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FRDM THE PRESICENT 

FROM THE PRESIDENT 

I expect that all members are aware by now that the 10th International 
Congress on Acoustics has been awarded to Australia and that it will be 
held in Sydney in July, 1980 with satellite conferences in Perth and 
Adelaide. However some of you may not have paused to consider the 
importance of this forthcoming event to the Society and the boost that 
it is expected to give acoustics in this part of the world. 

As the congresses are conducted under the auspices of the International 
Commission on Acoustics the attention of many of the world's most 
emin!;!nt acoustic research scientists will be focussed on this country. 
However this should not deter anyone who has something to say from 
presenting a paper or participating in the other events that the 
congress has to offer. Whilst some scientific papers will be on a high 
plane it is the policy of the l.e.A. to ensure that the majority will be 
of general interest and be presented in simple terms. In short there will 
be something for every one of the thousand or more delegates 
expected to attend. 

It will be apparent that the 10th l.e.A. provides us with a wonderful 
opportunity to strengthen the Society and to establish a reputation 
among the acoustic institutions around the world. Already our 
organising committees are putting a great deal of time and effort into 
the preparations. Whilst the members of those committees are so 
deeply involved every other member can play his or her part by 
stimulating interest generally and by looking for new members. 

The future of the Society rests with you. 

~~~. 
Gerald Riley L
PRESIDENT 
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GUEST EDITORIAL 

HEARING CONSERVATION IN INDUSTRY 

Heavy industry employers in Australia should have progres'Bd past basic safety programmes to overall 
employee health care programmes and a vital inclusion in these must be the protection of their employees' 
hearing. There are very few heavy industries which do not produce noise levels which cause hearing 
impairment and tr.us it should be understood that those which do not conduct hearing cOrlSllrvation 
programmes are not fulfilling their proper obligation' as respon'lible employers. Such employers should 
al,o be aware that they wTII very shortly be forced by legislation, right throughout Australia, to implement 
such measures. 

It is not ,ufficient for ... nior company management to respond to an obligation imposed upon them 
purely by legislation Or by es~alating compensation costs in the implementation of a hearing conservation 
programme. There must be" realisation that the protection of employees' hearing is vitally necessary 
from moml, practical, prodUctivity, financial and legal b!lSes. Further, this realisation will only come to 
fruition through an absolute management commitment at the highest possible levels. This being the case 
then the natural progression is to utilize all of their resources in the implementation of 5ueh a programme, 
using already available expertise or when necessary. being prepared to employ or retain people with the 
necessary knowledge from outside their particular industry or firm. 

It is widely accepted that any effective hearing conservation programme has two main thrusts. The most 
important of these is a planned engineering campaign to reduce or co ntrolexistingnoisesourcesandto 
BnSUrH thalfulure inSlalialions meet stringent emission criter ion. In this regard progressive companies 
are issuing printed noise control specificalions wilh ali equipment and plant tenders. Manufacturers and 
supplie" throughout our counlry are experiencing real difficultie s in meeling such specifications; however, 
continued pressure by the end-uSI!f'l should ensure a gradual change in design attitude by many machinery 
manufacturers. In the engineering arena the mosltroublesome facet is the modification of existing 
machinery. The steel industry in particular is still operating some units which commenced in the 1920's 
and 30', and attempts to control noise sources in these units have proved almost impossible. 

There appears to be concern amongst many heavy industry companies that to embark on a noise control 
programme will lead them along a path of no return with attendant cost, which will be outof .11 
proportion to their normal overheads. Such attitudes are archaic and seem to Indicate a lock of genuine 
intent on the part of employers to accept their real re,ponsibilities in the fields of'afety, health and 
welfare. 

Naturally, Ihe proper foundation 10 any engineering campaign is complete noise source monitoring and 
this work should only be carried out by competent personsqualifiad i n this field using reliable,accurat" 



equipment. Some large companias have established sound level metering as the full-time responsibility of 
a mechanical or services engineer. In the steel industry it has been found that plant monitoring is an 
on-going necessity as there are many aspects of change in steel processing which will markedly alter the 
ganeratoo noise levels.' 

Because of existing and intended legislation it is becoming increasingly important to establish actual 
employee exposure 'tated as a Daily Noise Dose or Index. This is best done by using person,,1 dosimeters 
in conjunction with .ound level meters. It must be appreciated that ALL monitoring which is being carried 
out in-plant should be fully and openly explained to the employees in the test "reas as any misunderstanding 
or d>strust on their part of the measuring can lead to industrial relations problems. 

The second front to a Hearing Conservation Programme involves the aspects of employee education, 
audiometry, medical examination and workers' compensation. In mO&! heavy industries it has been found 
that this education and protection segment of a hearing conservation programme is more easily 
commencoo because 01 the engineering difliculties mentioned previ ously. 

It should be stated from the outset that a completely honest and open approaci1 must be taken in any 
hearing conservation educ:ation efforts, again because of the possib ility 01 distrust on the part of employees 
if total explanations are not given. One example of this approach is by John Lysaght {Australia) Limited 
at its Port Kembla Plant, where hearing conservation education sessions are conducted on Monday 
mornings for employees who OMSed work on the previous Friday. These employees have been free of 
exposure to industrial noisa for that period and although in modern times there are ohviously high social 
levels of noise to which they are exposed over the weekend, it nevertheless improves the chances of 
audiometric testing early on Monday morning being reasonably valid, During these educ:ation seosions 
officers of the Safety, Medical and Workers' Compensation Department explain all aspects of the hearing 
conservation programme to employees. AI.o, each participant is individually audiometrically tested and 
the results of their audiogramme explained to them immediately after testing. Where an employee has a 
loss which appears to be compensatable the Company offers to process a compensation claim for the 
employee if such action is desired. It is difficult to divide workers' compensation payment respon.ibility 
from a fully integrated hearing conservation programme and in fact .ome compensation a<:tion is inevitable 
when a programme is commenced. Nevertheless, companies must appreciate, together with their insurance 
companies, that it i. economically feasible to deal with the claims now rather than at .ome time in the 
future when two points are almost inevitable. The first is the increase in workers' compensation payments 
for this type of disability and the second is a probable further loss 0 nthe part of the employee if hearing 
conservation is avoided. 

The concern on the part of employers who are considering introduction of hearing conservation pro· 
grammes often manifests in the problem of payment of lump sum workers' compensation claims. It must 
be appreciated that such claims form a continuing liability of inevitable increase and although some 
programmes on commencement have brought about a large number 01 claims, this should only prove the 
need of commencing a hearing conservation programme now, rather than waiting for the inevitable to occur. 

John Lysaght (Australia) Limited 



NEWS & NOTES 

NEW JOU RNALS 
Th~1 Aco"~tic. i. still thriving can be judged by Ihe 

number of publi catiom on the subject. Besides the te~t · 

books (which ar. appearing at lhe rate 01 al)outone a week) 
there are [lew journ.'~ "ill appearing. Two of th e most 
,ecent journals to appear are 'Archives of Acoustics' and 
'A<;oustics Letters'. 

A,d, ;ve. of Acousti~s is the Eng li sh ve rsion 01 the 
Quarterly ARCH IWUM AKUSTYKI, published by the Po lish 
Academy alScience.l n presenting the f irit ;"ue of Archives 
o! Acoust ics Ihe Editor hopes lhat it will stimulate the co· 
operat ion of Polish and foreign acoustic ians_ Contributions 
from countries Olher Ihan Po land are welcome_ The annual 
subscr ipt ion rale is US$2B. The editor is Dr Stel an 
Czarnecki and the Ed itorial Office addren is: 

PalacKullury i Nauki 
00-901 Warszawa, 

Subscript ions to 
ARSPOLONA 
Krakowskieprzedmiesc ie7 
OO.(J6BWarszawa 
Poland 

Acoust ics Lettersisa 'continuOlisstream' publication, 
which will enable preliminarV reports, new results and brief 
communicat ion. in all f ields 01 atoustics to be distributed 
with greater speed'. Each ..... !>scriber is furnished with a 
binder and letters arc sent at frequent intervals. Contr i· 
bution. should be s~nt to Dr. J. C. Scott. Fluid Mechanics 
Research Institute, Un iversity of Essex. Colchester C04 
3SQ. ESSH, England. The ..... !>scription rate is US$60.00 Or 
US$15.00 OJ fo r an indiv idua l wish ing to subscribe. Sub· 
scriptions and requesh for samples should be sent to 

Multi ·SciencePublishingCo. Ltd . 
The Old Mi ll 
Dorset Place 
London E15 10J 
England. 

NOISE AND STRUCTUR AL RESON ANC ES 
IN INDUSTRIAL EQUIPMENT 

What began as an interest in no ise problems caused bV 
air flowing past truck rad iators has developed into a basic 
research programme that may eventuallv help design 
engineers prevent structu ral failures in large power..generat· 
ingplants 

When air flows pa,t.",riesofWbes.likethoseincar 
or truck radiators, air fl ow is disrupted and a humming 
no ise can develop. With Some designs. thi s no ise becomes 
annov ing and can even cause di,cornfort . 

The fluid dynamics of the problem are complicated. 
and at prescmeach case must be treated ona trial and eftor 
basis. There i, an acute lack of experimenta l information 
about the problem and as vet there is 00 un iversal approach 
to solving it . Bu! accordiog to Mr. Martin Welsh and 01. Don 
Gibsoo. it should be possible to provide one. 

Their firn step was to simpl ifV th~ problem as far as 
possible. Eveo a single tube or bar in a.ductwi ll produce a 
wh ist ling sound as ~ i r flow. by. Martin Welsh has therefore 
designed and bui lt a wiod tuo nel to study the way th is 
single bardis.upts airflow.od generate, mund 

As air moves past the bar, the har she-ds vortiC<!~ -
small eddi., of air - that in C<!rtain circumstanC<!s are 
re io fo rced in the duct to give • resonating tone. Thetooe is 
caused bV reflectioo of sound off the duct walls and oat 
bV vibration of the bar it,elf. In the labolatorv, oo ise from 
even a siogle bar cao be so loud that the exper imente" 
must wear ear muffs_ 

The phenomenon can also cause structural fatigue and 
fai lure, since the resonant tone is actuallv a f!uctuating 
press""e that causes a Iluctuat ingforce on the bar . This in 
turncancaus@stressandstructural fa tigueinthe bar . 
Welsl1 and Gibson hope eventual lv to provide information 
that wi ll he lp prevent both the no ise and fatigue problems. 

According to Welsh, many theories have been pro· 
po.ed about vortex sheddiog , but there is little detailed 
expoor imen tal data on the resonaot phenomeoon. The wind 
tunnel being used for the Di.isioo', study was bui lt using 
very f ine toleraoces, so that this detail can be obtaioed . . 

Wel.h Can vary the positioo of the oor in the duct . and 
he can vary the angle and speed at which the air .tream 
strikes the bar. Experimenta l informal ioo isoollectedau\o· 
matica llv under the control of a microprocessor. or a 
co rrelation and probabilitv analv.er . All experimental 
read ings are fed eventuallv into the CS IRO's SIRONET 
compute , svstemfor ana lvs is. 
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Flom NowSo;"nti<t 23rd Febroarv, 1978, 



UNIVERSITY OF ADELAIDE 

Activities of the Department of Mechanic~1 Engineering 

UNIVERSITY OF NEW SOUTH WALES, 
Graduate School of the Built Environment 
Master of Science (Acoustics) degree course. 



INTERNATIONAL ACOUSTICS EVENTS 

The following information on conferences and sym
posia has been supplied by' 

1978 

International Commission on Acoustics (lCA) 

C/- Acoustical Commission of the Czechoslovok 
Academy of Sciences 
Plzenska 66, 151 24 Prague 5 

Argentine: 
Spring 1971t Buenos Aires 
"Symposium on Electroacoustics" and 
"Symposium on Building Acoustics" 
Details from: 
AssociaciondeAcusticosArgentinos 
Casillade Correo 157 
San Martin (Pcia.de Bs. As.) 

B!!lgium: 
Novembre 1978. Louvain 
"Symposium: Isolation acoustiquedesparoislegeres 
dans les moyensde transport" 
Prof. P. Chapelle, 
Secretairede I'A.B.A.V. 
rue de Houdain, 
7000 Mons 

Hawaii: 
27 November to 1 December 1978 
Joint Meeting: Acoustical Society of America and 
Acoustical Society of Japan 

United Kingdom; 
22 September, London 
"Development of Language in Hearing Impaired 
Children" 
Details from: 
M. C. Martin, Hon. Secretary 01 the BSA 
C/- R.N,I.D. 

United Kingdom: 
200ctober1978,Liverpoollln;versit-y 
"Calibrationarfd Standards in AUdiometry" 
Detail,from; 
Miss E.C.Knox, 
Myrtle Bank. 
Clarke Street, 
Airdria,Lanarkshire 

1979 

Denmark: 
6·11 August 1979,Copenhagen 
"Ninth International Congress of Phonetic Sciences" 
Datailsfrom; 
Prof. E. Fischer·Jorgensen 
ICPhSSecretariat 
Kongestein 46 
DK·2830 Virum 

Poland: 
11-14$eptember1979,Warsaw 
"Internoi'" 79" 
Details from' 
Prof. S.Czarnecki 
IPPT·PAN 
Swietokrzy,ka21 
00-049 Warsaw 

UnitedKJngdom: 
18·20 July 1979,ManchesterUniversity 
"Conference of the British Society of Audiology, 
(BSA)" 

1980 

Main topics: Paediatric Audiometry. Communication 
(incl. hearing aids). Noise induced hearing 10\5, 

Rehabilitation of hearing impaired adults, Vesti· 
bulartests 

M,C.Martin, 
Hon.Secretary of the BSA, 
C/· R.N,I.D. 
105 Gower Street, 
London WCl E 6 AH 

Hungary: 
Spring 1980, Budapest 
"5th Colloquium on AcolJstics - Speech Ac." 

", 
Acoustical Communication Df Hungarian Academy of 
Sciences, 
Prof. T. Tamoczy, 
P.O. Box 132. 
H-1502 Budapest 112 

September 1980, Warsaw 
"Seminary-of Acoustic," 
Organized by; 
The Polish Acoustical Society 
ul.Matejki 48/49. 
60-769 Poznan 

FASE 78 

The Second COrfgress of the Federation of Acoustical 
Societies of Europe is to be organized by the Acoustical 
Committee of the Polish Academy of Scierfces and the 
Polish Acoustical Society in collaboration with the Institute 
of Fundamental Technological Research/lPPT-PANl 

The Congress will be held in the conference rooms of 
the Palace of Culture and Science located in the centre of 
Warsaw. It wdl start on Monday 18th September 1978. 

The Scientific programme will cover the following 
subject.; 

1, ACOUSTIC WAVES AND THE STRUCTURE OF 
MATTER 



acoustical investigation of the physical properties of 
solids 
acoustics of inhomogeneous media 

2 UL TRASONIC METHODS OF LOCATION AND 
RECOGNITION 

nondestructive testing 
medical diagnostics 
geological prospection 
hydroacoustlc. 

3. OBJECTIVE AND SUBJECTIVE EVALUATION OF 
SOUND IN A LIMITED SPACE 

Authors .hould .end oHers of papers before 10 Dec 
ember 1977. Each offer should include the author> name 
and address. the title of the papsrand a short summary. 
The papers will be published in the language of submi.sion. 
For the optimum internotional accessibility of your poper 
the use of the English language is suggested. The verbal 
presentation during the sessions can be given in Engliih, 
Russian, French or German - there will be simultaneous 

The Conference Proceedings will be Issued to all 
participams ot the beginning 01 the Congress. 

There will be plenary sessiom, round table discussions 
and three parallel technical sessions, with the following 
formsofPilperpresentationbeingfo~ 

• contributedpapen; 

Authors willing to present thair papers in poster form 
will have 5 minutes to present their work during the session 
for contributed papers. SubseQuentl1' they will stay half an 
hour at their displays!booths 01 area about4 m1 to present 
the paper and discuss de.tails with any interested partici
pants. The materials for presentation may include figures, 
diagram., photographs, numerical data, fragments of text 

The manufacturers of research equipment will have 
good opportunities and facilities for presenting their 
products. Companies interested in exhibiting are kindly 
requested to write to the Organizing Committee. 

The registration fee is S85. It will cover the con 
ference proceedings and the social programmejbanqu~t 

included. 

FinalinlormationconcerningtheCongress/registration 
forms, accommodation details, etc will be sent to all 
interested person. before the end of this year. 

Address for correspondence 
FASE 78 Organizing Committee 
IPPT-PAN, ul. Swietokrzyska 21 
00-049 WARSZAWA, POLAND 

POST-PROFESSIONAL COURSE 

The Graduate School of the Built Environment at 
the Univen;ity of NSW i<; offering the following course: 

THE NSW ORDINANCE 70 NOISE CONTROL 
REGULATIONS - THE FIRST FOUR YEARS 
November 9th-10th 1978 

An assessment of the effect these regulatiom have 
had on the design and construction Of multi-family dwell 
ings as well as an evaluation of their effectiveness in 
protecting residents from unwanted sounds. Both private 
sector buildings and public low-cost housing will be 
included. 

Speaken; include archit&ets, builders, material and 
component manufacturers, local government officer> and 

Thi. two-day seminar will be of interest to all those 
concerned with the design, construction, supervi.ion and 
approval of multi-family dwellings, and material and com
ponentmanufacturers. 

The coun;e ree is $60 which includes copies of 
lectures,togetherwithlunches,morningandofternoontea., 
and a dinner. Full details are available from: 

Mrs. R.Connors, 
Secretary. 
Graduate School of the Built Envimnment, 
University of NSW, 
P.O. Box 1, 
Kensington, NSW2033 
ITalephone 02 662 2301) 
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MYTHS IN ACOUSTICS AGAIN 

DearSir, 

Further to the letter of Caleb Smith [The Bulletin 
Vol. 5 No.1, 1977) on the use of strung wires to control 
auditoria acoustics, t;nembers may be interested to read 
PeUlr Parkin's Rayleigh Gold Medal Address which was 
published in J .. Sound and Vibration· 50, 163·182, 1917. 
For those who may have difficulty in obtaining a copy of 
the address I would like to quote One relevant part. 

" ... in my more cynical moments I somet,mes feel 
that the acoustics of auditoria are more a matter of public 
relations than anvthingelse. 

One awful warning of the difficulties of assessing the 
acoustics of concert halls is shown in what happened in the 
Royal Albert Hall in the 1890' •. In his book "The Royal 
Albert Hall" (Hamish Hamilton, 1958) Mr. R. W. Clark 

'Inside the Hall, things were hardly happier. The 
Elec"trophone Company, which operated a system by which 
sub~cribers could dial on an apparatus rather like a tele· 
phone and then listen to the events taking place in any of 
certain theatres and halls, installed their apparatllsin 1896, 
Paying the Corporation £50 a year for the privilege. Yet 
what their subscribers heard was still subject to the parsist· 
ent echo which during the 1890's had one of its periodic 
re.urgences of notoriety. To cope with it, Wentworth Cole 
(the Manager) had wires stretched across the Hall and a 
length of rabbit netting suspended from each wire. 'There 
does not appear any doubt that these wires have proved 
effective in diminishing ina marked degree, if not altogether 
getting.rid of the echo, and in affect bringing the sound of 
instruments and of voice, markedly neorer to the listener', 
he loler reported. 'The opinion of the Honorary Stewards 
and others who have listened to music from different parts 
of the building, he, been invited, with the result that the 
almost unanimous opinion is that a great banefit to the 
acoustic properties of the building has resulted'." 

The awful warning is not the mere fact of Iryingthe 
wir .. ;they-ifanythingatall is certain about the acoustics 
of auditoria - could not possibly have had any effect, but 
is the "almost unanimous opinion" about the improve-

Ai; Parkin suggests, it seemS that the conviction of the 
influential few is a,importantoreven more important than 
the architectural details, in deciding the fate of a concert 
hall. Perhaps the wires would have continued to success 
fully transform concert halls if it hadn't been for Sabine 
and others who could show they had no measur.ble acoustic 
effect. 

Dear Sir, 

Yours faithfully, 
Fergus Fricke 
Uni~ersity of Sydney 

By this letter may I ,upplement published 
announcements, and extend to your distinguished 
,ociety a cordial invitation to participate in the 
forthcoming joint meeting of the Acoustical 
Societies of America and of Japan, to be held in 
Honolulu, Hawaii, November 27 through 
December 1, 1978. 

This joint meeting promises to provide an 
outstanding opportunity for scientific e)(changes 
in all areas of acoustics. The technical program 
presently inclUdes over 800 scientific papers. A 
comprehensive manufacturers' exhibitof acoustical 
instrumentation is also anticipated 

Members of your society will indeed be 
warmly received at the meeting,and we cordially 
invite your attendance. Detailed information, if 
required, can be obtained from the Executive 
Secretary, Acoustical Society of America, 335 Ea.t 
45 Street, New York, New York 10017. 

Sincerely yours, 

JAMES L. FLANAGAN 

Acoustical Society of America 
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1 Sympo'i"m on Noi.. AU I. 64 M"" .. :. Uoi,,,, ity ~~SZ,I~~J~~~~~T~~CL~:Zli:J,:~C H S",don R_ G .. Ho lm" J. G 

CQ'ltri/><,w • .- 8~i" D .. K,,*I., A.. /( ing R .. U~n W" '>Ior_ P .. Ii' iily R" R=J .. RobNU A.. Lw"oo Ii., C. re R., Wilkimon 0 " w.,-"", H. 

S.cO<Id Atl",. I;on Bu;ldi .. R.".,,,,, 

Co .. " " 
CQntriro'ors.- IVick,onA. f,W""on£. 

10. N"',. Sympo ... m AU\!_ 69 Add. irJ<, A.~.Z .A.A .S 

COntribu 'Ofl; Coovl"'cn~J., Fullu C., l"i""J .. Kin> fl., O'K",'~ II . RMra.11 Ii .. fl=J_, Toyll}!" V 

11. Au,t .. I;.., Aeoo".,,, Soc,,,,, Oc;, ~9 Syd.... AUSTRA LI AN ACOUS1 I{;AL SOC IElY 
Comribut"", I"i". J.. Kiml fl_, L ... ,,,,,,,_ A" M~""nJ __ VI.",m E, G'H t) R_. Wil . i" .... , R 

Ju -.. 70 Mon,," Un ;, ,,,,,,,, SAFETY ENG IN EER'NG SOC IETYQ F 
A USTRALASI A 

13. High o.n'it~ Li.,og& NG;,. Ju ,," 70 Syd"". 
Contribu ,or.; en.lli, L., UwrMCO A .. I"i"" J .. Know/MOd P. 

17 . Noi, •• nd ,h.fn",,,,,rn.n' 0<,. n SV<Ino'y STA~OAHOSASSOCIAT I ON AUSTRALIA s..,_ ~.G ., M<,,", R. R 
Contributo"S ." 6." V .. H,w,hOffl< IV., T.¥I", H .. I':.'_ G .• itW_ H 

18. Non, ond \h. EnYi,oo",.n, Nyy. n Melb"", ,,,, STANDARDS ASSO CI AT ION AUS I HAL lA ~"d." R. Go. M",n, I\. B 
Contri/><"."" H.w,nomo ll .. McMohon D., MON Ii. , T~ylor H., W~ltoo G. 



19 Nol .. SvmpO$lum n Ad,I,;d. 
Cantribuwn; King R., Lawrence;t, RBi/1y N.,Stafiorrf G., Wilson K. 

20. E"..;ronmon,Con"' .. ""o DEPARTMENT OF THE ENVIRONMENT 
Contriburon:LawrenceA., TaylorH. 

21. Noi •• and .h. Enmonmen. T.l Ad,l,;d, STANOARDS ASSOCIATION AUSTRAliA 
Contribuflm: _ fl., C~","", G., Hawrf,orneN., Reilly fl., Taylor H. 

AUSTRALIAN PUMP MANUFACTURES 
ASSOCIATION 

27 No~.;nFlu;dPoW<!'SY' .. m' No'. 74 Mon .. nUnl, .. ,I\y FLUIDPOWERSOCIETV 
Contributors: Alfredson R., DeiooreJ., Kemp D .. H</rdingG 

28 Indu"",INol .. SympO$lum Aptll75 Ad.I.;d. 
Contributors: Bull M., Chenco G., _ E.. King 1/ •• StaflordG., ToylDf H., 

29.lndu",i.IN.,... June 15 M.lboum. 
Cantrib<",,,,: lJeylkm T., McMaho,,.D., MoffattJ., Mor"".y$. 

31. Conl"o""" Planning fo, Nol,. Sept 15 Modlow eoth, N.S.W. AUSTRALIAN ACOUSTICAL SOCIETY 
ContriooWn; CIlF' R., Dubou' P., La"""""", A, Mawn V.,_, C., Ro""J., SOWry R., w.."", H, Wllkin&<m R 

32. Sympo,;um on Indu,,,;,1 No~. M".76 B,I';';'n. N.A T.A 
Contrib~",,,: Chalk G .• Hooker i?, Macey D., Mason V., Middl."", W" Rumbl8 R. 

Tidool 
CO"I.,."oolSympo~un'l 

Titl'ol 
Con", .. ""oISvmi>"~"m 

T"I.oI 
C<>"f< .. """lSympo~um 

THE.INSTITUTION OF Er.lGINHRS 
AUSTRALIA 



ABSORPTION 
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'IJn light 

SOUHDFOAM 
IWllh PlrfaralldYlnylJ 
P'~iO"'lough,hal'l(j som.fini'hlor" .. in 
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" ,mpa.rt, nt. L •• :h<,-I ooI<log lurli CO i. 
bondedtohighly effici "'tocou'tlc:o/!ll1 

DAMPING 

II'-.:'g 
OP·2DAMPIN6&HEET 
It thin 10.050°) short 01 ", .. curod d"""h~ 
oomp.ouoo with pr . .. ,"rr ,.."iti .. odhMlve 
bao;kil\9Ei silyandirle'Ptllllvelydl,OIJ! 
. rxlrJlapea !ofit " ororfl WllatMI.sand 
simplecu"es 

A""rHo,i<:, ooo-fl""""'bI'~'SIi<whichi' 
Ippl i.~ ~y TrO .. 1I or $~ jy_ Curos ""kkly in 
l l, O( o_. Ath:nCQ.il' '''lIonne,IIII21o1 
~~:,~;'"t' ltr.;c'no .. )"nO;,e$ tin ninesSond 

BARRIERS 

---SOUHDMATFYP 
Con,i.mol , clo". d cell. h'\'<Ir<liyticllly· 

~~I= ~~!ft~a ~~d ~D~~ri'; ~~~~n ~~ 
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SOUNDM,IJ 
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H •• , lI lho charael.,.i' tie, 01 Soun<:mlt IF, 
~Iu$ ' to,gh, h. ,.JSQm , . <terior fini~ 10, 
u"' inSld, .. hl'l. o.b~", ot~era;:~i '"tion. 

~~e'd,~t awear!IfIC' mu51 occomp~ny 

The above noise·suppression mate rials are avai lah le from 

~ NVLEX CORPORATION L.IMITED 
F0r litera ture and samples contact your local Nvlex Sales Office 

MELBOURNE SYDNEY BR ISBANE ADELAIDE PERTH HOBART 
930211 6320155 277 5455 2584000 45889 11 342311 



PEOPLE 

AND 

OHM, GEORG SIMON (1787·18541. German physic
ist, wa. born at Erlenge" on March 16, 1167, and was 
educated at the university there. He became professor of 
mathematics in the Jesuits' college at Cologne in 1817, and 
in the polytechnic school of Nuremberg in 1833. In 1849 
he was appointed conservator of the physical collection at 
Munich, and in 1852 professQr of experimental physics in 
the high school of Munich, where he d,ed of apoplexy on 
JulV 7, 1854. His writings were numerous, but, with one 
important exception, not of the first order. The exception 
is his pamphlet, published in Berlin in 1827, with the title 
Die ga/vanische Ketre m<!thematisr:h bearbeiret. This work, 
the germs of which had appeared during the two preceding 
years in the joumals of Schweigger and Poggendorff, has 
exemd a great influence on the whole development of the 
theory and applications of current electricity. (Sell 
ELECTRICITY.) The most important part of the pamphlet 
is summarized in what is now known as Ohm's Law. (See 
RESISTANCE, MEASUREMENT OF.) This work was so 
coldly received that Ohm's susceptibilities were hurt, and 
he resigned his post at Cologne. He eked out a precarious 
livelihood until appointed at Nuremberg. At this time his 
work began to be recognized, he was awarded the Copley 
medal of the Royal Society in 1841 and was made a foreign 
member of that society in 1842. In addition to a number of 
papers on mathematical subjects, Ohm wrote a memoir on 
interference m uniaxial crystals, and also a Text Book of 
Physics (1854). 

BIBLiOGRAPHY - H. Von Fuchtbauer, Gf!OI"(j 
Simon Ohm (Berlin, 1939); E. Lommel, Scientific: Work of 
Georg Ohm (Annual Report of the Board of Regents of the 
Smithsonian Institution. 1891) (1893). 

Reprinred from Encyclopaedia Brittanica. 

PLACES 

JOULE, JAMES PRESCOTT (1818-891, English 
physicist, was born on Dec. 24, 1818, at Salford, near 
Manchester. He owned a large brewery but devoted himself 
to scientific research. From the first hI! appredated the 
importance of accutate measurement, and all through his 
life the attainment of exact quantitative data was one of his 
chief considerations. In 1840 Joule gave a quantitative 
statement of the law according to which heat is produced 
in a conductor by the passage of an electtLc current. He 
continued to study the relation. between electrical. mec· 
hanical and chemical effects and wa. led to the discovery 
of the first law of thermodynamics. He determined the 
mechanical equivalent of heat in four ways. He found that 
to raise one pound of water 1°F (heat unit), 772 foot 
pounds of mechanical work were required. In the C.S.G. 
system the mechanical equivalent, often called joule's 
equiv~lent, is 4.184 x 10' ergs per gram·degree Centigrade 
(see Brir. Assoc. Report, 1845). In 1849 he presented to 
the Royal Society a Memoir which, together with a history 
of the subject, contained details and resultsola long series 
01 determinations. In addition, numerOUS other researches 
nand to Joule's credit - the work done in compressing 
gases and the Iflermal changes they undergo when forced 
under pressure through small apertures (with Lord Kelvinl, 
known as th~ Joule-Thomson porous plug experiment the 
change of volume on solution, the change of temperature 
produced by the longitudinal extension and compression of 
solids, etc. Joule died at Sale on Oct. 11, lB89. 

His scientific papers_recollected and published by 
the Physical Society of London: the first volume appeared 
in 1884. 

ReprintBd from Encyclopaedi(l BritBnnica. 
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BOOK 

REVIEWS 

APPLIED ACOUSTICS 
G. Porges, Edward Arnold, London, 1977. 180 pp., ill., 
Index,bibliography. Price:$16.50 (softeover). 

The title is misleading as the book is mainly concerned 
with the derivation of theoretical expre"iom for the be
haviour of sound in buildings and building ".,vice.;theo· 
retical expressions which are known to be of littlep,act,cal 

The book which isan inferior version of Kinsler and 
Frey jFund~mental5 of Acoustics, Wiley, New York, 
19501 consi,t, of thirtecllchaplers. Expres.ionsare derived 
for sound radiating from an omnidirectional point source, 
the mass low transmission loss through a wall,'iound trans" 
mission through isolated duct discontinuities using the 
lumped element approach, absorption of msonant (but not 
porous) absorbers, reverberation time and sound l~v~1 within 
a room and the transmissibility of a single spring-mass 

Generally the author i~ uncritical of the limitations 01 
thetheorie.pr.,ent.d. For example, the only comment on 
the limitation of the Sabine equation for re~erberation time 
in " rOom concerns the values of the a~erage absorption 
coefficient for which it is valid. Nothing is mentioned 
about the room geometry or the distribution of absorption 
within the room. In the chapter on sound transmission the 
comment is made, after the derivation of an expre.,ion for 
the transmiSSion of sound from one medium to anoth~r, 
that "ThIS theory applies fairly well to the boundary be
tween air and a thick rigid solid ..... 

Some subjects are treated descriptively but are 
equally un~ritical. These chapters are on Loudness, Room 
Acoustics, Vibration and Transmission in Solids. Radiation 
of Sound and Noise Source,. For a book whose statl!d 
object is, "the practical application of acoustic \heory",the 
inclUSion of these descriptive treatm.nt, seems pointless, 
especially when they have no relevance to the theory 
presented 

The book is an unnecessary addition to the growing 
number of acol.!stics texts, though it may be of use to 
somoot"!e looking for "applications" of complex numbers. It 
contains no references and no information that has not 
appeared in previous text books. It< one advantage over 
other acoustics texts i,it, price 

Fergus Fricke, Sydney University. 

NOISE, BUILDINGS AND PEOPLE 
D. J. Croome. Pergamon Press (International Series in 
Heating, Ventilation and Refri~eration, Vol. II), Oxford 
1977. 613 pp., ill.. index, bibliography. Price: unknown. 

It seemS that the modern trend in acoustics text books 
is a ,.If·indulgent one. Noise, Building' and People is an 
excellent book in most respect, but it le"~es one with the 
impre,sion that the author ha, written about subjm:ts that 
he i, interested in. with little concern for his re~ders who 
presumably are meant to be from the Heating, Ventilation 
and Refrigeration fraternity. The book will become ~ very 
important reference for student' and teachers of Building 
and Environmental Acoustic, ami possibly for acou,tical 
consultants but it is highly doubtful if it will be used by the 
profession at which it is aimed 

The book is in three sections; Part 1 is an Introduction, 
Part 2 deal, with Noise and its Control, and Part 3 deals 
with Some Fundamentals 01 Acoustic •. The first part is in 
Rettinger', style with numerous quotations from people 
such a, Robert Jungk, Yehudi Menuhin, Le Corbusier and 
George Bernard Shaw. The second part of the book includes 
a chapter on Man and the Acoustical EnYironment,whichi, 
a brilliant summary 01 the effects of noise ot"! people, 
including interaction effeC'lS with other stressors such as 
heat, sleeplessness and alcohol. Noise Sources in BUildings 
is another chapter in Part 2. This chapter goes in\oconSld 
arable detail on some sourCe~ such as fans and air termi~al 
devices but i,~ery perfunctory on others, e.g. steam and gas 
turbines and cooling towers. No mention is made of stand 
by generating plants. The chapter on Control of Airborne 
and Structure-borne Sound is also rather mixed with very 
little attention being given to Urban f>lannit"!gthough this is 
justifiable on a number of grounds including the one thaI 
the book i. alreadY over 600 pages in length. Case studies 
are given in thi' chapter as well as the following one on 
Some Acoustical Design Techniques for Buildings. 

Part 3 of the book is also well written, though if t~e 
fundamentals are to be included it would seem more logical 
to include them at the beginning 01 the book or put them 
on an appendix. The chapter On The Behaviour of Sound in 
Rooms is an excelleni review on current thinking· in the 
design of auditoria and include, a ca,e study of the Sydney 
Opera House as well as worked examples. The chapter seem, 
out of place in this book (slightly expanded. it would make 
a valuable monograph for designers) 



If you WISh to review a recent publication on acoustics 
plea,e let The Editor know and he will try to obtain a review 
copy for you. 

SOCIETY L1BRARY 

All documents and publications ,ece,ved by the 
AustraliaI') Acounical Society are held '" ° sectiOrl of the 
Library of the National Acoustic Labo,oluri e,.5 Hick,on 
Road. Millen Point. NSW. 2000 (teleph(}ne 1021 2063/) 
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it a reality. 



STANCARCS 

RE~CRT 

SUMMARY OF INTERNATIONAL STANDARDS 
ON NOISE 

INTERNATIONAL SUBCOMMITTEE: [sotre 
43/SC1, 

Noise 

Advisor,! Panel to TC 43/SC/; lVle"sLJrernent of Noi\~ 
from reciprocatitlg imernal comhustiun mJch,nes 

INTERNATIONAL WORKING GROUP' WG2. Noise from 

ISO 2249-1973- Acoustics- descrirtiorl "nd meil,llre 
mentofphY'icalpropertiesol,onlcbooms 

ISO/i? 17CI 1970: MCln,lOri,ng A;rcr~ft NOIse around 

18U,'R 501- 1970. procedure for Describing Aircraft 

INTERNATIONAL WORKING GROUP: WG5, Noile 
EJTlittcd by Ship. and Rililwaysand Nol,e I",ide Vehicle, 

ci0SGription of nO'S~ 

iSQ 2922 1975. ACOJ'l.CS - measurement of noise 

')I'~I"sidemotorvetJicles. 

inside ,aircraft. 

INTERNATIONAL WORKING GROUP: WGG,. Measure
ment of Sound Emitted by Machinery and Equipment 

DIS 3746: Determrnotion of sound power 
[wise sources - survey emthod. (National documont ,enl 
lorfjrstlette,ballot.i 

DIS 3748: Calibration and charact~rrslics of 
encesoundsources. (In p,eparolionbyWGG.) 

i'"r thl abov~ document. national counterpart 
of \I.IG6 ;5 A~JS' Sl·G4. Ncr," MCJ,uremont Systems. Other 



pertinent national do~uments are ANSI S317-1975, 
Method for the Rating of Sound Power Spectra of Small 
Stationary Noise Sources and ANSI SI.13-1971, Methods 
for the Measurement of Sound Pressure LeveL) 

iNTERNATIONAL WORKiNG GROUP; WG7, Noise 
Assessment with Re&pect 10 Speech Communication 

ISO TR 3352- 1974: Acoustics - a1aJliment of noise 
with respect to its eflect on the intelligibility of speech. 
(ANSI S3-49, Determination and Interference of Noise with 
Speech Intelligibility, ANSI 53.14-1977, Standard lor 
Rating Noise with Respect to Speech Intelligibility.) 

INTERNATIONAL WORKING GROUP; WGS, Noise 
Emitted by Road Vehicles 

Project: Revision of ISO R 364-1964, Meawrement 
of noise emined by roadvehicies. 

Pro;ect: Survey methOd for the measurement of noise 
emitred by stationary motor vehicles 

(The national counterpart of WG8 is ANSI S3·41 (51), 
Measurement and Evaluation of Motor Vehicle Noise.) 

1NTERNATIONAL WORKING GROUP: WG9, Noise from 
Pneuma1iC"Tools and Pneumortic Maciline5 

DIS 3989: Measurement of airborne noise emitted by 
compressor units includmg prime move~ - engineering 
method for the determination of sound power levels, 

Code for noise clas~ification of pneumatic equipment 
lor construction sites. 

(The national counterpart of WG9 is ANSI 51-63, 
Measurement of Noise from Pneumatic Compressor>, Tools 
and Machines.) 

INTERNATIONAL WORKING GROUP; WG10, Noise 
from Earth Moving Equipment 

DIS 5132: Noise emitted by earth-moving machinery 
measurement at operator's workpla"" 

Determin.tion of airborne noi,e emitted 
machinery to the surroundings survey 

(The national counterpart of WG10 is the SAE Off· 
Road Vehicle Committee.1 

INTERNATIONAL WORKING GROUP, WG1l, Noise 
Emlned by Rotating Electrical Machines 

Project: Revision of ISO/R 1680 Test method for the 
meosurement of the airborne noise emitted by rototing 
electrical machinery. (The national counterpart of WG13, is 
IEEE Working Group 85, which has produced IEEE 85, 
Test pro""durc for Air-borne Noise Measurement on Rotat 
ing Electric Machinery.) 

INTERNATIONAL WORKING GRO!JP: WG14, Noi,e 
from Ga. Turbines 

Project: Test method for the measurement of no,Se 
from gas turbines. 

INTERNATIONAL WORKING GROUP, WG1S, Assessment 
of fluctuating Noise 

The international work ism abeyance pending further 
siudie,. 

(The national counterpart of WG15 is ANSI 53·51 
Auditory Magnitudes. The committee is in the proce .. of 
expanding the scope of ANSI 53.4. Procedure for the 
Computation of the Loudness of Noise.) 

INTERNATIONAL WORKING GROUP; WG1S, Commun
ityNoise 

Project: Ai.seumentofNoisewith respect to commun· 
ity response (rovision of ISO R 19961. (The niltional count· 
erpart of WG18 is ANSI 51-62, Measurement and Evalua
tion of Outdoor Community Noise_ A droit -document is 
under consider~tion.1 

INTERNATIONAL COMMITTEE: ISO/TC 108, 
MECHANICAL VIBRATION AND SHOCK. WG8, 
Methods of Analyzing and Presenting Vibration and Shock 
Data 

DP 4865: Analog and Digital Methods of Analyzing 
Vibration and Shock ·Data. (The: national counterpart of 
WG8 is ANSI 52·66 Statisti~al Analysis of Vibration and 
Shock Data. ThiS comm,ttee prepared ANSI S2.10~1971, 
Methods for the An.ly",s .nd Presentation of Shock and 
Vibration Data.) 

INTERNATIONAL SUBCOMMITTEE; ISOtrC 
108/SC2, MEASUREMENT AND EVALUATION 
OF MECHANICAL VIBRATION AND SHOCK AS 
APPLIED TO ~ACHINES, VEH.ICLES AND 
STRUCTURES: 
WG3, Vibration and Stationary Structures. 

vibration in building~. 

DP 4866: Evaluation and measurement of vibr~tion 
in building,. 

(The national counterpart of WG3 is ANSI S2·78, 
Vibration Levels of Structures.) 

INTERNATIONAL SUBCOMMITTEE: ISOtrC 
10S/SC4, HUMAN EXPOSURE TO MECHANI· 
CAL VIBRATION AND SHOCK. Ir'IG2, 
Whole Body Vibration 

ISO 2631-1974: Guide for the evaluation of human 
exposure to whole body vibration. 

Proposed Addendum to ISO 2631: Vibration and 
shock limits foroccupanis ,n buildings. 

INTERNATIONAL COMMITTEE: IEC/TC 19, 
ELECTROACOUSTICS. Subcommittee 29C, 
Measuring Devices. 

INTERNATIONAL WORKING GROUP; WG2, "Free·Field 
Calibration for Microphones 



Project: Correction for free·field response of micro· 
phones. 

Project; Calibration of half.Lnch standard condenser 
micmphone! 

(The national counterpart of WG2, is ANSI 51·54. 
Standard Microphones and their Calibration.) 

INTERNATIONAL WORKING GROUP: WG6, Eat Simu· 
latOtfor Insert Earphones 

Projecr; IEC ear simulator for the calibration of insert 
earphones 

{The national count.rpart of WG5 is ANSI S3·37 
(511, Coupler Calibration of Earphones, The correponding 
nation.1 standard is ANSI S3.7-1973, Method for the 
Coupler Calibration of E.rphones.! 

INTERNATIONAL WORKING GROUP: WG7, Equipment 
for Audiometry 

Projf!Ct; Pure tone audiometers for general diag"ortic 
purposes. 

ISO DP 6189: Pure tone threshold audiometry on 
occupational noise-expmed people. 

projecr: Pure tone screening audiometers 

Project: Consolidated reviSion of IEC Publications 
177 and ll8 

(The national counterpart of WG7 i3 ANSI S3.:35, 
Audiometers, Proposed ANSI S3.21-197x is being submitt· 
ed to a second letter ballot and. revision of ANSI 53.6-
1969, Specific.tion for Audiometers, is being prepared for 
a second letter ballot.) 

INTERNATIONAL WORKING GROUP: WG9, Consoll
datedrevisiOl1 of IECPublications 123 and 179 

Project: Consolidated revision of IEC PUblications 
123.nd 179/179A 

(This national counterpart of WG9 is 51-45, 153) 
Sound-Level Meters. This committee is working on a revision 
of ANSI 51.4-1971, Specification for Sound Level Meters,) 

INTERNATIONAL WORKING GROUP: WG19, EarSimu
l;rtor for circumaural Earphones 

Project: Artificial ear for the calibration of circum· 
aural earphones. (The national counterpart of WG9 is 
ANSI 53-37 (51). Coupler Calibration of earphones.) 

INTERNATIONAL WORKING GROUP: WG11, Integrat· 
ingSound Level Meters 

Projects; Intergratingsound level meters and perspnal 
noise dosimeters. IThe national counterpart of WG11 is 
51-45 (S3) Sound Level meteri. A document on integratif1g 
meters is in preparation and proposed ANSI S1.25-197x 
on personal noise dmimeteri has been submitted to three 
letter ballots,) 

PLUMBING NOISE 

The International Organis.tion for Standardisation 
{ISO) has published a new standard On noise emission, 
ISO 3822/1 "Acoustics, Laboratory tests on noise emission 
by appliances and equipment'used in water supply instal· 
lations - Part 1 : Method of Measurement" 

STANDARD ON NOISE IN AUDIOMETER 
ROOMS 

On 19 May 1977 the American National Standards 
Institute approved a revision of S3.1·1960. "Background 
Noise in Audiometer Rooms," The title of the revision has 
been changed to read "American National Standard .criteri~ 
for Permissible Ambient Noise DuringAudiometricTesting." 
It has been designatedS3.1·1g77. The purpose of the stand 
.rd is to set maximum permissible noise levels for audio 
metric testing with uncovered ears and with earphones set 
in MX-41/AR cushions. Octave and one-third octave band 
and spectrum levels are provided which will permit testing 
down to 0 dB HTL (ANSI 53.6-1969 Appen.dix F). The 
title was changed to its present form to more accurately 
reflect the purpose of the standard and to avoid the impli· 
""tion that the standard defined the characteristics of 
audiometric rooms other than to specify permissible ambi· 
ent noise levels. 

A prominent feature of the document is that it'con
tainsan Appendix which describe. howthe~aluesgivenin 
the standard were determined along with th~ numerical 
~alues used for each factor. Thus, for example, .hould ear 
phone cushiOn> be used with different attenuation· values 
than ~hose assumed in the standard, the values provided in 
the standard can be easily and accurately adjusted to reflect 
the different attenuation values for the substitute earphone 
cushions, 

The maximum permissible levels giVen in the standard 
have been compared to, and reconciled with,a numbarof 
indep.ndent efforts to derive the ,amenumbers_The values 
given in the standard have 'toad these tests. Further, it has 
been verified that_type I sound .level meters of current 
manufacture are adequate to make the measurements. 

The tabled maximum permissible levels are those for 
testing down to ) d8 HTL. However, the working group 
recognized that some hearing testing programs (e.g .. screen· 
,ng program, and others) would not need to test to !uch 
low hearing levels in order to meet the need~ of those 
progr.ms. PrOVision was made for that circumstance by the 
following statement quoted from the standard: 

"Some testing programs may not require measure 
ments at the sound pressure levels specified as reference 
hearing threshold levels in American National Standard 
S3.6·1969 but have objective! thalcan be met'll highertest 
signal sound pressure levels. These programs do not require 
amb,.nt background noise levels as low as those needed for 
testing to the reference threshold levels. 

"The maximum allowable ambient noise levels for 
test conditions which exceed the reference threshold levels 
may be calculated by arithmetically adding the a[iiountby 
which the minimum acceptable test hearing threshold levelS 
exceed the reference hearing threshold levels at each test 
frequency." 

ASA ANNOUNCED THE AVAILABILITY OF 
TWO NEW NOISE STANDARDS 

New standards on noise rating with respect to speech 
intelligibility and criteria for permissible ambient noise 
during audiometric testing have been published by the 
Acoustical Society of America. Both documents are Ameri 



can National Standards, having been prepared by Standards 
Committee S3 of the American National Standards Institute 
1ANSI). The Acoustical Society holds the Secretariat of the 
ANSI Sl, S2 and S3 committees on Physical Acoustics, 
Shock and Vibration and Bioacoustics respectively 

The new standards are desigt"lated ANS S3.1-1977 
1ASA Catalog No. 9·1977), Criteria for P~missible Ambient 
Noise During Audiometric Testing, and ANS S3 14·1977 
(ASA Catalog No. 21·1977), Standard for Rating Noise 
with respect to Speech Intelligibility. Both documents are 
available for $7.00 each from Dept. STD, AlP Back 
Numbers Department. 335 E 45th St., New York, NY 
10017. Orders not accompanied by payment will be subject 
to a $2.00 handling charge. 

THE AUTHORS 

D.H.CATO 

In additiontothesedocuments,theAcousticalSocietv 
has available an indexof Noise Standards covering standards 
published in the United States, International Standards and 
standards pUblished in other countries. Also available is a 
noise standards packaQe which includes key American 
National Standards concerned with noise 

The Society also has available 38 standards on noise, 
physical acoustics, bioacoustics and shock and ~ibration 

which are published by the American National Standards 
Institute. 

Further information on all the above documents may 
be obtained irom the Standards Manager, Acoustical Society 
of America, 335 E. 45th Street, New York, NY 10017. 

Doug Cato is a graduate of Sydney University and has 
been engaged in underwater acoustics resaarch at the R.A.N. 
Research Laboratory,Sydney,forseveral years. His previous 
paper in The Bulletin was on, '·Estimating the Environ
mental Noise 01 the New High Speed Hovertrains". 1The 
BulletinVol.4.No.l,pp15·1B,1976) 

Mr. Dunsmore gained a B.sc. ~mj 8.E. lHons.) from 
Sydn~y University. He now works for the National Acoustic 
Laboratories in the Noise Evaluation Section, which deals 
with the deSign of methods and equipment for particular 
noisemeBsurements 



NEW PRODUCTS 

BAND PASS FILTERS TYPE 1617 and 1618 

All 1/3 octave filters fulf,! lEe 225-1(l66, DH\ 
45652, and ANSI SI.11-1966 Class III, while ,II 1/1 
filters fulfil lEG 225-1966, =lIrj ~5651, 

51.11-1966 Class II, which arelhc most '-Ia~ 
for band pas. filters. 

For further information, contaer RriH I'>< Kjdl"' 
Australia Ply. Ltd., 33 Majors Boy Road, Concorc, NS\N 
2137. (02) 7361755 

PIEZOELECTRIC ACCELEROMETER WITH A 
BUilT-IN PREAMPLIFIER 

For more information please COllt.'CI J,)lw 11,1", m 
Ply Ltd., P.O. Box 80, Chat!wood, NSW, )067, 
(02)4070206. 



A METHOD FOR MEASURING 
LOW AMBIENT, NOISE LEVELS 

OUTLINE OF RELEVANT STATISTICAL THEORY 



, 
v ~ -----= 

VBT 

where B is th'!. bandwidth of tt)e. nQise. The definition of 
bandwidth i,significantand the appropriate one ;,statistical 
bandwidth which for a 1/3 octave fliter is 0.336 times the 
centre frequency! comp.red to a holl-power point band· 
width of 0.231 times the centre frequency 

INSTRUMENT TO MEASURE MEAN SQUARE VALUE 

An instrument called a Noise Integrator has been deve
loped to obtain an estimate of the mean .quare value of 
random signals. In fact it produces a count proportional to 
the estimate, of the mean square value. Thus. 

where the noise signal is ~xpressed in volts. The Noise 
Integrator consists of a .quarer Which is based on a four 
quadrant multiplier, a voltage to frequency corwerter, a 
stage which divides the pulse frequency bV the inte~ration 
period and finally an accumulator. The integration period 
Ciln be varied from 1·999 sec. The maximum input voltage 
is 10 V peak. 

Most imtruments of this tvrre suffer from non·linearity 
and drift with temperature. However, the squ.re root of the 
count (which is proportional to the RMS value of the input 
sigrtal) is in errOr by less than 0,5% with respect to a 
sinusoidal input over the range 0.5 - 10 V peak. Drift 
becomes negligible after about.n hour of operation e.g 
counts v.ry by onlV ±4 in 12.500 dUring the two hour, 
following tha first hour of operation for a sinusoid'll rnput 
of 5 V peak at 1 kHz. The drift is mainly in the output 
ofhet voltage of the four quadrant multiplier and this can 
be compensated for by deducting the count for which the 
input$ignaliszerofromtheactualcoum. 

~ -The performance of the Noise Integrator when applied 
to random noise is evaluated by comparing an estimate 
coafficient of variatiol1 obtained from a sample of 25 
estimates of mean square value, with the theoretical co· 
efficient of variation obtained from a sample of 25 estimates 
of mean square value, with the theoretical coefficient of 
variation. A suitable noise signal is providoo bva B&K 1402 
random noise generator. This is then passed through a 1/3 
octave filter and amplifier in a B&K 2121 frequency 
analyzer and finally is measured by the Noise Integrator, 
set to. 1 sec integr.tion period. The estimate coefficient 
of va fiat Ion itself has a coefficient of nriation which can be 
shown" to be approximately 1/7. The 95% confidence limits 
of the e<timate coeHicient of variation are then placed at 
1.96 times the standard deviation (V/7) either side of the 
true coeHicient of variation. As can be Seen in Fig. 1, the 
estimates of the coeHicient of variation fall within the 
expected region. 

Data required to determine the ambient noise level in 
the boath cansists of estimates of the mean square value 
of the total and the. electric.1 noise. The electrical noise of 
the microphone by an equivalem capacitance because the 
diHerence betw"-,,n the noise lev~1 when using the micro 
phone and the noise level when using the capacitance may 
easily exceed the difference between the total and the actual 

electrical noise levels. Instead, the electrical noise is 
measured by isolating the microphone in an elastically 
suspended container which has good transmission loss. The 
signal from the B&K 41451 inch microphone passes via a 
B&K 2619 preamplifier out of the booth to a B&K 2120 
frequency .naIYler, set to 200 Hz high pass, to a B&K 
2606 measuring amplifier, with a bandwidth of 22.4 Hz to 
22.4 kHz, thEm to the Noise Integrator. Thehighpass .nd 
broadband filters reject frequencies outside the range of 
interest so that as much gain .spossiblei,availableforthe 
required 1/3 octave band. Measmemenu; are made in the 
following order: the estimate mean square value of the 124 
dB, 240 Hz pistonphone calibration tone, the estimates of 
the mean square value of the electrical noise for all 1/3 
octaves and finally the corresponding estimates of mean 
square value of the total noise. The integration period is 
fixed at 10 sec. This more rapid consecutive, rather than 
alternate, method of measurement, i~ acceptable because 
the drift of the apparatus is very slight over the 4 min 
period which separates corresponding total and electrical 
noise measurements for each band. Af~er the calibration 
tone h.~ been measured tile gain of the amplifier chain is 
increased by a factor g (or G dB), appropriate to the 
measurement of electrical noise. If the level of the total 
noise is sufficient to require a reduction of ~ay 10 dB In the 
gain then the count is scaled up bV a factor of 10 and the 
gain is assumed to be the Same as for the electrical noise 

The ambient noise level in the booth is mea~ured under 
two condltion5 (i) tne base condition (the booth is as quiet 
as possible) (ii) working condition (the neon light in the 
booth and the air-conditioning to the cohtrol chamber are 
on). 

NATURE OF THE NOISE 

A necessary condition for the previously listoo assump· 
tions about the nature of the noise (be it total or electrical) 
to be valid is that the e~timate coefficient of variation of 
the estimate mean square value at each of several values of 
the bandwidth·integration time product lies within the 
expected limits. The results, presented in Fig. 2,showthat 
agreement is good for 1/30ctavebandsofcentrelrequency 
400 Hz and above. 

For lowerfrequencie.the noise tendstobenon-1;tation 
ary .nd hence cannot be measured properly using this 
method. However, since the level is usuallv higher it can be 
measuroo in the normal way. 

ANALYSIS 

The statistics of the idealised noise signal can ,£ow be 

applied to the total and electrical noise. Thus. 'I,t' the 
estimate mean square v.lue of the total noise signal has a 
Gaussian distribution for which 95% confidence limits lie 
at 1.96t,me, the standard deviation either side of the true 
mean square value. That is 

~, 
1-1.96V< ~ <1 +1.96V 

where V is the coaHiciento! ~ariation of "'t'. By rearrange
ment,limitsforthetruemeansquarevaluemavbeexpre,sed 
in terms of the estimate. Thus with 95% confidence 



, , 
1+\~~~6V <"'I' < l-~~~V 
A simn.r expression can be derived for the electrical noise. 
Using the Principle of Ellergy Addition and these limits, the 
maximum 95% confidence limits for >It," ,_ the mean square 
value of the ambient noise, are given by 

1 +~;.~6V -1-~~;6V <qra2<1_~~;6V -1+~~:6V 
By considering the mHan square sound pressure to be pro
portional to the mean square value of th~ corresponding 
noise signal the counts ,uppli~d bV the Noise Integ,ator can 
be referred back to sound pressure levels. Thus the ambient 
SPLilldB is given by .' ?a~10Iog1o (;r;;) -G+124 

Note that the mean s~uare valueo! the calibration tone '1',1 

is takell as equal to 'lI/ since there isa negligible spread in 
the values. The 95% confidence limits for >}I.' lead to 
corresponding limits for?a and the relult, are presented in 
Fig. 3. The upper 95% confidence limits ar~ joined to give a 
maximum ambient noiSE levsl contour for both base and 
wQrkingconditiom. 

A ,mall error in the measured electrical noise level gives 
rise to a much larger error in the calculated ambient noise 
level. For instance, if the microphone is not sufficiently 
well isolated from the ambient noise then the measured 
value of the electrical noise will be higher than the true 
value, This gives a low estimate of the ambient noise level, 
Thus in order to determine the significance ofsucll syste
matic errors the method is used to measure a known, 

A broadband noi.e is purpo.ely created in th~ booth by 
driving a medium range .peaker with white noise. High, 
medium and low noise levels are established in the booth 
and the 1/3 octave band levels are measured intwo.eparate 
way" by the Noise Integrator technique and by reading the 
meter in the normal way. The speaker noise. al"ld the ambi 
ent noi~e are measured with the booth in the base condition. 
The three levels of white noise supplied to the speaker are 
separated by 25 dB. The result> are present in Fig. 4. The 
solid line. are the levels estimated by the Noise Integrator, 
where the error bars are the 95% confidence limits, and the 
triangles,circle.andsquaresarehigh,mediumal"\dlowlevels 
of the speaker noise respectively, as measured on the meter 
of the fraquency analyzer B&K 2121. Each meter reading 
is an average, Fluctu~tion~ are about ±2 dB at 250 Hz, 
±0.7 dB at 1 kHz and ~bout ±0.3 dB at 10 kHz. 

For the high and medium level~ of speaker noise the eni· 
mate. from the Noi.e Integrator technique are almost 
parallel and separated by the required 25 dB. The meter 
measuremant~ are in good agreement. At the low noise 
level, the estimate from the Noi.e Integrator technique is 
itill quite close to that expected from the speaker re.ponse 
but many of the meter measurements deviate considerably 
from this because the true ambient noise signal is affected 
by the electrical noise of the measurement system. The 

medium and low speaker noi;e level curves are clo.erthan 
expected at lower I~vel, because here ambient noise (SE!<I 
Fig. 4) adds to Ipeaker noise. This i~ particularly notkeable 
at lower frequencies. 

The value of the Noise Integrator technique is demon· 
strated by the accurate mea,urement of a speaker response 
at very low level. (below 10dB for all frequencies, at which 
the output of the speaker is almon inaudible). The results 
which it provides are certainly more accurate than those 
found in the normal way from meter readings. This veri· 
fication of the measurement method permits reasonably 
confidence to be placed in the previously determined esti· 
mates Of ambient noi.e level. 

CONCLUSION 

A methOd lor measuring ambient noiie levels in quiet 
locations, such as audiometric booth., has been developed 
which is both fast and accurate. It can be used for 1/3 
octave band. of centre frequency 400 Hz and above. An 
application of the method has been to tile de.termination of 
.uitable operatil"lg conditions for a test booth.· It has been 
found that in order to maintain a margin of 10 dB between 
the MAF and the ambient noise level, the test booth must 
be in the base condition, I.e. the air·conditioning must be 
turned off. 
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FIGURE 1. 

Compariron of the astimate coefficient of variation of the 
eitlmate me"n square value 011/3 octave band while noise 
withths theoretical value. 



Comparison of the eSlimatp. coeffici~nt 01 variation 01 the 
estimate mean $quare va lue of 1/3 octave band electrkal 
and total noise with the theoretical value. 

FIGU~E3. 

The upper of 95% confidence limits for 1/3 octave band 
ambient noise levels 

FIGURE 4. 
SimUlated ambient noise measuremenu. 



REVIEW OF AMBIENT NOISE IN THE OCEAN, 

NON BIOLOGICAL SOURCES 

DOUGLAS H. CATO 



at these frequencies. A typical ambient nOise 'iPectrum 
would thus be the composite of a sea surface generated 
noise which would be dominant above SOO Hz. and traffic 
noise which would be dominant below 100 Hz. The noise 
from 100 to SOO Hz would contain contributions from 
both traffic and sea surface noise in amounts depending on 
.ctual ship traffic conditions and the sea state. Wenzalso 
refined ttle shape of the surface noise spectra, showing that 
there waS a broad peak at about 500 Hz. Some further 
sources of noise were discussed byWenz; thermal agitation 
noise which was considered to be well below other noises 
except at frequencies above about 30 kHz, noise from 
water turbulence, and seismic noise. 

Research following Knudsen, Alford and Emling, and 
Wenz, has refinoo our understanding of the sources of noise 
which they identified, The main are.s of measurement 
have been the North Atlantic, the Mediterranean, the 
Pacific Ocean of the coast of North America, waters near 
New Zealand, and the waters near Australia, New Guine" 
and the Indonesian Islands. 

THE NOISE GENERATED AT THE SEA SURFACE: 
WIND·DEPENDENT NOISE 

Relatianship between the noise and wind speed 

This is the prevailing noise of the ocean. 
broad spectrum and is significant from 1 Hz to well over 
25 kHz, although it may be obscured by traffic nOise or 
biological noise over some of this frequency band. AI· 
though early workers considered this to be the noise of the 
wave motion, later work has shown it to be more directl, 
related to wind speed than to wave height or se. state, 
Although the wind is responsible for generating the waves, 
there is no simple relationship between the wind speed and 
wave height at any instant. If the wind were to start blowing 
over a calm sea, small scale capillary waves would appear 
almost immediately, but it may take many hours for the 
large scale gravity waves to develop to the full height 
corresponding to the wind speed, and ttlesewould persist 
well beyond the cessation of the wind. Experiments have 
generally shown that the noise varies with the wind speed 
rather than the wave height. For example, Perrone (ref 41 
cross correlated wind speed and wave height measured in 
deep water near Bermuda and found that the waves lagged 
the wind by about 6 hours. Cross correlation of noise and 
wind speed, hoWt!var, showed that the noise lagged the 
wind by 0 to 1 hours. In addition, correlation of noise and 
waVe height showed that the waves lagged the noise by 6 
hours. This and other experiments have generally shown a 
significantly higher correlation coefficient between wind 
speed and noise than between wave height and noise. Mean 
wind-dependem noise spectra determined from measure
ments in waters near Australia (ref S) are shown in Fig. 1. 
Measurements from other parts of the world show similar 
spectral 'hapes. but actual noise levels may vary with posi 
tion and time. Also few measurements are available else
where at frequencies below 100 Hz because of the 
difficult,es of sep.rating the wirld-dependent noise from 
traffic noise. The Australian measurements had an upper 
frequency limit of 10 kHz: As these spectra approach 10 
kHz, they approach the slope of the spectra measured by 
Knudsen, Alford and Emling (ref 2) which extend t~ 2S 
kHz. The best estimate of wind-dependent noise above 
10 kHz for Australlan waters is taken.s an extrapolation 

of the measurements beyond this frequency using this 
,pectral slop~. The resulting level, are 2 to 3 dB higher 
than the average measured by Knudsen, Alford and Emling, 

Probably the most accurate empirical determination 
of the relationship batween noise level and wind speed was 
measured by Piggott (ref 6) in the shallow water of the 
Scotian Shelf. From 8000 samples of noise and wind speed 
he obtained plots like those shown in Fig. 2 whid1 are 
reproduced from his paper (ref 6). Each data point gives 
the mean noise level ± two standard deviation. fora parti· 
cular wind ,peed. For frequencies above 200 Hz, Piggott 
found that the dependence of noise on wind speed could 
be represented as a linear relationship between noise 
spectrum level, L, and the logarithm of the wind speed U, 
of the form 

L ~ A+20n IOQ1O U 
whera A and n are paramet~rs which depend on 

frequency but not on wind .peed. This can be more simply 
stated as 

where 
p aUrl 

rms sound pressure in a 1 Hz band, ond 
20 10g1O P, 
20109,0 a 

At frequencies below 200 Hl the noise lev~1 decreased 
to aoonstant level with decreasing windspeed,a. shown in 
Fig. 2. At these lower frequencies, the line of best fit to the 
data is obtained as ttle sum lof the intensitiesl ofa non· 
wind-dependent backgrourld noise and a wind-dependent 
noise whose level increases linearly with the logarithm of 
the Wind speed, These two noise comporlents are shown as 
the dashed lines in Fig. 2, This is a fairly accurate means of 
separating the wind noise component from the non·wind 
depandent component, which, as will be shown below, is 
traffic noise. 

Wind noillfi dapundence on position and lIIJ8S0n 

Although the above relationship between noise and 
wind speed provides a good fit to Piggott's data, it cannot 
generally bE applied to other areas unless the parameters 
A and n am allowed to v.ry. Crouch .nd Burt (ref 7) 
showed that this relationship could ba applied to deep water 
measurements near Bermuda with different values of A 
and n, and their levels were more than 12 dB below Piggott's 
at 1120 Hz. Some ofthi, difference may havebeendueto 
the greater depth of the hydrophonas. Even Piggott's results 
showed a seasonal variation in ttla mean depth of about 
6 dB over the 12 month period, a variation comparable to 
that due to a two change fold d1ange in wind speed,Piggott 
suggested that ttlis might be caused by varying propagation 
conditions due to seasonal variation in water temperatures. 
Wenz (ref3) also observed botn a seasonal variation of about 
8 dB, and a variation with position of up to 13 dB, in the 
mea~ur~ noise at a particular wind speed and frequency, 

Not only does the measured wind·dependent noise 
vary with position, but so .Iso does the rate at which the 
noise increases with increasing wmd speed. This latter point 
is illumated in Fig. 3 which shows the parameter, n, 
plotted as function of frequency for six studies in various 
parts of the world. Ead1 study represents a series of 
measurements in the one area, except for the Australian 
results which were obtained from about 30 positions in 
open waters in the Tasman, Coral, Arafurs and Timor Seas 



Wind noise dependence 011 depth 

depths 

Models of wind-depeo(/eot ooise 



LOW FREOUENCY, NON·WIND-OEPENDENT NOISE: 
TRAFFIC NOISE 

OTHER SOURCES OF NOISE IN THE OCEAN 

While wind-dependent noise and traffic no,,~ ,"" th~ 
prevailing components of tile ambient, othe, 
h6<1gnificantfromtimetotime, 



Rllin n"i~a 
Ra in on the sea surface rroduces hig h noise le~els 

under water o~er a bro..d trequency band, the noise of a 
heavy rain nQrm eXCl!edin~ the highe.t levels observed from 
t raffic noi~e and wind-<lependent no ise. He indsmann. 
Smith and Arneson (rei 26) measured noi$e ,peClfum le~els 

of betw~en 73 and 80 dB re 1 pPa over the Ireque ncy b>!nd 
50 Hz to 20 kHz for a heavy rain storm - almost whitt! 
noise over this frequency band. Born (ref 27) produced 
empirical relationships between noise level and rain fall 
rate in var ious frequetlCvbandslormeasuremenl$in ! lake 

Thnnoi,c,pcctrt.lmofah~avy rainslorm p;] 51 ing over 
Ihe hydrophon"i"hownin Fig. I. 

Sei~mk noi$C 

Wenz Irel 3)lirst,ugge'tedlhatsomeseal"\O i~cmight 

be seismic in origin, hut llt the time therewcrc pract icaliV 
no data ava ilable ro te.t t his idea. Rccent mcasurcmcnt~ of 
sea floot motion have been used by Urick (ref 29) to cal· 
culate t he resu lt ing noi.e in the water. Although the 
as.sumpt ion$ in these calculat ions limit the val id ity of the 
=ults, it seems feasible mat sei,mic noise might be signifi· 
cant at very lowfre'luenciel,say below 1 Hz and po"ibly 
below 100 Hz (with levell rll'<'reasing with frequoncy) in 
positions where other noises are low. 

Under an extensive sheet 01 .talJle ice, noi.e levels 
may be exceptionally low l>e<:ause the wale. surface i. 
shielded from the wind . On the other hand, the crack ing of 
the ice and collisions of ice flows ~an be responsible lor 
qu iU h igh noise levels. An aocount of the noise under ic. in 
th~ Antarctic is given by Kibblewhi te ami Jo nes Ir el 30) 

Thermal agitation 

Mell en Ird 31) hasc~lculal.dth. noise from thermal 
agitation 01 t he mediurl. It ri.~s at .bout 6 dB/octave, the 
spectrum level ~t 100 kH7 being ~bout25 dB re llJPa. This 

nOi ," , therefore. would bI! significant only al Irequencie, 
<loo v •• boot30 kHz. 

The roar of the noise from surf on a beich may be 
the dominant low frequency noise close to the beach, but 
beyond a lew kilometres it is usually ob'cu red by other 

Noise from drilling rigs 

TIle recentdevelopmentofoff·shoredrilling platforms 
has provided arrother potential source ufnoi,e in the ocean, 
altilouyhnodateislvailableatpresent. 

PREDICTION OF AMBIENT NOISE IN WATERS NEAR 
AUSTRALIA 

The preva il ing ambie nt noi,e spectrum from non· 
biologic~1 sources may be estimated bV summing Ith e 
intensities) of O1e ~ppropriate wind-<lependent component 
spectrum from Fig. 1 and traffic noise component spectrum 
Irom Fig. 5. The wind-<lependent component appl ic~ 

irrespective of W<lrer depth, and for sI1~I1QW hyd rophone •• 
Noise le ~els will be lower at deep hvdruphonC"S, and an cst i 
mate of the reduct ion in leve l may be obtained from the 
di,cussion above, under the he8d ing "Wind noi.edepend 
enee on depth" , The errors of e,tim.te for the wind 
depennent noise are aboo t±3dBlorlrequencie.aixlve 
200 Hz and ~ 6 dB be low 200 Hz. The traffic noise spectra 
in Fig. 5 are mean ~allJes,a temporal.nd spatial fluctuation 
of ± 5 dB about the mean m.v be ~xp"cted in each region. 
In the ,hallow, shalt area~ of the Ar.fur. and Timor Seal, 
traflic noise is ins ign ificant compared wit h wind no is e, and 
so may be ignored. The only measurement. of traffic noi.e 
in th~ CurJI Sea showi levels . imi lar to those of the Indian 
OL-ean, and this i~ nOt inconsi.ten t with ,hipping den,itie, 
and prop.gation condition. in O1e region. In the absence 01 
furthe r data the Ind ian Ocean 'P"<'lrum cou ld te n tati~e ly 
be used fur this sea. No data appea r 10 be available for 
waters south of Au,tr.lia. 

Rain on the sea surface will produce approximately 
whit~ noise .pectra over the audio freque",:y range. TIle 
spectrum in Fig. 1 shom the highest levels likely to be 
observed. Predictianaf lnvel. lor intP.rmediale ratesof rain 
fall may be obtained from ref 27. 
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