ING, JAPAN 

About 850 members h"ve been registered to the 
Institute. nw Imtituk is al,o supported byepproximately 
50 sustaining rn~rntJ~". 

In February 1977. the initial issue of a joufnalw", 
published. This noise control journal of about 50 pages will 
be published bimonthly, the contents of which will be 
reviews. technical reports. seminar reports and other items 
concerning noise control engineering, written irlJapanese. 

The first annual meeting of the Institute. NOISE· 
CON/JAPAN, was held in Tokyo on December 8 and 9. 
1976. About 350 members attended thi' meeting and 65 
pap~rs covering ~~rious fields of noise control were pre­
sented. 

Anyone who is interested in the activities of the 
Institute is requested to make contact with the ,ecretariat 
of the Institute 

Japan. 

HEARING CONSERVATION REGULATIONS -
NSW 

an address entitled 
- How Can They Be 

of the AAS NSW 

The meeting Will be held ~; the Crows Nest Club, 
33 Haybe,rry Street, Crows Nest, Jnd will commence at 
8.00 p.m. Ample time will be allowed for discus.ions and 
questions. The meeting will be preceeded by a dinner at 
6.00 pm. Further details and booking information .;, 
available from Mr. Phil Williamson 218 8351. 

NOISE CONTROL IN OFFICES - WORKSHOP 

The Victoria Di~ision of the AAS is planning to hold 
a workshop session on the subject 'Noise Control In Office,' 
The session will be held On 7th Julv. HI77 and further 
details are available from Mr. Richard Schurmanrl. 27 
Munro Street. H~wthorn East, Victoria, 3123. or any 
member of the Victorian Committee. 

SOCIETY LIBRARY 

to inSTllutio"5,a,socia(ionsand private in· 
Long term loans are possible in certain cir' 

cumstances. Enquiries regarding a catalogue of films 
available should be directed to The Librarian, National 
Acoustic Laboratories. at the above address 

CHANGE OF ADDRESS FOR AAS 

The official mailing address ior the Austr"lian Acou'tlcal 
Society h., recently been changed to the following' 

Austrafian Acoustical Society 
The Science Centre 
35 Clarence Street 
SYDNEY, NSW. 2000 

The p,evillu, ad(h~ss wa, Science House. 
GIO"""'ler Streer. Sycln~y. NSW, 2000 



PROBLEM 

Absorption 

Absorption with 
spBcialSIJrfaee 

Absorption and 
Barriers 

Damping and 
Absorption 

Absorption for 
vehicle cabs 

Barriers 

Damping sheet 

m"" 

DampirtQthick 
metal plates 

EXAMPLE NYLEX PRODUCTS BULLETIN 

businessmachinas;enclosures; 
pipa wrappirtQ; lining sound Soundfoam/f.mbossed No. lOt 
Irappinglabyrlnttls; Soundfoam No.102 
anecholcchilmbers. 

noor liquid spray equipment; Soul"ldfoamTedlar No. 103 
cleanable surfaee applicat· Soundfoam/matalized Mylar No. 103 
ions; marine applications. 

machinaryenclos .... es; 
businessmadlines;yacht Soundmat IF No. 110 
andreaaationalvehlclB 
generators;ilPplianoes. 

machinery housings; 
in·plantenc!osures Fo"@m DlllTlping Sheet No. 100 

headliners and side panels 
for cabs for off·highway "' .... m No. 104 
V1!hicles and similar Soundfoam/perforatedvinyl No. 103 
applications 

whiclefloors;pipBwrapping SoundmatFV No.1l1 
rurtainwalis;enclosureac:cess Soundfab No. 112 

machinery housings; GP·l No. 105 
business machines GP-2 Damping Sheet No. 106 

subway wheels; transformers; 
bridges; gaars; ship bulkhllilds; 
and decks; machine tools 

EpOXY 10 No. 107 
(forsevereelw.condJ 

No.tOB 

,--;;= __ --!I'~ ,,<!The chart above gives some idea of the widavariety of noisa control products IIY8ilable from 

~ .. -..... ~~n:i~:~~~~y~~T~::;:;::~~::;:~~l~:;~:::~ :=:~:o~ i;;_.... ~ -~. programmes. This can beon exiStlng plant and equipment or newproductdev-

~m elopment with original equipment. If you have a noise problem, Nylax can 
. S c:a ~ halp you solve it in the most economical way. If you need damping. ab-

"=_~_ ._._:...~_ ~~ sorptiooorblirriermalerlals,NylllXClIIlSUpplylhern. Foroopiesofthe 

I
_-~-~ -- "liti~ latest Technical Bulletins,VIII"iteto the Manager, Sound Auenuation Systems, 

Nylex Corporation limited, Nepean Highway, Mentone, Victoria. 3194. 

I~ P '\II SOund<:t>ltmBl8riall ... .......m8ClUrtdbvTheSOundOlet 

I~·~-"·'---' ~ ~~~~~:;ul:i~= 9 

. --



CONFERENCE & SYMPOSIUM 

ANNOUNCEMENTS 

APPLIED MECHANICS CONFERENCE AND 
WORKSHOP 1978 

MACHtNERYVIBRATION AND NOISE 

The emphasi, 'Nill be on currant problems and techlli­
for the conl'QI of Ilo:,e and vibration at source in 

machinery. It is hoped to ilttract oS ma~y working specialists 
~s possiiJle in orde, to pool their discoverie5 and Ideas. 

Papers 

I"t""din~ authors are ,nv;ted to submit the titles of 
proposed paper; together with" brief synopsi~ must IJ.e 
rocDivDd by 24 June 1877 and should beaccompaniedbya 
llalernefl\oilheauthols'imentiontoattendth",Conference. 

Author, will be notifi"d onlhe provisional acceptance 
of their papers on 29 July 1977. They wili Ihen be asked to 
submit the full text 01 papers by 27 November 1977 for 
final consideration. Accepted papers will be pre-printed by 
the photo·offset process direct from the author', manu 
script and will be circulated to TEgistrants prior to the 
Conference. 

Intending authors should note the following deadline 

29 July 1977 

27 November 1977 

Furth.rlnformation 

pr09rommc will be a~ailable in February 
Include the ReqlllrationFormai"ldalidetaiis 

Enquirie, 

All corre'pondence relating to the Conference and 
proposals for papers should be addre,sed to 

The Conference Manager, 
Applied Mechanics Conference and Workshop 1978 
The Institution of Engineers, Australia 
11 National Circuit, 
BARTON, A.C.T. 2600 
Telephone: (062) 733633 
Telegrams: ENJOAUST, Canberra 

FASE MEETING TO COVER EUROPEAN NOISE 
l.EGISl.ATION 

Th. program, under four main headings, will deal 
with .11 a,peets noi,e l.gislatiOI"l. These main headings 
have been grouped as folloW'i.Criteria: derivation,survey" 
statistical surveys, L" Leq, etc,: In.rtrum~ntation. perform 
ance, accuracy, simplicity, costs, etc.; Standards: review of 
nat,onal and international legislation, social cost, benefit, 
etc.; Laws: types of law, EEC, UK, inspectorate" codes of 
practice, policiflg, enforcement, implementation,effective 
ness, psychology, etc. Invited speakers will present papers 
on the main lopics, and contributed papers will feature in 
parallel sesSions. Under each of the four main headings will 
be considered the various aspects of noise and their legisla· 
t've efiec1s· e g., noise-induced h"ariny loss, en~ironml!nt~1 
noi"", industrial noise, transportatiun noise,etc. 



Proceedings of the confurencewill be published asa 
special Symposium ~olume, issued to all participants as an 
integral part of the fee. Presentation of papers will be as 
follows: in~ited papers: 1500-4000 words, pl1blished in 
English, French and German; contributed papers: 600·1500 
words, published in the language of wbmission (English, 
French or German) 

All inquiries should be addre'SSed to The Secretary 
(FASE) Symposium). Institute of Acoustics, 47 Belgrave 
Square, London SWIX 80X England (telephone 
01-235·6111; telex 918453). 

INTERNATIONAL ACOUSTICS EVENTS 

The following information on conferences and sympOSia 
have been 5uppl,edby 

Intemational C<Jmmi.,ion on Acousucs (lCAI 
InlormationService 
clo Acoustical Commission of the Czecl1oslovak 

Academy 01 Sciences 
Provawicka 8, 11000 Prague 1 

Austria' 
July 1B-23,1977,OS'Siach 
"Second Workshop on Physical and Neuropsychological 
Foundations 01 Ml1sic' 
org",'"ed as part of the Carinthian Summer Festival 1977 
in co-oper.tion w,th Austrian Broadcasting Org. and 
Un,verisly of Oenver, ColoradO. USA 
Subjects: 
1, Acoustical Features of Musical Instrument> relevant to 

MUllcal TOr1e Ouality 
2_ Pwchomotor control ot Music Performance 
3, NeUfopsyehological Aspects of Musicalitv 

b) September 5-10,1917, Paris 
"'International Conf~re.rlce on Lanic~ Dynamic," 
variousospcc(,ol phOrlOU' and laTl,eedy!Mrnics 
Inform.tionfrom 
Prof.R.M_P,ck, 
Dept, de Recherches Phys!cue, 
Escaiier22. 4 Place Jussieu 
75230 Paris. Cedex 05 

Czec:hoslovakia: 
October 1977, High Tatra Mountains 
"16th Acouotical Conbrence on NOls" and Environment" 
held by the Acoustical Commi~sion of the Czechoslovak 
Academy 01 Sciences 
Secretariat 

Hou~" 01 Technique, 
Kocelova 17,881308ratislava 

Denmark: 
Auguu 15-18, 1977, Bella Center Copenhagen 
"'17th International Congress 01 Logopo:ciics Phon!atrics" 
Contact· 

IALP Congress, Copenhagen Congress Center. 
Belle Center A/S 
Center Blvd. DK·2300 Copenhagen S 

Great Britain 
a) June 29-July 1, 1917, Imperial College 

"Ultrasonics International 1977" ~ conference and 

Details from: 
Dr. Z. Novak 
Ultrasonics,lPC House 
32 High Street 
Bulldford Smrey GUI 3EW 

b) September 12·23, 1977, SouthamptOn 
"Oiagnmtics and Data Analysis Symposium" 
Inotitute of Sound and Vibration Research University 01 
Southampton, Southampton 509 5NH 
Organi~er: Or. A. Hughtli 

cI Novamber 14-17, 1917, London 
"'2nd Symposium of FASE on European Noi~e Legi.la 

Main headings 01 the progr.mme: 
Criteria (derivation, surveys. Ll.etc.) 
Instrumentation (performance, accuracy, simplicity, 

coots,etc.) 
Standard. {review of national and intern. legislation, 

Social cost benefit, etc.f 
laws {types of laws, EEC, UK, inspectoriates, codes of'~ 

practice, policing, enlorcement. implementation, 
psychologV·) 

Organised by the Institute 01 Acoustics in collaboration 
with the British Soc, 01 AudiolQgy and the Oept. of 
Environment 
Details from: Institute of Acoustics 
Secretary: P.G.C.Mylne 
47 Belgrave Square 
london SW1X BOX 
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STANDARDS REPORT 

NATA: CALIBRATION OF SOUND LEVEL 
METERS 

Many acoustic measurement procedures ",eciwithin 
Au.tralia specify the usc of sound level meters complying 
with the requirements of AS 1259 Part 1 or Part 2. 

full 

Parameter> which are considered tobeoflmporto"ce 
and for which te~tingfacilitie,exlStare, 

The Assor-Iatou[l is pr"'~lItly preparing general guide· 
I,nes on techniques and ~quipment required to test for 
thes" parameler~ 

This inlormation will be shortly available to labo,a" 
tories interested in establishing calibration facilities for 
sound level meters 

USSOUND ISOLATION STANDARD 

A new I~ntativ" recommended practice for measur>ng 
airborne sound isolatior'l in buildings has been approved by 
the American Society for Testing and Materials (ASTM) 
Committee on Standards 

AUSTRALIAN STANDARDS REPORT 

R. Nagarajan 
Engineer·Secretary 
Standards Association of Australia 

The Association's work on acou,tics standards con· 
tinued to develop during the last quarter. The following 
two new Standards Were published: 

2012-1977 Method for measurement of airborne noise 
from agricultural tracton and earthmoving machinery 

$2.40 
Describes the method for the measurement of the ,ound 
level emitted by earthmoving machinery and "~ricultural 

ttactor, and heard at the opetator's pOSition and atspedfied 
bystander's positions. An appendix de,cribes a method for 
estimatingnoi,eexposure ror headng conservation purposes 
This standJrd was issu~d ror publi~ review as OR75137 

2021-1977 Code of practice for building siting and con-
,truction against aircraft noi,e intrusion $7.20 
Provide' !luidance in determining it the extent of aircraft 
noi,e expo,,,,c would make d tJ\.Iildin~ site unacceptable for 
certain activities. the extent of ~oi,e re-duction to provide 
accepmble 110lSe levels mdoors for thatypes of activity to 
be accommodated. and the type of building comtruction 
I"equiredto provide the 110lSG reduction required. 
This standard ",ued for public review as DR74163. 

Becau"~ 01 the wp:cal na1ure of AS2021-1977, a 
pre" conference was arranged in the Standards Association 
of Australia on 3 June 1977 in which Dr. C. E. Mather, 
Chairpenon of the SAA committee re,ponsible for AS2021 
explained the scop!! and application of this standard tothe 
media 

The following three standards are in course of publi 
cation· 

AS1591, Part 6, Speech Audiometers 
AS---, Ambient sound levels for area, of occu· 
pancywithinbuildings. 
Revisiofl of AS1055, Noise assessment in residential 
areas. (This revised standard will have the designation 
AS1055-19771 

The following draft standard was i,sued for public 

DR77047 NOIse level' ill variousar~as of occupancy in ships 
ThIS draft pro,·idES design criteria lor conditions affe<=ting 
the acou,tic environment within oc<:upie-d spaces in new 
ship,. The r~COlnmcnd"d embient sound levels take into 
accounl the function 01 the area. Latest date for comment 
is31 JlIly 1977 



Ttlefoliowlnqd,"ft;lM,dJrdswili oei,suedforpublic 
comment,hortly 

DR77---, Noise do.emeterl {batud on an lEe draft 
documentl, 

OR77---, Engineering method for musuremem 
of airborne sound emitted by compressor/prime­
mover unih intended far outdoor Lfie {ba58d on 
IS02151-19711. 

DR77---, En~ineering method for measurement of 
airborne sound emittl.!d by pneumatic tools and 
machines (based on CAGI·PNEUROP tast code far 
the measurement of sound from pneumatic equip 
mentl. 

Announcement reg~rding the publication of the 
above two new standards ~nd thr~e new public comment 
documents will be made through the columns of the 
Monthly Information Sheet, published by the Association. 

Durlng the last quarter consideration was given to the 
following important items of work by the variou,Acou,tie, 

AK!1, Glossary of Terms. This committee with Mr. 
A. K. Connor as the Chairman i, considenng revision of a 
number of t""r., and Jddition of mal1Y new term. il1 
AS1633-1974, Glo"Jry of Acoustic terms, in lille with the 
current ISO and IEC do~umellts ond to meet the l1eeds of 

St~llddrd, Committees and statutory 
In pru~"rotion of regulations relating 

AK!2, Imtrumentation and TediniquM of Maasor ... 
mel1t. This committee with Mr. R. A. Piesse as the Chair­
man" cOIlSidEring a larqe volume of public review com· 

rcccJved on OR76115, Draft Miscellaneous Publica-

AI{}3, Hearing ConSl!rv~tion. This committee with 
Dr. A. G. Cumpstor'\ is preparing some amendments to 
A51269-1976, SAA Hearing COl1servation Code ond 
A51270-1975, Hearing Protection Devices. It has been 
noted that both these standard, have gained acceptance 
from most of thestatutorv authorities involved ill hearing 
conservation throughout Australia. It is proposedtohavea 
semil1ar later this year in most of the capital cities to Con 
sider both these st~ndards relating to haaring conservation. 

AK/4, Architectural Acoustics. This committee with 
Dr. C. E. Mather as the Chairperson has been responsible 
for the publication of AS2021-1977 and finalising the new 
<tandilrd on drnbient ,ound level. for areas of occupancy 
within buildinq'. ThIS committe" has aloo recently finaiised 
a new standard method for flelrl measurement of the rectuC" 
tionoiairbmllesoundiobuildings 

AK!5, Commul1ity Noiie. This committee with Prof. 
A. B. Lawrence as lha Ch"lrpe"on has been respol1sible 
for the reviSion 01 I\S1055, NOlIe assessment il1residential 

and deali"y with a large volume of public review 

AK/l, Noise in Ships. This committe~ w,th Capt 
D. H. Wharil1gton as the Chairman has been re,ponsible 
for isslJin~ the new public commel1t document DR 77047 
dealing with noi,e levels in various areas of occupancy In 
ships 

AK/8, Noise from Tralrton and Agricultural MaC" 
hinery. This committee with Mr. W. Brown as the Chairman 
ha, been responsible for the publication of the new stand 
Jrd AS2012 relating to method and measur~ment of 
airborne noise from agricultural tractors and earthmovil1g 
machinery ~bout which mention wa, mdde earlier. 

Noise from Pneumatic Tools and Maehlnery. 
This w,th Mr R. B. Kmg as the Chairman has 

for preparation of two draft documl!nts 
dealing englnee"n~ method for the measurement 
of airborne suund emitt~d by compre,wr/primemover units 
foromdoor use and of airborne ,ound emitted by pneumatic 
tools and machines, which as m~ntioned eijrlier will be 
is;uedforcommemshortly. 

UNITED STATES EPA TO SET NOISE STAND­
ARDS FOR PAVEMENT BREAKERS AND 
ROCK DRILLS 

The US El1vironmental Protection Ag"rlcy has a" 
nounced it, intentiOI1 to set Federal standard, limiting the 
noise of pavement breaken (commonly Coiled Jack 
Hammers) and rockdrill~. 

Affe-cting more than 27 million Americans each year, 
the nOise from pavement breakers and rock drills at Con· 
struct,on sites also poses possible severe hearing damag~ to 
collstructionworkers. 

The "ntl~lp"t"d noi,e lim"anon on pavement break­
ers and rock drdl,. whe" comhined with l10ise reductions 
due 10 post Jild pendll1g EPAawons involvillg other con· 
struc\ion equlpmerll, ;0 le,ult in a 45 to 55 

al1d severity of 



In the last year, the ,Agency has taken action toward 
reducing noise from medium and heavy trucks, diesel and 
diesel,electric locomotives used in interstate commerce, 
and portable air compressors. A noise emission regulation 
fa, wheel and crawler tractors is expected to be proposed 
by the Agency within thenextthree monfus. Noise emission 
regulations for buses, motorcycles, truck mounted garbage 
compactors and refrigeration uniu are also in final stages of 
development with notices of proposed rule making expect· 
ed overthe next several months. 

Forturther information concerning the development 
of the noise emission standard for pavement breakers and 
rock drills contact, Director, Standards and Regulations 
Division. Office of Noise Abatement and Control. Environ­
mental Protection Agency, Washington, D.C. 20460. 

!m«OO§f) 
mlgo 

ACD~ he~ps [tm;oJke 
iffi:a rea~Bb'o 

ACI Fibreglass has long been concerned 
with the problems of noise control. 

In fact, we have developed a number of 
products to help block noise on all sides. On 
walls, floors and ceilings. 

A couple of examples: 
Noise Stop Board. A high density 

acoustic underlay, Designed for use in floors, 
walls and partitions to reduce noise trans· 
mission between outside and inside areas. 

Acoustic ceiling panels. A very allractive. 
decorative noise reduction system. Although 
designed to absorb noise, they also provide 
additional thermal insulation. 

As you can see from just these two 
products ACI Fibreglass has got all sides of 
the noise reduction problem covered. Your 
state ACl Flbreglass office wou!d be most 
pleased to give you more information 

Simply write or call. 

I~I Fibreglass I 

SAA: NEW CODE TO PRESERVE HEARING 

A new code released by the Standards Association 
aims at p,rotecting people who are oocupationallv exposed 
to noise through a planned hearing conser~ation programme. 

The new code, the SAA hearing conSl!rvation code, 
AS 1269. lays the responsibility for implementation of the 
programme with the highest level of management. 

Occupational noise is largely a by·product of the use 
of machines and the resulting problams may be moS"! effec­
tively eliminated by proper attention to machine design. 
However, because many exces.i~ely noisy machines already 
e)(i>t, this approach to the problem is essentially a long· 
term one. Purchasers of machinery may nonetheless play an 
important pan in funhering this approach by demanding 
Quieter machinery in purchasing specifications and by 
ensuring that existing machines are operated only within 
theirdesignlimitation5. 

Copies of AS 1269 ($3.60) may be obtained from the 
offices of the Association inthastate capitals and Newcastle. 
Wostageand handling 50 cent. extra). 

PIEIClPI!..IE 
AND ~Il..AICIES 

HELMHOLTZ, HERMANN LUDWIG FERDtNAND 
VON (1821·1894), Germanphl1050pherand man of science, 
wa. born on Aug, 31, 1821, at Potsdam, "e,1f Berlin. He 
lived in Berlin from 1842 to 1849, when he became pro­
fessor of ph'f!iolOllY in Konigsberg. There he remained 
from 1849 to 1855, when he removed to the chair of 
phvsiology in Bonn. In 1858 he became professor of 
phvsiology in Heidelberg, and in 1871 he occupied the 
chair of physics in Berlin. To this professorship was add!>d 
in 1887 the post 01 director of the physico--technicai insti· 
tute at Charlottenburg, near Berlill, and he held the two 
positions together umil his death on Sept. 8, 1894 

His investigations occupied almoS"! the whole field of 
science, from physiology to mechanics. tn 1847 Helmholtz 
read to the Phy,ical Society of Berlin a famous paper, 
Uber di8 ErhalrungderKraft (on the conservation of force). 
which became one of the epoch·making papers 01 the 
century; indeed, along with J. R. Mayer, J. f". Joule and 
W. Thomson (Lord Kelvin), he may be regarded as one of 
the founders of the law of the conservation of energy. In 
1851,heinventedtheophthalmoscope, 

Heimholtr~ contribution to physiological optics are 
of great imponance. He Investigated the optical constants 
of the eye, measured by his invention, the ophthalmometer, 
the radii of curvature of the crystalline lens lorn ear and far 
~ision, e)(plaine<! the mechanism of accommodation by 
which the eye can focus within certain limits, discussed the 
phenomena of colour vision, and gave a luminous aocount 
of the movements of the eyeballs so as to secure single 
vision with two eyes. In particular he revived and gave new 



forces to the theory of colour·vision associat~d with th~ 
name of Thomas Young, showing the three primary colours 
to be red. green and violet. and he applied the theory to 
the explanation of colour·blindness. His great work on 
Physiological Optics (1856·66) is by far the mrn;t important 
book that has appaarad On the physiology and physics of 
vision. Equally distinguished were his labours in physio­
logical acoustics. He explained accurately the mechani,mof 
the bones of the ear, and he discussed the action of the 
cochlea on the principles of sympathetic vibration. 

~rhaps his greatest contribution, however. was his 
attempt to account for our percaptiorl of quality of tone. 
He showed. both by analysis and by synthesis, that quality 
depends on the order. rlumber and intensity of the over­
tones or hgrmonics that may and usually do, enter into the 
structure of a musical tone. He also developed the theory of 
differnnti.1 and of summational tones. His work on Sensa 
tiom of Tone (1862) may well be termed the principia of 
physiological acoustics. He may also be said to be the 
founder of the fixed·pitch theory of vowel tones, according 
to wh.ch it is .sserted that the pitch of a vowel depends on 
the resonance of the mouth, ae<:ording to tha form of the 
cavity while singing it, and this independently of the pitch 
of the note on which the vowel is sung. For the later years 
of his life his labours may be summed up under the follow· 
ing heads: (1) On the con ... rvs.tion of energy: (2) on hydro­
dynamics; (3) On electro·dynamics and theories of 
electricity; (4) on meteorolO>Jical physics; (6) on optics; 
and (6) on the abstract principles of dynamics. In all these 
fields of labour he made important contributions to science. 
and showed himself eqllally great in all. 

Helmholtz continued his study of the phenomena of 
electrical oscill.tions from 1869 to 1871,and in the latter 
year he announced that the velocity of the propagation of 
electromagnetic induction was greater than 314.000 metres 
per second. This work is interesting in view of the fact that 
Hertz wa. a pupil of Helmholtz at this time and that later 
he demonstrated the exi\;tence of electromagnetiC waves 
while studying a problem suggested to him by Helmholtz. 
This was follOWed by a series of papers on electrO·dynamics 
Which Were published from 1870 onwards. Helmholtz 
started with a formula due to F. E. Neuman for the poten­
tial of two current elements, and investigated the terms 
which must be added to give a general expression which 
agreed with the phenomena of closed circuits. There 
folloW<ld a controYersy on the relative merits of the work of 
Helmholtz, Weber and Clerk Maxwell on this problem, In 
his paper on the "equations of motion of electricity in 
conductors at rest" (1874), Helmholtz applied his general­
ised formula to the propag.tion of electric and magnetic 
disturbances through bOdies c.pable of electric or magnetic 
polarization. He contributed papers on the theory of the 
electrical double layer and On electrolysis. Towards tha end 
of his life he wrote on the physical meaning of the Principle 
of Least Action and applied the principle to electro­
dynamics. Helmholtz also wrote ano lectured on philoso­
phical and aesthetic problems. Hi. position w.s that of an 
empiricist, denying the doctrine of irmate ideas and holding 
that all knowledge is found On experience. hereditarily 
transmitted or acquired. 

Reprinred from Encyclopaedia Brirannka, 

BULLETIN PUBLICATION DEADLINES 
The December 1976 issue of The Bulletin has been 

delayed several months. With the change owr to a new 
style and format for the journal, an attempt was also made 
to streamline the administration, production and distribu· 
tion methods and procedures. Difficulties were experienced 
during the initial period, but we hope that the problems 
have now been overcome. 

There wilt be nO issue of The Bulletin for the March 
1971 quarter. All technical material received to date will 
be carried forward to the June 1977 issue. Acceptance 
deadlines for the 1971 issues of The Bulletin are as follows' 

Volume 5, Number 3, September 1977. 
Full Technical Papers 25th July 
Other Shorter l1ems 5th Aug .. st 
Volume 5, Number 4, December 1977. 
Full Technical Papers 14th October 
Other Shorter Items 

Members and persons interested in the Soc.ety and 
Acoustics are inv.ted to submit items for publication in 
forthcoming Bulletins: technical articles, shorter technical 
notes, brief reports on current research. news of members' 
and Divisions' activities, letters, or any items 01 general 
interest to members. 

All submiSSIons for publication should be clearly 
legible, and preferably typed with 1 v.. spacing. Apart from 
Technical Papers there are no special requirements for the 
format or pre,;entation of items submitted for publication. 

Technical papers (articles on tectlnical topics exceed· 
ing about 2000 words) should be typed w.th Iv.. spacing, 
and include a summary of approximately 150 words. 

Relevant information about the author should also be 
provided (approx.malely 100 words). 

Contributions should be forwarded to 'The Bulletin 
of the Australian Acoustical Society, The Science Centre, 
35 Clarence Street, Sydne.y, 2000 





TENTH leA IN AUSTRALIA 

SA SATELLITE CONFERENCE 

Dr. Manfred Zockel has assumed the responsibility 
of Liaison Officer for the Satellite Conference of the 10th 
I ,C.A. to be held in Adelaide. Dr. Zed.;;.1 is a senior lecture, 
at Ihe Me<:hanlcal Enginwring Department of the University 
of Adelaide, and since 1973 has become actively involved in 
many facets ot acoustics including holography, noise 
attenuation '0 ducts and saws, as wall as co-ordinating 
administrationofundergraduatesandpostgradl1ates. 

Dr. Zockel is at present planning the itinerary of the 
two day pre-congress conference which is scheduled for 
Monday and Tuesday. July 7th and 8th in 1980. The theme 
of the Sateliite Conference is expected to be "Source 
Identification and Modification in Industrial Acoustics" 
and papers will feature much oltha research under way at 
Ih. University 01 Adelaide and over.eas on this topic. 

9TH ICA PROCEEDINGS 

The AAS has received from the Spanish Acoustical 
Society a complimentary copy of The Proceedings (2 
volumesl of the 9th International Congress on Acoustics to 
be held in Madrid, July 4-9, 1977. This copy will be held in 
the Society's library at the National Acoustic laboratories, 
Sydl'\ey. 

Further copies of ilie Proceedings may be purchased 
from The Spanish Acoustical Society ($US20.00 plus post· 
ageJ,at the following address: 

Sociedad E.pana de Acustica, 9·ICA 
C/· Serrano, 144-MADRID-6, 
ESPANA. 

PROGRESS REPORT ON 10TH ICA 

The following report is based on an address presented 
by the Convenor of The ICA Executive Committee, Mr. 
Jack Rose, to Annual General Meeting of the NSW Division 
on 24th May, 1977. 

'This year has seen continuing progress toward the 
holding of the 10th ICA in Sydfley ifl 1980 and, as W<l 

understand it. the only remaining formal step before we can 
slart promotion, planning and organisation,on a largescale, 
is Ihe official anflouncement of our success at the end of 
the 9th ICA in Madnd in July. 

'Al, previously foreshadowed the enlarged committee 
has been re·titled Executive Committee to reflect its in 
creasing responsibilities, and a number of other changes are 

planned involviflg sub-committees to look after specific 
aspects of orgaflisation and the Society's involvement with 
kindred organisations likely to assist in making the 10th 
ICA a success. 

'The financial preparations for the 10th ICA are 
progressifl9 satisfactorily, but if we are to employ the ser· 
vices of a professional secretariat it will be necessary to 
raise greater funds. One aVenUe for so doifl!! is the calling 
on our Sustaining Members for special donatiofls over the 
last three years 01 organisation. Another source CQuld be 
the allocation of profits from conference., as waS done by 
N.S.w. following the Medlow Baili mee1iflg, or afl increase 
in the levy paid by the general membership. We are open to 
any .uggestiofl as to how funds can be raised in advance of 
the reception 01 congress !ees which come only in the last 
mOflth. before the meeting. 

'There has been a d"llree of "firming·up" with regard 
to satellite symposia in that the three other divisions of the 
Society have set up sub·committees to undertake their 
detailed planning. On reflection, we have fOLlnd it to be 
inappropriate for us to accept respoflSibility for the satellite 
symposium in New Zealand and iliat Society is being en· 
couraged to proceed on its own, with our best wishes, and 
assistanca if required 

'It is obviously in the Society's best interest for all 
satellite symposia to be as successful as the main meeting 
and 10 this end we will be encouraging Ihe sort of planning 
which attracts acousticians from a wide spectrum of actio 
vity and in numbers adequate for financial and technical 
viability. 

'The present situation i. that the Western Australian 
Sympsoium will COflcentrate on physiological aspects under 
the title "8asic Cau~es of Noise Deafness", the Victorian 
symposium will be enti!led "Groufld and Structure Borne 
Sound and Vibration" and the South Australiafl "Ifldustrial 
Acoustic. - Source, Idefltification and Modification" 
The New Zealand meeting, if it proceeds as we hope, will 
deal with acoustics of educational buildiflgs. 

'We would like to stress agaifl the importance of tile 
ICA to Ih. growth and importance of acoustics in Australia 
and, .iflce we are all cOflcerned in some way with tIlis en 
haflcement, it is in our own interests to ensure its succesS. 
Members should be using the coming ICA for recruitment 
of new members in all cate;Jories 

'Again we remind members that their assistance 
would be appreciated in making the coming meeting known 
to all acousticians whom iliey meet or correspond with 
both here afld overseas. 

To a.sist as many members as possible to attend the 



9th ICA in Madrid, the committee undertook to co·ordinal3 
travel arrangements, but to a great extent this hIlS been 
abortive since there were inwHicient members wishing to 
travel to the same plac .. at the same times to· warrant group 
travel arrangements. This must have bl!!!naffected to some 
degree by the present economic circumstances, but it any 
further people wish to make a late decision to attend, we 
will put tllem in touch with a travel agent Who is making 
arrangements for our members on an individual basis. 

'Although registratiom are supposedly closed, we are 
sure that it is ,till not too late to attend the 9th ICA in 
Madrid, as well as the satellite symposia in Barcelona and 
Seville. 

'The Barcelona m""tingon the theme "Sound Record· 
ing and Reproduction" takes place on Friday, July 1 and 
Saturday. July 2. 

'The main congress in Madrid covers the period 
Monday. July 4 to Saturday, July 9 with the theme 
"Acoustics and Habitat". 

'The Seville meeling "Hearing and Indllstrial Noise 
Environmems" covers Monday, July 11 and Tuesday, 
July 12. This symposium should be of particular interest as 
it is concentrating on impulsive noise. 

'Minor matters in hand are the design of a logo to 
appear on all congress literature and the preparation of a 
pamphlet for handing out at the 9If1 ICA. whicll will gi~e 
brief details as to the venue. its advantages and how to 
organise travel. 

'The committee reports that the year has seen a steady 
advance toward our goal and looks forward, with the sup· 
port of the general membership, to an even more progressive 

TECHNICAL REPORTS 
BOOK REVIEWS 

EFFECTS OF NOISE ON HEARING 
Edited by Donald Henderson, Rober P. Hamemick, Darshan 
S. Dosanijh, and John H. Mills. 579 pp. Raven Press, New 
York. New York. $32.00. 

The Effecn: of Noise on Hearing reports the proceed, 
ings of a symposium held in 1975 which was supported by 
the National InstiUlte for Occup.atlonal Safety and Health. 
The contributors represent the forefront of the fieldS of 
acoustics. anatomy. physiology, audiology. epidemiology. 
otolaryngology, and biochemistry. This report does rIOt 
attempt to replace r"""nt books such as Noise Bnd MBn by 
Burns and Robinson or Kryter's The Effect1> of Noise on 
Man. but to extend and update the sections represented by 
the title of the present book. It does not address the hows 
of noise control. but Ihe whys. 

The book contains 30 chapters divided into six parts. 
The first section (three chapters) places the problem in 
perspective with such topics as: goals for conservation of 
hearing; hearing impairment and handicap; practical and 
useful standards; how many people are exposed to noise 
which might produce a hearing lossl;cost of reducing noise. 

The second part (five cllapters) examines cochlear 
anatomy and biochemistry with the emphasis on noise 
exposed ears. The techniques lJsed by the authors to pre· 
pare the cochlear structures for study ara reported in 
sufficient detail to allow an appreciation of the difficulties 
and problerru encountered. The photographs of flormal 
and damaged organs of Corti are spectaclliar. 

The five chapters of Part lit examine the mechanical 
and electrophysiological characteristics of the ear. Topics 
include the effect of the outer and middle ear on noise­
induced hearing loss; effects of noise on the electrical 
responses of the cornlea; auditory nerve changes and 
lIearingloos. 

Part IV focuses on studies employing laboratory 
animals to examine hearing threshold shifts as a reliult of 
noise exposure (one of the six papers. however. did emplo 
human subjecu). The final paper in Part IV discusses the 
appl,catiorl of the animal data to the development of noise 
standards. 

The four papers in Part V examine epldemiologiC<l1 
and analytical studies of noise--indu<:ed hearing loss and an 
attempt is made to integrate the various parameters of 
noise,exposure.and hearing loss. . 

The final part of the book looks at medico·legal con­
siderations. including various schema for assessing percent­
age of hearing loss. Hearing conservation programs, the role 
of audiometry, the complicating effects of presbycusis and 
non-auditory effects of noise are also discussed. The fil"lal 
paper summarizes present damage risk criteria. 

The book serves its avowed purpose exceedingly well. 
It is an up·to·date and timely report of the present state of 
knowledge in the area. It both answers and raises many 
questions. It promises to be a well·thumbed additiorl to 
my library. 

WILLIAM A. COOPER, JR. 
I)epartme[Jt of Audiology and Speech Sciences 
PurdueUnivensity 
West Lafayette. Indiana 47907 

INeE NOISE/NEWS Vol 6 No 2 

ACOUSTICS AND VIBRATION PROGRESS -
VOL 2. 
R.W.B. Stephens and H. G. Lev6f1thall. Campman and Hall, 
London 1976. 203 pp., ill.. index. Price: 10.00 pounds. 

In the Preface of this volume the authors quote 



Reviewe,/ bV Fergus Fricke 

TECHNICAL REPORTS AVAilABLE 

Tne following report, are available from the Imtitute 
of Sound and Vibration Re,earch. University of 
Southampton. Southampton 509 SNH. England. 

THE PROPAGATION OF RAilWAY NOISE IN RESID­
ENTIAL AREAS ISVR TECHNICAL REPORT NO. 73 

By H.S.Gill February 1975 

This report primarily investigates the propagation of 
railway nOise in residential oreasfortwocommonlyot:eurr· 
ingsituations:-

A STUDY OF SERVO ACCELEROMETER DESIGN FOR 
LOW FREQUENCY FIBRATION MEASUREMENT 

ISVR Tech. Report 85 Sept. 1975. 

THE EFFECT OF SMALL VARIATIONS IN THE HEIGHT 
OF A MICROPHONE ABOVE GROUND SURFACE ON 
THE MEASUREMENT OF AIRCRAFT NOISE 

NPL Acoustics Report Ac 77 October 1976 

D. F. Pcrnet and R. C. Payne 

ON THE MEASUREMENT OF REAL·EAR ATTENUA· 
TlON OF HEARING PROTECTORS BY STANDARDISED 
TEST METHODS. 

NPL Acoustics Rp.port Ac 79 February 1977 



expected by this method. Some comparISons with the ASA 
procedure are included. 

HEARING HAZARD FROM OCCUPATIONAL NOISE 
OBSERVATIONS ON A POPULATION FROM HEAVY 
INDUSTRY 

NPLAcoustlc,ReportAc80January 1977 

W. Burns, D W Rob,mon. M. S. Shipton and A. Sinclair 

LETTERS 
HIGH COST OF TECHNICAL BOOKS 

DearS .. , 

MYTHS IN ACOUSTICS 

Dear Sir" 

I have ,ecclvd '"Vbldl calls from acousticldmr~(I;rd 

ing myletterinthe p,evlous IS>U8 01 the Bulletin (DecemiJrr 
1976 requesting ,nformatlon on the unusual, unscientif·c 
and erroneous method,. m"t~li~l\ "nd ides; used in .n 
attampttoreducellrco'ltrolno,," 

IroformatLOro received.o far reveal. that the applica· 
tion of wires for tho control of r~v~rberation first appea'eu 
,nsomechurches In AmerlCd 

The wires, "bout the S.Z~ of stout ferlcing wire, Were 
stret<::hed acroSS the of the chur~h in a vertical anay 
and in lina with the cho" lorl. If one set of wires were 
used, thasa were orr"nqed dl d!Jout the half way POIII\, 
whereas tne instdllatlon of d secu(ld set was u~ually elmer 
to the choir. 

we are unable 10 say. 

It wasthouqht th3tthe strelilced WLres were set Into 
vibration by the acoumc Sl91lal 'fTLp'rogmg upon them. ThE 
signal tnen P_J "'t)ngthewlrpstothewallsandhencet,, 
t!1e ground to bedlS"pated dway. 

Caleb$m'th (Telephone (02)92964641 
18th May. 1977 



ARGENTINE ACOUSTICIANS SEEKING 
POSITIONS 

ciUr;n, 43, marrioo with two 
Jnd P,ofeisor in the Architecture 

Air", Univursity where I have been 
Light'n~ Installations and Acoustical 

I recently obtained an Imml~,"tion Vi,a In Australia 
and Intend to enter the country in September 1977 

BernardoB.sehuk,Arch" 
Cucha Cucha 3511405), 
Caplt.IFeder.I, 
Argentina, 
24.3,77 

FURTHER ARGENTINE ENQUIRY 

Profes~or Behar has sent a quite delafled curneulum 
vitae, a copy of which is availoble from The Editor, The 
Bulletin of the Austrijlian Acou~tical Society, The Science 
Centre, 35 Clarence Street, Sydney, 2000, 

TECHNICAL NOTES 

THE SYDNEY OPERA HOUSE ORGAN 

Progress Report, March 1977 - Howard F, Pollard 

Introduction 

Present Progress 

'The IOlill weight 01 the organ is 37 tonnes:' 



and will contain some of the more delicate sounds on the 

As the organ is built UP. the addition of the Great 
organ. Swell organ and larger pedal stops will provide most 
of the bigger sounds to be hea rd on t he completed inSlru· 
ment. The fin~ 1 manual division is the Kronwerk si tuated 
right at the tOP of l he organandwi ll includelhree ran ks of 
brilliant sounding trumpets pointing hor izontally into the 
concert ha ll. Other arx:enories include a Glockenspie l of 
73 bronze hand bells, 24 of which are vis ible on the organ 
case.anda Carillon of 24 bells . 

An organ of this magnitude takes a long time to build 
since every pipe in the instrument must be hand ·erafted. 
In effect the builder is producing 10,SOO separate musica l 
instrumen\$ each of which must be voiced to play its propel' 
role in the overall ~heme. Responsibility for the installa· 
tion of the organ rests with the PtJblic Works Department 
until the instrument has been completed and been subject· 
ed to proving tests. The present completion date isofficiallv 
given as the end of 1979. When completed the instrument 
wi ll be the largest medlanical action organ ever bui lt, and 
wil l include many technica l innovat ions developed bvthe 
builder. 

ULTRASONIC SPECTACLES FOR TH E BLIND 

K. Keen, National Acoustic Laboratories 

'Blind as a bat' is " commonlv used phrase, but in 
general bats are nOI blind and some bat, use vision for navi. 
gation. M~t species navigate by echo·location - listening 
to the reflections of their high,pitched SCreamS which they 
emit through their nose more commonly than through their 
mouth. The totaliV or near·totally blind human with no 
mOre than a moderate hearing loss m~y now use the 'Sonic, 
gu ide' (ultrasonic spectacles) - an envi ronme~ta l lenl i ng 

dev ice wh ich, likettle bat . emits a h igh pitched (ult r8$onic) 
sound. Here the 'im il ~ri ty !lopS because the proce~sing and 
output auditory .ignal. to the user bear no resemblance to 
the bat', echo·location. 

The Sonicguide is dassed as a secondary aid to 
mobility, that is it supplemenu a primary aid to mobility 
for the blind. The two major primary mobility aids are the 
Guide Dog and the Long Cane. Many marvel at the skill 
wit h which the guide dog steers its owner along a busy 
Itreet. The funttion of the long cane is perhaps more subt le 
and the calual observer may not be aware of the technique 
involved and the information gained from the device . The 
long cane is named ' Iong'because it is longer tha" a waiking 
ca ~ e - in fact it is just the right length (individually cut) 
such that it brushes the 'ground right where the user's foot 
wil i la li. 

The long cane;1 not waved around wil lY'n illy ahead 
of the user. It is swept systematically left when the right 
foot is moving forward and right when the left foot is 
moving forward and is just the correct length that it sweeps 
where the foot on that side will fall ne~t step. Through 
vibrations which pass up the cane to the hand, information 
alJout the ground su rface i. relaved to the user . Feeling the 

grass verge of a footpath al lows the user 10 'shorel ine' or 
follow a parallel line alo ng the pa th - one can even follow 
the longitudinal cracks in a wide cement footpath where 
there is nO grass verge. The cane. of cou .. e, also detects low 
objects in the way. up.steps and down·steps. But the cane 
does not detect any object above handle height (about 
wa ist heightl and these overhanging objects are a major 
cause of injury to cane users. 

The ultrasonic spectacles. bein9 placed of course at 
eye leve l. overcome the problem of detecting overhanging 
ohjects.but doa great dea l more t han Ihis. 

The Sonicguide processes the emitted and received 
ultrasound into auditory signals in the normal hearing range. 
The distance of an object is coded in the frequency (pitch) 
of the signal. It varies proport ionatelv with the distance of 
anobjectata rate 950 Hz per melre, that il.the pitch gets 
lower as the object approaches and vice versa . The device 
delivers sound to both ears and the angular position of an 
object is coded in the difference in intensity (loudness) 
between the ea rs. When an object is stra ight ahead the 
sound i. equal ly loud at each ear; whe n it is to the left the 
left ea r is louder, when it is to the right the right ear is 
louder. T his mea ns that the 'image' of the sound is in the 
<;:entre of the head when the object is straight ahead, and 
moves to the side when the object is moved to the side. 
Thus both the distance and the angu lar p~ition of an object 
(or several ob jects l can be determined instaneously. This 
also mean5 that wilen the wearer turns his or her head the 
object. perceptually '$tav still' (move to the right of the 



The Sonicguide doe; oot ""eo approach the range, 
accuracy Or di5crimination of vision, $0 those with some 
rClidual ~ision arC often advised to use their residual viSion 

than the Sonicguidc. But for the totallv or near· 
blind the SDnicguida provides a wealth of informa· 

make, up for a part of the~isual information 
ofwhichthevaredeprived. 

Rf!prinred from NAL NEWS, Vol. 2, No.2. 

THE SITAR AND INDIAN MUSIC 

DESCRIPTION OF SITAR 

The sitar instrument is derived from the Indian 
'veena' which in tum i, belie~ed to h~ve developed from the 
Per,ian 'long lute'. The n"me 'Sitar· is derived from the 
Per,ion word 'Seh' _ meaninq thr~e. and 'tar' - meaning 

Fig. 1. Plan Vi~w of a Modem Sitar 



"Ihree-stringed instrument, tile 
untillhe late 18th Century when 

oHuthe,"lhreestringsandchanged 
lur1l<'9. Aflp., Amrit Sen's modification, 

added to b"ng the number of playing 
and tllis i, the present form of the sitar. 

A ,itar resembles the gu;t~r in ba$ic shap!!. Its main 
JCD,,~tic resonator (coiled 'gourd') is hemi·spherical in 
,hape. approximately 400 mm in diamet~r and is made 
from the ou,er ,kin 01 J lar~e pumpkin (see Fig. 1). A flat, 
almost circula" coverin~, made from teak wood, Bpproxi· 
mately 8 mm thick, is used to seal the hemi·sphere and 
provide a solid top to which the 'bridge' for the strings," 
attached. The neo;:k of the instrument is made from teak, 
"bout 1 m long, semi-circular in cross·section (100 mm In 
diameter), hollow in~ide, ~ealed at one end, and is open at 
the other end which i~ frxe-d to the teak co~erin9 the gourd. 
8eing hollow, the neck pro~ides the only opening to the 
gourd. Approximately 100 mm from the other end ot the 
neck to the main gourd, is attached another, smaller, 
spherical resonator (approximately 100 mm diameter and 
generally made from teak). This resonator has two openings, 
one, approximately 10 mm diameter, couples it to the 
neck of the sitar, and the other, approximately 70 mm 
diameter and opposite the smaller opening, provides the 
lln"' coupling to the Jtmosphere. The main gourd is there· 
fo'c olso CDupled to utmosrhere ~ia tile neck and sm.1I 

The purpose of tho ,mailer resonator i. to ellhance 
hmmonlc frequencies of notes lhat are being 

only musicians with well 'tuned' ears 
notice enhJn~ement. BaSIC in~estill"t!ons con-

duCled by th~ author suggest that amplitude differences do 
occur when th~ ,mailer ,~so"ator is remo~ed from the 
instrument, compared to wh~n it is secured in place, 

ore two 5~1> 0: string. on a modern 'concert' 
Slt"r, th,es bcinH; the playing strings of which only the ht 
pldyiT1~ 5trmg I;; "scd for picking out notes from the fretted 
section, along the neck (the remaining 6 playing strings 
being for strumming). and the sympathetic strings whose 
purpose isto enhancethn harmonic content of the playing 
strings. The sympathetic strings a,e not played. 

The sitar has a moveable fret system, as opposed to 
the fixed f~t system on a guitar. This method ollretting 
allows the musician to play only those notes that hewisheo 
to play (evcn after the strings are IlIned to. pre·determined 
pitch) witnout cluttering the neck with a multitude of 
frets. Usually ten ot twelve frets per octave spacing is 
sufficient for a musician to playa specific piece of music 
Twenty frets, covering two full octaves will comfortably 
fitalongtheneckofthBinstrument. 

To better appreciate why an Indian musician would 
require mor~ than twelv~ frets per octave spacing (western 
mmlc- fecoy"iles 12 "ot~s Or 'semi·tones' per octave) in 
order to ploy any Indion music piece, but then only abollt: 

notes per octave for any specific Indian piece, one 
m\1S! study Indian muSiC th8o'y and its history ofd~velop­
men!. 

INDIAN MUSIC THEORY 

Thc other sound is callcd ahata nddor 'struckso"nd' 
it i; "I".,ays causcd by phy,ical vibration, and it is 

manipulation of thi~ sound that produces music. B9th 
sounds, with their accompanying experience, are the 

stepS to realization of the 'self' and therefore a path to 
reach 'God - Noda Brahma', 

Fig. 2, Indian Musical Notes and the Nearest 
Equiv~lentWesternNotes 

When one mo~es from one struck sound to another 
an interval is formed. In Indian music the 'molles! interval 
perc~rtalol~ to the ear IS called the ',crutis', or microtone, 
there bcin~ thr~e such scrutis, haVing interyals of approxi­
mately 22, 70, and 90 cents. A 'cent' is the interval between 
ilny two tones whose frequency ratio is the 1200tl1 root of 
two. Although Indi"n muSIC theory has recognized sixty­
,ix interval, P~I octdve as distinct steps when played in 



Note DrJwinqs take" from Ravi Shankar - "My Music, 
My L;f"",Jonothan Cape. 1968 

COURSES ! N ACIOUST Ice 

MIT COURSE OFFERED 

The following course is being preSllnt"d ciS part of the 
MIT Special Summer Program. For further informatiol1. 
contact Professor Richard H. Lyon, Mas<achusetts In5titute 
of Technology. Room 3-366, Dept. of Mechanical Engineer 
ing, Cambridge. MA02139. 

THE SCIENTIFIC AND MATHEMATICAL FOUNDA­
TIONS OF ENGINEERING ACOUSTICS 

M.I.T., August 15-26. 1977 

ACOUSTICS COURSES 

A number of requ""ts have been made to the Australi~n 
Acou,tical Society, and its members. for information about 
cours.s in acoustics. As a response to these requests the 
NSW and SA Divisions of the Society have compiled lim 
01 courses a~ailable in Sydney and Adelaide. of interest 
primarily to Engineers and Architects (later it is hoped to 
coverotherareasof acoustics, such a,audiology "nd musical 
"coustics. ~nd other area's olthe St~tes). 

Details of the courses are.et out below 

UNIVERSITY OF NEW SOUTH WALES 

1.1 Division of Postgraduate Elltension Studies. 
la) Architectural Acoustics 

lOradiolectures.2TV$emin~rs,2discu'5Ion5essions 
DeSLqn and construction of tloi,econtrol inbuiJdings, 
,election of criteria and specification of acoustic 



There are no prerequisitesforthe,e courses 
Details from: Division of Postgraduate Extne,ion Studie, 

University of N.S.W 
P.O. BOl( 1 
KENSINGTON N,SW. 2033 

Symposium on Patricular Aspect of Acou,tics 
A two day Symposium is held annually with emphasis On a 

particular aspect of Acoustics. The Symposium il hel<J 
jointly by the School of Architecture and the ScilOOI ul 
Physic, 

Dct"il, from UNISEARCH 
Univen;ityofN,S.W. 
P.O. Box 1, 
KENSINGTON N.S.W. 2033 

Ma,terofScience(Acoustics) 
Course designed for graduates in Architecture. Engineering 
or Science who wi,h to specialize in Acoustics. Applicants 
who have completed a 3 year Degree Course must under· 
take a Prep~ratory Year. The course has a curation of four 
sessions of part·time study. 

FactJltyofArch'kcture 
UniversityofN.S.W 
P.O. Box 1, 
KENSINGTON N.S.IN. 2033 

MilcennaneousSubjectl 
Students may be accepted for indiVidual sublects following 
approval by the Head of the rnl""ilnt SChool. Detail, Qf the 
fees for MiscelianEKlus Subjects CJIl btl oLtJlned from the 
University. 

{a) School of Mechanical & Indu~lrIal En~",eerlng 
5.653G Acoustic Noise I 
Waves, Sources, Transmission. Scattering. Ab,nrption, 
Resonators. 
5.654G Acoustic Noise II 
Measurement, Humon Response, Criteria, Control of 
Noise and Vibration. Damping Materials. 
Prerequi,ite:5.653G 

Ibl SchooiofPhysia; 
l,281G to 1.287G for M.Sc.(A~oustics) 
1.281G Vibrotion and Wave Theory I 

3 hours per week for one Session 
1.282G Acousti,Theory 

3 hour, per week for One Session 
1.283G Acoustic Measuring Systems 

1 hour per week for one Session 
1.284G Electro·Acoustics 

1 hour per week for one Session 
1.285G Ad~ancedPhysicaIAcou'tic, 

4 hours per week for one SeSSion 
1.286G Acoustic Laboratory and Analysil 

3hoursperweekforoneSe,sron 
Measurements related to ,ubject m"tt~r of 
1.282G,AcousticTheory 

1.2B7G Vibration and Wave Theorv II 
3 hours par waBk fo, oneS"'''un 

1.288G Physical and Applied AcoustiCS 
3 hoUrs per week for one SessiQn for G'acl 
Dip. in Current Science 

1.143F Marine Acoustic and Seismic Methods 
3 hours per week for two Ses"ons 
Half of course offered by School 01 PhY>lc<, 
the other half by School of Geuphysir" 
Standard Year Unit for B Sc 

2. UNIVERSITY OF SYDNEY 

2.1 Mechanical Engineering 
Mechanical Engineering offers one course on Acoustics 
and a numbsr on Dynomics and Vibration. The Acoustics 
Course is M.3.38 - Environmental Acou,tics (4 units!. 

Fundomentals of acoustics; waV" equations, acousticformu­
lae,non·lineilreffects,order,strengthanddirectivityof 
sound sources. Applied acous!>c,: instrumentation, testing 
techniques, diJgnostic techniques, vibration and noise 
transmission, masking, duct noise, aircraft and motor 
vehicle noise. Sociological acoustiC';; Physiology, GOmmun 
It y noise criteria, legal aspects. 

Other courses which have ~ome vibration and 
content are: 

2.146 Engineering Mechanics Ii 12 unit') 
3.441 Engineering Dynamics and Contwl 13 unit<) 
4.447 Vibr~tion Analvsls (1 un,,) 
4.442 Advanced Oyn~mics (2 unltsl 

Course Fee: $60 approximately. 

The SecretBI)I 
Dept. of Machanical Engineering 
University of Sydney 
Sydney,2006 
Phone, 692 2285 

2.2 Architecture and Architectural Science 
These Departments otfer four courSe, in acoustic,: 
(a) C02.302-Acoust'c, I (2unig) 

18 lecture, covering ba,ic concepts in Ilhysical and 
psycho·acoustics and their application to tne acoustic 
design of building, 

(b) C12.110-Acoustics II (2 units) 
18 hours of lectures and demonstrations covering 
room acoustics, noise control and pl~nning. 

(e) C20.081··AcoU5tic51 (2 units) 
Theoretical treatment of the propagation of sound 
and descriptive aplliication to building~. 

(d) C20.082 - Acoustics II (2 uniUj 
Noise control in buildings and building ,erVLces. 

Details from: Dr F. R Fricke 
Dept. of Architectural SCience 
UniversityofSydnay 
Sydney 2006 
Phone: 692 2490 



3. N.8.W.INSTITUTE OF TECHNOLOGY 

3.1 Mechanical Engineering 
Twa courses with same acoustic "~d vibldtlon cante"t 
(a) 42106 Ellvironmental En9ir>e~riIiQ 13 Sem~skr 

hours 

tion and noi.~ control 
tions, lighting cOlltml 
and ventilation, dust Their control. 
"rgonomics"ndsatetyen~meermgpr"ctlce. 
Plant vi,itsand practical work included. 

(bl 42155 Instrumentation (3 ,eme5terhourr;j 
Includes sound and vibration measurement. 

3.2 ArchitectureandBuilding 
Two subjocts in second and filth semeSTers contain acoustics. 

DrJ. Greenland 
Faculty of Architecture and Building 
N.S.W. Institute of T~ch"olgy 
P.O. Box 123 
Broadwav N.5.W. 2007 
Phone: 20930, 

UNIVERSITY OF ADELAIDE 

The following p~rts of courses in acousTic, are available ot 
lhe University of Adelaide. 

Part of Pass degree and honours deqr~e CourSe in B.E 
offered by Department of Mech""ic~1 Enyir>cr.riny 
Basic Acoustics - 9 only 1 hour lectuw, for 
degree and 18 only 1 hour lecture, for !f'~ hoooLlrs 
degree. 
Part of Building Science III Course offered by f"culTy 
ofArchitectureaod Planning 
RA 13 Noise Comrol - "cou,tical design of auditoria 

and studios 
Part of Master of Erlgineerillg Science degrce. 
M561 Vibration and Raodom Processes degrees 

of freedom, Lagrange's equations, shells, 
random variables, statistical energy analysis. 
Fundamental FluidMech~f1icsandAcoustics 
- Conservation laws, sources, lift, souf1d and 
shock waves, boundary layer, multipole 
expanSions, diffraction, radiat;on from a pis· 
tOf1,fluLd flow noise. 
Applied Acoustics and 
fined 'paces, mufflers. 
structures, outdoor 
design 

Each unit consi.ts of 27 only 1 hour lectur~, and 
practical work may be undertaken. This COlJrs€ lTLay 
not be offered everV yaar. 

Full detail. of th.ese courses may be obtdincd from the 
University of Adelaide Calender Pan II. 

PEOPLE AND PLACES 

Hcrtl's scientific papers were translated into English 
by D. E. Jones, and published in thre~ voltlm~s: ElecrTic 
Waves (1893), MiSl!ellaneous Papen (18961, a"d PrinCl;J/fls 
of Mechanics (1899). The pretaCl.! contributed to the first 
of these by Lord Kelvin, ~nd the introductions to th~ 

second ~nd third by P.E.A. Lenard alld H~rITLholt>, "ontain 
many biographical details. 

Reprinted from Encvclopaedia Britannica 



THE ACOUSTIC ABSORPTION OF FURNISHED 
LIVING ROOMS IN MELBOURNE 

MAl LUAN 81 D. C. GIBSON 

SUMMARY 

The acoustic absorption chllr.JCtlNistics of furnished living rooms 
have been me8$Urec/ in eighteen houses in $Uburb~n Melbourne. The 
averaged values obtBlned are oomparod with values propo:;ed in 
AS 1861-1976 forestimation of interior Sound Levels of refrigefilted 
room aircrmditioners; they are also compared with C<llcufated values 
obtained from absorption data given in NoiS(! Control Handbooks. 

The effect of room absorption on the operating Sound 
Level of a domestic appli~nce is accounted for ill AS 1861 
-1976[1). This Standard, which is concerned witll the 
rating of refrigerated room airconditioners, requires both 
the measurement of octave band sound power lev"ls of the 
appliance and an estimation of the A·weighted sound level 
in a hypolheticdi room" ... with equivalent absorption area 
havi"y a rcfetenc~ value 01 20 m1 Indepl!Jldent of sound 
freljuency". Such a value could be expected [21 in an 

'"average room" of 30 m3 volume. The question examined 
here is whether furnished living rooms in Australia ha~e 
absorption characteristics of the type specified in !11 

We present experimelltal data obtained in eighteen 
fuliyfurnislied living rooms, which suggests that on average 
tiles. rooms are less lively than the hypothetical room used 
in [1], particularly in the range 2-8kHz. However, our 
comparison of estimated sound levels of room .ircondition· 
ers in either the hypulheticalruomof [1] or in the average 
of uur tested rooms shows a cunsistent difference of only 
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Fig. 1. The equivalent absorptlon area of fUrfmhed llvln~ room5 In Melbourne 



TABLE 1. AI"ocPtIOrl Coefficien:, u\eJ in C"lculation of Room Absorption 

Materials 

1. For Ceiling. Wall 
a) Plasterboard on Studs 
b) Plaster, solid backing 
oj Brick 
dl Flbr~board, oir space 

2. FooFloor 

01 
dI 

,I 
bl 
0) 

01 

Experimental Measurements and Techniques 

In each test room the sound 
to the likely location ofa refrlgerdtd 

" .30 

32 
.05 
.35 

08 
1. 

8ndthe microphone receiver was placed In sevc,al POSI1:ons 
around the room. All measurement, were mode dUring the 
daytime, with doors and windows ,hut, but othe, 
furnishings untouched. With one cxcoptlOll,the ooOlmhad 
no people in them during the tens 

Octave B<lnd Centre Frequency (Hz) 

1 k 

04 
03 02 .03 .04 

0' .02 04 

06 .60 
22 " .75 
.20 58 
20 

" "' "' " .w .15 .25 30 .30 
.25 18 " 15 35 .55 .C5 

.29 30 AO 
.18 .18 08 

1 

the tange 40 to 50 dB except in the 125 Hz octa"e [land, 
where it was typically 25dB. The decay of ,oulld when tile 
source was switched off was recorded on the Lc',d Record"" 
and reverberation times were measured directly f,om thr 
ch~'twitll a B & K SC2361 protractor. 

The reverberation time for a particular octave band In 
" particular room was taken to be the arithmetic Jvma~" ot 
all meas",rements takel'l in that octave bilnd ~tth" ,everal 
r~cejve, microphone positions in the room. The CqUIV8'Ont 
absorption area for the room W~S then c~lculated from the 
Sabine equation 

A=~ 
T . 111 

TABLE 2. Calculated Sound Level, for Three Australian-made Refrigerated Room Airconditlorlet'l in 
Cooling Mode at High F~n Setting. 

Sound Powe, dB relQ-12W 

Airconditioner acta •• band Centre frequency kHz 

Identity 0,125 0,5 

158) 58 
161) 59 
(59) 

32 
36 

Normalised Sound Level 

Ao "20m2 

Exp'tldata 
Ar, =A If) 

~----~--------------------~------------- -
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Fig. 2. The distribution 0' differences of {m~~'ured-calcul· 
ated) octave bond ~bsorption area. 

The furniture and fittings in each room were mea 
,uwd and theirmaterialsrecorded.lt"ms,uchij~cupbo"'d. 
and book CaseS were treated as flal plat~ of glass, hard 
board ~nd fibreboard, as appropriate. Th~ detailed parle) 
structure of the walls. floor "rtd ceiling was difficult to 
foSSesS, but was tdken Iflto account wh~'-" ~6"ible, Sub! ... 
quently the equivalent absorption area of each room was 
calculated from the ab.orption data given in Table 1. using 
the technique outlined in [31. Table 1 constructed 
from data given in [3.'1.5,6,7]. 

The results of our experimental measurement, of 
equivalent absorption area arC summarized in Figure 1, 
which shows 1he me~n absorption expected 
errOr in the 6A, and the s of 
the sample of rrlOm" for each octave I~ the range 
125 Hz to 16 kHz. The mean absorption of Ail A exceeds 
th~ v~lue of 20 m' ,elected in (1] for~11 octave bands, and 
is considerably greater in the range 2·16 kHz, Thus, on 
average, the furniShed living rooms we tested ~reless lively 
than the "Slondard room", particularly at high frequencies. 

The difference between me.sure(! and calculated 
absorption aN!a; " ,ummarized in Fig 2, which 'hows the 
distribution of mea~ured absorption arB" minus calcula· 
t,on absorption area for the eighteen rooms for all octave 
bands in the ran~e 125 Hz to 4 kH~. The a,'e'age difference 
was -0.8 m2 ond the Siandard deviation 4.6 m'. II seems 
unreasonable therefore to expect an accuracy of better than 
±20% when calculating absorption areas from h~ndbook 
data for roOmS of th,s type. Some of the error Can be 
ascribed to the difficulty in assessing reverberation time by 
lineaf extrapolation of decay curves. In $om~ coses we did 
not record an exponential decay, as may be 'Ben from 
Figure 3. We CQnnot ,dent,fy the cause of this phenomenon, 
which is also referred to bV Beranek [2] ,n h" dilcliSsion 
of sound in large rooms. 

The difference would be mme marked for appliances 
,",,;h a peak in their 
higher thun2 kHz. 

b8nd spectra at irequenc,el 

Fig. 3, Examples of no"'~xpot~nt>ill decay Curves obta,ned 
m furnished living rooms 

COnclUlion 

The average absorpt'on characteristic pre.ent here 
wOl.!ld probably be appropriate for use in estimating appli· 
ance .ound levels in plush rooms such as hotd or executive 
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