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GUEST EDITORIAL 
HEARING CONSERVATION REGULATIONS 
In view of the deterioration in hearing caused by noise in work situations for many 
years there is an obvious need for some control. 

The responsibility for preventing deafness should be shared by those who create the 
risk and those who work in it. The employer m ... st determine if there are exposures 
in exce" of those prescribed and, if so, he must be responsible for laking 
precautiomto prevent excess exposures unless he ha, been exempte dbythe 
authority. The employee has a responsibility to enSUre that silencing equipment is 
correctly used and that protective devices are worn when required 

Noise-induced deatness is a human problem which concerns people at work. It will 
only be solved when the p~ople directly ~ffected are informed of a clearly defined 
comp~ny policy on hearing conservation and when such employees are involved in 
joint consultation with management. Not-only wilt this consultation provide 
valu.blepractic.linformationforthesoiL.!tionoftheproblems,sUchas 
compatabllity betwEen operational and acoustlc re-quiremenu, but. if employ ...... are 
consulted. and are part of the decision. they are far more likely to co·operate with 
the whole program. 

The involvement of employees does not mean 'worker control' in the sen.e feared 
by some managers. It means consultation with employees who are part of the work 
team, an important point which is too frequently overlooked at senior levels of 
management. A fll'!lulation may not tell an employer that he shall consult with an 
employee. However, it can require him to supply the employees, or their 
representative with a copy of certain statements, such as an application to the 
regulating authority for exemption from some part of the rll'!lulations. In thi. way 
the employee will be brought into discussion with the employer. Progressive 
mat1agements. of course, realise the value of such discussions. If an employee is to 
operate a new machine it is reasonable to include him in discussions prior to the 
purchase ofamachmeinex""ssofa prescrlbed noise level 

Regulations cannot be discussed without reference to measurement of noise. Major 
areas for measurement !where measurements can and sllould be precise) are in the 
design of quieter equipment, in planning to reduce noise exposure and p~rticularly 
in determination of rloise emissions to compare machine. under .pecific oper~ting 
conditions. 

The StandardS Association of Australia has made a most valuable contribution in 
preparing a Standard Method of Measurement of Noise from Agricultural Tractors 
and Earthmoving Equipment. There is need for the preparation of funher similar 
standards for the measurement of noise emission from specified machines. A 
Standard is not legislation. but it can considerab!y assist in leg islation.Accurate 
methods of comparing sources of noise will plav a major role in future regulations 
and in ultimately reducing the noise from machines and the consequent risk of 
deafness. 

Owing to variations in levels. dUrations and type, of noises, measurements to 
deter",ine noise eXpOsure in work situation. still present difficulties. The prescribed 
figure for the introduction of regulations in N.S.W. and in other States is likely to 
be based on recommendatiorlS of the National Health and Medica! Research Council 
of Aumalia, I.e., a Daily Noise Index of 1.0 (equivalent to 90 dBA for 8 hours). 
Whilst the above level has been recommended as a starting point it is well known 
that there is still a considerable risk of deafness and that funhe r reduction is 
desirable 



The National Health and Medical Research Council ho<therefore recommended a 
lower figure for new plant and a progressive reduction over a period of time to 0.33 
Daily Noise Index !eQuivalentto 85 dBA for 8 hours). Whether all Stotes include 
thi' provision in regulations initially. or not. it is feasible to pr~dict that this figure 
will eventually apply. I firmlyconsiderth~ttr.e inclu.ion of such a provision is 
essential ~s ~n incentive to equipment m"nufaetur~rs "Jld to industry generally and 
as a guide for th~ir future planJling. 
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Although Austral.a'5 noise legislation is still in the early stages of development, a 
number of acts and regulations have been passed by State governmenTS, and some 
have already come up for revision, As the legislation continuas to develop, several 
important qUestions will requ>r~ amwers. 

One of the most urgent of these que,tior'lS is whether adequate facilities will be 
available for etlective enfo,cement. So far, the setting of noise sta{ld atds has tended 
to be done with .n,uflic.ent consideration of this matter. This requires immediate 
attention by the legislators. Nowadays in America, detailed analyses of the facilitie, 
nece""ary for enfo,cementand the costs of providing such fac.lities are usually carried 
out and the results taken into account insetting noisestandatds. 

A second question is whether the legislation will receive public support. To assist 
in gaining this, it seem5 desirable for the legislation to include two things: fintly, a 
preamble giving the Government's policy and legislation's purpose SO that the public 
is better .nformed on what the legislation seeks to achieve; and secondly, a statement 
ofthelikelyfuture,aswellasthepresentnoisestandard,.othil\the manufacturer 
and COnSUmer are provided with lead-times for ljJrther compliance. Present 
legislation in Japan includes current, future and "ultimate" noise emission standards 
for a variety ofso"rce5 and these are reviewed periodically. 

A third question is whether there shOUld be National. as distinct from State, 
legislation. It appean that if constramt. on trade between the Starn. owing to 
differing noise emi,sion requirements are to be minimised than appropriate 
National legislation should be enacted. On the other hand, the prime responsibility 
for community noise legislation may be better left with Starn and local governments, 
as is the case in America. This i. because the States, and areas within them, wilt 
have certain individual requirements; for example, in relation to predominant noise 
iources, climatic conditions and availability of finance for enfor cement. 

The last of the four questions is whetl1er the legislation will contain sufficient 
provisions to control potential,aswell as present, noise nuisance. Whileitis 
important to provide for remedy against existing nuisance, this is a "postfix" 
approach to noise control, as nuisance has to occur before action can be taken. It 
;s more important for the legislation to provide for and emphasise prevention so 
that nuisance can be anticipated and measures taken to control or mmimise it before 

~Caro!yn Mather) 
PRESIDENT 



NEWS & NOTES 
UNIVERSITY OF NEW SOUTH WALES 
MASTER OF SCIENCE (ACOUSTICS) 

The two-year part-time cou,se leading to the degree 
of Ma.ter of Science (Acoustics, will commence again in 
Session One, 1977. 

Acoustics is a rapidly growing field a. a result of the 
introduction of noise oontrollegisiation in AUlitralia and_in 
many (]~erseas countries. In addition ina-eased atumtion is 
being ""id to the acoustic requirements of venues for the 
performing ans as well as those of domestic, educational, 
industrial, commercial and public buildings. 

The course provides for post-graduate study in several 
important topics in acoustics including noise control in the 
community. ill induUry and in building. generally as well 
as auditorium design and advarl<;ed physical acoustiCS. 

The course is designed for graduates in architecture, 
engineering or science, but candidates for admission are 
considered individually. Graduates of the course may silfik 
employment in industry, research establishments, noise 
control authorities and other government bodies or may 
practice as acoustical consultants. 

Conduct of the course is the responsibility of the 
School of Architecture with the assistance of senior aca· 
demics of the Schools of Physics and Mechanical and 
Industrial Engineering. 

Enquiries concerning the course Should be addressed 
to the Deall, Faculty of Architecture, P.O. Box 1 Kensington. 
N.S.W. 2033. Telephone _. 663·0351. Applicants for admi~ 
sion should be lodged immediately with the Registrar, 
University of N.S.W. at the above addreS'S. 

AUSTRALIAN INSTITUTE OF PHYSICS 
ARCHIVE 

The Australian Institute of PIwsics Archive was 
established In 1972 for the preservation of items of histori· 
cal value relating to the history of physics and physicists in 
Australia 

The Archive is houS2d in the Adolph Basser Library, 
Canberra. by courtesy of the Australian Academy of 
Science. The Basser Library sarves asa centre for the study 
of science in this country. Its purpose istwo·fold. Firstly, 
it is a specialist libr.ry of published material relating to the 
history of AusthliTanscience, inciudingAustralian.cielltific 
publications. Secondly, it collects and preserves archival 
material and records the whereabouts of such material 

Archival."ateri"1 may consist of such things as draft 
manuscripts. laboratory day·books, Held notes, notes of 
experiments, personal diaries, letters, photographs, auto· 
biographical note,. memoirs, minute, of meetings. unpub· 
lished reports, etc. The Basser Library has profession.1 ,taff 
to advise 01"\ the suitability of material and the bert form 
and location for its storage. 

The Basser Library also maintains an Australia-wide 
catalogue of scientific manuscripts preserved by other 

libraries and institutiol"lS together with a biographical card 
index of Australian scientists from early settlement to the 
present day. It publishe; Records of the Australian Academy 
of Science as well as reports and anicies based on historical 
material. 

The Australian Institute of Physics wishes to encour· 
age physicists to help in tracing potential archival material 
and to make this available for permanent storage and future 
reference. Contributions and enquirie; may be directed to 

AlP ARCHIVE. 
c/·The librarian, 
Adolph Basser Library, 
Box 216, Civic Square, 
Canberra, ACT 2608 

BACK NUMBER SALE - JASA, NOISE CON­
TROL, AND SOUND 

In order 10 reduce storage costs, the Executive Council 
of the Acoustical Society ot America has voted to reduce 
substantially the inventory 01 back issues of JASA. Bafore 
disposing of the oversupply of back numbers, however. the 
is'Sues listed below will be made ilVaTiable to members at 
$4 each (regular price is $1) Or $3 each for quantities of 
100rmore issues. 

JASA 1947 to 1960 
Vol 19 through Vol. 32 -except Vol. 32, #4 and #5 
JASA 1965 to 1 970 
Vol. 37 through Vol. 48 
JASA 1912 to 1975 
Vol. 51 through Vol. 58 - except Vol. 54, #1, #2. 
and #3 

Some of the .pecial issues included in the above are: 

Vo~ Bekesy issue - Vol. 34. No.9. Pt. 2 
Mason issue _ Vol. 41. No.4, Pt. 2 
Hunt issue-·Vol.Ei7.No.6,Pt.I 
First Sonic 800m Symposium _ Vol. 39, No.5, Pt. 2 
Second Sonic Boom Symposium - Vol. 51, No.2, Pt. 3 

In addition, the following volumes of NOISE CON 
TROL and SOUND are available by complete volume only 
(6 issues) at $15 per volume: 

NOISE CONTROL - Vols. 1 through 1. 1955·1961 
SOUND - Vol •. 1 and 2, 1962·1963. 

Order! mu>! be prepaid and should be addressed to 
B. H. Goodfriend. Acoustical Society of America, 335 Ea,t 
45 Street. New York, N.Y. 10017. The deadline is 
31 Oecember 1916. 

CODE OF ETHICS 
Penditlg the production of a code by the Australian 

Acoustical Society, the Ethics and Practice Committee has 
recommended use 01 the 'Code of Ethic.' approvOO by the 
Council of The Institution of Engineers under By·Law 96, 
effective from 30th June, 1966. 

This recommendation was adopted by the AAS 



Federal Coullcil at i~ 8th Meenny ond '.'la, reolfilmed at 
the 15th Meeting in February, 1976. rh~ Code "f Elilrr< is 
reproduced below. 

PREAMBLE 
The further development of CIVirlS"tio~, tho can,crVJ 

tioll and application of naturdi rr,uurce<, Jnd the ""prove 
mallt of the standards of livlrlH 01 fIl""kIl)U d~pend IJ,g~ly 
upon tha work of the Engineer. For that wu,k to he tully 
effective, it is necessary nOl only thilt Engineer, 
constantly to widen their knowledge ilnd improve therr 
skill butar.o that the communrty avalllts~lf of the assist­
ance that Engineef$ can give and that it be able to pla~e its 
tru,t unreservedly in tho Integrity and judgement of the 

To this end 011 members of The Institution "rC en­
joined to COliform with the letter and the spirit of the Code 
of Ethics set "nd, in "ddition, to comport 

Duty to Community 

such dIgnity and propriety as 
respect of the community 

1. An engineer's responsibility to the community shdli 
at all times come before his respom<biilty to the Profe"ion 
to sectional or private imere'ts, or to other !::nqln""" 

Matters of Fa« 
2. If called upon to give eVldencc or utherw"" to,p~ak 
on a matter of fact, he sholl spc"k whdt he IJcl<~v~< to be 
the truth. irrespective of its effect on hi, [)wn int~res\" the 
interes~ of other Engineers. 0'- other ;cctlonJI i!lkr~'\S 

Mamrs of Opinion 
3. Unless he i~ convinced that hIS duty t[) the community 
campels him so to do, he 5h~11 no! express opmiolls whicll 
reflect on the ability or integrity of another Engin~er. 

Intra·Profes.ionaICourtesy 
4 He sh"1I neither maliciously nor carelessly do any 
thing likely to injure, directly orindireclly, the reputation , 
pra$pects or business of another Engineer. 

Diligence 
6 In whatever capacity he is engaged, he shall assidu 
ouslyapply sk>!1 and knowledge in the intcrest$of his 
employet or client, 

Limitations 
7. Ifhei~canfronted by a plClblem which c"lfs foe knnw 
ledge and experience which he d",~, not he 'holl 
not hesilate to inform hi' the I~cl, 
and sh,,11 make an approp"~te 
desirability of obtaining furthel 

Trainlngofsubordinatas 
8. When in a position of authority over other E"9.neer>, 
he shalitakeeverycaretoaHord to th(l'~ under hi' direction 
every reasonable opportunity to advo"ce Ihe;' knowledge 
andexjl<1rience, 

Credit to Subordinates 
9. He shall ensure that proper credit is given to any 
StJbordinate who has contributed in ""Y material WJy to 
work for which he is responsible 

AccaptanceofF8Y1)U1'$ 
10. He shall at all times avoid plaCing himself under any 
obligation to any person or firm in whose dealings with his 
employer or client he may be concetncd. If such an obliga­
tmn e~lSts he shall fully disclose the fact to his employer Or 
client. He 'hall nat accept any substantial gJft or favour 
from sucil per,on or firm 

11. Ifhe has any sub'tarHial fillancial intercst in any firm 
or company tho! m"y tender or contract for the construc­
tion of. or the supply of, any materials or eQurpment for 
any works for which he is in any degree responsible, or ifhe 
i, ~ntitled to <lny patent roy~lty or gratuity in respect of 
Jr1y eQuipme"t or p'ocess likely to be used ioconnection 
Wilh such work>, he shall fullydisclase in writing the cir 
curm1ances to his employer or client 

He shall not raport upon or make recommenrJat'om 
on any tender from a company or film In which he has ""y 
sub~tantial financi~1 interast or on tenders which Include 

Confidenti .. llnfarmation 
12. Heshallootusefor his personal gJln ur arlvantage. nOI 
shall he disclose, ~ny confidential ,nform"lioll whfch he 
may acquire as a result of spocial opportullfties arisin~ out 
of work done for his client or employer 

ContrllCt Preparation and SuperviSion 
13_ In the preparation of plans, speciiic"lIons and G"nllaCl 
documents, and on the supervisioro of cnnS!luct'on work, 
he shall assiduously watch and cOnServe theintere,tsofhli 
client or employer, However, in the interpretation of can 
tract documents, he ,hall maintain an attitude of scrupulous 
impartiality as between his client Or employer, on the one 
hand, and the contractor an the 01her. and shall, a~ far as 
he can, ensure that eoch party to the contract 'hall discharge 
his re,pective dU\le,,,nd enjoy hi$ respective rights asset 
down in the contract agreement 

Con,ulting Practice 
14. He 'hall nat describe him,elf, nor permit himself to 
be described, nor act",,, Comulting Engineer llnl~ssheisa 
Corpomte Member and occupies a position of professional 
independence and IS prepared to design and supervi,e the 
construction of engine~ril)g work and/or to act as an 
unbiased and independent adviser on 
and unless he conducts hi5 practice in 
with the conditions approved by the Councd 
Institution, 

Busin"ulnterestt; 
15_ If he is " Director or employ"" of dny Company thot 
offen, Consulting Engineering Services In " manllH a"dior 



on te,m, uther than those app,o~ed by the COllneil of The 
Insmution for a Consult,ng Engineer he shall not permit 
hIS name tD be used ,n any Jdvertisement of such se,vices. 

SolimtillgWork 
16 A COrl$ulti,,~ Engineer shall not solicit professional 
wDrk, c,thOf dir~ctly or indirectly, or by sro agerot, nor shall 
he any peJ>01l who may irltrodklce clients to him, 

AdvertisemHnt! 
17. A Consult'n~ En~m""r may publish notices or profe~· 
siorlal cards, permit the d'WI"y of ~is name on works under 
construction and on commemorative "tablets and prep"re 
brochur~s giving details of his 'practice provided thot all 

LETTERS 
INTERSTATE CO-ORDINATION OF 
LEGISLATION 

Dear Sirs. 

publi,hed m~tt"r shall be In <Jccordance with conditions 
approved by th" Coullcli of The Institution. 

Con1inuanceofPartnership 
19. Nu member 'hnll continue in partnership with, nor 
,holl hedCl ina%oclnl.on orr.onjunClioo with. any Engineer 
who has been removed from m€mbe~hip of ThE In,titution 
because of unproiessional conduct. 

p,?s,i!)lp ,ep,~;entJvoll of the A.C.T on the committee. 

To date four meeting' of the Committee have been 
held and verV$atishctory progress has been made 



Noise measurement 
made easy 

DIGITAL DISPLAY 
• Ex""PtionillaccuraeywithO. l dB 

• Eliminate'eyeb;Jlliveraging'in 
conlin llou5mode (neady nate 
noise) 

• Never lose aitical readings with 
captv"facilitV 

• NomoremeterwatehiJl\ltoobtain 
rnlllimum $OUndleve' values (maM. 

model 

• Norange-changir.gwilhSOdB 

• Easy·to-re;tdlinearmeterscillein 

with the 

General Radio 
GR 1981 Precision 

Sound Level Meter 
The GR 1981 has been specifically designed to 
cater to the needs of industry and the 
community in general, where noise levels may 
cause loss of hearing or constitute an 
environmental ilnnovance. 
For further information on the GR 1981, 
contact us at any of the following offices; 

e ADELAIOE356·71lJ e BRISBANES2.125S - HOBART23· 184 1 
eMELBOUI<NE 699.<1GGG . PERTH 65 ·1000 . SYDNEY648·1711 

NATIONAL SALES AND SERVICE IN All STATES 



THE DIDGERIDOO 

The following technical note is a brief report of a talk 
and demonstration presented to members of the Victorian 
Division by Trevor Jones on 7th November, 1975. 

Trevor Jones is Profassor of Music at MOllssh UIlI 
versity. Hi. interest ill Aboriginal music and didgeridoos has 
e:.:tendad over many years,and ten years ago, he addressed 
us on the subject "The Didgeridoo - an Acoustical Puzzle". 
It is now not 50 much of a puule, but some mystery 

The didgeridoo Slarts it> life as a tree in Northern 
Australia, where termites aravery active. Abongines wanting 
adidgeridoo,tapeaclllikelytreeastheYP<lSs,liSleningfor 
the characteristic sound of one whicll has beene:.:tensively 
hOllowed by termites. The tree is cut down and trimmed 
e:.:ternally, the bore is cleared out, and a didgeridoo has 
been made. They can be various sizes, and the bore may 
range from roughly cylindrical to roughly tapered. 

Although it is wooden, il can be classed as a brass 
instrument because, like more modern orchestral brass 
instruments, it has nO rlMld or whistle of its own, but relies 
on the player's lips to generate the basic sound. Not all 
"brass" instruments are made of bra .. now, and not all 
"woodwinds" sre made of wood, but the terms sre retained. 

As with "brass" inSlruments it sounds its fundamental 
note when the players lips are lome and the wind pressure 
is low, and sounds overtones as the lip tension and wmd 
pressure increase. There is however, no nicely shaped 
mouthpiece, no end bell and no nice dean bore, but there is 
a lot of air to be vibrated with relatively poor energy 
coupling to the player and to the outside. The effort 
required to play it is therefore rather great, and the shape 
and colour of the player's face changes as he strives for 
high notes orcomple:.: effects. 

The bore shape of mon didgeridoos is a slender 

truncated cone. The notes produced (i.e., the notes which 
are strongly reinforced sre not the same asthoie.produood 
by either a cylinder or a non-truncated cone. The first 
overtone occurs at about afrequenceratioof% above the 
fundamental, whereas a cyllnder gives a ratio of % and a 
complete cone gi~es a ratio of %. The other overtones also 
do not conform to the regular series of odd harmonies for a 
cylinder and alt harmonie. for a cone. 

Helmholz, in "Die Lehre von den Tonempfindungen", 
developed lin equation for the notes of a truncated cone 
and found that it sounded as a stopped pipe of the same 
length for its higher tones and, at the lower tones, like an 
open pipe of length equal to the COrle form which the 
truncated cone was taken. A test verified thise:.:ceptthat 
the fundamental calculated tone was not observed. An 
American, Benade, has recently written about" series of 
privileged notes of brass imtruments. These are notes 
which are reillforced bUI are not members of the harmonic 
series 1,2,3,4 ... e:.:pected of conical tubes. [Brass instru 
ments are generally not true COneS anyway.] The mystery 
is not yet solved. 

So mucll for the physics. Trevor then played the 
didgeridoo, and made most fascinating sounds. He showed 
how a combination of a note sung through the instrument, 
while it was being blown, could enhance the richness of 
sound by adding combination tones and beats, and how the 
Aborigines produce complex pl)tterns by singing various 
notes, playing fundamental or overtone, and tapping the 
instrument with a stick. We were instantly transported to 
Arnnem Land, Most of the sounds were quite terrible, 
judged by our musical standards, and no doubt our har 
monious music would bore or annoy an Aborigine. Indeed, 
if a didgeridoo has a fairly cylindrical bore, such that the 
first overtone is a harmonic of the fundamental, the 
Aborigine does not play the overtone 

The didgeridoo i. quite a remarkable instrument com· 
pared with other primitive ones, alld the virtuosity of the 
Aborigine is also remarkable compared with other primitive 

BULLETIN PUBUCATKJN DEADLINIES 

Members and persons interested in the Society and 
Acoustics are invited to submit items for publication in 
forthcoming Bulletins: technical articles, shortar tecllnical 
notes, brief reports on current researcll, news of members' 
and Divisions' activities, letters, or any items of general 
interest to members 

All submissions for publication should be clearly 
legible, and preferably typed with 1% spacing. Apart from 
Technical Papers there are no special requirements for the 
format or presentation of items submitted lor publication. 

Technical papers (articles on technical topicsex(;eed· 
ing about 2000 words) should be typed with 1% spacing, 
and include a summary of appro:.:imately 150 words. 

Relevant information "bout the author should also be 
provided (appro:.:imately 100words) 

Contributions should be forwarded to 'The Bulletin 
of the Australian Acoustical Society, Science House, 157 
Gloucester Street, Sydney, 2000". 

Acceptance deadlines for publication are as follows: 

Volume 4, Number 4, December 1976 
Full Technical Papers 
Other Shorter Items 
Volume 5, Number 1, June 1977 
Full Tedlnical Papers 
Other Shorter Items 

4th February 
18th February 
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ADVANCE NOTICE - 1977 AAS CONFERENCE 

The Australian Acoustical Society's Annual Confer­
ence will be held in Perth, W.A., on Monday and Tuesdav. 
29th and 30th August, 1977. The Conference is jointly 
>pomored by the AAS and .the W.A. Division of the 
Institutionaf Engineers,Australia. 

The theme of the Conference will be 'Noise and 
Vibration in Industry'. A detailed program of topics and 
call for papers will appear in future issues of The Bulletin. 
Preliminary information may be Obtained by eonta<;ting 
Graeme Yates, Department of Physiology, Ufliversiw of 
W.A., Nedlands, W.A., 6009. 

9th leA - MADRID, JULY 1977 

Theme: Acoustics and Habitat 
PlanningtheacOI.Isticenvironment. 

Cireular 3 is now available, and the information it contains 
isoullinedbelow' 

(if Invited Spe.ker. to the Congress ar~: 
Lara (Spain) - Acoustic and Habitat 
Banade (USA) - Musical Acoustic~ Today A 

Scientific Crossroads 
Brekhovskikh (USSR) - The Ocean as an Aoousti 

cal Medium 
Evans (UK) - Interaction Between Physiology and 

Psychophysics in Aooustics 
Fuchs (Argentina) - Objective and Subjective 

Acoustic, Evaluation of Rooms 
Fujisoki (Japan) - Speech Information Processing 

by Man and Machine 
Heckl (BRDJ - Application of Energy Considera­

tions for Solving Structural Probl~ms 
Schultz (USA) - Noise Control in Buildings, codes 

Europe and USA 
Wertenvelt (USA) - Nonlinear Acoustics: Theory 

and Applications 
Zwicker (BRD) -Recent Developments in Psycho-

(iii Classifications for Contributed Papers are: 
Environmental Acoustics 

NoiseandV,bration 
Psycho and Physiological Acoustics 
Physical Acoustics 
Electro3(:oustics 

(iii) SpecialSessiom: 

(iv) 

Besides ordinary sessions there will be speci.1 meetings 
and round-table diilCussiom will be .rranged on 
request. 
In the afternoons there will be open ... "ions on co· 
ordinated rese.rch promoted by lCA on subj""t!; of 
interes.t to the Scientific Committee on Problems of 
the Environment: 

Hearing ThreSholds of Isolated Human Population> 
Sound Propagations Outdoors 
Noise Propagation in Buildings 
Effects of Noise on Wildlife Communication 

(v) Advance Programme 

(vi) 

(vii) Definitive Registration (Registration must not be 
later than 1st February, 1977). 

(viij) Fees 

(ix) 

The Congress fee i~ US$70.00 which includes publica 
tioos, attendance at $cientific Sessions. services such 
as banking. tr.vel information and telex facilities, 
official reception and farewell party. 
The fae for accompanying members is US$25.00. 

Accommodation may be arranged at prices ranging 
between US$8.00 per person per night and US$53.00 
per person per night. 

(xl Satellite Symposia 
Information on .. tellite symposia in Barcelona and 
Seville on "Sound Recording and Reproduction" and 
"Hearing and Industrial Noise Environments". 

Copies of Circular 3 ond further information is available from 
Jack Rose 
National Acoustica' Laboratories 
5 Hickson Street 
Sydney, NSW. 2000 
Phone: (02)20537 



INTERNATIONAL ACOUSTICS EVENTS 

The following information on conferences Jnu symposia 
have been supplied by: 

International Commission on Acoustic' IICA) 
InformationServiCl! 
c/o Awu.tical Commission 01 the C7ecnoslu""k 

Academy 01 Sciences 
Provaznicka 8, 11000 Pragt.!e 1 

Argentin.: 
March 13-19, 1977, Bueno. Aires 
"XI Wmld Congress 01 Otorhinolaryngology" 
President: Plol.J_ M. Tato 
Secretary: ProLJuanCariosAranz 
Detail,notyetavaliable. 

Austria: 
July 18-23, 1977, Ossiach 
"Second Workshop 00 Physical and Neuropsychological 
Found~tions of Music" 
org"oiled"s part of the Carinthian Summer Fe,tivaI1977 
in co-operation with Austrian B",adca,ling O'g. ~nrl 

Univeriny of Denver, Color~do, USA 
Subjects: 
1. Acou,tical Features of Muskal In\trurll~nl~ relevant to 

MU5icai TOni"! Qu~lity 
2. Psychomotor control of MuSfc P~rformallr." 
3. Neuropsychological A,pects of MUSICiliity 
Write to: 

Prof. Juao G. Roederer, 
Dept. 01 Physics and Astronomy, 
University 01 Denver, 
Denver, Colorado, 80210 

France: 

b) Sept"mber5-10,1977,Paris 
"Intern"tional Confereoce on Lattice Dynamic," _ 
various aspects 0/ phonousaod latticedvnamics. 
lnlormationfrom: 
Prof, R. M.PTck, 
Oept.de RecherchesPhy.icu", 
Escalier22,4 Place JlJ:;sie" 
75230 Paris, C.dex05 

Czechoslovakia: 
October 1977, High Tatra Mountaim 
"16th Acoustical Conference On No'w < 

held by the Acoustical Commission 01 the Cle~hoslovak 
Academy of Sciances 
Secretariat: 

House of Technique, 
KOCIIlova 17, 88130 Bratislava 

Denmark: 
Augwt 15-18, 1917, 80113 Center Cclpenhagen 
"17th International Congress of Logopedic, 
Contact: 

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

Great Britain 
8) June 29·July1, 1977, Imperial College 

"Ultra,onics International 1977' 
exhibition-
Detailslrom 

Ultrasonrcs, IPC House 
32 High Street 
BuildiordSurreyGU13EW 

h) September 12·23, 1977, Southampton 
"Diagoosticsand Data Analysis Symposium" 
Institute of Sound and Vibration ResBf;rcn Univ8""V of 
Southampton, Southampton S09 5NH 
Qrganiser: Dr.A.Hughes 

cI November 14-17, 1977, London 
"2nd Symposium of FASE on EUrOP'}3fl Nui,c Legisl" 
tion' 
Main hf!lldings of the programme: 
Criteria (derivation,surveys, L1, etc.] 
Instrumentation (performance, accuracy. "mpllcity 

costs,etc.) 
Standards (review of national and inwrn_ ICQ"lation, 

Social cost benefit,etc,1 
law~ (types of laws, EEC, UK, in'poctoriates, codes of 

practice, policing, enforcement, implementation, 
psychology.! 

Orgoni,ed by the Institute of Acoustics in collaboration 
With the Britl5h Soc. of Audiology and the Dept. 01 
Environment 
Detililsfrom: Inslitute01 AcowHICS 
Secr~tary' P.G.C. Mylne 
47 Belgrave Square 
London SW1X SQX 

bl October (date fixed later) 1977, University of Shi7uoka 
"Meetmg 01 the Acoustical Society ot J"~an" 
~oll bran~he.of.cou.tics-

Qn both,details from: 
Awusti~"1 Society of Japan 
Ikeda Building, 
7Yoyogi2-cl1ome, 
Shibuya·ku, Tokyo 



Switzerland: 
a) March 2·4, 1977, Zurich 

"INTERNOISE 1971" 
-main topic "Noise Control, the Engineer's Responsi· 
bility"-
1. Units, modern measurement and da1a acquisition 

methods. 
2. Noise prediction for land use planning and idustrial 

hygiene 
3. Optimum noise control in view of technical and legal 

constrains. 
Secretariat: 
Internoise77 
ETH 
S006Zurich 

b) Juna 14-18. 1977,80881 
"7 Intematiollll18 Fachmesse fur Umweltschutz Pro 
Aqua-Pro Vita 77'" 
-Wesser, Abwasser, AbfalL l.uft. l.arm­
Sekretariat Pro Aqua - Pro Vita 77 

cia Schweizer Mustermesse 
Postfach 
Ch·4021 Basel 

U.S.A.: 
B) May9-11, 1977, Sheraton Hotel Hartford, Conn. 

"IEEE - International Conference on Acoustics, Speech 
and Signal Processing" 
-also I.mderwater a(:Qustics, electro-acouS'\ics and noise 

General Chairman: 
Harvey Silverman 
IBM-T. J. Watson Research Center 
POB21a 
Yorktowll Heights, N.Y. 10598 

b) June 7·10, 1971, Stale College Pennsylv. 
"Meeting of the Acoustical Society of America" 
-all branches of acoustics-
Chairman: JOhnC.Johnson 

Pennsylvania State University 
PA 16802 

c) December 13-16, 1971. Miami Beal::h, Flor. 
"Meating of the Acoustical Society of America" 
-all branches of acoustics-
Chairman: JohnG.Clark 

Yugoslavia: 

Institute of Acoustical Res. 
615 SW Secolld Avellue 
Miami, Fl. 33130 

June 6-9, 1977,Banja l.uka 
"XXI ETAN Conference" 
-all branches of Acoustics­
Information from: 

A<:ousticai Society of Yugoslavia 
Secretary Dr. P.Pravica 
cia Elektrotechnical Faculty 
SuI. revolucije73 
l1QOOBeograd 

1978 

CzechosloYlikia 
Autumn 1978 
"17th Acoustica! Conference on Electroacoustics and 
Measuring Technique" 
Organised ,by the Acoustical Commission of the Czechos· 
lovak Academy of Sciences. Details to be armounced. 

Poland: 
September 19-22, 1978, Wanaw 
"2nd European Congre •• on Acoustics Of FASE" 
-main topics: Acoustic waves and structure of matter, 
Ultrasonic methods of location and recognition, Objecti"" 
alld wbjective evaluation of sound in limitedspa<:e­
organised by the Acoustical Committee of tile Polish 
Academy of Science and the Polish Society of Acoustics. 
Details to be announced. 

U.s.A. 
iI) June 13-16 1978, University of Rhode 151., Kingston 
"Meeting of the Acoustical Society of America" 
-all branches of acoustics-
Chairman: St~nley L Ehrlich 

Raytheoll Co., Sub Signal Divi!. 
BOl< 360, f'ortsmouth, RI 02871 

b) November 26-Decembe-r 1 1978" Honolulu. Hawaii 
"Meeting of the Acoustical Society of America" 
-all branches of acoustics-

JohnC. Burgess 
University of Hawaii 
2540 Dole Street, Honolulu 
HI 96822 

c) "INTERNOISE 78" 
Detaillto beilnnounced. 

19,. 

CzechoSlovakia: 

"18th Acoustical Conferellce on Room and Building 
Acoustics" 
organised by the Acoustical Commission of the 'Czechoslovak 
Academy of Sciences 
Detail. to be announced. 

Denmark: 
August 1979, Copenhagan 
"Ninth Inlernational Congress of f'honetic Sciences" 
Information from: 

Prof. E. Fischer·Jorgensen 
Secretariat ISf'hS 
Kongastein 45, DK·2830 Virum, Dl!!lm. 

Yugoslavia: 
Mid Sep1ember, 1979, Oubrovnik 
"3rd Symposium of FASE on Building Acoustics:: 
Organised by the Acoustical Society of Yugoslavia in co· 
operation with Acoustical Commissions of Academies of 
Science of Czechoslovakia, Hungary alld Roumania. Details 
to be announced. 
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TENTH leA IN AUSTRALIA 

REPORT OF leA SUS-COMMITIEE TO AAS 
ANNUAL GENERAL MEETING - MELBOURNE 
- SEPTEMBER 1976 

J.A. Rose 

The year since the leA Sub-Committee last reported 
to the Society has ~een a number of significant develop· 
ments in relatlontotheholding of the 10th leA in Australia 

Firstly, we forwarded a formal report on progress 01 
the Society for consideration bvthe ICAat their meeting 
in March/April of this year. 

The report Olltiined the formation of the West 
Australian Division, moves toward formation of the South 
Australia" Division, the growth of all membership grades, 
Society activities since last reported and the special alTange­
ments tot setting up a fund in advance of the Congress. 

After consultation with the State Divisions and re­
presentatives of the New Zealand Acoustical Society it also 
included a programme for the 10th Congress and satellite 
conferences on the following dates and themes. 

Main Congress: Wednesday July 9, to Wednesday 
July 16, 1980, Sydney NSW, "Acoustics in the 80's". 

Satellite Conferences: Monday July 7 - Tuesday 
July 8, Victorna. "Shock and Vibration", South 
Australia, "Recreational Noise and its Control". 

Thursday July 17-Fridav July 18, Western Australia 
"Physiological Acoustics", New Zealand, "Underwater 
Acoustics". 

The main theme was meant to ellCompass the broad· 
est spectrum of acoustics and thus draw support from as 
many overseas acousticians as possible while the satellite 
conference themes represent fields of specialised local 

Though the COmmission will not make any armounce 
ment of the allocation of the venue for the 10th ICA until 
it meets concurrently with the holding of the 9th ICA in 
Madrid ne~t year, it has informed its parent body, the 
International Union for Pure and Applied Physics, that a 
firm decision has been made for Auotralia and Professor 
Clarkson, in discussions with our President, Carolyn Mather, 
suggened that we drop all referencestothep05sibilitythat 
the meeting may flOt be held here as planl1ed. 

In consequence of this we have set in motion a serie. 
of actions planned for such an eventuality. These have 
i~volved enlargeme~t of tile Sub·committee, allocation of 
specific areas of planning to particular members, establish· 
ment of me-chanisms for liaison with Divisions and mOlff!s to 
keep the general membenhip fully irlformed of how things 
~re progressing. 

In this regard members will have seen already a news 
item in the June issue of the AAS Bulletin, Look for more 
of these in each issue in the section dealing with wnfer· 

We have notified various organisations who may assist 
uS with the planning of the congress of our success and will 
be negotiating further to obtain the best deal for the Society 
if and when we need them. 

The Sub·committee is particularly th~nkful to the 
N.s.W. Division for its contribution of the $1000 profit 
from the Medlow 8ath Conference and, also for the levies 
forwarded by Oivisiofls. This has enabled us to place $1500 
in a high·interest account which falls due in 1979 while 
retaining sufficient for a small working capital. WI! intend 
to keep preliminary expenses to the minimum and place all 
further funds into high·yield areas as soon a> we receive 
them. 

Following a suggestion from Professor Clarkson we 
have begun informal flegotiations with the AudiolOllical 
Society of Austr.rlia and the Australiao Branch of the World 
Federation for Ultr.rsound in Medicine and Biology for the 
possible holdir.g of conference. in Australra on dates which 
could attract acoustical specialists in these fields to attand 
ICA, satellite conferences and their Own spe-cialised meet­
ings. It is too SOOn to ailsess how successful this will be but 
we intend to liaise with any gro"p who will encourage a 
larger number of OvelSea! acousticians to visit Australia and 
attend ICA as, the greater the number. the more benefit 
will be derived by Australian acousticians generally which, 
in turn, must be of ultimate benefit to the Society. 

The importance of ICA with 'llgard to the growth in 
Australiaofacousticsgenerally,and the Society in particular 
canl10t be stressed too highly. 

Members should use ICA as a strong argument when 
recruiting flew mem~rs and especially for Sustaining 
Members as allocation of !uch an event isameasureofour 
standing in the acoustical world and also be-cause they will 
be asked to accept a larger proportion of the load associ· 
ated with financing the COngress in the years following the 
officialannoul1cement. 

Also, even before that annoul'lCement, members when 
travelling overseas or contactingcolillilgues by letterwoutd 
help the Society's goal if they publicised the meeting and 
stressed the advantage this event has as th~ only possibility 
many European or American acousticians will ever have to 
visltAustralia. 

We remind members, and especially those who may 
be associated with the plan!ling of the 1980 ICA.or its 
satellite conferences, that attendance at the 9th lCA in 
Madrid next year would be not only rewarding as a chance 
to hesrand discuss their ideas with overseasspeciolistsbut 
also of inestimable value for observing the probl~ms and 



techniques for runnil'l9.uccessful conferences. 

The ICA Congress will be held from Monday July 4 
to Saturday July 9. The theme is "Acoustics and Habrtat" 
which must be of interest to a wide spectrum of Australian 
acou.ticians and the Satellite conference dates and themes 

Barcelona, Friday July 1 to Saturday July 2. "Sound 
Recording and Reproduction". 
Seville, Monday July 11 to Tuesday July 12. "Hear 
ingand Indu.trial Noise Environments". 

While both will be of great interest to most Australian 
delegates the second conference has a special meeting on 
"impulsive noise hazards" which is of major significance 

BOOK REVIEW 

NOISE AND NOISE CONTROL, Vol. I 
M. J. Crocker and A. J. Price. eRC Press. 1975. 309 pp., 
iIIus., Price: US$32.95. 

I have heard that many publishers are severely restrict 
ing the number of text·books they send out for review 
becausethenumheroffree copies issued in this way exceeds 
the number of sales in many cases. I will be the first to 
applaud if such measuresaretaken by all publishers,because 
I consider SlIch "gifts" are often wasted, especially when 
thebookisafundamentaltaxt. 

The review often appears to be written from the du!\ 
jacket and the table of contents. I suspect the book is never 
used and the genuine student of t!le subject pays more for 
hisbooksasa comequer>ee. And If the genuine student has 
the misfortune to live in Australia. the distributors will 
make sure he i. further di>eouraged from educating himself 
by charging at lea,t twice as much for the book as it would 
cost in the UK or USA 

Having said all that, I hope CRC Press send me 
Volume II of Noise and Noise Contra! before they too 
restrict their free issues. because if Tt is anything like 
Volume I it will be expensive but worth bllYing. Volume I 
is a ref""hing departure from most of the books on noise 
control that have been published in recent years. The theolY 
and refe",nces are given for anyone wishing to go into the 

for hearing conservation. 

The sub·committee. is prepared to organise travel 
arrangements on behalf of those who wish to attend the 9th 
ICA. The greater the number the better the deal will be in 
relation to both price and flexibility of schedules and visits 
to other centres of acoustical imerest.so please notify us 
soo'n of your inlefltion to attend so that we can negotiate 
these matters from a strong poSition. 

The sub-commiuee reports a successful year and 
looh forward to the coming year as one of great importance 
for setting up the organisation which will ensure a success 
in 1980 and thereby enhance the status of the Society and 
8cousticsgenerally in Australia. 

subject in detail but the book can be read on a more 
superficial or descriptive level. The authors have obviously 
used some veIY ",cent primary source material (the most 
recent reference is dated 1975) which. for a book which is 
primarily one on fundamentals, is commendable. 

The book is in filfl.!chapters: 

- Some Fundamentals of Sound and Vibration 
- Human Hearing and Subjective Response to 

Sound 
- Instrumentation for Sound and Fibration 

- Acoustics of Enclosures and 
- Architectural Acoustics. 

My main criticism of this book involves the chapter 
on Architectural Acoustics. Obviously an important part of 
noise control work involves buildings, but most of the 
chapter on Architectural Acoustics is concerned with criteria 
for the design of auditoria, which has very little relevance 
to a book on Noise Control. 

Photograph. of instruments are included in the book 
which is a useful departure from normal procedure. The 
photO{lraphs however give no indication of the size of the 
instruments and could be misleading about the number of 
menufacturers in the field. 

Reviewed by Fwgus Fricke. 



STANDARDS ASSOCIATION OF AUSTRALIA 
AK/- ACOUSTICS STANDARDS COMMITTEE 
COMMITTEE ACTIVITIES JULY 1976 - JUNE 1976 

R. Nagarajan, 
Engineer·Secretary, 
Standards Association of AlJstral'd. 

During the period JlJly 1975 - JlJne 1976, all the 
ACOlJSlics Standards Committees and ACOlJstics Executive 
maintained a high level of activity. The statistics of the 
above committee activities during this period are given 

New and revised standards plJblished . 6 
Drafts issued for public review . . 2 
Meetings held ....•......•.... 24 
Projects in hand. 30 
Standards ,n comse of plJblication ........... 7 

An effective co--oldination was maintainlld with the 
activitie. of ISOITC 43. Acoustics and IECITC 29, Electro 
3colJstici by way of .ubmission of Australian comments on 
international draft standards at variolJ! committee stages 

AK/- Committeew3s mpresented during the meetings 
of ISOITC 43fSC 1 Noise by Dr Carolyn Mather and 
IECfTC 29 - Electro acoustics by Mr Louis A. Challis, held 
in U.S.A. Mr John Irvine also attendlld the meetings of 
ISOITC 43fSC 2 - 8lJilding AcolJstics held recently in Paris. 

The details of activities of the various AKf- Commit 
tees are given below. A number designation has been used 
to indicateth8stagewhich each current project has reached. 
as follows 

Investigation and preliminary work 
2 Committee drafting 

Draft is'lJed for PlJblic review 
Review of comment 
Postal ballot and final stages 
In course of publication 
An asterisk (') denotes a new project started during 
the year. 

Committee: AK/1 - Terms Units and Symbo1s 
Chairman: A. K. Connor 
Secmt",y: R. Nagarajan (SAA Staff) 
Activit,es: The committee continlJeno SlJrvey standards 
produced by other committees to enSlJle that any new or 
amended definition can be included in AS 1633 when a 
reprint is required. Other committees are invited to submit 
propo,als for items to be included or amended at that time. 
A detailed comparison of AS 1633 with ISOfDIS 31NII 
has been made. In general there ii close agreeme~t between 
composable items in the two publication!;. A short list of 
minor ame~dments and additions has been prepared for use 
when AS 1633i,reprinted. 

AK!2 - Instrumentation and Techniques of 
Measurement 
R. A. Piesse (National Acoustic Laboratories) 

DeplJW 
Chairman- P. DlJbout (CSIRO Divi,ion of BlJilding 

Research) 
Secretary· R. K. Prof,tt (SAA Staff) 

Standards PUblished: 
1081 Measurement of Airborne Noise Emittlld by Rotating 
Electrical Machinery 
1259 SolJnd Level Mete .. 

Part 1 General PlJrpose (Reviiion of AS Z37·1967) 
Part 2 Pr!l<!ision (Reviiion of AS Z36·1967) 
Part 3 Precision Sound Level Meter for the Measure 
mentof ImplJlsiveSounds. 

Current Projects: 
Pressu,e calibration of microphones by lhe reciprocity 
technique (to be 1232) • .. 6 
Guidance forthe use of sound level meters , 2 
Revision of AS 1217·1972, MethOdS of measurement of 
airborneSOlJnd emiued by machines ............ 2 
Revision and conSOlidation of AS 1259, Parts 1, 2 
and 3 . .. 1 

Three meeting. were held during the year 
and four standardS published. Three projectsW<!redropped 
from the programme of work and work on a revi.ion of 
AS 1217, in terms of ISO standards will be progressed with 

Sui). AK/2f1 - 1nstrumentatlon for 0t0logica1 
committee: and Audiological Measurement 
Chairman: R. A. Pie". (Nation,,1 Acoustic Laboratories) 
Secretarv: R. K. Profitt ISAA Staff) 

Current Projects: 
SpeechalJdiometers . . .......... 5 
Background noise level for audiometer rooms ....... 2 
Pure tone alJdiometel for advanced audiological use 2 

The ,ubcommittee mailltainlld a 
brief of IEC and ISO drafts of interest with a 
maintaining the Australian £tandards already 

Committee: AK/3 - Hearing Conservation 
Chairman: Dr. R. Neil Reilly (Consulting Otologist) 
Deputy 
Chairman: Dr A. G. Cumpston (Depdrtment of Public 

Health.W.AJ 
Secretary: R. Nagarajan (SAA Staff) 

Standards Published· 
1270, Hearing protection devices 

Current Projects: 
Code of practice for hearing conservation (to be 1269) .. 6 

Considerable work has been carried out in 
reconciling the comments on the Draft Code of Hearing 
Conservation to the postal ballot stage and proce,sing the 
same towards plJblication. 



Committee: AK/4 - Architectural Acoustics 
Chairman Dr C. Mather (Public Works Department, 

W.A.) 
Deputy 
Chairman J. D. Buntine (R.M.I.T.) 
Seeretary: R. Nagarajan (SAA Staff) 

DraftStandardslssued 
DR 75136, Ambient sound levels for areas of occupancy 
wilhinbuildings 

tmnsmissioninbuildings. 
Laboratory mcasur~mcnt of airborne sound 
IDss Df building partitiDns (tD b~ AS 1191) 
Ambient sound level,for areas of oecupancy inbulldmg' 
Measurement and rating for sound insulation for building 
envelopes. . ............. 2 
Measurement of normal Incidence sound absorption co 
efficient and ,peciflcnormal acolJ,ticirnpedanceof acouslic 
material< by the tube method (to he AS 1935) ....... 6 
Plumbing and drainage noi,e ........ 1 
M"a~urement of reverberation and "bsorption in rooms 1 
Mea~urement of airborne ,ound attenuation of ceilings 
betwe~n two rooms 2 

AK/4/1 - Building Siting and Construction 
Against Aircraft Noi~e Intrusion 
Dr C Mather (Public Works Department, 
W.A.I 

Secretary' R. Nagarajan (SAA Staff) 

Current Projects: 
Building siting and construction .gain>t aircraft noise , 

AK/5 - Community Noise 
Professor Anita Lawrence (University of 
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TESTING Of WOOD AND WOOD PRODUCTS BY 
ACOUSTIC TECHNIQUES 

J,I, DUNLOP 

SUMMARY 

The resting of vl/(wd I)$ing 8COUStiC rechniqU/J$ h8& bun proposed many times in 
the p;rrt, ACOI.Jstfc testing pOSIl8&8eS many advantageous features over conVfmtional 
resr methods, but there are inherent difficulrl8& that limit its application tv the 
resting of lWod, An appraisal is made of the several acoustic rechniqu8& that might 
be applied ro the terting of wood. 

Wood and wood products are widely used in many 
industries and have many applications, On a world wide 
basis annual consumption has reached some 109 tonnes,an 
amount almost equivalent to the annual consumption of 
iron and steel'. This use of wood has been largely tradi­
tional. The enginooring applications have been simple and 
the methods of testing the raw material relatively crude, 

Some of the excellent mechanical properties.of wood, 
it> anisotropy and high strength to weight ratiO, are now 
being reappraised not only for traditional applications but 
also for use in SOme highly specialised fields; two recent 
examples being rocket nose cones and the framework for 
lighter·than·airships. These applications, together with the 
intrinsically variable nature of wood have resulted in some 
urgency to develop more effective methods for testing and 
assessing the properties of wood 

The properties of wood and wood products most 
often requiring examination are the strength properties 
(modulusofelasticityandrupturestrength)althoughdemity 
and moi,ture content are also important. The traditional 
methods of testing, elastic bending or bending to destruc· 
tion, have limitations because of the expense in materials, 
handling, capital eQuipment and,inthe case of destructive 
te,ting, the low lavel of confidence when the results are 
extrapolated to untested samples. Tests employing acoustic 
techniques appear promising as the basic acoustic para· 
mete" are closely relatoo to moduli and the tests offer the 
possibility of a cheap. non-destructive method with field 
capabilities 

AcounicVelocity 

There are several acoustic tests that can be applied to 
the testing of wood. the most useful being the determina· 
tion of the velocity of compressional or other acoustic 
w.ves. The velocity may then be related to the modulus 
(E) and density (p) of the material by such formui.e as, 

E j E(I+p) 

p=;,;-orp= /l(1-~Ht+2") 

wherep is Poisson's ratio 

The velocity of acoustic waves can be determined in a 
variety of ways,oneof them being to measure the frequency 
with which a sample will resonate with respect to certain 
types of stress wave. The frequency may then be related to 
the dimensions of the specimen and the velocity of the 
acoustic waves calculated. Various forms of apparatus have 
been employed here, utilising frequencies that range from 
infrasonic vibrations to upper sonic frequencies. At infra· 
sonic test frequencies, the wood specimen is clamped at one 
end and e mass attached to the other and the specimen set 
in vibration (either torsional or flexural). At higher fre· 
quenies, measurements usually require.electronicapparatus 
for exciting and detecting the vibration. These methods are 
generally quite restrictive in the method and type of clamp· 
ing and the maximum size sample that may be tested, They 
have usually bll1m applied to flexural waves in beams and 
sheets 

Another method of determining the ~elocity is to 
measure thetramit times of acoustic pulses orwavepackets 
as they travel through a given length of matarial. This is 
probably the simple'lt method and is the basis of several 
instruments currently used in non destructive testing of 
many other materials (steel, concretef. When anomalous 
results are Obtained they can often be LlSed to make infer· 
ences about the presence of cracks or voids within the 
material.. 

There are two principal methods currently in use for 
determining' the velocities or transit times of these acoustic 
signals, One system relies on the use of me<:hanical impacts, 
from a pendulum, bailor spring loaded hammer, to produce 
a stress pulse. The other generates a wave packet uSing piezo 
electric transducers. The mechanical impact system offers 
some advantages over the other systems. eg simpler equip 
ment and the facility to operate at higher signallevel',but 
it ",ffers limitations from the long r;setime of the pulse 
('" 250 tiS). This problem, ooupled with the variability of 
the impact intensity leads to appreciable scatter in the 
transit times recorded;about 20-50 pS beirlg often observed. 

The electronic excitation technique applies a short 
duration electric pulse (typically BOO V for 6 J,.lS) to a trans· 
ducar which then rings at its iesonant frequency, usually 
20-100 kHz, and when coupled to the material transmits a 



SECONDARY WALL 

INNER LAYER .531 

SECONDARY WA.LL . 

- -~ 

SECONOARY WALL· I 

Fig. 1. SImplIfied structure of the cell wall of a softwood tracheid or a hardwood fib,e (Warn,op and Bland, 1959) 



AcomticlmrJed"RCe 

Damping Loss 

\.1l'J5Ulc",ent of the damping of a material 
Informat"''' "boUI ,ts v1sco-dasticity. The sources 

vlScoelaltlclty are dnd relate to particular 
teH'ongemenl; lake place when wood is 

I~"di,,~ Invil,-iJbly to stress relaxation Or 
viscoelasticity are known to 
i, 11,,. .... mental movement 

ilmwph"". regions of the wood 
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Fig. 2. Damping loss versus temperature for various value, of mOISture content 

,tructure, th~ effect of which is observed as " maximum in 
the damping loss at low frequencies (1 

temperature, (30 to soG e), At 
100 kHz) and lower temperature, 
01 another loss mechani'm. due to the water 01 

incellulose6, 



EXPERIMENTAL INVESTIGATION OF THE ACOUSTIC 
PROPERTIES OF GRANULAR MATERIALS 

RAJENORA SINGH and FERGUS FRICKE 

The acoustic prof)<lrtie5 of (Jranu/~r m~terials WQuld ~ppfli!r to make them very use­
ful in both ~rchiroctr.Jral applications <lnd in fund<lm~ntal studi", of the abrorprion 
Md transmission of sound. In thisP<lPer, the fiJSUlts of <In experimenf;J1 investigation 
of the norm<lf ilCQustic imf)<ldfmce and absorption coefficients of several granular 
mareri<lls are presented. 

Granu[armalerialslsuchassand)arewidclyrccognized 
as "ffi~ient acoustic insulators and have been used in the 
construction of buildings' to improve the sownd transmis 
,ion loss of partitions for somet,me. 

An analytical stwdyof thegranularmaterlal,involve, 
det~rminalion uf the following macroscopic comtants; the 
flow resi,tance. porosity, and structure factor. These physl 
cal properties control the sound propagation of air in the 
voids. If the material frame is~ibrating,then the stiffness 
of the material should also be added to the list of para 
meters. The acoustic wave impedance and propaga1ion 
constant are complex quan1i1ies and depend upon the 
physical properties of the material 

The acoustic impedance of a certain thickess of a 
mat""al can be derived Inthe form of acoustic trammission 
line expressions. By applying the ba,ic equations of physical 
acoustics, the absorption coeffident and the trammission 
and attenuation characteristics can be obtained 

In 1his paper, the results of an experiment~1 deter 
min"tion of the acoustical properties of several granular 
materials are presented. The evaluation of normal acoustic 
impedance and sound power absorption coefficient was 
carried out uSing Ihe standing wove tube mothod. 

The samples of granular materials w~re id~ntifi"d by 
their groin size as i1 is COmmon practice for construction 
engineers and architects to choo,e granular materials by 
their screen mesh size. The bulk <ample wastaken from the 
Wabash ri~er, Lafayette, Indiana. and was filtered out 
through screens to obtain sample' of particular grain or 
wirp mesh size. Table 1 shows the iden1lfication numbers of 
the samples and theirsi2es. The size of each samplewosin 
accordance with the recommendations of Ihe American 
Society for Testing and Materials as follows: Sample 1 

The schematic of1he experimental setup is shown in 
Figure 1. The loudspeaker at one end of the rube was 
driven at the desired test frequency from an audio·frequ 
ency sine·oscillator with power amplifier. The signal from 
the microphonewa' fed into a frcquencyanalyzer1hrough 
an amplifier. The standing wave tube was1il1ed 10 hold the 
samples in the tube as no bonding or adhesive was used­
in the normal horizontal p05ition 01 1hetube,lhe sample 
would tend to slump. The ,amples were placed in a holder 
in such a way 1ha11he sample thickness could be varied 
from 1.0 inch 12.54 cm) 10 2.5 Inch~s 16.35 em) in intervals 
of 0.5 inches (1.27 cm). Thus, in all, observations for four 
1hicknessesofeach ma1erial were taken 

The tests were performed according to 1he American 
Society for Testing and Materials Standard C384·58172)2. 
The test frequencies were the centre freQuencies of 1he one 
third octave bands in 1he range 125 to 6000 H~. 

Fig. 1. Schematic of Experimental Set-Up. 



Table 1. Sampla Sizes 

Sample 
Identification 

250 micron 

125 micron 

RESULTS AND DECISIONS 

Opening 
ofWiraMBlh 

iniru::hef 

0.157 

0.0197 

The standing wave ratio, location of first minimum 
and the distance between two minima were mea,ured 
Using Smith's chart', nOflnal awustic impedoncc, and sound 
power ab,orption coefficients wer~ Obtained, Some repres 
entative re'iults have been shown, from Figures 210 5,10 
illLlstrate The n"lule of the ac<:Justic behaviour of the 
g.-a"ul~r mete,,"I,. In Figures 2 "nd 3,the magnitude of the 
d,mensionle" normal acousti" impedance (Z) ha'i been 
plotted in onethi,d octJvefrcqucrlCyinterval'i. Thedimen· 
sionlBssacouslic impedancE} Z is defined as: 

Fi~ura L shows th"t Impedance drops off rapidly as 
the frequency" incr"",~d. After 1 kHz the impedanll!! is 
more 01 loss con,t""t but "bov~ 4 kHz it shows a tendaflCy 
to ri.e. At low frequencies each sample behave, virtually as 
a rigid wall but as the frequency is increased thc impedance 
decreases rapidly, especially at the low frequency Hnd. A, 
shown in Figure 3, however,at high frequencio,thethlck 
ness variation has oegligible effect On the ,mpedancc 

T~ylor 
Equivalent 

Mesh 

CONCLUSION 

Bulk Density 

kg/m J Lbmfft' 

1.55 X 10.1 96.76 

155xlO' 

1 ,~b x 10" 96.76 

1.50x 10' 

1.45x 10' 

1.45x 10' 90.52 







A fut1h~r ""dlytic ,tudy and investigation is being 
undortakell 10 explJin the behaviour and predict the per 
formonce of th,,~e mote,i"I" .n order to assist me designer 
,n Ihe selectlo" of ,,,,t"ble Jbsorbers. This study will include 
both cxp""",entdi (f0r detc'rmination of flow resistivity, 
porosity, end 51iflfles,) and drgit~. computation work. 
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