


If you ...·ant to ta1k sound mCa!>u" ,menlr., Hrud & Kja:r
rcally knows ho.... 10 listcn. t\J1d r~md

Th aIS why we ot fer the world's most complete fa mil ~ uf
hand -hcld,high-qua1itysound k vd mClt·u . ln facl,th<:Te·s
• 13rud & Kjx r s-ruud level meter for jU~1 abou t any appli
ration you can th ink up. From a simple, but accurate type

Briiel & Kjcer~
8f~al( jlIerAu$lfa li<lPty. lId

for noiS('SUJ"\T)'S, to an ad\'anccd ,mle-of·thc -an jnsrru
mcm with interchang<'able plug·in application modules
for a comprehensi,.., range of acoustic invntijtations.
fr vcc'rc lcokln g for an instru mentation grade sound lev<:I
meter, lall:.....ith Bruel & Kia:r. First weuusen, thcn ",",c'l!
pUI thc answer Tight in the palm of your ha nd.
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RUSTRRLlRN NElJS - ---
QUEENSLA ND
Sapl ember Technical Meeting

OoWed" ".day, l Oth$e plemtl9r , 1986
Pet Closkey Irom the Department 01

;::'to~~~nn~r aJn:h.~':~~lri~:or:eja~~:~
Hardie 8. Co. spoke on " Noise Control
and Hearing CQnS8t'\1all on" .

A review was givon by Ih" fir. t
speaker. 01 Slale Leg is la tion a ,a uf'l(j
Aus tralia on hea ring tOMeNalion
Accepl able daily noise dose values to·
gether wllh restr ic tions On maximum
permissible levels (if any) we,e pre
se nted. Briel informet ion reg a rding the
stat us eml admin istra tio n of heari n.g
~~"~~~~~~I~:~u latio ns around Au$Ua-

Warner Johansso n then desc ribe d the
co rpo'a le policy which James Hardie &
Co. Ply, Ltd. has adoptod with regard
to ~o jc e Contre l and Hearing Pro
tection. A deSCript ion was given of
noise measurement procedures and
equipmenl In use: or me woes or noise
control measures un(!er1aken (inc luding
abatement al the source, use of en
closu res. elc.): oflhe hearing pro tect ion
program mes dl!\leloped and of comp any
practice ", il h regard to aUdiometry
Some 01 the lega l implication s 01 inno
vati ng a hearing conserva tion pro
gramme were discuss""

AAS Conference
The Community Noise Conl erence

conduCladjointlyby theSocietyan(!
Ihe Queensla nd Divis ion 01 Noise
Abatement held In Toowoomb a duri rlg
October 1-3 was aftondO<:l by mOre than
120 delegales. Graham Clearr, Ihe
DlrecfOr ot the Division of Noise Abate
ment and Air POllut ion was Ihe Chelr
man 01 the Organis ing Commillee

Topics covere d at the c cnrerence
ranged Irom thoelegal aspects of noise
conlrol and lalld u.e planning for noise
ccmrcr to rock festival noise pOllution
and Ihe use of an optical analcguelor
road Ira ffic noise. The Conlerence was
spIll Inlo two paral l"l stl"ams: one

~f:~~ng .:r:~m~~~hn~~~ P~~f{e':.nd F:::'~
plena'y sessions were eCC<lmmOdaled,
onofor onch key nolespeaker and one
fo r Judge K. F. Rcw deali ng with
Judicial supe....ision ol noiseconl ro l
All plena ry papers presented by tho

:!~~~::dn:~~e::ndc7i.~~e~~1~tvn~~
qu ite complementary 10 the theme 01
Ih\l Conf"r"nclI and wllr e well received
by the d\l legates. Ar lin\l Bronzaf!' s
paper dea ling wllh Ihe health hazaros
of noise was especially apprec ieted
judging by the numbe r ot phone calis
reeetvee atterwards by the Conlerenoe
organ isers. Extracts from Or, Bronzaft ·s

P.b~~~n~~I~~' f~~to~o~~rt~e Toowoo mba

The workshops were also consi clerM

~u~ebl~g~i~y:~s ~~ th~~~~~~~~n~~r ~~~
wo 'ks~op on " Annoyance" by fielding
questions put to a panel consisl in90f

" How Do We Maasure It" . These~real

unquanltli ables remained largely un
resolved: Ihere being probably as many
solul ions as d" lega llls plesent . Ron
Rumble also chaired the Planning
WOlkshop On Iha Frielay wh ich teaU re<!
Norma Parris. Peler Kotulskl and

~:~~r: oRnei~'~~ :'e~n ~O~~~" s;~de .!~~1~
Was Th\lre First" . The " Education"
worksho p was conducteel by l ex a,own
and cenl red on two main lop ics 
t~e Ira lning of Health Surveyors and
noise lev.l . _ . m. nt by moa....rernenl
vs.subject~ asllOlnment. Pe", r K) l ul
sk i. l e> Brown , Dave Southgal e and
l ouise B/yan ltellturlld in Ihe discussion
ottheseloplcs

Coneu" enl wl lh the Conrerence, a
trade disp lay was presented. Manu/ae
turers ol noise C<lnlro l pro oucts. sound
measurement and analysIs equipment
~::e:t~~nd analysis software ware l epo

The weather aside, most delega tes
seemed to enjoy Ihe social evenls
orll anlsed fo r Iha Confe rence . Sandy
Thorne presenled readinlls and the
Brotga BuSh Band provid ed music al
the Jondaryll n Woolshed onWednelda y
evening. The timing 01 Sandy Thorne' s
presenlation dea ling ", ith t~e C<lnSfrue
l ion of the Woolshoed, whiCh had re-

~~~~~d~nt~~~ f~o~';:enJU%s;"'~~s q~~i
(importeo as II cont inuous roll 'rom
England lasl century) during . torm. a
few days later.

The Queensland spr ing we. ther
proved a great leve ll\lr for even the
mosl thoroughly or ganised. Greg lee
Manwar e_corl ing a busload or dele
gate. and spousas from Toowoomba
city to th.. Conter..nce venue becam..
the vic tim of the highland mist and
was talked back via two-way radl·) to
Ihe insl ltute by lhe kil chen sla fl. You
can't beat local knowl&dg..1

Thi. r\lPon would not be complete
withoUI a specia l menuc n to Noela
Eddlngl on, Bob Hooker and Ron
Windeb.nk lor Ihe ir great effort and

~~~e~';,'~':.~~e~~ t~:tk :r"..a~he Conter-

This reporl pro "l dee by Rus Brown.

SOUTH AUSTRALIA
July Tech nical Meeting

On 30th Juty. Pan JI". a pos tg raduate
student from the Departmenl or Msc~

anlcal Engineering at the Univers ll)' of
Adelaide spoke on "A New l ao . al
the Descripl lon of a R\lverberant
Space"

so~~~ J~~~ 't :~n~'n ~~~~~if~~~n ai;u~~~
Ihat the walls are locally reactive and
thai Ihis interrelaled wltll l heir sound
absorption co -ettie ients Can adequalelr
p/ed ic t theacousllcresponseofthe

enclosure. This concepl has been
applied to architectural acou. tics .
apparently without question, for sev\lral
decades. However, it Is known Il>at this
m\lthod is usel... s when appllll(l to "n 
Closures suCh as tha Interiors or alr
crallandmotorv"hlc les

e>pefi menfal work carrl ao out in a
roverbe ration room indicates thai the
walls ere not locally feacll ve and thai
the coupling between wall struc tu ral
modes and room acoustic mode. con
nets the reverberation time. This talk
re~iewed theoretical and experim" nlal
ev,dence related to this conc epl

AGM and Septembe r Me eti ng
The Annual General M....t ing ol lh&

SA Divis ion was ~eld On 17th Sap
lamber. Forl ow in~ th.. re-election of
Pet. r $wlft , Ken Martin and Bob Bor ce
and the elec tion 01 four new members
- R_ E_ Bl>lI..... , T. R. Klar, R. P. Wil
lIa,"",," and G_ R, Wild Ihe DiVisiona l
Commitlee Is now back to tull slrength
AI the following C<lmmittee meeting
Pel er S", rfl was elec ted Chairman of
the Division with Bob 8<lyce as Vice
Chai rman.

T~e speeker al Ih\l technical meeting
foll~wlng Ihe AGM was the ratiring

~:\~~~~~&:~.~.~;~~ Bi:~. 7.~0 l~I;:'~~i.~
The ear was cescrtbee as needing to

~ct as a. froquency analyser and dlrae
I ,onflnd,ng device. ThO talk was aimed
at analysing the elec tro-mechanles ot
Ihe ear a.nd a Ihesis was presenled on
how it mrght work to cllter lo r both of
~~~~cyfUr~~~~~ s over Ihe audible fre-

Thrs l alk wasextrem" ly well recelveo
by the au"i "n ce and showeel one mOre
:~~~r;ta~au~~~s wide interest In all

WESTERN AUSTRALIA
Augu al Tech nical Meeti ng

On 21st August Alec Duncan from
the Centre ror Marine Science and
Technology stW.A. I.T. spOk" on Oeplll
Measuring Sidescan Sonar

Convent ional hydrog raphic surveying
techniques fely on the use or an echo
sounder to meaSUle tho deplh otwaler
underneat h the .u ....ey vess..1. A. a
conventio nal echo-. ouno\l r only pro
vldes lnfor mal lonabout thedepthol
water d irectl y beneath Ihe vessel. It Is
necessary l or that vesser to pass over
ev&ry point lor whic h a deplh measure 
ment is required , In a datalled Or In a
lerg.. area su....eylhis Cen be vary time
consumi ng

in a wide swath ailller Side 01 Ihe
survey vessel. The system is a mOdi
fication ol.ldescan sonar. a su....eylng
1001 which has been used for many
~~'::rs to local e objec ts on Ihe sea
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N:~~C~~~~r~n~eth~el~~:t~i~~
woomba, 1·3 OClober, 1986 are
available/or sal"

wa~h~he'haecr;:re~Im~~~ ~o;~~~~~~
Ity qUietn""a through ellecti ve
noise management. It served aa
a meeting point /or the many dis'
clp llnesassoci atad withthe cc n
trol 0' community noise: ecccsn
cians. cn\l i nee~ . pla nnc~ , logia·
lators, admin ist rators, academicS

Fill y· two pepers we,e presented
al the Conl elence and ara pre_
aentod in the 428·pago Proccod
ings, Papers cover a broad range
0' topics, incl uding policy and
law, community levela, vehic lel
ai rcra ft/,aifwaynoise, education,
speci'ic appilcatlon S, contro l
guidelines, predict iOn techni'l ues
and the etlects of noise on
people

Copi" sof lhePlOceedingsa,e
a.a ilable 'or $35 (Aus!.) Irom '

ThaSecra'" ,¥,
Australia n Acousli cal Socie 'y
(Qualms /and Div;sion ),
P.O. Sox 333
Too",ol>g. Qld. 4088.

NSW
AGM and AuguSl Meeting
On 27thAoguat , mamba~andlrien d s

wera invited to inspact the new 'acil ities

~o:d t~:e ~~i;~~~i~O~~~i!i:'e ~~o~::~~~~
wood. Abou! 40 peop le W(lre shown
ovorthe anechoic chambers, the rever
b" ,ation chambers. the plane wavetul>e
and the audiologica llaclliti es

The AGM was held after Ihe lour

6?~:~~~:r ~~mv~ :~ieU: t';fo~1:c:rci~ 'I~~
the l ive retir ing CommiUee members
were held , Sa.g Hlisl unov. Torry Hewett

~~ceR aJr~~:":'a~e~iec~I~~t~ ~;~
member '0' Ihe Commluee. At the Il rst

~:~~~~:'~Cpt~!' e~Ol~On~;Pa~~ ~~~

Oe lob er Mee ti ng
This meeting was held On 71h Octobe r

and was enti ffed " Community Noise
COntrOl, Amsterdam Style"

in ~~: ~:f~;r~:~~~tr" 1~~c:t~Sa1i 8~an~~~
t he speaker was Ihe Director 01 the
Department 01 Envi ronmental Conl ro l

~;, ~~ewa~~~ i~t~ I~~r ~ole~~S~e;d~~s
One 01 the Kaynole Speake~ at the
Annual Conference in Oueensland , His
talk to the members of the N.SW . Olvl_
sion gave more people the opportunity
to haar and discuss how Eu,ope deals
with these probl ems

VICTORIA
AGM and Sep le mber Me ali ng

The Annual General Meeting 0' tne

Victo rie o; .i sion was held on Thurs-

~h"l·m~~:." It~~st"o~~~Si~:S~ItTih~~~e~~
ing was the eleclion lo r the Oivisional
Committee. Thr..... members 0' Ihe
Committee were unwill ing 10 eccept r<'1·
nomlnalio n and only one new member,
Joseph Matth ew, was " Iected , II is
hoped thai two new members can be
CO-opted onto Ihe Committee to bring
It back tolull . lfenglh

se~i~~o~~~~s t~~ ~;.,~ ~~r:~~ d~en.~a~~~
Ng Say Teong from Mona. h University
spoke on "C oupled Laser Resonance in
Acoust ics " and Bl\l ce Rouae Irom
RM I T ~Oke on " Sou n d Abso rptio n Pro'

perties 01 Porous Mal9rlals" ,

tt had orig inally been p.opo sed thai
Ihe award 01 the H, Vivian Taylor P, lze

~~~do:a~~e P~~:II a~u~~rm:t~~de ~i
~~i;,~ft~~ 1~~~h i~e~;::..ed t::,,, ~~~~~iorha~
award'or 1986. ll is hopedthal changes
to Ihe award ing of the prtze may en
courage more appl icants In 1987.

STANDARDS
HB4 Standards in Legislallon 
3.d Edil ion

Consider ing that there are CUff enlly
in excess 01 3000 published AuSlralian
standards. and bearing In mind this
country's Federal system 01 government
with CommOnwealth, Sla t" and Teni tory
go.efflments each promulgat ing la rge
numbe," 01 ilem. 01 legislation. II
would be a daunti ng task for anyone 10
ascerlaln compli ance requirements. Re_
cogniSing this need, the Standards
Associat,on of Australia publish"" a
handbook, t-!B4·Register oIAustrelia n
Standards Referenced in State and

~~:ma,~w~~~ ~~~~a~ran';d~~~;h~~f~h
are rererred to in leglslaHon and also
identifies tM ", levant legislation l itl"

H8 9 Manual 01 Industrial Personal
Protection

Thist1 endbook lslntended as a gulde
to indust. ial personal protoction 'o r
people such as safety off icers , memo
bers 01 occupalional heall h and sale ly
commlUees, and students in OcCUr
pallo nal healthandsaletycourses, It

~:~O~ii~nP~f~~~al?: i ~h~OI;;:~~~~;~~
wilh a conaultan t in protecti ve equip
ment and comprise. extracts lrom
Auslralian Standards on the selecHon,
use, and maintenance 01 personal p,o ·

POSITION VACANT

Young graduale wllh proven in
terest In Aco ustics lor Intere st
ing and challenging work in
Sound and Vlbrali on. Post
graduat e qual ili cali ons in Acou s
tics preferred.

Applic ants shou ld ring Anna
Challi s al Louis A. Cha1lls e
Associates Pty. Lld,(02) 357 1866
for anllppointment.

'S'?QS2S?525?5?525i..~"~

teet!... equipment, and exl racl5 I, om
Austra lian Standa.ds wt1ich speci fy
such eQuipment.

New Teleph one NLimber

nu~~~ :~:h S~~;' l~:~d t'trff i~ePa~o~~
ArthurSlreet. Nonh Sydney has l>een
(02)9634111

Master of Science
(Acoustics )

AAS CONFERENCE
November 12-13, 1987

The Iheme 'o r Ihl s corsere nce
is, '' Acoustlclln l he Eighll ,," '' , lt
w,11 cover all aspects 01 acoustics
end wil l catc r l or bctn speciaiisl
and general inte,ests. This will
allow consideration of many
issues, partiCUlarly Ihose whic h
have been lop lca l during the
19805. Pape' s will be st,eamed
whare appropriate to enable delfl 
gates to take fu ll advantayeof
the technica l p,og, amme

The Hon. Peler Hodgemen,
Tasmanian Min ister lo r the "-nvir.
onm"" t will otfic ially open Ihe
Conleren ce and del iver an Opa...

\~~ A~rnie~~n~:rn?~e ~b~er ~or~
Trevor Brown, Oirector of Envi. ·
onmenlal Control, Tesmanian
~pa 'tmento' t he Environment

All S8S5ions wilf be held on the

~ae~Fa~" T~ist~: I~~~r:ds~~mo~ ;:~
I ,o m downtown Hoban and is
edjacent to the Wresl Poinl
Cuinof Holel complex. An inter
astlng soclal p'og 'am me has been
arranged and includes tne. Con
lerence Dinner on Tnursday night
at tne Wrasl Pc inl Cabaret. For
accompanying delegates, a lu ll
day lour olnistori c pon Anh ur
will be neld on Thursday

AbstraClS lo rconlr ibuled pepefS
ara invited and shou ld be sub
mitt ad no later Ina n 1 Marcil
1987, TM y should not exceed
200 words but should PlOvlde
sumcient Information lo r selectio ",
01 papers

~'ails: Stephen Samuels,
Australien Roed Rasearch Boa,d .
P.O. Box 158 (Bag 4), Nuna·
wading, VlCI<1ria 3131. Phone '
(1):)) 235 /555.
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AUIDIOWJETIR.6C TEST /BOOTHS

Noise Isolation Class 39

ACOUS18CDOORS
STC36,38,40,43,dB

SOUND FIELD ROOWiS
o Installation Service available
o Certified by Commonwealth Experimental

Building Station, Ryde, N.S.W.
o Beste Construction - Composite Panel

Timber Finish
o 100% Australian Content

Manufactured by

C{e~~ & lRigby (Builders) Pty. Limited

8 Dunlop Street, Enfield, N.S.w.

Telephone: (02) 6425999

A complete range of noise control materials:

ABSORPT~ON - BARR~~R -
DECIBAR AF - plain acoustic foam
DECIBAR VAF - perforated vinyl faced

acoustic foam
DECIBAR MAF - metallized polyester faced

acoustic foam
DECIBAR FAF - tough PU film faced

acoustic foam
DECIBAR TAF - textile taced acoustic foam

Suppliers to Major OEM's & to industry

DECIBAR l V - loaded vinyl
DECIBAR l VF - loaded vinyl/foam

composite barrier &
absorber

DECIBAR lVM - loaded vinyl matting

DAMP~NG -
DECIBAR DC - vibration damping

compound
DECIBAR DS - vibration damping sheet

~~~~ ~~~b~ 7L:~~~~~:~~~~
Designers, manufacturers and suppliers of noise control products and materials.



RMIT---------,
Industrial Screening
Audiometry Course

Thia co urse isdesigned .,o r ind ust ria l nursing s islers. firs t
81d ettcnc anrs, sa lely crrtcers an d othe rs invo lved in no ise
abale.m~nt prcqramm ee who wish to complete a p,ooramme
of tfa mlng. to en abl e t he m 10 obtain Ihe approval to ca rry o ul
euenometrtc rests. Con tent 01 t hiS c o urse c omplies WIth the
g uide line s s t ipu lat ed by the Comm ission 01 Publ ic Health.
CO MMENCEMENT DATE :

Wednesday, 11t h Ma rch. 1987.
DURATION:

Each We dne sd llynigh l fo r 8 weeks,
TIMES :
FEE :6 .00 p.m .-9.00 p.m.

$265 .00 (paya ble prior 10 course commencement).

For fu rtlle r info ,m at ion please telephon e Kathy Tolli Of Sue
McG ibbo ny. Divisi o n 01 Co ntinu ing Ed uca t io n, Tec hnis e a,c h
Limite d . al RMlT on 660 2533 or 6605131.

ROyll1 Melbou rnll Ins litut e 01 Tech no log y Um iled
G,P .O . BOll 2476V , Mel bourne. Vic. 300 1

Australian News .. ,

Openin g 01 HAL and UI
0 ... "illay, 15th Augus'- 1986 the

Hon, Neal Blh ell. F.d ..a l Mlnil t. ' 10<
Health. offici. 11yope r>ed Ih. n.w build·
ing fO'lhe NaUonal Acoustic Labo.a lo. ·
Ie. ....d UUraso ...ie Inslilul. a l Chal ,..
wood, Sydr>ey.

The .i le. in a WOOded valley. wa.
lleladed to meal . 'rlrtgenl "fll e ria lor
amb'.nt noiwan<l ..lbr. ,lonl....al•. The
unique combi.... lio... of ,..aa r" h. de
¥lllopmenl .nct "Mce. wllhin NAL and
VI has llate,ml J'lCd the nalu' . 01 'h .
facilllle, poovlOed i... lh. nawbullding

Tile . pac ial . coustic 'ac ililie. a' a
malnl~ inland ed 10' ,ese a ' ch and rollect
tha wide l cop. \ll lhe wo,k ca rried oul
a l NAL These include 10'" enllchoic
chambe .. (Ih. la,ge., wilh a volum. 01
1680 cubic m.,.es ). a p'an. wave tut>e
'0' trequeoc t•• belween 1So5<lHz. lwo
lli11U6e lIe lll rOOml, two high In'" nslly
noise rooms, two quiel room. end le n
eud iomlll, ic le l l room•. Sinc. meny
of lhll.pecle l faclllli... . ha r8<:l e ' ...
qul",m ..nt lor vef'( low l. vel. of nOi. a
an" vibratlon.•p..cla l des ign co ncepls

;:;~,e'I::.e;;~I'~"~II:~: l:;iri;r:;a~:: ,~~~
lien tly mounted In • "I ounll s hel'"
wllich is «eeu i. Olaled slJv clura lly ' ,om
Ihe 'emalnde r 01 tile buildi...g and
remo le f' \lm a" hydraulic 11I",lc" . end
meChanical planl.

The .pecie l fac ilr",. fo, Ul oonsiSl
of compul lng equipmen t 10' I lgnel ar>d
'mage p'oc ehi ng and eu mlnal ion
rooma 'or p. tienl eumlnal;on. ul illg
p:otolype ult,a sonic sc anl'lll" , Alsop< o-

~~i~d a~~~ aw~:~n'~~c;';~~~~:,o,a~~~~
mental cond' \lona••r>d a biology laD
ora lOf'( wilh prC>Yisions to< chem i"fJ.
hlal0109>'and . nim. 11

In suppon o ' ihe spec ia t 'sc thti....n
In'raslru ctu,e ot maeha ...i"l t an<! e lec
t' onics laborato,ln, Ie" ,ooml. ,• .
"" a,c h Itlbor. ,Ori....n<! adminiSlra!iVII
a' elS II provid. d. Whe fll epprop,la te
Ih_ a'.lIn~edbydSla Ilnh and co-

..~ ~:~:. a world el... ,""arch

..s lab.is hm. ..... 1I\Il,. Is prOYi!\lon lo r
tibfaf'(:se",OCItS. l..lnlng.cllvlllllS and
ttle co nduct 01 sc i.n ldic meali ng. end
conte,ences

The Oepanmenl of HouSing an<!Con
slrlJC/'on ufl(fenoo~ tile a. chitecturat
<leaign and poojeGl m.nag..m. ..., 01 the
building whICh waa conSlructed by
While 'n"usl,iea ll mit8<:l. NOllh Sy<:I ney

Th. Nal ion . 1 Aeo ...lle Labo,,,or i• •
Tha National AcouSl'C Laborelor les

(NAL) gr.wOIJI of 1 re8lla,ehgr\lup
1l81abli.hed by the Nationat Hoal1h and
Med ica' Resea rch Council (NH & MRC)
during World Wa, II to Inv8I ligale lhe
effoct 01 noise on se", icemen.

Today NAL is r. spon. ibl.lor aclllntl.
IicIMes ligalion. lnlo hear lng. hea.ing
aid. an d 1I,••lfeCII ol ...oiseon people
a. ",eil U lhe p,o..is ion 0' ae rvice.
includ i"'g hearing ald. to Child•• n,
pe nsioners and ex-.e rvlce m. n.

NAL malnlains 33 Hoa' ing ce oue e
a,o und Ausl' alia and ils aud iolog ists
lilted abou t 66,000 hn nn g ald. in 1985·
65. App.ox lmalely 50 pe r cenl 0' the
~~f'vj~~tio n is e llgibl. 10 ," cel . " Ihil

NAL . uppli"" mo,e Ihan 55 pe. ce nl

of a ll hea. i...g aids in Au.t,a lia and i. in
th.unusual pos ilionotbeinllthada·
sig ....., 01 aids a...d the cO-Q.d inato r 0'
ma"",lactu.e , a. well a. lh.. ", saa'ch.."
which decid. ' 1M pe, 'o.mance re·
'lul, . menlS, an<!fitting melhod.and the
u.easo, ol ,e sult, an<! trend s

The Ullru onlcs lnslilu le

UII'88onic .esea,ch co mmence d in
Ma,ch 1959 ana the Ultrasonics Insti·
ftJle (U,I,)",as se l up as a b,a nch In
Ila o",n righl in 1975. The inSlitul1l h89

~~~':.. ~... '::::d?~~1 ~1\ ,a~~,,~~:.ri~~Ih ai~~
wo.~ firSI appe aring inle,na tionally in
1952. lJItrasou nd is now well acce pted
I... Clinical p ract ice wilh application. in
obsla lric•• 9ynaeco logy...ar" iology.
opl ~ a lmO logy and ra" iology. lIS ve....l·
lion t rcm the development stage 10
rou,in e clinical use was acce ieraled b~

lhe deV<!lopm enl at the Ultraso nics
'n stilul. 0' tho g'e y-.;cale imagi...g
techniQue

The In .1i\"le cont inullstomll~e scien

trflC end lech ...ica' ad..ance s In lhe lie ld
The non·inva.i ve measure ment 01 blood
now In "eep-Iying vll'SSela us ing the
Dopple re"e et ....d lha meas urllment o'
soun" -speed withi... trssue a re two
cUffent ,es lla.cll leCh...iqueswhic hw e,e
pionee .ed II I the UL These lec h...i'l .....
~~~a.::'~~ I~~~°.rd ualng two '"'w

Thlli ....lrlulow o'ks inclo... co-ope. a
lion with fly . leaching ~oapitals in
S~dney. and in particula , with lha
Royal Hos pita l 10. Women an<! the
Royal NOIIh Silo", Ho.p itaL It a lso
u_lta~es i<> in' proleelS wllll ihe un!
v""!ties a nd CSIRO

T. chflOlog,ca ' adv anc.,.; made al the
inS' itule a rll released '0' comme,c ial
nllmulac lu,,, In AUSlra lla '0' sa le in
Au. I,alil I nd DYefBt'as. Tile UI 0 010
so .... e multl·, ransduc er echo. cope 01
nDYeIdealgn. ",as manulactu,ed und er
• lice ns ing eg. eemen l in Sydne y.

B & K MOVE
On , . , Novemb er . 1986 B,u . 1 . nd

Klae , AuSlralla mov&d lh. i. N.S.W
ernce f,om Con<;Qrd 10 Ihelr naw
headqua rt.,s at:

24T.pk oAoaIS.
Te' fJ HlIIs.
N.S.w . zoe4

Thel, n.... t.l ap hon.
(02)450 2373

WOODTEX
DISTRIBUTORS

Aug... l llas see ... lhe to,",e li.l nogof.
Disl.ibtJlion Ag_1ll for WOOdIllI
p roouclS signed with Chad'w ic~ t'IOld·
ings tor ' 11••tal. of New South Wallll
and lhe Aust,a llan Capllal Ta" itory.

Chadw"" a haV1la long .saoclaloon_
OYer twenty I"'ars 01 , e lllng WOOdIll '
pmduc ," lhroug houl Au.l .. lia_.n"
K_ H. Stra m" ",e 'comll. lhllir ma, \eti ng
lind S11les aSSistl nceto Ih. i.P' OOUCII

NEW SOUND RANGE
Clough SYtllem. Limited IIsl been

awa rded a co nl,actlordes!g n .nd in
slallaoon 01 a ShallOW Wal.. Sound
Ran!Jlla l Je",i . 8a~ 10' the Dep",monl
o' Delen ce(Na...,,)

Clough Syllaml (. joinl yenlur .

~':T.i~~:O~~~n ~~in::~:c'";~ii~:~
teamed wilh Vlp. c Ply . U d. I nd M. ,I·
PIO 01 lhe U,S.A. 10 win lhls p'Ojecl
' ,om Internallonalcompetilion. Tile pro
leet Involvea lln lgn 01 . ... affe~ 0'
hyd,ophonel On tile sea botto m. lr. n. _
mia. ion 01 acoustic aign. l. to sho 'e
OYer lwO 2500m buried ceotee . and
su bsequenl " a la ana lysl, and real
lime " i. play 01 me asured dale, and
~~;:~~ed-lided prepa,a tlon 01 rang ing



D,.Pet... S.. lll ha. ~n .ppo;nllld

an Assoc iato Oll'&Ctot of Ihe Adelaide
Consuiling EnQln...rlnQ I .m 01 PryCll
Goo el.l . & Dunca n Ply, Lid . 0 •. Swift

:C~O'8~eLEin A~~; d:?'I~O~rc~I~~li~~
one rgyenalysl •.

He brlnQs 10 IhlS nllw post many
yea rs 01 e xpo rl,nca In,wld".ange of
ac ou.lI cs, whU• • pecl Allslng in th.

~~~:ni~1 i~~~~:I~1 n.o~~a~~~~~il~:n:~~
s lud io desig n

Nicol• • Preecolt has be.n a ppolnte<l
mar~"ting m.neoe"O' 1M Vipac G,ou p,
conslltl ng 01 Vlpac Pty. l td .. consutlin g
.ngin...... and . clen l,l lo: Cont,acl R....
sea rch a nd ~klpmenl .n d Vlpac
=~m:'::'':~~a~~d .. sc ianlilic InS!fU_

Mr. P,eSCOIl .. a. lo"".rly mar klltinll
mane ger fo. Comp .n lon Trading . P. lor
to th is /Ill has wor~ecl as . m• •k. lIng

::'d:~~;'.~~ :,,~,a:e:=;";~~~n~:f~~;
Ih. Environmenl Protectio n AUlhority
(Victoria ).

A. Vlpac 'a p, 'no lpa l ma'k . llng e~.cu

live , ha will be respo n. ibl. for the
de~etopment of loca l . nd O"e rseas
ma rleeting Slrs tllQln for 11'1.. Grou p.

M,. Dn lllPantaco . t ha. lo lned Vipac
Instrume nt. as Sal • • and Mafkctl ng
""anage<. Da~ id ",ho com• • lrom a lon g
back ground in Inslrumenla lion . ale s has
prev ioutllJ wollce<f .. ~h Aion , Bruel &
Kjoer and Wa,btlrto n & F.ankl. Vlpac
Inslfuma nts Ipeci.al ile In "Ibration rnonl
lo ring aod ac OUSlic.1 eq uipment. rep
resent lnQ t.&r$Qn & Oevi.La.boratories .
Spec lrel Oynami<;. , Dna So~~1 and
l':nle~ In Austr ., I•.

As many memb. rl wlli know,
Ihe Socl.ty lo. t o ne of Its foun de r
7u~,;~,,, when Aon Carrd ied last

Curl ~Q thll form ati_e yn rs of
Ih. Soc I. ty F10n was avery act i"e
membe •. orQ.n ls lng many of the
Vlcloria OI"lslon' . dinn.rs .n d
I. Chn if;a1 m..Unga. In th. Federal
sphere, Aon m&<:!e 1 . lgnlfican l
con lnbu tionto th. p repara llon 01
the cons lltullon 01 lh. Society .

e.lngon.oIlhllll....l ln lhe
lle~ 01 .coustlca l co nlUlling in
Ausl .e lla . Ron was ve ry WillI-

:C;:;'d ~. ~~u~~~ ~.7r'I~'~
lhe n from 1~ " C. rrand Wil
kinson a nd In 11\0 las t 18ny88"
as Ron Caf r & Co. PlY. ue.
OurinQ the l.... nty-.l x ye. n Ol IO
thaIRonp,aclls lld as a consull-

~~d:f~Yhi~u~;~~:to~:e~s~r ~:~~
tho rn (Melbourne) . nd many
thouund. of pro blems in !>uild
Ingaccus tic. ",o.o .ol"e<l

Ran Is . u.....lv. d by hi. wife,
J ill, a nd Ih.ee d.ug ~l.n to who m

:;,~s:c~~ ~~i~~i~~~ ~;n~~
aoou s tic• • nd the Soc iety will be
gre etlJ miSSed

RONALD JOHN CARR

PEOPLE----
New Members
• Adminlon.

w. have pleas ure In weleo ming the
lollowlng who ha" . been . dm itted to
thl:l g rad. of Suln c rlb.r w~lle awaiting
g rading by Iho Cou ncil Sia nding Com
mitt... on Mllmb.., hlp
SOufhA l/str ollo

Mr p, J. Madd .m

• Graded
We welcom. th. following _new mem
!)en whose g,.dinQS ha". oow bee n
a pproved .

S ubscribe r

South Austral ia; U. M. F. nsham
W• • ,..-/IAU'lrafl.: Mr C. MCCann
Ch, 'Slm.s Isl."d:lol re J. M. McDonald ,

Mr E. S. Mc Donald
Memblll"
New soum W.I . s : Mr P. J . G' lftjths
VIr;lo. la : Mr A. L ~tha"

Software for hard
problems

Slro....lh Ply. Ltd., th. m.th e mal ical
. nd .la llollc. lcon. uttoncJ, ottera c uo
tom.... range of oollw•• • pacl<a~s

das igned lor Ioce l '1.11<:1. at w. 11 a.
!lOrna ov...... p. c keg" thel If e
. ppflceble In AUitra ll•.
e GENSTAT (Ge ne/.I St.ti.lic.l) 1"0

gramm e - cove ring IfIgressi,,'" '
CluSter. multive ri.t a . nd t,m...se nes
a nalyell. n w.n as ana lysis of ee
.ig ned u pe,l m.n t.;

• TSA fTime Seri es Analysl.) - B
pac KaQa fn turinQ Box-Jen ~ins

mode lling, , p&CIralanalysl. , oo mp.e-
ha ns lv. mathe metlcal opefa tion s On
eenee. a nd v.... tII.Qraphics readily
i nteffa:~ to mo.tou tput devices;

• Mlp (Maximum Like lihood Pro
g, a mme) - p rovides a Simple
m.a ns 01 mUng . wida range 01
Sl. nd . rd mOdlll. to dal a a nd lea
tU'IlS cu.'", fitting. multiple reg.es
.Ion, andqua ntalrespon",;

• Fin it.EI.m enllibre ry - a co llection
01 prog .amm.s and sub ,outln es 10'
thll deve top er of ftnlle eie ment tec n
n>qun, It la alma<l at . ddr<lSSing
study-s til e .nd lime-dependent
p, oblems In up to t~ r.. dime ns ions ;

. 5 (St.lll1lcal G.apIllc s Pac~age) 

an int. faCIMl lang uage and 5y$lem
tor ana lytica l computln Q, da ta anafy·
s is , graphic . and 4&1. man aQ.ment,
II p rovid e. po .. . fful g.a phleal lac;'
Iities for display 01 ' IISUItS In co lour
a nd throt dlmen .ion .;

• MINITAB _ a g. neral pu rpos. data
man.g e me nt a nd . na lys ls sY5te m
wlth.mpha s ls on e"ll 01 lise :

• FINCASH(Fi n. nc l. 1 Manegement)_
p.ov ldlnQ. q u. nlllalive model of the
10rw.rd flnanc l. 1 requl r.m en ts of.
slnQle bUilding projeCI. (Thispr"..
pfOgra mm. wlS developad by the
CS IAO Division of Building A....
sa arc h.)

For mora lntonn allon :
SIROMATH Ply. Ltd.
L....r 5, 151 P. c lllc Hilll'lway,
51. Leonard.. N.S.W. 206$ .
Te l.: (Q2) 436 0500

Mini-Editor ial
O\l. r.cont Int.od uction of Issu es

dnolOd to one .&lecle<l topic has pro
du ced row•• • rtlc l... tha n _can print
1'10'1.1. ....". It has happe ned again
with mtl.lc.1 .cousllcs . Althoug h.
'mino r" prolo..lon .1 Into' est according
to the l'&CentSociety ques llonnai.e, we
hope the re I. enough QElneral ,nte rest

~~e~~~~~f:ntsts;~~~!t~~s~~

Australian News . . .

"ibratlo n p roble ms.
W. h. ..... go;lOd supply 01 back

'a ues. If .ny mem b.r has missed an
lssu . lo. _.u . on (olCQurse
beyond eur con trol, a . tile ABC is wont
10 lay) pie... d l'Oj) u. a liroe . nd we
will pos l one 10 you. Itther e is a
com~ny, Ilb,.ry or otlle. ins tituHon
Ih. t you lIlink might Wee 10 h.....a a
• • mple COl')' . plen e su pp ly the necee
u ryna"", end.ckl .. ..

We a", part lculafly kee n to rece ive
Inte..,li ng .u rvey.rtJct.s(4·5 ppprinl
ad) In you. fiel d of Inte rotsl, a<.lQ ,n se d
net o nty 10.'1 . ud ie nce of latlowacoutl
IIcian. but . Iso 10 the substa nlial
num ber of Socla ly mem!)ers ", 1'10 are
no t . peclall. ts , cla lmlnlO to have a
'ge ntra l inte .es t' In aco usUcs.

-Howa.d Polla rd

Proposed Western Pacific
Commission for Acoustics

OeIOll.t asto tile 2nd Westem Pacl lic

~~o~f ~~uf~c~;:;~~':.nc:'9:Ep~~
poNd 11'1. lo,ma lion 01 a Commiss ion
for AcouNlcs to . lila d..... lcpment 01
• cotI.~CI In the ,eg ion. promotio n 01
co-ope r. tionln'e....ch .nd If>e or
g ln lIa llon of further WESTPAC co n
I" •• ncas , Th. Ch.irman pro tern
Prof. n o. K.n' lli Klda of Japan has
d....loped . ..l ol bylsws .. hlchar.
now being con.ld e r&<:! by the 5 0ci. ty.

I~~~~:' i~en~6~~.~~c~re~~re;r~ ~ __-'-' _
China. India , J.pen, Korea, New
Zea l.nd . nd Aus t•• lla> Hong Kong
8 ranOh of lh.lnsl itut. ofAcoustics ,
In. tltule 01 No ise Conhol Englnee ,lng
01 Jap. n . nd the Noi.e Sec lion, En
vlronm.n t. 1 EnQln..... ing Sec llon 01
Singapo.e , Natlon. 1 UnlVills lty of
Singap o ra

Change of Address
Au. l,all.n Mel'o lOnlca Ply. Lld. a n·

nounc. a chanQ' ol.ddross .n d main
!el.pho", num b.r to the foftowing:

31BenwerrinD,lve .
BURWOOD EAST, VIC. 3151.
T. I. : (03) :>33 57« , Te l..: 152333.

56th ANZAAS Congress
A el.c ula r en lille<f "ANZAAS Updal.

;ai~.c~ren~~ ~~~~~ :~~hl~eh1~~~
comin g mee llng In N.w Zeal and. For

~o~~~ tSO~, ·rJ ~~::.~~ I~:~~nJn~::.~
l ity, Pa lm...lon North, New Zealan d.
ret: (063)6g·099.



INTERNRTlDf'IRL IYEMS - --~

529,746- $30,470 p.e .

A Ihree day INCE semi nar on
" Advanced T..chn iques lo r No ise Con
nor-' was held al the SoneSla Hotel In
Cambrid~ Immed iale l ~ prec eedlnl/ Ihe
Con lerence. Th iS saminar was attend e<l
by 20 d..legatas and was led b~

ce~i: ission (noi se sour<;\lsj - 16 per

pe ~m<;~i~ton (efleets 01 noise ) - 14

c..~t~I Se Conl rol EI..menI S - 10 p..r

So"' e welt-known Aus tralian laces
wer.. SIIen on the MIT campus , many
01 fh..m taking ad" antag e 01 thoe sun-

~~~:I f~~~n tthci, ~~ht~I:~:~:r"'a~n:
cfam_bake ,:"hich was loll owed by a

Report prepare<l by Warren Renew.

SENIOR TECHNICAL
OFFICER

Acoustics
Grade II, Gov ernment Archi te ct's Branch

Centre , ralher simil ar to the one in
which the Toronto Congress was held,
and such a faci li ty certainly cont' ibutes
greatly 10 the smoo lhn ess of Co ngress
log istics from the .i " wpo io! of part ic i
pants - no doubt fo' the Organising
Commillee tool Be ing a EuroJ)ean
Co ngres s 1M a1tend ance Isexpecled10
be la rge. A decisi on on the locat ion 01
the 1992 Conl/res s witt be mada when
the Commissio n meets In Roma na.1
Ap ril

RePOrl pu~pa'ed by Na" ill e I' leich er .

G.. n ...al: P'""""" s'ppbconts ,,",jnb<m:onsidoi.w
D uti n : Liaise, invest igate, mak e ,ecOOll'J'lendahon s, p,,,!,,,-,e ' .p om
Qua liftcalions: Quali.liI<,\"",. -.d ,·~• • , oultined ", PSll o. t...rninot ion
""ailllble from inquiry ofttto.
Esnntt a l: Demon"t"I OId k~'m Mechani<;aI Services Noi ,~

Control. nois~ measu'""",nt, and da ,a anahr':• . Communication 'kil i' , Ab; ~ty 10
work w;!hh a , man ,pecia:ist group
Ad d lt ional l nlormatlon: (lUI 270 4821 IMr W. B' own l
A ppHcati"" . >ho:dd ho ""'",<Ir<Ito Ih. Senior Admlnislr.' ''' O ff icer (S),
Gowm menl A'd'w1«t'SBrMCh.PublicWork s Depon""'nt , Fluor 26. SI. I. 0If.""
Blotk, t'h jnip$I,eel,Sydnoy
Clo.ln\ldat. : 23 ,lantJi>ry, 1987

I nt~,t~~;~~;~ 1~:II~u~: 6t0~~~~:"~n~~
Engln....ring (I- INCE) an" was organised
by INCE/US A and MIT In co-operation
with the Acous tical Soci et~ 01 Ameri ca
The Australian A<;oustic al Soc let~ is a
mem!)er 01 l -INCE and Anita Lawrence
represenlad the Soclely at thoe 12th
~~nC~~f::e~~bly meeting held during

The theme of Inter-Na ise 86 waS
" Pro gress in Noise Contro l" anda"...r
500 delega tes from 37 countri.,." an ",nd
ed,ln lfleDist ingu ished Lect ure S..rie s
papers were presen ted by Jent Blauer! ,
George Mating and Frank Fahey, ot
approx imat",ly 250 contr ibufed papeNl.
the majorlt~ add'essed subjects in the
fo llowing four areas '

Analysis (Instrumen tation, measur....
ment method•• signal processing,
mo" ell lng) - 27 per cent

INTE R-NOI SE 88

12-ICA , JUL Y 1986
Rather morelhan ten Aus1talians -1
havsn' t counted the preci ... number 
were able to attend the 12th Inter
nal iooe l Congr ess on Acoustics In
ToronlO. For anyone of uS to atlempl
to give a det ailed account of Iha Con
gress is Impossible, sinca Ihere we's
many simullane ous session s. and eaCh
major in lerest g' oup aUraeted enough
pap..", to co nt inue throug hout mos t 01
the week. So here Osmy Own in dl~id ua l

The C<lngress was well attended, wit h
around 1000 partici pant s, and thera
were rather mora lhan 600 papers p,....
senl..d . Th.. in novation of requiring
reg isfra t ionleesfoba paid balorea
paper was set dow n lor the prog ramme
worked very wel l and the 'e were very
lew missing authoNl . Plenary sessions
af tho rato of one or two per day gavo
a usaful overv iew of the subject, rang
ing lrom acouslie Mnlinea rity to the
bloacous llcs 01 bats . and the re was a
very good eq uipment exhibi tion _ The
range of session li tles was extensi ve
and there was sc mefhi ng fore" arybo dy
in fhe pro gramme.

Ted Schulz ga" e a li ne lectur e-dem on
slr ation on the " ariable acoust ics 01 the
neW Roy Thomson Hel l, achieved with
adj" stablaconvexreflacteNlo" arthe
sfage area an" absorbent rods and Cur
tains hlg l1 In the dome 01 the aud itor 
ium, As demo nSlr ated b~ a string quar·
tet.the e' gan.and later durlnil the
COurse 01 an orchestr al concert . the
adjustment. produce 'I" ito markod
cMnges, and the ovarall affect is " ery
satlslactory

Those interested In musi c were also
able 10 hear a luncht ime org an concer t,

~e~~;~isg::II:n ~ut~h~n:'ignh~w i ~~~rli~
fam ily , and tw o concerts of e lectroniC
musi c in which the Australian Fairliil ht
CMI laatured p romi nently , albeit In re
ccreec fo rm. Indee d the pro gramme
offered so many choices ot acU" ify
~~~e~~.e", was scarc ely a spare

;~~ i~b:~~ad~~~m~~~~sw:rr~ a~e~~ntce:n~
grat Jlated On the plaasant atmOSPhere
and the highly efficien t organisaf ion ot
lhe Congress. The weeken" tour to
Niagara Falls was a teu rist " mu. ' " and
was well pat ron iSed, wll i le a small er
gf OUP " is ite" the boundary -layer wind
!unnel at the Uni"., rslfy 01 Western
Ontario and then went on to a li ne per-

~~rSf~~~~ rdof J~~~~s~eaa~:~d ;~P:i;~I~~

:~~~l h~~Ct~ ':;e ~~~~~ I I~~~nl ~~~r :g::
the same happened to the 6.30 a.m
breaKl ast at th.. top of tha CNR Towar,
but un<Jer tha flOOd of nospita lify I was
not one who rose ..arly to fin d o" t '

Tha 13th ICA wil l be held In Belgrede
in 1989 and the Yugoslavian nests are
already in the mids l of detailed plan
ning. Belgra de has a new Cong rass



Acoustics Group
Public Works Department
New South Wales
W. Brown
Supervising Engineer, Acoustics

The N.S.W. Public Works Department is one of the
largest construction organisations in Australia. It is
responsible for the majority of building construction
and maintenance projects for the State Government.

Within the Government Architect's Branch of the
Department is a group of acoustic engineers who pro
vide "in-house" consultancy services which include;
noise investigations, design assistance, and general
trouble shooting for the many projects undertaken by
the branch's four hundred architects and engineers.

The group has eight members and is a substantial
force in the acoustics industry. Each member of the
group has a particular area of specialist expertise but
is also capable of handling projects in any high
demand area such as speech privacy and control of
road traffic noise.

History
The Acoustics Group was established eleven years

ago and, some 3,000 projects later, the depth of
knowledge has become considerable. It has satisfied
clients'expectationsbyprovidingeffectivecosteffi
cientsolutions.

Design innovations by the branch's architects and
engineers has often been enhanced by reference to
the group's project and client histories which provide
an excellent basis from which to predict problems that
may occur in the arrangement of space. For example
a survey of noise problems in hospitals revealed that
most complaints were associated with patient care
and services areas.

Another major benefit of "in-house" expertise is the
ability to identify.common problem areas and devise
standard corrective measures. The group has also
placed emphasis on the education of architects and
engineers to increase their awareness of acoustics
and to impart standard procedures so that they can
successfully meet their briefs.

Activities
Major Projects
Major projects to which the group is currently con-

tributinginclude:
• The N.S.W. Art Gallery extensions
• The N.S.W. Museum extensions
• The Mark Foys Courts which includes a suite of

12 courts in an environment which is affected by
train induced vibration from the underground sub
way

• The Lidcombe Technical College
• Design for the Greater Newcastle Teaching Hos

pital has now been completed, and the project
is expected to cost $150 million. The acoustic
input was successfully completed in-house with
the assistance of contract engineers and demon
strates the depth of the knowledge base in the
group.

Private consultants are encouraged to participate
in Public Works projects and are presentlycompleling
work on:

• N.S.W. State Library
• Sutherland Court House
• Newtown School of Performing Arts.

The major portion of the groups' work is "nuts and
bolts" acoustics where urgent solutions are required,
or alternatives have to be found for items specified in
building contracts. The nature of these over-the-desk
responses places a premium on the practical appli
cation of knowledge.

Education
The group has published a wide range of Design

Guides on noise control which are targeted to specific
areas,including:

• School design notes
• Tertiary Planning Guidelines
• Mechanical Services Design Guide
• Pumping Stations Design Guide
• Audio Visual Rooms Design Guide
• Rain Noise Control/Cost Benefit Study
• Speech Privacy Design Guide
• Dust Extraction Noise for School Workshops

Design Guide
• Design note on the selection of axial fans for

noise.
Many copies have been issued throughout Australia.

Development
The group has the benefit of an acoustic laboratory

which consists of twin reverberation chambers and a
ventilation testing system. This is a great value for
project related problems, quick evaluation of material
selections and as a tool in education. Some of the
tests performed include:

• Evaluation of commercial typewriters for use in
government offices.

• Light-air fittings for Newcastle Police Station (air
diffusion and noise)

• Tests to maximise the acoustic benefits of curtains
using various weights, spacing from wall, and
liners

• Tests of sound absorption ofawide range of prac
tical building materials.

Innovations
The group has been responsible for significant inno

vations in the design and development of:
• A low noise impact work bench which was con

structed in conjunction with the Schools Furniture
Factory to assist with hearing conservation in in
dustrialartsareas

• The experimental evaluation of vibration isolation
afforded by "floating floors" to impulses such as
would be caused by children jumping. This was
undertaken in association with a private consult
ant and the resulting information has had an
important effect on the branch's design practice.

Information
Recently the group completed a performance cost!

benefit analysis of ceiling materials for use in schools
and a comprehensive evaluation of operable partition
ing and accordian doors.

Future
There is need to develop cost effective solutions in

new designs to most changing environmental condi
tions, e.g. occupational health and safety issues
(especially safety) which will have a marked impact
on noise control in mechanical services. Plant located
in potentially dangerous positions will be relocated in
future design. In addition, the importance of current
information concerning practices, procedures, products
and prices is critical if such a large client base is to
be serviced efficiently.

(continued on p.81)



TheRoleof Vocal Tract Resonance in Clarinet Playing
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ABSTRACT:

The results of a real·time computer simulation of a clarinet-like system are presented. The system comprises well·known models
of the instrument tube and reed appropriately coupled to a singie rasonantsystemrepresentingthe effect of the vocal tract. The
results agree with predictions which can be made from noting that the system is a series one, and include phenomena well known
to instrumentalists, such as 'bending the note; register changewithoutuseoftheregisterkey.andpitchcontrolbyvocaItractshape
in the 'glissando' technique.

INTRODUCTION
The woodwind and brass instrument pedagogicallilerature
conlainsnumerousreferenceslolheeffecloflheshapeoflhe
vocal lract oflhe playeron lhe limbreand intonationof the sound
emitled by the instrument (1), (2),(4),(5). The position of the
longue is generally recognised as the main control variable (2),
and instructions for developing this vocal tract lechnique are
often expressed in lerms of the formation of various vowel
shapes(3),(4),(5),orbytheadoplionoflermsusedinsinging
training (8). Vocal tract manipulations are also thought 10 be
important in the production of clarinetmulli phonics (6), and in
effecting the change of regisler (7).

Onlheolherhand,thescienlific literalureis divided on the
reality of this effect. Backus (9) concluded lhallhe size and
shape of the oral tract should be of no importance inclarinel
tone production when he found lhallhe level of sound pressure
fluctuations in the oral tract were 20-25 dB below those in the
mouthpiece of the inslrument. Smilhers, Wogramand Bowsher
contend lhatvocal traclresonances are imporlant in timbre and
pitch control on the baroque trumpel (13).

Workers using artificiallyblown ciarinels havecome to differing
conclusions about the effect of the air chamber shape on lone.
Backus' (10) report finds lillie effect, as doesCoopenbarger
(11), but Mooney (3), using anarlificial longue placed in lhe
blowing chamber, came 10 lheopposite conclusion.

Clinch (1), (12), who used real lime X-ray fluoroscopy 10
delermine the vocaJlracl shapes assumed by playersof severaJ
inslrumenls during performance came 10 the following
conclusions:
* LargesystematicoraJtraclshapechanges,largelyregulaled

bylhe position oflhe tongue, occurred for players of the
clarinet and soprano saxophone when the scale was
ascended.

* Foragivennote,theshapeswereverysimilarfordifferent
players if lhey were players of high calibre, and were very
similar for notes of lhesame pitch on lhelwo inslrumenls,
despile the acoustically importanl differences in bore
geometry.

• The change was from a rearward posilion of the longue,
which crealeda large mouth cavity and small larynx cavity,
for low noles, 10 a forward longue posilion crealing lhe
opposilevolumedislribution for high notes (essenlially lhe
same as for the baroquelrumpel).

* Movementoflhetonguefromlhe"normaJ"posilion,ifslighl,
wasfoundtoallerthespectralcomponentsintheradialed
sound,andiflarge,locausechangesofpilch(again,similar
lathe baroque trumpet) or "mulliphonic" noles

• Similar, but smaller changes were found in players of the
recorder and oboe.

Clinch(1)andco-authors(12),proposedthehypothesislhat
the players of lhese inslrumentswere inluitively matching a
resonance of the vocal tract 10 the pilch of the note thaI was
being played. The resonance being matched was usually lhe
lowest but could bea higher resonance when the very high
inslrumentregisterswere being played.

This report summarises the results of an investigation inlothe
inleraclions of lhevocaJ lracl, using a numerical model ofa
clarinel·likesyslem, including a vocal tract.

CLARINETMODELINCLUDINGVOCALTRACT
Inthenowstandardmodel,(14),theclarinetconsistsofahighly
non-Iinearreedgenerator,coupledtoalineardistribuled
acoustic system represenling the inslrument. To include lhe
effects of vocal lract resonance, we follow workers in lhefield
ofspeechanalysis(15),(16),byrepresentinglhevocallracl
asalineardistribuledacouslicsyslem.Thetwolinearsyslems
are characterised by lheiracouslic impedance functions, Zc
andZy.Thereedgeneralorisdrivenbylhedifferenceinlhe
oscilialingpartofthepressureoneachsideofthereed,Pc
-Py.Owinglolhepossibilityofnegativeeftecliveimpedance
forlhereedsystem(17),{18),self-suslainedoscillalionsare
possible.

!'s a result of recenl lheorelical and compulalional
developmenls(19),(14),(20),ilisentirelyfeasibletomakeab
initio computer caJculations of the pressure waveform in the
mouthpiece, given the impedance of the lwo linear systems,
andadelailedmodeloflhereedbehaviour.Suchcalculalions
have been performed,andtheresullswillbediscussed below.

However, significanl predictions of the behaviour of lhe
system can be made by noling lhalthe situalion described
above is formally equivalenllo a system consisling of the same
reed generalor coupled to a dislribuled linear system having
impedance funclion Zc + Z; (26), (21). This impedance
functionhaspeaksarisingfrombolhlheclarinellube,andlhe
vocallract. A great deal is known, both experimenlally and
theorelicallY,aboullheinfluenceoflherelaliveslrengthand
relalivefrequencyoftheimpedancepeaks,onlhebehaviour
ofself-suslainedmusicaloscilialors.Forinslancelhefoliowing
deduclionscan be made:
(1.) II is known, for reed instrumenlswilh the reed geometry

oflhe clarinet or oboe type, lhallhe favoured regime of
oscillalion is one based on a frequency jusl below the
frequency of an impedance peak of the Iineardistribuled



200 400 600 BOO 1000
FREaUENCYOFVOCALTRACTRESONANCE (Hz)

Figures 1 and 2 show the calculated frequency for various
vocal tract resonance frequencies. The fundamentalresonance
of the clarinet tube was 288.3 Hz. We see that for a iimited
range of frequencies for which the vocal tract resonance is
lower in frequency than Ihe nearby instrument resonance, the
regime of oscillation is based on the vocal tract resonance. The
frequency range over which the vocal tract can influence the
behaviourof the clarinet is determined by the ratio of the heights
of the peaks in Ihe impedancefunclion of the vocal tract to
those of the clarinet. This ralio is determined partly by the
relative losses of the two systems, but more importantly by the
ralio of the areas of tract andclarinet tube at the reed. In Figures
1 and 2,thepeak height ratios are 0.7 and 0.5 respeclively.
When thisralio is about 5.0, the regime of oscillation is based
on the vocal Iraclresonanceoverthe entire range. Below about
0.2theoscillalionisbasedonthefirstresonanceoftheclarinel.
In between these extremes we see that the vocal tract
resonances can be used to select which resonance of the
clarinet the oscillation will be based on (bugiing) and can also
alter the pitch over a certain range (bending). Mulliphonic
waveforms were also found for certain values of the vocal tract
resonance.

reed tip posilion, when the model was run without vocal tract,
in good agreement with those measured by Backus (27). for
anartificiallyblownciarinel.Zvwasasingleresonancewhose
frequency and peak height could be varied. This approach to
the vocal tract avoids using a specific model of the effect of
the geometry of the tract on its resonances, and indeed avoids
the question of where and how the vocal tract terminates. Since
the player can only control one resonance (usually the lowest)
at a time, and because the operating frequency of musical
oscillators is known to be determined mainlyby the resonances
near the operating frequency, we expect useful results from
this approach.

COMPUTER SIMULATION
All these effects were found to occur in the computer

simulations. Here we wili concentrate on the operating
frequency, since this is unambiguously related to the musical
variable of pitch. The connection between the pressure
waveform in the mouthpiece, and the musical variable of the
timbre of the radiated sound is less clear.

For Z, the calculation used the impedance function of an
open tube moditied to include the well known high frequency
cutoff. The reed generator was similar to that described in ref.
(14). except that the reed resonance frequency was 2500 Hz
(25),andforthereactivepartofthereedopeningimpedance,
the empirical form given by Backus was used (28). These
changes yielded waveforms for the mouthpiece pressure and

system. For a theoretical derivation otthis resull see ref. (17) ,
and for experimental confirmationsee ref. (22). It is also known
that the regime of osciliationwili generallybe based on the peak

~~~:~~; ~~e~~~t~~~ i~~v~~:~~~:~~t~n~s~~~~~~~~ebcea~a~~~
on the vocal tract resonance provided that the resonance is
lower in frequency than the lowest competing instrument
resonance, and that the resonance is strong enouqh.Thus lt
is predicted that the clarinettist can alter the pitch of the
instrument flat of its normal playing frequency by using vocal
tract resonances. This type of pitch control is known to
musicians to be possible, and is used in Jazz technique where
it is known as "bending the note".
(2.) Itis known experimentally (23)thatifoneof.tH~higher

resonances of the distributed linearsystem becomes more
prominent than the fundamental, a register change can
take place whereby the regime of oscillatlon-Is re
established based on this higher frequency peak,
However,wecanpredictthattheregist~rchangecould

also be affected by vocal tract manipulation 'if the higher
resonance peak is enhanced byinaking a.vocal tract
resonancecoincidewithit.ltisknownto,bepossibleto
change registers withoutlhe use of the regist~r key and - - - - - - - - - - - - - - - - - - T _

while retaining the low register fingering. The technique sou
is known as"bugling" (8). In this way, regimes based on
the first, third, fifth and seventh harmonics of the
fundamental can be produced, corresponding to the
frequencies of the prominent peaks in the impedance of 600

a straight column of air open at one end and closed at the
other.

(3.) Itisknovynbothexperimentally(23),(24)&ndtheoretically 400

(14),thatiftheresonancepeaksofthedistributedlinear
system are poorly aligned with respect to the harmonic
series, that "mulliphonic" tones can be produced.
Multiphonic tones are tones with a complex periodicity
which generally sound like a superposition of two or more
tones of different frequencies. It is thus predicted that
certain alignments of the vocal tract manipulations may
assistintheirproduction,usingalteredfingeringchosen
to produce the effect (7).

(
4.)

:~t~:o~:t~~~:~tv~csa~~~;~t~ :~u~a~: ;~:~~~~ra~~~ ;~~U;:a~~:r~~~~~~~.Of~~~:~~~:, o~~7~;of1:~;'a;~:ett;:hr:~~~~::~
regime of osciliation to be based on the vocal tract frequencies of the tube representing the clarinet. Diagonaldottediine
resonance frequency over a wide range of 'pilch. This may represents the vocal trect resonance frequency. Horizontal axis
occur in one technique of performing the effect known represents frequency of vocal trect resonance. Vertical axis represents
asthe"glissando".Anoteisfingeredveryloo~elysothat osciJiation frequency of combined system.Peak height ratio is 0.7

the covered tone holes leak. It is found that the pilch of
the instrument can then be varied by the player,
continuously over a wide pitch range, quite controllably.

All the effects predicted aboveare well known to clarinettists,
and it is also well known that the timbre of the instrument can
be greatly controlled by the player. However,instrumentalists
disagree on what variables of embouchure they are controlling
when they produce these effects.
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Figure 2. Similar to Figure 1 but wilhpeakheighlralio 0.5.

The question then arises whether the vocal tract resonances
are ever large enough in practice to cause these effects.
Backus (10) reports that the peak impedance of the vocal tract
measured at the mouth is an order of magnitude less than that
typical of the clarinet. However, these measurements were
made with the vocal tract terminatingina short length of tube
with a cross sectional area of 11.4 square em. The typical
height of the impedance peaks for a tube of variable cross
sectionalarea,measuredatoneend,ismainlydelerminedby
theareaofthelubeallheplaneofmeasuremenl,lheinfluence
of losses on peakheighl being similar for diHerenl tube shapes
of the same average crossseclion and length. This slalement
has been verified for various tube shapes, by direcl caJculalion,
using the method of Plilnikand Strong (29). Since the typical
area of the vocal tract at the mouthpiece in clarinet playing is
1.5-2.0squarecm,thepeakinthevocallractimpedance
seen at the reed is at least 5 times greater than those measured
by Backus. A similar argument explains the failure lo see lhe
eHeclsdescribed above in an experiment (10) where a clarinet
is artificially blownlhroughalubemeanllo represenlthevocal
tract. The model lracllerminales allhe reed in a large diameler
section of lube, solhe impedanceseen al the reed will be much
less than lhat of the real vocal tract.

CONCLUSIONS
Our compuler simulalions indicale that vocal lracl resonance

control islhemain melhod used by the playerlo effect large
pilch changes and to change regislerswilhoutlhe use of the
register key. Compuler simulalions using different reed
paramelersshowedthaltheeHeclofchangestolipparamelers
was incapable of causing the large pilch variation possible on
theinstrumenl: see by comparison ref. (25). Thus it appears
thal the term "Iippinglhenole", used for pitch bending, may
be a misnomer.

A full account of the calculations and their results is being
prepared for publication.
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Nonlinearities in Musical Acoustics

Neville H. Fletcher
Institute of Physical Sciences. CSIRO
Limestone Avenue
Canberra ACT 2602

ABSTRACT: The role of nonlinearity in the behaviour of musical instruments is discussed. with particular reference
to the clarinet, the trumpet, the flute, the violin, andcertainpercussioninstruments.

W '" W n + i3an'exp(-2kntl

so that the string emits a note with a descending "twang".
In gongs, particularly those used in China, the shape can be

arranged so that the pitch glides either downward (fora flat
faced gongl or upward (for a slightly domed gongl,theglide
being as much as several semitones [2].

W n '" nw,(l + an'l

where the amplitude an and phase <Pnaredetermined from the
way in which the motion was started.

Foran "extended"system,likeabelioraviolinstringorthe
air column in a trumpet, which has several possible vibration
modes, we have a set of equations like (11and solutions like
(2) for each mode xn. The mode frequencies W n for a real
system do not ever have exact integer ratios. The stiffness of
real strings makes

Further,ifweareinterestedinthesystemonlywhenitisnot
being acted upon by external forces other than steady ones,
for example a piano string after the hammer impact or a
trumpet playing a steady note, then we can neglect Ht) or
incorporate it as a change of origin for xn. As we all know,
the solution to equation (llthenhasthesimpleform

for example in pianos, and there is a similar sharpening of
upper mode frequencies in simple open pipes, while bells and
gongs have mode frequencies distributed in a quite complex
way. All this, however, is still quite linear. If we excite a bell
with its clapper then each mode sounds out by itself and dies
away according toan expression like 121.

The complication begins to arise, for simple systems like
plucked strings or hammered gongs, when the initial amplitude
an becomes so large that we can no 10ngerneglectGlxn,xnl in
Ill. The simplest case is that of a plucked string. At large
amplitude the tension Tofthe string isincreased,in proportio n
to xn'. every time the string moves away from equilibrium. The
restoring force is proportional to the product Tl7'x n and so
there is an extra term in G varying like xn'. Nowxn' involves
an'cos 31wnt + <Pn), which can be expressed as terms in

III an3coslwnt + <Pnlandan3cos31wnt + <pnl,andthefirstofthese
is at the correct frequency to influence the left-hand side of the
equation. The resulting solution 111for Xn has a frequency W

which varies like
where a dot implies differentiation with respect to time, and
on the right-hand side of 111we have collected all the terms
not explicitly accounted for on the left side. kn and wnare
constants chosen so that there are no terms linear in Xn or Xn
on the right side. F(tl is a forcing function that represents the
external force on the system while G(xn,xnl collects all the terms
in xnor xnof higher than first power 111.

The linear approximation arises from the observation that,
if Xn is small compared with some characteristic dimension of
the system, then x'n is very small and we can neglectG(xn,xnl.

LINEAR AND NONLINEAR OSCILLATORS
All the instruments of music, and indeed almost all physical
vibrating systems, behave as linear or harmonic oscillators if
their amplitude of vibration is small enough. There area few
singular cases which we meet later, but this assertion really
derives from the mathematical process of neglecting all but the
most important terms or from the physical process of assuming
all elastic forces to be reasonably described by Hooke's law
provided the displacements are small.

Suppose that the coordinate x., represents in a general way
some oscillatory quantity. It could be the physical displacement,
as a function of time, of a mass hanging from a spiral spring,
or the displacement of a point on a vibrating string, or the
velocity of air flow in a wind instrument. Whatever it is. the
equation describing its behaviour can be written in the form

Nearly all the acoustical theory to which we have all been
exposed over the years has been linear -twicetheexcitation
gives twice the response - though we probably recall that
at large amplitudes, as in shock waves, the situation is much
more complex and nonlinear equations are involved. But this
is too complicated for most of us to worryabout,and surely
shock waves are restricted to explosions and supersonic
aircraft anyway!

Against this background it may come as something of a
shock to realise that the behaviour of musical instruments
such as the violin and the clarinet is dominated by nonlinearity
and we have no hope of understanding their behaviour without
considering it quite explicitly. In these few pages I would like
to give a gentle introduction to nonlinearity and its importance
in musical instruments. It is not a subject to which many
people have given explicit attention, and I apologise in advance
for the limited reference list, but a recognition of its importan ce
is quite fundamental.



SELF-EXCITED OSCILLATORS
Of far more interest than the free oscillators discussed above,
from both physical and musical points of view, are the self
excited oscillators which can produce a steady sound when
supplied with a constant source of power. Such oscillators are,
of course, common in the communications industry as well,
but the design objectives in the two fields are completely
different. Thewoodwind,brassand bowed-string instruments
all belong to this category and for all of them nonlinearity is
vital rather than merely incidental.

From a mathematical point of view Fit} in 11)is still constant,
so can be neglected, but the physical system has been so
arranged that Glxn,xnl now feeds back part of the acoustic
output as a driving force, so that the system oscillates of its
own accord. We examine a few typical systems in turn. In all
of them we have a very nearly linear system - the air column
or the string - coupled to a highly nonlinear feedback
controlledgenerator-areed,anairjet,orafriction-regulated
bow.

In (11we can now suppose that the damping coefficient kn
is that which refers to the resonant system alone, without its
generator, and that G may now contain terms in xnand inxn
contributed by the generator. From (2), the condition for an
oscillation to begin and build up isciearlythatG should contain
a term in-phase with xnand larger than 2knxn. Conversely if
this term inG is smaller than 2knxn, the oscillation will decay,
while if equality prevails it will remain steady in amplitude.

THE CLARINET
One of the simplest systems to analyse is the clarinet [3, 4J.
It has a light, responsive elastic reed closing one end ofa
cylindrical tube as shown in Figure 11a!.The player's mouth
provides a blowing pressure Po tending to close the reed,
while the acoustic pressurep inside the mouthpiece lwhich we
take as our variable xnl tends to force it open. Since the
resonant frequency of the reed is arranged to be much higher
than the playing frequency W n the reed position responds like
a simple spring valve and lets more or less air into the mouth
piece from the player's mouth. It is this flow of air, U,which
drives the instrument oscillation.

The actual form of U(p}, which is the same as that of Glxn)
except for a phase shift of 90°, is shown in Figure 11bl. If the
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Figure 1: (ai Schematic diagram ofa clarinet mouthpiece and rube.
The reed is blown closed by the blowing pressure Po in the ptever's
mouth but this is resisredby the acoustic pressure p inside the
instrument. The volume flow is U. Ibl The stetic nonlinearrelarion

berweenUandp. The normal operating point is close toA.

internal pressure p is equal to the blowing pressurepo,which
is typically about 3 kPa above atmospheric (i.e, 30 cm water
gauge),thenthere is no air flow into the mouthpiece and we
are at point O. As p is decreased the flow increases by
Bernoulli's law as (Po-plV, but soon this begins to be balanced
by the fact that the pressure difference Po-P is forcing the
reed closed. This closing effect dominates to the left of Cand
at Bthe reed is forced completely closed. The normal operating
point is near A with the acoustic pressure swinging back and
forth along the curve BC. Thisaetuallyrepresentsa negative
resistance because the flow U is measured towards the driving
pressure rather than away from it. In the region BC,Glxn)isin
phase with xnand the clarinet sounds.

It is clear that the very functioning of the clarinet and similar
reed instruments depends upon the nonlinearity of the flow
relation U(pl for the reed but this nonlinearity also has other
effects. The curve in Figure 11b)is invariant if we change the
blowing pressure Po - it simply slides along the axis - while
the operating point always oscillates about atmospheric
pressure. Clearly if Po is too small then A will lie on the curve
between C and D, and G will be dissipative rather than
generating, while if Po is too large A will be to the left of B
andGwillbezero.

If the operating pressure makes small excursions about A
the coefficient of xthat it contributes is essentially the slope 0 f
the curve at A. If this is greater than 2k the instrument will
play - if not then we must remake the reed. As the pressure
excursionincreases,however,thecurvatureofthesectionBC
begins to introduce harmonics of Wn-preciselyphaselocked
- into the flow U. Theseappearindrivetermsnotonlyforxn
but also for other modes x., through equations like (1) and,
since the cylindrical air column has nearly harmonic resonances
at about 12n-1)wl the odd harmonics are preferentially
reinforced. Quite generally, since the nonlinearity can be
expanded as a power series in p, the amplitude of the sth
harmonic of mode n will vary initially as an'.

As the pressure amplitude grows larger and swings from X
to V say, the effective value of the coefficient of xin G decreases
to roughly the slope of the line XZ, and growth stops when
this is equal to the tube loss coefficient 2k. Fora loudly blown
reed -the amplitude is controlled by changing the geometry
of the reed with the lips - the pressure excursion is typically
like XV in the figure and the flow waveform is something like
a square wave. This produces many harmonics, no longer with
the simple an' amplitude relation, and the sound is rich and
reedy.

THE TRUMPET
In the case of lip-blown instruments such as the trumpet, the
situation is rather different because the blowing pressure forces
the lip valve open rather than closed [4-61. This reversal insig n
requires a compensating phase change of 180° somewhere else
in the system, and this is introduced by adjusting muscle
tension so that the resonant frequency for buzzing of the lips is
just below the sounding frequency rather than well above as in
the case of the clarinet reed. It turns out that the exact lip
resqnancefrequency is critical to 'the operation of the system,
so the player can (and mustladjust his lips to select just the
pipe mode required. There is no blowing pressure limit for
brass instruments as there is with reeds, and the dynamic
nonlinearity is of the form shown in Figure 2. The limit to the
sound power output is set only by the blowing pressure and
volume flow that can be applied by the player.

FLUTES AND ORGAN PIPES
Among the gentler-toned instruments the flue organ pipe,
flute and recorder are alike in that their sound generating
mechanism relies upon a nearly plane jet of air emerging from
a flue (or from the lips),traversing a mouth-hole cut in the pipe
near one end, and then impinging on a more or less sharp
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Figure 2: The static nonllnear relationship between airflow Uand
mouthpiece pressure p for a lip-excited (brass) instrument blown
with pressure Po- The dynamic flow relationship (dotted curvel is
chenqed in sign becsuse the operating frequency is above the lip

resonance. The normal operating point is ne8rA.

upper lip as shown in Figure3(a).Thejet can be deflected by
the acoustic flow through the pipe mouth so that either more
or less of it enters the pipe at the lip to drive increased pipe
flow. The whole situation is complicated by the fact that the
interaction between the mouth flow and the jet takes place at
the flue where it induces transverse waveson the jet which
take an appreciable time to reach the lip. Detailed study 17-91
shows that the phase relations are appropriate for regeneration
when this wave transit time, which is close to twice the jet
flow transit time, is very nearly half a period of the oscillation
in the pipe.

Assuming now that this phase shift has been appropriately
adjusted by varying blowing pressure and f1ue-to-lipdistance,
it is clear that the flow into the pipe at the lip, and hence the
interaction function G, has the general form shown in Figure
3Ib). Here Umistheacousticflowinthemouthand Uiisthe
jet flow into the pipe. The curve saturates for large positive or
negative values of Umwhenthejet is flowing entirely into or
entirely out of the pipe. The operating point A is generally set
asymmetrically so that the jet flows predominantly outside the
pipe in its undeflected state. If the slope at A (allowing for
other factors in GI is greater than 2k, then the oscillation will
grow, to stabilise eventually (in fact after 20-40 cycles) toa
sweep such as XV for which the slope of XZ is equal to 2k
(again allowing for any deviation of the phase shift from the
optimal value).

This nonlinearity both limits the amplitude and generates
harmonics which can interact with the higher modes of the
pipe. The relative strengths of even and odd harmonics depend
critically upon the placing of the operating point Aon the curve,
and this is one of the operations carried out in pipe voicing,
or one of the performance variables available to flute players
[9,10].Therelativelygentlenatureofthenonlinearitygivesa
much smaller degree of harmonic development to the tone
than is the case for reed pipes or lip-blown instruments.

STRINGS
Asa quite different form of nonlinearity we consider now the
bowed-string instruments. The string is itself a nearly linear
vibrator and the interaction at the bow involves a stick-slip
motion derived from the fact that static friction is greater than
dynamic friction, which is itself velocity dependent. The
speedvoofthebowisconstantand,ifwetaketheoscillatory
variablexto be the velocityvofthe string at the bow position,
then the curve relating the transverse force Fon the string to

c~:~~~_~,-je_t_u_ppe_rli_p _
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Figure 3: tel Schematic diagram of an organ flue pipe. The air jet
emerges from the flue, crosses the mouth, and strikes the upper Iip.
The jet has waves induced upon it bv acoustic flow through the
mouth and these deflect it into or out of the pipe at the lip. (bl The

nonlinear re/~;o;::':c~~r;;;:~Z!:tJ:";;,r~~::~h::~~t~.at the upper

The normal operatingpoint is near A.

the velocity v has the form shown in Figure 4. The nonlinearity
is obviously pathological,with a discontinuity at v = Yo'

The nonlinearity of the frictional characteristic implies that
we could have self-sustained nearly sinusoidal vibrations about
an operating point such as A, but in reality this can occur only
for the case of a large oscillating mass driven by a small
frictional force. The case of the bowed string is at the opposite
extreme - the string mass is small and the rosined bow
exerts a large frictional force. The motion then turns out to be
one in which the string moves for a large part of each cycle
in the sticking position Bandthenmakesaswitchingtransition
fora small part of the cycle to the slipping position C. This
stick-slip motion is so highly, and indeed essentlallvnonllnear
that it is quite inappropriate to attempt to analyse it by
considering growth from the nearly linear situation. The string
motion has however been analysed in detail, beginning with
the studies of Helmholtz and Raman, and we now have a very
good appreciation of most of the subtleties of its behaviour
[11,12].
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Figure 4: The relation between trictionet torce Fandstring velocity v

fora bow drawn with velocity voacross the string.



Figure5:Athinbar(orplate)kinked(orcreased)atasmaliangleq,.

EPILOGUE
As a final pathological nonlinearity let me return to consider a
passive vibrating system consisting of either a very lightly
creased thin plate or a slightly kinked thin bar held between
clamps as shown in Figure 5. If the oscillation amplitude is
very small, then simple analysis shows that the point A must
remain fixed to first order so that the first and second modes
will be respectively the antisymmetric and symmetric vibrations
of the two half-bars of length L. However, as the vibration
amplitude increases, nonlinear effects of the kind we have
discussed before will move the point A downwards by an
amount proportional to an'(1 + cos 2wntl where Wn is the
frequency and an the amplitude of the mode involved. When
an becomes large enough,thepointAwiliapproach the line
BCand the bar will then be able to sustain an additional mode
in which it vibrates as a whole as a bar of length 2L. The
frequency of this mode is only about one quarter of that of the
previous fundamental.

All this is not surprising when the angle rP is reasonably
large. What does give cause for wonder is that this transition
behaviour is confined to an amplitude range of order Lsin rP,
which clearly approaches zero as e aporoaches zero, giving us
another pathological or essential nonlinearity. This effect - a

Terminal 4 - Heathrow
The opening of Terminal Four (T4) at Heathrow

Airport in April 1986 will have been treated by regular
air travellers with a great sigh of relief, as it will no
doubt decrease the congestion experienced in the
other terminals during the past few years. The presti
gious new building on the south-eastern perimeter of
the airport will cater for upto eight million passengers
per annum right from the start, and will service all
British Airways overseas flights as well as their Paris
and Amsterdam routes, and all KLM and Air Malta
flights. The opening of the terminal may, however,
have been greeted with rather less enthusiasm by the
residents in nearby Bedfont and Stanwell, except in
so far as it meant the completion of several years
major construction work.

During the Public Inquiry on the planning application
for T4, held between May and December 1979, the
most important single issue related to noise. There
was concern firstly, about any increase in air traffic
which might result, and secondly, about ground move
ments and activities around T4, which unlike the exist
ing terminals was to be situated at the edge of the
airport and close to a built-up area. The Inspector
recognised the potential problem as presented to him
in the evidence given by the GLC and other iocal
authorities, and made a number of recommendations,
most of which were accepted, some in a modified
form, by the Secretary of State and included in the
planning conditions.

Regarding total air traffic he recommended that
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annual Air Transport Movements (ATMS) should be
limited to 260,000 once T4 was opened. The Secretary
of State changed this to 275,000 but following the
inquiry on Terminal Five the government decided in
the White Paper on Airport Policy to scrap the limit
altogether, The latest figures indicate over 285,000
ATMS per annum at Heathrow.

Many positive steps have however been taken to
implement the Inspector's recommendations, These
include the construction of 7m high concrete noise
barriers, with a total length of 1.2km, covering the two
aprons on the 'land' side of the airport, and some of
the taxiways. Furthermore all maintenance work in
volving the running of aircraft engines at T4 throughout
the day was prohibited. On the operational side con
ditionswere set for T4 banning aircraft movements, the
running of aircraft engines, and the use of APUs (aux
iliary power units) between 23.30 and 6.30 hours. Sub
sequently however, following an appeal by the British
Airports Authority and a further local inquiry, these
conditions were relaxed to exclude aircraft on or taxing
to and from the apron on the airport side of the ter
minal building. This relaxation was agreed on the
basis ofa three year experiment during which time the
BAA and local authorities would monitor night time
aircraft noise in the residential area. Continuous
monitoring of aircraft noise is now taking place at sites
in East and West Bedfont, and this is supported by
occasional sampling at other locations in that area.

~~~;;~~~: ;~O~o~:o4n Ulnvfr~~,::,,~~;n~~/I~~in~eJ~fe3, v~~a~:
1986.)
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ABSTRACT:
This paper describes a practicaJ evaluallon melhodforlhestochaslicnoise reduction effect when
a slationary random noise excitation of arbitrary non-Gaussian disIribulionlypeisattenualedby
inserting a sound absorbing malerialinto a room. BypayingspeciaJattention 10 the change in the
acouslicsystemduetolhelntroductionofthesoundabsorbingmaterial,il;spossibletoevaluate
the ';mproved'noise levelprobabilitydlstribullon after inserting the sound absorbing material: this
isveryimportantfornoiseevaJuallonandreguJatlonproblems. The validity of the proposed method
has been experimentaliy confirmed by applying it 10acluaJlyobserved data. TheexperimentaJresuits
are in good agreement wilh the theoretically evaluated probability curves. Values of
L5, LlO and L50 can be estimated within ±1 dB.

1. INTRODUCTION
As was pointed out in previous work (1), it is very important
to study the stochastic noise reduction effect of environmental
random noise which one encounters in a daily life, because the
statistics such as Lx sound levels (e·9., Ls,LlO,Lsoand

LgO) and an Leq evaluation index are used for evaluating
such a random noise environment. From the methodological
viewpoint, one can consider two approaches for the
probabilistic evaluation of various noise reduction systems. As
one approach, paying special altention to an acoustic system
change, by reinforcement of the existing noise reduction
system, a unified probabilistic evaluation method for various
noise reduction systems can be constructed. On the other
hand, another probabilistic evaluation method can be
constructed based on considering the resultant probabilistic
response of objective noise reduction systems, not from the
viewpoint of the above acoustic system change. Based on the
first way of thinking, by considering the reinforcement of the
presentsoundinsulationwall,aunifiedprobabilisticevaluation
method for predicting the improved noise level probability
distribution (or noise intensity probability distribution) was
proposed by use of a somewhat modified statistical energy
analysis method (2). That is, in order to study systematically
the mutual relationship between two probability distributions of
the noise intensity fluctuations before and alter improving the
acoustic character of a wall based on the reinforcement of the
presentnoisereductionsystem,anewtrialforthestochastic
noise reduction effect of the wall was proposed.

Based on the above unified theory due to the acoustic sys
tern change, this paper describes a practical method forevalu
atingtheprobabilisticresponseofanothertypicalnoisereduc
tion system inside a room. More concretely, as one of the typi
cal noise reduction systems inside a room, the probabilistic
evaluationmethod of a sound absorbing materialhas been con
sidered here, since no probabilistic evaluation of a sound ab
sorbing material can be found despite many previous works
(3-5)

Finally, the validity of the proposed evaluation method has
been confirmed by use of actually observed noise data.

2. THEORETICAL CONSIDERATION
2.1 A General Theory on the Noise Intensity
Probability Distribution

In order to evaluate the stochastic noise reduction effect for
reducing the arbitrary Lx sound levels before and after the
reinforcement of an acoustic system, it is first necessary to
introduce a general theory on the improved noise level (or noise
intensity) probability distribution function based on the original
probability distribution form before its reinforcement. In this
section, an objective explicit expression for the improved noise
level {or noise intensity) probability distribution function aIter
the reinforcement is briefly given based on the above-mentioned
previous work (2). Let x and y denote respectively the noise
intensity fluctuation before and alter using a noise reduction
system (i.e., before and alter the reinforcement of acoustic
system). The improved probability density functionPy(y) alter
using the noise reduction system is expressed as (2):

Py{y) ; Jo (-I)r~{aY)'px(Y) (1)

withAr ~ ~ {exp (JI ~ (Ky,n - Kx,n»)Jle;o' (2)

wherePx(·)istheprobabilitydensityfunctionbeforeusingthe
noise reduction system. Moreover, Kx,nandKy,n denote
respectively the nth order curnulantswith respect to the random
variables,xandY.FromEq.(1),theimprovedprobabilitydensity
function Py(Y) alter the reinforcement of acoustic system can
be constructed by use of the originalprobabilitydensity function
form Px( . ) before the reinforcement.At this time,the cumulative
distribution form Qy(Y)-which is very important for the purpose
offindingyanarbitrary Lx ~undleve~canbederivedasfollows:

~:~) ;6Px (~) d~ t r~1 (_I)r rf (aV- I
Px(y) (3)



(10)

Originally, the power frequency characteristic,"i (i=1,2, ... ,N),
can be simply estimated by use of two moment data
of Xi and Yi,asfollows:

<Vi>
ai=~·

(5)
Of course, it must be noticed that this parameter isa proper
physical constant even in the arbitrary cases with a general
random noise excitation. Therefore, the pth order
moment, <yP>,for y can be estimated as: (11)

<yP>= i+j+ •.I.+n=p i! j~: •• n! ar a~ '" ,,~ <xr .x~ ... x~>,
(6) by using the statistical property of the input noise intensity

fluctuation, Xi (1=1,2, ...,N), in each frequency band and the
power frequency characteristic, ai' of the sound absorbing
material. Furthermore, from the mathematical viewpoint, it is a
well·known fact that the pth order cumulant is given by the
statistical information from the first order moment to the pthorder
moment, as follows (6):

Ky,l=<y>, Ky,2=</>_<y>2, I(I2)

Ky,3=<y),- 3</> <Y> +2<i>, ....

Hence, the distribution parameters p, i and Ar in Eq. (7) can
be determined by substituting Eq. (11)intoEqs.(4),(6)and(12).

(7)

Needless to say, the above concrete form of the expansion
coefficient, Ar, has been derived from its definition as shown
inEq. (2). In this case, it should be noted that one can
reasonably employ the logarithmic normal distribution functi on
asPx(y):

Px(y) = [(2n)" oy]-I exp -I f ln y - ~)2/2i]

since a standard Gaussian distribution is very often employed
as the approximate form of the probabilily density function for
the noise level fluctuation (i.e., this function form is connect ed
with the logarithmic normal distribution function for the noise
intensity fluctuation under consideration). Therefore, the

~~~r~~~i~~ ~~~tribution functionQy(Y)in Eq. (3) is concretely

Qy(Y) =l [(2n)l; 01;]-1 exp -[(1n I; - ~)2/202] dl; +

+ Jl (_1)r (A/rl) (a/ay)r-l.

Moreover,thecumulativenoiseleveldistribution,Qy(L)'directly
connected with the actual noise evaluation can be easily
~~~;~dbYUSeoftheaboveexPlicitexpressiOnforQy(y),as

Qy(L) = Qy(Y) IY=YO.lOLIlO' (8)

whereYOdenotes a reference noise intensity usually taken

as 10-12 (watt/m 2) .

2.2 Relationship between Power Frequency
Characteristic of Sound Absorbing Material and
Distribution Parameters of Probability Expression

In
20rder

to determine the distribution parameters
~,o and Ar contained in .the cumulative probability
distributionexpression,Eq.(7)ltisfirstnecessarytocalculate
the pth order cumulant (or the pth order moment with p=1,2,
..) of the noise intensily fluctuation, y, at an observation point
l..etXi(i=1,2, ...,N) be an input noise intensity fluctuation
existing in the ith frequency band before using a sound
absorbing material, and Yi(i=1,2, .,N) be the output noise
intensity fluctuation after using this sound absorbing materiaJ.
Moreover, let the attenuation coeflicient,"i(i=1,2, ...,N),
denote the power frequency characteristic of the sound
absorbing material at the centerfrequenCY,f ci ,of the ithoctav e
band (or one-third-octave band). Based on the additive property
of energy quantities, the output noise intensity fluctuation, y,
attheobservation point can be easily given by summing all of
the noise intensity fluctuation in each frequency band:

(9) Figure 1 Block diagram of experimenlal arrangement afterinsertinglhe
soundabsorbingmateriaJintothereverberationroom.



TA£lLE 2
Power Irequ.ncy ch. r.cttris tlc . " j 01 the
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TABLE 1
The averagad noiae ll l el all y ,-lore , "d afl .. ln aer1ing th.
6Ounds bSOfbll1g malerlaI II1I0 Ih . reverbe nlli ol1 room.

II should be noled that Ihe proposed method Is able to
eva!uale the atQChssticrespenseolan 3ltlilnlry lloOUldr8dJcl ion
system once the power IrllQlJency cne-ectereue 0' It' e system
and the . tal,stical lnrormation on Ille il1put noise IntenSIty
fl..cluallon are g'lIeI1experimentally or theorebcslly in adv8rlCe
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0 .1 850
08880

2.15280 10"
3.111.10"
2,880. 10"

pow. rfreq ... ncy
cl\o.rl ct.r1IUC" t

113 oc:tlve bo nd
tel'll, freq... ncy

""

Fig<Jrt 2~hW"" """oI "",,"sUlW>Olf!l "t"'- IIOII .Itu<; /lJll rion alr"t
""ertmgr"" .__g mar,,""' 4'tIOI"-....tOetwIiontoOt7l.

FifJ",. 3 A C"Ot!lPOIrisOtlO~_"nlll.rt>.orehCaIIr '~aied curvtJ. Oy

u.. nl rhI PfOPl>Soo m&ll><>d and lh.uper""",lal Y Mtrlpifd (XJinl.
!ot tlleknptOllt'dc lttrl<Jlative pmO.l>.'Ifryd.. rrrbul!onl ft"t in. etlirlg ll!e
l ound abl n' l>ing ml t8rla1,1e>g8tlle,wlthrt>" • • perim8n1aNyoampted
poInl.I>e/(jl'l l'l.etmg lhll.ound at>lo,/lingmal_, £'p"tim8nrally
~(K)/f1/'~_fI<fOy a.andlller~_ledCUlYll

Oy .... oIEq. (71.,.""'PlCrlwolty_n u _l/Ielitst r.""
01 Eq./ 1J .~-- -. 111. fkslltltlrO"'''''ion ; - . -; IM ' «Xmd
~E~~~bMn~rhe_
absomIr>Q tMI.nala~_ld o., a

3. EXPERIMENTAL CONSIDERATI ON
1llee)<pefiment has been done in a reverber alion room and

In. block doagram01tile experimenlal arrangement 1$ shown
III FIg..... 1. Using a band'pass U ef llf\dan amplitier. whil e noise
gene t8led trom a random noisegene<alorWftSsuppj iedlothe :<
loudspeaker. The recei ved acoustic oose has been rec cr eee 6
~ use or a data recorder. f igure 2 sllOW$Ihe actual scene
ofmea.suring the randomn~se "uctuatlon afterinsert in lilthe

llOWld absorbing material Into the reverberation room. The
observed values of Ihe averaged noise intensity existing in the
ilh frequency band belor fil and alt er Inl<tlrting the sound
llbsorbng mal9Olll!porousma lerial;355(widlh)x 15 5 (heightl
x 69.0 (lenglhl em) are shown in Table 1. Here~ the usual
one·lhird-oc1_ bandana/yliel\8ll5~ used. The power

Ireo.oency character ,sbc. "j (l_ l ,2.3 ). ol lhe soun dabsorbing
malefiall is estimated~ use 0' Eq, (101 and ns vahJe is shown
in Table 2

fig ure 3 shows a compa-Ison betweerl lhe theore \lC3ly
evaluated c...-ves ~ use of the proposed metrood and Ihe
e~rimentally sampledpointaln\tle tormof aC\..rntJatrvel'lOise

tevel distributkln(after lrosertingthe sound absorbngmater~) ,

together wilh the actual datao bsel'ved before usJngthl$ sollld
absortlOng material. Hereupon, let us ceene the expansjon
express'Orl from the 'i~t term to the term with expansion
coe fficient Ar( r . llin EQ.l7l.as the rth approximatKlnof
Qyl ll . From .lh<Sfigur e, it ill obvious that Ihe successive
addition of higher ellP8Oslon terms move s the ltl eoreticaJ
probability curvas clos9r 10 ilIe el<p8rimentaly sampled poi1ls.
Moreovef. accordingto lhe fJrstandior secondapproximations
of 0y(ll . the prediction error s of evaluation indices ,
l S, L10 " n(l l OO· usuaJlyusedin the actual noise evalual ion
and/or regulation ~ems are almost aI w!thin 11 1l8.

,
.i
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4. CONCLUSION
A oew melhod /gr ~ng lhe Improved noise level

probabiIityclstribullonllllerNertingasoundabsorbi1gmaterial
ntoaroomhasbeenprOPQ68dbesedonlheOfigniinciwlevel
probabili tyd.. lnbutiotIbe~r""lorcemefllol'lt1e ac:ouslic

system. The etrec l 0 1thtI slahstlcal property 01 the input noise
emill ed from the sound sourc:elllld Itle power ff equency
chlmocteri&tie oj tlle~llbsofblngmaleria1 on !tle improYed

noise l8'veIOfno lH lnIal'lBlty prtltlat)lMtyds lrlbutlOfl is retlecl ed
in each distr ibution paremeler of the cumooli\le probability
distribution el<pffl$$lOtl. Thevaldllyoflhe proposedevalualion
melhod haB been expe rlrnen1allv con f..med by applyi"O n 10
measured r>oise <leta Th, expe rlmenlalresutls have been In
good agreemenl with the lheorelicallv evalualed probabii ly

Research on this kind of probability evaluation for varoo s
noise reduction s)'Sterns ls s~. ln an ear!ysl age01sludy , And
so, lhispapethaBlocussedonly on rtsfundamentel especlB
There sill remain many problems when apjl ied 10otner aclual
C8$(!S;lt1iswllbealuluresludy.
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TECI-II'IICRL I~OTE5 - -----
Roar of gas-fired furnaces tamed

Flames extending 2m or more from the nozzle of
industrial gas burners are striking not merely because
of their luminous quiver but also on account of their
ear-splitting roar. For Alcoa of Australia Ltd. they
presented a noise and operating problem until aCSIRO
study showed how these effects could be alleviated.

Burners like these, of1.5MWcapacity, are used to
fire the reverberatory furnaces at Alcoa's Point Henry
aluminium plant, south-west of Geelong.

The 100-plus decibel noise (with the furnace door
open) bellowing from the burners corresponds to only
one ten-millionth of the flame's energy being converled
to sound, but it is well above the acceptable limit of
~~s~BA for continuous exposure of unprotected work-

The company sought the assistance of the CSIRO
Division of Energy Technology. Dr. Andre Cabelli and
colleagues Ian Pearson and Ian Shepherd then began
an investigation of how gas flames generate sound in
order to devise ways of reducing the noise levels of
the burners.

Their work culminated in modifications being made
to a production burner at Point Henry which, at maxi
mum firing rate, produced a tolerable noise level of
85dBA (with the furnace doors open). Alcoa plans
toconverlall burners in the plant during the next
regular overhaul.

This was a pleasing result for Dr. Cabelli and his
team who, at the outset of the study, were faced with
a testing physics puzzle. How do you create conditions
that would muffle the combustion roar while keeping all
theotherflameproperties-Iength,colour, uniformity,
stability, etc.-at their optimum?

The reverberatory furnaces at Point Henry use a
nozzle that ejects air and gas from different orifices.
Mixing of the gas and air takes place simultaneously
with combustion, as opposed to the premixing of
reactants before combustion in some commonly used
domestic gas appliances. The former arrangement has
two advantages: it is safer and the flame is easier to
control. It is less noisy as well, but that is no com
pensation on the scale of the much larger industrial
burner.

To study the effect of various nozzle arrangements
and conditions, the researchers built a 30-kW scale
model burner composed of cylindrical aluminium mod
ules (150mm long, 150mm diam.).

They tried different-sized components (contraction
heads, burner tips, air distribution devices) and burner
tiles with different expansion properties, and measured
the various factors at work. These were taken and
stored by microcomputer-controlled instruments. Con
ventional equipment was used to analyse sound.

To study factors affecting the flame, Dr. Cabelli
turned to the Ubiquitous laser to illuminate sections of
the flame for short-exposure photographs to be taken.
When the airstream was seeded with fine inert powder,
the flow and mixing patterns within the flame were
'frozen' by the extremely brief light flash.

The experimenfs showed that the design of the
nozzle and the relative velocities of the air and gas
jefshad a considerable influence on the noise pro
ducedbytheburner.

By imparting swirl to the incoming air, the research-

ersfound they could improve the stability of the flame,
which in turn enabled them to make changes in the
geometry of the nozzle to give a 5-10dBA drop in
noise level.

Owing to the complexity of the processes involved,
extrapolation of measurements made with the scale
model to the full-size burner did not produce a figure
that matched the actual reading - noise reductions
were, in fact, significantly better than the model in
dicated.

Another plus was that'the pressure of air feeding
the burner could be reduced by about 90 percent lead
ing to a substantial saving in the power needed to
drivethepressurisingfan (and reduction in fan noise
as well).

The researchers haven't found all the answers to
the noise puzzle. They are now looking at the sound
generating mechanism more closely.

Alcoa of Australia Ltd. provided financial assistance
for the study. The Division would be happy to discuss
the possibility of working with other companies in a
joint project of this kind. .
For more information: Dr Andre Cabelli, CSIRO
Division of Energy Technology, PO Box 26, Highett,
Vic. 3190-Phone(03)5550333.

(From CSIRO Industrial Research News 178, Sept. 1986)

"Potty Doctor" tries to eavesdrop
on history

His friends call him the "potty doctor", but Peter
Lewin's novel theory of eavesdropping on history is
based on perfect logic.

Dr. Lewin, a pathologist at the Toronto Hospital
for Sick Children in Canada, believes ancient pots
may have acted as natural gramophone records, re
cording snatches of gossip or even music in Egyptian
or Roman potteries.

He believes it should be possible to "play back" the
sounds with new optical technology of the sort used
in compact discs. We might hear pollers discussing
the Niie floods or the latest on Cleopatra's love life.

While grooves were being etched in clay pots turned
on a potter's wheel or glassware being engraved, the
sound vibrations of nearby noises, including speech,
would have caused the pot or the cutting tool to
vibrate minutely.

This would have left an up-and-down trace in the
bollom of the groove corresponding to the sound waves
-a natural sound recording.

Attempts by Dr Lewin and others over several years
to extract recorded sounds with a gramophone needle,
used to "play" grooves in pots and glasses while they
were rotated on a turntable, have been unsuccessful.

if any voices were recorded, they were lost in the
meaningless sounds produced by scratches in the
grooves.

Now he has another technique. First Dr. Lewin will
have grooves-engraved on glasses while loud recog
nisable sounds such as dialogue or music are played
in the background. The newly made grooves then will
be probed by a laser beam.

The effect of any irregularities on the beam, reflected
back to a photo detector, will be translated back into
sound through a loudspeaker via a computer pro
grammed to screen out other irrelevant noises.
(John Newell in the Australian, 27 September 1986.)



InfinItely varIable,
EconomIcal,EffIcient.

'Syst em Mat dled' atte nuate d air syst ems are
moreeeacenr. more effective and more
econo mical because you only pay fo r w hat
you need
The variabi lity of our Rectangu lar nttenuator
cor rnaurancns isalmost infinite soavery
special computer programme Isused to
accur ately align required perf or mance t o
deliveredperformance.NOover-comoensanons.
no extra costs and optimum emcrencv
If your next air deliv ery system isn 't 'System
Matc hed' you 've wasted ti me and money.
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Technical Notes ..

Floor vibration
- CSIRO studies

Sla rlding in 8 build ing where you ca rl leel lhe rrcce
v ibr8te:","'en so,!,eonewal k !P811ICll~ be disc once rti ng

Th,'1 1$ occurring more l requently In our medium· rtS8
buildi ngs as des igners st ri~a lo r g reater Iloor spans.
The longer-span lloo rs tend to neve lower fund amantal
Ire quencies « 10Hz), and lowe r damp;ng due to the
sli1fness required to meet eenecucn crltarla . To tast
the dynamic pertcrmaece of co nstructe d floo rs, re
searc hers at the CS IRO Oi ~i slon of Build ing RC$Carch
nave developed a portab le inslr umenta lion syslom ,

Tha percapt ionlhat people have 01 vibrat ion Is highly
~a riable. This means that It Is almo st impossible 10
develop cle ar-c ut design criter ia , Howc~er, after test
ing suspend ed floors in a number of bui ldings, re
searche r Barry Schaler said that d81ligner s will have
to conside r tna dynamic perlo rmance 0 1 long·span
l loors {> 10m ) at the desig n stage.

A low level 01 damp ing was obaerved in the Iloo rs
tes ted al'ld Indicated that l o r many long·span floors,
addilio nal dampi ng needs 10 be built Into the structu re .
The resull s sll owed lh al a relat ionshi p e.li sted between
stallc stiffness and observed f,equency 01 vib ral ion.
ThiS relatlonshlp co uld be used as a li rst check to
see il the ~ lbr8,jOf'l 01 8 nccr syslem Is li kely to fall
into fhe low_ltl' quency area « 5Hz) where ellc ifafion
from loot lr a/fic can be a problem,
(F,om : RM>u/I~, CS/FlO DivlslOl1or (Jui/ding Ra8aafcll , Vol
fl . No 3, ,gee,)

Scientif ic terms made easy
C. /cu/u.ol rniduu ,"ow to cle.n up a bathtub " no
C. IOpUic A 'a lina eye
Coma Ital,.n : multl·toothad device lor re-

Commu te/or :: r:I~~:~t o.::~' d~~~~S to oel>oo l

g~7~~.50CliOfl ;~:I::~r:~~~nte:~;~es 11'110 Ihe

Cosine Tne oppo site of 'Stop Sign'
CUSl) To usa prot.n e lafl{luage

~Jt~;';nonIC./ ~:~?:~~::~~:::~r:~~o~~ tie"

a,aplf Principal item of a cow's diet
~~~::'''odni~tj~anclion g~~:;t belore brewing
Herm,tlan ol)el8 t01 Rec luse su rgeon

Z~~~~~use ~~!~~:Ii!~:!h;noce ros but with nO

Sinoular of len. , s pecifically a one·
surface optical element

~~i?':':~:8Y ~ r:~g°li :;u:t! ~~n~:~~~re but with
more tegs

NOImtJI . o!ut iofl The wrono answer
r.1~~~ , ~=~d~~ag~'" or place of bu.i ness

PofY'PJn A "" .d parrot
Poyntin g . ""'IOI A redundant term: all vectors Dolnt
S".etra A lemala ghost

~p.~:ifc:a~:reI8uon ~~:~ll~n~e:rrl~e~~~ 1
T"' Ilue Conversat;on
U/lf• •ioIalcalu tfophe 6ad ' unburn
Vort.... ~i~~...~;: tar:thematloal lioure oppo-

Will you please repe at that remark?

(Ft/ " "': " A Rartdom Walk. In Sci elfCe" , I....I/lu te 01 Plfy. ic . ,
London.'



(continued from 1J.6 6J
The group alreedy hea BOme co mputing Il kili ll . new

ever lhe po len lial 10rimprovement 01 til e group 's lech 
nical abil ity and inrormation re1rlevll l using mlc,ro ~om

pill e" has yet tc be lull y real ised. Our prlo nty 's 10
deve lop a compu ter programme lor Itle mOOelling of
acoostic' in large , paces (IIlJli,ing ray t racing techn i·
ques ) in an ello rt 10 achle .... opt imum resultt. Pretef1t ly,
ou r software inc ludes :

• Noise analy.' 01 air cond ilionl ng duc t,

• Calculation of ,.....rt:lerahon of , paces

• Progr ammes lor ,pectral analytla

• Comput ar automat ion of sound absofpllion testing
in rlt'le rtlet'at ion chamberw.,

New agreement on scientific journals
CSIRO hat proposed a new egree rnenc bet.ffn Its

Bureau 01 Informa tion and Pub lIC Com muni catIOn and
the Australian~y of seeeee. involving a maj01'
marketing a ffort to put the Al,lIlra1ian _Journal s 01
Sclenlific R_ rch on a .cund com merc Ial toot Ing.

The publi cal~ involved are the AUlwal ia" Journals
01 Agr ic ultu ral RetearCh , Biolog ical Sciences. Bolany.
Chemislry . Marine . nd Fres llw allt Resea rch. Planl
Physiology, Physic.. Sol i RelMl" ch, Zoology and Aus·
tra han Wild lif e R.....rCh.

The joum.", publ ished join l ly with the Australian
AcIdemy of Selenea. COlli about $2m to produce in
198501986 and returned almost SSOO,OOO In revenue .
They .re alto uMd In ' 1'e-lchange p<ogramme in whic h
CSIRO receives public . l ions l rom insl ilutions OYer
Sli!".

PEACE EtK>INEER"\IG tuos spec ialised
• •~jnthe llOldol..--ed .....CO/'IIn)I prOduetSIor__ l 0 )'Nf'

lnlhal __ Il1o..- lleveIllped avast

renge olprock>cltIOClI18' lormoSltypesol
noise probjems.

Four major eleme nts ol lhe baals for agreemenl a,e
thaI universities and ether user groups co nl rlbute
towards cos t of publjcallon ; reduced typesett ing and
other costs; increased subscrip t ion revenue and quo ll .
uee 01 overseas sUbscripUons In US doll ar, ; and the
preparat ion ot a po$i live mIlr ketlng plan Involving more
agg ressive pro mot ional suppo rt" wldor netwo rk 01
distributors. possib le pa id adverl l$lng and reguler price
reviews.

"The jo urna ls have IIIlabliahed In Ihe ir lorty year
history an important place In Ausl rellan sciet"lc,: ' Mr.
Dunstan said. " They are d itlribuled 10 more tmIn 120
ecvotnee ane are he!d in high rega rd by l !'le Intern.·
l ienal science commun ity: '
(labor.foryNrMS,~,I*.'

Data collection software
A " hand-he ld eJeetronic noteoook~ h.. been de

Yeloped fo r commerci al ..1811 by the CSIRO Division
of Mjnera l Physic, and M,ner-sogy, . nd M f'ling Re
searen ASIIOCialn. on behalf 01 Ihe Aus.. aloan Mlnerel
lndustriasRe'sellchAssoc:i.lionLtd.

lOllS . wh iCh slands tor Inter acll w Dall Acq uisit ion
Softwa re. Is clesig~ to al low int' t lclive entry of
numeric: and alphabetic dati InlO • portable. betlery·
powe red computer. It can be lINd to record obser·
vations collected in l he field and 10 have IheM ...." fied
at l ime 01 errlty. The dal. baM Ihul contIrucled can
be Ir a'lSfemKl 10 a ~ computer lo r •• chlvr ng or
lll'Ialysis w il hout the need l or u t r. key pUnch ing.

The IOAS software run s on !he Husky Hunt er• •
amall but very rugged Ilghlwelght portable computer.
IOAS ilse lf ill mark eled by Good ell)' Pry . Ud.• of VIc·
loria .

(From CStRO IJ_M• • E_VV Bull."", Oclob«. I~.'
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~goAu~~IC SOnw"RE
BAT. MOUSE. RACOON a nd LION II

esu4 1e olrou', sm.' I,inle racb v.acoua-

:~~~I~ar:;r,s,:::o=~:,:...:v~~,~~:
compu ,e r. These p' og ra.......... will aulsl

::::t:in~v=~ b~~'''~:;
we'e deYeloped by the Depatn.... nl oj
Housing and Consl ructio n end "CADS .
ThISYm., be liCeI\sed lh,ough "CAOS
10< mai"".... e or mlcrocompu le<' Ins till
"lion or allemalive!y .. CADS .......be.
org.anlsal ionsma,accr..s lhemltlrouQh
:."r;;n~Ofbur"auk_elheyare

BAT oelerm ines 1he .nenll8l""" or a
barn.r wa ll at seve "lrequeoncy btInda

w~~:=rm~1heHz total t. an..

:.?:"'3£r~Iw:'f~~~~s~
Ioaaol /I '<l"!}llof wa ll con.truelions "
s lo red In Ihe p«>gramme an(l ClIn be
~lerenced b,the use,.

R" COON Is a 'oom aco ustics pr o
g ra mme 1o. de 'e"", ;nin\! lhe aco~sllc

pfOj)llrtias of a ,ecta ngu la,.-oom. U hll
e bso rption C<H>ffic len\l; !" , a wide ,a"OO
01 ma'e ria ls stor~ In the P,oll,a mme

'o'L;g~ r~ne':.~n~: ~~. alle nualion ot
rec ta ngu la. or ci ,c ular inlern a ll, lined
a i, · condil;o ning duc ts 01 an,elze . The
e ffecl, or n rying lhe de ns ilyll nd lhlc k.
nMS 01 Insula tion ca n also be Inw sli ·
ga led

The four prog.am mes In the Nolle
Sulle , ,/1 menu d,iven Inle 'llctiv" pro
gra m..... . TlwI methodology On whlch
tllaya,,, ba oedis l!esc,lbe<I In the
"I R" H/Depa rtmen l ot Iiou s ,ng and

~lr3.ct;:'n~'f::.,,:::;~~:..a ~:~
~=,~I~~ngs.the T=,::.=na~
deeignad 10 run under MSOOS and
"" P9loed onftoppydiske"es. ll iaplan
ned lOe kJlAf\dthe Noise Su ile w'th pro
0"'_ COf\Inbuf~ by " CADS rnern·
berorgattutionl and ft.m, ec'ltftly ln
............,In IN. lu8llng sou nd If'nsm,aaoon

~~e~':'e'1n ~Id~r;:: a nd ltf'IClulrin

F", ' ut lllM ;morlllal;OII: M_ q
M. $OI\, " CADS, Building S .....;COl
Grou.o, 578 Sr. /( iJda Road . MeJt>outM
3(l(U. TaI.,OI>one: (03J5 1 9153.

BRADFORD INSULA TION
ROMU

Brad rord Insulatio n G.ou p hes e n·
nounced II. acq uis illo n 01 the Rom e'

r~";,elP~~~e~:lt ~~~~~t l~~11 P:an"':':~~I:~
lured al the compan,'S lacl"ry at
Cla, to", VIct"' ia.

TI>eB,adr",d Rame l 1" " ,I. li" n s,.~m
i. a" edvenc ed panel (Iesign whICh
eo mbir>es bo 'h the cladd'l\ g elll! 1M
,nsulation mater iel du.i ng manu'",, 'u ,a,

the reby gain ing opti mum mech e" lcal,
Ihe ,m.1 . nd acoustic propert ies, This
tully engl nee'ed. p.e · pla nned . yste m
can bee'lICted On the s ite " aleb' ;'
cal e.unIL Pane ls a, e availa bleinthtee
w ldlh~ 0' 350. 525 0' 700 ,mm and In
le nglhs to l uiltheappl,cal,on: Insula·
tlo n leve ls ma, be a. . pec lr,ed by a
c hent or des igned .b, B' sd roro Rome t
to ""rI the ap plicat ,on and c.n be up
to 200mm In thicknes s.

The .ys te m is sui ta blelc>"ank s , p. e.
clp itaIof'l. Itae ks.silosfo, g, e ,n. roo l
and w. 1I panels and lacades . , I.' wlI
rllCen lly Inst/liled o n the p ,ec,p'lalO~

rlN\:':' I:,':m=;i'~";d ~~~
Offi~In ~ S"te.

6S5378 whlct> lights up when a p••
HI nol... llNells exceedec1. The ··O~"
kMIlo1the-'gn is""""<l11y9OdB"
ailhouot> any tr.oel beIween 40 and
1t(/QBea" be prll"SOt.

Onteachingthepr~llh'el.artef
an Inleg ralad delay per iod . tne CRL
3.01HS Mlurn inales, inlor mll1\l ....ploy
_that ea, prol"" tion shou ld be wo<n.
Th l"O<>g hOut lhis "on" ~ lhe lighl
will..-rtch 011only whe n Ihe sl'lorlleflTl
awragenoilllleYellleQl""educedlo
below pI .-.et ltwel. Ear plOI_n.
' hefe tOfe . need o nly be worn w"":"
.-ury and no l f;On!inually - Ih,. II
lIP9,.claled by _ployees who gene "
allydisli ke wearing ea 'delenders

FUlr" ., imormalion: W. B. & K. J .
De. ldao" pry. Ud .. 17 Rober" . SIr_I,
MOOt. bbi" . Vic. 3189. (03} 555 7271.

CIRRUS
UQ SOnwAFlE

Clrrue_.rcllannouncea _
soltw ... . uitelotthgirrangeDlL.Q
and -.nd lwei melers . the '52" ... ,18.
Tn.S2. ... ileean lakeinputlrom ...o
10" metln $lllWlI8neously. d ,sp laying
th<tcu" t .....ls a nd lheliJlobal leq
on ee " . The Plogtamme can SIOtI
up 10 .e,OOO sepa rate sou nd level
.-mpIM 0' S hort l.eqs on (Ii$<: 10< !aiel'
tel new...M a nalysis..Tl>eshortostl.eq
"",~lI un b9 t.ken is l _d .nd

~.2:~~~~u:~~0tI ·di$c
The d. ta re Uie¥al programmes ca n

pt ........ t"" da'" in many ~fI_1'tt
.... ys. TM li mp" time hlslOI)', thal Is
tlle "~ It>e no,,.., chan oes . ,Ih I,ma,
can be dis played ",itt> full timo loo m
illll between II.ny two limes du ring the
8COluis il ,on lime. Fro m th i, li me r" alory
plo t. •~ci ric noise events can ba
idanloflad and separately analysed eilhe r
viall. lly a, a rtle"" ise. The el,nerenee
bet W" " any two 01 \he sound le..", 1
met"a can b9 displayed to g,. ... Ie"
eumple, Ihe auenuatoon Or t,ansm,, ·
slo n or 8 str uctur e unde r dyM mic
conditions .

" WEAR EAR PROTECTO RS WHEN
THIS SIGN IS LIT '

WhHe ear de Jende's ca n protecl lJ'>e
wO,ke , a~lnsl e .c essive nOise. a lmost

~~ryoOflin d~~~~'d~:~::::t:t~~a~i :':~
o;ommunlcelions.ll. howe><et.a laclOry
ISnoisy...e .cMsive !'>O'sea.e ..·· I\lI....

:.~:~~,~ac;: t:e"':r~eea, der~

In ....ny laeto'ioes,lhenoise lwelil
only ho9h pa ' l oI the time, $O lhe lde iLI
IOMl on .ou1d be a s ign which III up
~w""'lhe9OdBlevelw"."

The C,.... Rese,,~h em. 3,01HS
" utomal;,;""" 1JiJ,rmis S<Ich a sign

:.: :"":. a~:';:;I\f07~ t~~
3-Olt1S haS a blue ancl while logO 10



DATA_TRAP
Data-Trap is a n a ulomal..d pred ictive Furth'" i llfo rmatiOIl ; Vipac IlIsrrumellt s

maintc llftnce syste m wllicll records pry. Ltd., Mr. David P" II/"c ost, Pri"al"
v,b 'ation d ata , prac... . vlabl ... (Iem- Beg NO. 16, Port Melbourn e, Vic, 3207.
porelur es , prfll sure s, flow ' ales , el c .) (OJ) IJ47g700 or (008) 33 8160.

"'8 ARIIS ANO 8ElS"
An ,,"ci ting n.... board game, lor

aco u.ll cial'lS, l!lei' lam ilia s , Trie nds and
Slude nts. Bned on typica l e.pa,le nces
a! des ign. menure menl, survey a nd
prob lem sol.i ng, in Ihe acousl ic, Tie ld,
Ihi. ga me provides a lighl-hea rl&<l
lea ,n inll sit Ul\lio n lo r ba th Ine e.pe,j·
e nce dpractitionarand lhas e who have
only a layman . e xpe rience 01 noise
"Bar ks a nd Bela" will provide a chat
le ngelaexpe, iencedacouslicia ns to
think late ra lly. a nd toe-ease awa ,~ness

::s~~: i~:I%~ei~' j~~ ~~~d~r:~~~~iC~~
fu rther dqtaUs a. .Uabie from; ACL
~~il~~:~/~';';~~9. 27 Ras"lIa Slr"e r,

j:7:."l fJ&:r 8822. Fa. (03) 842 5730

ACL SPECIAL INSTRUMENTS
OUEST M·28 NOISE LOGGING
DOSEMETER

TI>8 design objectiv es we ra to p ro
vide muimum reacloul inlo rmalion,
maximum lIe'llaHiity a nd permanen t
hard copy p rinlouts. The 1.11-28 PO'"
sesses e>ceplion a lly long bane rylile,
lon~ data . stor age and built";n p,g..
le cI,onaga,n" . cc ident al loss ol .c cu
mulaled da la . All data and time nis
torie s a reprinled Oul. A codakay lelS
tha use, chec k pa rame te, aet llngs with·
ou l remo"ing ,"'" cover,

All dala ca n be fea d a t an1 lime
.. ithout disl u,b ing dosem el er op<lra tion
Calibra tio n is Simple by ma' ely check
:~el~nd edjust ing wllila ... . ding _nO'

• A co mpact multi·lunction insl rument
witndirecl da ta readCH,ll, prtntarout_
PUt and compul .. inla t1eca

• Measure s Dose, Laq . SEl , Sou nd
Level, Tfua Pea k, l max. Run Time
~l"::Bse Time ove r a ra nge 01

• Siorel data lor up 10 18 Hpa'ala
events (measu ring per lod sl . Da ta 10'
allC~ a..-en! ca n be rec a lled. UP to
120 hours 01 inlormatio n.

• Rea l Timo ccec
• Prog,am mable Sta rVS lop TImeS; up

10 16 ";)8f8la ..... "t s .
• l dn will add IOd6 balwea n 2200
~:~~ i~a~~n, 24 hour , wilc!l a nd

• All lto red d.", can tie
- viewed d irec lly o n ,u dout
- :::~::' witll se,la T Or para llal

- aonllo acompulet viaan RS-232
pert ,

• Printoull prQVide teeee. 1·,3·, 5-,
atld 16-m'nuta ~ ,stog ram.,

8· l'Iou, p.roject ed doH, pltrca nll ge ol
lime and p<lrCOfltago 01 dos a . llr ti.
:::;~~:,.tr i buflon• . PrintoulS Can be

• Mea . ura man t pa,a motOI5-9.<:IIange
,a te . , ranoes , ove, load le\lels, crl
te , ia lavell, tllre . ho lda . A a nd C

~~t co"'.,~~~~~~g~ :r:stalla ~~erS~

• UN O' as a pe, sona l dos imeler, a rea
mo nitor, and , ,,,vfly insTrume nt
Mic,ophonei, tie ld-rep laceable.

• Pos ,ib le to c hange tlalleIJ wilho ut
~~~. da la . Ca n ,un on exte rnal

MAGFLOAT
The MAQfLOAT Stan d ulilises 11>8

re pelling a nd alt .. ct ing lX""a, ol maO
ne lS 10 almost complel ely eliminale
vibration. ThOs ia a new a r>d uc'tlng
idea In iso lation Il . nds. In ""nca. II
suspa nds prec is ion ap parat us In mid
a ir 10 prot ect lhom Irom vlb ,al ion. a nd
Il>us ma kes lor more accur.te measure
me nt. and opera llon_ Unlike rubbe r,
sp ring, air spnn g "ibfa lion InlUlalon ol

~,::,:a~~ihi~,J:~r1::irl ~~~:"t ~I~~:;:
This e nsu.... an and ~ring . nd QUality
prod ucl, 10< you r la bora lory or pla nt.

MAGFLOAT hn m.ny ~plica t,ons

Inc lud ing , micro"op... prec ision ba l
ances, elect , ic micromete .... IC .ppar.
" ,...Ia"r il'lSIrume nts, ,olal ion balanc e
t... le.., microlome, a nalylica l in." u
me nls atld all OIP>a r IyptlS 01 precisio n
in. truments/appa,at u, whl"e m,nlmi..
ing v;bretio n iI a mull. TneMAOFl OAT
sta nd Can optl rate In te mper atur es be
t.... en_2'O· C 10 5Q'C In humldi llel up
to 85'110 .

t Ol) mac hines / day can be covered )
without ~ecialised sk ills or rea ms 01
paper . Using th is sySlem you can s las h
main le nance costs up to 30 % • •&duce
mac hine downHme and improve p,oI il
ab ility lor a very modesl investma nt.

and visua l inspe c tion dal a Such as
leak ing sea is . loos e ba ll$ a nd dirl)'
nllen . The . ec,itica l data a, e pro ce ssad
bylhe pr;ll"erlu I Vipac soltwar e,gen
ersUng ,epo rts wilhin minules to g i"a
inSla nt visib ililyon devalop lng prOb
lems. Lale r, the data ca n be lu,' he r

VIPAC
SOUND LEVEL METER

Vipa <;: Inslrumen lS Ply. Ltd. IIaV8 jusl
" 'a bllshEld onto tllo Au.trs lian ma,ket
tlla LaJ1,On·Davis !IOOB sou nd mete r
Th,. rugged liglllwe ignt Il'lSll'ume nt will
meas u tl>8 vas t ma jo rity 01 aeou S!l<;:
pa r. mel IMI a , .. r..qui.ed in .1>-
"" a rch a nd InduSlry.

In add ition, ine xp<ln.iv e comp uters
can be, used 10 make tha 800B tully
a uloma t,,; with a c hoice 01 inle rlace
oplions. Features include Irequancy
cou nter , li t and 1/3 octeveli lte~

Iol al har monK; disl ortion , reverbera lion
lime. dO»& and projeC1ed 0'0»&, LEO,
l DOO, lOSHA and SEL. The me ier
co me. wilh a lwO(2) yea rwarra nl1

New Products . , •

Tne world's fif"$1 po rlable- type 8
cM nne l f FT analy" r is now ava ila ble
on lI1e Austra lian markat. Manulaclu red

ana lys ing the dyna mic <:IIa racle ,i$lio;s ol
rolat ing mac hines.

Tile sys lem can measu re up 10 8
po ints at once ,laking!tMI labo ur rignl
outolU1 isproceSS, .nd sto reSdeta iled
a nalysis res ults on its Inte, na l mic ro
floppy. disc. Tha CF 880 is e .'remeI1
vef"$at,le a nd Ca n lunc tion as ;.n 8
chan na l tr.C king FFT ana lyser , a RPM·
0,de r ra lioanaJyser, an8 cha nna l Ff T
anal y" r, a n 8 clla nnel osci llosco pe
atld an8channeltranaient recor de ,1
sig na l . na ly.""
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AUDIO SYSTE MS:
SPEAKERS, RECEIVERS ,
NON·AUDIO
ELECTRONI CS
So<:~ 01 Automotive EngiMer • •
1Hl5. R#1v;ew copy lrom O. A. Book
("'-t.J Pry. LId., 11-'3 St.tion
Sf,H " Mitch.",. Vic. 313Z. Price :
SSf.50 (Aust .) (toft co¥.").

TPM papers in this publatoOtl ....
•.....,"'" a-. del ....,..;! .. .,.. 1!N18
1M<tm. tIo... 1 Con;fI'M and Expos i1lon,
Delrotl,eponKJ<eod by lheSo<:"'tyol
AlItolnOtiwE"", ,,"ee..

Pape< One g_. h,s !o<y 01 " ..:ho
rooiM_.._I""'OIotcars~plO
tl70.Wl>ysklplhe<.?PapenT",oatld
f'outllllk.bout ..............lltol_g
netfC hld. ;"~k.rs.nd_

auIOll'l.ti<:ktSt,r>goIIoudSPllal«lf$ in.
I,C1Ory . ....lronm.nL respectlv&ly. The
!,..,appears." ",_.g,,,, IOn \h, ,,,,I..
lh . m. of the boo k, highqu.lily ster~

' OJIrOOycl ion In motor ee..
Th. third paper due,i bes an ampll·

fte . -tlpe llko. aysto m 10 p rovide hig h

~~~lll,:.':~eris:e,~~~c~o:eI\~.~ P'::f~~;
....... ln lhehorne (t.... . i.llener.ll y
only. lineo' 1•• leni"ll'PO.'I>ons ...... ' .
good ...e'~l"valla~l._'_"''''
"r-~d..igned 'o,_dn_.Iofl•.
.ncl llla l OfIly il\ . ...ge, maIO< ear .

,:~.~~ ~='8;~~~:-:~
K1c_t1e l.pe reeorOOf's 10 inc .e&SO
Iurther l.....i"".llCInoIse •• lloolr...
produc:e<l sound. Pflilips provldea •
P&l*' on. rotary '-<l d'O<Ul cau&1t.'_I&Pe__ .96 d B .. o n. 1

1O_<er>todIlCtiO".
OM ~ dMIa * ,th pauiwefy

__loIdloudapa.k......~
Ift&1I'loI;bIo ,ftClene tlloefreq......:y
·anoaol~..,~ad<li..O P. I..
.... pn..... COITIponanlS. 11OOM on III)

'epottexptor' ......ta"". 300 ... ... Iou6:'::iAl=: \hi "u 10' • "",tOt

...1IOtt.<PhiI~papa.dlscusses digi
taI_oncornPM'!cIiOOtaldosr; _
_ Ior ..... _oallon. CoIu ...bIa

:=::1".~:::"toIl:"=ll:
.ys t. ... IO • • I. O'Id tr>a e lTac liYe ..ngeol
... FI.I ...,aol,.n...,;na'.IT",si;na1

~ :::Ia:;.~fo.ti~n· . ~~'::m~·~'~:~;l~
i.. mono op.ration ,) The E~ .opa.n

RlOdio d... . ys le<n I. given a paper .
Hone ol tl'leH .ys te ms ...ill eve,~.

llaed in A~s, •• II•.

The r,n.1 p. pa , d.sc. ibes a lou ,
Iouds pa a ke, ca ' .... dio .)'S ' e m. taCh
lo~dspeaker ...1l1l lIS 0..... 33 ...att amp l;"
~'" ee .ya '.m c apa ble of de l;veri ...g

~~I~~' ~:~ i'h low dis\OftiOn al ''''

1 rea d , p. pe rs . 'PIe'" dr ive

~~m~'M~~ :::..'~d~~n~'= ~~
II I. d riving . 1 he .r<l ao e of ' '''' p,o-
\11"......... 1 d od not , q~le' ..."'/c
~oIlhan\.lsk' golryre ...d
....1Jione_·T........C! ..atlSunl··C_

:t,:ndrx:.6as<:t1be llle _'"I""'Ot

By lha _ I irtsta ll l"t PllII,ps CD
~_&y$'em.lha 4by)$ *'11
.... pI,I;er-lOudspe.k... tooaU* ."" .....
Dl*>yC~,, ""'llIgrtal Phihpa1__ . I>Cllhe_,lIedFt,l::=.~r"':.e.....11ca . _. will be

Pwfl,apa ""'bookdaauibea...tlal1ha
l.-.ndyatel_mbo/-Moekl"llC&l" Orlve.
...... ~I"'lIlnl'llltatoeca'lhla
yftIlorhla....,. _nlial_ng. ....

::k~~:"~~u:.;:oer...c:"c:,;
o_carinhabitanl$_d,lvIng_
M" dNl. een.,nIy _ 1'1II "'It"'
• ..oIOt carn ning ....... "01 be at>Ie
to apprecl his Dolby C. his M d B
alg..... to IlOiMd'Oital l_.ecorder ,
Ill. F""KOploonOthav. li""'to .... tch
lois ...vlga """ sys te m .. 1lI1ed riving , tl
.....m. no """ma ,, ........Id be .tu pid
.noug!'ltol>a klll1' ov .. Iha.~ 11S1.

' h. ' II *hy 1 1IWd Itte m. sc " line

gel'=~. me t!
Roy Cl ddy

2nd INTERNATiONAL
CONGRESS ON
ACOUSTIC INTENSITY
Nois. Coo/rol Foundation. P.O. Box
30469. Arlinglo n Branch. Pough·
ItHp ,M. N.Y., 12603; $80.00 U,S.
(Jnc /udl.wrl ac & m , lI. e xtra U 7.oo
'or . ' r m, n}.

TIoI. e.'@<'asiv'e vofu"", comprlNs lhe
papaf1l p.-Ied a t Iha 2nd InWor_
n.bonal Co",,"," 0 .. ACOu.11C I.. laMItV
....d •• t ", French Cant .. 'acMiqIIa
d_ Ind lAt, laIlJlacnanlqu<n ICETI...,i..
senl"''' .ance",seplosmber .l~,Tha
h.... I........tionaleor.;.... onlhatopic
.... r-..o'n 198 1 and 11Mg.owt h i ....
uaeofacoustJcintensily ..

::-.-=0in ":'~e;:.=
pr_..o t",papan,

~'~~""~::;...~
F.encII ...,mEt!g~sIl .tlS trK1land II..,.....
eapliDnL ' .... papen ..eg'oupo<li... o
.. gh' .....n sac 6on s:

1_ ..-1.100 .. _ 9 P......v_. Aeouitica -9 p_ra
Radialio noISoll..o-5P"P&"
Inta ....y in Iha P.-..c. of FIooo -

5 papers
Inle".ity'... St"'Cl~r" - 5 p,pa..
So "nd Povre r - tgpa pe rl
Sov . ce L.o-c.li. al io n - 14 p. pe ..
Imp. d. nce · Ab"" . plio n· Tra n. mlnion -

13 p. pe rs
Aco.... llc lnlen. llyls .W I . ..I. II.e ly

_ ",ICI.l>d ,hi.vol"m. p ,o. ICles a n
• u.IIa'll lMl.....iew olltte v..i.t~ of ...o. k
baing llndertake n.

ForthoHalr.adY II""i.•nd lho ..
abou t '0 c ommence .... "'lI.COUSlic""e...ily me . "" """en lS Ot anatys./s.
lh _ ProcModlng. co nta ln ll>a __llal
I...Io, m. lion on lhe approachntake.. by
=nc~nd llle,etorslo"",v'''''bl'

M",on&!rglt$$

INTER-NOISE 85
PROCEEDINGS
NoiH Conlr ol Foutl<!allofl. P.O. 80 _
3046ll. Arl ingron Brancll . PouQhkHp
1It'. N.YN 12«13; 2 "01",,,," . P,ice :
$80 .00 U.S. (ineludes surl . c. md .
axtr. S3Q.oofO'airm. ,Tj.

Inter ·NoIsa M .... hald in t,lunlCh.
F_.aRapo..b1ic ol G\I<TI'I&nyln~

len'lbaf 1M$. , ... 351 PAl*' _n..o
a11ha"'Nfl"llcomp.... tr>atwo"'*
_01 thaProcee<Ii"V'

'lla trlree plenary papan, ,ndicat.
lllava<yprllCticalnawraol'lha-.
~"a1In.'-NoiseContef_

~:~'I:-".gr:'~~~~
O. J....n on "Noise InCl""ld .....ttt
Do.l"'benc........d lhe Ittl.d by H
P..~.n. C. " oad"•. J. Sc hm,dt .nd J
Rosen k..nz on ' he ··Prlnclp l.. 01
"' ac lllne NoI.e R8do cloo......

'h_ ... lollowed by ei ; hl .... ry
;n.....li"1l " .rvey pape" on u rlou'
._ct.ol noiM.ndil.te<luclion . A.
••ch ot lllet ePlpers.re oflh. O.dlf
01 1(}.12 page . Ihey co mjlfi.. . WI).
' l. nlla l.mounl olinlorm. llon a nd . ptly
..tI. ly th, i. desc. iptio .. .. "." ",,,,,
P'P' ,, ".

T"- con l. ibvl&<l p.p...." lach
.pprol im."1y lou. p.;" lo..g a ...d
."'r>;&<linor<le r oI INCEcl",illc.·
llon .ltltldlfflculttoob..ln . good

~:;Ion~: ~"': ~I ~pe~:,:
_ tsllall"lll,,-litlMol_petI&I'I
.nd l....."""". Th..... Iha,__at
decodawhochMlCll<>nSoIthaPr......o.
1ng1l ... .,.irlcl_ p_oI ...........

::~:. ,;,:~n .:~~ := l:.o.~
you only wish 10 co .....11-. *r,_
byl""" ',-"ualltIIof1I.

lntef-NoiM hal. raputal_ Jot
-ac11n9 contntMe<l..-._icIl
-'" practical .oh. trona to _probIarM __ papersirtIlWMPro-

:O:;t.C:=~ic.lr:..=:
;:U':c:r ::: .::""'=;~Illt-:::"-- to

THE SOFTWARE
CATALOG: SCIENCE
AND ENGINEERING
Elnvfer Science Publi ithart . 2nd
edlt/o" , 1985, pp.5 4Q. Revlaw copy
trom D.A. Book (Ausf.), P.O, Bo•
1"3. Milch.m . Vic.• 3 132 . Prlca:
SAn.25 (.olr cover).

Till. boo k is. m05t imp.... 1va ca t.
100"" 01 ldenlilic 1Ollw". COII\mIf
dall, ... altabla lor'OrOllterw,lnac_
_1tIQII_nng. T... COITIpr..........
indalingltl give n i.. "rmsolaubjllCt
....dapploc;abon.;compul... typas:_



Book Reviews . .

sorlwa.e sup plie rs , Thl . ubiee t . nd
a pplicat ion inde x . t th. bae k glvesllMt
name 01 a p.og " mm, ; , ve ry b.l. l d" 
cripllon 01 whal if does; the com put..
Srll1e ms 'or which the prog .am me Is
av ,i lab le ; Ihe cos t a nd . n ISPN num _
be •. The ISPN numbe r ca n ba loo k&<!
up in Ih. main Ind.x whe.e an e x
pa lldeddescn ption of e e ca pablllUes 01
a p .ogramme Is give n tog 'lM< with tho
su ppll• • for lhe ", og"mm, and how it
is dlsl .lbuted. The.a ara . as onewoLlld
a xl'llCi. copious .ete.enc es 10 pro
g•• mmes thai would be of u.., 10 I n
acou lllician 10 ca .ry ou l ' wid. r.ng.
0' .,-ti.tica l ca lc ulations inc luding
s ignal.nl lV$is. butlnt,,' e s tlngly. "lIry
f9wp'og"mmee ateavlll .b le 'orpu,ely
ac oos tica l ....bj.C1. sp arlfrom _
.elating to so uncl Inll nsily cllc ul. lions .
...ny individu.1 Of compa ny who .e li"
"'Ivlly on COmpuli"ll tee h niqu.. a nd
wlallea 10 purchase p. op t iely so ' ....a ••
tlthar tll8 n e'~d""' lerg••mounl of
afforl . eq ulred 10 dovolop eompUI• •

~~I~~m::~r~IIr~;~~a~~ book a n aJ<-

R. W. Harri s

CONCERT HALL
ACOUSTICS
y , Ando

Spring er-Verlag, Berlin , Heidel.
berg , 1985, pp .15 1. Australian
Dis'ributor D.A. Book ua, P.O.
Box 183, Vic ., 3132. Price: $75.00.

In Ihia roma ' k.bly eo ncl", book Pro
fesso r IIndo 0' Kobe U ni~ 'Sit)'.J.p. n
has cond ensed many y. a .a 01 lru ilful
' • •• • rc h lh. the . nd hi. coll" . gu... p• ••
lo r.....d a t Ih", Un.v"rs ily 01 GOlllng. n
P,of....,.. Sc h rOl'd<lr o l lhal un lvars ily
hili WrI1flll'1 a n tnlafMb ng fo. aword ,
. ome 0' which may . ound 'a milia, to
ras de rs 0' lh. "'pril 1986 inu. 0'
...oou . tio. ...u. lrll l• . r ne ee eeu eseee 
I lall~ • vtlry sophistical.., expo s ition 0'
th" Fouri,, ' a pp ro. c h 10 room .coustic.
Throughou t. emp hul. Is p l.eed On
qua ntllylngsubjectiv" p.e le.e nce iudg ·
menl ' us ing lec hnique l Ihal ha ve been

~~~~;edo~1 ~':.~~~;ilC~he:hl~sh· ~~~
. utho' u. " in e mOll log ic. 1 MdCOf'l
vineingm. n...... lt lsth.mes ....ga .how·
"" •• . be h.ndthelMl uations tha lil llle
Impo. ta nt psrl l. ading to . Quile 'avo
~u~;(nary weV 01 deSIgning. con ce rt

"'l1e ' a briel Inl,ed uclory chap ler lh•
....xl " " " chepl e.. ... , th"p.ce by
eSlablll hing tf'le Foone r.ppro. c h 10
So und Transmiss ion Sysl.m s (e mphas i.

:'u"n~~:Su'cilco~~~li~:~~~~~nin::a~~~~
.c,,,r1.tJ~ 01 huma n hea . lng). Slmu
lationol Sottn d Fields and Subje c tive
Pre leren ce Judg_nls. The method 
oIogy .llow . 10' a nalutll diSllnctlon
ba_n tI''' ....o lmpon . nl types 0'
cr il.,..ia; te mpora l-mona u,al . nd . patia l.
blnI Uf. I. Th..... lhreachapte .. COvtl' an
unusua llv wid" vI_poini lIS they in-

~\u~:.,~h:rc:'~~~ ~~~a:ial(r;~
psyc ho-acous tica l assessme nt of tM
sc ur'KlI,e ld. e ncounte fed ln p.actice .

"'t lIrSlglln ce.chapte r S(P.edic llon
01 SubJect iv" Pr" fe .enc " In Conc" rt
Hells) uem. tob& tooambitiou. to be
t' ue .Howav",lhe lec hniqua.basadon
e knowled ga ol lh. appro pn ale Imp ulsa
.a. po n' . 1and I.ans'er'unc llons. I. V&ry
po we,fut . nd is cwable 01 b. ing
applied 10 eny . ig na l t,a n. miss io n
pa lh, wheth er it i. a physie al pet h or e
n"ufo loglc alpath.

Tha cru nch oorne. in chap tar 6
whal • . in 13 . ucclncl paOas . the aUlho'
. hows how 10 des ign a ",mcen tlall
to' .. hlch li. le ....'p.ele' e nces cs n ba
.stimll " d lo r any ..al ln Itle Ilall. As
P.olflssor "' ndo wnlas: 'The re ma. kabla
co nvanle nce .n desig ning aud ilOrla l.
tnal llle .oom.hapels llrsl dele rminlld
by Onlyth& .pali.l crile rlonl lnla. aural
c ' oss co"e l. lkIfIl a nd th"n il. d imen
sio ns a nd lhe . b30fllllon cha ,ecle ••s tics
a ,,, tak,,n inlO conl ide ,,li(l n aec o,ding
10 I"!O desig n <ange ol lhe etla cllve
dUfatiOnol lheeutoconelationlu nel ion
01 so urc" . ign.1s 10 be parf o,med ' ,

Oe.p it" Ihe rathe. I>Igh prie e fo. sUCh
e . Iim volume a nd despite 1M high
powe.1Id theo reUcal bas is. the book I.
worthy 01 ..'iou • • tudy as I..... olho.
bookS de.IIng with room acoustics ha.....
ta ken InlO accounl sueh.wide.ln g&of
Imporl l nl c,ite . ia

Howard Polla/d .

THE NOISE HANDBOOK
w. Tempest (Edito r)
Aca demic Press, London , 1985,
pp , 407. Review copy trom Aca·
demic Press Aus /ra lla , P.O. Sox
~~e:~~~33./3:de. N.S.W. 2113.

In the p.e lace 01 tM " No i.e Hand_
book". the editor, W. Tempes t . tates
t~al th" a im ot Ihe boo k is to gl_a "a
c""e nl plcture ol the elfeclsot noise
upo n mao. Ihe incide nce 01 n" ise in
var ious envl." nmen ts and sl luat lonl e nd
Ihe proteCiio n afforded by tha law eod
by what is technical ly laas ible In Ihe
way of noise conl.o l". One me" su•• ol
the success of e bo" k is a judllm" nl 01
hOw well lhe aim has been . c hieved

The.ea'efifteencont ' ibUlol'Stolhe
lou rteen chapte ,s which 101m Ihe fou,
p8l lS eftMbO()k'

Part I is on Noise Measure me nl lW.
Tempestl.

Part II com~.isas fIve chapt e rs Ofl lhe

Part III deal s wilh lour ml ln so u.ces
of no isa-NoiSl In InduSlry f'/'l. T. m·
pes Q,N ol", "' rising ',om Tre nS\>Olta tlon
(f .J. Langdonl . Noose in Tra nspo rla tlo n
(D. Willia m. , . nd Noise in thl H......
(G, M. Jackso n and H. G. Lav" nth. ll).

Part IV deals with , . med i"", lor thl
noise probl e m. - Noise Con lrol (K, ...
Mulf>Ol land). Noise a nd lhe Lew In lhe
United KI"9dOfn (A.. G. ime ). Noi•• a nd
Ihe Law in the U"" " d Sta le . (P. S

5?~~1:~ "0";:' N~I'; ' i nGi:'~n~~"';:~
lB, Hayl.

Eac h cha ple r is w.Illen In the s tyle
0' a Revi...../ Tuto' ial Pape , a nd h.. It.
own ,ele 'e nce list . The. e ueu a rege n
e .ally Quite exte ns ive . to r e xample Ihe
lis t lo r the eheple , on Nol.. and Effl
ciency incl udes mO.e tha n 200 Itams
These re le '.nc•• a .e ......nti. I .. . ny

=~ ~a~'~~~~ ~ ~ua~:~"~~ '~~hn:
wide ra ng& 01 loplc• . It i. av.ry read
able book .nd Ihi. probab ly a,i. "s
Irom the lact that il does not go into
a lot of delail. Fo. thi• •" ..on lt l. un
10 rt "Mlethalt~wold "Handbook" i.
include d in the title. It Is immadialely
ObvOous tha t 15 pagas on " Noi... ...n . InO
lrom Transporta lio n" 01 which only • •x
pag e. are on "Ro ad Traffic No i.... e. ....
not deal with the proble m In dOflth

The loo n h pan _ on remed le. - is
th" large st pan 01 It'le boo k with tllfl
thre"chaplersonthe laga l lspeeta
ta king ap proximatel y l Oll 01 Ih" 10t. 1
40ll pallesol lhebool<. The.. ,h, e"

~~~.ie':':: ~~I:~.~ =P~~':I:
Iimiled value 10 those wo.king In no ise
In "'u. tra lia (perl'laps lhe publi. h" "
shoul d p-ed uce an "'ust r.llan .u ppl.
men lary chaple . f). T"" firs l chap te, in
this . ec llon i.pe rhaps the leas i sa llS
fac lOry e hapt.. ,nlha book . as it l. ies
10 cover III a spec ts of " Noise Control "
In a me, ,, 20 pages . Th" obviou. ...
Sf.i clion" produced by l uc h a limitation
have not bee n adequ.t,ly COmp.....I" d
'o' b)' a n • • te ns iva •• le ,,,ncelb lblio
g.aphy lisl

In . ummary. 1 cons ld" . th . lthl.book
\1Vvs p, ,,,,lda I good ov" ....law 01 In"
"tlacl. 01 no i.. on ma n, Ihe type. of
noi"" . in our " nvironmanl l nd llle laga l
asp ec ts a..oclat ad with noi.. In Ih.
U.K.. U.S,"' " a nd EEC. .... . uc h. It I. a
va lua tlle re'"re nce tlOOk buico n. id" . lng
1"& very high p.l c. It I. Unlike ly 10 lind
a placa o n m.ny boo k. he lves.

MariOn Burge!lS

NEIJ PUBLICATIONS -
Chln... .lou' n. 1 01 Acon llc. On Eng·
lis hj V. 4 No. 3 J uly-Sepl., 11l85
Con len" Inciud e: Ma D. you , Wid. · b. nd
sound a b!lor\)e r base d On miorope ,for.
ated p. n" ls.

"'BSTR"'CT
Ilhubeen poln ledout ln .p.e vious

pape e th at I fllSonatotlo rmad by rnie.c
perio reted pa n. l.axhiblllth. p ,op e rty
e l high abso rption In • ve ry wid' ,..~
Que ncy band without us ing a ny porous
male. ial. This f. ct Is lurlhe ' s n. IYled
quan titalive ly. ulllng . lect .ic.le quivslant
clrcu ~• . The mtc ropa rlo.al ed pa n,,1 I.

~i';':~~~fi=: I~ I~coh~~~c .:~~ti ~e:~

~....n~"·.~='1~iu,;'~ d~:b~ 7;::
nalo . tl>e .ea ela nc, is I" rthe r r.duc.d
in lo.. . ndhl';lhlreq ",ncy .eg lons and

~~:. ,=n~~or";:~~,~!S;i' ;"I:'~
per10ra ted pene ls wlII m.." a very e lll
cle nt genflre l-j)UlpoH abso rba f 0'
splC l' H>urposa a bso rbe. 10' a<fv. ...
cl,c ums tanc• • ln ..verba.allon o . noise
conlfOl, Ba&ellon Ihe a na iysi.ol ll'l"
pane l p•••mel ..... lhe si tuat ion aullabl"
10' the miCfOp. rlO. lt ad pane l. a nd
guid. r.... forchoosln g lhld..lgn p... ·10.1"" a r" pl'llSGntfld. with Illu. l. ali"ll
e..mp~•.



PUBLICATIONS B':I RUSTRRLlRNS

New Publications .

W_ Jiql"ll ... d(lu O langguo, T~e

.Ilec\$ollhe <:luanlilyof~nded

difluse rs a nd speci men area on the
,,,,,1 , • • ulll lor IoOUnd abso rption co
~~~;enl ln a . mall ....... rberation ctla ....

ABSTRACT
The dlllul ivily olll\e sou rnl field in

• ' everb ..a llo n e h"", be r, 1II'tl ieh ca n b$
Imp' oved by dilluli ng elemenl , hang.
Inglrom lhe ceiling of the room, usual ly
ha . a l lgn llican t ell ecl on the tastra
. ula ol . ound a b.o rptlon meas ureme n/.

:~i~:~~ 1~~~d t~~a\o~~f a~~~S~~i~u~
pe ndecl dilluoers raach ... W - 70 p",
ee mct the floOr . ,ea in a small cham·be,. sa y . boul 100m~. But 10' so ma
aco lll lica l ma le, ia l. suctl a. pe rfo, a led
flbe' lila . we h_ fOUnd tIMI . ound
absorption CO<!lIicien ls a ra consi<le..bIy
indePtlnd enlondilluslYlly.Hcanbe
ooncluded lhattheaCOllSt'Clllllroll~

ol l uch mat et1alvafie. llltla lo,dl"...nl
anlll• • of incide nl wave , nence Ihey
ara nol auitab le in use lor the det. ' 
~fin.~~On~ ii~,~~e d ilfus ion imll,ove menl
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ASSOCIATION OF AUSTRALIAN
ACOUSTICAL CONSULTANTS

C/- SCIENCE CENTRE'
35 CLARENCE STREET
SYDNEY, N.S.W. 2000

AUSTRALIAN GYPSUM LTD.

G.P.O. BOX 4325
MELBOURNE 3001

BRADFORD INSULATION,
C.S.R. LTD.

7-9 PERCY STREET
AUBURN 2144

CMA FOAM GROUP
1 HEATHCOTE ROAD
LIVERPOOL, N.S.W. 2170

THE CHADWICK GROUP
292 BURNS BAY ROAD
LANE COVE 2066

FOAM LITE AUSTRALIA PTY. LTD.
P.O. BOX 331
SUNNYBANK, OLD. 4109

INDUSTRIAL NOISE CONTROL
PTY. LTD.

7 LEVANSWELL ROAD
MOORABBIN, VIC. 3189

NAP S:LENTFLO PTY. LTD.
P.O. BOX 173
CLAYTON, VIC. 3168

PEACE ENGINEERING PTY. LTD.
UNIT 2/20 MARIGOLD STREET
REVESBY, N.S.W. 2212

PITSTOCK PTY. LTD.
ACOUSTICS DIVISION
5-15 COTTAM AVENUE
BANKSTOWN, N.S.W. 2200

SOUND ATTENUATORS
AUSTRALIA

P.O. BOX 269
DRUMMOYNE, N.S.W. 2047

BRUEL & KJAER (AUST.) PTY. LTD. JOHN LYSAGHT (AUST.) LTD.

24 TEPKO ROAD P.O. BOX 77
TERRY HILLS, N.S.W. 2084 PORT KEMBLA, N.S.W. 2505

K. H. STRAMIT LTD.
52 MANDOON ROAD
GIRRAWEEN 2145




