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o Successfully utilised by local 
government, industry, commercial 
sites flnd in entertainment venues. 

• Easily installed by any licensed 
electrical contractor. Full installa­
tion manual supplied. 

g Tamper proof -locking steel 
enclosure prevents unauthorised 
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DECIBAR OS - vibration damping sheet 

INDUSTRIAL 
NOISE 
CONTROL 
ply. limited 

7 Levanswell Road, 
Moorabbin, Vic. 

Australia 3189. 
Ph: [03) 555 9455 

Designers, manufacturers and suppliers of noise control products and materials. 



NEWS============= 



NEWS. 

Further detells: Prof, Dr. I. Klmpara, 
Dept. Naval Architecture, Faculty 01 
Engineorrng, University of Tokyo, 3-1, 
JX~'j,~-7, Bunkyo_ku, TOKYO 113, 



NEWS 

People 
After 16 yea rs of $Ioggin~ il out as 

Ihe residenl acous li cal eng ineer al 
Addlcoat Hog arlh and Wilso n in Sydney 

~~i.~~fti;:~~~~~la;;~::~*I!~b~: 0:::~5i 
yea rs. during which time he was Com­
mittee Sec retary end then respons ible 
lor the Techn ic nl Meetings. Ken is look­
ing forward to meeting the members Of 
the Oueens land Division 

Wil kinson MurrayCons uUing Ply. Ltd 
i. li ke ly to undergo a name change ~s 
a result 01 some int ernal company 
changes . Peter Grlfit ht will become a 
partner Md diroctor and Roger Wltkln_ 
:~~~t.reio in i no the company as a con-

lileA~~rth~nZ.C\s ~gll~~ii: h~r Ir~:I~~~ 
tion 1'0,,: N.S.W. Univers ity, Marlon 
Burgen IS now dOIng so me pa rt-time 

research work at the Department 01 
Mechanical Engineering , Australian De­
fence Force Academy. She Is a.slst in g 
Joseph L81 with studies involv ing acous 
tic intensity and the use 01 the anechoic 
room (see Acousti cs Australia V 15, No. 
t .p. t4) 

ViPBC P,y. Ud. has won 8 $750,000 
contract to provide the acou.t iCS1!nd 
nol,econt rolconSlJitingand tcst lngser­
. ices for tho new Termi nal 2 Building at 
Si n~apore's Chang i Airport. It is the 
only overseas company to be working 
on the pro lect. Scheduled lo r comple­
tion in 1989. the term inal has a total 
floor area 01 285,000 square metres, 
with a six-sto rey ma in towerllankoo by 
twolour-S!o r"y bui ldings On e it her side. 

New Members 
• Admissions 

We have pleas,,,,, In we lcoming the 
foll owinq wh o have been ad mi tted to 
the g,ade 01 Subscriber while awaiting 
grading by the Council Standing Com-

~~~rt A~$~:/!!bershiP 
vi~~rg. L. Hywood, Mr. N. Kroll 

Mr. G . R. Campbell. Mr. F. E. Flee,. 
• Graded 

We welcome the lollowin~ new mem­
bers whose grading. have now been 

~;::~!:~d 
Mr. O. W. Manners, Mr. R. J. Trud 

~~~:;~~~~r8/j" 
Mr. I. O. Shakes. 

Member 
New South W8Ies 

Mr. J . S. Carigliano. Mr • . U. B. Mizia. 
Que~nslnnd 

Mr. D. J . Moore. 
Victoria 

~~'. ~ . ~'. ~~~iI.MrS. J . C. Evans, 

WestclIIAustralia 
Mr. M. Pons. 

DBR Retirements 
Paul Dubout and Sill Donrn are both 

taking early retire men t from Ihe CSIRO 

~V\~~~i~! ~~ i:~~~~ ~;Sh~:f~:ti l=~U~n~:~ 
effect ive from early July. We understand 
that Paul is looking forward to enjoyinl/ 
a I ~ i surely and qu iet lile. Bill wil l b" 
retiring In October but prlol to then will 
be on long "erviceleavelrom July. Bill 
is p la nning a long overseas trip as hi s 

fir~a~io:~:o~~;; ahc~~·~tyi>oth achieved 
international ,eputati ons lor their excel_ 
lent work in the Acoustics section at 
OBR. They have Atso bee n s trong sup· 

~~~r~;~~h:r:~nsi~i;~~~~C~"c:~~~~:~ 
and havin ~ he ld important positions on 

~1~hFi~:.::' 1 W~?IU~~i\h~V':;ti~;~iciZ' ::~ 
hope that they continue to palticipate 
in Socioty activities 

LIGHTWEIGHT AND IN THE PALM OF YOUR HAND 

CIRRUS RESEARCH LTD. 

CRL 2.22 

LEQ METER 

• Acqu isition Range 30 dB to 143 dB 

• Linear, dBA and dBC weightings 

• LEa, SPL and SEL measurement modes 

• Computer Interface 

• Software avaHable for BBC and IBM PC 
Computers 

• Weight: 260 grams 

• Very economical 
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National Noise Survey - 1986 
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ABSTRACT: A rocW survsy was canied out in F6brUNy 1986 /0 usess the ~XlMt of communiry noise disturb/melt 
in AusuiJIia. A tor8! of 2,332 people were inreNieWBd in ell federe/ emcmral divisions. The results indiCllffJ that noise 
is the most serious form of tmvironfIMnrlJ! pollution experienced by ",sidlm($. The noius which htlve the grutflst 
impact on residenrilll communities wer8 found fa be treffic and barking dogs. Twenty percent of Austnllitm residents 
6xpllJience at least moderet9 annoy/Jf1Ce btlclluse of each of these two noise MJIJrCfl5. Ov8fIlfI, 40% of Austnlli8n& 
experience disturbance to listening IJCrivitms or 1'0 sloop b9C8uu of some form of nois. pollution. Tht! fT1C8t cammonly 
repfJT/ed CltlJses of 8nrloYllnce from individual moror vehicles in 1111 SUlles Itfe hotffKHip cars Iffld motorbiktlS. Th~ 
survey confirmed that camplllint d~UI is " poor indicaror of the community impllCt of noise. Also, reaction 1'0 noise 
was found fO decrease with 89/!! but 1'0 incre~se with education le""l. Th/!! present slJfVey provides II baseline for 
future monirorin9 a/the eHt!!Cfiven-essof national noise control straregies in Austr8lill. 

1. INTRODUCTION 
St<Jdies 01 community reaction to noise in Austral~ haYe 
tvpicallylocuSBd on either one flBrticulartypeol flOiseorOll 
noise ina particular IociItion, e.g., airc.a/t noise 111; Ifalfic noise 
[21; military range noise (3]. These studies have aimed primarily 
at establishing the retationship between the amount of noise 
and th8 r8/!ction experienced by a community. There have 
been no studies aimed atassesslng the extent of disturbance 
resulting from the many different sources of noise pollution 
throughout Australia. The present stOOy aim<.>d to 1m the need 
for data on the oYeral1 impact of noise on the gerteral popula­
tion. The survey is referred to as the National Noise Survey. It 
was funded by the Australian Environrrumt Council and carried 
out on behalf of the Council's Environmental Noise Control 
Committee 

2. METHOD 

2.1 The Questionnaire 
The num be< of Questions in the su,vey was limited by firnmcial 
constraints. The Questionna ire was based on those used in 
previous noise surveys ]1,3i The items covered ware: 
neighbourhood problems concerned about and affected by 
noises heard; disturbance to listening arid sleep; noise 
annoyance; complaints about noise; most bothersome noise; 
motorvehiclenoise;noise s.ensitivity 

2.2 Survey Procedures 
The SlJfVey wa~ conduc:ted BS part of a market research w .... kly 
omnibus survey, which ent<lils personal intBfYiews with 
8ppro~imately 10 respondents aged 14 years arid over in each 
of the 110 federel electoral divisions in Australia. Interviews 
were carried O<Jt over two successive weekends in February 
1986. ThB total number of respondents was 2332 and the 
sample bteElkdown by states was: NSW - 779; Vic. - 593; 

Old - 408; SA - 199; WA - 199; Tas. - 80; ACT - 59; 
NT -1 5. 

3. RESULTS 

3.1 Noise As A Neighbourhood Problem 
The first two Questions were designed to eSS8ssthe relillive 
impact on residents 01 the fO<Jr major types 01 environm<InUl I 
pollution !air, noise, water, waste). To ensure an impartial 
response these pollutants were set in the comext of other 
··neighbourhood problems". Respondents were shown a li~t 

of nine problems (presented in four different orderings) and 
wElfeasked which. if any. 01 the problems 

- "are you, yours.elf, crmcem8d .boo/?"; 
- " areyou,vourself,petOOf\IIlIyaHectedbyl" 

The resufts (Figure 1) show thaI noise disturbance is the most 
serious neighbourhood problem experienced by residents. 

Rgur.l:f'rIrunl·9· of~con<:e<MdIlbouI 
.nd~.dby flVjot l")'p.zofpallrnion 



Rguro2:PetCIMIMge_ffBcted/rtmlljar/yp<lsof 
pollution in NdJ stara 

Sillnificanttv more people were concerned about and affected 
by noise disturbance than by other pollutants. The rank order 
of nelghbourhood probiBms which respondentll were either 
concerned ebout or ~fIeated by is; 111 "noise disturbance"; 
(2~ "unpleasant odours, smoke or dU81"; (3) "pOOl" tasting 
water"; and (4) "spilled garbage or litter". (Note that Ihase 
were the terms used in the Questionnaire and were chosl3!1 to 
ba aQulvalantln their nagativa coonotatiOlls fOlresld9l1lS.) It 
must be poin!ed outthat this study focused only on !he;mpaat 
of the various forms of pollution on residents. Of course. 
envifonmental pollutioo also has dalrimelltal affects othar IIlan 
thoee on resldenta. In lerms of these affects, noise may be a 
less serious probl.",., than o!her pollutants. 

Whilenoisewasthemostcommoillyreportec! ne~hbourhood 
problem overall, there was some variation across states (see 
Figure 21. Noise was the problem most often reported as 
afiecllllg resldentllin New South Wales (24%), Victoria (21 %), 
Queensland 122%) and Westl'l"n Australia 122%), whereas poor 
tastillg water was Ihe most commonly reported probium in 
South Australia (32%) and Tasmania 111%). Unpleasant 
odours, smoke or dust was the second most reported Pfoblem 
in ViclOl"la (17%1 and OuaellSland (21%1, but was of less 
concem in Westem Australia (7%). 

Spilled garbage or );tter was not rated highly In any $l8te. 
Other neighbourhood problems reported in the survey Wilre: 
not enough cycling tracks (21% concerned about, 10% 
affected by), rvJt enaugh footpllths 116%, 9%),lack of trees 
116%. 6%), not enollijh parks 114%, 6%) and ugly appearance 
ofarea(12%.4%). 

3.2 Types Of Noise 
A numbar of reaction indicators were used to assess lila 
relat;"e disturbarlce causl!d by the differBrlt types of noise 
Respondents were shown a list of 18 noises (again, four 
different orderings were used) and WElle asked to specify 
which: 

- "noises do you, yourself, htlarwhen you',e at home?"; 
- "noises distUfh you when you're listening to TV, radirJ or 

music at home?"; 
- "noioosdisturtlyoursJeep at home?"; 
- "one noise would you mosrfikiJ to gel rid on" 

Also, rsspOIldflllts were given a 0-10 ",ling scale with the 
extremeslabelled"notatallannoyed"and"extremetvannoyed", 
and were asked to rate: 

-"how annoyed you are by leach noh;e heard) at your 
home?". 

Table I gives a pmfile of the impaCt of each type of noise in 
terma of the percentage of raspondentsspecifying the noise on 
the venous reaction indicators. The noises in Table 1 are listed 
in rank order of their impact on fs$ldents (the pnma,y Indicator 
is "rnostliketo get rid of'1. 

TABLE 1 
Profiles ofreac::tl(:m to different noleeB 

on e .enge of indicll"lo", 
!flilures _ p&rcsnt&gel baB1Kl on total aample;"-" < 0.6%1 

REACTroN J f I ~ l I. 
II/lllr ~:~OFNOISE r~~~ ~¢+ 

Barking dogs 45 8 15 21 9 16 
Lawn mowers 44 9 2 13 3 6 
Noisy neighbours 15 5 8 4 5 
Trail bikes 13 2 7 5 
Aircrattnoise 24 2 8 5 
Garbagecollaction 26 - 7 8 3 
Neighbour's TV/music 14 4 6 3 
Rallwllynoise 17 6 3 
Noisy panies 10 6 2 
Burglar alarms 7 3 1 
Construction noise 5 2 1 
Entertalnmantve[JIJe 3 1 1 
Sporting venue 4 - 1 _ 1 
Factorylshopnoise 3 , 1 
Air conditioner 4 - 1 
Scare guns 2 - _ _ _ _ 
Shopping Cenlfe 1 _ _ _ _ 

Other noise 2 L'-l-'-Lc'--L=-L~ 

3.3 Most Serious Noise Problems 
Th8 profiles in Table 1 lndloate that tha WOISI noise problems 
in Austl"lliia are traffi<: and barking dogs. Almost h~lf the 
population hears these noises 145% "Heard" in both casea). 
Also, these noises were BQually likely 10 cause moderate 
annoyanoewith 21% of respondanlS giving ratings 0041n-hoth 
cases. This indicates that eilCh of these noise sources at least 
moderately annoys over 3 milrroo Austl"lllians. However, barking 
dogs WIlre mor8 likely to C8use high annoyance (rating;,.a) 
which was ...,pOrted by 9% of f8Spondl!l1lS as oompered with 
6% for traffic noise. 

Ac!ivitydisturbanoo is regarded as an Imponant Indicator of 
the community impaCt of noise. The two major disturbance$ 
Wilreassessed in the survey, namely, disturbance to listening 
activities, anti sleep distwbance. OvaJall,40% of respondents 
reported experiencing disturiJanceto listening activities becaU$8 
af80meiormof noise, and 42% reported sleep disturbance. 
Listening to TV. radio or music was most likely to be disturbl!d 
by traffic noise (13% ofrespondenlS) and barking dogs (8% ot 
respondents). Siaep disturbance was most likely 10 be experi" 
anced because of barl<in9 dogs 115%) or traffic noise (12%). 
No other noise caused a high incidence of disturbances to 
both listening and $leaping, although aircraft and lawn mowers 
caused considerable disturbanoa to listening 19% in both 
cases) and garbage collection caused considerable sI!:tep 
disturbanoo(7%). 

The extent of the activity disturbance caused by Irafficnoise 
and barking dogs axplairu;; why these two noises stand out aa 
those which Australians regard as the WOns! nOisas. Almost 
one third of respondents $elected them as the ones they 
would most like to get ritl of (17% trsfflc; 16% bar1tlngdogs). 
Table 2 lislStne percentege in each state who nomlneted esch 
noise as the onathey would moat like to get rid of (onlyttle 
top 10 noises are Bhown).1t can be seenlhattraffic noiseat1d 
barking dogs WfIIe by far the worst noises In all states. The 
next WOns! noise in each state was: NSW (garbage coHection); 
VIC. Uawn mOWllrs); aid (aircraft); SA (aircraft) WA (noisy 
neighbou,s);Tas.(aircrsft). 



TABLE 2 
Percentage of respondents in each state electing noises 

astheonetheywould most Iike10 getridof("-" .. < 0.5%) 
--

STATE NSW Vic Old SA WA Tae 

~-
Traffic 15 " " " 20 " Barkmgdogs 17 " " " 19 " Lawn mowers , , 6 5 3 6 
NoisyneFghbours 5 3 6 2 

1/ 
2 

TraFlbikes 5 5 6 6 , 
Aircrllft 6 4 , , 9 
Garbage collection 6 , 2 2 
NeighboutsTVlmusic 4 3 3 3 , , 

I 
Railway noise 6 3 2 - , -
Noisy-parties 2 3 2 5 -

3.4 Noise Complaints 
The survey asked respondents whether they Or ilnv iamilv 
member hadcompiained about no,se. and to specFfywhich 
noise(s) and who they complained to. The incidence 01 
complaint was VI'Iry low and bore lottie rolatlonshlp to the 
other indicotorsof noise reaction. Theonty noises comploined 
aboutt)y mOre than 0.5% ofrespondBntswere. barking dogs 
i4%1;noisypaniesI3%I;tr~ffic.noisyneighbours,neighbour's 

TV/mUSIc (2% each); trail bikes, garbage collection. burglar 
alarms, entenainment venue nOlse(l% each). It is notable that 
lawn mowers, aircraft and railway ooise are rarely complained 
about even though the other Indicators ofraaction clearly show 
that they couse considerable disturbance to residentiel 
communllies{seeTablell 

Respondents Fndicated that when they do complain, most 
complaints are made lathe police (27%1. the local council 
121%1 or to a neighbour (21%1 Complaints obout barking dog$ 
are mosrlydllected to either a neighbour 13<J%) or to the local 
council (2g%l, whereas most complaints about noisy panles 
are made to the polFce (70%), and about traffic to the local 
councili52%1 

3.5 Motor Vehicle Noise 
Respondentswerealsoa5i<edtolndicarewhlch,dan'/,ofal:s\ 
Of ooises ftom motor vehicles: 

_"areyou,youlsalf.lNfn<JyfNibywhenyoumeDthome)" 

The results summarised in Table 3, Indicate thot the most 
common causes of annoyance to resFdents in all ~tates are 
hotted·upcars(30%annoyed)andmotofbFkesI24%a~noyedl 
Other frequently feponed causasof anrmyancewere squealing 
brakes(19%),hesvytrucks(19%)ofldgeneraltr~iflcnolscI14%1 

TABLE 3 
Percentagereportingannovancefrommotorv"hid" 

noises In each steta {' "~< 05%1 

V" 01" ,. WA Tas 

~~ I ~~ 
19 18 
17 ,19 
14 14 
9 9 

]1 ~~ l; 16 13 

W " 2 • 
2 2 
2 2 

" 26 
25 

" " 9 , , 
-

32 26 

" " 20 " " 9 

" " 9 5 , -, -
3 2 

3,6 Sensitivity To Noise 
Noise sensltlvFty is known to be an important determinant 01 
noise reaction. Respondents were as~ed how noise senslliVl'l 
they were compared wtth other people. Overall, 10% fated 
themselves more sensilive, 21% said they wers less sensitive 
and the ma]o[lty {66%1 consFdered themselves to be the same 
as other people. Of those rating themselves more $eflsllive, 
25% reported having made a noise complaint, in contrast to 
onlyl1%complainantsoutofthosewhosaldtheywereless 
sensitive 

3.7 Demographic Factors 
Community reaction was assessed in terms of tha respondent's 
age, OCCUpation, income, and education IlIIIel The only 
vdr.ables to show consistent efiects on the various Indica10rs 
01 reacrfonwere age end aducalionlevel Thare isa general 
te"dency for noise reactlOO to decre.:r$e with incfeaslng age, 
but to increaeawith higher educatIOn Jeveis. These effects 
(which are illustrated In Flgutlls SA and 3B for oV~f"" noise 
r~aGtion and lor annoyance from the majO! two problems 
traffic noieasnd barking dogs),occurred for w\ually every 
reoction to IIIIfIry noise. Int8f~stingly, a simildr trend was 
~videntforcomplaints. 

4. DISCUSSION 
The p",eant survey has shown thst nolea IS the mOSlse"Otls 
pollulFOn problem affecting residendal communities In Australia 
In a comparable US study, noFse was lound to beas signilicant 
an environmentol problem as air and water polludon 14], 
Respolldents In the prGsentstudy appeared able to distinguish 
betweenthetworeoctiOflS."concernedabout"and·'allected 
by". The greater leval of "concern" presumably rellects the 
lact that people will respond to socio-polltical aspects of 
enwonmental problems which don't "aflect" them personally 
This also highlights the need for investigators to be clear about 
the type 01 reactFon they are assessing; where community 
annoyance and the impact on reSidents IS under irwastFgatlOn, 
Ihereaction "concerned" Isoot!heappropnat6 measure. 

RgureJB:Effecrofedur.;arrononnOisereacricn 



The present results point to traffic noise as the r;umber one 
priority in environmental noise rontro! in Australia. The resuhs 
indicate that more tiian three million resident3 experience at 
least moderate annoyance from traffic noise, and about two 
million ~ uffer di!i1Urbance to sleep or to listening activities. It 
has been shown that traffic noise annoyance in Australia is 
irlCl"oosing 151. This increase ""mot be halted urllesa a high 
priorityia giventocOlllro"ingtreflicnoiseon anationl lba"' • . 

The other priority in noise control is in the arM of domestic 
nQise. Three ofthe topfOUfnoiseproblemsf~llinthi5category, 

namely, barking dogs, lawn mowers and noisy neighbours. 
Another two, neighbour's TVlradiolmusic snd noisy parti"", 
also ratoo high in imPllct on resid!:lntslseeTeblel). Resporll>­
ibility for control of such noise in Australia generally rests with 
local counc~" and the police. Howev ... , a national educational 
campaign which fosters an attitude'" consideration for 
neighbours would Increase the effectiveness of damestic noise 
controls. 

6. CONCLUSIONS 
The main findings of the National Noise Survey can be 
summari&ed asfoiloWfl: 

1 In lerms of impact on residents, noise is the moet serious 
type of environmental pollution. 

2 Forty percent of Australian residents experience disturbance 
to lisleningactivities or to sleep becl!use of some form of 
nolliepollulion. 

3 Thenolseswhichcausethe greatestdisturbancetoresidents 
are traffic noise and barking dogs. Other domestic noises 
aloohaveasignificantimpact. 

4 The most commonly reported causes of annoyance from 
individual motor vehicles are hotted-up cars and motorbikes. 

5 Compl~lnt is ~ poor indicator ofcommunity reaction to noise. 
S Noise reaction tends to doc:reasawith increasing age, but 

to incraasewith edUClltion level. 

The present survey provides for the first time, B national 
perspective on the environmental noise problem in Australia. 
The re~utts Should be considered by regul~tory authorities in 
daciding their future priorities for noise rontro!, This study 
soouldberepeatedlnthree years time andthe resuttscompared 
with the present baseline data 10 assess changes in the 
community impact of noise and to monitor the effectiveness of 
nalional noise control strategies. 

NOTE 
This study was conducted while all three aUtoorii were at the 
Environment Protection Authority of Victoria. The views 
expressed in this peper are thooe of the authors and do not 
nftCelSlrily " present tho •• of the AUllralii n Environment 
Council or th ~ Environment Protection Authority. An ellrl ;"'r 
version of this paper was presented at the Annual Conference 
of the Australizln Acoustical Society, Toowoombll, October 
1986. 

(Received 17 March 1987) 
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Laboratory Rating of Steady-Flow Noise of 
Appliances Used in Water Supply Systems 

Paul Dubout 
Division of Building Research 
CSIRO 
Highett, Victoria 

ABSTRACT: To BSSBSS the draft ISO Standarcl3822 on behalf of SM- ten diffef8nt dnJ'N"Off riBvicss W8I"6I rst.d in 
terms of Bflpliem:e soumi lewN, L. in dBfA), A 95% confidenre intfJIv81 of ± 1.7 d8tA) in L. was schlllvsd using 
norma! t6dmiqU8S. DisscJvan/Bges noted were the tedium of exploring the noise chiJrllCteristics of app/lsnc.ss B8 iii 

function of water pressure and appliBnce throttfe setting, and the ()()$f and noMvwnembi7ity of the f9verbBnJtion 
room requinJd in this msthod. 

To eliminarB Mfl l'8verber&tion room, themh;rophone within/I, and the te5t wa/I which riJdiIJtesinto it, fWOMtwne­
WeB wsr8 flied - BCcfllarometfltS mounted directlr f)fI the te8f pipe, snd hydrophones insemd directly into it. Both 
flitemtJtive mrIthDds prO'Vidad similar precision to the ISO method; accelerometers improved the signaHrHloiSfl nrtio 
by 16 dBfA), hydrop/lon6s by 30 d8tA). The scceIero""'tw method was found to cotreIBte satisflJr:trJti/y with the 
prsssnt ISO method; work by Fuchs in 1983 has shawn thst the hydrophone method 8180 correfares well 

Keywords;P/umbing,nai3s,.mtHlSUJ'Bm9f1t. 

1. INTRODUCTION 
Noislit generated by building services is a problem 101' many 
building occupiBrll. For examplB, somlt 12% of enquiries 
recel~d at Ihe CSIRO Division of Bunding Research IDBR) in a 
5-yearperkld,frompersonswishinglOalieviatesnoisenuisance 
in their homes, were attritlutable to plumbing, heating, cooling 
orvantilating applisnces in theenqllirer's, or a neighbour's, 
dwelling [Ballantyne end Oubout, 1975]. Multi-family 
dwfIllings,hoials,motslsandhospitalsaraespeclaltyaffectad. 

Audlble&ound dutlto steildy flow ill a water supplv system 
is I16IIrtyan generated intlla control valvesalld draw-offtaps, 
whera relatively large water velocities are Induced locally by 
throttling. RapidfluctuatiOl1seroulldthamlllln pressure occur 
in these zones, e.g. as large es 0.5 kPa r.m.B. amplituda of 
fluctuation,superimpoood on the steady mean prassure of say 
300 kPa in the pipes. The fluctuations are random in roature. 
All frequencies up to ssveral thousand hertz 1Hz) ere present 
lIimu/tantIQusly in a oontlnuously distributed spectrum. 

ThIll1l is usuully nothing to prevent such prsssureflllCluatlOll$ 
from propagating as waterborne sound waves, both upstlllllm 
and downstream from the point of origin. In additiOl1, dilatational 
and fleKUral waves ara induced to travel in the solid pipe wall5. 
but the waterborne pra$SUra waves are the major transmitter 
of sound energy to remote parts of the system. Since the pipe 
walls do recBivBsoma vibraiionsl velocity,normal to the pipe 
axis. they me capable of radi!lting audibltl sound into the 
surrounding air, but only weakly dua to their small area. 
Radiation is gr"",dyirwreased if the pip<3 vibratioll8 can couple 
thrOlighfirm fixings to a wall of !arge al9a. 

Tha noise genetated by the much slOlWr flow in other parts 
of thtl syslttm - the pipEl9, be!'1ds and elbows - is usually 
negligiblecompara-d to the noise from thaconstrlctions In the 
controlllngappnanees. 

2. THE ISO MEASUREMENT STANDARD 
A draft German IlIllional Standard apPtlBrad in 1971 fortha 
first part of a laboratory method of rating tt.e noisiness of 
applianctoS,sndthelntematlonalOrganisatiooforStenda!'di58-
lion (ISO) based a draft on it. A somewhat modified intarna­
tional Stendard was ultimately published, and has since been 
further amended [ISO, 1983l SecQnd, third and fourth parts 
Ilave besnadded,specifying mounting and operating conditions 
fa particular appliances [ISO, 1984]\ 

Figure 1 illustrates the essentials of tha ISO metllod. Water 
of measured steady flow rate Q (Lis) and pressure P IkPa) flows 
through a SpI)(:lfiedtestpipa,theneitherthroughtheappliance 
under tast, oc II specified reference hydraulic noise source, to 
discharge to atmosphere. The test pipe isfi.l(ed ina 8pe~1fied 
mannar to II spttCified masonry Of concrete wall. 

FI9'J'f' 1: Eruntiah; 0' tfra ISO ffP6lhod 



The airborne sound power radiated off the far side of !he wall 
er""tes a steady reverberant sound field in a room with 
reverberation time of speciffed frequency characteristic. The 
room sound pressure is spae&averaged by (}J1e movable, or 
sevaral frxed,m icrop/1(}J1es; and its lavel l" is determined in 
decibels for Mch of six octave bands of sound frequency, 
cent",d at 125, 250, 500, 1000, 2000 and 4000 Hz,denoted by 
n K 1 ton = 6 respectively 

Figure 1 also shows an accelerometer and a hydrophcne. 
The use of these alternative transducers will be described later. 

The appliance is tested ata number of standard values of 
pressu", P, lliz . 100,200,300,400,500 kPa, ~nd. if applicable. 
al several differentsenings ofitsown thro«le valve; for example, 
for a dr!IW-ofi tap: the fully open setting, !he setting resulting 
in a flow of 0.25 Lis at the prevai ling value of P,and the sening 
resu lting in maximum appliance sound level 

The particular test rig is calibrated by performing a measurt>­
ment (}J1 a copy of the ISO reference hydraulic noise source 
with the pressure set to P _ 300 kPa.The 6measu,ed octave 
band sound pre5sure laveis L" for the appliance are normalised 
by adding tho 6 differences lin dBI by which a specified set of 
6 reference band JevelsLsRn/or th<! reference noise source, 
exceeds !he set 01 6 band levels LSn actually measured for it 
Each n()(malised band leve l for the appliance lfore particular 
combination of P and thronle setting n is called an appliance 
sound p'essure level,octaveband,anddenotedbyLopn- Thus 

Ifthe6 lapr,valuesa",each weighted by adding the appropriate 
weighting ktAln dB (from ~he standard A-weighting curve. 
derived original'v from thll relatiWl loudness of different sound 
freq""ncies to th~ human earl. then summed efl9rgy-wise, a 
single number A-weighted appliance sound level LOp can be 
derived for the appliance, i.e . . 

l.p - 10 log n:, lQlLapn'·"'lnlI'OdBtAl 

The specified set of 6 reference octave band levels LSRn 
mentioned above is 35, 3S. 42. 42. 37 and 25 dB. It was 
originally derived from field studies in typical apartment 
buildings in Germany. There. the same design of reference 
source, installed in placeofa tap in a kitchen or bathroom, was, 
!It P _ JOO kPa, found to produce a souoo leve l of about 
45 dBIAI in living rooms of flats one floor above or below. w<th 
theS!lectraldistributionindicatad. 

3, EVALUATION OFTHE 150 STANDARD 
AT DBR 

Prior to the voting by ""tions on the droft ISO Standard. DBR 
undertook an evaluation of the ISO method, on t>ehsHof the 
Standards Association of Australia ISAA). For the purpos<!. a 
25 mm,oore test pipe was clamped to a 125 mm th ick light­
weight concrete well slab set in t h<! apllrture between a pair of 
200 m' transmissi011.JoSS t~ting rooms. The reverberation 
time in the receiving room was adjusted to be constant at 
2.5 ± 0.255 

Figure 2 shows the 25 mm steel test pipe coming in from 
the left, from the test wal " and arriving at II T-junction. The 
left branch, paftly hW;Jden, sweeps upwards throllQh II low 
ooise onloff va lve, shown in the open position. About 150 mm 
above this is a standard reference noise source, made at DBR 
to ISO specifications, followed immediately by e 180° sweep 
bend ~ndashorll2mmplasticstai l pipedischllrgingintothe 
stem of an open waste funnel. The right bronch symmetrically 
sweeps up through an (}J1loffvalve Ishown closed) and leads 
to the test appliance, in this case a single cold tap, arranged to 
discharge freely into the waste funnel. ThefiInnel WlIS damped 
and lined with foam plastic. Thetake-off point and needle valWl 
below the Tjunction lead to the pressure gauge on the right. 

Figure 3 shows a closer view of the top of the RH branch, 
with a hct-aoo-.:old basin set mounted lor t~ting of its RH 
Icold) control tap. its LH tap being closed. In addition to these 
two appliances,a bath set, 8 showflfset,a bress garden tap, 
and two we cisterns had their noise emission characteristics 
thoroughly explored. Two graphical examples of results are 
given. 

Figure J: Hot-an~-roId _ set mounted lot test of it& coI~ tap only 

Figute 4,for the cold tap ofa shower set,shows the fam ily 
of 5 Curves (one for ellch conslllnttest pressure P)of L.., dBtAl 
versus T%, the percenl Ihronle setting of the tap. A throttle 
setting WlIsquantified by the parcentageTofful'y-open-llow, 
that would OCCur at that &fitting for P _ 300 kPa, This tap 
was probably the "best behaved" appliance we tested. Its 
curves did not intersect, they ware relat;vely smooth. they were 
stable and repeatabla whether the test sequence W8S obtained 
by ine.easing or decreasing T,and. for each pressure, maxlmum 
Lop occurred at maximum T. 



Fig<J!fi4:ClJIVesofL~""S<lsTf[JJ"5valu9sofP 
Shawerset,oo/drap 

For contrast, FIgure 5 shows the compl,cated CurveS lor the 
cold tap 01 the basin sel. Except lor P = 100 kPa,maximum 
L,poccurredforTlassthanlQO%,andthecurvBsweravary 
irregular. For? = 200 kPa, between values 01 T = 30% and 
40%, thenoi~e "U'V~ lora decreasing 99qU81lCi1 01 T could be 
slgnll,camly dlfferentlrom that lor an increasing sequence, Th~ 
larre, branch unstdble - wMetraversing it,thenoise 
would somQtomeS spontaneously jump up to the level 
nppropnale 10 the decreasing braoch. 

Arart from this one instance 01 instability, the irregular 
Curves lor this upplmnce were elsewhere quITe 8Ieble and 
repeatable. J\OIP also Ih~t for ea~r. ollhefour hIghest Pvalues 
t/le rnaXlrna of L"p were all very similar in level,butgenerallya 
lew dBIAI lower than for thl' "W8I~behaved" shower tap, at 
the~e ~re~"UTeS 

From th8 e~p8"ence gOlngd in using the ISO method to 
rneas~'e the nOise emission ~rom 10 dlffB"mt draw-off taps in 
:~~o~s appli~nG~s rT'entloned, we evaluated the method as 

(Sl Due to the very lowamblsnt 50und lev8l enjoyed at our 
laboratory site, resulting in only 20 to 23 dB(AI background 
no, ... level in our ,eceiving room, we were able to explore the 
top 30 dB or so 01 the noise characle"st,cs 01 the5etypical 
applianc8s. It would be costly to provide the same immunity 
from interference ilthe rig wer8 to be set up In a gensral 
hydraulic and mechantcalte9ting laboratory 

Ibl Adjusting the reverberation time 01 the receiving room 
to be independent 01 frequency within dose tolerances IS a 
time-consurning process. (Subsequent to our work, these 
requirements we'e relaxed considerably by ISO I 

leI Byspace-averaging with a microphone Of biting on 1.4m 
radius, and lor an aver~ging tirne of 160 s per measurement, 
we fouml our 95% conlidenca Interval for repetition of Lap 
vBlues to be Inside ±2dB!AI. This includes va,iation In manual 
,esetting 01 throttle position and thB prBssure regulalor, and m 
'eadlng fllckeri"~ flow and preSSUtliI rneters. By comparison 
with the preCISIOn awieved in Dtt1er building acoustics 
meilS(Jremems I~ the laboratory, this Is an ecceptable result, 
The Jppmatus and procsdufB would be suitable for research 
purposes as wsll as for routine rating 01 appliaflcl:lS, 9.g. In 
developmp,nt 01 hydraulk noise3ttenuatorsandarrti·vibratioo­
coupling mountings. 

Id) ApplIances can h~ve complicated characteristics of Lop 
as a fLJnctlOn nl Pilnd T, and m8l1y measutlilments may be 
n8ed8d to dotcrmlno thern. Resetting 01 P and T lor each 
measurernempOlllllsaledlousmanualproOO9S,notveryeasy 
tOdlltornate 

Figur85:CurvesofLapver""&Tfor5v~ofP 
Basmser,coIdtBp 

4. TRIALS OF ALTERNATIVE TRANSDUCERS 
- Accelerometers and Hydrophones 

In an ~ttempt to eliminate the need lor a specially adjusted 
reverber!ltion room, with its vulnerability to interlering arnblent 
sound, we soldered on 6randornly distributed bo9sesalong 
thaoutsideof!hetestpipe,p'ovlding srnall llat surfacas for 
mounting 3cc81aromcwrsto mcasuro the VIbrational velocity 
01 th9 pipe In a direction normal to the test wall. A passive 
lIIactrical eire,lIt between ilccelerometer and laval meter 
perforrned one slage 01 Intcgranon, to proVide a signal voltage 
proportional to the inslantaneous velocity of the pipa wall. We 
also inserted 6 ra"domly distributed sockets through the 
bottom of the pipe wall, Into which a sensitive pressutlil 
transducer 'acting as ~ hydropho~e) could be screwed, 
p,e .... ntingits11 mm dIaphragm approxlmstelyl8ngentiallyto 
the inSide surl"~~ oj th8 pipe wall 

Our first compa,alive expeflment, were done on the garden 
tap. The results, fur P ~ 300 kPa and T ~ 100%,areillustratad 
in Rgure6 E"cn pomt(>n8achotthsthre8 L.po curves is the 
rnsan of 60 rnoosu,ements, each involVIng ~bout 20 sEICOnds 
01 time-averaging of level, and comprised 01 10 repetitions at 
each of 6 dilfererrt positions for the transduca, concerned. The 
A·welghted integral values, Lap, 10' each CUTVa are also 
indicated. 



The agreement between the accelerometer method and the 
microphone IISOI method was excellent at every Individual 
iraquency, and for the overall t..,pvalue, The hydrophone 
method showed two statistically stgmficant departures from 
the microphone method,viz -6.3 dS at 5(IQ Hz, and +32dB 
at 1000 Hz The ossodated L.p was only 2,4 dS\A1 higher than 
ior the microphone. ThiS was also a statistically sIgnificant 
diHelence.butitdldnotruleoutthepossibllityofasatisfactory 
correlation between the two methods for datermining L.", over 
other values of P and T. However, the strong systematic 
discrepancy in spectflll shape at the one P,T point investigated 
wasratherdiscQuraging We had only one pressure transducer, 
and moving it from socket to socket was very tedious so we 
decidedtodiscontinu6evaluationofthehyd",p~onealternatlve 
As might be expected, by sensing thc sound energy clos~~t to 
the source, the hydrophone method enjoyed the greatest 
immunity to background nOise. 60 dBIAI, wmpdred WIth 45 
dB{A)fortheacceleromet:8rs, and 30 dB(A) for the mlcf(}phono 

We did B further series ot COmpllflSOnS "I simultaneous 
measurements bV the mlcf(}phons and ;h~ dcceleromet6r 
methods, YSing the singls Gold tap at 41 different {P,Tl pOlms, 
with up to 5 re;letitionsBt 50me pOint., giving a total of 80 
m63SlIrementsbyeach method Each microphone measurement 
invoillild 160soflevel"averaglng on orl88 m orhlt~1 path, Ihe 
aceelarometermeasuremel1ls were ollotted 32 s for eBch of5 
different81X611j1'0ml!terPOSI\IOnS 

Again, 8S for the garden mp, at high T sottl~OS w~ found 
good agreement between theacceleromemr and microphone 
LOp ratings. At medium and low T settings howevel, some 
tnegular discrepancies of spectrum shape occurred, simtlartn 
magnitude to that Illustrated for the hydrophone method in 
Figure 6. Nevertheless, for theovet'all appliance levels t..,,,,the 
mean of the difference L.p lijcrel) - L,p Imlcro) over the 41 
points was only -0.4 d8(A), with standard deviation only 
1.6 dB(A). This is a liule misleading, however, because the 
deviations were not purely r~ndom. There was a small but 
signiflc~nt systematic dependence on both T and P. For 
e~ample the mean diffelences within P groups were 100 kPa, 
-1.9;200kPa,-0.9;300kPa,O.4;and400kPa,1.0dB(A). 

From dato on repeated measurements on the 300 kPa 
contour, With the amounts of space and time averaging 
indicated above, we Were able to estimate and compare the 
95% confidence intervals for repetition of results, bV the 
three methods. As regards Lop In dBIAJ, trnsc intervals wme 
microphone, ±17; acceleru:neter, ±1.5, and hydropho~e 
±O,7. Tile first two estimates ar~ tl"eragcd over 11 different 
T settings, 5 repetitions at each; the last concerned 10 
repetitions,forT = 100% only, andthIJs did IIot include any 
:~~ation due to uncenaim,es of resetting T as tll8 "ther two 

5. CONCLUSION 
Of two alternative measuring systems Investlgoted, mtended 
toelimirnnetheneedforacosliyandnOlse·vulnerablereverb­
eration room in the mi",op~on~ rneliod, the on·plpe ucceler· 
omete/ method was found (0 have abou115 dB mOle Immunity 
to interfering noise, essentl~lIy the precl.i"" Irepeat­
abilityl. and over a full IP,n range for one appliance, a close 
correlation with the e~isting ISO microphone method 

ThiS correlation close enough towatlanl 
substitution of microphones, if continuity 
With past meaSurements m,crophone method were 
consideledhighlydesirable 

The in,plpe hydrophone method was investigated fOf only 
One (P,TI pOint for one appliance. It had 30 d8 bettor noise 
immunity than the microphone method, and possiblysup6fior 
precision. We did notforesee~lose correlation for L.p Ihydro) 
andL.p lmlcro),becauseofthesystematicspentraldiffer6nce 
of L,pnvalues. As we found taIBr for the accelerometer method, 
spectral discrepancies of thiS magnitude do not necessarilV 
lead to unacceptable dtffersnces of overall A-weighted Lop 
rattngs, A paper from the German laboratoty where the ISO 
method was originallv developad [Fuchs, 1983] has since 
reportedexC61len(corr6Iationbetweenthahydropi1oneand 
microphone methods using only one hydrophone pOSition In 

the test pipe, for two pressuf6S(300Bml 500 kPa\and Sflven 
differentapplianCBS (presumably the L..p-max point for each of 
them). Fuchs also reponed about 60 dB signal·tQ·nolse tatlO for 
lhe method. He has foreshadowed moves to supplant the ISO 
(and DINf rnethods with the hydrophone meth"d 

With some of the disadvantages of the present ISO measure­
rllent method thus removed, it5 implernentotlon In Australia 
and New Zealand would be Basad, The need for It would not 
arise here, however, unless ststldards or govemmpnt 
rBgulaticns were 10 be laid down concerning maximum 
permissible L"p values for appliances In various bwlding 
situations, os in Germany and France. Further research would 
be oeeded to enable recommendation of such limiting t..,p 
volues; to determine a fa" way \0 cheracterise a given 
appliance by a single L.P. lor retaled) ratin\j number; end 
perhaps to determine a d,Herent set of!.sRn values better 
suited to local conditions, fOI example the common use ol 
12.7 mm o.d. copper pipe running to draw'Otf appliances, and 
the ocCurrence of timber framing, In Australian buildings, 

6, ACKNOWLEOGMENTS 
Thanks are dU6to my colleagues Mr R.L Cowlingiratired), 
who performed most of the measurements repOlted hEne, and 
Mr I.P. Dunn, who programmed the computer for data 
acqutsltJOn and analysiS. This paper is similar in contemto 
unpublished papers presented bV the author at the 8th Biennial 
Conference of the New Zealand AcousticalSociety,Auckland, 
JulV 19B5, and at the World Plumbing Conference dnd 
Exposition, Sydney, Septembar 1985. 

REFERENCES 

(Received 18May 1986; 
rewsed 14April 1987) 

Ballantyne, E.R •• ndOubout,P, 1975. Thermal and acoustic perform 
anOlit of urban dweilings. Proc, 5th AlISIraioan BUI'dlng Res,*"ch 
CO"llleos,Melbourne, 

FIlCh., H.V. 1983. Generation and control of nolOO i~ w"te' ,,,pply 
Parll:Fundamentalaspects.AppliodAl:custjc;,16.325·34B 

ISO.1983,3822I1.Acoustics-Leoorotorytestso""0I,""mlss,onby 
appliances and &quipm&nt used in wsw supnly InstallahOns­
Part 1: M&thod of measurement. 

150,1984.382212: Part 2 - Mounting andop",a""g oondit,on.i." 
draw-cfftap., 
3B22/3:Part3-Mounlingandopetetin~conditlonsfo,'n·I'nevalves 

~~~ ;~~4~;::rt 4 -Mounting and operallflg cond~ions for 'p<>cial 
appliances. 



An Acoustic Radar for Atmospheric Studies 
Ian Bourne 
Physic. Dep_r1manl 
UnlYlrlil), College, Univeraity of New South Wales 
AultleUan Defence Force Academy 
ACT 2600, AU_filII. 

An Acoustic Radar has been developed by a research 
group in the Physics Department of Ihe University 
College at the Australian Defence Force Academy, 
Canberra. The Reder is used to Investigate motion and 
turbulence In the lowest lew thousand feet 01 the 
atmosphere by measuring the characteristics of sound 
waves, which ere weekly beckscattered by Irregularities 
in the atmospheric acoustic refractive index. The 
principle of the technique was initially developed in 
1968 by Ihe late lindsay McAllister (at the Weapons 
Research Establishment, South Australia) end the 
technique hes been developed at a number 01 Inter­
national centres. 

2. Monitoring wind shear near airports. 

3. Monitoring conditions as the Space Shuttle 
approaches its landing site. 

4. Monitoring condilions when very large balloons are 
being launched. 

5. Monitor ing conditions at nuclear power stations. 

6. Monitoring condit ions near large Industrial works 

~!~~~h~~~~~~ ~e~~~o~lr~~nrn~e :~N::!~1st~::~~ 
enVironment. 

7. Studying sites pr~posed lor industrial development 
to determifKI their capacity to dissipate airborne 
pollutants. 

8. Assessment 01 sites proposed lor astronomical 
telescopes end wind-powered generalot'll. 

Interested 
properties 
regarding the conlerence system 
should be addressed to Dr. Ian Bourne. Physics Depart-

~6~~'e~y~i~~~~be~~lle8~.~~tral i an Defence force 



RICHARD HEGGIE ASSOCIATES PTY LTD 
CONSULTING ENGINEERS 

Consulting Posillons Available 
Our company offers consult~ng services in architec­

tural and .envlronmental acoustics, vibratlo~, explosives 
and blasting control, structural dynamics, finite element 
and modal analysis, technical design and computing 
technology, and Is actively engaged in both sponsored 
and in-houae research and development programmes 
within these areas. 

We have available some of Ihe most advanced 
measurement and analysis instrumerrtatlon and com­
puting lacilitia9 allowing us to maintain a high standard 
of technical excellence and efficiency of service to our 
clients. 

All positions are located at our new offices and 
labor!ltory In Macquarie Park at Nort~ Ryde. These 

and have suitable academic queliflcations In engineer­
ing, architecture or science. 

Architectural Services Manager 
Thia is a senicr technical management position. It 

requires extensive experience in all aspects of acousti­
cal.deslgn for majOr architectural prOJects, a~d the 
ability to guide tlie work of otlier prolect engineers. 
The succ9Ssful applicant would liave authority .com­
mensurate witli tlie high degree 01 responSibility 
associated with the position. and would playa major 
role in direcling the future of the company in this field 
01 activity. 

Mr. R. S. Heggie (Personal) 
Richard Heggie Associates Ply. Ltd. 
303 Pacific Highway (P.O. Box 303) 
Undlleld, N.S.W. 2070 

Sound Advice for 
National Tennis Centre 

Due for completion in time for the January 1988 

*~~n~Ii~~nP~~ ~~I~~~r~ehaw~l~i~~~t~Fn\ ~':nt~ea~~~~ 
stadium plus additional courts and associated fecilltles. 
A unique leature 01 the centre will be an enprmous 
retractable roof, tOO metres long, 30 metres Wide and 
9 metres high, operated by electric motors and sophis­
tloated electronic conlrol systems 

Being a world first, one Of the unknowns about the 
retractable rool was its acoustical perlormance. W,?uld 
the bounce of a ball ceuse confusing reverberations 
inside the termls centre? Would public address 
announcements be absorbed and losl? Acoustical 
experts at the CSIRO DiviSion of Building Ruearch 
were asked to take measurements and find tha answers 
to these questions before final erection 01 the massive 
rooling structure. 

Mining ServlC9s Engineer 
At least five yeers' work experience in or desl.ing 

willi the mining, quarrying or construction industries. 
The position involves surllElYS of noise, vibration and 
Ihe effects of blasting, evaluation of damage in struc­
lures due to blesting, liaison with regulating aulhorities, 
prel?aration of noise. and vibration impaot .reports, 
deSign of rock. blasting procedures and nOise and 
vibration conlrol measures. If necessary, training in 
some 01 these areas will be provided. A demonstrated 
ability to write olear and concise reports Is essential. 

Architectural Services Engineer 
Strong tlieoretical training in architectural acoustics, 

with. al least three years' experlenoe in the acoustic~1 
deslgn!?f special purpose buildings and \heir mec~alll­
cal servlces"preferably including Ihe desl~n, speCifica­
tion and testing of audiO and communicallons systems. 

Industrial Servicel9 Engineer 

able products and services are sought. 

Applications 

Phone: (02) 4671900 

The 600 rn" rallElrberation room at the Division was 
chosen as the most suitable facility in Auslralia for 
measuring the aound absorption coefficients and sound 
transmission loss of the roofing system. 

A mock-up was constructed comprising the steel 
deck, mineral fibre insulation, polythene film and Ihe 
18mm particleboard lining to be used in the final roof­
Ing system. All the measuref!lents of the sound absorp­
tion coefficients and transmission foss of Ihe mock-up 
were made over a period 01 less than 24 hours, due to 
the sophisticated measuring techniques used by the 
Division. 

Results Irom Ihe tests were favourable, with the roof-
In system p~rlormlng Sl.Ibstantially better than antici­

Division was able 10 report to Chadwick 
the roofing contractor, and Givll and Civic. 

Managers for the National Tennis Centre 
the roofing system meets the specified 

acoustical requirements adequately. 

From Rebuild, April 1987 



Music Technology 
Daniel Fournier 
Lecturer, Music Technalogy Division, 
Queensland Conservatorium of Music 
George Sireet, Brisbane 

THE MUSIC TECHNOLOGY COURSE 
The Diploma of Music (Music Technology) course 
is, according to the world-wide Directory of Educa­
Iional Programs published by the AudiO Engineer­
In(j Society of New York, the only tertiary lavel 

~f~~nr~3 fo°~,~~!~~h~~~~~~e~~ ~~~bs,;:~e~~~11:~S 
MUSIC Technologists. 

THE OBJECTIVES 
Graduates from the course will have the musical 
and technological knowledge and skills required 
lor li:uccessful recording, transmiSSion and repro· 
ductlon 01 a~y type of audio programme. They will 
have the ability to recognize, understarld and make 
use 01 ~ontempor~ry technological ,advan,ces in the 
audio Ileid and Will have an understandmg of the 
relationship between the artistic and the technical 
aspects of professional music producllon. 

THE AREAS OF STUDY 
The course is divided into two major areas. Firstly, 
an understanding of the technology involved and 
secondly an understanding of music. Aside from 
attending leotures on the theoretical aspects of 
Acoustics, Computer Scionce, El2ctronics, Mathe­
matics, MusTc Technology and Physics, the 
students spend a major portion of their time lrang­
Ing from 130 hours in thelf fHst year 10 200 hours 
in their third year) in hands-on experience in our 
recording, .complex. They also banefit from indi­
vidual tUition, group proje~ts, mUSic technology 
workshops, concert recording classes and work 

Tho course aims to train students to b;o responsible 
for the successlul operation (on tape. film Blldlor 
disc), transmission (via radiO, television and/or 
sound reinforcement) and reproduction (through 
loudspeakers and/or headphones) of any type of 
au,!io programme, In a field demanding a combi­
nation of musloal and technological knowladge 
and skills. The stUdents must therelore become 
familiar with the problems of mUSical interpreta· 
t!on as they need to realize the inlention of both 
composers, and performers in arlislic terms and 
aUdio quality. 

Noise pollution control in 
New South Wales 

The last 10 years haye seen important developments 
in the control 01 erlYlronmental nOise ,n New South 
Wales 

The Noise Control Act, wh'ch was enacted in 1975, 
gave Ihe State Pollution Control CommiSSIOn the task 
of deVeloping and imptementing strategies to control 
rloise Irom transport. Industrial, commercial, recrea­
tional and domestic sources, Because of the local 
nature of many e~vironmental noise problems, some 
resp::>nsjblli~ies were delegated in the legislalion to 
local counCils and other State authorities. Local ooun-

THE RECORDING COMPLEX 

At the,Queensland Conservatorium of Music, the 
recording complex was opened In 1974 and was 
iquiPped with 26/16-channel mixing console, a 

room. In 1984, I re-organl~ed the recording com­
plex and designed a mamtenance room and a 
"live" rcom permitting recording from the Audi­
torium (large enough to seat 400 and to stage full 
opera productions). In 1967, a further two rooms 
were ~llocated to Ihe MusiC Technology SchOOl: a 
lecture room with stereophonic audiO-Visual facili­
ties and a computer room which accommOdates a 
FairllghtC.M.I. Series 3. 

The recording complex is able to produce reccrds 
cn the MUSICON label, In 1961, a record was 
made of Miss GIllian Weir playing the Conserva­
torrum's Baroque-style pipe organ, In 1962, a 
record was m.ade of the Conservatorium Singers 
orior to their mternaltonal tour. In 1963, Mr. Paul 
Terraclnl, the Conservatorium's trumpet lecturer, 
produced a record, and in 1984 Mr. Stephen 
Savage, senior Iselure In piano, made a recording 

~lfSiTlfo ~~~hC~n!~~~:t~'~u~~netas to celebrate his 

THE EMPLOYMENT 

Graduates from tho Music Technology course may 
b9 E;mployed. as Audio Engil19ars in the areas of 
mUS'G rocordlng, film and video production, radio 
and teiovision broadoast, and sound reinforcement, 
working either under specific instruction from a 
Muslo Producer who has artiStic control over the 
project or unsupervised, producing a specified 
result from given raw materials. 

The Ilrst students to graduate from the Music Tecll­
nology course did so in 1985 and last year a 

at Channel 7 (Brisbane); an alldlo-vlsual engineer 
at the Queensland Performing Arts Complex (Bris­
bane): broadcast officers at Ihe Australian Broad­
oasting Corporation (Adelaide and Brisbane): a 
keyboard demonstrator at Palings (Brisbane). a 
managing director at Wlnokel Muslo (Brisbane); a 

~~JI~ p~~~~ge~o~ts~i~~~o a~1 F~fr~i~h~i7n~~~~:j~ 
(Sydney). 

cils are best equi pped 10 resolve domestic noise 
problems. for example, and the Maritime Services 
Board deals with noise cn waterways. 

Trafhc noise was one of the first noise problems 
addressed by the Comm!sslon, and the result was the 
introduction of a regulation to control the use of very 
noisy oars, trucks and motor bikes. Though they ~rean 
important means of noise reductlcn, nOise emiSSion 
conlrols on vehicles [Ire only one part of the Commis­
sion's comprehensive attack on traffic nOise, O~her 
measures being promoted include better house deSign, 
the use cf noise barriers and planning and develop­
ment controls. 

(Continued p. 50) 

------------------~~~~ 



(Conrlnuedlrom p, 49) 

Aircraft noise continues to create signilicant disturb­
ance 10 ebout 80,000 people around Sydney airport, 
Although tha COmmo"wea1th Is responsible lor airports 
arId aircralt movement co"lrols, the Commission is 
represented 0" a committee set up by Ihe Depanmem 
01 Aviation lor the development and review 01 aircrall 
noise controls, and has endorsed a policy on the siling 
01 dwellings near airports. 

Slgnilica,,1 progress has been made in eo"lrolling 
noise lrom induslry. ElIlstlng noisy industries and new 
developme"ts have been required 10 install noise 
control measuresand,as a result, noise levels in many 
reaide"tlal areas near laetories have been dramatically 
reduced. Because 01 Ihe Commission's efforts, approxi­
mately2,5QOindUslries now produce lesaooise, 

The Commisalon has also introduced noise control 
regulations to encourage the design 01 quieter commer­
cial and domest!e machines, Residential areas are 
becoming quieter alld better places to live because 01 
these controls. 

In many instances, neighbourhood noise problems 
such as noisy parties, alarms, barking dogs and the 
like are resolved Ihrough negotiation, Otllcers author­
ised under Ihe Act usually discuss and lind solutions 
to l'IOise problems belore resorting to thelullloree of 
the law, Other people use the Government's Com­
munlty Justice Cenlres to resolveconUict; about 20 per 
cent 01 the issues dealt with by these ce"tres concern 
neighbourhood noise. 

The Commission published a complete guide to 
environmental noise control called the Environmental 
Noise COntrol Manual - the fi rst 01 its type in Australia , 
The manual Is a guide to pol icies and procedures lor 
eonlroUlng environmental noise, and Is used as a reler­
ence guide by authorised officers, tocal governme"" 
consultants, davelopers and Commission slall. 

72 
dB4 

System Matching 
Infinitely Variable, 

Economical, Efficient. 

'System Matched' attenuated air systems are 
more efficient, more effective and more 
economical because you only pay fOr what 
you need 
The variabilitY of our Rectangular Attenuator 
configurations is almost infinite so a very 
special computer programme is used to 
accurately align reQuired perfOrmance to 
delivered perfOrmance. No over·compensations, 
no extra costs and optimum efficlencv, 
If your next air delivery system isn't 'System 
Matched' you've wasted time and money, 



Book Reviews 
NOISE POLLUTION 
A. lara Saenz and 
R. W. B. Stephens (Editors) 
John Wiley a.nd Sons, Chichester, 
1986, pp.446. Australian Distribu­
tor Jacaranda Wiley, 1048 Victoria 
Road, Gladesvl/le, N.S.W. 2111. 
Price: A$178.20. 

The Scientific Committee on Prob­
lems 01 the Environment (SCOPE) was 
established by the International Council 
of Scientific Unions (ICSU) in 1969 in 
response to Ihe environmenlal concerns 
emerging at that lime. Ineluded In the 
mandate 01 SCOPE is the requirement 
mandate of SCOPE i8 the require­
ment to establish itself as a corpus 
of .nformed advice for the banefit 
of centres offundamllntal researCh and 
of organisations and agencies opere­
Iionallyengaged in sludies of the eMir­
ommen!. Noise Pollution, EII~cl5 and 
Control, Is the 24th publication on 
behalf of SCOPE and the first to deal 
exclusively with noise. It is edited by 
A. Lara Saenz and R. W. B. Stephens 
and the 18 chapters ere contributed by 

i~a~,:~wi~~~~~eedx~~t~St~~e~~~:;i~~~: 
fundamentats 01 noise and hearing. 
effects of nol~e on man, and sources 
of noise and Its control. There Is also 
an. extensive Introductory Survey on 
NOise ?<lliution by R. W. El. Stephens 

The first section includes chapters On 
the. PhysiCS of Noise (Lara Saenz), 
N~Lse Propagation in the Atmosphere 
(Piercy, Embleton and Sutherland), 
Acoustio Shielding (Maekawa). Psych<:l­
physics of Hearing (Zwicker). Aural 
Re.ception (Shaw) and Hearing Mech­
enLsms and tmpairment (Evans). The 
fivechapters.nthesecond section in­
elude: Auditory After-effects of Noise 
(Dixon Ward). Non-Auditory Effects 
(Jansen and Gros), interference with 
Aural Commu~ication [Tarnoczy), Nolsa 
Pollution at Night (Griefahn), and Hear­
!ng Ccnservatlon (Glcrig). Part three 
'".eludes: Road Traffic Noise (Lamure), 
Aircraft Noise (Powers), Solid-borne 
NO!SB C~ntrol (Heckl). Impact Machinery 
NOise (R,chards), Building Noise Control 
(Schultz), Noise Pollution Control 
(Fuchs) and Judicial and Legal Aspects 
(Aeoherli). 

In theprefacG,J. 8. Large states that 
"the book is a true reflection of our 
current knowledge and indicates how 
much intellectual effort is now at work 
to o"."rcome the problems 01 noise 
polluilon". in general this is a true 
statement as the material In each sac­
tion Is comprehensive, clearly pre­
sented and well referenced. It must 
be realised that no Ona book can COver 
such avast area - indeed many vol­
umes would be needed. There are 
some limllatlons imposed by the par" 
tlcularinterestsofeachcfthecontri_ 
butors: for example. In the chapter on 
road traffic noise there Is no refer­
ence to the descriptor L10 or to the 
U.K. Department 01 the Environment 
publication "Calculation of Road Trallic 

range of topics, a good Index is essen­
tlal and the one pro~Ided enables the 

it,~~~rUb\~c:lrn~e~h~s ;~~e;I~~e~t~~I~7t~ 
:~c~u:~ii~~.dex for the references In 

In.summary. this is a very compre­
henstveand usaful reference book for 
anyona working in the area of con­
trolling/limiting noise. It does not pro­
vide ell the answers but gives the 
supporting details on tha neads for 
control plus guidance on haw the oon­
trol can be achieved. (with case studies 
where appropriate). It Is neither a 
Handbook, nor an Introductory Book. 
but does provide a wealth of infor­
mation and would certainly be a worth­
while addition to any library. 

Marlon Burgess 

Signal Processing III 
Theories and Applications 
Ediled by 
I. T. Young, R. P. W. Duin, 
J. Biemond, J. J. Gerbrands 
Prooeedlngs.ol EUSIPC0-86, Third 
European Signal Processing Con­
ference, The Hague, The Nether· 
lands, 2-5 September 1986. 
PubliShed by North Holland (E/s .... 
vier Science Publishers) in two parls 
(1,420 pages). 
Price: US$180.DD. 

It Is rather a daunting task to review 
the proceedings of a comprehensive 
conferancaonsignalprocesslngsince 
such a wide range of subjects was cov-

Were not sampled equidistantly in tme. 
The constraints on the parametriC 
approaches. (maximum entropy and 
::;,a~~~~~1 ~~~~~is:d) were considered 

There Is still a great interest in tha 
implementation of adaptive filters as 

l~~re S:~~h ma~~yfi:~~~ ~~ I;;:igor~~~ 
subjeci and authors considered II range 
of su.bjects, .includlng Rete Disiortion 
FunctIOns (minimum rate of information 
whloh has to be transmitted through a 
communication channel tc enSUre that 
the receiver can reconstrucl thll signal 

~~~~b:d d!~1~~;~nre~~~s~~~~~~n~t niI~~: 
Ing spaech packets; decomposition and 
modelling of spaech; tube mOdels for 
::f;cf;I~. synthesis; and vccal lract 

Coding for telecommunication Is a 
subject which Is occupying the atten­
tion of many workers as well as tech­
niques for word recognitton. Expert 
systems are starting to be applied to 
word recognlllon using the artificial 
Lnteiligence language PROLOG. There 
were a great many papers on Image 
analysis and enhencement which were 
cent~ed on two-dimenSional signal pro­
cessing. This field is rapidly growing 
and there Were many excellent papers 
on the work being carried out. 

R.W.Hfl.rris 

~~~fhr:~~~il:r~:r~~E:L~~:~~8~ ~~~ .............. 
proceedings and consider in a little CLEARANCE OF SECOND·HAND 

r~~:~~~~j~~:~:E~:r~tht6'~~~fr~o~ SOLAR TRON ~E~~4 ~:~ Vol! 
A question that springs to peoples· Meter _ _ ___ $50 

minds which Will be addressed at the K,!,MPLEX. GS 51 Mastoid $100 
~~~r~~~Wce;ti~~a~!,'i,~i~~~~i~~r:~e~e~ B & K 2305 level Recorder ..... _ $500 
worthwhile addition to a library. Con- QUESTCA·ll Multi level, timed Acous 
ferance proceedings of len lurn out to be tic Calibrator $200 
of little value because the papers are B&K 4220 Pisto~ Phone $200 

~o~:j::,;:~e g~fn!.:ll~~~::~~~;\~fi~ :: ~ n~~ ~r~~~~~~yE:~d DIslor·iion $50 
,f a worker would like a review of Bridge _ ,., .... $100 
fnU;r!?t~ dt~~e~~t:i:~;;':,!nl~i?h~a~i:~;~:d B & K 1612 Band Pass Filter Set ...... $250 
papers acting as a springboard for B&KI022 B.EO ......... ___ ... _ $150 
further study. then these volumes can B&K Hearing Aid TestBllx ... $200 

::T:~:m~~n:!g~a~~t>;~':n,,!lj~~a i6f :~: B & K 3320 FrS~~~~ZmR~c~~d~ran~ $250 

spreadofsubjeclsthetitlesoflhesub- B&K4707 frequency Response 
sections will now be simply listed _ Tracer .____ $75 

B&K 2603 Microphone Pfeamplifier $75 
B&K 2105 Frequency Analyser _ $150 
B&K1505DeviatlonBridge __ . $50 
B & K 2203 Sou~d Level Meter ._ $350 
B&K1613 Octave Filler Set 

SlM. Filter and Pis· 
tonphone $450 

Fordetallscontacl: 

Noise" and in the ohapter on the legal Some of the subjects covered will 
aspects the only regulations referred to now be reviewed In a liltlll more detail. 

A.C.L. SPECIAL INSTRUMENTS 
27 Rosella Street, East Doncasler 3109 

Telephone: (03)8428822 
are for Europe and the U.S.A. Thll. problem of signals whiCh are not 

--=~~'~'."~"~'~ __ ';_"'_'_"'_"_'_"_" __ ",_""_",_,,_;_,,ro_,,_rtie~'~~i"~w~',"~"~m'~I~~~~~~~~ 
Fax No. (03) 6425730 Telex No. 35011 



BOOK REVIEWS. 

DETAILING FOR 
ACOUSTICS 

Peter Lord and 
Duncan Templeton 

Architectural Press, London, 2nd 
edmon, 1986, pp.205. Review copy 
from Architect, R.A.I.A. Bookshop, 
156 Bouverie Street, Carlton, Vic. 
3053. Price: $A6f.60 (plus $4.50 for 
mailing). 

This review comprises two parts: 
the first from Marion Burgess, 
whose main experienoe has been In 
the academic and researoh areas, 
and fhe seoond tram Eric Taylor, 
who is both arohiteot and acoustic 
oonsu/tant. 

This Is the seoond edition 01 a very 
practical and uaelul book. Peter Lord, 
Professor of Acoustics 2tSallorcf Unlver-

In IheirobJectives for the book they 
state that it is "composed targely 01 
guidance dela,l, int"nded lor relerence 
by architects, students, structural and 
selllica anginears and interior deslgn­
ers"'. I tMinkthat "acoustlcconsultanls" 
could be added to tMe list as I am sure 
everyone can learn something, aven II 
it is just another way of approaching a 
particular detail. 

The main portion of the book is 
devoted 10 the clearly drawn details 
groupedintensections:rools,c.eliings, 
partitions, walls. floors, dOOrs,Wllldows, 

~~~egnsdi~~r;i~?:e ab~i~IUI~~~fa~.ilk.S~sT~~ 
the concepls of sound insulation and 
sound absorption and defjnilions of the 
terminology. The book is not designed 
10 be used by someone with no know-

!~33i~eo~oa~~~t~I~~S R:~~lri/,ai~';,'r~~i~~ed~ 
The construction details are mainly 

drawn to scale and are complete with 
speclHoatlon notes (whare relevant) 
which show how the desired results may 
beaohi""edbythacorrectuseolbuild­
ingmaterials,productsandcomponents. 
Taking as an example the section on 
windows: the first tvro pages give the 
sound insulation data for various thlok­
nes~es of glass and glazing arrange_ 
ments, The next three p&gesgive details 
01 window frames. The last detail in 
this section is for an obselllation/studio 
window and clearly shows the separa­
tion 01 the two frames. This is followed 
by II page showing sections for various 
edge seals. A criticism h!>re Is that no 
indication of the relative performance 01 
the different sellis Isgive"n 

Noone book is going to coverall that 
must be considered when detailing for 
acoustios is ..... qulretf so there are bound 
to be some omissions and lack of 
suppor1lve datil (often this. may arise 

~~I~i~n t~1 t~!t~~~kn?: ~;:t'l~b~ler~~~ 

Wllh these reselllations I cen recom­
mend this boo~ to all those Involved 
with getting the concepts 01 good detail­
ingacrosslostudents,architects,angi­
neers, etc.-It IS wonderful to be able 
tatum overlhe pages during a discus­
sion and say "this is the type 01 detail 
which could/should be used here". 

Marion Burgess 

Fortunately the acoustically uninitiated 
have progressed somewhat from the 
days when a door covared in graen 
baize signified that it was supposed to 
be'"soundproof"'. 

amB~~h~~~d \~:~d~~;rs6~~p~~c~?~~~ 
aroincluded in this group) still believe 

~c~tus~~~ t'l~f~i~~~of~ceO~t r~~::rr~ t~; 
panacea of all acoustical problems. 
~;IWding noisa reduction through the 

Writing as an architect as well as an 

The reoent trend in building develop­
ment Is that clients ale becoming mOre 
concernad about good acoustics and 
brief their archite<::ts aocordingly. The 
architect either wisely seeks advice 
from en acoustical consultant or, un­
wisaly. "does his owntning"',sometimes 
with disappointing and costiyresults. 

I Can therefora thoroughly recommend 
"Detailing for Aooustics"' as a must for 
ali architectural offioes. It Is an excellenl 
referenoe which can be adapted lor 
mqst acoustical detailing problems. I 

~~lgui:~ln~ec~~12~e~~ b~~~~~rnl~s~ 
engineers and even acoustical engi­
neers. I relerto my copy quite often 

Eric Taylor 

SOUND AND 
STRUCTURAL VIBRATION 

Radiation, Transmission 
and Response 

Frank Fahy 

Academic Press, London, 1985, 
309 pp., ISBN 0-12-247670-0. 
Price: A$172. 

In his Prelace, the author stales: "In 
writing this book my lIim has been!~ 
plesenta unified qualltallve and quanll­
talive aocount of the phySical mechan­
isms lind charaoterlstios of linear Inter­
action between audio-frequency vlbra­
lional motion in comprBsslblefiuids a~d 
struotures with which they are in con­
taot. The primary purpose Is to mslruct 
the reader in theoretical approaches to 
the modelling and analySiS 01 Inter­
actions, whilst simultaneou"l~ providing 
physical explanations of their depen­
dence upon the parameters of the 
coupled systems. It is primarily to tha 

engineering studant that the book is 

:~gr~!~~dre~atl~~ f~~t~~~~~ tr~,~~glj,"oou~ 
hlsprolesslonallife." 

In carrying out these alms the author 
has placed emphasis on wave aspects 
throughout so as 10 include the elfects 
of interference, scattering and cliffrao_ 
tlon. Thellrst two ohapters oover neces­
sary introductory material. Chapter 1, 
'Waves In Fluids and Solid Structures", 

that are Irequentlyglossed over in simi­
lar te:ds. Chapter 2, "Sound Radiation 
by Vibrating Structures", includes a 
theoreticaltreatmentolasimplesource, 
a baflled plston,plales and shells. 

Chapter 3, "Fluid Loading 01 Vibrat­
ing Structures", contains .ome impor­
tant material but makes rather dull 
reading. There seems to be a need lor 
more illustrative matarial. At this pOint 
in the book a summary of conoep!s and 
main conclusions woulcf help pave the -;,a: ~~~k~haPter 4, which is central to 

Chapter 4. 'Transmlaslon 01 Sound 
Through Per1ltlons". contains a tho­
roughlYlesearched sUllleyol numerous 
transmission problems. The main con_ 
olusions and assessments 01 each casa 
could have bean mora clearly sal out. 
The diagrams are outstandingly olear. 
Some of the sections make turgid read­
ing bul by the lime tha author rsaches 

AUSTRALIAN 

METROSONICS PTY. LTD. 

Instrumentation for 
Industrial and Community 

Measurement and Analysis 

of: 

• NOISE 

• HEAT STRESS 

• TOXIC GAS 

• TEMPERATURE 

• MUSCLE STRESS 



BOOK REVIEWS 

the section on the mechanical coupli "," 
of double partition leaves he is well in to 
his str ide, the treatment bein~ enl ivened 
by some ".cellent diagrams. 

Chapter 5. "Acousllcally Induced 
Vibration 01 Structures'" is again main­
ly concernM with theoretical ,elation­
Ship8. some appl iC!l.tlons are hinted at 
but relative ly l ew details are supplied. 

The book conclud es with two furth er 

~~r~t:;:r~ s "~~~US~i~C I~~~~ l i~~I~~~~e~~ 
Fluid" nnd "Int loduction to Numerically 
Based Analyses of Flu id-Structure Inter­
act ion"". in which usefu l Introductions 
are given to tcchniqu $S such as slatisli · 
cal anergy analysis. finit e oloment 
method and integ,al equation analys is 

Overall Ih. bwk is neat ly produeod 
wll~ a copious supply of exc ellen t dia· 
grams. The reading of some sections is 
im~eded by unrelill'led blocks 01 text or 
equations. Shonor paragraphs and 1\ 
grealer use c l sub-headings would help. 
The d i~cu""ion ot tna meaning of Ine 
va rious terms in Importanl equation. t. 
often hidden. Th e discu ss ion i~ usu all~ 
th ere but fr. quently burled in a para­
g raph containing many otho;lr points 

A final comment must I:Je made On th e 
price olthi~ book. It Is hard to imag ino 
th at. tor a book of !.Omo 300 pages. 
produClion costs would have ri.en so 
much in recent years that II I~ neoessary 
to have a price tag 01 A$t12. One can 
im3g lne that librari es would purcha se 

At Peace ... 

Ihet>ookand,possibIY.Dcousticalcon­
su ltant. wnose busino9.es afe in good 
cond it ion , but il is doub\ful if engineer­
inR studen ts could allo rd that sum for e 
~eO~~SoQO k if it wore prosc ribed 10' tMir 

Howard Pollard 

Software for Analysis of 
Acoustic Noise by an 
IBM PC 
Accompanyin g disc reviewed in 
volume 15 number 1 of Ar;ouslics 
Australia. Supplied by M. B. & K. J . 
Davidson PlY. Ltd.. 17 Robema 
Strf1f1I, Moorebbln, Victoria 3189. 

The origlM I review of softW are disc 
waS incomplete du\'l to the lack of sup­
PQrtlng documenlatlon; however, th e 
suppll~rs have since suppli8d lurther 

~~~~~~~~~ ~~d :~ t~~~~~~~"; f.:llt~: 
original revl~w. 

The documentation supplioo described 
only the softwa re lor Ihe Leq andlh is is 
w€ 11 written although a Ii tti e tcr.e In lIS 
lormat. Tile only problem is that it is 
written lor an ACORN BBC computer 
and sa many 01 the Instructions aboul 
forma tting disks and connect ing peri­
pherals do not apply 10 an IBM PC. The 
reference to USEA PORT ana ANALOG 
INPUT nave no rel"",,"ee to an IBM PC 
user. The unit YOU plu~ in 10 do 1M 
Ircntlin. processing lor Leq is a Clrrua 

We know noise. 
P!':AC!': ENGINEERING hos , peciali sed 
e~clu,jv~ly in Ino held 01 engineered 
noise control producls lor Over 15 Y9"'" 

In Ihat time we have ~evul opad a vast 
range 01 ~oduct~tc CJt&rlormosttyposol 
noise problems. 

PEACE ENGINEERING PTY. LTD. 

CAL 2.22. I'<lrhap! tha reade", are 

~~~70~wI':feoitt ~0~~o~~".:~f;l·io~t~~I~~ 
~~L;"~"t~8~~1 t~t~te~r f;~~ ~~~~ ~~~ 
2.39A or ATAn and 22. Data fo r the 
Quest Micro 15 will also be accepted." 

No furth er documentatron was sup­
~~~~. on the third oClavII analy.er pro-

R.W.Harrlll 

Bradford Expansion 
The Bradford In .... I.lion Group and 

Dulux Australia Llm l1ed have announced 
Bradlord's 3ppo lnlment as National Dis­
Iributoro/the Du lux Foster range 01 
producI,. Bradford will market and dis· 
t ribu t~ th e speclall9t range 01 Foster 
88 alants. mastics and adhesive., which 
are widely used th rOUghout th e thermal 
Insula\lon. aircondltloning and loam 
coatlng induslrles. 

The .greomont wil l greatly benellt 
contractor. and sp&e ilie rs in th e induI ­
try. It adds the di slributlon and marleet_ 
ingstrenglhsot Bradlardlnsulalionto 
the proven parformance ollhe Foster 
P,oductRanyeandlhoqualitycontrol 
and manufactu ring skills 01 Dulux 
Emphas is will be placed On product 
dev~ l opment and the InlrodUCI;(>o of 
new products. devetoped from indu.lry 
fae-d back, in the m8rket. 



NEW PRODUCTS 
Bruei llo Kjaer 
Pha.e Matched Mlcrophonu 

Br~el & Klae,'s$ound Intensity Mic,o­
phone PajrType 4181 opensOJplhe way 
lor mOHl ... ccur.lesound intensily men­
urements at low irequendes and In 
reactive soulld fields. The old problem 
of uncertainty in low-trequlncy phase 
march ing-caused by Ihe microphone 
venllng system - has been OV<)fcome 
bya new Bruel & Kjaol p,oduction lec!t­
nique, nOw being pate nted, whiCh COn­
slsts 01 a phase COffector un itlltt9d 10 
111<1 back 01 tile microphone cartridge. 

PIlase malchlnll is nOw at a high­
preciSion 0,05' at frequencies tlelow 
250 Hz. A callb, ... ,k," chart supplied 
with eaCh Type 4181 gi~nthe indlvldu­
~Y H~ea~~'~dk~~.ase matching between 

The mlc.""hone pair, supplied wilh 

~~:~vii~u:1 ~:s!it~n~r~f'~ti~~~ ~~II~~ 

Non.SI, tlon .. ySlgnaIAnltylll 
Bruel&Kjaerhasintroduce<\avars8-

lila wateo1all·display programme lo,de· 
talle<\ aMlyslsolnon-stalionary signals. 
Applications 01 soltware package 
WT9121 include machine ru,,"ups and 
coast-downs. reCiprocating machine 

i~~~' ~~~~'in~n~1 e~~I~bl~~~~~S~Th~~~~ 

" 2Ospect,a per second. Spectra up to 
8OO·tines can betranslerred. 

A high degree 01 Ilaxibil ity Is also 
allorded. Spectra can betranslerred at 
selacted time Intervals, aile' a sele<:ted 
number 01 trigger counts. asa l uncti on 
01 the operating speed 01 the machine 
under investigation, or under manual 
control. Simi larly, a wide range 01 dis­
playoptlons I, p,oylded. Menurements 
can be presented as 3-D plots 01 up to 

sllown in green, orange and red to indi­
cate sale, Intermediate and dangerous 
areas. A lealure 01 theunil is One single 
control SWilCh, down for baHery check 
up 10' mete,. A "30 dB bUllon" is pro­
vided onlhe I.ont 01 t t>e unit, permUting 
measurements down to 5C! dBA 

An elect.et condenser microphone is 

~~~n~~~o~e~e~I~~~o~~c" ~n~~r!O m~~~: 
urlng accuracy. The SSE mOOI. the 

f~~:~7L~1~~~~~e~~h!s ~~~:i~a1;~~ 
meter should be callb'ated before and 

i~*~~~:i~~~~~~I~::I~~n1~n~~~j 
~velmeterandModaltOOA2·levelcali_ 

g~~:~~ie~o~~~~a~~~~t i~~n~~~~~~i:grai~ 
~~s:~S ily portab le, lightweight carrying 

Furrher Inlormallon: Pulu, InSlru_ 

'J:::~~. ;';,,"~!~~Y. H~~r~j, B:~~~~~;~:, 
Y014 OPH, U.K. 

New Publications spacers, Is now Included in the welt­
known 3519 sound Intenstty prot>(! to 
give eY<ln bett er perlormance and reli­
ability. ~~XI~:~lr=~I~: ~~m:a~~" I~~~~~",,~;: ~~ _______ _ 
D.t. Log~rModu te 

The BZ7106 Soort Term L., module 
is yet another in a series 01 apptication 
modutn lor Ihe gruet & KJaer Modular 
P'eclslonSound Level Mele' Type 2231. 

Tills modula enables tha "Type 2231 10 
dump noise datalorlur1her proceSSing 
III user-selectable inlervals (a, Irequent. 

~~~'a~n: f3";C s~~~~:~o~u~h ~V~~~! 
10gOers, computaNl, terminals 8ndhlgh­
speedprlnl"s. 

The module alsa parmil' Ihe Type 
223110IunClionnaPrecISionlntegrBt_ 
log Sound Level Meter In Its own rlghl. 
It is then c3p3ble 01 measuring SPL, 
~-;:~S~;akmL~v:I~~ max. SPL, Peak and 

Fr, quency An. lyel, Module 
Tho BZ7103 Frequency AnalySis 

Module is the latesl in a serias of Appli. 
cation Modules la' the B'uel & Kjae, 
Modular Precision Sound Level Metor 
Type 2231.Whi la m3intaining the lunc· 
tionoithaType2231esaniniellr91ing 
Sound Level Meter, the mOdule enables 
it 10 make automatic ",;al hequency 
analyses by mean. ollhe %-- and J.\­
Octave FlllerSelType 1625 

Whon Type 2231 is connected 10 a 
p'inter by meanS 01 tl>!! Interface 
ZI9100. Ihe.et·up I. used toma-Imum 
advantage and all patameters and meas­
u,emen t data are conveniently availabla 
in the lorm 01 hard-copy prinlouts. The 
printouls have variab le headings and 
a,e,ecorded both digitally and graphic­
ally In both lull and shon.lorm 

The slar1 and stop Irequencles are 
. eIKtable. To optimize the lotal meas­
uremenl time, the set-up measu,eo the 
L .. faverage sound pressure le .... l) In 
each Irequency band over a lenglh 01 
time which depends on the IiIter band_ 
width. II is also possible to praset Ihe 
number and average up to 999 IreQuency 
~~~~~:as made at the same Or dillerent 

as8 plot 01 the total RMS level 01 all the 
spect,a in the 3-0 plot 

Fur/her Info'mafion; 8rue/ & K/a6r 
AUSI" U Tepko Road, Terrey Hill~. 
N.S.W.20B4. Te/ephone(02j4502066, 

Pulsar 
IndUllrl' l Noise and e.pol u,e Mei er 

The Model 85 series 01 Industrial 
Sound Level MeteNl shaw, directly on 
SC,le, both the 001" level and its.llow­
able exposure time. The lime zOnes are 

The lollowing publicationsl1ave been 
received by the Society and a.e held 
tempora';ly, in the Acoustics Labore­
tory, School 01 Physics. University 01 
N.S.w. They are a.allablelor in.peetion 
or loan by members. Photocopies (not 
in contravention 01 copyrlghl condi­
t ions) may be ordered by contacting 
Cronulla Seere\a,lal Services On 
(02)5273173. A cha'ge will be made 
lor pllotocopylngand postage. 

Guide to 
Technical Literature 

ThisguldetotechnlcaI IUeralu,e. pro­
ducedby JamesR. Ramsey,i. intended 
10 p,ovlde a ready resource to major 
technical works relating to A.chitectural. 
Bu ilding and Mechanical Syslem. 
Acoustic s during the past two decades 
II is subd ivided inlo two valumes (each 
approximately 100 pages) ; Volume 1 
prlma.ily on Applications and Volume 2 
On Techno!<>IIY. Wilh;n each section the 
papers and repo rts are listed under 
general s~ blect areaS ar>d the lola l 
number 01 citati ons in the two volumes 
exceed 3,000. It was produced In 
Oetobe, 1986 and is aimed at nslsting 
lhose doing literature sea.che •. The 
cost lor Volume 1 is SUS28 and Volume 
2 SUS25, while th e combined sal I. 
SUS45 

Fu,thor delails: RIT Book~, James R 
Ramsey, TechnlcalConsu/lanf,P.O_Bo% 
1833,2907 Holly Place , La Cr""u, WI 
54502· 1833, U.S.A. 

KH Stramit Literature 
KH Stramit. a Sustaining Member 01 

tt>e Society, has announced its new 
rangeoltechnical lilerature.Tnls lilara­
ture will include all the lalest ,neatch 
and development plus teclmical inlor­
mation on the w;"e range of products. 

Fur/her informalion: Frank Collell. 
National Salu Manager, 52 M.ndoon 
Road, Girraween, N.S.W_ 2145, 



,".'EW P['RUCATfOYS 

Inter-Noise 86 Proceedings 

Further information: Noise Control 
FoundatIOn, P,O, Box 2469, Arlington 
B~~~f.h, Poughkeepsie, N.Y, 12603, 

BuHerworlh 
Technical Dictionaries 

Bruel & Kjaer Literature 
The following literature has recentl, 

¥h:e'N~s:~~rca~I~:~ ~o~:e~~ 
DIIIII Channel Analyzef1l, 2032 and 2034 

Time Windows provides a ci€ar ex­
planation for non-special,sts ot the 
theory behLnd the window functions an 
theTypa2032andtheTypa2034 Ina 
sec~ion On pracUcal appllcalions, lhe 
chowe of tna appropriate wlodow fer 
each signal is made plain 

ThesealingofspactraonFFTanaly· 
lem IS otten a source of mi"understand­
mg. For a clarificatIOn, read Choose 
Your Umts! The appllca\Lon note de­
""rLbe, how the correct un'ts are 
matohed to a gl.en signal 

Tne Hilbert Transform-a mystery to 
many lIsers - '" buill Into the Type 
2032 and the Type 2034. The third appli­
cation note, PrMlical Use oi Ihe Hilbert 
Translo!m, strip. away the questwfl 
marks which alten surround this ex­
t",mely useful feature. Furthermore. II 
~~~~nes a number of practical applies-

~~~;haU~: ~~5~Oise Generato,s, 

Thes,x·pagebrochure. The New Gold 
Standard,provldesalulldescrlptlonof 
these microprocessor-based, ATE type 
i~strument" which Int"'Jr~je the need for 
h'ghsignal PUrLty and aCcUr1'C. ,"lh 
ease Of usa and extremeversa!.llty 
~~;~II;~~ ~~3~ual Channel Analyzers, 

A 32-page brochure entitled A World 

i~r~Pr;%:~'O;;S2 ,::~r:g;,a~~~I, n~~ar2 

"Acoustics 

JOURNALS 
Acta Acuslica 
Vol. 12 No. 1 (1987) 

Applied Acoustics 
Vol. 21 No.1 (1987) 

ContenlsinGlude:W.A. Davern, Mea­
',JC6rwnl 0110\\ frequencyabsorpt,on; 
L C. Fothergill & J. E. Savage, Reduc­
tonof nOise nUisance caused by bang­
Ing doors; S J Bowles &. E. Gold, 
lJe"elorm~nt of d ralLng procedure for 
impact rOlSetran:;".dssion througttwail". 
Vol 21 No. 2 (1987) 

Sp~CIJI '""u~ on road [raffic noIse. 

AUDIOMETRIC TEST BOOTHS 
Noi~e Isolation Class 39 

ACOUSTIC DOORS 
STC36,38,40,43,dB 

SOUND FIELD ROOMS 

• 100% Australian Content 

ManufactLJredby 

g Dunlop5freel, Enfield, NSW 

Telephone. (02) 6425999 

'-=:------=========-===---~-



NEW PUBLICATIONS. 

VOl. 21 NO. 3 (1987) 
Contents include: J. G. Charles, J, 

Miller" H. Gwalkln, Assisting the assist­
ed resonsnce at the Central Hall, York, 
~rbo~i, H. Chaw, Acoustlcel properties 

Archives of Acoustics 

V060'n'r&~i;, ~n~~:; A. Rakowski " A. 
Jarcszewaki, Reaction delay time in the 
process 01 detection and discrimination 
of acoustic signals; G. Budzynski, 
Theory 01 the reflective localisation 01 
sound sources; M. Hagel, Method 01 
calculating the acoustical wIWe rellee· 
tloncoefficientlrom a nOI-sharp bound 
ary 01 two media. 

CanadIan AcoustIcs 
Vol. 15 No.1 (198y) 

Comenl8; E. Rebke, The alfect 01 
various placements and densilies on the 
sound absorption 01 baffles; S. M.Abel, 
NOise-induced hearing loss and hearing 
protection; R. Hetu, R. Phllneul " C. 
Marien, Non·acoustic environment lac· 
tor inlluences On' occupational hearing 
impairment. 

Publications by Australians 
We are gratelul to Richard Rosen· 

berger, University 01 NSW, lor this up· 
dating 01 publications by Australian 
authors. Within eech year the listing is 
alphabetical by first author. 
Reaction to Alrcralt Nol.eln Residential 
Areas Around Austratian Airports. 

~: ~Y~I~~~~: A. J. HEDE, 

National Acoustic Laboratories, GreVille 
Street, Cha/swood We,t, NSW 2067. 
J. Sound Vib. 108(2), 199-225 (198S). 
Comparison 01 Ihe Effectiven"8 01 
Meaaur""ol Ai.craltNoiseEx.P0811~bV 
Using Social Survey Dala. 
R. B. BULLEN, A. J. HEDE. 
National Acoustic Labor8l0ries, Greville 
Street, Chalswood West, NSW 2067. 
J. Sound. Vib.1D8(2), 227-245 (leB6). 

The En&emble Va,lance 01 Random 
Noise in a Reverberation Room. 
J. L. DAVY. 
Division 01 Building Research, CSIRD. 
Melbourne. Vic. 
J. Sound. Vib. 107(3), 361·37~ (19861. 
C",eping Wave An~ly";s 01 Impulse 
:~:agatlon Through a Shadow Bound· 

C. G. DON, A. J. CRAMOND. 
Dapt. 01 App/. Physics,Chlsholmlnst.ol 
Techn., 900 Dandenong Road, Caulfield 
cSSI. Vic. 3145. 
J. Acoust. Soc. Am. 811(1),302·5 (19B6). 
Calculation 01 Acoustic Impedance 01 

Harmonic Frequency Spaetra 01 Vlbral-

~.gpS~~~i~~r~~· 
School 01 Sclance, Griffith Unlverslly, 
Nalhan, Old. 4tH. 
J. Sound. Vib. 108(1), 63·72 (1986) 

Addendum to "Hann .. nic Fr&'luancy 
~p,:>~~. ~o";!!:l~~~~ Slepped $trin",,·'. 

School 01 SOience, Grirtith UniverSity. 
Nathan, Old. 4111. 
J. Sound. Vlb. 108 (2), 345 (1986). 

NBW Types 01 Vibration Modes l.:or 

~~,:~~ ~~~~~~~. 
School 01 SoisneB, Griffith Universily, 
Nathan, Olrl. 4111. 
J. Sound. Vib. 110(3), 385-411 (1986). 

~,!r~in;~aonn8V~I~~""VI~~f~~ f.:o~q~~: 
~~J~~:~O~~h Orlhotr.:oplc Properties. 

DrVlsion 01 Appl. PhysICS, CSIRO, Syd· 
ney.NSW2070. 
J. Sound. Vib.l10(3I,483·493 (1986). 
Es B Full Nonlinear Method Necessary 
:~~~t ,;;:!crn 01 Radlaled Engine 

(1) A. D. JONES. 

(21 ~'.f.' ;~~MN~~RHEM. 
(I) Nslional Exhausl Ind. PIL., 29 
Morrow Rd., O'Sul/!vsn Beach, SA 5166. 
Noise Control Eng. J. 26 (2), 74·60 
(i986) 
Loudness Summation, Ma.king, and 
Temporal Interaction for Sensations 
Produced by Electric Stimutation 01 Two 

~it~5. ~o~~,H~~~n 2t';~~.a. 
Depl. 01 Otolaryngology, University 01 

JAAMIM The Eflect ot Bandw"idlll On the Per. ~9~~~~~r' ~~~ViZ~.V~(~~:21956.1966 
Vol. 6 No.1 (i98n lormance 01 a Postbeamformer Jnterfe.... (i966). 

J. Catgul Acouslical Sociely (1'i"t.C~ng~~~RA Point Mobility Techniques for the In Situ 

;:~E,t~~i:~~~:;bnlc~::~:rng" OPVI~: ~~e ~;p1~:rc1~p~d~~atl~~~~g~~c/t .~~i~:~~~~~:~:~:e:;::sK~1 Coup-
lin plate vibrational characteristics; Belconnan, ACT 2616. Dept. 01 Mech. Eng., Unlverslly 01 WA 
I. Firth, Construction & performance of J. AC<lust. Soc. Am. BO (3), 794-603 Nedlends. WA 6009. 
commercial quality violin strings; S. M. (t986). Appl. Ac. 19 (5), 383-396 (19B6). 

~0~~;"~I~~S6Tt~~t~!.!~rc~a~~~r;i~~ 1 ________ -, ________ _ 

Pickering, A musician's spectrum analy. 
ser lor violins. 

REPORTS 
Royallnslltule 01 Technology, 
Stockholm 
Speech Transmission Laboratory. 
~ful~~~~ly Progress lind Research Report 

Speech research summary report, 
April 1987. 

Institute 01 Sound & Vibration 
Research 
Te<:hnicaJ Report No. 138, 77 pp 
B. W. Lawton" D. W. Robinson 
An investigation 01 tests 01 susceptibility 
to noise-induced hearing loss. 

TechniC<lI Report No. 139, 60 pp. 
R. C. N. Leung 
Wave propagation through right·angled 
ioint5with compliance 
Technical Reporl No. 140, 76 pp. 
J.M.Maaon&F.J.Fahy 
The use of acoustically tuned resonll­
tors to imprO\le the sound transmission 
10ssoldoublepanelparHtions. 
Technical Report No. 141, 88 pp. 
R. J. Plnninglon I\; L C. Chow 
On the prediction ollhe loss factorso! 
plates using sand granular material. 
TeclLnlcel Report No. 142, 42 pp 
J. J. Kelty 
Acoustic mode coupling in a circular· 
section ducl containing a concentric 
porous windscreen. 

ADVERTISER INDEX 
AsSOciated canbrn. Lab, 
Au.lrallan Metrosontcs 

~~uae~w~c~aer 
Davidson 
Heggie 
Industdal Noise Control 
Kell I\; Rigby .......... . 
Paao!! Engineering 

~~~ :u~~n;~t~Zt Co. 

" " " " § 
" .. 

Readera are aeked to mention this 
publlcallon when replying to adver­
tisements. 



FUTURE EJ)E/~T5 ~ 
• Indicates an Australian Conference 

1987 

August 23-26, ILLINOIS 

~NZ~~~tJ~~~~L COMPUTER MUSIC 

Details: Unlvenlty 011i1lno13, ROrmJ 247 
Administration Building, 506 S. Wright 
51., Urbana, Illinois, 81801, U.S.A. 

Augusl 24-28, U,S.S.R. 

n~hEAI~l~'6ugil~~OSIUM ON NON. 

Detells: V. K. Kedrlnskll, Lavrentyev 
Institute 01 Hydrodynamics, Lavrenlyev 
Prospekt 15, 530090 Navos/birsk. 

Seplember 8-11, POLAND 
XXXIV OPEN SEMINAR ON ACOUSTICS 
Ci6tai/s: Inst. 01 7e/ecammunioa/lan & 

November 26·29, LAKES DISTRICT 
lOA AUTUMN CONFERENCE­
INDUSTRIAL NOISE. 
Details: Institute of Acausl/cs, 28 Cham­
bers Street, Edinburgh, EHI lHU, U.K. 

• December 1-4, LAUNCESTDN 
8th AUSTRALASIAN CONFERENCE ON 
COASTAL AND OCEAN ENGINEERING. 
Dfltails: Conferenoe Manager, Instltutlan 
al Engineers. 11 Netianal Circuit, Bar­
ton, ACT, 2600. 

December 17-18, NORWICH 
UNDERWATER COMMUNICATION AND 
POSITION FIXING. 
{)fitails: Dr. R. Coates, Schaal allntor­
matlan Systems, University 01 East 
Anglls, Norwich NR4 7TJ, England. 

1988 
Acaustics, Wroo/aw Teohn. Univ., Wy- ---~--~~ 
?:!~ze Wysplansklego 27, 50-370 Wrao-

September 13·16, BIRMINGHAM 
CONFERENCE OF BRITISH SOCIETY 
OF AUDIOLOGY 
"Aspects and Implicalions af Hearing 
Impairment Throughout Lile." 
Details: Mr. N. Bland, Centre lor the 
Hearing Impaired, Western Road, Bir­
mingham, Bf6 700, U.K. 

September 15·17, CHINA 
INTER·NOISE 87 
"Noise Control in Industry". 
D<!ta/ls: Inler-NalBe 87,5Zhonggv~ncun 
S/., P.O. Bax 2712, Beiiing, China. 

September :22·25, WARWICK 

~~~LI~~f~~~LS AND THEIR 

De/ails; Me~tings Officsr, Institute al 
Physics, Belgrave Square 47, Larldon 
SWIX BOX, U.K. 

October 5-9, CZECHOSLOVAKIA 
NOISE AND ENVIRONMENT 
Details.' Oem Teahnlky C8vts, Secre­
tariat 26, Must/ckel Kon/erenola, Skul­
tetyha, u/l, 832 27 Blli/is/ava, Czecha­
slovaki~. 

November 5-8, LAKES DISTRICT 
REPRODUCED SOUND 3. 
In coliabaration with Audio Eng Soc, 
Assoc Sound & Communlo Eng, Electro­
Acoustic Music Assoc and Assoc Prol 
Recording Studlcrs. 
D"'8I1s~ Institu/e 01 AcoustiCS, 25 Cham­
bers Street, Edinburgh, EHI mu, U.K. 

• November 12-13, HOBART 
ACOUSTICS IN THE EIGHTIES. 
Details; Stephen Samuels, A.A.R.B., 
;i~1.Bax 156 (Bag 4), Nunawadlng, Vic" 

November 18·20, MIAMI 
MEETING OF ACOUSTICAL SOCIETY 
OF AMERICA 
Details; Mrs. B. Goodlrend, A.S.A., 335 
Eas/ 45th St., New Y()fk, NY 10017, 
U.S.A. 

• January 25·29, SYDNEY 
BICENTENARY CONGRESS OF 
PHYSICISTS 
Details: Dr. Cal/ooatl, CSIRO DIVIs/an 
of Appllad Physios, P.O. Box 218, Lind­
lield 2070. 

• February 16-24, CANBERRA 

February/March, MODENA 
URBAN NOISE AND TERRITORIAL 
ADMINISTRATION. 
DfItails: Pro/. P. Zanlol, PMP-Settare 
Fisloa Amblenta/e, USL n18, c/- Poli­
cllnlco, Via del Pozzo 71, 41100 Madena, 
Italy. 

March 15-17, GERMANY 
DAGA '88 
Details: R Martin, Abt. 1-Mech8llik and 
Akl181lk, Bundesallllloo, 0-3300 Braun_ 
schweig. 

May 16-20, SEATTLE 
MEETING OF ACOUSTICAL SOCIETY 
OF AMERICA 
Datails: Mrs. B. Gaadlrlelld, A.S.A., 335 
&~£.fA.46th St., New Yark, NY 10017, 

~~~I ~2N Y~~~~1i:'~6~ 
Details: Prof. P. Prav/oa, ElectrO/flchni­
Gal F9culty, Bu/evar Revoluel /11 73, 
YU-11000 Belgrade. 

Augual 21-25, STOCKHOLM 

~t~0'IIT~CAHff~T'tr~~gB~~MN01SE AS 

Details: Noise '88, CI- Reso Cangre!s 
Servioe,S-11392Stockholm. 

August 29 • September 1, 
EDINBURGH 
7th FASE SYMPOSIUM ON SPEECH 
Delails; Mrs. C. Mackenzie. 1.0. Aoaus­
tics, 25 Chambers St., Edinburgh, EHI 
1HU, Scotland. 

August 29. September 1, 
AViGNON 

"Sources 01 Noise." 
Details: Intar-Na/sa 88 Secretariat, 
BP 23, 60302, Senlis Cedex. Fr8llce. 

October 3·5, CHICAGO 
IE':EE ULTRASONICS SYMPOSIUM 
Datal/s.· Institute of Elactrioal and EJec­
tronlcs Enginefl(s, 345 E 47th Stre~, 
New Yark, NY 10017, U.S.A. 

October 17-19, MANNHEIM 
VDE-KONGRESS 88 

~t.~~~:na::n~;~e~~~/~~gtoo, T~~~~f!u~1 

November 14-18, HONOLULU 

November 14-17, KOBE 
9th INTERNATIONAL ACOUSTIC 
EMISSION SYMPOSIUM 
De/ai!s: Pral. Dr. I. Klmpera, Dept. Naval 
Architecture, Faculty at Eng., University 
af Takyo, 3-1, Hanga-7, Bunkyo-ku, 
TOKYO 113, JAPAN. 

1989 

May 22-26, SYRACUSE 
MEETING OF ACOUSTICAL SOCIETY 
OF AMERICA 

Da/alls: Mrs. B. Gaadlrlend, A.SA" 335 
~~.tA.451h St., New Y()fk, NY 10017, 

August 24·31, BELGRADE 
13th ICA AND SYMPOSIA ON 
~~~~~W~~TICS AND ELECTRO_ 

Detalis; 13 ICA Secretarial, Save Cenlre, 
11070 Belgrade, Yugoslavia. 

November 6-10, ST LOUIS 
MEETING OF ACOUSTICAL SOCIETY 
OF AMERICA 
Details: Mrs. B. Gaodlrlend, A.S.A., 335 
~~~:A.45th sr., New York, NY 10017, 

1990 

May 21-25, PENNSYLVANIA 

~?EJ~NE~lg: ACOUSTICAL SOCIETY 

Details; Mrs. B. Gaadlrland, A.S.A., 335 
~~lA:5Ih Street, New York, NY 10017, 

November 2&-30, SAN DIEGO 
MEETING OF ACOUSTICAL SOCIETY 
OF AMERICA 
DetaUs: Mrs. B. Gaodlr/and, A.SA., 335 
~~~:A~5th Slreet, New York, NY 10017, 



RUSTRRLlRN. RCOUSTlCRL SO[fET~ 

Venue: 

Guest Speakers: 

'Workshop: 

Tours: 

Sponsorship: 

1987 ANNUAL CONFERENCE 

ACOUSTICS IN THE EIGHTIES 
HOBART-12·13 NOVEMBER 1987 

Physics Department, University of,Tasmania, Hobart) Tasmania. 

Hen. Peter Hodgemim, Tasmanian Minister for the Environment. 

Mr. Trevor Brown, Tasmanian Director of Environmental Control. 

The Conference has no specific theme in order to encourage wide 
participation. Approximately 30 papers will be delivered and the Sessions 
will cover acoustic measurement' technology, outdoor sound propagation, 
architectural acoustics, the creation and response to music, road traffic 
noise, aircraft noise, community noise and noise associated with minill9 
operations. 

An exhibition of acoustical equipment, instrumentation, products and 
literature will be held conjointly with the Conference. 

A special feature of'the Conference will be a Workshop on the future bf 
Acoustics research and education In Australia. 

Both technical and social tours Will be conducted during the Conference. 

. Commercial sponsorships of the Conference are available and any enquiries 
would be welcome. 

Mr. Stephen Samuels, Conference Convenor 
C/- Australian Road Research Board 
PO Box 156, Nunawading, Vic. 3131 

SUSTAININGM.EMBERS 

._ Ao,-VIB DIVN •. OF AQUA·COOL BHP COATED PRODUCTS 
-TOWERS PTY. LTD.' DIVISION 

JAME$ HAR,DIE' INDUSTRIES lTD. 
G.P.O. BOX 3935 

UNIT~7',:2 JllP!~TOt;lI;lOAD'~ P.O. BOX 71 
S~yE!'4 HILLS 2147~ PORT KEMBLA, N.SoW. 250S 

ASSOCIATIQN, 01:" I\USTRAUAJII . CMA FOAM GROUP 
ACOUSTICAL CONSULTANTS 1 HEATI-lC.OTE, ROAQ 

__ ~£-:C~~~~~~ERE~__ __ liVERPOOL, N.S.w. 2170 

SYDNEY, N.S.W. 2000 • 

BORAL.: Ai.iSTRAllAN' 'GYPSUM 
" :'676;LOflIMER:STREET- . , 

_ P,O.f\T !'..1.ELBq!;lJl~E,. ,{!c" 3?01 
BR;(OFOWD INSlJljiioN:'· j' 

f·S:R .. LTO~ _. _. " '._ --1 
" -'~8R~~~~J~h: 2060 

THE CHADWlC.K GROUP 
292 BURNS BAY ROAD. 

: '. LANE COVE 2066 

P.O. Bb~ 331 _ 
SUNNYBANK, OLD. 4109 

• ~ • INDUSTRIAL NOISE CONTROL 
. BRUEL & KdAER·(AUST.) PTY,'LTD, ~ .PlY. LTD. 

24 TEPKO ROAD 7 LEVANSWELL ROAD 
TERREY HILLS, N.S.W. 2084 MOORABBIN, VIC. 3169 

SYDNEY 2001 _ 

N.AP SILENTFLO PTY."LTD. 
P.O. BOX 173 
CLAY'fON, VIC. 3168 

PEACE ENGINEERING PTY. LTD. 
UNIT 2/20 MARIGOLD. STREET • 

. REVESBY, N.S.W. 2212 

SOUND ATTENUATORs 
AUSTRAUA • 

SOUNOGUARD -PTY. LTD •. 
P.O. BOX 246 • 
RYDALMERE, N.S.W. 2116 

K. H. STRAMI'T ~ TO.. . 
S2 MANDOON ROAD 
GIRRAWEEN 2145 


