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This paper is based on the 2002 PRESIDENT'S PRiZE

pal''''" This prize. establi"ht'd in 1990 by Ihe Australian

1Icou>,II(,<l1 Society. is Qw<Jroed 10 the best ledm ical papt',

pres nlled allire A.."troliun Ac ou,\' /l c(11 Soc iety Conference.

OBSERVATIONS AND EXPLANATION

OF LOW FREQUENCY CLICKS IN

BLUE WHALE CALLS
Adri an D. Jones'" Robert n. McCauley' and Honglas H. Catov
" Defenee Sctenee a nd Tcchnol01:YO rJ;:l ni, al i,,"
POBox 1500. f:dinbll'l:h , SA 5 111

' C..nt r.. r" rl\h r in e Sd enr...nd Techno logy
Cu rt in Un i ~eni ly, G PO Bol U19117Pl'rt h, WA 61145

' Oefence Sciencl' lInd Tceh nol01O'Org ani' l tinn
PO BO I 44, F) 'r mo nt. :'IriS\\' 2009

ABSTRACT: A bricf stlldy ha-obcen conductcd on tile low fn=qucncy ' e1ich" and lone. obscm::d in calls m:orded in recenl years from Blue
\\'hal e au rq;;a' ioo••t Ioca,ioo. off 1M Ronne ,;! lrench. A. has hc:cn 5UjQlc.tcd pn:viou.,ly, it i. concluded that the 20 li z clicks most likely
.~ tile ", If·u eilation "f th.. bubl:Jl.e rewnuro;c "f tho:g;oswithin the lungs by th~ whalc. This is probabl~, *" tl1edkk wav~form hM the
appean n« of the deocayof l tl$Olla.x e.and*" there lln' no ol!>e,- conceivable mechanisms whieh mighl give nse lo a resonance wilhin ,
whale body ,1 20 II~. This i. u pl, ined wilh_~ to bubble physics. which an: n tended to i.xludc , trealmen! of both spherical and

elOllgiled bubbln. ond to eOlUidmolio!u of the dTect. of variow do:pths at whicb a whale migl.. call. The amplitude of th~ bubble
-::illations reqJ ired to genetale lheobserved f,i,ll\l l levels is lihown to bc surprisingly large, and appean to be dosc 10 the lheo<ctical
m..imum for a """""a nI bubble drivenby any mana

I INTRODUCTI ON
Recor dings of ca lls from Blue Wha le s (8ll1ll/'OIOpl/'t"Q

musculus) are kOCM'n to include low frequency com pone nts

which may be tonal or impulsi\"c "c1icu"·-'. The sign als arc

ntltewortlly for the high levels achieved (up to 190 dB re

(I JlPa)' @ I ml at a low frequency range (cenlred. aboul

20 Hz' ' ). These features have bee n observed in Blue Wh ale

call.. recorded In rece r a years at locations ofT the Perth

Canyon', These obse rvaecn s arc of interest 10 the Royal

Australian Navy (RAN) as, firstly, causes of ocean ambient

noise need he understood in relation 10 interference to the

uperatiun of p"-" ivc """'a r syslems, arK!, sc<:ondly. it is

desirable for RA N vessels to be aware of the proximity of

Hlue Whales and other marine mammals so that suitable

separa tion distances may be achieved. This paper reports a

brief study oflow frequency 'c lic ks" observed in Blue Wh ale

ca lls and investigates rne mechanism by which these signals

arc generated. It has been suggested previously', that an air

filled resonato r is likely to be the source and it is concluded

hercthatthe 20 Hlcl icks mosl 1ikely are thesel f-e~citation of

the en-emhl e gas bubble with in the lungs by the whale. Thi s

i~ explained with reco urse to hubble phys ics, which are

exte nded to include a treat men t of both spherica l and

elo ngated bubbles, and to coosidera lions of the efTecls of

\-arious depths at whic h a whale might call. As is shown, the

amplitlldc of thc bubble oscilla tions required to generate the

~edsignal lC\-els is surprisingly large.

Acoustics Australia

1.1 MARlTI~IE FAUNA I:'lTE:REST
Alpresen.. thereisan increa.~in g inteRstwithinthe Australian

Defence Foree (ADF) , and withi n def ence forces
Inu:mat ionally, inthe ..dfareoft hemaritime environment. ln
particular . it is a desire oflhe ADF that it has the capability to
conduct its maritim e opcra nons and maintain its related
equipmen t in an environmentally =ponsible manner b...th
wilhin Australian waters and -...urldwide . 'The Environmental
Protection and Biodiversity Con servation (EPHC) Act 1999
came into effect on 16 J uly 2000 . This Act places
requ irements on the Department of Defence in l"Cgard 10

actions which arc likely to have a significant impact on the
environmen t anywhere in the world . Fo r this reason, the
Directorate of Environmental Stewaru sbip has a requirement
tha I rele vant phenom ena are investigated and esse ntial
principles are established. In the area of Defence m~rilimc

operations , relevant issues include the radiation of acoustic
energy, particu larly in rega rd to sensor and communication
systems, and all relevan t iSllues effec ting the knowledge of the
seasonal and diurn al distribution of marine fauna, and the
susccptibililyof marine fauna. Mariti1lle Operaliolls Divi,i on
(MOO) is providin g support 10 the ADf by providin g
scienti fic guidance and advice in these areas .

With reference 10 RAN activity within the West Australian
Exercise Area (WAXA), the presence of Blue whales and
Pygmy Blue whales (Ba laeflop l /'r rJmusculus hrevkuuda) is of
strong interest u the species are listed as "endangered" under
the EPBC. MOD is providing scientific support to the Blue

wha le SOldy funded by the Defence Materie l Organisation'

Vol 31 August (2003 ) NO. 2 - 45



2 OBSI::RVATIO'S or BLUF.WIIA I.F.
CLICKS

A C:OIlsidera bie body of knowl~'tlile ex ists coeccrnmg Blue
.....'h.alc:vocalisa tions . f or example, Thodeet ai' report tonals at
harmonka lly. reLaled freq ucocicl of 16 Hz (Source Level (SL)
uplOaboul 17 S dB line~lre ( 1 I!Pat' 11 1 m). 32 Hz (SL
lip 10 abou l 168 dB tiDeIC\d ). SOHz (SL lip 10 abou.l 170 dB

line k-ve1,md67 1Izj SL lip 10aboul 160 dB line kvell. Thode
c:I al lugge~l rhalanilir-bubbktypc ~tor wilhinthe

an imal may be the c:l1ISc: of 1M observed sounds. bul suggo:st
lhal the observed ~'lriation of freque ncy with dc:ptho f the
animal (frequc:ncy l'fOPOrtiona lto <kpth squared ) docs DOt

elose ly matc:httle t'x('ectMion for l bubblt' wlUc:his lll O'll.-.:dto
c:olla[>'(' with dt'pl h t frt'quenc:y 1ift('3l"ly proponiooal to depth l.

Abuno c:I ai' fe'PO"Ilona ls II 17 Hz wilh SL in tho:rm gt'
195 dl:J lone:le\-t'l re (I v-rat' . lltt' Thode e at, Abuno et aI
reportthat lht'l7 !l z tooa ls areac:comranit'dby hight'r
hart.-lics ofloloow amp hNde . Aburto et al report wha le <kpth
as nomina lly }Om

Mc:Cau~c:Iarha\'t'~signals smllLartolbo«e

reponed by Abuno el al and Thodeel ai, as sn-T1 in Fi~
I. 1lJe.<c..n-a1oM1 ofnln>dcddlll;lhOnal about 20Hz,
with higher Iwmorlics .. kMn .mplitude . ~kO,uky c:I al
.....e also ob6nved "cl d " ...--I'onns whi.l:b OOIbiSl of the
dc:cayof I 1oM1 I I ahoul 20 U'l- An eump1le of ueee
~'c:Iid<l·frnmt!'Ir'e!Cdiffett1lltoUl'l:ft,.iIWJo:M.'lIin

Figure 2. Thefrequetw;yopectraof1heK'c:Iid<s· arel!lo.wmon
Figure 3. AI the dIx.aylID a duntioa. of about 0 ,75 seronoh.
and as tho:th:qumo;:y ilabout 20 Hz, tbe quality fae:torQfoc
tbeOicillatioaisaboutlS.

r .f>
~ .

Figure I; Spc<:trt'l/ram <>f fll... Wh&1t' call ..~ in lhe
Penh Can)'Qfl. lbc: 'o;slr illmadl:up ofll v ce umtl ,t hefl rsl O'er
S--48 s, tlM: i!X(>nd 0\'~ SS-77 ••nd ll\c tlllrd O\'~IOO-120 1

D i,lanl C;lll i n~whal"" are pre'C:n1 in lhc: blId.g rullnd.

All of thcob. ervat iunsll:l'orted 1I1l1,Vt'Ull: e'll\,j ' lenlwilh

the ex i.~tenu: of a fundamental bubb le rC:"'ll\un~e ex i"' ing
with in tbe whale and with this resonance being intent ionally

excited by the animal to crea te I ~t"mt\ siltnal. The l ime series
shown in Figure 2 arc indtcative uf rc:5t.nant dec:ay of an
osciliator, and thc ~f'Cd"'ltl'ilm .hlM·ll i ll filtllre l is illd ic:ative
of non-linc:ar rad ialionata fundalT\('llt<lla.ndharmonics. h is
sUl!Jtcsled lhal the harmun;esuf tht' boosc tunc: nc:ar20 liz
res ult from the bubb le rc..on;mcc being driven 10 high

amphlulk~lJ.
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F;~ l: T~_ of 81IlC Whale 'diek .' oboenoN irl 1llc

Per1h Canyoa . Ullnl avarianlcfal'lle'lhoddc:oocrJhedbyCllo
(199lIjr.. .. Il";"Imllhlflllh lipllll •• lhe f'f'Ill ·c:Iid·_
c:sIimatc:dwc:omc: 1'rom1rl&n,,,,,,1al2 160mlKlrizoolalrall~

from theft'«ivc:r andl60m.lepthandthclhirdsip"ll'rom~

animal at llOSm ....., and 200 m dtpth
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A bubbk rnorunc:t' is the mmllikt'ly «p1an.atiocl fOf~
obst'rvUions"'lhc:rearellOotbcTc:onc:cn~~

whidi milhtlr.-e nse lOa~ ....ilhina .. tl.llkbody3t
about20 Hz.. Allhisfrequencylhe ......~knpis7Sm.. With
an awn~ Bt...e \\1Ia1e body 1enp of about 2S Ill. and
diamc:lernogrtalcrthanaboutS m,adistribuledimpedanc:c
resonanl devke is unlike:1y and a lumped e1emc:nl lkYke
almosl cc:nainly is the cause . The II l1cr may be formed by I
summa tion of tbc air wuhm the lungs oftht' ...-hak. act ing a.~ a
oom l' tiaoce. and the surrou nd,ng body t i",uc and'or water in

lht' ocean as an inc:rtane:e.

3 BURHU : PIIYSICS
A ga, bubble conta ined Underwa leTw ill have I single mode of
reson ance at a frequern.')' for which the ine rtance of the
effect ive: surrou nding mass (of whale us sue and water ) is
malchc:d tOlh e complia nce: oflhe: gaswilhin lhe bubble. For
spherical bub bles in water, the frcq uency ef resona nce jj.of the

air bu bble is given by

f. : --!..... fILE , ( I)
, 2lt t; V~

where r; rad iusof gasbubble,m

r Mio o f spec ific hcals for Itas in bubble
(l - l .4 forai r)

P hydrosta tic pressu re, Pa

p~ dmsity of waleT/bod y l is.,uc . um lUlldinll tbe
bubble,kg m '



This is the same as the equation in Urick, page 251',
equations (7.55)and (IO.14) ofKin sler et al', and corresponds
with the expression given by Sims' . Ba'led on equation (I ),
combinations of resonant frequency, bubble radius and
operating depth are shown in Table l.

Table I: Diamerer of a spherical air-filled bubble for
",sona""e frequency and opcralingdc-pth (shadingiDdicares
sou",eat , hallowdcpth, deplh in wavdengtbs. A)
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The shading in Table I identifies bubbles which are
located at a depth less than '/.;1.,. This is significant as the
resistiv e part of the radiation impedance, for a co nstant
volume velocity source, has a depth dependence, and hence
the maximum possible radiated sound power will also be
depth dependent (eg. Sec non 4.1.4 of Rrekhovskikh and
LysanOll"). The radiation of sound from a small source of
constant volume veloc ity, at shallow depth, d, may be
considered as from a dipole composed of two small sources
each of the same strength. Here", the acoustic pressure release
at the ocean surface gives rise to a reflection which maybe
considered to come from an anti-phased image source. The
ratio, x, of the sound power radiated into the wa ter by the
dipole source, to the sound pov>'er radiated hy a source at
inf inite depth may be shown to be (eg. equation 4.1.24 of
Brekhovskikh and Lysanov")

x=l - Sin{2k d) "~(~Jl rorsources verv close
2kd 3 A. to the surface. (2)

where k is the acoustic wavenumber (radian freq uency / speed
of sound in seawater, in m ') .

For non-spherical bubbles, different but similar
expressions forrcsonance frcquency will aflply. For example,
tbe frcquency of resonance f" for a cylindrical air bubble of
radius f< m and long length, contained within water/tissue was
derived by the lead author as

f.= ---.!.- ~ ..---.!.-fiE
, 2 . , P~ - I~ ",11 2 ." v,..- ' 13)

This was obta ined by, fi rst, deriving the radia tion
impedan ce ofa cylinder from cylindrical radiation functions
and. then, find ing the frequency at which the inductive

Acoustics Australia

impedance component, per unit length of cylinder, cancelled
the capacjtive impedance component of the gas in the cylinder.
Equation (3) is similar to a generalised expression derived by
Zhang".

AI a given depth, it may be surmised that an animal may
exhibit some control over the shape of the ensemble bubble,
and thus vary the resonance frequency. For example, it is
conceivable that an ellipsoidal bubble might be formed - the
expression for a cylin drica l bubble then representing an
extremecase of elongation. lf such an elongation occurs for a
given mass of gas. lhe cylindrieal radiusf,must ofnecessity
be much less than the radius of the sphere f ,. In the limito fa
very long cylinder being formed there will then he an increase
in the resonance frcqueney ofthe huhhle

3.1 DEPTH DEPE!''D El'''CE
The data shown in Table I do not relate to a bubble formed by
a single breath taken at the oeean surface. We may arrive at an
expression for the variation of resonance frequeneyJ, wilh
depth dfora given mass of air m taken at the surface by
substituting for spherical bubble radius f . in equation (I ) and
for cylindrical bubble radius f, in equation (3) using the
perfect gas relation PV= mRr '. lfwe then assume that a given
air mass will be compress ed isothermally (rather than
adiabatically) as a whale varies its depth (as the air within
cavities soch as the lungs is in contact with body tissue which
itself will not vary greatly in temperature), we may arrive at
expressions for resonance frequency at depth J, in terms of
resonance frequency at the surfaeej,.,. For a spherical bubble
we have

For a cylindrical bubble,

where P,is atm ospheric pressure (Pa) andg is acceleration due
to gravity (m s "), Equation (4) has been used to generate the
data in Table 2

Table2: Variationof rtSOJlance frequencyfor spherical air
filled bubbleof fixed mtSl loweredin depth.with isothennal
compression (shading indicates sourceat shallowdcpth)

~dtpth l>
'"

l~":,lIIl1ao<f~ltr) m, >.HIt IUHt !lfb >411< IIllIIII l t61b, ,,~ II-tn, 11It. lIili 11Mb mit., ,,~ IHili .. .~ ... "".
'" 1.'11< I7JIII .. "~ 118lb ,,~

" I ILIIU 2)JItr 41 H, 111Hz mllz 410111
n 1\.91!l JI.1Itz 63Hz lilli' l\1 11:l ..~
;0 n~ 445Hz 8~lIl 22111, 4-\111, """,
" lI H. 61411, IlI H, JIlll, ",. 1l4811L

,," e n, ,, ~ 170111 4llHz ." ~ 1100Hz

From Table 2, it is clear Ihal quite a variation in resonance
frequen cy is expected across the range of depth valucs at
which whales werereported to be present whilst vocalisin g at
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abouI20 Hz. lnparticular, a rise in reso llaIl«' frequen~yofa

faetor ofaOOul 1.11is expected in go ing from 10m depth 10
30m dep th.

3.2 REIIAVIOUR OF BUBBLE AT RESONAN CE
A universal measure of the performan ce of a resonanl system
is the quali ty factor, Q, (e.g. section 1.10 of Kinsler et el').
This is a measure of the damping in the syslem Qdefines the
sharpness of a resonance in relation 10 Ihe frequency uf
excitation It may be shown lhat it is the same as the
amplificat ion provided by the re""nalm (Kinsler el al show
Ihisforthecaseofalielmholuresonatm), Furlhcr,lh e gl'<'atcr
the amplification, the narrower the fre'lucn <.:y band over which
the resonance is encountered . The 'lualily faelur may he
defi ned as'

Q= (Jl2~(Jl, = f;;. = ~W.t = 1fll.. (6)

where Q quality factor
ILl, resonant frequency, radian s s-'
w" w. frequenciesahove andhclow(~, respccti \tC ly,

for whic h radiated rower is half the value at
resonance (that is, - 3 dB), radian s s-'

,jf 3 dB bandwidth, Hz
'r relaution time , 5

fl. ecousnc radiation 10Mfactor (for example,
equation (7. 11) in Bics and Han.;en"l

In equa tion (6), Ihe relaxation time t is the lime for
oscillations to decay in amplitude: hy l ie . following the
cessatio n ofeJtcitation. The relaxation time t , in second'l, then
follows as

'= 2Q/W, =Q/IKf. ) (1)

The oscillations decay exponentially wilh lime. There arc
aOOolQlx oscil laliom of lhedecaying resonalor withinlimc
"1". Thu s, there are Q oscillatio ns within time r rt, after which
Ihe amplitud e ofosc illalion has decayed by the factor
Ve"=O,043. So, a rule-of -thumb approxim mion is that there arc
Q oscillation s,l a.slinll ltt or QIf seco nds, in the decay of the
lonal pul se, The waveforms shown for the 20 Hz "clicks" in
Figure 2 then indicate a valueofQofabout IS.

The appropriatenes s of this measured value Q of IS (same
as 23 dB amplific ation) may be seen from the data shown in
Table 3. These data show IIIe amplifkatien achieved in the
easewilh no damping caused by the bubble housing. For an
i<ka l spher ical bubble, the damping or qua lity factor
Q=e..~,wherer~I , 4 is lhcratio ofspecifichealS

foethe gas wilhin Ihe bubb le, c" is the speedof sound in the

waler .11v:val1lCS OfQ soo..n in Table 3aresligbdylcssthan
this. as they havebeen preparcdby lak ing jnt o accoe nt elllra

dampin g eaused bybealtransfer atbubbiewalls,asdisclIssed
byDt-vin" .No!ethalnoacCOUlllha!;bcentalr.cnhcreo(thc
redllClion in radiative damping for sourccs at shallow dcpt hs

The values shown in Table 3 indiC'ate a variat ion in
amplificalion ,,,,ilh, mainly, dep th with the amplificalion
ranging from 36dB near the surface, to 26 dB at 120 m dep th,
Signifieantdampingislobeexpccled d~lobodytissuc and
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r. b1e l : Systemamplificlllion faetorQ for li' hcric3lai r.fiIled
bubbleo f indle••e<l_ =e f",qucncyaDd deplO)'menldepch

(w dinSind ic. 'eslil<>llralllha lk- dcpchj
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intL'I11allungtissue, sothelowcr ohservedva luefor Q ofl S
(23 dB) is reasonable

3.3 t"EASIBlE SOURCE lEVELS OF 20 HZ TONE

The maximum source level (SL) which an animal may achieve

by exciting the resonance of its body and lung enscmblc gas

Illlly be eSlimated by consi dering the physical Iimils to

oscillanon.
A practical limil is reached when rhc ampluude o f

osc illat ion is so largc jbat Ihe acousti c pre ssure p'and
ool\<lcnsalion s' of lheair, lhe latler bcinglhefl1lctional
lk nsitychange . cease tobc linearly related by Ihc 8diahalic
bul k modu lus (sec , for examp le, chapter S of Kinsler el al' )
Tha t is, dens ity changes C3 11.scd by the lICouslic o>cillatiOlls
must be small in relation 10 the mean dcrtsity of air, Ihal is, s'
must be ~mall. In practice, large amplitude s o f cOMc nsation
will gi""rise 10 non-harmoni c gas osci!1ations and additiona l
damping (reduce d amp hf lcauo n QI. The Iimil may be
assu med 10 he a condcnsaucn ~~, numerically equalto [he
maximum relative density change. A practical limit may be
assumed~, =0.2 (a peak Icvel. not nns.)

The maximum possible w un.:e levels, as dll rc (I ~Pa)'

(line) fur rewnanl frl'ljucnciL'Sand bubble dia meters given in
Table I, arc shuwn in Table 4. Nutc thai the SL for shallow
sources as shown in Table 4 has been reduced in accordance
with a sound power reuuct ion as given by equa l iun (2) . For
non-shall ow sources, the mea n-sq uare SL values we re
ealcul aled basedonlhefollowi n ge~rressiun for pcak radi aled
prcssurc lcvel, p , at I m

p - r a , r,p.g (d + 10)Paat I m (8 )

This expression ili effectively the same es eque non (4.47) of
Ross" .

The source levels indicated in Table 4 are rhe maxim um
possib le, acoust ically, let alone physiologicall y. Note that
some de fimlions of SL may ascribe higher values 10sources at
shallow depth, as transmission mode lling which accoumsfor
Lloyd mirror, and is based on such values, will rcsul l in the
same radiated power. II is remarkable indeed that a source
lC'.el of l9S dB hasbeen reported by Abutto et al for anima ls
at about 30 m dep th. Based on the 21\<1 column within Tablc 4
this is only abou t 10uB less than the esnm ated maximwn. AI;

s uch, Ihe corres ponding conde nsa liun Jll ~ 0.06 ,
~orres]'('lH.1;ng l""e""ureampl iIU<lewi thin tbebobbleand inlhe



Table4: Maximwn possible SL for driveDspherical air-filled
bubble of indicated u sonance fnquen cy IIlld <kpl<>yment <kplh
(shadmg ind,u tes sautee ar mallow deplh)

Table 6: Maximum '<Weep .,,1e for FM insonirlCition of
Iarget, ifiQ)'lliJ s

3.4 I:'IlSO NIFICATION OF BURKLE BY WHALE

surro unding ussu e within the whale is Il l: y!J.,P .. 34 kPa.

th3li s 210 dD

qualiryfaetor.Q ~, . Hz, ro " sc lW, 0,60 O.h U. t~ • U06 , U.OI ., 1.0 . 0.51 0.2S . 0.10 . O.OS .

" 2.0 s 1.0. O.S . 0.21 0.1 .

" 3.0. U s 0.7S . 0)0 , O IS,

" 4.0- 2.0 s 1.0 . 0 .4 . o.:!fI.

when: T. is time for CW response of bubb le to build up to 96%
o f steady sta te ampli tude, follow ing comm enc emen t

excitation, in seconds . Values of pulse build_up time are

shown in Table 5 for d ifferent values of Q and resona nce
frequcncy. For the observed Q .. 15, 0.75 seconds build ul'

time is required at 20 li z.

Table S: Re.......oce build·up time, T.. seconds

;1.1 ' ..... I I ' ..... ..... . 'Ir/o ' 100 11' / .

""'" ~ ''','. ,,"'" ,.110;I. OOןס 11".

OJSII". l.on". ~ tl:/. l' llo/' 100 M".
ll.1I 1.... t " I"'I. II "", 11 114• .""0.0(1"'10 OJS Ir.,!. 1-0"'1 ' 6J '''!O 151ft/.

5 CO:\,CLUSIONS

4 AIR CAVIT IES WITHL"l/WHALES
The largest air cavity in a whale is the lung. and althoug h no
dimensions appear 10 be available for a blue whale, Slijper"
reports that the lungs of a 23 m 101lg fm whale have maximum
capacity of 2000 litres, e<;juivalent to l m' per hmg, f in \\-hales
are similar to blue whales in morp hology and the SiT.to f this
specimen is similar 10 the range reported for pygmy blue
whalcs" of 21-22 m, It seems reasonabte, therefOfC, to use the
dimensions ofa fin whale lung as representa tive Of thul ofa
pygm y blue whale. A spherical air cavity of 1 m'<diamerer
wn uld have a radius of 0.62 m. Slijper's diagram of the fin
whale lung, however, shows it to be closer to a tapered
cylindrical in shape than to a sphere, a represen tative diameter
being roughly 'I, of the lenb'!h of the cylinder. Such a cylinder
of volume I m' would have a radius of 0.34 m. The reso nant
frequencies for these dimensions for \'Rf"ious deptlls can be
calculated from equations ( I) and (3). Fcr the spbere cfl m',
tbc resonant frequencyis7.4 llz at IO m dt.'Jlthand IO.S ll z 8t
30 m depth. For the cylinder it is 5 li z at 10 m depth and 7.0
Hz at 30 m. These simple calcula tions give estimates thaI are
of tIte right order of magni tude for tbc lowe. t frequenc ie!<of
sounds observed from blue and fin whale' . A Il1Im: realislic
mode l would need to tak e account of effeeu of the internal
tissues of the lung. In addition , the redoct ion in volume of the
lung can be expected to be more than calc ulated by equaf ions
(4) and (5) a. the increased pressure would cause some oftbc
air to be dissolved in tissues and fluids of the body, giving
higher resonant frequenc ies than calculated above.

By examinin g some data recordin gs of Blue Whale
voca lisations, the postu lat ion of a bubble resonance
phenom enon being exploit ed by animals to prod uce low
frequency d ieks and tones bus been revisited. By examining
the 1'l'1C'\-1lfIt physics of undc rwater resonant bubbles, many
aspcctsof tbegenerat ion of the obset"ved signats llave bc<:1t
examined. It is cc ecl uded tllat a resonance of the ensemhle of
gas wilhin a\ \,hale's lungs andlhe surround ingbody l issue and
seawater is, in faet. the most probab le causc of the \-eryhigb
ampl itude, very low frequency sounds which have been
observed. Estimated resonant frequencies and amplitude s are
of the right order of magnitu de. It does appear that Blue
Whales may produce a sound of such intensitythat it is within
about 10 dB of' a posrulated maximum for a resonaDt bubble
excited by any means. iI would also appear that the process of
driving a low frequency fundamental near 20 Hz generates
significant, but lesser, sound intensity at harmo nics of tbc
fundamen tal.

<'JT• • QI/.

The observeuo ns of clicks indicates a sudden displacement of
aresonant systemand suhsequent dlx-tly HOIlo't">eT, for lonals

of duration 5- 10 seconds or so, il is feasible that a whale may

providc a continual exciu lion and allow the qua lity factor to
build the signal 10 ma,imum level. As such, there will be a
finite time required forlhe bubble to respond fully -a build.
up time. This "resonaece build-up rime- T. follows from

e<;juation (7) as

It is conce ivable lha l a whale mighl excite it, lung air

bubble using a frequency sweep ( frequency modul al ion
(FMIl. Thi. FM sweep must be at rate, in li lA, which is

sufficien tly slow to perm il the bubb le to I'nCh maximum

amplitude of osci llation. In part icular, the frequellCy mUSI oot
sW<.-..:p more than about the 3 dB bandwid1h within thebuild

uptimer,

The 3 dB bandwidth is given by /:if- j,IQ , The time for the

resonance to build up is QI/. .Thu s, the tone must sweep more

slOUI Iy than I rate of abou t if,IQ)'Hz/ s. These rates are shown
in Table 6 for combinations ofQ and resonance frequency in

Table 5. For example, at 20 Hz, with Q .. IS, an anima l must

sweep more slow ly than 1.8 Hzls

~~ " . .~~ llh)
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AUSTRALIAN ABORIGINAL MUSICAL INSTRUMENTS:

THE DIDJERIDU, THE BULLROARER

AND THE GUMLEAF·

Nevtue Hi Ptetcber

Researc h School of Physiul Sd~nc"

Ausltalla n 1\'alion ol Vnh -ersi ty. C.D~rra 0200
and also
School of Phy. in , Uni~t'nity of N"" South \\ 'ales
Sydney 1052

ABSTRACT : The Aus tralian Aborill:ina l people d~o1oped three music.] ;n.m.men" - the didJendu, \he bullroarer , and the gurn-leaf. Moo:!

wcllkm ,••'o isthedidjC'ridu.a siml'leWOO<lentube bl"",nwithlhe1i"" like alrumpt't.whi ch gai... i.. sonic ~ibi l ily from conlrollable

.esonaJlces of thc play.r" ~O\:al traet The bull·roarer is a simple 'MX>dcn slat wlllr lfd in a cird c on the end ofa cord so that;t roIates aboll t

its nis and prud",," . pub a1inll:Iow-pi" hed roar. The gum_teaf, as tile name.uggcots, i••~. leaf. h.Jd again<lthe lips and b!CMll llOiU10
a<;I .. . VIbrating \1IIw wilh "blown-<lpcn" config uration. Ori ginally intC1ldcdto imi t' le bin!-e. n.. the gum-leafc"" also be usedto pi")' limn

I . I l"TRODUc..'TIO r"li
The Australia n Abori ginal propl. have lived in this country ,
pro bably for more than 40 ,000 years, with almo st no co ntact
with the out side world. During that time they de veloped
sophi stica tcdtoob such/ls lheYoQOlTte",spear·tJuuo,o.-erlUldtbe
remm ing boomenmg. They also developed thll'e musica l
instrum ents -the didjerid u, w.ually spel l "didgcridoo" in the
non-academic literature and aClually call ed a yida ki or yiraki
in Ihc Abo rigillal language of the rcgion where il originat ed,
the bull-roa rer, and the gumlcaf. The didjeri du isa simpl e
wooden tube blown with the lips like a trumpet, which gains
its sonic ne~ ihi lily from controllable resonan ces of the
player's vocaltract. The bull-roarer, ca lled by othe r name s in
Aborig inal languages , is a simple wooden sial whirled in a
circ le on the end o fa curd so that it rota tes abou t its axis and
prodUCt'S a pulsat ing low-pitched roar . The gum-leaf as the
name suggests. is a leaf from a Eucalypt tree, held against the
lips and blown so as 10aCI as a vibrating valve with "blown_
opco" con figu ration, denoted by (+,- ). The sounding pitch is
controlled by voca l ITacI resonanc es and is typ k ally about an
octa ve above the femaJe singing voice. Origi nally intend ed to
imitate bird-eal1s,lh e gum- leaf canalsobeusedloplay luncs
Th is paper will brieny desc nbe eac h of these ins tru ments.

2. TilE D1DJERIDU
The didjerid u orig ina ted in Anthem Land OIl the nonhem
coastline of central Austra lia. and has some similarity 10

bamboo trum pets and eve n bro nze hom s developed in other
cuhurcs , thoughi t pre-da les mos t oft hese by many millennia
The cha rac teris tic featu re is that the didjeri du, which is 1I

slightly naring wooden lube aboul 1.5 metres in length, is
simply holloW('d out by na ruml tenni lcs ("while aol s") frum

• Siv<'.uohooM"' i<A""",tic~ C""~ct! SMAC03 A"gILI, ;oo 3

Acoos~csAustr/ilia

the trunk of on e ofthe small trees ufthe region , Aftercuni ng

down , the instrument is cleane<tout with a stick, the outl\ide

~finedby scrapingand then painled wi th traditional designs,

and Ihe blowi ng end smoot hed by addi ng a rim of bee sv..a~ .

Figutc l , S]'CClTaof didjetidu S<MlJ>d . (I ) an uninncetN drone.
and (b)1 drone ...i tlllVotJ prominenl formant bands. (f rom [4]l
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The predominant sound oftbc didjeridll i~ . I"",-pitched

dro ne with frequency around 70Hz, but depen ding
signifieamly upon the length of the instrument and the nare of
its bore . The second mode of the tube , with frequenc y a little
less than 1.5 times that of the fundamenta l (becau..e of the
tube flare) is used sparingly as an accent to the sounJ, and the
main variation comes from produetion of pronouncctl formant
bands, the frequenci es of which can be adjusted by the player
over a range from about 1kHz to 3kHz, as shown in Fig. I . In
tradit ional usc, the didjeridu, with clap-slicks for emphasis,
accom panies songs or illustrates traditional stories about
ancestors and animals [I ]. Recently, however, ils usc has
spread into the popu lar music domain and has had world-wide
influen<:e[2]

Thc acoustic s c f tbe didjeridu tube is s imple. Ae<:ause of
tbe irre gular shape and genera l slight flare, the upper
resona nces (impedance muima) are not well alittno:dwith odd
harmoni cs of the fundam.:ntal , and the main determ inant of
quality is !he smoothness of the walls, 00 a sub-millime tre
scale , and the absence ot cevme s. T1K:diameterof thc blowing
cnd,typicallyabout 30mrn.must alsohea oonveni entmateh
to the lips of!he player,

The real acousuc intN'CSlcomes from the te<:hni"lues by
which unusual sounds are made (3). The prime lechnique is
one involving adjusement of the impedance maxima of the
vocal tract, as judged from the vibraling lip valve, since this
impedanc e is effcctrvely in series wnh the comparable
impedance of the didjrndu tube itsclf. The player achieves this
adj ustmen t by raising the tongue to narrow the airway ncar the
lips and further adjusting the spacing between the rear of the
tongue and the hard palate [4]. Some further results of
research on this subject are presented in a recent paper by
Wolfe l'f. u/. [5]. The main reason that these te<:hniques are so
effective in the didjcrid u. compared with other lip-driven
instruments. is lbal the diame ter of the instrumcnt bore near
thc lips is quile simi lar to that of the upper vocal tract, and
thcrc is no inter vening mouthpiece cl,lp to isolate one from the
other.

The other impre$Sive conmb urion to didj eridu sound
comes fro m a tech niqu e in which vocali sation occurs
simult.aneou.<ly wilh norma l lip-generated drone. There arc
then two prcssurc·oper.l1ed vah'cs, the vocal folds and the lips.
acting in series upon the air flow. Because the operation of
each valve is nonlinear, since the air flow is ecsential ty
governed by a Bt.'I'IIOUl li equa tion, this generat es multip le sum
and ditference frequencies n/, ±m/2 in the sound outpot [3].
If the player sings a note a musical tenth above the drone, so
that f, - (SI1) /,. then in part icular the sub·octa ve/,12 is
ge""rated.givi ng a d«p~grD"'l·. l n addition, the pl~r rnay

insert many olber Ir~nsient sounds to mimic the cries of
dingoe s or bird s, wilh marked dramatic effect.

3. T HE BULLROARER
Since there arc no bull-like animals in Australi a, tbis is a
misnome r for the Aborigi nal instrument, but the actual word
used is "secret-sacred" and not shared with non-Aboriginal
people . The instrument ksel f consists of a simple wooden slat,
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30 to 4Ocm in length and 5to 7cm wide th.at is whir led around
inacireleOlltheendofalcngtho foord .The slalrotllt esunder
the influencc ofaerodynamic forces and generntes a pulsating
sound with a frequency typically around 80Hz. ThilI sound is
un important feature of Aboriginal initiation ceremoni es

The instru ment itsctfis by no means unique to Austra lia,
and similar sound generators have been used by populanon s as
diverse as those of ancient Egypt and the Inuit of Northern
Canada. An Au.<tralian instrument is shown in fig. 2.

'.. ." ~. .
_~ ...._ ~ !f'Y"" _ - ~_ ::=::: _:..::-: --..:

Figurc 2. An All>lralian bullroarcr ~<>IC thc"""'or-4Iions,wbich

.hooot lhc lO1emicoymbolo (lhc lribco( lhe .... kcr.( From[61l

The aerodynami cs o( SO\Ind genera tion in the bullroarer
has~ndescribed indctail e\sewhereI 6] , andonlyanouthne

will be given herc . Sinccthe quasi-sta tic aceodynarmc forces
and torques on the slat balance out oser a single period of its
revolution. the ae rody namic torqu e dri ving its ro tation
depends upon the rate of rotalion itse lf. There is onc rotation
inducing torque term Ihat is linear in slat rotat ion speed, and
also a drag term proportional to the square of the rotation
speed. These lead to a threshold rotat ion rate that must be
exceeded to begin the proc ess. and then to an upper limit to tile
rotati nnrate. The~tcadyangularrolation ratefofarectangular

slat of width W sw ung thro ugh th",a ilona StriRg of length L
with rotation frcquencyFcun be shown to be approximately

f " 1.6 U 'l W - 5,

wher ef and F are in rotation_ per sel"tmd.Each rotation of the
slat creates an oscilla ting flow dipolcand, from considera tions
of symmetry. the dipole oscillation frequency , and th",. the
radiat ed w und frequency, i ~ 2! The radiated aco ustic power P
isappro...imatdy

P .. 3 (p lc ' )H 'V ·

,, 'hcn::/f is the length of the slat, p is the densiry of air; c is the
speed of sound in air, and ~'s2IU.F is the speed of the slat
throu gh the air. From these two equations "'C see that wide
slats produce sound oflowe r freq uency but thai the radiated
power is independCDI of slat width . Sound frequency is,
however, pwportiooal to airspeedand thus to arm rotation
rate, and the radiated (IO'":r is a strong function of this arm
rate. f orlypical condi lions , lheradiatedpower isa fl:W
milliwllt1Sfor an ann rotat ion r~le of 120 r.p.m., which is about
15 fa~t as can norma lly be achieved . Sound radiation is nearly
omnidirectional

Acoustics AUSlralia



Beca use the output powe r is a strong function of airs peed
V, lUld the arm rotalion is norma lly fas ter onIhe down-sweep
Iltanonlheup,thcsound pulia teswith a frcquency typ ica lly
between I and 2Hz. Ther e is an add itiona l slower pulsation
with apcriodof'\CVCralsccondsthalderi~s fromlhefadlhat

llte slat rotation gradually rw i"'-s lhc cord, pmviding a co ntrary
torque which even tually S10fl!1 the rotat ion and re-la unches it in
the opposi te sense

l
]

~~ .~.. - -
.:: ", ~
..§] ~
~ .ffl - -

I) ~ ~~ ~~ _

FrcqU<'ncy(l ll l

Figllll:)(a) The~rc "'3Wflllm or <OUndfroma

bullroarcr, show,ng lypteal pulunoo s· tblFrtqUCftC)'anaIJi.is
ofm is ""und,show in~Iow ""nnonit;:ikvclopmcnl_ (From (6))

Analysi. ofthc ~nd. lsinFig ) , ~linle hannooic deo.el_

opmem, the scoond-hlllT1lOOic peakbeing about -30r1Brelative 10
thefundamenml. The peaks arc, hl.-.-ver ,sotneI"hat broadened
hccau.>eof !he\'aliahlernt.1tiooal specd ofa human arm

4. THE GUMl.f: A t '
Th e gu mleaf is altoge ther more primitive as a musical
instrum en t, since it co nsists simply ofa leaf, the shape of
which is illustrated in Fig. 4(a), from one of the various

(.)

Figurc4_ (a ) The shaJll' Df aTypical gllnllrafftom a E~lypl

tree, (b) ln normal playing, the leafi s held frrmlyagainst the
lowa hp'ndres tw lightly againsl the uppcr lip, and il is me
upper Wile of the leaf \hal vibrates. (el A "ananl ....y of
boldilli tbe ka f!ha l m ults in a raucous qua.si-chaolic lIOund

Acous tocsAus tralia

specie s of Eucalypt trees grow ing thr oughout Aus tral ia, held
against the lips using the fi ngers of' beth hands. It <Jo<,s,
however, bave a long tlad ition and culture j7).

In the normal playing configu ration , show n in Fig.4(b), the
leaf is held lightly against the lower lip and, in a bent shape,
lightly against the upper lip [8]. It isslrt:tched mlher t ightly
bet....-eenthe two han ds. When air press ure is applied lhrougb
the mouth, it leo<b to lift the to(l nf'the leaf a..-a.\' frull1 uppe r
l ipandaJlow air to e~ape,!oO i n this~nse the valve can be

deloCribcdasan ~outward-swinginlldoor' , w h ichisgiven the

symbol (+,-), indicati ng the e!fcc i on the now of applying
pressure from the supp ly side (+1 and from the exhaus t side
(-). lIS confi guratio n is thus similar to that of th e valve
co nsntcr ed by the lips o f a brass-Instrument player, although
theseare some limes (+,+) asi na slidi ngdoor, and theoppos ite
of the: reed of a d ari "" , wh ich is (- ,+), as in an inward 
swing ing door . The acou stic behaviour of valves of each of
these types has been exa mined el sewhere (9, 10], and thi s
treatmentpmvidesthe hasi~ for the pl'C'sent di loCus.ion

Altho ugh it takes a good deal of trial and error for a
begin ner to even prod uce a sound from agumlcaf he ld as
ind icated in Fig , 4(b) above, a skilled player can co ntrol the
pitch with good accu racy over a range of more than an octave
and play simple luncs wlth case , the pach range be ing
typie al1y ITomah<Jut 500 to IOOO. lz. Interest tbel efole centres
011 exactly how Ibis is done. \

Theory (9) and experiment [10] agree that for a valve wi th
coo figu ralioo (+,-) to osc ilJate,thc SUJll of the up-strcam and
down-stream aeoust ie impeda nces mus t have a negative
imaginary e:omponent. Since the downstre am impe dan ce is
esse ntially zero in this ca'it', this implies that the mouth and
vOCil llr1lclmustpn.:sent acomplianl(capaciti~) impedance al

the lips Whe n th is cond it ion is 'l3lis fied, the valve will
osc illaleptll\lidcd lheapplicdairpn:ssureexceedsacertain
threshold and the losses are not 100 great. Th e actual
oscillation frequeney i l ncce!o.~ri lyhigher lhlll1 the mechanical

resonance frequency of the elast ically braced leaf, and is
furth er determ ined by the ma gnitude of Ihe imped ance
presented by the rnrruth to the leaf. If the imaginarypar1 oft his
impeda nce is negative and large, cor respondin g to a small
enclosed air volume in the mouth and a narrow passage to tbe
luwer \"0C3l lract, tbt ntbe ose illation frcq uency of lhe valve
will be much higher than its natu ral freq uenc y. In many ways,
then, the technique for vary ing the mouth and vocal tract when
playing the gum1eaf is sim ilar to tha t used in whistling

As the gumleafvalve opens and d ose s, so the pressure in
Ihe moUlh falls and rises, wilh apltaseadvance ofabollt tr/2
relative 10 the lip ope ning . Because the airflow tbrou gh the
val~ isinlUm prOfIOTI ional lo i1S open ing area and to t he

squareroot of the driving pressu re, this non linear relat ionshi p
genera tes hannooies of the funda mental frequ ency, and the
sound is rich in upper panial§ and has an incisive quality.

There is onc:othc r way of playing lhegurnlea fthar is also
wonh y of mcn lMt . The con figura tion used is mown in Fig
4(C), with the [eaf simply lying paralle1to thc slot betwee n the
lips. As a variant, the leaf is someti mcs hcld vernca tty between
the sides oftv.'O opposedthum~,"'iticllare prel'!ed aglin.'"
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the lips 10 creat e essentially the same contlg urarion. The
aerodyna mic behavio uris n<JW \lery different, and laboratory
in\leSligatimL' suggest that Ihe lea(, which is essentially flat,
moves backward_ and fOl'Wllrds in the slot and, at the same
time, twists aboul it.o; longiluJ inal lVtis. This molion rcpealcdly
narTl)\\.sanJwidens lhe flow chan nclala frequency equalto
lWiee lheml!(:hanieal o!\Cillal ion f~ueocy oflhe kafand so

has a similar effect 011 the air llow and thus 011 the emined
sound . In a larger-scale laboratory expe riment lhe moron
coold be made simple and regular, but in most playing
siruations the lea f makes in egular coolac! with the lips 01" the
thumbs and th is upsets lite l1lOlion. The multing sound. ",hile
hav ing a prcdomi nantpileh, is roui:h andqua.i -<haotic.lt is
usefu l for special cffcrt'l, such II'; imiQling lbe ery of the
native sulphur-crnlN cockatoo ( II) , but ha~ l'I(Ioh-oiou-_
mus ical value.

S. CLAPSTIC KS
As in most (;\Iltum, tlte Aborigines also u..ed percussi\'e
ins!J\lmcTlts in thcir~ics. Often thes<: ""ere ~imply ""u
b<xJmcr.mgs clashed I~e~, but they alw made ..pecial
shaped sIk h for thisplll1lO5l:. Because the .....ood used is a
fine-g raltlo 11lan1-..x1. lite dap!>licks are p/ty5ically Iong
Iasling andprodtM..'e asharpand_lJdefined sound .

In their umal form.. thtsc ilticis are abou1200mm in length
and 20mrn in diamt' t" and are shaped 10 a long point at eacb
cnd.Ont'shck islteld in each hand and IIJey are stnlCk
togetbcr al ahour the mid-poim of each. The poimed ends
ensure that the fundamcntal transv erse vibration has a high
~uency, sothalthepen::ussi>'e effl!(:t stands OUl""'e llaoo.'e

thedmneoflhedidjmdu.

6. CO:'iC LUSIO N
Ethnolnus ioology is a very interestmg fie ld, and it is made
even more internting when .llicd wilh a SfUdyof the acoustics
ofthcmusical inAAJrnenltthalwtn::de\lclopedbythcsocicty
unde r study Thc mu~ ical ill5tTUmen~ of the Australia n
Aborigi nal peop le~'e come into world promin ence because
of the poru larity of lhe didjerid u, both HS lI 'ouri~1 ilmt and a.'
a musical jlL~tTUmenl. It is only m:tn lly lhal ~ havc beg un 10
havcan apprcc iationoflhellcOU!>licalsubllctiesa..~ial cd

with perform ance on this and other ancient in,trumenlfl .

REFERE:'IrlCES
[ I] Jones, T.A., "The didjcridu " SmJ'f,<ill Music (Universi ly

of Western Australia) 1,23- 55(1967)
[2] Neuenfcl J. K. (cd.) The DiJjf'ridu: Fmm Arnhem UlIIJ 10

IIIlem,'1 (John l.ih bey & Co, Sytlncy, 1997)
[3] Fletcher, N.II, "The didjcridu (d idllcriduo)" Acoustics

Australia. 24,l - I I (19'16).
[4] Fletcher. N., Hollenberg, L., Smilh, J., anti Wol fe,J. "The

didjeridu and the voca l tract" Af'LI'i,'u.1Sounds!mm Pasl
MUI<,nnia. Proc. ISMA·1001, l \'ru!:,a, ed. D. Bonsi, D.
Gon7..aJcs andD. Slan7ial, I M7-90 ,(2001 ).

(5) Wolfe, i, Tllmopols!<y, A.Z., Flelche r, N.H., Hollenberg,
L.C. L. andSmith, J., "Some cffeel.'lofth eplllyer's vocal
tract and tongue on wind ilL. trume nt sound" Proc.

S4 . Vol. 3 1 Aug ust (2003 ) No. 2

Siockholm MU,lie Acoustics Conj" f<'ncr. SMACOJ(KTH,
Stock holm 2(03)

(6) Fle lcher, N.H.. Tamo polsk y, A.Z . and Lai, J.C .S.,
"Rotatio nal aerophcnc s" J. AeoUJI. Soc. Am., 111.

1189- 1196 (2002).

(7) Ryan, R., :.t Spin'lu<11 Sound. A LO'I<'(v -""ulld '; Leaf
Music of SourheOls/('r" AhoriginOlI AU.llroIiOlIl.l .
1890s-19'JOs. PhD lhcsi~, Monash Uni"",,,,ity, C1a~ ton,

Auslr3lia, I999 .

(8] Pallen, H, Huw 10 Play lire Gumfo:a/. bookk l and CD
(Currency Press, Strawberry Ih lls, NS\\: Australia

1999 '
[9] Fletcher , N.H., ~Autonomous vibrat ion of simple

pn-ssure --<:onlrolled valVC'!l in gas nows~ J. A COUJI. Soc .

A", .. 93,21 72- 2180 (19<13).

[10) Tamo polsky, A.Z .• Fje tcber , N.H, and u i, l C. S.,

"Oscillating reed valves - An e"PCril'l"lClltai study" J.
A cotLTl . Soc. ..of ",., 108, 400-406 (2000 )

[ II ) Flctcher, N.l I., "A clan of ehaOlic bird calls1" J. ..ofCf'WI.

Soc.. .of ",., 10!l,1I21---326 (2000) .

Enqu.... sand$aloo.

MATRIX INDUSTRIES PTY LTD
144 OXL EY ISLAND ROA D, OXLEY ISLA ND NSW 2430

PH: (02) 655 3 2577
FAX: (02) 6553 2585



WHY DO BELL PLATES RING?
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Abs tl'lCl' Bell plates are polygonal plales which. wh"" held in lhe hand and ~lrU<:k "' ;th a heal.... prod uu an iniriallnnsiem ful......ed by a

SU<lained,pu"'tor>e. Thepresence of the,u' lained toncdcl"'oo• ..,n. itivolyon!he .h.apc.ThiJP&I""ado<Im5Q the questi on: why doe< a

particula r .hapc ,.;ngsowcll. ...-hik.l ightly d itferc nt'hap•• do nol" We .how lhal, inlhe mndlud nnging sllapc. the nodal lines of ODe of

the !owestmodesof vilxat;on (u>ein tbe hanJle lopr".J ucca 'egi nn th.t .,,",u neill!er vibr.lIi"""lfor[eno' IOl'lueOllthe "'nd,andthrref~

dot'snol rran. ferv i"""l;onal encrgy lOthc hand

1. I~TRODUCTION

Bell plales are new musical instruments that are played in
much the same w,"yas handbc lls, but are much cheape r. The y
are al so lighter and so easier to hold when played with two in
each hand, a style in whic h the n es of the bells or plates in
the same hand arc at righl angles, so lhal thcy can be shaken
independently or together by rotalion ahout an appm priale
axis. They have a plea~nt, sl ighl!)' bell-like sound and arc
becoming poflular a.s an allerna tive to hand helb as a gro up
mu~ical aelivity in -ehools. A hell plate co nsi .. . of a na t
metal polygonal plate with a handle attach ed {f"ig, I I. When
struck in the middle with a hard rubber bearer, il prcdcc es a
vcry short, bell-like transient followed by a long. pun: tone .
Monsma [ I]. Rupil [2] and Hogg et al 13] have studie d the
sounds produced. Monsrna measured relauons between size
and pitch

The perf ormanee of the hell plate depends strongly on its
shape. In general, even modest changes in the proportions
produce a plate that , 10 put it colloq uially, 'gees clunk ' when
struc k, i.e. it produces a short, non-harmo nic transie nt and no
susta incdtone. IIO"-'Cver. therc is a familyofpossibJc ringing
shapes: as b.a Increascs. c :b must bc dccreused. We have
posted sets of photographs and sound fi les t ~ J on the web to
demonstrate the depe ndence of the sound on the shape, as
well as other features. Two sonegram s an: shown in Fig. 2.
:-.IOIethat both plates have a strong initial transient but that,
wtIiletheplatewiththe .tandardshapchasastrong,sustainl--d
pure lOBe throughoul thc IWlI1lecond period displayed, the
analogousfC!\Orlance ofthc platc of altc rcdshape dceays
strong ly O\'Cr thc fin;1O.25«'Ond.

It is difficu ll todCM'ribe the fcclinllofplcasan t surprise
and wonder that th is produ ces ....t llm one !irst Cllp<.'l'imcnts.
wilh such plales. Why is il lhal Ihis plate rings so beauli fully
while ano ther j ust goes 'clunk"! Thcpurposc orthi spapeT i~

10an.....er that qccs tion
Metals have low intrinsi c clail ie losses, so one would

expect melal plates of almost any lohape 10 ring if struc k
without the influence of gravity and therefore withou l
supports. In contrast, holding the plate in thc hand provides a
mechani sm whereby mechanic al energy from the plate
v i brations~ rap idly l ost in the h and hol dingil. ltis hclpfu l at

Acoustics Australia

Fig J. (i) A photograph of a cnmme~ial in.trumcm
(Belleplat.... A.;hford, UK) thaI play. the n(~e CJ4 Iii) The
,tandanl geometry of . typic.l bcll plate. The dimen'ion s a,b
are typically in the ratio l .~ to l .b while thc ratio a:c is
approsimately6or 7(tablcofsh ape<;giw n in [2]).TIlcsize . ,,,J
shape ofth c langi sllOli mporiantfo r them u. ic. l .ound and i.
ihcrefoR ehO$Cll f'lf tlMiocun'·cnicnceofth e play<:r--aoomtanl
20.2 mm width and 4' nun lcogth. In oomrncrc,al instnrmcnlS,
all eomen are rounJed, but th;" is no! importiUll 10 the «lund.
For playing. . hand >In.p and the moun ting for °cla pper II1'C

auachcdlO!hclang. Olhcr pilchncan n:adily bc made: rOrlhi n
piales , the . esonant frcqueno:in "", oppT<" imaldy pr<>portional
to the lhickll6S and imenc ly proporIional tu the "'!uare root of
li oea.dimcnsioo [~l
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Fig. J!low mu' I one oold a glockeu piei ltar .." ltal it ring. '!
rhe SIIpponSmust be alt he nooesofa low frequency mode: (i)
rings at the full<lumtnllll und (iildoe , nOl. f un her. the 'UppohS
mu.t a)lowrotation althe nodc: ( i ) r i nK' ~II 'Jl<J (i i i ) ri ngs

poorly.

Fig. 2. Sonagl3ln' (amplit\llk in a IoJt.Iarilhmie JIl:)' lICale n
timc and frc.quency) for a standanI ohapNbell pLoIC(LopI and
fort heoame plale after a2S mm.trip .. as,uillo1ined from the
Iong edge. Theinscts s!loJlo,-p/>nIo@l1If'h.of lhepl .I ,""RolII
,,-ere mucl< ....ilh a soft rubber malleL These ar-eamonll the
souod files on lbe ""b (5)

2. ~1AT[R IALS ANn MET HODS
Twoscts of plales with a range of geometries were CUIfrom
aluminium sheet. One set had thickness 1.5 10m and the others
were 1,0 10m thick . l ite latter gave lower freq uencies and
larger amplitude that made them easier to study Wilh Chladni
patterns . The thinner plates '>Ve re sprayed wilh a thin coa l of
black paint em one side. (T he thicker pla tes have high er
frequ ency and are used for the sound files in our web site (5).)
For Ch lad ni patterns, t he plate s were excited
c1cdrum echanic ally, They were supported o n three or four
pos ls, each lopped by a dome ·s hapo:d pad o f sponge rubber,
who!>e pos ition co uld be varied, The masses of the plates
ranged from 50 to 100 g. Two small rare earth magnets (total
maM 1.3 g) were placed ncar lhe strik ing po int on oppos ite
sid~'S, !K> lhal they held themse lves in place withoutthe need
for glue , An air-cered cu il was placed coo.\ially with the
magne ts and driven by a sinuso ida l curren t of variable
fnequency. t"ine sand was spnnl<lcd on lhc plateandthe
frequency o ftbe coi l was wried unt il the desired mode was
e~cik'd. A microp hone was posiuened severa l millimetre s

above the plate and, in some experim ents, sca nned at 5.\ 10
mmgrid points across the surface of the plate to measu re the
l"C'lalive amphludeof lhevibralion. Wltenlhe freq uency was
adj ustcd 10obta in max imum ampruude, the posts weremoved
10 coincide with ee nodes and lhe coi l was retuned . Th e
frequency was readj usted if llCC<."Iu l)·. aM Ihis~, ....~
iterated umil the post posi tions exa ctly co incid ed wilh the
nodes. The distri bution of the sand was then photograp hed

Sepporting rhe bar at a oode is a necessa ry conduio n, 001
lhere is a furth....condiei oa: the supports must have very small
size alon g the dil'l.'Clionin the b.ar at rig ht angles lo a noda l
line . The supports of a glockm spie l or xylop hone are nalTO'<\'
in the direction along the bar, Thc-y therefore allow local

rotano nal motion of the ba r, &0 no torques arc esc ned c n lhe
support. llIcontra~t, humanfing<.'n havelargerwidl h S(l. even

if one holds the bar ' al'. node (F ig. 3(iii»), one 's finge.-.
impede the rotat ion aho ul llte node . nd .. , Ihe osc illator y
torque s extra ct ~ibr~lional energy _ To return Itl be ll pla tes,
olwioos ly the tang of the hc l1pla te mu s1 be. node, but wha t is
it abo ut thi s node that allows it lo be held in the han d without
dam p ing the ring ing mod e7 In thls studyfhc shapes of'the
nodes of plates of various geometries were studied by Ihe

Chladni method to answer this quest ion.

Before we discuss the resuhs, we remind the read er of the
lowest mode of'vibration of a simple recta ngular pla te, whic h
is ske tched in Fig. 4. Th is is called the (2,0) mode, the
numbers en umerating the nodes in the two perpendicular
dirt:ct ions. lnthis mode , the nodcs are sli ghtly curvcd lines
across the plate , rougbfy parallel to the sho rt sides. In a
Ch ladni pa ttem . part icles accu mulate at the nodal lines. where
there is no motio n. N<>tc that nooa ll ines separaleregionsthat
are 180° out of phasc.

A be ll plale may be con side red as a rectang le with Iwo
corners removed and a lang added . Wh at happcn sto the nodal
lines when Wt: rem ove 1\\1{) corners'! Fig. 4 shows the Chladn i

3. RESULTS AT'I.'l> D1SCUSSIOr-.:

r

5l ====="11 ...--.:.-.....:0

o

th i~ ~tage to con~idet a ~impl.....e\ample. A glod: ffiSIliel bar i~

usually mou nted on lwo supports thai are posi tioned below the
bar al nodes of the lowest mod e of ~ ibration (See Fig_ 3).

When the bar IS thus suppo rted and when ~truc k som ewhere
ncar the m idd le, it rings aud ibly for many secon ds. The nodes
doool TnO\'e. sono oo;ci1latory force is e~medonthesupports.

Jf one bcld s it at a po int thaI is nOI a oodc of one of lhe low
mod es, il makes a short transie nt sound but there is no
slL\ta.ined ring. Another way of describin g this is 10 say Ihal the
defo""al ion show n in Fig . 3(;i) disp laces the centre of mass ,

requiring oscillatin g forces atthe suppo rts , wh ile that in Fig
3(i) docs ool.

ki ll. I

10 i
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patterns ct three seps in the 'l:VOlulion' from a rectangu lar
plate 10 a bell plate. On the long side from ",'hieh the corners
ha~ b«nmTlO\o'ed. thenodal lirtell arc, not surprisingly, dOM'r

logelha. l nthebell plate~hape,thC'!>etwonodesmeel ncar the

edge of the reetangular part of the plate and form an extended
node in the tan g. Figure 5(v) shows the nodal lines On a shape
qualitatively similar to a bell plate, but wider (higher a:b and
u:cralios , inthenomenclatu reof Fil!\. I ,). lnlhi s case,lhetwu
noda l lines meet and fuse inside the rectangular area. so that
the tang is no longer a node, When held at the tang, this plate
will not produc e a sustain ed ring: il is a 'd unk plate".

shape one halt pcnod later

Fig.4.A;keroh o rthe ~... mo<kofa ~angul•• plale, and
coordinalcaxc.to ...hioh wc rcfcrla tcr.

A horizonral sccuon al mid-heiGhl throu gh the plates

shown in Fig. S (i-v)wuuld give a shapey(z) much like tha i of

lhe glockenspiel bar in Fig. 2. The central region of the prate
is in amip base 10 Ihe right and lefl hand edges , and so at the

lWOnodal l inc~ the plale disp lacemen t y ;s zero, but its slope

dyldsh as opposi te sign at lhe IWO nodes ( Figs 3,4) .

\\'hat happe ns when IWOnvdal lines jomas they do in Fig.

5(iv)? When the lWOlines joi n,dle drsplacemem y is zero, but

the slope dyldx is 1( 'ro too! This is importan t when one holds

a plate , Con sider what happens when one ~ uppons a plate Wilh

Ihe fingers at a single noda l line (Fig. 3(iii)): aldloughthe

average displacement across the support is zero, there is local

rotalion and therefore loss of energy via the lorques. When

two noda l linesjnin (Figs5( iv) and (v)), there is no rotation ,

and no torquc in lhe : direction is applied to tbe support. At

such a position, one can hold the plate with a support of small,

finite width and exlfaC\ neglig ible energy from vibratio n, to a

first order approximali on in the widdl of die support. Th is

recomm ends il DlII 1l00dplace for the handle. as bell ptate

makers have found empirically.l'ote dial, in Fig. S(iv). the

region ...here sand has accu mulated cxtcTIlls part way alonglhc

rang bUI nOi all die way to the end. The eleclfOmeo.:hanical

excirationdoes r rooocevihralion at the end ofthc tang so an

eXlended handlelllll-~lremOllesomevibraliona1enc'lo'Y here' .

Bccau' e the end of die tang is narrow, hO"':\ "CT,an d ils motion

small. the force that ecceleretes u in this circ umstance is small.

A similar force applied to a hand le and hand would Iherefore

lose relatively hule energy. Holdingthe plate by the plate end

of the tang and by thc part where it jom s the body make,; no

noticeabledifference 10 Ihe decay time.

In addi tion 10 the mode shown in Fig. S(iv),lhe bell plate
ha.s sevcr:al olho:rmodes, which do nor produce a node in the
rang. One of these , the (0,2) mode , ;s sllnwn in Fill. S(vi)

' Th;'~";"" ""'Y be of im....,.. to lbc manuracturer of lhe

plate: I SlNtI i~ru"C in the decay lime of the fundam<nlal ring
tone mi~. be ubtained by flxing the tang to lhe handleonly

alongpart of ill 1ength

Fig. 5. Chladni ra nerns showing thetev oluuon" of the betl plate . hape. (ij The (2.0j a.ectangularplate, {ii) The eorreSJ'\lndingmooe
followini the mnovaJofmalCrial from I\I.Q comers. (iii) Thc shape of a bell plate, bul withoullhe tang. (iv, The ringing modeon a bell
plate. (v) A shapc: with a higher a,b ratio, lt OOesIIOIring. (vi) The (O.2l mode for lhe bell plalCin (iv). In uch pbol<:>g'ilph. the smaJl
circularobjec1illhemagnecu""dto<!rivethe plate.
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These modes do not have a susta ined ring, although those thai
do nol have a nude at the pos ition at which it is struck
prcsumably all contri bute to the strikc transient. In the plates
we measured. the pitch of the (0,2) mode is approximately one
Ione Jl,lW('( thanthat ofthc rinJ!ing mode. OnebeJi plalewas
made with a hole dri lled at the intersection of nodal lines of
these two modes. Suspendedoh a thread passed through this
hol e, the plate may be m uck to pro duce bollt notes
simultaneously. ( It is also possihle 10 produce the two notes by
hold ing the plale lit this point witlt thumb lind forefinger, bUI
with this support lhe ring time is much reduced. EXlimples are
I:iven in sol.md files [5].)

Fini le demen t analysesofthcbe ll p late~eoondu<:ted

usmg Strand 7. 'These gave snepes similar to those indicated
by the Chla dni panems and microphone Inns, and
freq uencies lhat differed by a re... perce nt. These are
described in detail by Lavan[6).

4. CO:,</CLUSIOr-i

One of the lowest modesofa bell plale, the ringing mode , has
nod.al lines l!lat curve and fuso:at the region ...here lhe tang

and harKIle are attac hed. Vibration in this mode exerts no

force and no torque upon the halldhold ing it, and so th is mode

hasasu~"tainedring.orhermodel donor have suchanode and

contribute only to the initial strike tran sie nt. The noda l line

fusion is a function of the spt(' ific geometry. so plates with

only sJightly different geometry may not ring at all.
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AN EXPLANATION FOR THE APPARENT POOR
PERFORMANCE OF SOMEHEARING PROTECTORS
Warwick Williams
National Acoustic Laboratories, Chatswood, NSW

1. INTRODUCTION
It sometimes happens that when hearing protectors are tested
in accordance with the requirements of combined
Australian/New Zealand Standard AS/NZS 1270:2002
Acoustics <Hearing protectors [I] and its precursors, that in
the view of the manufacturer/distributorlsupplier, unexpected
results are obtained.

Sometimes the test results conclude with an unexpected
high attenuation. Though this is not the usual case. The most
common difficulty for laboratories is when an unexpected low
attenuation results from the testing ofa device when the
manufacturer was expecting to achieve a high attenuation.
Frequently this will be a 'new' or innovative device on which
great hopes and expectations were placed for competitive
entry into a new market segment. The company who
requested (and paid for) the testing wants an explanation from
thctesting laboratory as to why the device has not performed
up to their expectations.

This "low attenuation" performance is not limited to any
particular device type or style. It occurs across the board with
ear plugs, ear muffs, canal caps, helmet mounted muffs,
corded and uneorded plugs. The precise reason for this
'underperformance'iscurrentlyunclear.

2. BACKGROUND
In a recent paper Murphy and Franks [2] have suggested that
the modelling of hearing protector attenuation test results
through the accepted procedure of using a normal distribution
and applying the associated statistics may be flawed. The
reason for the low attenuation was not addressed but rather
theysuggestedthatthetraditionalmethodof'proeessing'the
experimental results may be inappropriate.

Murphy and Franks analysed the ANSI [3] and ISO [4]
test results from several sets of ear plugs and one set of
earmuffs using statistics for a normal Gaussian distribution
and for a bimodal distribution. They found that in many cases
bimodal data fit was much more appropriate than a normal
distribution. Their conclusion was that "standards could be
based on empirical quantiles which do not assume any
particular attenuation distribution" (p 2115) rather than
specific assumptions and that perhaps a bimodal fit would be
most appropriate.

In Australia and New Zealand acoustic testing of hearing
protectors is carried out using a "subject fit" methodology.
This is where the test subject is allowed to fit the hearing
protector using the instructions supplied by the manufacturer
but the tester is not allowed to interfere in this fitting process.
To assist the test subject to produce the maximum attenuation
'fitting noise' the subject is supplied with an instruction from
the tester "so that you can adjust the protectors/or good noise
reduction" [I,p. 26].

The argument has been made [5] that without the
experimenter (tester) being able to be directly involved in the
hearing protector fitting the results that are obtained may be
sub-maximal. Conversely others argue that the subject fit
method more realistically approaeheswhat can be expected in
the workplace when individuals are provided hearing
protectors as part of an occupational noise management
program. At the present time in Australia and New Zealand the
second argument holds sway. The subject fit procedure is
gaining credence internationally with discussions underway
for an International Standard [4] utilising a subject fit protocol
very similar to that of ASINZS 1270.

3. THEORY
Currently the suggestion of Murphy and Franks [2] to use a
bimodal model appears to fit the available data. Very simply,
this model assumes that the measured test data arises from two
separate and distinct causes that are indistinguishable during
the course of testing.

The two sets of data are able to be described by normal
Gaussian distributions, N, and N" respectively. Thus the
overall distribution of test data can be described using a
distribution function that is simply a linear combination of the
two normal distributions. This combined distribution function
NI+2 can be written as,

NH = k N, + (l-k) N,.

The distribution functions N, and N, can be found using
cluster analysis andkisaproportionalityconstant, directly
related to the number of sample points from each cluster,
ranging between 0 and I. The more the two distributions
overlap, iethe closer the two means and more similar the
standard deviations, the more the combined distribution
resembles a single normal distribution.
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4. At~ALYSIS OF SPIi:CIFIC DATA
When a hearing protecto r is acoustica lly tested, arteuuation is
det erm ined for each of seven.test signals. These test signals
consist of one-third octave bands of noise, filtered from a pillk
noise source and centered on octave band center frequencies
The seven attenuat ions along with their respec tive standard
dev iations are combin ed as described in ASfNZS I270,
Appe ndix A, to give the SLC" rating and subsequent Class of
the hearing protecto r,

The data on which the statist ical analysis is carried out is
the ane nuanon at each one-third octave band . Thus it is here
that the test of bimodality is applie d. Several examples of
octave band data have been chosen from tests recent ly carried
out at the Natiooal Acous tic Laboratorie s.

For commerc ial .in· confi denc e reasons the particular
devices that were under test have not been speeificd. Also it
should be noted that a hearing protcetor that performs poorly
in one part icular test band do<.~ not !lCCCs<;'1ri ly perfonnpoorly

over all tesr bands.Hoeever , poor perf ormance in one test
band can markedly affect the overa ll ra ting of a dev ice

Figure 1, Altenuation resull<(dB) at 125 Hz for ear plug A.
with superirnposednm mal diSITibution

Cons ider the test results from car plug A. The attenuation

of this particul ar dL'V icc in the 125 H7 band for each test

subject was given in Table I.

If this data is treated as being normally di stributed it has a

mean of 19.5 dB and a standard deviat ion of 11.1 dB. This

disrnbutio n of data is illustrated in Figure I . As can be seen

fro m the superimposed normal Ga ussian curve the

distributio n of the data is far from nonnal showing two

distinct peaks.

Figure 2: Attenualion 'esull> (dB) at 125 H~ for car plug B,
wilh rup<:rimposed nonnal<fj'lribUlion

'~."',","-,-,=,---CC~c-7,.'---:,c-,~,o-, ~,CC, --="--=,,~, ,
1heoreticalcuIIlJlativedisiribulion

Figurc3:Probability- Probability plolfor lhea ltenuation of
carplugA al 125 H

However. if the data is regarded as being dist ributedin a

bimodal man lier the res ult is two independ ent, normal

di stributions, N, and N1 , with mean s and standard deviations

of4 .2, ±3.1 dB and 26.1, :!-4.7 dB respectively, and k ~ 0.30.

For this ear plug a mean attcnuano n of 4.2 dB would be

regar ded as a ' poor fit' while 26.1 dB would be seen as all

' acceptable ' value. For these result s it is clea rly demonstrated

that the results from the 'poo r fit ' subjects draw down the

results of the 'acceptable fit' subj ects

Table 1, lndividual attenumion ill dB oblained by 20 lest SlIbjects for earpt us A at 125 H~

No 1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

dB 24 10 27 28 36 24 18 25 25 19 30 2 29 26 23 2 3 3 ) 1

Table 2: Individllal atteDuation ind B.20Icst subjccts,for car plusB al 125 Hl

N, 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

dB 18 24 10 19 35 16 19 7 16 19 30 25 30 18 13 35 17 35 26 20
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Figure4:Probability Probability plot for the attenuation of
earplugBatl25Hz
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Figure 5: Attenuation results (dB) at 125 Hz for helmet
mountedearmuff,withsuperimposednormaldistribution

Figure 6: Attenuation results (dB) at 250 Hz for helmet
mountedear muff, with superimposednormal distribution

In the particular example cited above there are
approximately six test results that could be interpreted as
being due to 'poor fit'. It would be tempting to put forward an
argument that under the guidance of some declared criteria
test subjects with a "low" and "high" attenuation results be
respectively divided into two groups and the data processed
separately. However, it must be remembered that attenuation is
tested at seven one-third octave bands and subjects that record
a low attenuation in one particular one-third octave band do
not necessarily record low attenuation results in other one
third octave bands.

Compare the above results for ear plug A with those for ear
plug B tested at 125 Hz in Table 2. Here the mean attenuation
is 21.9 dB with a standard deviation of 8.1 dB. The
distribution of the data is illustrated in Figure 2 with the
accompanying expected normal curve. It can be seen that this
distribution is much better approximated by a normal
Gaussian curve. Hence normal statistics can adequately
describe the characteristics of this device.

The tendency to normal distribution is better described
through the use of a probability - probability plot where, by
definition, a normal Gaussian distribution is defined by a
straight line. This is shown in Figures 3 and 4 for earplugs A
and B respectively where ear plug B conforms to the straight
line fit of a normal distribution as compared to ear plug A.

Consider now difficulties exhibited with the same hearing
protector (a helmet mounted ear muff) at adjacent test
frequencies from the same test population. The protector has
not been removed or in anyway adjusted between these two
test frequencies and the resulting attenuation is an average of
three measured thresholds out of five, the first two being
discarded as they are considered to be practice runs at the
particular one-third octave band.

Figures 5 and 6 show the distribution of attenuation test
data for the hehnet mounted ear muff at the two adjacent test
frequencies of 125 Hz and 250 Hz and their respective
suggested 'normal' distribution curves. The actual distribution
of the data indicates that there is a great deal of difference in
both the spread and the concentration of the results. The
degree of kurtosis exhibited by both curves is very different
with the kurtosis of Figure 5 being 0.27 and Figure 6 -0.90.

5. DISCUSSION
As can be seen from the above analysis of a limited number of
test results the assumption that hearing protector test data is
normally distributed may lead to conclusions that do not accu
rately represent the true performance of the hearing protector
in question. Although analysis was only demonstrated on a
limited number of data sets the general principle of different
possible distributions is clearly illustrated.

As proposed by Murphy and Franks [2] the use of a
bimodal distribution describes many data sets that are not well
described by normal statistics. However, the question arises
"are there only two factors governing the attenuation test data
- normal and bimodal?" With relatively limited data points
from standard test procedures some further "attenuation"
factors could be overlooked. Situations could exist where not
only are there 'poor fits' and 'acceptable fits' but there may
also be some intermediate results arising from other various
causes. Thus there maybe a variety of distributions involved.
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Pouibly ""hat stat iJItics to appl y will noc. be known unlil
wha t is caus ing the attenuation that is be ing measured is more
fully understood . ' I'ooT' fitcou ldbe caused by behavioura l or
educalio nal diffiCIIltics such as indiv idua ls not following the
f itting ins tructions; unclear fitting instrucnoos; or intentiona l
poor fitt ing for whateve r reason . However, the poor fit cou ld
also be caused by physical constraints such as poor design or
someanalomica l feature oft he head,ear orearcanalthathas

yel lobe fullyc'.>nsidered
further investigation intothecauses of significan t slcpS in the

attenuation of some hearing protectors needs to hc:carried out
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TOP TE N ISSUES FOR ACOUSTICS IN
AUSTRALIA
:\larion Bur-gns and J osr ph I.al
A~"i(1lnd \ l bqtion Unit.
l '.iu n i t} "of ,,"N Sourh W.I~ " t tle AIIl'I~ l i.n Pdrn ce t orn A.l.".MnI)~

Canbuno ACT 2600

1.0 Il'iTRODUCTI ON
l1lere is I real conccm lImOllj: the ~mhcn of the Ausuali.l n

A~ Socicry (AAS) about the lad. of wppon aI all
kveb of go'o-.:rnmeol for teSeaK h and eOOcahon in KOU5lics

in All-utaha. Th is isto~ has been r.IIi-t in the~J

edllorialinlhcjournal(ACO\lStIC$Au~ ... 3Ol2 1 p47 2002 ~

While Ihere il genenJagf~nl thM~ ill probkm.lhere

tw beeneo clear plan ofkt.oos Ihat can be takca by the

Society 10 rNrns ee damage th&t t- .trady beendoM and

10 (urge an fJt~ins role for acowt ics in AU5tralia in !be

fu~.

T1w: .;m ofthisprojed..~cdbyanw-Konalgranl

from the AAS. 1l'U to idmnfy tile '"Top Ten- ~ of
ronca1Ilothe acouuic5 community and the:dim:tiom!hal

could be puNIKd 10 R"drn s the problems Mimtifled . The

rrsponsibilitin for actims lie ",itblhe uS Manag~ and

the indIvWJual memben (If the MS. AuiswKc c:anbe!oOOg/v:
\;.tbtfedenltionof AlL'>U1IIi&nSdentirl(and T«1vloIogjcaI

SOCielles(FA!ITS) ....hich K alobbygraup"'llhstronl! links

into all leve ls Qf,ovcrnrnrnI..

The draft of the full report WIth SUUcskd ..aiQln "'1\5

I\-ailabk fOfdiJCUnion at me, FUI~ Dim:tiom v,0r1uh0p
hdd in ]alc; Mil)' 200l . Decisions 00 the aetiolu 10 be

implemented "''ft'e rnadie II thai _rkllhop lind ""'= ;n\;luded
in the repo!1 . The fun rrpon is ...... llabk from the AAS ~b

page, www.Kou!tics .un.au. ThIS paper summarises the

backgrou nd and lists the lC1ions which the Sccicry wtll be

implementlDg

2.0 BACKGROUSn
Acou.~tics cavers a very wide mnlle and the mcmhcTllhip of

the AAS is ccl1llinly divene. The areu of iruerest fur the

mem bers of the AAS cove r all a_p«ts of sound and vibration

Memben of tile society cen be:K lfemploycd or won;for the

private or the public sector. The education background of the

membe rs inclu des enii neeri njt, science, e lcctronics,

&fI:h;tcctllre,hui lding.p5ychology, p~iology.mu~ ic,etc .

1M AAS ComprilCl over 400 rrembe rs within Divil ions

in f1\'e states. Manall~1 of the AAS is at 11K: ~l.llte 1e-.'e1

Acoustics Australi a

.....ilh otvuiooal Commi~ and at the fcdcnrol Ic--el with

COunC"il . The only persoa in rruipt of p.yment for

partic ipation in tile soc iety IIU.IllIgemenl W the Genenl

S«ma:ry. The activi~ofthe Society inc:ludc:iWerncctinl!l,

nalioaal annual coereeece , panlC'ipahOll in InlCfnahOfIlII

at1J\-itiesaDdpoductlOfl of. JOUfIW. A oumber of gndn of
rnembcrsillp at'e ..-ai bblc . The Society rnaitllai» a -0 ",ge

The AAS is a nwmbn"of. ownbcr of ocberorgan isalions

ind udi nll FASTS, ...h im rqJfCflCtl tA and Iobbief, l avnnmmt

on behalf of some 60.000~ and technolosi su from

_ 50 rrw:mbn" M>cinin in AllSlralia , FASTSproducft aTop

Ten list ofiswcs annw. lly and this cooccpt formed lhe wis of

!be eurmu~ 10 identi fy the Top Ten u.sun for Acou..tics

iaAo:slr.llUi

3.0 SUMMARY Of RESP()~SES

" ...asdecidedlO uscanop:"<ndcdlW"C)' "",ctcdat a
~tative focus group 10 form ulaic Ihc l'irst It>plen i~ues

listing. TheSllT'o'cysimplyll5 kcd eachof I3reprc..enl.lllives fnr

thei r lop ten issues in acOUSlics. Somen:~pondcd with lheir

0I0"ll00f1Il1IC1Il'l; ...'t nle some consul led ...ith their colleague.

Sot all provided ten issues and most did nut wish 10 rJIllk-urtkr

theirissues. Asanrieipatedmany of lhe responscs -rebiascd

towardsthearea ofpanicularintercstlo lhercspondcnl

HOIO~\'er there were some issues that, although stated in

different ways, were common 10 many responses- All the

respondents prov idedal [ea~tthree issues. mo,tpfO\'ided close

ro ten and some provided more than ten . Some also inc luded

comments by way of guidance for actions thaI cou ld be taken.

The following attempts to categor iselhe responses with a view

to identifying the top len and thence the action plans

Publl c face for acoustics

A ' public face ' for acoustics in Auslralia is TCquired. An

effect ive presence would be ready 10 actively partici pate

wheneve r there were opportu nities 10 counler the concerns

about the furore of ecoesncs, lbe lack of educa t ional

oppo n unities. !he promulgatioa of misleading informalKln,

the reduction in expertise in publicly funded orpniliolliiom and
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Igmcieselc. lt cou ld also bepro-aet iw tohighlighl the

achil:Vements o f Aw;tra lian acoustician s and the opportuni lie,

fOi succc:ufu l allll ,."t,sfying carccr sinacooSlics

. ·ulu rr uf Acllu. l\u

Many e~preucd conce rns about thc futun: o f lIoCOUo;Iics in
Auslralia in partic ular be<::ause of t~ redu ction of
GoverrunenIfunding to research organisations. 10 uniwnit~

anJlo staleand fe<kn lagcncics.
Sta ff n:ducliom mean tha I research organilo8lions and

petnrnC'll1 q:cncin are not cmpl ll)'ing and training the
)'OWlg people lO be able IOmainta in.1el a\orlo:illCl'l:tiC.the
high I'C"pUtlIl ioll that has b«n achi eved by AIIstnlian
IiCOU'liciansacroMa widc rangeof rlClds, Tbis~ thc

e>.pert iw ..ill only btin tbose ~as ..mch arcable lO anncc

oonsideDble funding fromlhe pm.'3tc sccllll",
The D:qlliremC11l1O gcnrn tle fundi ng hI!Illo:dto the ckKina

and sale of p -.:mmcnl.and hcnccindcpendcnt. lCOU5tic lnl
faciliti~. The CSIRO acousric fac ilities in SydllC)'are to be
dcmoh~. The test facilities al CSI RO in Melbourne ..;11
only be support ed as long lI!I there is an inromc stream from
com merc ial resting. The sale of the Xational Acoustic
Laborat ory indudcs a lease-back atl'3/lgemenl bUI this will
Icad lo ireatet' pres~urefor cost rrw"'CI}' allll cou ld k:adlothc

demol ilion of the facilities. These an: out>oland,nllfaci hli~

.. hich ind ude the largcsi and quiet est anedll ' ic cbamb..'f in
Au.tralia and the rcverbent tiom rooms with the hi¥hcst
ber ceen-reoen flanking allenualion

"',th llOreliablc andconlinuing wurce ofnternodf\lnding
forpublicinteresl~n:hin aoo\llt icsthcn:: is an ill(1l'uing

rr liance on <Wcrsas findin gs which mil)" 001 be din:clly
applicable . for example in the:ellVitol'll1let'll.illnoise arClllhcR
is a need for rneilIl: h .. hich can be fNintothc pol icy
lk'o-elopmCtllprocess for importan l co mmunit), concerm sucb
as sl<:cpdiSl:Urbance. &ao.fKqUCJlC}" noise .trJnsportooiwClC.
Thcre isanccdforool labonl;"-e re1Carch .. hcr'c the~tics

input is ;lllItonc~ of thcteam

Edu ClIliol

At the terti &!)' l<:\-elthc:-rc is a lack of recO¥Dition of the
di5.cipline o(arou.<tics and in parh C\llar noiw and vihmion
Fundlng bodJn. lIke ARC and DEST. do 1lOl1w.'l: a category
code for this area. Enooun~ in lbc form of ""ards for
outstandini studmt ~b projectsand the p\lblicity of

K hiC\'Cll1cr>u is a possible Wily to incrr aw the profile of
;IC<.>\I'ilics in the academic environment as ..'ell u in the
rommUll1ty

Promotion of the opportWlitics for a careetin arou Slicsis
required I I Ihc secondary and Icrt iary leve l. An up-to-d atc
brochwchighlighllnglhecarceropportunilin isrequi rcd.

There ere many opportu.nit ics for employmen l in the
pri\lltc scctur and there is a lack of VolduatC'l with some
knowlall e of acouslic s tor Ihcse posit ions . A vanety of
ne~lble WUOClI are desperately needed , These inclwk
tertia ry courws in acou stics prov iding compre hensive
ed\lcalion lt~hthc profC'SsiOl1.landtechn icalk:veL

xousIica subjects as pM! of ocher relevant~ and
inten5i~dlon cooncs loprovidci~ kn<Jwledgcand

skills for mo.c cotcring the profession as well as refrnhcn fQr
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more ~pcricn<:N arou ",iciaM.
At the publIC level !berr is a need to provide bener

infonnation on many aspectsof acousti~ so that public
diloCUSSion on the topic IS "'ell in fOl'lllC.'d and c:u ggrntcd
claim s an: COIIIllC1'Cd , Emotion al issues such as Ihc cffecu of
noiM:on fIC'OPle. anill\l ls and sea Iife oft m appear in Ibe media
and thc:-rc mll$l be read ily ...-aib blc means to CDSlIl'C l hat

replie&from k')f,.I.,-Ic:dtcablc resea rches are proooidcd
Information providcd to Ihc publ ic on issucssucbas

ellVironmcnl.illno;leis COllfu. inl: duclolbc: rangc ofindicC'S
used for a-..en!. Guidancc shoo ld be provided to tbc
public 10 au iSl them to unde rstand and intcrpn:l sucb
informa tion .

Prof " , iolall"l"

The AAS hU l codc ofethicaandthe impIicatklns oflhiscodc
should be discusKd and reinforced ilmOI'Igst the mcmbcnhip.

The AAS ba.~ guidelines (or full mcmbcnh ip but this
is noI the IItnC I. accreditation or certi f><:ilIioo thai the
mem ber has a 1C\'('1of competency in a particula r area . Stale
and Ero cnl Igcnc'C'I require some means to be sure rhar
cons ulu nl$ !l.avctbe l'Cquirrd compctcncieo;

There is inadequate policing of performance claims on
products and !\OOlC tccllllical data is presented but not basal011
Australi an or Intemauonally accepte d standards. legi slati" c
requircmcn.,for ~ificationson noise and\ibration are nor

Wliformly complied \l ilh
Thc:opponunilicsfor c.treC'l"linacousl ics shouldbt

prortI(l(cdandrbeprofilc ofrbeprofC5Sion incrc<l5oCd
Profcssiol'lal indcmnity insurancc:-is an incrusingissuc: for

any KOOSlician doing consulrillg wurk. The ... -ailabllity of
insum>ce . in partio.:ular for those undertak ing a Ynall number
o(COIlS\IIWlCics. isaproblcm. The Clltc:ntofl iabil ity is also an
issue of coecern for thoK "'00 may be pan of. larger team
suchu in buildingor roadconslrUl:tioD . Acousricsis bundlcd
wfth ocher hieber rid groups and !!lO the pn:milJftll 1ft

WllI~lyhigh.

Tbc adv«Slrial rok: U-.al il required. o f expert wimcMn
\Indcr the CUfTCtI( lei al system IaIl.cn rbe stalllS ot the
profession.

Codeslod Slanda rclt ll ACOUSllcI

The delay in the proposed changC'l to rbe Building Code o f
A\IStr'lIlia reflects poorlyon acoust ics in Australi a. MO$Iwud ·
ingin lbearea agrcclh.althc Curn:nlS1llndard isirudcq\l&te
and agree .. ilh the proposed changes. Until the:COOc h.a~ beoell
chang ed the: inadcqu.alc performance meets the critma

The variat ion in environmen tal t\Oi5C:regula tions end Cudcl
across all Slates <KId1 to the confusion in the commu nity and
thcvariollSagenciesnco:d stro ngcncou11lgem cntlucomcto
agreem ent.

There isan u'llc nt nccd for cali brationandtraceabi htyoi"
sona rS}'S1ctnsaoo ofuhl2sou nd instrumc llts uscd inmo:d,cinc
The formcr is of jlCllt fina ncial imro rt due 10 the amo.lunt o(
busincss in Au.wa lia inthis l rca andthc lallcrbcclulCo flbc
grealpotC'nli alfordamage.

Tbc apphca bilil)' o f lrsernanoeal Codes and in partic\l l.ll'
EU directives IICCds 10 beeumlDCd . The:tolXcptuv;eofwcb
guidc smay sa\'l:duplial tion o f moeareh bulthis llhould on ly
fol!vwo;arcfu! coosidcratlOlloflhc local condi tklns .



There needs to be suppo rt for codes aimed at minim ising
the damage on humans from vibration, both band ann, Iro m
use of tools and on the whole body.

Acousl inlSociety

The Society needs 10 co nsider all poss ibilities 10 increase
mcmbcrs hip. The target grou p shouldbc theyoulh who sho uld
be encouraged to join and also to part icipate in all aspec ls of
the society inclu ding the comm rrrees.

The Society need~ 10 provid e more pro fessiona l suppo rt
for member s. T his can include provid ing a good
communication network, mai ntai ning an adequat e database,
developin g eff icient met hods to , .suppo~t membe rs
encountering difficulties etc. A survey is required to asse ss
the needs and expeoano ns of the curre nt membership

The method s of co mmunicating with the membership
shoul d be examin ed and updated. The fonna l of the stale

technical meetings, the natio nal conferences and thej ourna l of
the Society all need to be exa mined to ascertain releva nce and
effectiveness

Wh ile there is a range ofsubjecl areas in acous tics, the
high numbers in the noise related topics means that less
attention is paid to those areas with smaller numbers. The
establishment of specialist subgroup s cou ld ass ist to co unter
thi s.

4.0 ' TOP TEN' ISSUES
The assessment of the responses led to a listing of the Top Ten
issues with sugg ested opti ons for act ions by the AAS. Th is
draft was discussed althe Future Direction , Workshop, and
agreemen t on actions was obtained and endo rsed at the
following Counci l meeting. The listin g and the actio ns are
shown in Table I

Tabk l Aclionson Top Ten Issues (or ACOuSl;cs;n 2003

Issues Ag~ed Actlons

I Public face for Aco ustics An Occas ional r aper hc prcpared high lightinglhc prnhlems and po , sible so lUlions
faci ng acoustics in Aus tralia and so deal with man y of the top ten issues. Th is pape r
10 be used to lobby government and to be launched with suppo rt of ~ASTS . Paper
10 be prepa red by Burg ess to be uscdduring the Meel the Pohticians Day organi sed
byFASTIi in October 200 3.

A member survey be undertaken with results co mpiled by end of2003.
The cu rrent President, Ken Mikl , he idenlified as tbe primary media contact for the
AAS Procedure for pro moting this to the med ia and prcparing media pol icy docu-
ment to be disc ussed with M STS.

2 Educate the youth on aco ustics Subcommittee convened by Byron Mart in to prepare lisl of co urses on accu stiesin
Austra lia and the list to be place d on the web.
Three sen ior acade m ics he encouraged to prepare a suhm ission fnrlhe creat,on of a
Resea rch Field Discipline and Subjec t Code (RFCD) for Noise and Vibration

) Improve the educa tion of those It was agreed rher short courses on all aspects of acoustics sho uld be encourag ed blll

in acoustics no specific actions from AA S at this time.

4 Rctai nand expand publicl y T be draft letter tabled at the worksho p shoul d be used as a basis for lobbying
fundcd acousnc facihues

government. Ken Mikl and Neil Gross to lia ise witb FASTS on the best way to

5 Retain acoustic expernse In prtl<-'ecd

publicly funded organ isations These is<ues would feature in the Occasional Paper described above

anti age ncies

6 Retain reputa tion of pro fessi on A formal proces..~ of accred itation was ~"t)Tlsidered beyon d the scop e of the AAS at
this t ime. A "self regulated" listing to be implemented based on members selec ting
their areas of co mpe tency and relying on them abiding by the Code ofEthics rne
listing to he up<1;lted annually and availablc from the web

7 Grow thcAAS Member surwy to incl ude reque,t for de tails of potent ial members . Pres ident's cd i.
loria l in Acous tics Austra lia to urge members to enco urage others to join the AAS

a Involve all members Survey to ascerta in needs of members and AAS to act upon responses
AAS 10 work in coo perati on with other relevant organisations. As a first step AAS
to agree to ar range 2 .>i's,io ns at the Aust Institute of Physics Congress in Canberra
in200 5. Burgess to liaise witb AW

9 Professional support -legal, The Aus lra lian Association of Acous ucat Consultants (MAC) has some capab ili-
msurance eic ties to provide assi stance. AAAC be urged to pro mote ilself in Acoustics Austra lia

10 Encourdge resea rch Nosl'ec if ic actions cto be re ferred to in the Occasiona l Paper.
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5.0 CONCLUSIOS ACK1\OWLlWGEMENT

Requese for ccmments
Comments on lhe issues and thc actions outlined in this
paper are welcomed. AcousticsAustra li ..r,!~3Coustics.asn , au

This study was underta ken via an ooucal;on grant from the
AAS. The vario us rcspondcms contacted during the
preparation of this report arc thanked for their input 10 the
study

Per c eptual Expl o rer VIPER
• Ekplore & Simulate Sound/Noise
• Tracking of Tonal Components
• Aurally related Analysi s
• Conlour a xtracucn (time & frequency)

Sou nd and Vibrati on Analyser Svan 947
_ 1Hz ( 10Hz) 10 20 KHz
_ 1{1 & 1J30ctaves
• Fast USB Interface
• Rea l Time FFT
· e. 16 0r 32 MB
• 116dB Dynamic Range

A study has been underta ken to identify the top ten issues of
concern 10 the acousncs com munity in Australia atthis time
Rased on the responses from kcy stakeholders within the
acoustie fralcmilyaconsol idaled listof kcy issocs has been
developed. Direct ions for act ions 10 redre ss the problems
identified and thai utilisethe resources available to the Ae S
were used as the basis for discussion s at the Future Directions
work shop held by theAAS, Selec ted actions were agreed to at
that workshop and the Council committe d 10 implementation
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FERGUS FRICKE
Interviewed by Howard Polla rd

I' rt-am blc: After a di stinguished career at the University of
Sydnc y, l'ro t\:ssor Fergus Fricke has decided it is time to retire
fl't>m h is l'0sit i (ln a.~ D i rec tor o rthe A(:ou'l ics Laboratory. He
has an impressive list of pubIiCal ions and has twice been
awarded prizes for the best ra pcr prcS\:otcd at a conference
(Austral ian Acoustic al Soc iet y and the Interna tional
Conf<:n:ncc llllA utomalic Cont rol),

I le ha ~ scrVl,'d tlnm:lny nal i onal and inlemal i onal bodies co[)_

cerred with acoustics inclu<!ing Standards Australia, NSW
committee of AAS. ISO and IntcrNoj,;e. He ha., beenactive as
a con sultan t in relati on to conce rt ha lls and audncria and is cur
rcntlyacou.<licsadvisc:r10 !he Sydney OPCI1lUou.-e Tru.«t. We
hope dmt Fcrgwillha\'canactivea ndloalislYingrctircmcnl.

HP: Whc'l" did >YIIIstart ~)ur jim'wl eJucu/;on ?

FF: I grew UI' in the eastern suburbs of Melbourne
(Burwuod ). My carly educalio n ,',as on the football ficld
opposite wbe re I lived, and nearby Gardiner's Creek. orc hards,

plant nurseries and marker gardens

My fornla! education wa.~ at A.~lIbunon Primary Scbool. Box
Hill Technical School (my older brolbcr wenl to Box" m High
Schoolso lcouldn'I1:0 thcrc) .!f'CCializing inspor1.forfour
years. After l/tat I went to Swinburne Technical College (n(JW
Swinburne Uni\·er.;ity) and did a foor year Diploma of
Mc<:hanicaIEngi~ring speeiali zing i n baskCfbali and finally

completed a HE atthe UniVl:'ni ity of Melbourne a.~ a ' blocko"
(Graduate s from Technical CollegCllwho shol"1.'<.1 ." me aplilude
for a<,;a<kmic studies were giw n a "bind exemption" from tile
first two years of an engineering degree.)

nereyo u happy wilh the PnJ.'I>et'l ufbt'i"g a" e,,~ifl<,.'r!

After six I"CCks of work as an engineer at the Deperuucnt of
Civil Avialion I dec ided that an engincer's life wa.," nl a happy
ore end l cnrollcd in a research degree at Monash University
studying pn:ssurc tluctualions inscparaled tlCJ\lo ... .l<iing. bu..J1
walking. squash. sailing and acting whilst bt::iuJ; a 1utQl" al
Deakin Hall and later while being a Senior Teao;hing felkJw.

My third job ......as as a Post Doctoral Fellow at the Institute of
So und and Vib ration Resear ch at the Univers ity of
Southampton. working wit h Peter (P.O.A.L. ) Davies 00 flow
induced vibraliuns in nuclear rca<..1or cores. Th is WI_ much
more Hke what I Ihought being an enginee r was about. 1 also
pl~ squash witb Peler unli l it wa._ apparenl lhllt l 'WOtlld

either have to give it up or learn how 10 resuscita te someon e
whohadjust hada heart anack (~lcrsubscqucntlysurvi\1cd

a heart anac k OIlthesqua.~lI counbutn01 inmy prcseoce). 1

ehose the ronnet and concentraled 011 sai ling. in the Sol"nl
and across the Cha nnel to France. and holidays drivi ng a
Lor>tlon. 4RHr , red, dcuble-dec ker bus to lbe Soviet Union.

Did >",u need Q special license 10 Jriw the Juublr-<ln:l.er bu., ?

The m end ...tto owned the bus asked me to rome down to the

lorry pad::by Soulhampton docks,one Salurday afternoon . for a
trial drive to chcl;;k out whetht:rl was tompclcnl to drivc it. That
was the fIrStlime I had ever drM:n a vehicle as heavy as a bus
and the first lime I had driecn a vehicle with a ~c ra.<;h boJt~.

tlloul;h my fi~ ear (a SIOMorri.~ 10 ) had very ....um synchro
mesh so double-dcclulehing was a conce pt I knewa li" le about.
I drm"eonce around the lorry pad::and Lesasked me to bat;k the
bu s in beside my Riley. which I did He said fhal anyone stupid
enough to do tltat manoeu vre on his firstdrive was fil 10 drive
the bus to Leningrad. I suppose that ...as prob.ably the stan of my
gruwing belief that there an: lul.s oflhing.~ that can be dune in
ignorance which can' t be done with knowledge. I have mu
~ooU u>c o f that cornx:pt in my academic carccr.

Jfhal fUlpJX'ned to the bus aft er yo u reached Ihe Soviet Unir",?
Did yo u d~iw i l home?

Yes. part way. My wife and l lc ft the bus at Helsinki on the way
home and hitch-h iked back to Southampton through Finlan,J,
Sweden. Norway and Denmark for three ...ee ls , sleeping in
parks and youth hostels, when we could find them, Anut h.:-r
ignoran t person look over the bus driving from me andthey
got as far as the Netherlands befo re the crankshaft broke. My
fcll<.YW" travellers on the bus kindly blamed thc rcplaccment
driver fOl" thaI cala.~lrophe bUll have alway~ had my suspicinns
t!l,ll il " ,n a rangue failure. Again this had retcvance to my
suh<,eqllent views on life: don'r drive yourself. or anyone else,
100 hard for 100 long and preferably hop off before failure

Whal ><'a,1 ""XI ,m J"'l'r agt'nJa?

MyfollrtbjobwasaISheffieklUniversity ....jere.as atecnee r,
I undertoookresearchin Buikling AerodyTlamies and Acoust ics
and concentrated on family ma tters (both my children were
born in She ffie ld) , squas b. "tramp ing" in the Peak: Distr ict,
restor ing a house. learning 10 play lawn howls 00 a "hurllflcd"
green (a peculiar ly north of England game ...-hich made
playing on a flat t.'feet1 kx,k like a Sunday aft ern oon picnic )
and canal booting
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After lhal lul l _nttuthe llel'T'kkhhoratory atPurdue
Uni~rsity in I~ USA fllr sillmunth~ on my ....Iy bad; 10 take
upap<Kit ioo l t Sydrn:y Uni.'el':lityundcrtakingteachingand
resear ch in aeou~licJ I nd more: ~o:n t ly lIS a Head of
Dcpanmo:nl and A~ling IXa n

11_ did J"'U" "N /0 lnl ,-irlng un i\Tn-i ly 5"..k nls?

My ,.,;ou"i~~ to:iKhing and research al Sydney University has
been fairly varied. I have trioo to teach unde rgraduate
~hi\el;h.Ire JllIdcnc. about acoustics ....,lh mrwbbly linle
~,. lt.,;m'1.thegro:aleMimpression l leftstudenl$ ....iIlI was
thequaljty (lfmy ~ru andtbo:facl lhat ldidn'1iron !hml.I _

.linlemon:~fulintnching llnde'l:TlIdllate~~

m\l5ic and phy5Q j;fudan and pllSotgradw le~
~t,. Thil. teaching !Qulled in I number of ClIcdlenl
~"'d«iding lolmdcNl.craeilR:hdq;rfts ...1thme

In 1995 I~idled ... - Audio· ~ICCOIIfWWOI1r;

P"'l;fUJl ill lbc Oqwtment of An;hilochlRl and Design
Scientt.iDco-cpentioQ. "'ithf'h)~EkrtricalEngin«nng

and Music., tbpilC 0JlP0$iti0ct from nwty .talf who Ihought
1Iw udio and ac(llW:Q~ nol/ting 10 do wllh an::hi\.elCtlR.
The program hu beaI a great MICCC$I lbanlr..1OI.. o..sh . the
Iirst coordillolll<X. and Demil Cabtcn who look O\ott from Ian.

A"" whal abot.l <\':INm..'
My gro:alcu SUCC($S as arnean:hc'r, 1 su-o;ped.. was 10 intere'5l
peop le bke Rob Bulkn. Andrew !-bdry . Qunli Wu. lOOn
Wendolos ki , Chr i, Field. Densil C. brera and Jose ph
NlUIl\Iriello in underuling PbDs and lettin. thml ha~ their
head. I am gTllt<:fuj thai ecee of my 25 PhD ltudmts has :M
emula ted me and supervUcd 25 PhD It\Idmt s. I ligan lhat if
they bad . 11folloor.'ed my eumpIe the -.-w'AOUld be lOWly
p<lpIlbtedbyaoousticians in Lmder 2SOynn. if the worId's
p<lJIIllarioo 'SUya:! lbe WDe aDda fewother usurnpcillmheld.
A frighrcning thought~

My fields of interN ran~ from empincal 10 Ibromieal
stIIdie5 in amlS soch IS room acous1lcs, 50IlDd~tion,
aerodJlnamicnoi!le.noio,eronlrol, dudlCOllSl:~pen:eption

ofsoond, musica l acoustics and thc apphc.ation of nurnerical
methods. such a.~ neuralneTWork analysis-IO IOOIISlic issllel:.

Youp"'s ..mab/y ,O(>. ' fIldy Icu~ {>If <l " ..m""~ of on:'W ;OIU.

My firs t srudy leave W8.'II taken al Ihe UK Alumic FneTgy
Authority at Windscale (now known as Se llafiel d) applying
power fluid ics techniques ro control flOYrs in reaC!nT cores
The secon d was af the University of Canterbury, NZ to study
sound propagation through forests . Then, al the National
Acoastic Laboeatories, Sydney I spenttime working on other
aspects of outdoo r sound pw pagafion. while at Corn ell
Univen ity I lried to undcNtand more about Facilities
~fanagemenl(lfter lhad lC'tup apostgraduate program in fM

al Sydney Univers ity!). Al the Unive rsity of Pennsylvania I
saw\\'bether l «luldli\"('intIteUSAa~ain(loollldn'l)andat

the Univt'!'Sity of AUI.·kl.nd,1 worked on the application of
ncural netWOlk analy.isto COllCerthall lOOllSlicdesiifl.

lifter such"....,,.w C<ltrer, .. #WI"rt! "..,..~ pJ<l1UjOr,.,./i,.,.menl?

My plilllS for ro:tiremenl an:: fl irly open a.~ I believe thaI
fortune and fale fl vota" 1111and rl:laxedpeople. I will be
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continuing ltty community and environmen tal M:tivitin. music

playing. CQfll,ulting wort.. "'Tiling and the aurervi~ion of ltty

rl:mainiDg re-;eareh studenlstn com ple1ion( 1may have 10 have
ane"lendcd li f~an in a coupleofc.ses 'J .

I do ha\"('some ideas for aoo~tiC5 reseateh that I would like 10

work on and I also bave ungoing won. a, accusuc advise r 10

the Sydney Opera Uoos.eTTu-<;! and othC'Tconsaking \\'\lIt . I
holdapalenl withChris Fieldf".. avenl ilationsi1cncer(....hich

is currently being COIIUl'II...oalio;cd) and so in rny dreams I will

ha\'e a full-time job lLxid ing huw I am l/:oinlilio lIVe 1"''1)'or
spend the royalty payments.~Ib lhal Gill and I will be

spending lime io Italy and S«ln. moI"l: of A"..mia.

IWjg.1NOISE CONTROL
Aus<ralia AUSTRALIA PTY. LTD.

Committedto Excellence in
Design, Manufacture & Installationof
Acoustic Enclosures, Acoustic Doors,

Acoustic louvres & Attenuators

$UPPUERS OF EQUIPMENT FOR:

PROJECT: Haymarlr.et S4Jb.totion
CUENT: Cold logic
CONSULTANT: Hyd.r Consulting

70 TENNYSON ROAD
MORTlAKE NSW2137

Tel: 9743 2421
Fax: 9743 2959

ASusIoinin£1J.Wn1",roltheAWro1;on~s.xiely

AcoJsllCS AUSIralia
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SOLVING THE MYSTERY OF THE eAT'S PURR
USING THE WORLD'S SMALLEST
ACCELEROMETER·
Im zabelh ve n Muggenlbaln and Bill Wr ighl
.·. un. Cnm muniU lin nt Rnt'JI", h 11I' l it ule_t: SA.

E\'a since llx:E 8)-ptiJlnl l...ncd'll9l'th ippmllthc cat,phil~

phcn., tcimli!ll5md CJII10Vttl wor ld...ide h.I\'e wonckm:I why
el lS purr. FJlUIIlICtlmmuniuliool and E....DEVCO irulLJIlcd JI

I"I<JW I murch Itudy tNt m:0ldcd lhe- ptIlT5 of fi\-e ope.:ia of
e:ats -ehecuh.pu..... oava.l ,ocdOl lndlhedomesti(:ca l. This
moeuth b,ucoulribulcdvaluable infOll1\.lliontl\a1 mily K11.-e
thtmy.-cty bchind thc n l·l pwT.

II is commonly bdinocd llul cab purr ..1Icn conlcnl

II~, Clts JlIKlpurr when l!'lcyuc~Jy mjl.lm1 fright
enedor giving binh . So if cats~ pumng oolcly out ofhap
~thcylllUUldnul purr~ inj~ "i"XiaJlyil5 thc gcn

cnl"",of thc purr~i rc:'l CflCTJY_ lndolIl inj..-n:t iUl i rtlill will

gcneqllyllOle_pmd l"~iou, ellCTlY no:cdcd for hcaling on an

10.-1 1\ '1)' 110I dircctlyC<Jf\l'lC:l;tcd ...ilh Ihcir survMJ .
Sma : Ihc purr ha.sb.olCdthroughtM1n<kMof g~QllOOS of

c.-.. there m~ be • -..iv.tl mech.>.nl9f1 behind its rorllinucd
";~.Su~inllllw1hcJlurTC\'Uhcd lOfuncllon!lOlc-lyll5

a "lUI lWl ioo of ..: If-eontcnlml:nl lOC'ldim:dy against Ihc basi(:

IcnctI of ewlutiolwy fK)'("hol"I)' Ind II'IhIr.II ""'\«tion. Could
Ihr pn in Mrf way link 10 Itw:f"", 1Iw \'il>rarional51imulation
mil only rclic\a ....ffering in gN ofptr'lOO5 euffering from
ao..--Ulr md chronic pain bul i1h o genenlln _ li:lWCgJOIOth,

a.grrcnI5 \1rOW\d Ii,..ue ~gth, ;mpro'\n local circulation and

O:<Yienalion, rcduccs Nclling and':or inhihtu bactcria l growth ?

SURVIVAL or Til E FlTIEST
ThroogOOulhistoly, thc calha!; httn Ihl:~ worrJIipp':dand Ihc

mo:st pcrsa:ukddorrr.nic animal. Pcmapstbcll1Ul'ltpopularau
saying isllw theyhave '"nillC 1i~C$". Thi~ l)'pe of ..Id Y<i\-eI'tale
lNI3.IIy ha!lagrninoftnllhbchind il,especially5incc~ i~ al....
lIIIokt VCkrinary 5l:hool ada gc that staln Ml f youputa eat and a
sac k ofbrolo:.cnbonesintbc "'lmeroomllicboneswill h.ea1".

\-fost vcterinary onhopaedic surgrom havc observe d h"",
relatively easy il i,tomc-nd beoken cat bones, I. comparcd with
dogs. In a srudy of " High Rise Syndrome"' foond in the Jou mal
of thc American Velerinary Med ical Aswc ialiOl\,Drs. whnecy
and Mehlhilff OOcllmcn!ed 1J2 cues of cats plummetin g from
high -u se apanmen ts.tlx: i1verage fall being 5.5 storey s, or 55
fed . The record heighl for survi-val "''a54 5 stDreys. NinClyper
cm l of the 132 cats 5lUdicd survived evm ItK>ughsome had
5C\-~ injuries. Tbc-re is also literarure WI 5u~e5tt lhal dome.
tic cats arc in gcncra ll cssproJ\Cto post -opcnhvc complical ions

follm"illg d cct i\'e SUl'llerio,:$
Catsdonotha\'encarllic prt'\"1Ilencc of on ro paelChc di5Cil.<;e"

tii!3JT'Crl!andmusclctnUlTWl as doJp bM: , ¥ld non-uaionofliac .

lUln incal5i5rare. Rcscarthcra beli~thatsclf~ling i5the~·

vMI rncchanitm behindthe pln, There il C1m5r..e docurncnwion
IhaIww;>U dw '-~ II '- inImsiIy, uclhe:rapcuric.
1"bescfrequencie5(J1n aidhonegmwth,f"nlcntrehealing.peinrelicf,
lmdonandml«lc-~andrepair,joinlmobil ily,themluction

of swelling, and the rclicfofdysrnea...-brcaIhIe..VIC51
In oroc.- Io~ the domcsI icellipurnand bow purr

\-ibration is spread througboul its body E.'lDEVCO Model 22
accc leromclCfSwercuscd. Weighing amcTeO . 14gram,thisiJlbc
1loOrid5smaJkslaoo:leromcla, ltlllOWltsilille5i\'ely.requiresno
cxtCfTll!J'l'I"CI"andilgroundilOlated. It u t) -pically uscd oo 5UCh
sma ll objects as sc.alcd 1rIOde1... cimUt boitrdI.ilnddisk~

During \C'SIS.,tile cats relued on b1iUlk~ and ""CfC cnaNr·

Igcdl0purrby~llI1ly >1rokingthml.Thc:!U1J.I.II ,light.

_ight Modcl 22 aoo:lcromo:tmwercp/a«ddim:tlyoalhc Ili n
of the cats and stablhsed lI5ing waWbie make-up glue and med
i(:aJliIpC.Eacllrecording5C55loa1asla:lbetllo-ecn6and IO mirl
ules. Data "''iI$ recordedon OAT rccorden and i111a1y5ed.

~ult5indicalcdtbaldcs:pilC sil:canddiffcm1tgmc1JCs.lll

ofthc individlJil.leats bavcstrongpurr~UC1Kicstllal fallwilh_

in thel1Ulgcofamultitudcofthrnlpcuticfrequencinand F '
ticulardccibcl lcvels.. FICqIIC1lC ies of 25 and SOHZArr lhe bcst,
and 100 Hz and 200 Hz thc secondbcst frcqUC1lCiCt lOrpromot
inll bone strength. Upo5UI"C 10 eese sign.lh elC\'aI~ bone
strengthby"PPl"Ol\im.otely )~a.ndillC1'eil.\C5lhe5pccdal .....ltich
lhe mclUn:sbeal.

PURRI:\ G r ue PAI1\ " WAY
All the cals hadpurT frequcnc in l;••awecn 20 li z iIl1d 200 Hz.
With Ihc cAccption oftbo: eht.'elah, wh ich had r~ue-ntin ± 2 Hz
from the rest, all the spec ics had fretlue-ntico.., nolI.hly 25 Hz. 50
Hz. 100 Hz, 125 Hz, and ISO Hz, Ihal eurn:lIptJnd euet l)' with
the bes t frequenci es dcte nn ined by the m....t recen t ,",an:h fur
bonegro.....th, fracrure healing, pain relief, reliefofbKalhlc,"~

I\CSS. and inflammatioo. All of the ealS' purr" includ ing the
cheeta h, bad frequencics .t4 li z from lhe entire reperto ire ofl ow
t'rt:quenci~ knownto be Ihc l'ilflCutie for all of llx: aHmen!s

Thc faClthatlhc clIISin lhis !fIudypnxluccd fml uenciClllhal
havl:hccnprovcr1 lo imJ'lU"c hc-lllinll lime, .trcngt/t andITllJl'lIlily
wuldCll Jllain thc rurr i nalUralsclcclion.Atkr adayur nightof
bWlling,purring could bchkcncdlo 1U1in~l vihrah<.lnal lt-.cr.

peutic syslCm, a son of'1r.inymasSl1ie "lhatwould k""'PmUllCk:lI
and ligaments in prime roadltioo and less prone 10 injury,
AdditionaIty,tbeptJrl'cooldSln'ngthcnbone,andpl"C\'CT1lOSl~is

ca._. FoIlowing injury, lhe- pulT vibr.triono -wd hclp hea l llic
woundorhme ..~ted wirhee injury. reducc" .mli"lloand pro
vidca~ofplinreliefdJ.lrin¥ Ihe'-linipn.lCfta.
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AAS~

Stnft'gicr"lIlorf1lfFuIU'"' .' th~~

At the end of May, COIomeil held II1_ do)'
"'Orl:5hop todi""5J lhc futun: di~ion flJl'

tho: Society. The workshop was ""K"" iliCd
with tbe as.i.lance of the Fede", tion of
Au. tral ian Scicntific lind Tcchnulugical
So<:ietie.(FAstS) . nd a l'", {c.. ional facili_
tator, The meeting OO'.'ertda very widea ,.a
including memb,,,.,bip,ptof, ..i"IUllrecOllni
lion, managemenl of the Socie ty, what
members ...."" tfromtheSociety,methooJ,,;of
conun unicatingwith members, etc.

lbe . tart ,nll poinl fOf lhc mccting Wllll II
ttport provided by Marion Burae•• and
Joseph Lai lu i<kntify lhe lOp len is.suo:s of
"OIlCem 10 the aCQ,,I$Ik c<.>mmunity. The
rnu lll ofthi s surveyucdi """oocdc1sewhen:
in tbis joum al. The second dlly of the
'o\Otbbop _>J><1lt ~loping a pLm for the

future direc tion of the Soci ety for
consiOm lion 81lloeCOUJI<:il mecling heldo n
the tlurd<by . The fullow;na il I !<Ul1lm&ry o f
the main docisiorn malk ,·

I\hmbn'Shlp A« fl'd llllto. SYltem - II .... .
agn:cd to mil . self·n:gulJu'd ' )'$Iem of
record ina member 's profeo.i Olll.I areas of
comrecency. A li<1 of Membeno (and their
COITlranr n. mt . nd add.....j. showing their
arc• • ofeoml'C1cno;y, will be: placed on the
SociCiy wcb. ite , Fivc Profc..ion. 1 Arcasof
Cl)mre tence ,,' ill be: listed : Vibra til)n,
Indu stri .l Nl)ise, ArchiTcctural/ Build ing
Ael)u.lics , Occ upational and Enviromne mal
Noi5C,A ny Membe:rwo ,ki ngas.consultant
will havooIhe oppo mmiTy'" MV<' Their name
inc h.. ted on the li .l. lTi.proposedto
commence Ihis IICcredilllTion S)'!llcm laIC'
lhi. ycill'.

Allnel ~.... Memben - The mrnr be:nhip of
I~Socicry ha.b«nS1<lgnant<JVer thelast

few yean and yet Th= arc lIlJlfIy people
'Mlrkinll inarou!lli cswllohav<:nol joincdthe
Society. II WlI!< agreed to asl< mnnbn-s W
invile anyof lhC'irco lleagues. ...1loarcllOl
membe:rs , 10 join the Soc iC'IY. The
rqisl1'ali-on fee for lire Socidy"s annual
C(lfI f <mlCe has atway. been d'5CO<mtedfor
mtmbe1"s. Il " as ag= d 10 gran l non
mo:mbcn amndingllreannualCOtlfete1'lUS
one yur"l free membership at Sub$cribel'
g rade. 11 w...gr«d 10 .implifY Ihe
llfIpliClltion form s for Stude nts and
Substribe:rsand to reducc the . pplication fee
w $2S.00.ln odditiOll. it "lU.grtOdto granl
new Student members free membership for
theirfir<tyear.

Tnp Ten [..II .. • The suo-ey s!>ow. that
mem t>cn of lb. Society.re coocerned. boot
the lac k of suppo rt of govern ment for
",se arch and educa tion in acoustics. 1t i.pro-
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posed thal a FASTS Occasional Papcr will be
P"'I*N and, ,",'ith the assiSlallCe of FASTS.
pramted ro the Fedcral GoYttnme nt

r-rrd ia · Tk Society in the p;<.>t has had a
low profi le in regord to communicating with
the media and gO\'CIltIrICnI. [Iwas.greed.at
The wodshop that a Media otflCCr should be:
appo inTed to act .,tbe spokesman for the
Soci.Ty. ln itially.thisplac. will bc:fille d by
w Presi<!cnt

~.mbers Suo-t)' - The WOJkshop identificd

a need 10 identify what membc:rs wanl from
the Society. hwasagreedlO conducr a . urvey
ofm emher$ !o dete nn ine their needs

Cl)mmunlcatinas - It was agreed to use
ema il and W website mo", to co:>mmunicat c
with m. mben. Th. Su te Divi. ion ","ting.
andl"l<"'.itemswillbc:plao:edonthcwebsile
. nd . new "po.i tion s vac. nt" page
esW>li.hed for !bose organisations wishing
toadve:rt i.. empklym m tfor llCOUstJCiano

ReglSler And DI...ll)ry O f Memb ers · II
.."sa.g:recdro place . copy oftht l'l'gistCf of
membcn 011 lbc Society websile. with pas$

...mlprotection. 50thatmembal eanupdale
theirOYln personaldetai l•. T1le"'il"lcr ...-i11
replace the Dircctory of Membc:nlhal had
pn:viousl ybeenpubl is1ledOOla CD ROM. "
is hopedThat this will facilillll.lheupdaling
of!be offici.l SociCiy Regi. ter and ","u lt in
tb. dircctOl)'alway$h<ci ngcorrcct

Comme nt. or suue.tion. from membe.. on
an)' aspec ts of the Socict y organi7./1ri'm arc
very welcome and can be made 10 your Sta t.
Commi ttee or Coune ilu,. or to the O....nl1
Secretary , Gmera lSecrewya-'O:lOJ<7lt:t-.a'ltl1U

Generic Email Addres ses
The C(IUIlCil has now ..t up 3 gro up of
generie emai l add", . " " for the key off ,cc
bc:.",,,, ie

Pre.ident @acOUl'I,e•.asn,a u.
VicePrC'Ji<knl@aco,.. tic'o.uruu,
Treasure-r@..ooSlies...."au
GeneraISeactaty@aOOllOlic...,., au

R.:gi. ll'tI @..c.....l icu"'...u
Acou<f1CaAuSl1lllia@a<.'ou. lies a.>n.au.

JlI>1a r~minder that cunlad detai l. for the
fcdml and .we ccmmieees plUl • h<>Sl o f
mhcr in(orma lion on lhcMS "",IVlliI. b1c
from w"''''''.acoo"ies ,...,,,,u

AASAGM 2003
Norm.olly w AOM fOf w Society is held in
~ovemhc-r du rin, the ann",, 1 eoe rereece
Thi. ye-aTthe Socie-ty ianolholding an
annual conference in NO\'embcr as ir hosled
Ihe We. pacS confe rence in Mel bourn e
during April. II ,"",uld bc:good 10 .... mode m
lec hno:>lollY and have a _iTtU. l AOM in
Novembc:. hut thi.i, nOfperm itredunde-rt!>e
lei(lll requir. ment' , So an advance notiee i.
That the AGM will bc:held on:

tfld ayl -ftb N", emhe r
6JOpm in Bri .baoe.

This ",ill perm it m"m ben pan icipating in
AVI'C2003(<tt bc:low) ar the Go>ldCoa.<tfl)
attend ee AOM funcriOll after w nfe"""""
close , 1"Ilm: will be . form. l dinner and
award prc"""wion held after the AOM,hosl_
cd by thc Queen . land Division. Noeiceswill
bc!lelT1nUllnd.... course. h~,soou ld you

have any maners you would like includod on
W Ag<.-nda pie.... fo",..rd to the General
Secre tary at Genc •• lSccrelll')~ aenu'tic'

a.n .aUby I'riday 17th Octulxr2003

Acoustics 2004
Th e AA S Annu .1 Co nf.renee, A.oust ic,
2004. will be M Id al Ihe GnldCoaSl Intcrna_
tional Ileul in the bc:ar1ofSurfCl'!l Paradisc ,
!"OlIembc:r }- S 200-f . Th.eonferenc ewill
pr ""i dc a fo rum fo r the presentaf ion of a
.. ide range nf paperson all ao;poct:s of funda ·
m.nta l and ..ppliedAcl)u<tic sandVibTa_
1ioos. Papcrsfi'om .llareasofacowtic. .....
..·.Icom.dinduding Tr. ns por1ation So ise
and Vibr.tion, En~ironmen.. 1 t' oi.., Occu·
pot ion a l No i. e , Areh itectunl Ac ou sti cs,
Unde",'aterAcoUslic" lndustri.INl)i se&
Vibr. tiooControl, Noisc legi~latioo, Sound
MeaslUemc:nt Tec hniques, Submitt cdpaflCl1l
wi11 be p.e r rev iew.d, where re quested,
under lire coord in. tion ofa scien tirtc adviso
ry p3fl.l.A ..ries of 'AA:>t'bllopswi llfocu . on
upects of lt3flspo rtat ion noi, e.
.aaa:.OO-f@acran,co m.au
........ ,acou'itic....n.au

Asia-P acific Vibration
Conference (APVC)
The APVC i. a bienn ial inlernarional
.""ferencedealing wiTh"'" varicd a., pects of
dyn amics. control. ro und and "ibntion
APVC 2003 is bein g organised by the
Queen sland Uni, .. rsiTyofT echno logy (QUT)
and will bc: beld at "'" Royal Pin.. RC'IOII,
Gnld Coas t. Au.tral i. 12th- 14th November
2003. Tk APVC 200 } is a refereed
COIIfcm>ceand blingstogcther acadmlies.
praet itioom and scientists from around the
W(!lid,as .. .. U ... sbow~'iCI .... te of lhe art
instrumentation and technologi es.

Theobjcc ti, ... oflhe o;onfcrence arc lo
promot......MCh andpra<:1ic. inth.ficldof
dyna.mie~, con trol. sound and ~ibntion;

srre ngtlten the link bel ween aeademie
researclte rs an d praclitioners in Ihe fj, ld; ..nd
shov.-casesllIleoflheaninstrutnl'1ltilt;oo and
lechnology in snu nd and vibra tion
measorcmen l, an.oly. i. and Cl)ntrol .

hrtp J/www.apv • .netJindc•. html



lntem olse 2004
n.., 33«1 con f,.,.ence for the IlJlCfN lioftal
11IStitute of ~oUe Con lrul Eng iDecti Dg,
1lIl~ 20001, if, MiDi orpnioed by the
C:lCCb~S<>o:id)and ...illt.: Mldin
f'ngue, August 21 to 2~ . 2004 The thcml!
forlbo Congtns is "' ~ lIS poniNelO

CO\UUlinltmtinltipCds "f'fotcresoia
~C<iftlrolforthe21IlCenlwy".A.ia

pm'iou.>)"JI'>.the~ iSopenlO.oI1

1rtIIOOo'a1i¥e CIOI1II"IboIao fmm & YUWI)' of
topic'S in IIOiKwntrol t'fIiil>teml,. The
OIl,,"ill"8 rommi n« Jw. tW:a lral pains
lO~uoutsWldin, lCChniQIpmtl.....
..d a lnbrtion, The oongrns willhe hcld &l
tM uIJIfIUS of tM Cuo:lI T« hn,,:&1
UnMniIy. The buildinp of the hcully of
EIcctric:aI~-tIbo: F"""tyof

~kdw1 ic11l Enl!iiMCrinl!i oft'cr aU of the
fxilmnncuaary for.cong~oflhll

We.lnldd,tioIL.lbc"';ncongrns~h

we wtlhm QSy "'a rk'" ... ..w-.a::. a.- I:IUI
net kat, thc city of Pu gue ofTen p-eaI
m: hnccrunol Ionu ly Ind _.found
dyMmism

lnfontwDt &bout thc «JfIf~e incllldJng

dcadlinft '" abslr.ct Mlllnus.ions de IS
..-..ilabkfrorn ...........ince.Of&.

ICSVII
The lllh l".,.,.".,oceAlCon,ra.sOllSooRl
1nd\',Intion"'. pm-..-lypbnnfd lO he
Ileldin~ .July. III",""o(Ihc-COfI.

cnns Ibout ....... ""'* COflfer.
_ inlllis&mI .thIs llmctbcl""'l"""C'
~Dthabcal~ h Jw.l'O«TI1ly

bcal~UwllhoICSVllwinhehc-1d

inSll'l1""""ll.R_,& ~lluly2lXJo4

h i. icir-tedthcC...'rca ...illCQrlf"""' lO
thc J .. ylc .. l1h kC')1lOtCWdI-«_
pop:ro.tp«i.sl tc1l';'-"'.&ndlutonlll In

iddd-. -":IWN IIk!usrryf""""" m..-
of"""""""'" "a-oillOll ...illbcprnnllCd
T«hnil;;al~ia "'l .. u svfouund and
..-ibR,iort "''I'OU ..-aried illdu. l/iclI ~
_lcomI! , The noll r."l'"JI"'f'l.do.Jh......
cOlIfnmcedcu,lsC1<:"'d IMJ<>flMw.u1&ble
trom..._.iu..-.Of1!

16th Al P Co nRrt'u
Thc lblh llienni&I Conllf".• .-.rpn i, cd by lhe
Ausn alian In.. ' lUte of Physico l AIPI io
en,ilkd "Phy,lcs {"'lhe 1'/0' ion" &nJ ...illbc
hdd &1 A S ll, C&nbc rr& J"", ... ry 3 1 •
Fcbru&ry 4. 200~ , Th; o "" II be 11 llo'1e
cunllrea """","in, topics in • wry wKll:
' I nge. The AAS i.....pponi n. lh,s
COllfcrcncc by u .. ou nX ..'nh."""l""<Tl1S
f<vlWO spcciII~._ on plrysin lnd

mll5i<::lOdthcoe<:<>rld"" ...t.........iu , f ""thc.
inforTrW .,., thc COft(crcn<;e " ...lIill1b1e
/i-urn p'OIJ,au

AcoustICs Australia

W[ SPACK
""""*lIC,..f<te"",,, hckl in Md bownc .
the C.hOll Crar Hotd fronl Apr 7 10 9.
olTriall~ hcpn 0IIlMondI~ whm CIwko
Don spoke as Confe"'nee and W"'I'&"
clW<mUI, and AAS l""S idcn L Victor;.
I:Jwmr,n chlinnm, Norm 8 ....".,. _komed
thoK prnml. ...'hi~ the Rl lion Kdvin
11o<>m_ . f cdcnl Sh....... M", "'er fill
Su~n.tbililyandF.nvirunmcnt,otTlCially

~ the ConfcmK::C and OUIlixd ,he
\'Wit1yol"DOiM'i_1OMdi--.l. Some
shon ...... r.ol llcntl~ ako "'duded The

rnaill_fcrc-nccbusineulllmfolkrwoed

\\ 'hcn rqislmiolll for the con fcrcncc bcpn
Iocomc in, & lOl.oIol" 317 indica1<'dthrir
in,tW ~ ",.....tlrcalllfcrmcc.thi.
runbcrdcc1incd lO&lOtI1 of213rqi~

..-Kh__ lddttion.sI21~pcnono.

J_ Mf..... the _f~, 34 of lhow
rcgrueml canttU cd thea" IJ1f'SbttIusc of
SARSand .. vhuards.,csc:

ThcMunday~'llI: tnp to thc frn.l 8onom

HOIIlQlCad (iDdudcd ill the rqismlllOliI
includcd a 08Qdinnn..d bollylCl..:u'ld
ca mp firn, cn lC1t.a;nmcrll by 'YPic.llly
AIISU1lI.. KUY1tJa mdl as & 8$ &ad
1rio. 03>-e\ BulbMusic Sbow.sbcocp~.

.....n. sbccp obcaring. boomcnng throorirlg.
'--vp~and ilTl andrnlft.wk. n-e
"i>oM1enokdthc_li:mrccdimocr (lOOI
norr ... 1y "'itnndrhc pmcrutionslnd
-..-.ibut&bio",",",~ncdby.and

patlycnjoycdthcAtrmali.InGirlsCboir\
I'"'llrmnoll1lDC'li",chonI .-r&ll~o!

.....p vvyi ng from thc Abangrul.Altobur
j<lbbi". tho'"",h A........ "M Cnrbnuj""
Mnl lrp In 1still nI/l .~"<lJ'UIia---'

1,,&ll :Wl 1«hnical ~ino::luding 3

p~ lCC'u.rn.6 d,stinguishcd l«tureslnd

10 kcya ole Icc-!IIrcs (cu b llo.ting 4-0
",,,,,,,"). &ndll\ol <Jlhcr~ (c-acb 20

mmulCS)..ere listed m the Wespad l Program

.andAbsIracIs Their lutbors"-m: from 21
P1II;'''lCandOlhcr cOIl~ -AusmrJi.s (60

papcn), J&IW' (56) . Kowr (28), Ch ina (10 1.
1ai...... (9), USA (8), New ZeaI.aod(6). Hong
K"" ll (41. Sinl!iaporc (2 ) IOd C&nada (I) ;
I nd Fnlne e (4 ), Rur.sia (J ). Belgium,
Oo:nmar\ &nJ C"'""""Y leach 2) and Finland.
[ndi•. I"' Jy. Sou lb A fricll, Swede n I nd
Tha il&nd le&ch ll .

tn the open in, plen l ry l«-l un IAP 1),
Mcdic. l &ppIiQ 1MlltS n{ aoousrk s. l ....1'C1Itt

Crwn tlcKn bc<llbr: man~ <ne.heal uses (Ill
diol,ne , from cn g,ncc-ring &nd olher
spp h<:lticm ) 10 whieh llilruoni co U'C no\Oo'

bcinl~Illf"<d .nJ oppI ied, lnrhc occond

tAP2)" I~ 1C1I'~ "",..e contro l have &

lill1"e? CoI;n H~ .rrtnned lb&l. thoulth

lhcrcU'C nllJ1'lerollldolfi cuh ics in lflp lyintt it•
act i""noi..,,,,,,,!rol;o feMible.nmct/lods
of lflp lyinI RU'C bcinl dc..-c:1opcd. ln 1bc
Iturd CAPl), From idellO KOUWcs .,..j ho.ck
. pin, Joe Wolfe dncnlllod in conlido:n. ble
detllll thc uncom prcswd &nd cornprn1lCd
fonns in .. ltichrhc i..fOl'll\&lionin ...... ic&l
IOllIJdsmayMcodcd.

The si1 doollj[UiJ.hcd kctun:I """, taken II

Ib~ &h~rnl.li""poin, and c~ the

Dc..-cl.".........o(lUldenrrat,.,._olin in
Ch i.... ( DA I) ud V_hwioJl!AlnbllltOll

o f...-1 fockk '" roM1 _>tics (DB I).
App hcl1i ..... o f acou.l ic Iom"lnlphy 10
oItIc-rvIliono of mclOloCak O«lInM:
YIn&hllttJcs(DA2) and ACOUIoIia for..-do
in d -.oml ilnd InCCIm, morns IDB2)..w
IlIlcrb cil\i lOUnd qlYi,tyand DOlWCCIlU'OJ.,
Ml tipCd of pctttprirJn.buftt atJincennll
(DAJ)andSpoecbcorpoufOlspoor:IrKicncc
....llCCiIJloIoI~ {DB))

The mI>I"""S 1M po.pcn publiWd the
r, ftd,npol" .lfr1olk..-..cl'ymrcccnr:rncvc:h
Md _op-. -' ~ ........ III be
"..:tl ill (_puallcI l~ GmapA l3M
iDcI2UyD.xcJ-PC'1]~lhc-r

aspcctsclUDllcrw,"crAwu>lic'S ; ll""'P B
[39 iDcl I u,-]C<IIJlf'riocdSpc«b(241.
Trur ......m ()), SouDoJ Qw.b ty 141 md
~..oaI~ia48) ;IJ'Ol'I' C IJ5incIJ

kcy.oo: l cornprued Alldrlcn.... Md koom
(16 ). u d Bui1d.o1l1 (I I) A_ie.,
ImtrurnmtatiOll 141Md thc rnnunrn, No.
and Vibm ionP-J'C"(41 ; ~DI42i..d
I kcynolC ] compoo.cd E""uonmm&JIl
ACOUIIICS 1261. hit lS ) . 1Id RMId I2l
Traru.port Snow:, iInd 1'/0;..: iInd V,bnlion
(9); &IIdI""",EI-60 ,neI3 k~J

oompri!oCdIMlnln'\f1ltllunn( S).A~Noue

Contml lIS}, Pl)O:ho- and ny.i<>-1op:aI
Acoo.rstic'S (9},andUltlbOrUc.(bas.i(1SpectI
6. iJIJ'liclllions 4,tMoiotID I).

Some of Ibcoc ptlpcn (he, innin,l ...,Ih
P&ui cia 0.";,,, " 0 " 31 oh_ 1....1 lhe
pcrcruti.Ilprollkm of noioc aod ", bntion "'"
ah.-. ysMing _ldcTN carly """,p &trhc
/k.ign ' tage of buildi ngs , &pp b&neeo,
cqu ipmrn I Mld mach incs i' 'u",och wilh lU
lO<byu il ...-.u~O anJ """"yc.o lll'" One
papcT(TDJ4I do.'mOn."IlII.dth.ol man~ orOW"

kilChcn and othcrh""", "I'Plilnc n &rc .. ill
lOOnn.. y,

The pro<:«di ng. "" ......,l&ble .,., rn fronl
G. "" ' alS«rebry @aco uJl ies ,l on.&u fo r
SI OO--SIOGST (;nc:l posulle&h.ndling)

Alito do>IC(aloo inclt>dingsomc shonilCmo
o( m....ic&lml<'rtainrnr:ntj, Wesp.ocll ...u Oll

&Il COlllllS . oted & .cry oucce, du l
conf~,not ""l~bcr:I"""or the qu. lityof

the~.. prc' C1lledandthcloCo;omp.rnying
cntcna ,runenl and sooi&l opportun i' ica. bu1
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pankularty beca use of the pre-con ference
prepon t;OIIand ccerereece o<ganiation of
Char," Don, D. ..id Walkins , Norm Broner,
their Vi' lOri.Divisionoomminee,and Olhe1
helpc....

C Lowi,Fowry

Acoustics in Schools
On May S, 200J, CSR Oyprock & Fibre
Cement held a seminar in Sydney en tille<:!
"To hear and lO be !>card in Nfuca.tionl l
prcmiSCli". The keynote 5pCaRr was Mr
Carsten S..en....... Concep1 Developer 
Education, from Sain l·Goba in Ecophon ,
Swedcn. Thesubjcctof lbc prncnlation_
classroom design with the ml ln cmpha..i .
centcrcdonlOOOUSlical con.idcrotions

The audie nce was a mix of " 00.11(:,11
dc.igncJ>1 andarchiteeu and for lhi.~ason

the dis<::ussion. werehcld lo a fairly &eneral
k w=l as far as the acom tic aspcel . were
concern ed. Ecophon has ohvi"us ly "penl
considera ble time and rcsollfl:es addres. ing
effon' at pfO\lidingben erarouslic coooition.
for cLasssooms particularly in the area at
ahsoml ng thcintemal llOioegeneratedby
roorrtllCCll pan h- ...t1ich is usually the main
noioc 1lO<1R:C.Numeroussrudielllavc .........n
IhaIthemootdisturbillll noiocin c l&o;!,!O<JmS
ia that genented by thc ac1;"'itiea and c h.oner
ofOlherpupila

Theinitial dc:sign period i. thc Jtlft: tIw
effective solution, 10 internal IIl4 «Iemal
no ise problcm ••hould he adl;!rcllSCd
P"' vcnlioni. thc ""'... . olulion.""lJl the
greatestandmost effcetivc input bclnt: alt hc
commencemen t oreepmjec t. RelrOfitsare
always diffi cult and expensive. fi gu re,
prescn ted cl aimed lhat in A uslu li.t, on
averagc.i ndi, 'idual. will spcnd llp I0 20 years
in a classroom k amina .; tuation. f rtlfll my
gcncr.ll knowlcd,ethis l«nlcd ...!ho:t" higb
figure (perhaps we are a bunc h of .I ow
leamm!!) buI with Ibis manyyears. pent in
a learIDlIll enyironment atudeTM:'l lICCd
optimal lcarningwciditiono not [(J rnenliOl'l
lIOO\Isticcomfort.

It is nol only the loCOUslic comfonof tbc
'avcragc ' alwlcnlth al muotbeCOTUl'dcrt:d but
also that of . IUdC11U who may he hc-aring
impaired or thoac who haye Engll-'" as a
secondlanjplage, Cornprchcn. iOll of lf'CCch
among , t background nOIse d imin ished
tapidly for lUIyaural impairment atid fur non·
nati~ spcaken of a language. Howe..'Cf,not
only eee _ looking at the learn ing
el'/Yllonrnml for the snidc:nlS hut a1.., 31 the

work CD'<ironIno:nt for the leaCha . Tbe higbcr
the overaJl noise Icvel the Il"II.ln'thc Icac hcr
nceds loraise theu vo~ inordcrl<,l lNintalll

a Raoonablc". ignal. to-noioc l'3lio.Swedish
figurn ......... that IllI'Bc num bers of tacllen
w ffcr from voice atrain. Lower d ...room
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noi.e Icvel ~ \IoOIJ ld certa inly addres. mia
difficu lty

The p~scntation_ e~cdlcnt wilh agrca1

dcal ofi nf01T1'l31 i011, and ~lI prescnted, for

those with a fun hcr intere.r the wort.; i~ also

available in a book. publlsbed by Ecophon.
iUtdcurre ntly disttibuted in Austnllia th",ujl./l
CSR Gyprock & Fibre Cemcnt. In summary
it_sgood[(J see a group focWlingon
clauroom noisc prob lems without the prime
cmphasia cenlerm on winding up thc lianal .
lO-noiscraliothrough ampliflCalionalone

1J-iu'widIfJI/j" .....

ABC Studios
On J June 2003 the AcrGrollphWl
technical mCC'ling and lou, of IIIC ABC
Studios in Canhena . These studios wtTC

""", mly refurbished Ilon g with con.rruc lion
of new otfice spacc. J im Wlu,thc lc, hnical
servicc. manager outlined the c~ tcnt ofllle:
r~'CCntconslruction work and then t(,lOkus on
a lOut o f Ihc radio slud ioa and thcir
assocLate<:! control all:u . A major benef it of
",furl,i,hmcntrathcr lhan recol\Sl""" ion w,,"
lhat Ihe stooio. maintained Iheir
sJI'ICioosnc~ unlikcthcllKldnn pratticeof

mtallernoorspacc furthe arudioo. Aapan of
the l'C'f>(>\'llliona propc r " ll,tinS ..-.:a w..,.
en:atcd",ith good accns lO aUthe atudios
The-....d ab60rbingmalCriaI Ollt be walb
bas been modcmi .cd with Ihe rem", ...1of lhe
c'ten.ive dark t;m~ pcrfo..tedpanchllJl
Major changc. h... bee n made 10 the
ccnsoles wtrh the introduClion of a variety of
computer conlrol, arId moniloring screen,

Improved pcrfonna llCe in the recording and
Ihc USC of head... t micr ophones by the
presenler. have all contrihUfCd lOareduetion
inlhehigh demand lhalu-~ Io beplaced on

lhi: room acouatics for thc stwdi06. H""',",,'er
it i' !Iill imporwtl 10 get the basics corrcct-

.u........8 wrg<'u

SA EPA Dlreet ions
Tbc South Au'llralian EPA held a roun<ltable
forum to commenl on theirOralt Strategic
Dirccti".,a in May. There werc approximately

120 de legates from industry, loca l
govcmmcnt.a nd indu<lry and cnvironmenlal
groop•. Thc AAS was "'l'",scntcd by Byron
Mart Ut(SA Chainna n),The EPA put up cighl
Draft Strategic Direction. forcomrnem by
the asaembled body, who"'e~ divided into

g""'!'" of ten, with all _ = " =""'"
for fced-b ack to the EPA. Our gro up
(including o ne lawyer) com mented thaI
",""",, Iof the Dn.ft Strategic Direo.:tions weee
· lDOIhcrhood .... lCmC1IlS·whichwcre rcally
part of I BUline.. Plan Ou r group
conclulions wcrc lhal;.

• All cnfon:crnenl agcncies should hi""
adc<jUlltc llidcoru;i.. cnltrain ing

• Guidclinc. aridC odesofPraClie<:
should he tegularly updatcd with induslry
,on,ulla tion.

• The EPA ,hould be able to advise lhe ir
c lients who thc relcvant (accredilc<J1

Cons UIWllS &rC

• The~ i. a ncc:d for an umhrella
cnvironmc ntal policy in Aus1ralia.

• EPA off ie<:rs shoul d ha"" 'induslry
cxper ience" . Th is cou ld be a<;hicve<!

through grad ualc dc""lopmcnt programs
with indu stry .

SA Division xo sse Policy
On 26 March Jason Tume:r. Senior Adviser
for Ihe South Aual.. lian t :nv;ronm cnt

Prolcction Author ity, spoke nn Ihe Dew
enyironmetltaln"i'Cpoliq that is eur~n tly

heing dntflcd to replace the cxi" ,nS policics
lhacba vc . ffectivcly heen in place forovcr20
)"CaR. Thi. pr-csenlal ion eOllblcd thc

Authority 10 brief AAS memhC'raprior to
",lcasc for broadcr public conoultation and

I I members 111cndcd A IIlroog <k!>ate ""'"
~ncrated, pan icularly ,,-ith 1'C'SpCCt 10 the
proposed link with lhe Sno,th Ausrn.lim

devclopmenl esse..,mcnl . ystcm. An

overview of the presentetion
The proposed Environment Protccl ion
f.'Ioisc) l'uhey (dIan No;"" EPP) will
rcplacc lhe IW" current Environmen t
Protection p"h cie . (IWP. ) te lating 10

no ise in Soulh Australia , thc
Enyironmcnt Prolect ion (Indus trial

Noiscll'ulicy l994 .a ndthe Environmcm
Protcetion {Machinc NoiselPolicyl994

Thc lwo cuncnl EPr.."hicb arebascd
011 Ihe Noioc Con tro l ACl 1977 ,

incorporate 10 SOmC <!e-gm: ootmodcd

tcchni(:,ll criteria and deficiencies in

opplying the princ iples ofccological ly
austainablc dev<:lop", cm to variOU.'iarc as

of communityaCl lvity. For cxarnple, the
po lid u do not adequately addres, the
inclCls ing inte laClionhet....eenrural

Iiving and t'Ul'lllindu'lryactiyiti""

A. _ 11 .. providing an up to date

~spon"'lo noi S<'is.ucs, 1hc DCWNoise

!' PP will providc clari ty and
tran. parency for industry. loca l

gover nment. planner'S. authorised
ofl"te:en.andllle re>idcnlW portionof the

community in accuring of compliancc
...ith thc Environment Protect ion A"
199J (the EP Actl

Acoust ics Austr91i9



The Indic"i~e Noise L<':\'1:ls provid e
proIca ion from noi", poll ution for lhe
commUIlily and an: basedon a n:cenlly
complclc d World Heallh Oqia nisalioo
(WHO) sludy on, lI\ll<'llIpt other lhin~

thc effccu of 110;'" on physil.:al and
menial heahh &'I a resu h ofloog I......
annoyanttandprolongcd di'lu~ lo

""P
The dnlfl Noise: Err i> ""J'lU3lcd inlo
I..... lli>lillCi 'On1i(JI\J: a main WCiioo
pnwiding the ~cncraI proviSinn, aslhcy
arc applied lo e~i.li"tl SilUali""" and
re ferred de,,",lopmrnl appllelloon " A
>C'IX>nd o«h"n pr"" i"" , "anno,
a. sessmenl melhods . ppliu hle to
SJ'C'CirlCiuuco., _h aslhc oooclopmcnl
ofwind fann .and lhc u..,ofa..dtbkblrd
""anngdcviecsand ITmtprcvt'n lionfan,
in lhc wim: regiono

The droft Noise Er r will provide a
mean.' for . m_ eff icient ond (tWo1
efT"'1 i~e rnolution o f noise issue'S,and
""'ill prnmole res,, luliuo lt.. l i. eoo ";_1cn1
wlthlboo pllnninItP~. cBTriedonl

under lhe Dc~oIopmcn l Ad 1993 Wilbool
w mpromi.in Mcoviron"", nt.all sUUMlard.•.

The fiMmajorcon. ult.allionJ'l'riodforlhc
Policy clo ' ed ;n b le June for wrinen
. ubmi.. iun. and culm inaled ;1'1 I public
bcarinl!. where oral ~ ubm i..i"n , _rc
prc<cnred, Tbe EPA will US(: I II Ibe
cnmmont. 1l>ldinc:tlM:draft pol icy.

Dave Bres - 50 years PhD
On tbelglh ofJunc 2003,Da veHl cs (fAAS)
cclcbral«llhc ~O!h)'Carnrthe granlingofhi.

PhD, The SA ll ivi. ion he ld a leehnical
m<Xling un ~'Iu"lay 21,t June, .1 Peter
Maddern ·. Nnrmanville reeeai onihe coasr
south of Ade laide, 10 celcbrale D._e s
achie_emenl. The lechnical meel;ng.
attende d by 20 di~i .ional membeT>' and
fr iend. , revolve d aro und a fe,;tive long
luoclM:onand Oave . reminiscing abnut th.
paSI ~O yea,.,. in acoustics and hfe. The
discu.o.iono (l>I oelwurking) "'",nt _" inlo
the nlf.hl. lubnca leJby bnttles of finercd.<
from the n-ro...... Mclaren Vale & Clalo
wine '"S'rIftS. C<ll'l: of Peter Tea!,:uc! Peler
Maddcrn \ m J, ncering ,k ills converted his
powe. l...-kuw imoarolis", rie. Luckily our
(SA) EPA nnise monilors ".: re 40 kms away
in Adelaide'!

Meteorology and Sound
Tr ansmission
On WedJlesday 23rd July, Chris !'urton of
Tonkin Con. ulling spoke on Mdcorology
and Sound Tlansm;ssion. Thi' v.as a vcry
engagingtalkc""eringll1einfllle nceof
meleorulolli cal categories and Pasquill
S1abihty d~ on lhcpropagalil>nofloise.

Ch ri,di""""",drbe d"pcnionld,ffn,i""and
rdract ion effect s of yeni ca1 wind and
1......I" T3lUle profi!c. ,n d tnrbu lence . lhe
~and limil.lionsofmod<'lsba.oedon

40 )'Car old ......pine. 1data (q; CO~CAWE)
andllw:inn""nccof local"'PO\tllphy lll>d
heal ,"Ofagcl iom bility in urban u eu. He
plnCnled CianssiaodispersilJllmndclsand
the 111CosurentCllIOf \'CTlicalmcl paBlTlClffS
u>ing loOUl'ldingNll"""" pl us"",,e ad~anccd

ray tI'lM:mg algoritltnu fOl rnor'C acculllie
. imulation. CIlIUCOIlCI\ldedbynolingthal
modd 1ISft"S shou ld be aware o f the
lin' it.allions and "" .um pliOrl$ in applying
mIJlirica llyboosed modd.

?..4S7S

ft SCIE~CE M[ET~ PARUAMENT" DAY

Plannlogfnrlhc "ScicroceMoxuPwliamcnl
o.y"onOctobc. 1 4, 1 5 iIP'Oll~in8Thi,

"""C1Il hat had • lremen doll. impacl on
Parli.n-..n l. ....lping change thc an ilUdct of
l'arll amentar'ian.1CM'Uds the funding and
impacl of .....ience. Forth<:f lf$l timolhc AAS
i~ poi..cd lO panicipalC in th;' ("<C'I'l 1 - sec
Ihe call for expre •• ion.of inle", .1 in
pan icipation a.inscn forthi. i..ue .....check
IhcA ASwdI. Thedrafto fthc p.o.peronAAS
i" ue. will be avail'hl e as bockl':roUnd
briefing fo. thosc invl>lve<l. Any sugg"", ions
fOfpoin"lobedisc....~d d Lll"ing th i . day lle

welcom ed and should b. fonUrdcd to
acou. l-aust(!badfa .ro u .auol lCl 026268
8241. M"re information aboul the ..w nl i.
a'<ailable from www.fasb ,org

LAC K OF 1I0 NOL:RS FOR SCIF.NTlS TS

In lh. last AU<1raha Day Honou rs Ii' l,
scientists ....",conspicuon , by lheir abscllce
fASTS is cnc" uraging all Ihe mem ber
socie lie s 10 conside r nominati ng
di" ingui,h od members for an award for
hiS!ber olll, tlJlding aehi",'cmCnl, Delails of
Ihe no minalion proee,,"' arc given on
wwwjtsanhonour,go~.au/abouchonnurs ,hlm

Pleasc forward any sugges tions In:
GenelaISecrelaly(iiaeOU\licu sn,au

Belo... is a li'l ing oflhe Slandard.
Comm inccs lhal the AAS has rcp",..nut i" n
should any memb.. ...i' h to di.o;cu", aspccl'
oflhc,tandard, prcparedbylhal commiucc

Vihral ions Term•. Units and
Symbol • • J fOU/lcr GHarding

Instrumental ion and Measurement
Tcchliiqucs -P AlwayJMeLoughli"

Human Effccl. _ K Scannell W L
lI uoo"

AV313 Audiology . T K....

AV/4 Arehit«tural . N Gabriels, N RIOIlCI

EVII O Communily N"i -e - P Teague, A R

"~"
NoiseflomOfTlCcand ll omdlold
Equ'pmcr1t- Y Bta)'

Yibraiiona<ld Shnck AppIiC' lions _
BMartin

EVl ll Aircraft and lIclicopter Noise _ R
Hull....A~

EYIl 6 Wind Turbine Noise: . P Teag ... , K
Wil liams

£ \' -1110 Co m m u n ity Noi""

rn.., 1i"QfIU' u 1110- ,U.~ rLpfJ'.lnlWri.1' on
,},uro","'i'IN"IUI ....".."rlyClwi'

Al the EV-OIO Conun in.:c Mco.:ting on the
1~lh April 2003 (pm'ious lI'ICCIing Fcb 021, a
numhcrnf mljor ncwilCmSWffl:taiscdand
d''\Cusscd , The comminec a l>o minllkd the
IICmen<!oos. ffnn..uppnr1 anddircct ion for
the comm;!1ee thai Prof Anita Lawre""'"
providod "" er ber many ycars os('hai•.

Tbc comm ince is ",, 'iewingth. $Iandard AS

2436- 198 1 "Guide /0 'Wise con 'rol Oil

ron.<rructioll.""'i_ ...... ollJ ,u llJO/iriml
si.... ·{ fromcomm lltC1'AY.(I06j . ...i!h a rocus
onthc rcvi1;ionofTat* 2 T.,~A_....igh'ed
ro"ndpowe,I", ..I, ftt-to """ "'1"ipmellt"nd
pouible nd"plioll o/~ 1trirW! Stand"nJ BS
5118 ·Noise "" d ••b e", "ro / 0"
.....»I.\,"""'i"" " nd0 f"N/Ji · l1lc conun it1ce
agreed lhat rep1'~"'hOll from mo re
rd evanl<qanisationo _ lcIt1Cbelpful inthe
process of the "".,. ,,,,, of AS 2436
Addilional a. pccto IU be <kred in the
revision of AS 2436 ,.....I timc "" riod' for
conSlruc lio n, d""; Jlpt " for ra liniV
meaSUIemcm, sl<'Cp dl slurbanc e i<suc"
pla nni ng i'lSu" . predi d ion, con stfllct io n
indu.t ry requireme nts, OH&S is.l>eS(A S
12( 9), commun ily noi•• impact, comm uoily
consultanon. The commin. e is investigating
thc usc "fany apprupriate section. of BS
522~ and NZS 680 ) .1999. nolin g thaI
refe re"",es to non -local leg isla tionl
requiremenl,andcrileriabe e ,clu<k-d

The EY·010commiu ce i' al"" "" n, idcring a
revieworAS 1055 "ACOlIJlics - Dr,,, ,,,,, lirm
olld Me"surt'melll 0/ E"" ""-"'011 ,\ '_",
wilhcon.ide"'lion"f poooibk ~ionof

the draft ISO standards. ISO'F [)lS 1'196.1
.,1d 19'l6 2 , I =ommendo:d """ tt.: AA~ be

given lim. 10 "" 'iew lhe l1la f\l.aA4I mm1ber
of the commiltee i. prcpar ing • Ii. l of
differences belwecn Ihe AS I05 ~ and ISO
19'16 ..ricoloa." ist in thi.prn<: e"", llha.
becn .•uggested that oolh ISO drolls offer
more lechnical informalion th~n AS 1055
and lh.t AS 1055 has been pre~i"usly

crilic i. cdfor h<=ing loolechnica!
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Another i••ue discu..N by Ihc comm i~

was wh~t her to d~s'elop a sta ndard on
microp hone wind'llneld testi n~, which came
from an Ie tion pa~ on by commi ttee EV
0 16 Wind T~rbi~e NIJi.e. The commi ttee
ag reed that it should and I, as Cha ir,
reque, ted tllat the projcc t be raised witll the
SAl hoard, with the conside ration!
hack~roun d that manufactu re", of
wind, hie11b typically do not provide valid
tcchn ical data for their produc ts and tl1elac k
nf preci.ionlOlenulCCS,A range of issues was
l'lliscd for potential inclusion in th~ new
standard,suchM,durabilily, fonnslmat~rills

o fOO1lslIllCtion, runge of ....i nd velocity &
dit«lion, typ<' of support, 1)pe oflesting
(stat icJdyna mie). compl iance l~sti n g,

ident ification. lnIceahilily,~. of
awlieationstwes and monilonng"}'SlelM.

TheEV~ll).(Io(R"il..uyNoi.es ubcommi.tt..,
il prepari ng a new Australian SllIDdard,a.a
eomm in« draft I:V-6 10-0746 · 2.2.3. 0 1

"A.<:<nI.t'ks . Rili~ ItOf. .. i..",. . in.. 
8Jiildj ltg nlf~g "oN~fnU"_". 11le
subcoolm ,...", is. ..... nD(l:unullk fdcuc:o of
llIe draft NSW EPA Noise Puhcy before
m-ising Ihc draft ~rd- A NSW EPA
represe nlative will gM a prescn tation on lbe
dra ft po licy at the "ex t suhco mmll1«
meelin g, al ",'hich further revi,ionof!he drafl
standard witi bediscus.sed. Thc: roewrcviscd
standard AS 2377 ·2002 "A.cr>Ji. rir;• •
Metnodl f or tne ...ea.ru",,,,,,,,lol,...i1h,,,,~d
wnicienoi,e"was published and releaoedon
the 7th May 200 2

The nel t meet iog of the EV-OIO Committee
is scheduled for the lllh Sept 2003 to be
foll""",d by EV lIl ()..()4 Subcomm in« on
12lbScpt.

EV-llUi Vf ind T u rbin e N n lse

Perer Teague;. tne,uS ", p,.,un/tJl;"" 0"
Ini.co",,,,i llu

There have been four meeting. of lhe
Stalldards AU$ll';l.I ia EV~16Committee . ince
lheoommin«wa. form ed tn ' uly 2002; on
2Aua02.23 Sept 02. 2SNov 02. 14 Apr 03.
The comm it1tc i. in the proce ss uf
developi ng an A... lf. lian Stan d....d

· Acuw lia - PreJie" "" and "' ......w"''''eltlo!
ItOOSCjro<n",,,,J"''''''''''gf''''''''/Qn "and
bopn 10 product-. public draft fOfcomment

hy the end of thi ' )'t'Ir . The pr imary
docu me" ts before lhe COmrnmec that ~
be lDg used 10 help dewlop tloedraft .. andard
mdwde: SA l:PA (Feb 2003) E",'iroltlfUltWl
Nol.~ G,,;d~liltn - Wind FtJ"ru; NZS
6808,lmAcm<.fI;e~ .n.,.a.ue.u_nllJlll1

", ea.rw"""...H of w .", J 1m'"wind no""'....
gelterato,.; tee C DV 61400-11 Wind
norbi", ge~~ra/(".. . Parr II : Acow rie nou~
_ ............'" l~rl"';qwC$; tJnd ETSU_R_97
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(UK DIT) 1M A_ ",enl and R",jItK of
N<>isefm... IJi"d Fa......

The commil1l:e has mad~ . ignifica nl
progress by developing the propooed conT..nt
and level oftbe most relCS'anfseelions. The
SA EPA guidelines have hccn uoed ", . g<><>d
baselin. for lhe development Of lh.. drall
standard. The com mittl:e necd. to produc~ .

slandard that provide.a.uitable/apphea ble
framework for reference by the dill"erenTSlate
govcmment aUlhoriti.. and induwy.

Tbe draft >landard will COVeT: defin itions.
guidelOscttingacceptabJe no i.ehmil•. pre.
installalion prediction. and m.:aslU..no<:nts,
instTumenlalion and cal ibraTion, background
noi.e and wind mea surem ents , data
ccrrelatic n and reg te.. ion . nalys is,
comp li.nce testi n" ' I"'cia l audibl..
ehar. elen . tics , doc ume ntati" n and
inforrnali\1iappendicn. Careful ane nTioo is
bein,diret:ted t........... lf'prClpriale and Cle M

def'inition sfor arangeof termt ;fornample,
",hal euctly eon"itulC5 a rel""""T t«eiver..."""
The al'f'rnpri.Te b;\ckgro und noise level
d<:scriptorto1lSCi:stloet-rPven that an l ..
orleq de5criptor_ldbeinlluencedhy
windlnlranellusnoisc~ffedll(andgiventhe

relati'<eIy OOllslanlfUlfW'Cof"'ind lwrtline
noise). The NZS u.n lbe L..deot;riprorhlll
The t.., i. more widely !Bed and acc.epled
Throughout Aus tl'lllil. An i" forma live
oppendil i. being do:S'~1oped lllal discusses
the rd.li""shi r hetw....n L". or l .. for
Vlri.b le speedl1lllChincs

Cal efulcol\$i.xra lionhasbe..n gis'en to
prov iding clc ar gu idelines for thc
requiremenafGr dala collection. rorrclation
and lIIl~ly.is. For .umple. the measured
back, rOl'oo noi,~ levels me IG be ploued
again, t the measured wind speeds (fro m
wind hJmine cuT. in wind specd to ratN wind
speedl lllld lhc dala fitted with a regression
eurve, which in tum would be used to h~lp

def ine eri ter ia, The com mittee has . lso
co n.i de"" d lhe eXlenT of wind ind uced
microphone noioe on measured bac kgto und
noise level.; dalacolle<; ted by the SA EPA
. how. that this i. nol likely to be I major

For thc:purposcGf c.aleula.!ing a prehminary
estimateorindieationufooise l~..,bfrom a

~ windfarm. abasie"'lualiooi.

&is..,nllSa~.....s..rvati'..eprNietorwhichdoes
"'" take into account wind ground or
topugrap hical effects on propa gation . A
moredetailed approao:h i. demibed for more
al:curaleprclict iunlh.TincofllO!ate5ln
oclaVl: band analys i. and more compl,,"
model. tha i can inclu de the ~ffects o f
topocrarhy, groun d e ffects , ..ree ning.
refle<:1ion•• the vaOalio nGf lt mospherie
absurplion and the propa gation ctfe<;llI or

wind. An infonnalive appeudilt will provide
a wor\cd calculation eU"'l'1e and discuss
funhet the effeeu thai m"", com plex mode l.
mayincurporate.

An importan'i ••u~istbetreatmentnfSJlC"ial

noiie charocteri.tics suc h IS tonality,
moo ulation, impulsiveness , swish.
infrasound.nd ultrlll;ound. Tbe eomrn itt l:e

al/.reed th aI reference should not be made of
infrasound and ultrasound as these "'" nol
char.c leristic, of modom day wind turbin e.
An infomuu ive appendil isbeingdcvcloped
lhal provi des guitlance on lheeharacteristics
That may occur and summ arises the
elperiencesoftypical characterisrics

Another major issu.. discuss ed by the
committee was microphone wind,h ie ld
te>ting. Th is was con. idetcd very importa nl
given that manufact urers of windshields
typically do oot pto'l ide valid te<;hnical dal.O
for their products and The lack of pret.'ision
lolerances.A runge of issue. wa.srai.ro luch
I15dulllMity,malerialsofcoosf rucfi..... n nge
of",indsdocity&direetion.typeGfsuppon.
type of trning (statiddynamic),rompliantt
testing.identifiClUiGn.lnIceability.t)'JlCSof
applieal1ons andmonitori"g "Y'tems ,Tbo
romminee agn:ed ll\a1il \M)UldpnI on to lbe
EV-6 10 commi nee for co nsideralion and
recommend the de"e lopmenl of . n.....
otandard be n iscd ",i lb the SAl boan1

The nell meeting of the com min« will
refme the struc ture and eont~nl of the
worl:ing draft lG dale and incOfJ"lfI le dn llf<l
informatiw.ppendicc s

Densil Carbera (NSW)

Joseplt Fe1tham (Qld)

Da rren Jum- iciou., (NS W)

Gu, lafReutenward (Vic )

J(arc n Roberts (Qld l

Malfhew 1l<lf"'OOll (NS W)

Steven Ownbeflai"/QId)

MatthewGoodf ellow (QId )

Jenn,fer UhllQld)

Kenneth Fairbaim (f" SV.)

Fadia Sami CNlIQld j
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Brisbane ~oise Strat~v

Bn 5llllw C il)' Council has t«<:fIlly

iDIro6tol;cd.dnIft ......I -len'Il lnlqJ'.~

ShIq)'~a EmironmenW Noioc:. wi lli
1M cau:by ICronym of LISTEN, 1bc
.toa.nculpnMdct. .range o flllnlqies and
~aai0n5 andKf. OUl tanlible

aaiono 10 be pumJCd. both col l«tively and
ind ividu.ll y. 10 manage the impac t. of
Cl\vlJ'OllJllC:nllll ectse. The doo;urm:nt lias an

overv ie.... " f oo i"" . nd its e ffect. then
providn Ilf~gX' for lIWI.ging lM impacts
"f 1lI>l>e f,om : <l<HIxotic ani ma ls;
COMInICtionand demolition;~IOO"

and appliuMxl;ifldu<>rialand commacial
am.""",,, and ~iDdlJI,Q'y. The__= ....,lObc ~QIl

ruIueuoaoleornplaml$andQll __"

_~Attt-gtl ibe timeforpublic___ puxdo:opcsollM

document and furtho:1' iaf...-_ it;

.. ..J.bk ftomlbeP'!'iJ>cq.lEoMruamm<al
lIe:altb OfrlCer. f nrk H~.,. on
pqxII'Ahmb.ne,qld,gov__

Mu sic Entertain ment :'\olse
A mi>edva¥ion ofl!lC WACodcofPracti«
for Control of Noi "" in the Mu. ic
Enlcr1.llinmcnt Industry i. n,....- . v. ilahle
Thi. Code. develope<:! by the WorkS. fc
Wc. lern Au. tra li. Comm i..ion. tc'f'lxn tM
1 99'1 ~ ilion. The ~.ion """' D«drd lO

irlCorpor.u: n:f....mca to !hc f;\lff'Cfltprinci
.,.J eo<k - Managing N~ al v.'or\p\ao;ca,

andIO IlwC-'ftilPMN peakl\O~Itvd ....,....
suretundard. Thfcodopr-ovjlb,practicaI
gu>dantton"'I)'IO_and~_

C1J'05Uf'f m Cl\teJWnmmI '~UIfI.

A'a 'lahleu llrtoo__ fmno- hftr :l ........ ·

lolIfcryl'IlC' ~""""""_a/l2JO

hcm orpurd tn.t(rll j 9327.':1 S

Aeuv e Noise Ca ncellation for
Oail1'
In Fehnwy.2003••nilldU.\lri. 1 actlvc noi""
c. ncel l. I,on . ys tem "' • • •ucco•• full y
in. lalled . nd comm i•• ioned ill • da iry
f. ctory hy the: ANVC ( irollr trom The

Un....eni ly"fA dc l. idc Thc:"Y. tcmc< "' lrol.
tonalllOlJo:( ....lth .~ cqual lO the:

bIade,.. f~yuf \he:fllll) r.....'.t~
fromlllc e>.ll.oIlllJl:aCkof.'f"'IY&yn~

for rnakmi ...,...J=d mill- The f.., lw .
I""""'a" of 200lt W and lIN: nh.auot Mal;k
__ .. 1.6nl- fie '""'9"1flJn: or 1M

e<hauoZ ,.-a from 7U' 10 90" C and Ihf
bladc,..~_m-I70 IOI90

Hz. Tk iRslal)alioll ...'OUid _ ""'~ t-a
pos.siblc ...-ilboollbe fmancial SU>'l""'t of1M
DlIiry Rewa rc h aJId ~1opmmI

Corpor:aOOnf_Dliry AlISlnlli. j and lllc
f ll>lDC:\al aDd lCdlJu,;aJ SlIppor1fromM..-ray
GoulbumPryLId

There an: M"wa1 Lmiqw aspecu. .-li d
..-h:aradni... l he-~"",-

Perhapsth~ II'l(>S\ sipifltllllaspcc'l is
that it is . m" lIi.mod.1JQ01ltroller. in that
the-lff,q""""')' n ngeofoonlro lllltludt-<
th<:: n ngc ..."" rc l"", higller Drt!cr mnck .
arc I""f'." ling in lllc . tack.

Spcc i. lwaterproofcoatings ar<:u""d un
tr.c Inud' l"' aker <:ones to all(>\1o' 't~8m

d CMona

Loud.<pcaker life .. P"""" S~ hy . ir
cooling and pro.-ision ba• • IJO bC<: a
madffor ""lIIn'coobnglfrh'tlallOf

......-Tbf-.dfwldiaIlwSIXk .. __

--.,...J fftlIIIiRd . sp:ciall)' dcwi
opcdfa4tr-aeklflCe-troI aI,..., thm lObe--A muJti.-dI.aoud-..I.yalmO with ,i.
(:OrIU'Ojoourrn .... 12 f11Of.-n ;.

uKd toalfUn>l llw mult i-muda l"""""
[wlel The n:ft1'nK'lr " pili .. otuincd
from . nwp>c'Iic pick",,!, adJacenl l'"
gear "","I on the:hn shaft

The ca.ntd t. llnn palh tram fer fund it
ronl mllllllyupdal,-d " ... IiIlC'. U<l. , •
lo ci n.ndu m ""iK and \'cIY l<ml
avenLlml hmn

TIle COf\!fol J)'11= cam ,,",o,'er
.....-icall)' In... . power f.. I_ Of

~htp.1tvd1lOix~

V....... &larmo.lfOdw:aIcfaih.-.:oIl1w~

troll)'llern.~cn..-..Inoiao

~. lolben'C:nlof_or_

kIu<lsp:U.o:ror~fai.I"",,1M

ODblItIll...-wdl__ lOopcrMCllllUlii

..... IfIrI,...-Qft"....weeamtuetioaia
noise 'o,,!.

For infurmal""': www ...."."Iwn&.....Hk.
cd.... ulMlvclM>mc...hunl

Low Freq uency Noise
lowfreq"" ncy nni"CcaulllOsC1tremc: d,5TreSS
to . nnml>cr" f !"-....r lewho arc . m si\,vClOil\
c ftc.'b. IInwevcr. lho:rc is ", IOt1"" ly Iin le
informa tion n:. dily . v. ilal>lf rcgardina llw
d Tccts. "...<e'\ . ....... :sndmanagernml of 1,,*
frtqucncy "", oc.As 'respor15IO lothio nnd
IIw UK Do:pa1mcn I fur E.nviromnrnl. Food
and Rn AfTain (OEf RA) has _ I)'

publ....-d·A R"'""of Plotfubcd Reicudl
onL-Ff'<Iql>rllCY Soise and itlEffecu· .
Th i. rcpurt ...:asproduooi hy DrGeotf

In'Cflthall; UIoisledb)' Dr I'cserfl, Jmc. and
Dr Swptwa. ae-. It~ IIw .....1abIf
h~ia O<'dft tobcnllf ~ our

1IDIkntandi1lJ- 11"ld"" of~lIlloor

li'fqUftlC)'nr:oiae-oufkttn.MaldIprvtea
all, em-inJIIlm1ItaI loCI'" JI"OIIpl, IoaI
~and~Il_""~

....ded ill pdf from hn p :l.........,dc.fn
p ..... am1<lllm. # !I'oisc1 _ fnqumcyf

Acou~tics for UK SChools
The L"KOep&nmmt of FAlICI_ and Skills
ha• ...,k ."f'd l!>e. lria ac...... ic SlatIdardl tha t
will "" "Wl iclbl c in UK .., /lool .from July
2003 . Thcre hI' httn I n utcn.i~e

con. ul!lltion p"","e.. durillll lhll tk'.' eJopmml
" f tn".,. . WM1a,do , NlII unly an: the " .",, 1
"]1Cc~.of""""dnii"for¥ftCh .l'Idm,,",c

illtloo~ but .1.., lhe: "'q uire......... fur

Iwari"l impa;.w.Ulitt"" Ii. """".d<vic"
. nd ..-..l fikd ")_. Soome _~

baw b«n up",soeol IMl tile ;fIo."TUOCd.
SWIdank".;ll pul _ ll _IM
«MI 'nllhal tllef" c--u_vf
..,buobwdl bc limi led.. l l1e.....-.. aabe
foundfrom tlle hnnlC... .....1W'.

p ... thm'YJllO ,n .tardl fur ACOIISIics
Builclln and you .......ld ~ to Build ing
Hu)lctm 93 ... ACOIIoticlktignof Sd>ools
The aim u f lllis Ilu tk t in is tc pro" "k .
. imp le but COnIl"'ehe n.i vc guide for
archi l""". bu ildinll IXlIItru l ,,!ficen. building
... rv icu eng inee n . di cnt •• In d other s
i nvn l v~ in tllc de. ign o f "" .... schoo l
building . andSa:tion lof Huild inIl Blllletin
9J desl::ribes tile 'SpKifieitl;oo ofaooustic
pa1"ormoncc· .Tbo:rei linl ac....... to

IIwBRf: •.~Cc-nIn: h"' b ha.san
F.x~1 spn:adshcftanddQ basnlO llelp
dni pcn carfJ OIIIealcubl ...... of ~

~.....sln'llfbenrialtimo:l inrooms.

UK Sta nda rds for Di' iding
Wall'
Io vicw ol the- OfIllOO,,* ""P ~1hf

~ chan,n to tile KOIIIIic
reqlli=nmts for 'It'l1I. dlvid ,n, separ:ate
apanmmll U1W Build ",. Codo:ol Austra lia
( llCAL w_)y~ ehan~. 1O

Buildin,: Rcgul31ions in Ihf UK rNY""of
illleresl , AW""'- eoi OIlCllmen t E provi<lco
practical guidance for ,he: Rq: ul. lions and
c. n be d""...luadrd from hn p:ll'lww,

..fdY.odpnLgo'o'. uL~'~f~

f<JII'C<k pdf. Th is 76 p118ftIco=nmt lIOIIonly

J;"'" the req"in:met\1S bul .1>0 I"'"
cumpktion ictlin&.,..,...edwn lllld kluof
Icdmi calinformatouooabowlO:adUe.ew
valUC$. The po:rf~~).. for ..-alb
dividir.1~ 1m,. ....ilSial"'fl"'*
hui1don,. isO.... c..of .SaDd.tor~

fomwd hy a'",*",,1cbancc of..,.' of.3
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For bolhcattg<Jricsthcl ab.."'lo'y R. mUSlbe
4O,ln areporlOflarneetingdi""....inl the
cbansc.(Aoou>ticsBull~in 28(21p6-82001)

an .x plan'lion i. Jive n of how Ihese
standa rds r.p ", s. nl an impr (l\l.m.nt in
pe rforma nce rath.r lban the apparent
reduction. To tile fonn er UK h mit of 4~ for

D... "'asadded 3toimplOVC the p.rfarman~ ,

subtracted ~ bccau.<c the new limils include
C. and s ublrac led 2 fot mCSllurc men l
uecertarney.

Approv.d Doeumen lt F. ah o giv. s

perf~criteriaforinlCrn>l~nt

"aU . of D••.• + C.. of 43 or 4~ if il i.
scpar;>ting from a stl!lTwd l Pcrfor-r>W>Ce
criten a are also l iven for impact so und
insu lation for nOOB and for ah$orp tion in
foyer are.,;

Audiology in UWA
Thc Auditory u.boratnry at lhe Unive~i ty of

western Australi a i. Wle of the I.ading
cenlre s int he W<1l"ld f"r .......rch inlo h. aring.
It now hu its own weh<lit. "''''W.
aud iolagru"'• .eom.eu which inclu des
informationonthe !,<,ot t:l'lldualCoourses
Inletc ' l ingly, I.., make the cou r.. ca"
cffectiv e.enro1m<n ... flM" firn year will only
be aettpCed cYery IICC<'Ild year commenc ing
in200<l

Nuwev e and T her motec
In April 2003, Th<:rmolOC l'tyltd purc-~wd

th. bus in..... NuWave Nni""OarrierProducts
Th is merger will enable rapid dew lopmem of
the )l;IIWave ran~• •uiJtcd by ThennOlec 'il ~

yca rs of ma nufac luring experie nce in
Austl'"~lia. Ray Leach and Nich olas McGloin
will coulinuCIO bi: in"" lved in Thcrmotcc' s
acliv;tic1i nooi.. insulallon

Conl act dcll il. are now : ICI02977 1 6400 fax
02971 1 64660.PO tlox S(I~S Milperra 1 8~ 1 .

PLant loc.ation;l6&Carrington St,Reve.tly
~SW 22 12. ni,'kol;!.-.heIl1101cc .eom.au and
_ .....th. nnotec.com....

Fan Se lection Tool
Scleclin ltheriKh tfanfor thejobisonelhing.
Ensu ring Ihat the fan will prod uc< an
a.ecpubl. noi.. lew l ",hen installed on sit.
is ana, her. ~'anlec h h.. developed a simple.
y<:t efi"e<: l iv.lOO l to h.lp avoid sorne of th.
diffic ulland COSIlynoi•• prob lems tha i too
often nccu r. As we are bccoming morc aw"",
of thedange","of exce",uv. noi.. exf'O"u""
and lhcloas of effic iency and oulput ""' en
~ncl,,"""inanenvirorun.n1of h igher

than w ill ble l... elt.. it i. berormnll more
important f", desi gncr s and in'l1aller. to
cons idel'lhe effec1lo ffan noi...

As a me"-llll of simplil)"ing lb. proc....
Fanlech lw. devclopcd a simple aooust",
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analysis techn ique t~t allow l the use r to

" ...... owthe likeIY re'ul llnl nniseIC\lelaf .
fan whett it is located in Vllrious typical
environment s. Ca lled the ' Simplif ied
Acoustic Analysis ' . it it rcad ily .""il. ble no

1he Fa~lech weh<lite, www.bntcch.rom.au . A
.uitable si]encer can alolO be ..loc1ed from

'SelecI Atten ual", ·

Airc raft Noise Infor mation
DOTARS has recenlly releasc:<!"Gui dance
materia l for ""leering and providing aircraft
ooi.. infoll11ation" which is freely available
from the D.-partment. ThiJ follow.tlt. ",l.ase
in March 2000 , tile l~rofTrompnn

and Reg;OIUI! Services (DOTARS ) of the
p.apc:rcn htl ed · h p.andlnllwayl lO descfibe
and assess aircnl\ noise · . "TheGuidance
materi lll doxurncnrpulsf",ward . nurnbcrof
aircn.ft noi5C infont'latino op tions and it is
intended lN l thcacbe 5Cl«tod and applied in
a manner I l'J"OI'riate 10 lhe l i"",n under

eonsi""nlion.Th e a;m is to change Ihe(ocus
from Ml debote on whether things are gen ing
bcner or WONel o an.whn-e ooth sidr-srecng.
ni~ that thcnalure of aircnftnoi.. ""p osure
paltem s i. chang ing and adopt noise descnp.

tors ",hi. h e. r..blioh a ~Onu""'l understrlnding
of wha t i. actuall y h"l'P" ning ," The doeu_

ment wmman" , ,,,,rious"l'proa.hr-stocoo.·
SUllllliOl\w;t h theeomrnunity to avoid ·sur·
priac noisc ' . ll presc-nls . llCmilli,·.. lolh.
ANEF . Ont(l\ll map ouch as eh ans with

traeb,trae1<dnuity,tra<:1<heiahts. flight p.ath
11IO\'e1IIC'fltl . N70. tlingIe C\lentnoisccnnrou...
and ",spi«: timet . Thesc •• n be prod ue:ed for
ailp<Jl1ll ui ing th. software dc:vclopcd by

DOTARS Ifr. e ",ar e) calle d Transparenl
Noise Inform ation !'achge (TNlP). Th is
pac kage wa l di' .u ssed in the paper by
Southgale(A.cu u' lie. Aus lralia2R(1) PI' 11
14) and ha. been considerably revised and
e~panded since then. Copies of the gIIid.,.
lines and mu", ,,,forn ,,,tia n on TNl l'a",aval l·
ab le from DOTARS or dow nloa d
hnpJlwww .dotan.,"".. ut.....napi
loepbIandidowl'lloads, hlm~DraflGuide lines

MSC
Simulat ion Software
ADAMS/C ar Rid es i. a new plugin for
ADAMS/Car, 1thas heen devcl(l(lCd in coop
erat ion with major auto motive manufacrurers
with thc purpose of allowing vinua l ride and
eomf<Jf1 en@ino::ering upfront in the dCOJ;gn

procftI "'i lhin the preferred automotive vir
rual protnrypingcnvironm en1.One obj...,rive
of thlS&c:1ivitywaslOelevale lbe Funcriona l

Digital Vehicle so lulion from ~andlmg '" ride
and comfort tc,t;ns. including t~e requ ired
elemm ts, models, andC\lent definition~ for
I;>uikling. te'lling , .nd!X"t-proc .....ing within
the rid. frequency domai n. Thc ADA-."ISICar
Ride user""'-"W'i o i. b.tscd on thenistence
of avehicl. vinual prolotype. Tbe same
mooeldatabaae. wh,eh is lUed forbandling. is
used flM" ride and comfon cngino::mng. The
interfac el'lO"idcsthe eap.abthryo f J\Oo"lpping
lhe rnathemali. al desc ription of tltc oompo
nent s (dampe~, bu. hings, hydrom oun iS,
tires) ""that the levclo f fide!lty is suitable for
lhcl'henomc non lhc usor """' la lo <tudy. Thc
time_domain approac h. based a n
ADAMS/So lver , provid es oceura", results
ino::luding t!le c lT,·,:t. o r nonlineant i"" in thc
model . " he. e.. the frcq ueney -<lomain
appro;och. b.:lSt:d on ADA.\f SNibnttion. is an
eltlCienl tonlfor co n':"JlIualanal)'Si,inthe
rnoda l space .

FIIN/tn infi>r-lioIrfroM

Itrtp:l/M.......'IIUt"w/"'".....CV'" " "

CAUSAl.. SYSTEMS

ENC Soflwa re
ENCvl.lR3 O\'Blult .. pra<:lieally.U of the
eXl' r"", ion. and . lgor ithnuinlhebook.
· Engineering Noise Con tro l" 2nd edition by

Bi•• and Hanilen. Where appropriate, results
...... plot!Cd on the scr"" n and thc plOican be
copied directly into a word proc"" sor for

"""'"Calatlahons include ; basie sound levcladdi-
lionand ooi.. rcduct ion; speedofsouod;
heanng dama~ n>1.; NC. SC a, NR and RC
nwn hers and plo l:!; A_.....ighling; spe<:ch
inteMercn<:e; 1nudnc:i. kvc l;soondradiation
from monnpn les, dipole~ line SOIlrtea and
planar """rc es ; far-fid d n.ar-fiold ""lima·
lians ; o" tdoorsouodprop.gation,including
grou nd elfectli,airahsorplion,mctr:orologieal
innuco c<:sandb.llrriers;ealen l. tionofSOWld
f'O'M'rfrom . tanda rd me.., urements; sound
Ievcb inr <:ctangular.cylindrkal , lool\ and flal
TOoms; reverl>crationnmcs in rooms and thoir
opl imi..tion; roodaJ dcnsity and moda l ow r·
lap in rooln'; soundabooorptinn codTi cicn lS
for porou . materi als, inc lud ing pla,tie and
peffo:a ted plat. protcc1ioo;p.lIIl<labwrb<:r
....ign; soond tran<mis sia nlMsofsi ngl••nd
double pani tions (f1aI, corru gated. lluted and
mult i.l eif); ab ilil y 10 entet ""'11 matenal
pRlpcn ies;rnachincryeoclnsurcnoi<ered uc_
tion . ; "",door and indoo r SOWld barrier no ise

",dul.1ion.: pipe lag.ging noi"" ",duchOn ;
impedance and prcssure drop of relClivc muf.
n er ele me nts; des ign of Helm holtz rei ·
on. tOf'S,quatterwav.tubes, expan, ion.ham·
bers , low pas, f ilt. rs a nd sma ll enline
u haust. ;di.. ipali""m um er andlinod duct

Acoostic s Aus tra lia



dHign. muffler f"'"'SSU1l' drop ca lculation.;
~dlausl . ldck di=tivily; ple nwn cbamber
dH'8lI;f1ow~dOOl..e;duct bteak

oll1noi$;vibralion il'Olalion (single .>nd4_
;solalOr s~cms incllldingdrccisofn~xi

ble 'lIppOl1S); vibrat ion absorbers; and
soon,J~~limaliOllf<Jfa largl' varicty

ofindll'trial~qlli pnl~Ol from fan ' to control

valvnl.,ga.llIrbines lo lran. fo"""f5.

"Theso llware also has a deta iled manu al and
eXlensive on-1in~ ~Ip. A demomlra tion
version can be downloaded from dl~ www
bul eore lbat the demo version resets itself
every60 seco nds

DF.LTA
Propagation Software
Thc culminali" " " fy(' a' s of 1l'lol'archin lhc
Nord2000 projcc t haslcd to lhc releascof
c. SOU ND 2000 sofl ware pack age for
olltdoorooundpropllJ1,lllion1eChnoJogy. 1tis
ClurllClpe that ba-edonyournpenence!'
and fL~k, ir wi ll bcpo•• iblcI01lOlooly
mak~ mon: accura1~ predict~ bul also 1O

ac«lerate~standardi... t 'oo p<OCe" so
thai bolh noi se produce rs a nd Ihe
pofIIl lalionaffcctcdbynoi'Oewill~rl1

fromthe impru'>'Naceuracy.

T"o ....,. ions of lbc pac kagc are "...ai labie
lhe louie vcrsion ...·ilh I I I octa" c and
suppon of stationary sourc es. and Ih~

sdvanccd ""tsi Clfl e.SOtJ:'a)2()()Go- with
I f ) ocrav~ p, ed icl ion snd support of

slaTionary. road. and ra;1 SO<m:e5

uSOUND2000 provide s for advanced
modeh"ll of comp l~. ler ra in. sc=ing.
and for d,ff=nl w~alher prediclion. lu
h' BM IOX1<~ i. b:oo>cd {ll\ malllcmarical

.....w!tnIl MthcphysiC5ofsoondsoorccs
and p' ''I'" llalion. in. lcad o f ~mp irical

.....wlinji; ba>.ed0fl ~.perimcnlll data

I".for-' '''''
K_ J.~,...JI;JoundfJ"<'dfct/fXsounJor
s,.,..IIIIpmJ~J.:I/",JA

ACADS
Wombat
WOMBAT i. a ...ers alile Compute r
Programf<l'o naly~in ~""i'ICcomn,1 ioand
around hui ldinll". The program ha. bee n
updated and now u' c . WI ~DOWS

d ialogue bos es. drop down se leclion Ii. ts
and enlry f ield' Cln I ~rie. o f ~alcliialion

s~tl'co. , R~>ul1§ are di "" laycd graphically
andin aoumhcro fll, e . crecn' 1l'. ull.from
dilTcrcn t run. c&nhc C<lmpa'ed.Thcrangt

AcOtJsbcsAustral'a

.,f ca kll lal;on . inc lude : Room Aco u",ica l
Propcrt i~s, Compooil~ Wall Transmi nloo
Loss. Barric r Wall Alte nua lion. Specc h
lmerf~"",cc .>nd Speec h Prin cy NR and
dBA C aleu lalio ns R.. PartiTiM Si ng le
Nnmbe r Rating. Onc third to (lcra lic Band
ConvcN ion, Sou nd Tran'llll i..ion Indoors
and OUldoo rs. A ir Co nd itioning DUCI
Altcn ua lion. BrcakOut LoSJ

InformallOn:teIOJ'IIIII.l6586,
"coJ .,lMg@oze", oil.com,,,u, or
K'><w.""em" jl.com."uI-",'"d,·b,,x

CIRRUS
Sou nd Level Meters
"TheCR 272 from Cirrus r•..,a rch pro liidcs
, he funct ion s fo r workplac e a.....mcnto
while being simple 10 usc . 1t is a dual channel
in' trument and can m~uurc c'l ui...ale m
cn crgy le,,~l s and pca k acTion level.
simulltlneou-sly.Thc CR70.1Bisapreci.ion
da.. logging sonnd IOW'I mCle'r. 1Tcan store

up 10 2.SOOe>-'enl. aoo 100.000 lime hislOry
clem cntS and wilh "nil'''' D>Casureme nl
para.meters,Thcwindows "" f\wne RlJlPlicd
as stan da rd Can be supplem~mcd with
softv..are fordctai lcdanalyJi.ofdcM'lIload
lime history, "TheC R SUA i. dcI igncd 10

tnttl!hcnccd5of lhc ",felyprof.... i<>na1who
demands perfonnancc in a simple 10 use
pacbge.AllmeasuremcolScanbev~ on

thcinS1lUlOCRlordcwonloadcdtol PC u.ing
the50 /hl."'1l'Jll pphed

T'ifiI"'''IJ'''' ........ri rnr.f1''IoI'<>l'do.Cl'.td'

PYROTEK
Sllentsrep
A~",,";on ofa~ac""\ticUlldeolay

h&sbttn re]"" ""d by SoundglW"li.a .u..'i.ion
of 1')T01~1<, colour ·coded 10 . ymboli>c it.
supe riClfno ise-stopp ing abilities. With ared
facing lllal saY5 "no go" 10 sonnd through
n OOI! and c. iling., new Silenmep hu
proven effCC1iveagain,;J c.trem~ nfnonr-to

floo r "ncigbbo ur noi se~·. The' e inclu de
througll-noor noises in dom~,l ic .i ' ualions
. ueh as belwcen up,l ait'$and downsrairs
apanm cnt, and in co mmerci al pr~mi'c' such
as isolahn g]ounging arcas from bars ab"...c
or below where patrons likc lhcir mu, ie loud

An Au-Qralian_ma<1e compo, ite, Silen1>lCp

compri,~s a quality rubber und~r1"Y and a
highly ne~ible It>lldcd vinyl, Its con. truclio n
makes SilcnlSlcp one of thc moSl oosr-cffcc_
uve so undproofin g matCl"ial> avai1abl~ 10

arehi tccrs. intCl"ior dL"Coralo!'5.noor-laycn
a nd bu ilding mana ge rs. ASiigne d >(lund
transmi ssion class STC 28, SilemSlt'p nol

only score s higll in slr'englh t,"". but al"" in

impa ct leSlS. lnd.., d, lest. pro"c lhal

Silent.lcp ·, rnii:ina l work compressi on i.

barely affected afler 1000 impacts . dcli~l'f

ing 9O.9S percent of the "as-new" figure.

Soundgu" rd Cllfets Si lenl"~p in 1100 mm
wide rolls. 10 mm thick Md 4000 mm long

Itljimn arion pMcaJ@p, 't'O,..k·inc,co",

8R UF.1. & K.JAt:R
Acoustic Determ tnator
Ac ollstic Determinator Type 7816 is a very
convenient and inlUilive 1001 Icr acc usnc

enllineets who want 10 fmd out lhe sound
power level o f indu. lrial sources by

D>C..urinll""un<l pr~uurekvelsin lhe field

U.i ng dil l from field mc..u..,m~n",

ACO<l.,ic Dettrminatorcanguidcyouin t~

determin a1ion of soun d powt', I""c1s of

vario"'SO\lI'CI'> in ~wrth lwi<le

range of kJd ing national and i rJl~",alional

standards.sucb as ISO 8197 and ISO 3744.

Whe n """ king wilh pmli clion "" flware

PfUSlilOlS 10 cilcu lall' ooi""couU"ibulions in
singk rece iving poin.. orwbole ......... il i.

""l U;red lo ..... 'e ""und~l dala foreacb

relevanlooix """",e in question. Acou.l;c

Dc1cnnirul1or .~liflathc<Jl'..... iKlmi ng

I15k orllandlilllllarg~ lUOOWIlS of (opec lnll)

lIOWldprc .,;uremcasuremcnlS",,,,,,U u lbe

LSSOC;a!ed informal ion aboul .... asurnncnl

posilion s inclw ing llIe Kleclion of lhclie

posit;0II.accmdinIt 1o'"IOIious:iWldards

Class tner
Cl.... ifier, T)l~s 71142-A-!'j and n42-B-N.

ia a PC -based 5Oflwa'e pack"g~ fo,
l abo ratnly ClI .·,('Id measur~menl of

Hu,ld, nll AC(K,'Ilies us ing flrtlel &. Kjxr '.

PULSE VC<1 inn 7 , ~ and H6OC , D and E

rramc •.

Co mplele labo,a lnry Or ( ,eld m~"u1l'm~nl

tasks are rnade quickly Ind eas ily. and in

.ccorda nc~ with . broads.lechnn nf nation_

.1 aod inlcrnaliolUll standardS, An intui tive

meas urement jo b filc Slruclulc ~ nsurcs full

o, e", iew. ,,',en if lhct a,k athand consi, to of

many individual Itlca ,u rcm"nIS such a, s ir_

borucWWl din sul.lion . ;mpaCllOl><lndin.u la

ti"n, l'C"'erberatioo lime and ab""ption coef 

focienI. Sup poll ingl echni 'l ue> . uch ... MLS.

rulating mier ophon. booms. an d .ouud
inle'osilymcrhndsmake ilpm,iblclOl.elecl

lh~ opl imum setup for real-life me.o.<;UfC_

mcnu .

Infionttolionpl ror.,wn/<K"I yo." toc<JIBriirl

d Kpr ,'ol,,~ f1"prnenr"fiw
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DAVIDSO:\
HEAD Measurement S)"'tem
Thed'lllClllartiflcialIlcldH\4.S-lI is ""' raull
o! Mhn~ dc>dopmerIofllUflNl

head~brHEAD~ Y,'1lh

_e-ol....,2"bol~. 0lt IlUf......
head HJ,.ts.-m.o is abk"'~ad).-uc
Qflp~"1Nl:o("""taeams.

TheaniflCilolhcld-'Yamulales.o
_ti<:a1Iy~UlCOPIf"'ft"IIU 0f"'"
~__. and .. I!Ns"" Io8dl_

a wally-«:aQ1l!C. lnnalKllltaXll'dona of _ nd
~in'lrhich.l1fealUfelofh_aound

~ephon ~ ..,f'I"'I1td

T1le mca~menl elClCtronicl••I'" K ..WI'''
indcl"'nd ent ·of ·ma ;nl J'<"""t , uPflly. a,e
inte&Tatcd in the hcad _and••houldel unit,
nuolUng the ani ficial he..d.n e.u~.to-lundk-.

u ",, -an~wh .re mealu", mcftl '00 1.

ht"~'phOft of lhe lOOnd qull ilty ol lccloDi<.aI

pmducu and lhe pou ,hlb'y of p<Oducl.
lpCC", fICSOlIllI.ltbi pl....,_oftlwmost
UIIpOlUDt f~lds of . pplication fill 1M
arI.,flCialhcaJ..

Larsen Dal is SU ,VRTA
Thel.-\lonO-USystmI'2"~toUtd

k\'dmrlCrand~ _'Y-~lIhCl

in . ltlI&I l lVllfl!d "",,"'. lt~)OU

.. ilhtlw f"'T~"'ir1"", ,~in

ODC Int'f·fnc.w1Iy......, hd d do...pt.

Imeg.. , in. Sound In'cl Melcl"(ISM) meet_
in, type I St.wJanlswlthllm~lI,aDeous mc.

.=momtnl ..... nd pre!'~un lr.-els \IlIinl/.fl"'-,
slow.•nd imru h ,n lc lll<.·I0", for A, C, alld n. ,

~lIenCY """'llIUmp whi<h ~ can ANY
lEV U... Jl mcll-SURI U oound 1""100=.,.-. II <>Pee! All tIlil *'III . 105 dB

hMamy fJlllC'

SooaI Sprdnwn AnaIytcT (SSA ) ...... A....oy
LE\-"EL"'~ tolIIlI!~ licod

~~ Iil_~

-.I).....~L.. md .............~

".Y'U"~IIIm<lf;"""'"
loA .. s.-t Lewd Mdcr (LOG ) prtMdn
ebap......... of A-..."' ·LE \"EL....~
aound pr-.nlndJ. AlttaDccdebak>wnl
_ ...... 4ef-el time lfIltf\'IIr, with com-

pll1c_,llIO:IJiftfonnllloOO.

1tc.1 Time f rcqucDcy AnalywrlRTAjopti
miz:cdfor d w ....tcn $ing ...eady al. le DlIli&h
spctdtransienl cvalu *, th ll l.nd illocu.ve
.....1yIi1~.20 kHtl'n<q""ncy range

l"d lKk. I dn Deed trig ,"riftl functions,
A_ ..-cByTtmIC,d,m: l k1 60 f alC\ll.lI on,

RC and NCB CUf\u.

fuI:~ TlWllformAnaly_ (FTT)wilh

~liftCreooIutioDfi'omllhlO20 kHtfor

.pen fll: lKqumcy ""''ntlpDOftS. 11IC1IllIn
oaapohaIdlllllIOfa8'IC. THDcab/aCions,UICf
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dofUllblcl ...... un,... andmotlC

/"p,-_ In- ..-rJiJvid..... n- ". or
1I'I/ _J(J(}.S£l"SOIt(1J6 167j

Tl I ERMOTEC
:\"uWrap 5
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