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If you want 1o talk sound measurements, Briel & Kjeer
really knows how 1o listen. And respond.

Thats why we offer the world’s most complete family of
hand-held, high-quality sound level meters. In fact, there’s
a Bruel & Kjr sound level meter for just about any appli-
cation you can think up. From a simple, but accurate type

Briiel & Kjeer :&~
Brilel &Kjaer Australia Pty. Ltd.

M OFTICE P, Box 3 T
‘QUEENSLAND OFFICE: P.0, or 22

4ha. 03 4557  Toophane. (071) 44-3060

for noise surveys, to an advanced, state-of-the-art instru-
ment with interchangeable plug-in application modules
for a comprehensive range of acoustic investigations.

If you're looking for an instrumentation grade sound level
meter, talk with Broel & Kjaer. First we'll listen, then we'll
put the answer right in the palm of your hand.
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RUSTRALIAN NELS —

QUEENSLAND
September Technical Meeting
N ednesdey. 10th September, 1968

Pat Closkey from the of
Employment. and. Industral" Revation
nd Wamer Johansson from James

spoke on “Noise Control
o oaring. Coraenvaton

was  giv the first

of State Legls\ztlon around

conservation.

Acceptable daily noise. dose valuas 1o

gether with restri
permissib (if_any) were pre-
sented. Bri rmation regarding the
status and _administration of hearing

conservation regulations around Austra-
lia was

er Johansson then described the

es of noise
undertaken (ncluding
source,
Closuros, ote): of the hearing protaction
programmes dovoloped and of company
practice  with _re
ome of tho legal mplications of inno-
vating a hearing conservation pro-
gramme were discussed.

AAS Conference

Noise Conference
conducted jointly by the Society and
the Queensland Division of Noise
Abatement held in Toowoomba during

October 1-3 was attended by more than
120 deleg ham Cleary, the
Director of Ine Divison of Noise Abate-
ment and Air Pollution was the Chair-
Tan of the Organising Comities.

Topics covered at the Conference

use plannin
control 10 rock festival noise pollution

of noise was "especially - appreciated
hone calls

udging by the number of

Paper wer featurad n the Toowoomba
“Chronicle” on October 4.

e workshops were also considered
10 b8 highlights o the Conference. Ron
Rumble acted as moderater for, he
workshop o “Annoyance® By fedin
Guestions put 104 pani consisting of

Atine Bronzaft (Psychologist, Graeme
Harding ~(Consultant), lan  Badha
(Enforcen) and Warren' Middicton (Aca.
demic). Discussion centred aroun
oWhat | Consitutes Amoyance”an:

tifiables un-
resolved; there being probably as' many

ns g delegates  prosent. Ron
Bumblo. aiso he ~ Planning
Workshop on the Fnday which featured
Norma tulski~ and
Loanne Raichlt and saw soms Jvely
debate_on “Buffer Zones” and

Was Thero. First-. The. “Eaucatlon’

workshop was conducted by Lex Brown
and centred on two main topics —
the training of Health Surveyors and

e level assessment by measurement
Vs, subjeciive assossment r Kotul-
ski, Lex Brown, Dave Southgate and

Lodise Bryant featured In the discussion
of

Concurrent with the Conference, a
trade display was presented. Manufac-
turers of oise control prodcts, sound
measurement and analysis_equipment
and sound analysis software were Top-
resented,

The weather aside, most delegates

(imported fror
England last cemury) g Sorms'a
few days later.

Queensland spring _weather
oved a great leveller for even the

Tiost thorodghly organised.  Greg Lee:
Manwar_escortin aof dele-
gates and spouses from Toowoomba

city to the Conference venue became
the victim, of the hightand mist and
was talked -

tho institate by the.kichon. sta
can't beat local knowledge!

This roport would not be complete
without a special mentior

Eddimgton, “Ben.. Hooker. and " P
Windebank for their great effort and
perserver: in making onfer-
ence the success that it was.

You

This report provided by Rus Brown.

SOUTH AUSTRALIA
July Technical Meeting

n 30th July, Pan Jie, a pos\gvadnale
sludam from the Department of
anical Engineering m me UnlvevsKy o!
Adelaide spoke

e Sescrpton "ot s Reversarant
pace”

The nal description of the
sound fosure sssumes

absorption co-efficients can adequately
predict the acoustic response of the

enclosure. This _ concept has _been
a to architectural ~ acoustics,
upplremly without question, for several

ever, it is known that this
stnod is vasioss ‘when applied to en-
closures such as the interiors of air-
Crait and mator vehigies.

Experimental work carried out in a

acoustic modes con-
irols the"reverberation time. This ik
iewed theoretical and experimental
fence related to this concept.

AGM and September Meeting
a2, Annual General Mesting of the
was held on 17th Sep-

F llowing the re-slection of
artin and

ner, T. R Kiar, B, P.
llamson and G.

the Division with Bob Boyce as Vice-
iman.

sposker b tho techrical moeting

ollowing the

arman, Dr. David Bies who presentod

a talk en\llled ‘The Ear, an Engineer's
Point of Vie

The ear was , doscribed as needing to

roquancy analysar and direc,

Ton Tmding device, The s

2 analysing the_electro- mechamcs i

How R right work 10" cater or heth ot
these functions over the audible fre-
quency range.

This talk was oxtremely well received
by the audience and showed one more
facet of David's wide interest in all
matters acoustic.

WESTERN AUSTRALIA
August Technical Meeting

On 21st August Alec Duncan from
the Centre for Marine Science and
Technology at W.ALT. spoke on Depth
Measuring Sidescan' Sonar.

Conventional hydrographic_surveying
techniques rely on the use of an echo-
sounder to measure the depth of water

overy point for which
ment is requir & doaied o In 8
Targe aroe barve this can oo very tima
consumi

This talk described a system.
veloped _initially at t

possible to measure the depth of water
in a wide swath either side of the

sel. The system is a modi-
fication of sidescan sonar, a surveying
tool_whic used for many
yoars o locate oblects on the  sea
ioor.
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Australian News .

1986 CONFERENCE
PROCEEDINGS

Proceedings of the Community
Noise Conference hald in Too:
woomba, 1-3 October, 1986 are
alane for sele

The theme of the Conference
was the achievement of commun-
through _effective
noise management. It served as
a meeting point for the many dis-
ciplines associated with the con-
ol of community noise: acousti-
cians, engineers, planners, legis-
lators, administrators, academics.

Fifty-two papers were presented
at the

ings. Pape
of topics, including policy
law, community levels, vehicle/
aircraft/railway noiss, education,

specific  applications, _control
guldehnes‘ prediction et
effects of noise on

s of the Proceedings are
avaible for $55' (aet) om:
The Secreta
Australian Acouslrca/ Society
(Quoensiand Dvision),

P.O.

Toowong, Gld. 4066.

NSW
AGM and August Meeting

n 27th August, members and friends
were invited to inspect the new facilities
for the N: \coustics Laboratory

beration chambers, the plane wave tube
ang. the audlological facilfics.

The held after the tour.
Following the various reports ffom ihe
Divisional Commitiee the elections for
elring, Committee members

Serg Histunow, Tony Hewet
e ted an

Knowland's term

October Meeting
This meeting was held on 7th October
was_entitled *Community” Noise
Con"ol Amsterdam sty
Noise Control

Victoria Division was held on Thurs-
day. tain Soplambor at RMIT. One of
the main ltems of business at the meet-
ing was the elaction for the nw-s\onal
Committee.

Commiies wers-unwiiing 1. accept re-
nomination and only one new member,
Joseph ow, was olocted. I is
Roper it e how mersere-can by
coopted anio the_ Commitice to.bring
it back to full strength.

Following the AGM two students pre-
sented talks on their current research.
Ng Say Teong from Monash University
$poke on "Coupled Laser Rasonance in

col

usti
AMIT spoke on “Sound Absowlmn Fro-
nemes of Porous Materials"

! had originally been propossd_that
he award of ian Taylor Prize
Would ke plaga at s, mebing. In
view of the small number of student

53

to the awarding of the prize may en-
courage more applicants in 1967.

STANDARDS

Legislation —

Considering that there are currently

Would be & daunting task for snyont to
ascertain compiance requirements, Re-

gnising _this he Standards
Association of Ausiralia’ publisnes. &
handbook, HB4 - Register of Australian
Standards Referenced in State _and

to in legislation
identifies the relevant legislation title.

HB9 Manual of Industrial Personal
Protection

This handbook Is intended as a guide
to industrial personal - protection for
people such as safety officers, mem-
bers of occupational health and safety
committees, and students in occu-
pational health and safety courses.

use, and maintenance of personal pro-
52522 ARG RS SSRGS
POSITION VACANT

the speaker was the Director of the Young graduate with proven in-

aipe‘rrl";\ Mug"c:;\lf:;on;;sn}lu':ugggm terest in Acoustics for interest-
. ing and challenging work in

Mr. G. Walma van der Molen. He was

one of the Keynote Speakers at the and Vibration. ~Post

Anaual Gonference in Queonsland. Hi te in Acous-

talk to the members of the N.SW. ics preferred.

B oave s setete e Garertons

10 hear and discuss how Europe deals ring Anna

with these problem:

VICTORIA
AGM and September Meeting
The Annual General Meeting of the

Appllcanll should

hallis at Louis A. Challis &
Assoclmas Pty. Ltd. (02) 357 1866
for an appointment.

tective equipment, and extracts from
Australian’ Standards  which spoc
‘equipmer

New Tolcphona Number

From 14th July, 1986 the telephone
number for SAA’s Head Office at 80
Arthur S"eel North Sydney has been
(02) 963 4111,

Master of Science
(Acoustics)

ications are invited from suitably
qualified candidates for admission to

laster of Science (Acoustics)
degree course at (he UnWiully of New
South Wales course Is
(h Gr: aduale School of the

stes in enginering, architec d-
ing, sclence, or similar dlsclpl\nes
Anjons Intrésted should contact Anita
Lawrence or the School Secretary, Mrs.
Jan Chauncy, (02) 697 4848 as soon as
possible.

AAS CONFERENCE
November 12-13, 1987

o theme for this Conference

r for both specialist
and general interests. This will
allow” consideration
issues, partcularly those
have topical
13856, Fapers i b
uhsre approprate to enable delo-
gates totake ful advantage of
Hetechnicar progra

Wodgam
Tasmanian Minister for the Envir:
onment will_officially open_the
Conference and deliver an Open-
ing Address. Keynote Speaker for
Conference

Trevor Brown, Director of Envir-
onmental Control, _Tasmanian
Department of the Environment

All sssions wil be held on the

mania. This Js located Jiom
from downtown Hobart and is

jlacent to the Wrest Point
Casino/Hotel complex. An inter-
gsting social programme has been

ranged_and includes the. Con-
ference Dinner on Thursday night
at th oint Cabaret. For

are invited and should

ot | ormation for selection

Delal!sv Stephen  Samuels,

156
wacing, Victorla' $181. " Phon
(03) 235 1555,

Acoustics Australia

Vol. 14 No.3— 61



Timber Finish

Manufactured by

K2 Acoustics

AUDIOMETRIC TEST BOOTHS
Noise Isolation Class 39

ACOUSTIC sgooxs

36, 38, 40, 43, dB

SOUND FIELD ROOMS

o Installation Service available

o Certified by Commonwealth Experimental
Building Station, Ryde, N.S.W.

o Basic Construction — Composite Panel

© 100% Australian Content

Kell & [Rigby (Builders) Pty. Limited

8 Dunlop Street, Enfield, N.S.:W.
Telephone: (02) 642 5999

ABSORPTION —

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 =

A complete range of noise control materials:

DECIBAR TAF — textile faced acoustic foam DECIBAR DC  — vwgrohon gcmpmg
Suppliers to Major OEM’s & to industry DECIBARDS — v\brc\?\on damping sheet
- INDUSTRIAL 7 Levanswell Road,
. @ ) NOISE Moorabbin, Vic.
CONTROL Australia 3189.
pty. limited Ph: (03) 555 9455

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

BARRIER —

DECIBAR LV  — loaded vinyl

DECIBAR LVF — loaded vinylffoam
composite barrier &
absorber

DECIBAR LVM — loaded vinyl matting

DAMPING —

62— Vol. 14 No.3

Acoustics Australia



Australian News .

Opemng of NAL and Ul
On iday, 15th _August, 1986 the
Hon. Neal Blewett, Federal Minister for
Health, ened the new build-
ing for the Nattonal Acoustic Laborator-
ies and Ultrasonic Institute at Chats-
wood. Sydney
site, in a wooded valley, was
sslecled to meel stringent criteria _for
ambient noi ration levels. The
unique combl ation of research, de-
velcp ent and services within NAL and
determined the nature of the
lacmlles provided in the new building.
pecial acoustic facilities zre

mainly mtended for research and reflect
he wide scope of tho work carried it
at NAL. four anechoic

Chambars (the largest with & voume 6
1580 cubic melres), a plans wave tbe

r frequencies between 15-50 Hz, two
irasaiens rsoma. v high \nnensuy

many
of the special facilties shamd a re-
quirement for ver vels of noise
and vibration, special design concepts
were developed and incorporated. ints
ho structure. These facililes are ros
liently “mounted “sound shell
which is el folated. structurally from
the "remainder of the building and
remote from ail hyaraulic Services and
mechanical plant

e Spechal Taciltes for Ul consist
of computing equipment for
image  proc xamnetion
ooms for patient. o

molagy lab-
oratory with provisions for chemistry,

histology and animals.
In support of the special facilities, an
infrastructure of mechanical and elec-
rooms, re-

here appropriate
these are linked by data links and co-
axial cables.

efits 2 world class research
there s provision for

clivitios. an
meetings and
e Department of Housing and Con-
struction _undertook the _ architectural

dosign and project management of
buildin was  constructed by
White ndugiries Limiod. North Sydnoy
The National Acoustic Laboratories
The National Acoustic_Laboratories
D

B

rvices

n.
ring Centres
a and its audiologists
fitted about 68,000 hearing
oximately 5. por Gont of e
population is eligible to receive this

service.
NAL supplies more than 65 per cent

of 8l heering sids in Australia and is in

the unusual posiion of bein

Signer of ‘aida.and the corordinator of

manufacture, as well as the researcher,
which he performance  re-

quirements, and fitting methods and the
assessor of results and trends.

The Ultrasonics Institute

Ultrasonic research commenced in
March 1959 and the Ultrasonics Insti-
tute (U.L) was set up as a branch in
its own right i 1875, ‘The insttuts has

pioneeri
Vances ‘n modical ultrabamcs, wath s
work ‘st appearing intornationally in
1962. Ultrasound is now well accepted
in clinical practice with applications in

obstetrics, gynaecology,  cardiology,
opthalmology and radiology. Its transl-
development stage

routine clinical use was accelerated by

the development at the Ultrasonics

Institute of the ~grey-scale - imaging
o.

te continues to make scien-
d.

flow in" deep-lying vessels using the
Doppler offect and the measurement of

sound-speed  within tissue _are
curront ressarch techniques which w
ploneered at the U These tecniques
are being developed using two
ultrasonic scanners.

The institute works in close co-opera:
tion with five teaching hospitals_in

Sydney, and in_particular with
Royal " Hospial fof - women and the
Royal North Shore Hospital. It also

undertakes joint projects with the uni-
versities and CSIRO.

Technological advances made at the
institute are released for commercial
manufacture in Australia_for sale in
Australia_and overseas. The Ul Octo-
son, a multi-transducer echoscope of
novel design, was manufactured under
a licensing agreement in Sydney

B &K MOVE

t November, 1986 Bruel and
Australia_moved their N.SW.
office from rd to their new
headquarters at:

24 Topko Road,

Terry Hill
N.sw 2064

new telephone
(02430 2355,

number s

WOODTEX
DISTRIBUTORS

t has seen the formalising of a
Distiuton Agreement for Woodtex
roducts signed
fngs for the state of
and the Australian Capital Territor
Chadwicks have a long association —
years of selling Woodiox
products_ throughout Austr
Stramit welcomes thelr marketing
domes Msterance 5o hal products.

NEW SOUND RANGE

Clough Systems Limited has_beer
warded a contract for design and in-
stallation of a Shallow Water Sound
ange at Jervis Bay for the Depariment
of Defence (Naw).

Clough Systems_(a ol
between Clough Engi
and Trippett Allan and Assocmes; has
{eamed with Vipac Ply. Lid. and Mar-
Pro of the win_this_project
rom international compeition. Tho pro-
ject involves design of an array of

t yonture
ited

mputed-aided preparation of ranging
rts.

RMIT

abatement programmes who

COMMENCEMENT DATE:
DURATI

TIMES:

600 p.m-9.00 p.m.
FEE:

Limited, at RMIT on 660 2:

Industrial Screening
Audiometry Course

This course is designed for industrial nursing sisters, first
aid attendants, safety officers and others

wish to complete a programme
of training 1o enable them to obtain the approval to carry out
audiometric tests. Content of this course complies with the
guidelines stipulated by the Commission of Public Health.

Wednesday, 11th March, 1987.

ION:
Each Wednesday night for 8 weeks.

'$265.00 (payable prior to course commencement).
For further information please telephone Kathy Tolli or Sue
McGibbony, Division of Cuntmumg Educauon, Technisearch

Royal Melbourne Insmule of Teehnology Lumned
G.P.0. Box 2476V, Melbourne, Vic.

involved in noise
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Australian News ...

Software tor hard

Mini-| Edilonal

Our recent roduction of |ssues
d.voted lc one selected topic has
duced more articles than we can pllr\l

‘minor’ professional interest according
to the recent Socie

debted to Dr. Neville Flelcher Jor tis
assistance in organising for
this topi. His own o'y was originally
provided as a ‘back stop’ in case we
&d mot recelve- anough contributions!
next_special will feature some
vibration problems.
ave a good supply of back
issues. If any member has missed an
issue for reason (of _course,
beyond our control, as the ABC is won!
{o s please drop us a fine and we
il bostone o you

th
any, other |nslllullon
That vou. think might ke o have
sample copy, pleasé supply the neces:
sary name ard address,

rlicularly keen 1o recelve
intrstng Sirvey aricies. (4-5 pp print-

not _specialists, “claiming to have a
‘general interest’ in acoustios.
Howard Pollard.

Proposed Western Pacific
Commission for Acoustics

Delegates to the 2nd Western Pacific
Regional Acoustics Conference (WEST.
PAC 1l) held in December 1

sod the formation of a Commission
for_ Acoustcs for the davelanmem of

acoustic: n, promotion of
Go-operation in- research ‘and the. or-
Ganization of furiher WESTPAG con-
terences. The Chairman

Professor, Ken'ti Kido of Japan has

i 'Seing considared by he S ociety:

Vierber rganizations. aré expocied. &
lical _societes. of
an,  Korea, New
tralia, Hong Kor

e Institute of_Acoustics,
oo o1 Neiso Control Engineering

ion, En-
Engineering ction  of

Slngaporu, Nahonal University

Singapore.

Change of Address

Australian Metrosonics Ply. Ltd. an-
nounce a change of address and ‘main
telephone number 1o the follow
senwerrin Drive
BURWOOD EAST. ViC, 3151,
Tel.: (03) 233 5744. Teiex: 1523

56th ANZAAS c0ngress

A circular entitled “ANZAAS Update
Gionce Programme Highiights- Is
ailable in connection with the forth-
coming meeting in New Zealand. For
a copy and any other | information please
conta

o Balston Novi, New ' Zemlang.
Tol': (063) 69-099.

8

niver-

slmm- Ply. Ltd., the mathematical

well
ress packages that  are
applicable In Austraiia.
© GENSTAT (General Statistical) pro-
ramme — covering regression,
cluster, multivariate and time-series
analysis, as well as analysis of de-
signed experiments;
* TSA (Time Soriss Analysis) —
aturing  Box-Jenkins
hmoaemna, spectral analysis, compre-

raphica reacily
iteriaced to most output devices

o MLP (Maximum Likelihood _Pro-
m rovi

gramme) — provides a sim
means of fitting a wide range of
standard models ata_and fea-
uros cunve fiting, mullple” regres-

sion, and quantal respons:

o Finite Element Library — a colecton
of programm broutines for
the developer of finite element tech-
niques, it Is aimed at addressing
steady-stale and _time-dependent
problems in up to three dimensions;

S (Statistical Graphics Package) —

an ineraciiv language and system
for anaiytcal o , data analy-
s, ‘Graphics and data management,

and throo. dimensions:

© MINITAB — a genem purpose data
management and _analysis _system
with emphasis on ease of use;

« FINCASH (Financial Management) —
providing a quantitative modol of the

forward financial requirements of a

single building_profect. (This pro-
programme was  developed by the
CSIRO Division of Building Re-

search.)
For more information:
SIROMATH Pty. Ltd.
Level 5, 156 Pacific Highway,

t. Leonards, N.S.\
Tel.: (02) 436 0500

RONALD JOHN CARR

members will know,
the Society lost one of its founder
rs when Ron Carr died last
June.
Duing the formative years of
the Society R
momber, droanising many of the
Victoria ' Divisto's. dinnrs
technical meetings. In the Federal
e, Ron_made
SEntution 1o the preparaton of
the constitution of the Society.
Being one of Y the
flole 0f acgusical ‘consuling. 1
Australia, Ron was very well-
known, i "the_ early years_ho
worked as_Acoustics Australa
ihon from 1964 25 Garr and Wil
Kinson and in the last ten years
as Ron Carr & Co. Pty. Ltd.
During the twenty-six years or so
that Ron practised as a consult-
ant, many hundreds of tests were
tmade in bia Isboratores o Havw
thorn (Melbourne) and
thousands of problems in bulld-
inq acoustics were solved.

ton is survived by his
Sl ol throe daaghiers 15 whom
the Society extends its condol-

His_contributions to both
acousiics and the Society will be
greatly misse

Dr. Peter Swift has been appointed
an Associate Director of the Adelaide
Consulting: Engincering fim of Pryce
Goodale & Duncan PYy. Lig, Dr,
e At did oSodron for s
Goctorate - tne “Held el vibvation
energy analysis.

He brings to this new post many
years of experience in a wide range of
acoustics, while “specialising i the
i i envir-
onmental acoustics and auditorium and
studio design.

Nicolas Prescott has been appointed
marketing manager for the Vipac Group,
consisting of Vipac Ply. Ltd,, consulting
engineers and scientisis; Contract Re»
search

PEOPLE —

New Members

. Admlulanl
© plesaure In welcoming the
Tollowing. whe i

admitted to
¢ while awaiting
Standing Com-

South Austraia
r P. J. Maddern

3 Gr-dod

We welcome the following.new mem-
bers whose gradings have now been
approved.
Subscriber
South Ausiralla: Mr M. Fensham
Western Austraiia: Mr C. McCani
Chhrnrs!mn ffang: Mrs 9. M. MoBonald,

Meml
Now South Walos: Mr P. 4. Grifiths
Victoria: Mr A. Ligthart

Instruments Ply. Lid, scientilc. insiru-
ments and software.

Mr. Prescott was formerly marketing
manager for Gompanion Trading. Prior
is he has worked as a marketing
advisor for several government depart-
ments and as a research scientist for
ity

the Envrcnment Frotection Aut

As lezc s principal marketing execu-
tve, he wil”be’ responsible for the
development of local and _overseas
Tarksung sirategies for the Group

Mr. David Pentacost has joined Vipac

Instruments as S Marketing

s from a long

background in instrumentation sales has
reviously worked with Rion, Bruel

urton & Franki. Vipac

resonting Larson & Davis Laboraiorics,
Speclral’ Dynamics, Ono Skl and
Entek in Australia.

64— Vol. 14 No.3

Acoustics Australia



INTERNATIOH

12-ICA, JULY 1986

Rather more than ten Australians — |
haven't counted the precise number —
were able to attend the 12th Inter-
national Congress on Acoustics in
Toronto. For any one of us to attempt
to give a detailed account of the Con-

major interest group attracted enough
papers to continue throughout most of
the week. So here is my own individual
view.

The Congress was well attended, with
around 1000 participants, and there
were rather more than 600 papers Dre'
sented. The _innova

worked very we
few missing authors. Plenary sessions
at the rate of one or two per day

a useful overview of the subject, rang-
ing from acoustic_nonlinearity to_the
bioacoustics of bats, was a
very good equipment_exhibition. The
range of session titles was extensive
and there was something for everybody
in the programm

Ted Schulz gave o fine lecture-demon-
stration on the variable acoustics of the

oy Thomson  Hal. achieved with
adjustable convex reflectors over the

changes, and the overall effect is very
satisfactory.

Those interested in music were also

corded form. ' Indeed
offered so many choices of activity
that there was scarcely a spare
moment.

Social arrangements were excellent and
our Ganadien hosts are
gratliated on the pleas: m 2imos he e
Shat the mighly' emcwem organisation of
the Congress.

e happened to th
breaifast at the top of h CNR Tow

e flood of hospitality | was
ot e who 1036 sary 1o find ot

The 13th ICA will be held in Belgrade
in 1989 and the Yugoslavian hosts are
sty i g mid o dataites. plane
ning. Belgrade has a new Congress

Centre, rather similar to the one in
which the Toronto Congress was held,
a facility certainly contributes
greatly 1o the smoothness of

logistics from the viewpoint of partici-
pants — no doubt for the Organising

the 1992 Congress will be made when
the Commission meets in Rome next
pril.

Report prepared by Neville Fletcher.

INTER-NOISE 86

Inter-Noise 86 was sponsored by th
International Institute of Noise Control
Engingering (1INCE) and was organised

-operation
Wi the Acoustiedl Sociaty of Amerien.
The Australian Acoustical Society is a

represented the
Sneral Assemaly mosing eld euring
the Conference.

theme of Inter-Noise 86 was
“Progress in Noise Control” and over
500 delegatgs from 37 countries attand-

ed. In the Distinguished Lecture Series
Papors were presaniad by dons Blauert,
Maling ank Fahey. Of

eorge
approximalaly 250 conributed papers,
ihe majorly addrossed subjects in 1he
following fou

Analysis unsnumemanm measuro-
ment " methods, _signal - processing,
modelling) — 27 per cen

AL NEWS —

Emission (noise sources) — 16 per
cent.

Immission (effects of noise) — 14
per cent.

Noise Control Elements — 10 per
cent.

On the last afternoon of the Confer-
ence a series of five papers dealing
N wer Usage in Noise
ol inciuged four papers from Austra-
lia. This sessi
Eddinglor, " from the _Dariing Downs

msmme o1 Advanced Education
three seminar _on

“Aduanted Teehnighos for Noes Comt
trol” was_hel
Cambr

at the Sonesta Hotel in

by 20 delegates and was
Malcolm Crocker.
Some well-known Australian faces

of the Conference was a
clam-bake which was followed by a
jance. During free time, many dele-

gates took the opportunity to follow the
Freedom Trail and visit such_historical
as the Boston Tea Party Centre.
Other popular sites were Faneuil Hall
and the Union Oyster House, Boston's

oldest restaurant, which is famous. for
its clam chowder.

Report prepared by Warren Renew.

Qualifications: Qua!
available from inquiry offcer
Essential: Demonsirated know
Control, nois
work within a small specialist group.

Applications shouid bo oruarded &
B Pl Siree, S
Closing date: 23 Janumy‘ 1987,

NEW SOUTH WALES GOVERNMENT"

SENIOR TECHN]CAL
OFFIC

Acoustics
Grade II, Government Architect’s Branch
Position No.; PWD86/393

$29,746—$30,470 p.a.

General: Previous applicants wil be reconsidered

Duties: Liise, investigate, make recommendaions, prepare reports.

fications and experience as outlined in PSB Determination
edgele Mechani

. measurements and data analyss. Communication skls: ABI to

Additional Information: (02) 270 4821 (Mr W. Brown).

xnrrhxh\lsﬁumh Public Works Depariment, Flor 26, S

Equal Employment Opportuny is Public Sarvice Poikcy.

ER

crience in ical Services Noise

the Senior Administrative Officer (S),
ate Office

148034
s
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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 & group of acoust engincers who pro-
" consultancy services which include;
notee investigations, design assistance, and gonoral
Irauble shoaling for the many projects underiaken by
the branch’s four hundred architects and engineer:

The-group has cight members and 1 & substantal
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' expectalions by providing eflectve cost ef-
cient solutior

Design inovations 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 viere associated with patient  care
and services a

nother major benefit of “in-house” expertse is the

abily o dentity Gommon problem areas. and devise
standard corrective measures. p 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-
ributing include:

e NSW. Art Gallory extensions

* The NSW, Mussum Sxionsio
The Mark Foys Gourts 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

.

Private consultants are encouraged to participate
in Public Works projects and are presently completing
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 not

Tertiary Planning Cidelines

Mechanical Services Design Guide

Pumping Stations Design Guide

Audio Visual Rooms Design Guide

Raln Noise Gontrol/Cost Bensilt Study

Speech Privacy Design Guid

Dust Extraction Noise for  School
Design Guide

Design note on the selection of axial fans for

cesesnn

Workshops

noise.
Many copies have been issued throughout Australia.

Development
The group has the benefit of an acoustic laboratory
which consisis of twin reverberation chambers and a
ventilation testing system. This is a great value for
project related problams, quick evaluaton of material
selections and as a tool in education. Some of the
tests performed include:
« Evaluation of commercial typewriters for use in
government offices.
* Lightai fitings for Newcastle Police Station (e
diffusion and n:
« Tests to maximiss the acoustic benefis of curtains
using various weights, spacing from wall, and

liners
« Tests of sound absorption of a wide range of prac-
tical building materials.
Innovallons
oup hes boen responsible for sgnifcant inno-
vations in the design and development
* A low noise impact work bench whlch was con-
structed in conjunction with the Schools Furniture
Factory to assist with hearing conservation in in-
dustrial arts areas
« The experimental evaluation of vibration isolation
afforded by “floating floors” to impulses such as
would be caused by children jumping. This was
undertalen in sssocialion with a privels consult
and the resulting information has had an
.mponam 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 evsluation of cperable partiion-
ing and accordian door
Future
There is need to develop cost effective solutions in
new designs to most changing environmental condi-
tions, eqg. 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 deslgn In addllmn, the importance m current
lucts
and prices is critical if e s “large.client base is 0
be serviced efficiently.

(continued on p. 81)
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The Role of Vocal Tract Resonance in Clarinet Playing

R. Johnston*, P. G. Clinchf and G. J. Troup*

*Physics Department, Monash University, Clayton 3168, Victoria, Australia
fMusic Department, Melbourne CAE, Carlton 3053, Victoria, Australia

ABSTRACT:

The resuls of a reak-time computer simulation of a clarinet-ke system are presented. The system comprises wellknown models

of the instrument tube and reed appropriately coupled to a single resonant system representing the effect of the vocal tract. The

resuls agreo with preditions whch Gan bo madeom nolng (ha hesystom s sariesone and nclude pharcmens wel krown
key,

o
in the ‘glissando’ necnmqu

INTRODUCTION

he woodwind and brass instrument pedagogical literature
Conan numerous references to the effect of the shape of the
vocal tract of the player on the timbre and intonation of the sound
emitted by the instrument (1), (2), (4), (5). The position of the
tongue is generally ised as the main control variable (2),
and instructions for developing this vocal tract technique are
often expressed in terms of the formation of various vowel
shapes (3), (4), (5), or by the adoption of terms used in singing
training (8). Vocal tract manipulations are also thought to be
important in the production of clarinet multiphonics (6), and in
effecting the change of register (7).

n the other hand, the scientific iterature is divided on the
reality of this effect. Backus () concluded that the size and
shape of the oral tract should be of no importance in clarinet

one production when he found that the level of sound pressure
fluchusions n the ot ract were 20-26 ¢ bokow hose n the
mouthpiece of the instrument. Smithers, Wogram

Contond that vocal act fesonances e mportant n timbre and
pich Gontrol on the baroque trumpet (13)

oonclusmns abcu( the effect of the air chsmber ‘shape on tone.
Backus' (10) report finds litle effect, as does Coopenbarger
(1), but Mooney (3), using an artificial tongue nlaced in the
blowing chamber, came to the opposite conclusior
Ciinch (1), (12), who used real time X-ray ﬁuomsmpy to
determine the vocal tract shapes assumed by players of several
instruments during performance came to the following
cunclusmns
systematic oral tract shape changes, largely regulated
by o Dusmon of the tongue, occurred for players of the
soprano saxophone when the scale was

ded.
Fora gwen note, the shapes were very similar for different
1S if they were players of high calibre, and were very
similar for notes of the same pitch on the two instruments,
despite the acoustically important differences in bore
geometry.
The change was from a rearward position of the tongue,
which created a large mouth cavity and small larynx cavity,
for low notes, to a forward tongue position creating the
opesite vlume disibution for high notes (esseniily the
e barogue trumpet).
Novamentof e tongu from he “hormal posiion, f g,
was found to alter the spectral components in the radiated
sound, and iflarge, to cause changes of pitch (again, similar
to the baroque trumpet) or “multiphonic” notes.

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

Clinch (1) and co-authors (12), proposed the hypothesis that
the players of these instruments were intuitively matching a
resonance of the vocal tract to the pitch of the note that was
being played. The resonance being matched was usually the
lowest but could be a higher resonance when the very high
instrument registers were being pl

port summarises the results o' an investigation nto the
interactions of the vocal tract, using a numerical model of a
clarinet-like system, including a vocal tract.

CLARINET MODEL INCLUDING VOCAL TRACT
In th (14), f a highly
porviness reed generalo, coupled 1o a Incer dtibuted
acoustic system representing the instrument. To include the
effects of vocal tract resonance, we follow workers in the field
of speech analysis (15), (16), by representing the vocal tract
as alinear distributed acoustic system. The two linear systems.
are characterised by their acoustic impedance functions, Z,

e reed generator is driven by the difference in the
oscilling part of the pressure on each side of the reed, P,
—P,. Owing to the possibilty of negative effective impedance
for me reed system (17), (19). el sustained oscllatons ar2
W

result of recent theoretical and computational
develoumenl.s (19), (14), (20), itis entirely feasible to make ab
initio computer calculations of the pressure waveform in the
mouthpiece, given the impedance of the two linear systems,
and a detailed model of the reed behaviour. Such calculations
have been performed, and the results wil be discussed beiow.
However, significant predictions of the behaviour of the
system can be made by noting that the situation dascnhed
above is formally equivalent to a system consisting of
reed generator coupled to a distributed linear syslsm having
impedance function Z, + Z, (26), (21). This impedance
function has peaks arising from both the clarinet tube, and the
vocal tract. A great deal is known, both experimentally and
theoretically, about the influence of the relative strength and
relative frequency of the impedance peaks, on the behaviour
of self-sustained muslcul oscilators. For instance the following
deductions can be mad
(1) 101 Known, for reed insiruments with the reed geometry
of the clarinet or oboe type, that the favoured regime of
oscillation is one based on a frequency just below the
frequency of an impedance peak of the linear distributed
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system. For a theoretical derivation of this result see ref. (17),
andor xperinentalconfimation soe et. (22, e o oown
that tion the
oriowest requency provided s sirong enough. Wo can thus
make the prediction that the regime of oscillation can be based
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 enough. Thus it
is predicted that the clarinettist can alter the pitch of the
instrument flat of ts 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) that if one of tre higher

prominent than the fundamental, a register change can
tsko place wherety he regine of oscillation -is re:
established based r frequency peak.
Fowever, we Gan pradicttha the register change could
also be affected by vocal tract manipulation if the higher
resonance peak is enhanced by making a.vocal tract
resonance coincide with it. It is known to,be possible to
change registers without the use of the register key and
while retaining the low register fingering. The technique
is known as “bugling” (8). In this way, regimes based on
the fist, thic, ffth and seventh harmonics of the
fundamental can be prodiced, corresponding to the
frequencies of the prominent peaks in the impedance of
astraight column of air open at one end and clased at the &
other.

Itis known both experimentally (23), (24) and theoretically
(14), that if the resonance peaks of the distributed linear
System are poorly signed with respect o the bemorlc
t “multiphonic” tones can be_ produce
Mulihonic tones are tones wih & complex penoalc-cy
which generally sound lie  superposition of two or more
{ones of iferent froquencies. i thus predicted that

)

oF CompeD SYSTEN

OSOLLATON. FREGUE)

reed tip position, when the model was run without vocal tract,

in good agreement with those measured by Backus (27), for

an artificially blown clarinet. Z, was a single resonance whose

frequency and peak height could be varied. This approach to

the vocal tract avoids using 8 specifc model o th effect of
the tract

ihe ueston of hero and how e vocl act form

the player can only control one resonance (usunlly ms Iuwesl]

at a time, and bacause me operating frequency of musical
i ietermined mainly by

near ms operating lrequeﬂcy, We expect useful results from

this approach.

200

certain alignments of the vocal tr may
assist in their production, using atered fingering chosen
to produce the effect (7).

If the instrument resonances are made weak compared
o those of the vocal tract it would be possible for the
regime of oscillation to be based on the vocal tract
resonance frequency over a wide range of pitch. This may
occur in one technique of performing the effect known
as the "glissando”. A note is fingered very loosely so that
the covered tone holes leak. It is found that the pitch of
the instrument can then be varied by the player,
continuously over a wide pitch range, quite controllably.

=

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 controling
when they produce these effects.

COMPUTER SIMULATION

All these effects were found to occur in the computer
simulations. Here we will concentrate on the operating
frequency, s«nce this is unambiguously related to the musical
vai The connection between the pressure
Vavelorm in'the mouthpiece, and the nusical variale of the
timbre of the radiated sound is less cl

For Z,, the calculation used the meeﬂance function of an
open tube modified 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 250(
(25), and for the reactive pan ofthe reed opening Impednce.
the empirical form given by Backus was used (28). These
Changos yielded waveforms for e mouthpiece pressurd and

n L L
w w @ C [
FREQUENCY  OF VOCAL TRACT RESONANCE  (He)

Figure 1. Frequency of oscilltion of the model clarinet with vocal tract
resonance included. Horizontal dotted lines are the resonance

represents the vocal tract resonance frequency. Horizontal axis
ract resonance.
oscillation frequency of combined system. Peak height rati is 0.7

Figures 1 and 2 show the calculated frequency for various

ocal requencies.
of the clarinet tube was 288.3 Hz. We see that for a imited
range of frequencies for which the vocal tract resonance is
lower in lraquency than the nearby instrument resonance, the
regime is based on the t resonance. The

vrsqusncy rungs ‘over which the vocal tract can influence the
behaviour of the clarinet s determined by the ratio of the heights
of the peaks in the impedance function of the vocal tract to
those of the clnnnel This ratio is determined partly by the

y the
el o1 e srenaf vaseanes ol e ot s Flgules
1 and 2, the peak height ratios are 0.7 and 0.5 respectively.
When this ratio is about 5.0, the regime of oscillation is based
on the vocal tract resonance over the entire range. Below about
0.2 the oscilltion is based on the first resonance of the clarinet
In between these extremes we see that the vocal tract
resonances can be used to select which resonance of the
clarinet the oscillation wil be based on (bugling) and can also
alter the pitch over a certain range (bending). Multiphonic
waveforms were also found for certain values of the vocal tract
resonance
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Figure 2. Similar to Figure 1 but with peak height ratio 0.5

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
e with ho vocel ract tamiating b st bngth of tube
with a cross sectional area of 11.4 square cm. The

height of the impedance peaks for a tube of variable roes
sectional area, measured at one end, is mainly determined by
the area of the tube at the plane of measurement, the influence
of losses on peak height being similar for different tube shapes
of the same average cross section and length. This statement
has been verified for various tube sh irect calculation,
using the method of Pitnik and Strong (29). Since the typical
aron of the vocn!lect af he moulhpisce I clacinet piaying s
1.5 — 2.0 square cm, the peak in the vocal tract impedance
seen at lhl reed s at least 5 times greater than those measured
by Backus. A s!mllul argument explains the failure to see the

inan experiment (10)
is artifcially blown Ihvouuh 2ubo meant o reprasent the vocel
tract.

section of tube, so the impedance soont me o6 wil b much
less than that of the real vocal tract.

CONCLUSIONS

Our computer simulations indicate that vocal tract resonance
control is the main method used by the player to effect large
pitch changes and to change registers without the use of the
rogater key. Computer simisions ushg dfierent e

‘e effect

was mcuoebls of causing the mge pm:n variation possible on
the instrument: see by comparison ref. (25). Thus it appears.
that the term “lipping the note”, used for pitch bending, may
be a misnomer.
A full account of the calculations and their results is being
prepared for publication.

(Received 16 June 1986)
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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, and certain percussion instruments.

Nearly all the acoustical theory to which we have all been
exposed over the years has been linear — twice the excitation
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 worry about, and surely
shock waves are restricted to explosions and supersonic
aircraft anyway!

Against this background it may come as something of a
shock to re 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 | 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 | apologise in advance
for the limited reference list, but a recognition of its importance
is quite fundamental.

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 are a 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.

uppose that the coordinate o represents

. It coul

as 3 function of time, of & mass hanglng 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 witten in the form

a general way

%n + 2kpXo + wrtXpy = Fit) + Glxn, Xn) m

where a dot implies differentiation with respect to time, and
on the right-hand side of (1) we have collected all the terms
not explicitly accounted for on the left side. ky and_ v, are
constants chosen so that there are no terms linear in Xy or Xy
on the right side. Fit)is a forcing function that represents the
external force on the system while Glxy, k) collects allthe terms
in X, or X, of higher than first power [11.

The linear approximation arises from the observation that,
if xy is small compared with some characteristic dimension of
the System, then x? is very small and we can neglect Glxy, .

Further, if we are interested in the system only when it is not
being acted upon by external forces other than steady ones,
for example a piano string after the hammer impact or a
trumpet plaving a steady note, then we can neglect Fit) or
incorpor change of origin for x,. As we all know,
e seluion to “auation (1) than has ho simple form

Xo = 80 €08 ant + 9 0Xp (~ kyt) @

where the amplitude , and phase , are determined from the
way in which the motion was started.

For an “extended” system, like a bell or a vilin string or the
air column in a trumpet, which has several possible vibration
modes, we havs & se of squatons iks (1) and soluors ke
m for each mode x,. equencies wy for a real

o ot over have oz lnmger ratios. The stiffness of
ool strngs makes

wn = ey (1 + an?) @

for example in pianos, and lheve is a similar sharpening of
upper mode frequencies in simple open pipes, while bells and
gomgs have mode equendios distioutod i » quite compiex
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 to an expression fike (2),

The complication begins to arise, for simple systems like
plucked strings or hammered gongs, when the initial amplitude
a, becomes so large that we can no longer neglect Glxy, ¥, in
(1). The simplest case is that of @ plucked string. At large
amplitude the tension T of the string is increased, in proportion
10 .7, every time the string moves away from equilibrium. The
restoring force is proportional to the product TVx, and so
there is an extra term in G varying fike ;. Now xq? involves
ap’cos’(wpt + @), which can be expressed as terms
a,7coslwnt + ¢y) and a,7cos3lunt + By), and the first of these
is at the correct frequency to influence the left-hand side of the
equation. The resulting solution (1] for x, has a frequency w
which varies like

© = wp + o expl= 2kt @
50 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 (for a flat-
faced gong) or upward (for a slightly domed gong), the glide
being as much as several semitones (2]
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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
ditferent. The woodwind, brass and 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 (1) is stil constant
can be neglected, but the physical system has b
arranged that Glxy,X,) 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-
controlled generator — a reed, an air jet, or a friction-egulated

bow.

In (1) we can now suppose that the damping coefficient ky
i that which refers to the resonant system alone, without its
generator, and that G may now contain terms in Xy and in X,
contributed by the generator. From (2), the condition for an
oscillation to begin and build up s clearly that G should contain
a term in-phase with %, and larger than 2kyX,. Conversely if
this term in G is smaller than 2k,Xy, the oscillation will decay,
while i equality prevails it will remain steady in amplitude.

THE CLARINET
One of me simplest systems to analyse is the clarinet (3, 4).
It has a light, responsive elastic reed closi end
cylindrical tube as shown in Figure 1(a). The ayer's mouth
provides a blowing pressure p, tending to close the reed,
while the acoustic pressure p inside the mouthpiece (which we
take as our variable x,) tends to force it open. Since the
resonant frequency of the reed is amanged to be much higher
than the playing frequency wy 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 Ulp), which is the same as that of Gixy)
except for a phase shift of 90°, is shown in Figure 1(b). If the

tube

Figure 1: (a) Schematic disgram of a clarinet mouthpiece and tube.
The reed is blown closed by the blowing pressure po in the player's
mouth but this is resisted by the acoustic pressure p inside the
volume flow is U. (b) The static nonlinear relation
and p. The normal operating point s close to A.

intemal pressure p is equal to the blowing pressure po, which
is typically about 3 kPa above atmospheric fie. 30 cm water
gaugel, hen there s o air flow into the mouthpiece and we
are at point D. As p is decreased the flow increases by
Bemoull's law as (po p)% 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 o the left of C and
at B the reed is forced completely closed. The normal operating
point is near A with the acoustic pressure swinging back and
forth along the curve BC. This actually represents a negative
resistance because the flow U is measured towards the driving
pressure rather than away from it. In the region BC, Gixy) s in
phase with %y and the clarinet sounds.

Itis clear that the very functioning of the clarinet and similar

eed instruments depends upon the nonlinearity of the flow
ralamn Up) for the reed but this nonlinearity also has other
The curve n Figure 15) i inveriat if we change the
mowmg pressure p, — it simply slides along the axis — while
the operating point always oscillates about atmospheric
pressure. Clearly if pg is too small then A will lie on the curve
ben D, and G will be dissipative rather than
generating, while if p, is t00 large A will be to the left of B
and G will be zero.

If the operating pressure makes small excursions about A
the coefficient of x that it contributes is essentially the slope of
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
excursion increases, however, the curvature of the section BC
begins to introduce harmonics of w, — precisely phase locked
— into the flow U. These appear in drive terms not only for X,
but also for other modes xr, through equations like (1) and,
since the cylindrical air column has nearly harmonic resonances
at about (2n—1)wy 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 a,S.

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

THE TRUMPET

In m- case of lip-blown instruments such as the trumpet, the
n s rather different because the blowing pressure forces
the up valve open rather than closed [4- 6] Thl: reversal in sign

in the system, and this is introduced bv 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
resonance frequency is critical to the operation of the system,
50 the player can (and must) adjust 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 dynanic
nonlinearity is of the form shown in Figure 2. The limit to the

sound power output is set only by the mowmg roseins and
volume flow that an b appied by the player

FLUTES AND ORGAN PIPES

\mong 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 nonlinear relationship between airflow U and
mouthiece pressure p fo o li-excited (bress insrument blown
pressure po. The dynamic flow relationship (dotted curve) is
changed n sign because the aperaing trequency s above the Ip
. The normal operating point is near A.

upper lip as shown in Figure 3(al. The jet can be defiected by
the acoustic flow through the pipe mouth so that either more
o 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 waves on the jet which
take an appreciable time to reach the lip. Detailed study [7- 9)

T transt e, i very neary hal  paiod of he oscilaion
e

ing now that this phase shift has been appropriately
adjusted by varying blowing pressure and flus-to.1p datanco,
r that the flow into the pipe at the lip, and hence the

3(b). Here U, is the acoustic flow in the mouth and U is the
jet flow into the pipe. The curve saturates for large positive or
negative values of Uy, when the jet is flowing entirely into or
entrly out of the pipe. Tho operating point A is gonerally set
0 that the jet h

pipe in lls undeﬂected state. If the slope at A (al \I g
Gtner facters n G) 1 greater than 2k, than the oscilaton i
grow, to Bblllss eventually (in fact after 2040 cycles) to a
sweep such as XY for which the slope of XZ is equal to 2
{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
crtcall pan the lacing of the aperating paint A on the curve,

this is one of the operations carried out in pipe voicing,
or one of th rformance variables available to fiute players
9, 101. The relatively gentle nature of the nonlinearity gives a
much smaller degree of harmonic_ development to the tone
than is the case for reed pipes o li lown

e

languig

1
|
|
|
|
1
|
|
L

Un

Figure 3: (a) Schematic diagram of an organ ﬂue pipe. The air jet
emerges from the flue, crosses the mouth, and strikes the upper lip.
The jet has waves induced upon it by acoustic flow through the
mouih and hese doflet iy o 0t of th pipe af 1 fo 1) The
roninea rltonhip bewse jat fow Uj it th pie o the upper
o and acousti flow U through the
rorme opersting poin s neer A,

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

The nonlinearity of the frictional characte implies that
we could have self-sustained nearly sinusoidal vibrations about
an operating poiat suh a8 A but i reay hiscan occur only
for of a large oscilating mass driven by a small

ctional force The case of the bawedl string is at the opposite
extreme — the string mass is small and the rosined bow
exerts a large frictional force. The motion then tums out to be
one in which the string moves for a large part of each cyc\e
in the sticking position B and then makes a switching transi
for a small part of the cycle to the slipping position C.

iton C. This
stick-slip motion is so highly, and indeed manmny, nonlinear

that it is quite inappropriate to attempt to analyse it by
considering growh rom ahe nearl near iuation, The sting
motion has however been analysed in detail, beginning with
the studies of Helmholtz and Reman, and we now have a very
good appreciation of most of the subtleties of its behaviour
111,121

B

STRING!
As a quite different form of nonlinearity we consme. now ma
bowed-string instruments. The string is itself a nearly line:
Vorator anu the interaction at the bow mvoms o stcksip
ived from the fact that static fri greater than
dynnmu: “licton, which Ts ocuy dependont. The
speed v, of the bow is constant and, if we take the oucllaory
variable x 1o be the velocity v of the string at tihe bow position,
{nan the curve relating tha traneverse force F on tho Sving (0

Figure 4: T rlton between ictonal foce F and sting velociy v
for a bow drawn with velocity vo across the strn
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Figure 5: A thin bar (or plate) kinked (o creased) at a small angle 6.

EPILOGU
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 ﬁm order so that the first and second modes
will be resp vibrations
of the two, halfbers of longth L. However, 25 the vibration
amplitude increases, nonlinear effects of the kind we have
discussed before will move the point A downwards by an
amount proportional to 3,11 + cos 2u,t) where w, is the
frequency and a, the amplitude of the mode involved. When
a, becomes large enough, the point A will approach the line

<

BC and 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.

Al this is not surprising when the angle ¢ is reasonably

which clearly approaches zero as ¢ approaches zero, giving us
another pathological or essential nonlinearity. This effect — a

jump of nearly two octaves in the vibration pitch — can, in fact,
be heard in the decaying vibrations of some dented flat-sided
tin cans. Itis saved from physical unreality as ¢ — 0 by the fact
that thickness can no longer be neglected if it is comparable
with Lsin 6.

Nonlinearities are real, nonlinearities are often extremely
important and, if we treat them right, they do not get out of

nd.
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Terminal 4 — Heathrow

The opening of Terminal Four (T4) at Healhrow
Airport in April 1986 will have been treated by regular
air travellers with a great sigh of relief, as n wi l 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 up to 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
n evidence given by LC and other local
aurhmmes, ond made'a mumber of roeommendations,
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

annual Air Transport Movements (ATMS) should be

limited to 260,000 once T4 was opened. The Secretary

of State changed this 1o 275,000 but following the

inquiry on Ten ve the government decided in

the White Paper on Avrpo Policy to scrap the limit

altogether. The latest figures  indicate over 265,000
per annum at Heathrow.

Many positive steps have however been taken to
implement the Inspector's recommendations. These
include.the. Consiruction of 7m high concreie 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-
ditions were 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 of a three year experiment during which time the

AA and local authorities would monitor night time
aircraft noise in the residential area. Continuous
monitoring of aifcra noise is now taking place a sites

d West Bedfont, and this is supported by
accasional sampling at ofher locations in that area.
(Extracted from “T4 Up and Running” by George Vulkan,
Ppublished in London Enwmnmenla/ Bul/ﬁlm Vol 3, No 4,
1986.)
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ABSTRACT:

a slanonary random nolse exciaton of arbitary non-Gaussian dstrbuton ree s attenuated by

for the stochastic

acoustc system dus to the niroduction o the sound, absarblng mateil /3 pou)b(l to mmm

the ‘mproved”

erting the sound

are in good agreement with the theoretically evaluated probabilty curves. Values of
Lgs Lyg and Lgg can be estimated within +1 dB

INTRODUCTION
AS was pointed out in previous work (1), it is very important
fect of

2. THEORETICAL CONSIDERATION
21 A General Theory on the Noise Intensity

o study the

random noise which one encounters in a umy life, because the
statistics such as Ly sound levels (€.9., Lg. Lyg. Lgg and

Log) ' and an Lea evaluation index are used for evaating
such a random

y

In order to evaluate the stochastic noise reduction effect for
reducing the arbitrary Ly sound levels before and after the
temiofcemenl of an aoou!ﬁc sy:lem itis llrst necessary to

om the
viewpoint, one can consider Iwo -pprouhes for the
As

one approach, paying special attention 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. onthe
first way of thinking, by considering the reinforcement of the
present sound insuation wal,  unfed robabiisi evaluation
method for pr the improved noise level probabilty
istiution (or noise nfonsity prabebilty distibution) way
proposed by use of a somewhat modified statistical energy
analysis method (2). That is, in order to study systematically
the mutual relationship between two probabiity distributions of
the noise intensity fluctuations before and after improving the
acoustic character of awall based on the reinforcement of the
present noise reduction system, a new trial for the stochastic
noise reducton sffect of the wal was propossd.

Based on the above unified theory due to the acoustic sys-
tem change, this paper describes a practical method for evalu-
ating he probabisi response of anothe typical noie recuc-

tion system inside a room. More concretely, as one of the typi-

cal noise reduction systems inside a room, the probabiiistic

evaluation method of a sound absorbing material has been con-

sidered here, since no probabilistic evaluation of a sound ab-

sorbing material can be found despite many previous works
5)

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

(or noise
|r|\enslly) pmba.bMy strbution function based on the original
distribution form before its reinforcement. In this
ncbon ‘an objective explicit expression for the improved noise
level (or noise mtensdy) probubill'y distribution function after
briefly given based on th
previous work (2). Let x and y denote resuecllvely the noise
intensity fluctuation before and after using a noise reduction
system (e., before and after the reinforcement of acoustic
‘system). The improved probability density functionP, (¥) after
using the noise Teduction system is expressed s [

) = E (S f )" P
o

)

A g
4t e [E <y 5] " @
whereP, (.)is the pvobshlllty denslry function be'ove using the,
noise réduction system. Moreover, *x,n and ¥y,n denote
rospectivey the it order cumlnts wih respect to the random
les, xand y. From Eq.(1), the improved probabilty density
function P, (¥) after the reinforcement of acoustic system can
boc cnmsmmea by use of the original probabilty densiy function
[X8) Atthis time,
aumnmmn form Q (y). which s very important for the purpose
clﬁndmg Ly sound level, can be derived s folows

r A e
tv)vylg) - { P (€) dg+ Ygx (-1) Gy Ry @)

Al

LAY
(4)

R ny2 N2
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Needless to say, the above concrete form of the expansion
coefficient, A» has been derived from its definition as shown
in Eq. (2). In this case, it should be noted that one can
reasonably employ the logarithmic normal distribution function
as A

Py) = (2% oy1™h exp -(n y - 0)¥/20) (s)
with
wednx = Inwe - oY2,

©

o = <(in x - w = In {telxeew)Bo/en?d + 1},

since a standard Gaussian distribution is very often employed
as the approximate form of the probability density function for
the noise level fluctuation (i, this function form is connected
with the logarithmic normal distribution function for the noise
intensity fluctuation under consideration). Therefore, the
cumulative distribution function @, (y)in Eq. (3) is concretely
expressed
25,2
exp -[(In § - 4)7/20°] dg +

o) = T ten¥ oer
0

+ TN (4 (o™t )
1

(@ ayr e -cny - w7207

Moreover, the cumulative noise level distribution, @y (L) directly

connected WIlh lhe actual noise evaluation can be easily

evaluated by use of the above explcit expression for Q, (y), as
QL) = ouly) . (®)
Y Yy yg-104/10

where ¥ denotes a reference noise intensity usually teken
5 1912 (uate/md).

2.2 Relationship between Power Frequency
Characteristic of Sound Absorbing Material and

of

In order !0 determine the ﬂlslribul’\o" parameters
u. o and A contained in the cumulative probability
distribution expressmn, Eq. (7) itis first necessary to calculate
the pth order cumulant (or the pih order moment with
..)of fluctuat 3
Let )('1\ .N) be an ut tensity fluctuation
in the ith frequency band before using a sound
absorting materl, and ¥4(i=12, . . .N) be the output noise
intensity fluctuation after using this ncund absorbing material.
Moreover, let the attenuation coefficient,%; (i:
denote the power frequency characteristic of lhe sound
‘absorbing material at the center frequency, 1 of the ith octave
band (or one- ban the additive property
of energy quantities, the output noise Lnlsnslry fluctuation, y,
at the observation point can be easily given by summing all of
the noise intensity fluctuation in each frequency band:

"
vo Lok 6]

Originally, the power frequency cham:lemﬂq % (i=12,...N),
be simply estimated by us f two moment data

of X; and ¥;,as follows:

s

GG

ag = (10)
Of course, it must be noticed that this parameter is a proper
physical constant even in the arbitrary cases with a general
random nolse excitation. Thersfore, the. pth order
moment, <P for y can b ( )
P> = e ug RO

by using 1he, tatitcal property of the input noise miansny
fluctuation, X; (i=1,2, .. .N), in each fraquency band and the
power frequency characteristic, ;» of the so ing
material. Furthermore, from the mathematical vnewpomt itis a
wellknown fact that the pth order cumulant is given by the

moment, as follows (6):

= <y>, = b - 2
Kyl T Ky g Ty -t 2
T <% - 3 <y + 2%, . L
2
Hence, the distribution parameters ¥* © 2nd A. in Eq. (7) can

be determined by substituting Eq. (1) into Egs. (4), (6) and (12).

loudspeaker

amplifier

‘sound level
meter

jpeie data recorder

Figure 1
'sound absorbing material into the reverberation room.
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TABLE 1
‘The averaged noise intensity before and after lnnrllnn ma
sound absorbing material into the reverberation

the averaged intensity  the averaged inte

113 octave band
nter before insering the " atter nsart
sound abs

b i

mat ‘mat
(wattim) (watt/m)
250 4135 x 107, 2528 x 107
315 4851 x 107 3711 x 107
400 4294 x 10 2.860 x 10
TABLE 2
Power trequency characieristics 9§ of the
und absorbing material.
113 octave band power frequer
center frequency characteristic ;
(H2)
250 06114
315 07650
400 06660

It should be noted that the proposed method is able to
evaluate the stochastic response of an arbitrary scund reduction

he system
and the sluhsncul information on the input e ity
fluctuatio or theoretically in advance.

Fig
inserting the sound absorbing material ino the reverberation room.

3. EXPERIMENTAL CONSIDERATION

The experiment has been done in a reverberation room and
the block diagram of the experimental arrangement is shown
in Figure 1. Using a band-pass filter and an ampifier, white noise
generated from a random noise generator was supplied to the
loudspeaker. The received acoustic noise has been recorded
by use of a data recorder. Figure 2 shows the actual scene
of messuring the random nolse flctuetn ster nserting the
sound absorbing material into the reverberation room.
observed values of the averaged noise intensity existing in e
ith frequency band before and after inserting the sound
absorbing material (porous material; 35.5 (width) x 15.5 (height)
x69.0 (length) cm) are shown in Table 1. Hereupon, the usual
‘one-third-octave band analys\s has been used. power
frequency characteristic, % (i=1,2,3), of the sound absorbing
material is eshmated by use of Eq. (10) and Hs value is shown
in Table 2.

Figure 3 shows a comparison between the theoretically
evaluated curves by use of the proposed method and the

H A

level distribution (after inserting the sound absorbing material),

together with the actual data observed before using this sound

absorbing material. Horeupon, lot us define the expansion
expression from the first term to the term with expansion

coefficient k (r 2 1) in Eq(7), as the rth approximation of
Q,(L). From" this figure, it is obvious that the successive

addman of higher sxpa\sion terms moves the theoretical
babilly

ing to "o et vt sacond ‘approximations

ol 0 B0 the the pvsmounn errors of evaluation indices,

Lgs Lyg and Lgg. usually used in the actual noise evaluation
andlor regulation problems are amost all within +1 dB.

o

Figure 3 A by
use of the proposed mathod and the experimentally sampied points
for the improved cumuiative probabilty distribution after inserting the
sound absorbing maleris, logether Wi (he experimantay sampled
points before inserting this Experimentally

respectively shown as _____ the first term
the first approximation ; — - — the second

by use of Eq. (7) a
of Eq(7)

‘absorbing material are marked by O.
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4. CONCLUSION
A new method for evaluating the improved noise level
probabilty di material
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probabiliy distribution before e acoustic
system. The effect of the statistical property of the input noise
emitted from the sound source and the power frequency
characteristic of the sound absorbing material on the improved
noise level or noise intensity probabilty distribution is reflected
in each distribution parameter of the cumulative probability
distribution expression. The validity of the proposed evaluation
method has been experimentally confirmed by applying it to
measured noise data. The experimental results have been in
good agreement with the theoretically evaluated probabilty

Research on this kind of probability evaluation for various
noise reduction systems is stillin an early stage of study. And
s0, this paper has focussed only on its fundamental aspects.
‘There still remain many problems when applied to other actual
cases; this will be a future study.
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(Received 4 February 1986)
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TECHNICAL NOTES —

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 a CSIRO
study showed how these effects could be alleviated.

Burners like these, of 1.5 MW capacity, are used to
fire the reverberatory furnaces at Alcoss Point Henry
alumlmum plant, south-west of Geelon:

e 100-plus decibel noise (with e furnace door
openi bellowing from the burners corresponds to only
one ten-millionth of the flame’s energy being converted
to sound, but it is well above the acceptable limit of
90 dBA for continuous exposure of unprotected work-
ers.

The company sought the assistance of the CSIRO
Division of Energy Technology. Dr. Andre Cabelli and
colleagues lan Pearson and lan 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 bumer at Point Henry which, at maxi-
mum firng rate, produced a tolerable noise level of
850BA (with the fumace doors open). Alcoa plans
to convert all bumers in the plant dunng 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
atesting physics puzzle. How do you create conditions
that would muffle the combustion roar while keeping all
the other flame properties — length, 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

To study the eftect of various nozzle amangements
and conditions, the researchers built a 30-kW scale-
Todel burmer composed of eylindrical alumimum 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 experiments showed that the deslgn of the
nozzle and the relative velocities of the air and gas
jets had a considerable influence on the noise pro-
duced by the burner.

By imparting swirl to the incoming air, the research-

ers found 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 1o the complexity of the processes involved,
extrapolation of measurements made with the scals
model to the full-size burner did not produce a figure
that matched the actual Teading ' hoise reductions
were, in fact, significantly better than the model in-
dicated.

er plus was that'the pressure of air feeding
the Burmer Gouid bo rabuced by about 90 per cent lead-
ing to a substantial saving in the power needed to
drive the pressurising fan (and reduction in fan noise
as_well).

The researchers_haven't found all the answers to
the noise puzzle. They are now looking a the sound-
generating mechanism more cl 3

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
Divison of Eneray Technology, PO Box 26, Highat
190 — Phone (03) 555 0333.
(From CSIRO Industrial Research News 178, Sept. 1986)

“Potty Doctor” tries to eavesdrop

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 potters discussing
the Nile 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
bottom of the groove correspondmg 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.)
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Infiniteiy Variable,
Economical, Efficient.

‘System Matched" attenuated air systems are
more efficient, more effective and more
economical because you only pay for what
you need.

The variability of our Rectangular Attenuator
configuraticns is almost infinite so a very
special computer programme is used to
accurately align required performance to
delivered performance.No over-compensations,
no extra costs and optimum efficiency.

If your next air delivery system isn't ‘System
Matched' you've wasted time and money.
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Technical Notes ...

Floor vibration
— CSIRO studies

Standing in a building where you can feel the floor
vibrate when someone walks past can be d:sconcemng

This is occurring more frequently in our medium-rise
buildings as designers strive for greater floor spans.
The longer-span floors tend to have lower fundamental
frequencies (< 10Hz), and lower damping due to the
stiffness required to meet deflection criteria. To test
the dynamic performance of constructed floors, re-
searchers at the CSIRO Division of Building Research
have developed a portable instrumentation system.

The perception that people have of vibration is highly
variable. This means that it is almost impossible to
develop clear-cut design criteria. However, after test-
ing suspended floors in a number of buildings, re-
searcher Barry Schafer said that designers will have
to consider the dynamic performance of long-span
floors (> 10m) at the design stage.

A low level of damping was observed in the floors
tested and indicated that for many long-span floors,
additional damping needs to be built into the structure.
The results showed that a relationship existed between
static stiffness and observed frequency of vibration.
This relationship could be used as a first check to
see if the vibration of a floor system is likely to fall
into the low-frequency area (< 5Hz) where excitation
from foot traffic can be a problem.

(From: Rebuild, CSIRO Division of Building Research, Vol
11, No 3, 1986.)

Scientific terms made easy

Calculus of residues  How to clean up a bathtub ring
Catoptric A feline eye
italian: multi-toothed device for re-

arranging one’s hair

Commutator A student who drives to school

Conic section Funny paper

Corona An officer who enquirss into. the
manner of violent deat

Cosine e Saposite oF Stop sign’

usp To use profans language

Ext pupi A retiring stu

Patt paricie of the verb ‘to flox
Gram 0 review for examinations

Grand canonical
ensomble Ecumenical council

Principal item of a cow's diet
Ground stat offee, before brewing
Harmonic function Concert
Hermitian operator  Recluse surgeon

jumbug Noisy wi

Hypotenuse imal Ilke mlnocems but with no
m on

Len Singuiar of lens, specifically a one-

surface optical el

Marginal ray A'Tay of doudltul origin

Millimetre @ a centimetre but with
more legs

Normal solution The wrong an:

Orifice Headguariers or Place of business
Paradox Two PHD'S

olygon A dead

Poynting vector A rodundant term: all vectors point
Spectra A female ghost
Sonere long, pointed weapon

Spin oper Owner of a Ferris wheel
Statsioa sorreation 2-35

Uitraviolet catastrophe  Bad sunburn

ortex Point of'a mathematical igure oppo-
site the

Watt Wil you please repeat that remark?

(From: “A Random Walk in Science”, Institute of Physics,
London.)
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(continued from p. 66)

The group already has some computing skills, how-
ever the potential for improvement of the group’s tech-
nical ability and information retrieval using micro com-
puters has yet to be fully realised. Our priority s to
develop a_computer program: the modelling of
acoustics in large spaces (uti |ng ray tracing techni-
ques) in an effort to achieve optimum results. Presently,
our software includes:

« Noise analysis of air conditioning ducts

« Calculation of reverberation of spaces

« Programmes for spectral analysis

* Computer automation of sound absorption testing
in reverberation chamber:

New agreement on scientific journals

CSIRO has proposed a new agreement between its
Bureau of Information and Public Communication and
the Australian Academy of Science, involving a major
marketing effort to put the Australian Journals of
Scientific Research on a sound commercial footing.

The publications involved are the Australian Journals
of Agricultural Research, Biological Sciences, Botany,
Chemistry, Marine and Freshwater Research, Plant
Physiology: Physics, Soil Research, Zoology and Aus-
tralian Wildlife Resear

The journals, publlshed ]nlmly with the Australian
Academy of Science, cost al $2m to produce in
1985-1986 and returned almoal $500,000 in revenue.
They are also used in an exchange programme in which
CSIRO receives publications from institutions over-
seas.

Four major elements of the basis for agreement are
that_universities and other user groups contribute
towards cost of publicatios ced typesetting and
other Gosts: increased subscription revenue and quota:

ion of overseas subscriptions in US dollars; and the
preparation of a positive marketing plan involving more
aggressive promotional support, a wider network of
distributors, possible paid advertising and regular price

“The journals have established in their forty year
history an important place in Australian science,” Mr.
Dunstan said. “They are distributed to more than 120
countries and are held in high regard by the interna-
tional science community.”

(Laboratory News, October, 1986.)

Data collection software

A “hand-held electronic notebook” has been de-
veloped for commercial sales by the CSIRO Division
of Mineral Physics and Mineralogy, and Mining Re-
search Associates, on behalf of the Australian Mineral
Industries Research Association Ltd.

IDAS, which stands for Interactive Data Acquisition
Software, is designed to allow interactive entry of
numeric and alphabetic data into a portable, battery-
powered computer. It can be used to record obser-
vations collected in the field and to have these verified
at time of entry. jata base thus constructed can
be transferred to a host computer for archiving or
analysis without the need for extra key punching.

The IDAS software runs on the Husky Hunter, a
small but very rugged lightweight portable computer.
IDAS itself is marketed by Geodesy Pty. Ltd., of Vie-
toria.

(From CSIRO Minerals & Energy Bulletin, October, 1986.)

At Peace

PEACE ENGINEERING has specialised
exclusively in the field of engineered noise
control products for well over 10 years.

Inthat time we have developed a vast
range of products to_cater for most types of
noise problems.

We are ready to share that knowledge with you. A telephone
callto our office or one of our agents will put you in touch with
someone who will discuss your problem and if necessary pro-
vide an obligation free, written quotation.

Custom built press enclosures,
control rooms, pulsation snub-
bers, fan and blower silencers,
return air vents, acoustic louvres
— no matter what your require-
ments, we have the products
‘whenit comes to noise control.

PEAEE ¥S o
= EQUII

L
IPMIENT

PEACE PTY.LTD.

o129

u
, REVESBY 2212 (02) 772 4857, 772 4858, 774 1595
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NEW PRODUCTS - —

CIRRUS
LEQ SOFTWARE
i announce a new

the current levels

o sareon, the. bregramme can siorg
Up to 48,000 separate sound lel
mples or Short Leqs on disc for later

with a 1 second resolution.

Tho data relrioval programmes can
many _diferent

d
From i time nistory
lot, specific noise events can be
identified and separately analysed either
visually rence

Zondiion

“WEAR EAR PROTECTORS WHEN
THIS SIGN IS LIT"

While ear defenders can protect the
worker against excessive noise, almost
everyone dislikes wearing them as they
can often cause discomfort
communication:
is noisy, "excessive noise areas” have
10 be designated where ear defenders
must be worn all the tim

y factories, the noise lovel is

noise levels. The display of the CRL
O1HS has a blue and white logo 1o

WEAR EAR PROTECTORS
WHEN THIS SIGN IS LT

BS 5378 which lights up when a pre-
set noise level is exceeded. The “ON”
level of the sign is normally 90dBA
although, any lsvel, between 40 and
B can be pre-set.

On reaching tho pre-set level after
an integrated_delay CRL
3.01HS illuminates,

iorming

Throughout_this
will switch off only when the short term
average noise level (Leq) is reduced to
below pro-set level. Ear _prote
therclore, need only be_worn
necessary and not continually — this is
Sporacialed by emplojoes who gansr-
wearing ear defenders.

Further ln/ormurio M. B. & K. J
Davidson , 17 Roberna Streef
Moorabbin, v:c, 3189. (03) 555 7277.

BRADFORD INSULATION

suavnm Insulation Group has an-
cquisition of the Romet

tho" Gompany's _factory

Clayton, Victoria.
 The Bradiord Romet insulation aystem
jvanced panel ‘whic!
Combines. boih the c\addlng Y
insulation material during manufacture,

L5

thereby gaining optimum mechanical,
thermal and acoustic properties. This
fully engineered, pre-planned  system
can be erected on the site as a fabri
cator unll. Panels aro aveliable i three
width: or 700mm and in
lengths o sult tho application. Insula-

1o suit the application and can be up
to 200 mm in thickness.

system is suitable for tanks, pre-
cipstors, Sacks,
and wall panels and facades. It w
recenuy |Retalod "on_the. precipitators
at ang Power Station, Victoria.
Further mlorm-rmn, ; Bradlord insulstion
Office in your Staf

ACADS

ACOUS"C SOFTWARE

IOUSE, RACOON and LION is
a SUNG of four: Al aeractvo-peous.
tical analysis programmes b! V
installation_on a mainframe
hese programmes w\ll BSSIS'
designers in_evalualing sound_ trans.
mvsslon in and umunu buildings and
were developed by panmenl ol
HOUSI ing nnd Consuucuon and ACA

They may be licensed through ACADS
for mainframe or microcomputer instal-
lation or alternatively ACADS member
organisations may access them through
a number of bureaux where they are
installed.

BAT determines the attenuation of a
barrier wall at seven frequency bands
within the range 63-4000 Hz.

IOUSE determines ihe total trans-
mission loss of a wall made up of
number of dl"eum wall cuns(ruc(lons.

windows smission

e programs
referenced by the use

RACOON is a room acoustics pro-
gramme for determining the acoustic
proprties of a roctangular room. It has

-efficients for a wide range

fored in the programme
for reference by the u

LION oterminas the attonustion of
rectangular or clrcular intornally lined
air-conditioning ducts
alects a1 varying the denshy an
ness of insulation can also be
gated.

g
53

The four programmes in the Noise
Sulte are menu driven_interactive pro-
e_methodology on which

supplied on floppy diskettes. It is plan-

ned to expand the Noise Suite with pro-

rammes contributed by ACADS mem-

ber organisations and firms actively in-
sound trans

5 and snairies

are welcome in this ai
mmmu tion:  Murray

3004. Te/sphana (03) 51 9153.
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New Products . . .

VIPAC
SOUND LEVEL METER

ruments Ltd. have just
es\zhnsneu onto the Australian market
the Larson-Davis 8008 sound meter.
This rugged lightweight instrument will
measure_the vast majority of acoustic
parametors that_are " required in
search and

In addition, inexpensive computers
can be used to make the 8008 fully
aulomatic. with o cholce of interface
options.  Features
Counter, 11 and
total harmonic distortion, reverberation
time, ‘dose and projected dose, LEQ,
DOD, an e meter
comes with a two (2) year warranty.

FFT ANALYSER

world's first portable-type 8
channel FFT analyser is now available
wfactured

ac
rporates @ _disc

rive ‘and performs tracking analysis
and a wi r applications
which are itated by the eight
channel input. It is a powerful ool for

analysing the dynamic characteristics of
rotating mact

The system can measure up to 8
points at once, taking the labour right
process, and stores detailed

versatile and_can function as;
Channe tracking FFT anaiysor. a RPM-
order ratio analyser, an 8 channel FFT
analysor, ‘an annel _oscilloscope

an '8 channel transient recorder/
Signa ‘anaiyeer

visual inspection data such as

Joose bells and _dirty

o poweriul Vipac_software, gen-
erating reports w i

on_developing prob-
lemar Lator tho ‘Unta can o iner
processed 1o produce early warning
feporls, treng analyses and vibration
signa Effective action can
Ron mmediaialy. The. porable

1221@ DATA TRA allows you 10.per-
form complete machinery inspections
(more than 150 points/hour and over
100 machines/day can

covered)

abiiy for & very modest investmen

MAGFLOAT

GFLOAT Stand_uilises the
repelling and alracting power of mag-
almost_completely uhmmale

thus makes for more accurate measure-
nd

ment, nlike ~rubber,
Spring, air sprin g v ration insulators of
the past, its properti not deteri-
orate with timo. 1 will omain table
This ensures an enduring and quality
product, for your Iaboratory or piant.

MAGFLOAT has many applications
including: microscopes, precision bal-

nst apparat
ing vibration is a must. he MAGFLOAT
stand can operate in

e 507 mamidiigs up

8 Channel FFT Analyser

DATA-TRAP

DataTrap s an automated predictive
maintenance _syst records
Vibration gata, 'process v (tem-
poratures, pressures, flow rates, etc.)

Furlhor information: Vipac_Instruments

- Mr_ David Pentecost, private
B G Nor 16, part Molbowrno, Vic. 3207,
(05) 647 9700 o (008) 33 6120,

ACL SPECIAL INSTRUMENTS
QUEST M-28 NOISE LOGGING
DOSEMETER

The design objectives were to pro-
vide ~maximum information,
maximum and  permaner

copy _printouts. pos-
sesses oxceptionally long. batery e,
i Storage and - built-in _pro-
tection against accidental loss of accu-
mulated data. All data and time his-
tories are printed out. A code key lets
the user check parameter settings with-
out removing the cover.

All data can be read at any time
without disturbing dosemeter operation.
Calibration is simple by merely chock-
:ng lﬂnd adjusting while reading sound
evel.

A compact multi-function
with direct data readout, p
put and computer interface.

© Measures Dose, Leq, SEL,
Level, True
and

Sound
Peak, Lmax, Run Time
ause Time' over a range of

35-146dB.
o Stores data for up to 16 separate
events (messuring periods). Data for
to

o Real Time
* Programmable Start/Stop Times; up

. 10dB_between 2200

hd 0700 1o S nour switen“and
clock are set.

. Al s(med aa

oty on.readout

with ~serial or

baratel

B
printer

—sent to a computer via an RS-232
port.

 Printouts provide 10sec, 1-
and 10-minute histogrars,
&-hour projected dose, percentage of
time and percentage of dose statis-
tical distributions. ~Printouts can b
edited.

o Measurement parameters—exchange
ranges, overload  levels, cri-
sholds, nd C
scale _weig Fast and Slow
time constants — are all user set-
able.

* Used as a personal dosimstor, area
monitor, instrument
Vicroptione s field-replaceaoie:

+ Possible o chango battery without

losing data. Can run on external
wer.
“BARKS AND BELS"
xciting new board game, for

ians, their families, friends and

students. Based on typical experiences

s
learning situation for both 1
nead rachiionar ond 1hosa whe bave
nly a laymans experience of noise.
Barks and Bels” will provide a chal-
erienced_acousticians. o

Spociar Instruments, 27 Rosella “street,
oncaster
Phone (03) 842 aazz Fax (03) 842 5730.
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BO0K REVIEUS —

AUDIO SYSTEMS:
SPEAKERS, RECEIVERS,
NON-AUDIO
ELECTRONICS

Society of Automotive Engineers,
1986. Review copy from D. A. Book
(Aust) Pty. Ltd., 11-13 Station
Streei, Mitcham, Vic. 3132. Pric
35750 (Aust) (soft covers).

The papers in this publication_are

those_delivered at the 1986

oo and Exposion,

troi, sponsored by the Saciety of
Automotive Engineer

Paper One gives a history of radio

2
2

first_appears to marginal on
theme of the book, high quality stereo
reproduction In motor cars.
e third paper describes an ampl
fler-speaker system to
quality stereo reproduction in a motor
car. Stero listening is a sellish pursuit
n in_the nerall
oy a ling of listoning posmons where
good stereo is available). Here we have
a system designed for the drver alone,
and that of a large motor car.
Dolby Cabs provides a good explana-
tory paper on the Dolby C modifiation
o Rite tapo. rocordors 10 increase

audio tape recorder with a 96 dB signal

to noise reproduction.

One paper deals with passively
assisted  loudspeakers. It describes
ethods to_incroase the frequency

eport experiments on a
speaker, hardly the size for a motor
car installation.
Another Philps paper discusses digi-
tal

l act disc sys-

e Mawgadon. Cowmata
Broadoagting Company talke sboul its
propose: o broadcasting

10 noise ratio of
20dB worse than the same transmitter
in mono operation) The ~European
Radio data system is given a paper.
None of these systems will ever be
used in Austral

The paper describes a four
loudspeaker car e
foudspeaker with its own 3
fler, ihe_sysiem capable of deivarng

5 4B “SPL with Jow distortion at the

read these papers, then drive
10 s, with the " radio on’ funed to

o Helicon while | concentrated on
a2 g, heara soms of e pro-
gramme. | did not hear quiet music
because of the masking of tyre and
engine noise. The word “absurd" came

o mind to describe the overall tenor
the book
ume A instll e Philis CO
navigation system,
amplier: \oudspsakuv Sosethar Wi
cassetto, 'the digial_ P!
pe” recorder” ani ‘e
receiver in my small car Thove s o
no_room for m
Perhaps the ook describes what tho
trendy status-symbol-seeking car driver
will bo ‘nstalling in his large car this
ing, as
lam or czr-

sits stationary in the
h the car engine

with “his engine
and/or car e, willnt be eble
o ‘appreciate his
o ncise.dighaltago  Tecordor
his FM reception or have time to watcl
his navigation system while driving. (I
assume no_woman would be_siupi
enough to_hanker over the above list.
That is why | have used the masculine
gender.

Include me out!

Roy Caddy

2nd lNTERNATIONAL
CONGRESS
ACOUSTIC INTENSITY
Noise Control Foundation, P.0. Box
3469, Amngmn Branch, Pough-
keepsie, N.Y., 12
(includes survace ‘mail, extra $27.00
for air maf

This extensive volume comprises the

INTER-NOISE 85
PROCEEDINGS

Noise Control Foundation, P.O. Box
8465, Arlinglon Branch, Poughkeep-
sie, N.Y,, 12603; 2 volumes, Price:
880,00 (i, (includes surface mail,
extra $30.00 for air mail).

Noise 85 was held in Munich,
i y in Sep-

Inter-}

at_the meeting comprise the two vol-
umes of the Proceedings.

The three plenary papers indicate

gel
o o brandaraer”

Nolae Indiced”Health
Disturbances” and  the _thir

Poakon. G roadsr, 3 schmidt snd
Rosenkranz on_the “Principles of
Machine Noise Reduction”.

Jansen on

These are followed by eight very
interesting survey papers on various

o
of 1012 pages they comprise
stantial amount of Information and aptly
salisy  iheir descripton. as “survey

The coniributed papers are each
approximately  four page
INCE classifica-

des Industres Mechaniques (CETIM) in
Senlis, France , 1985.
o Irirmmional Conarase o the topie
d in 1981 and the growth in the
use of acoustc intensity as & measure-
er i ng
is reflected in the technical information
presented in the paper.
sohe S20pege orocond ing
papers in English and 21 papers in
Erehek witn Engitsh abstracts and fiqure
captions. The papers are grouped into
eight main section:
Instrumentation — 9 papers
Vector Acoustics — 9 papers
Radiation of Sound — 5 papers
Intensity in the Presence of Flow —
apers

s _contains

Intensity in Structures — 5 papers
Sound Pawer — 19 papel
Source Localisaion - 14 papers
Impedance- Absuvphon Transmission —
13 papers.
Acousti Intensiy is st & relatively
new field and 1
excellont overviow of the vatiety of work
being undertaken.
For those already using, and_ those
about to commence using - acouslic
ensity measurements.
{hess Procesdings contaln the essennul
information on the approaches taken by
Gthara- and herelore form a vaiuabl
reference.

Marion Burgess

you only wish to consult t papers wrien
by your favourite authors

Inter-Noise _has
contributed oapers o

apers in these Pro-
ceedings certainly indicate that reputa-
tion to be well founded. These volumes
would be very worthwhile additions to
technical and reference libraries.
Marion Burgess

THE SOFTWARE
CATALOG: SCIENCE
AND ENGINEERING

Elsevier Science Fublishers, 2nd
edition, 1985, pp. 540. Ry
from D.A. Book (Aust), P.O. Box
163, Mitcham, Vic., 3132. Price:
$A77.25 (soft cover).

This book Ie & most improssive cate-

of scientific software
clally available for workors in Science

exing 15 given
e apicatione: compute: ypes: an
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Book Reviews

software suppliers. The subject and
application index at the back gives the
name of a programme; a very brief des-
Cription of ‘what it does; ihd computer
systems for which the programme is
available; the cost and an ISPN

ot the capabiliios of

& programme s given togather wilh the

signal_analysi
fow programmes are availablo for purely
acoustical subjects apart from some
relating to sound intensity caloulations.

Any individual o company who relics
heavily on_computing techniques and
Wishes 1o, porchass. propriy” sofwars
rather than expend the large amount of
effort_required to develop computer
programmes, will find this book an ex-
cellent resource reference.

R. W. Harris.

CONCERT HALL

ACOUSTICS

Y. Ando

Springer-Verlag, ~ Berlin,  Heidel-
rg, 1985, pp.151. Australian

Distributor D.A. Book Ltd., P.O.
Box 163, Vic., 3132. Price: $75.00.

In this remarkably concise book Pro-
{essor Ando of Kobo Universiy. Japen
has condensed many years of fruitful

vincing manner. It is the m )
ven baning e autons Tk i he
important part leading to 2 quite revo-
lutionary way of d g a concert

After a brief introductory chapter the
next three chaplers set the pace by
establishin Fourier_approach to
Sound Transmission Systems (emphasis
on the autocorreltion funciion, ransfer

acteristics. of human. hearin
lation of Sound Fields and Sublective
Preference Judgments.

sound fields encountered in practice.

AL first glance, chapter S (Prediction
of Subjective Preference in

a knowledge of the appropriate impulse

responses and transfer functions, is very

powertul and is capable _of
pplied to any signal _transmission

pain, whethor T hysical path or a
neurological path.
The crunch comes in chapter 6

es
where, in 13 succingt pages, ine author
shows how to design a con all
for which listener preferences can be
eat in the hall. As

is first determined
only the spatial criterion (interaural
cross correlation) -

are taken into consideration according
1o the des fective
duration of the autocorrelal
of source signals to be per'mmed‘

Despite the rather rice for such
a i volume. ang | Gesune he igh-
powered theoretical basis, the book i
Worthy of Serious. study as few-other
Baoks dealing with ro0m aceustics nave
taken into account such a wide range of
important criteria.

Howard Pollard.

THE NOISE HANDBOOK
W. Tempest (Editor)

Academic  Press, London,

Ppp. 407. Review copy from
Gomic. Prags Australia, P.O. Box
300, North Ryde, N.S.W. 2113,

Price: $A203.10.
In Ihe preface of the “Noise Hand-

fence of noise in
various environments and situations and
the protection afforded by the law and
s technically teasible i tho
way of noise contral”’ One measure of
k Is a judgment of
Row weil he aim va8 boon. Semmevad.
There are fifteen contributors 1o the
fourteen chapters which form the-four
parts of the
Part | is on N
1)

Measurement (W.
Tempest
Part I comprises five chapters on the
effects of noise on humans.
Clude Noise and Healih (B L. Faimean
Noise and Hearing (W. Tempost), Noise
Communication (W. A. Ainsworth),
2 and Eficency (D. R, Davies and
D-M. Jones) and Noise Annoyances (.
Part il aem with four main sources
of noise stry (W. Tem-
pesty Noiso Arisag Irom Trenaportation
{£. . Langden), Noise n Transportation
me

(& W Secksbrang V0 8. Levemtnain,
1V deals with remedies for the
noise prol loise
Wivoand) Noise ‘andthe- Law,
United Kingdom (R. Grime), Noise and
Caw 1 the United. Statos (P, S
Edelman and A. J. Genna) and EEC
irectives on Noise in the Environment
(B. Hay).

Each chapter is witien in the stylo

a nd_this _probably a
from the fact that it does not
alot o deal. For his reason It Is un-
fortu the word “Handbook” is
ncluded in the e,
Gbvious that 15 pag
from Transporidtion” of which only six
pages are on “Road Traffic Noise” can-
not deal with the problem in depth.
The fourth part — on remedies — is
the largost part of the book, with the
three _chaptor legal aspects
taking npploxlmnelg "0 % e o
0 pages Theso threo

haps " the pubishers
Australia le-
" ho first chaptor In
ihis section 15, porhaps tho. least satis-
factory chapter in ok, as it tries
10 cover all aspacts of "Nolse Conlrol”
in a mere 20 pages. The obvious re-
strictions prod )y such a limitation
Rave not been adequately compensated
for ‘extensive. roference/biblio-
graphy list.
g summary, | consider that tis book
a good overview of the
Seets of helse on man s ous ol
noises in our environment and the legal
aspects _associated_with noise in the
USA., an z v it fs 8
valuable reference book
o vory Wah price i Is iy 16 g
Blace on many bookshelves.

Marion Burgess

NEW PUBLICATIONS —

hinese Journal of Acoustis (n Eng-
o o, 3 uuy-Sept. 1o
Contents inciude: M Wide-band
sound absorbor based on ‘microperfor-
ate

ABSTRACT

It has been pointed out in a previous

pApor hat s toonator farmed by M.

perforated panels exnibis the property
of high absorpti

uency band w:moul vaing 40y pareus

fact is further analysed

quumnalwa!y, using electrical equivalent

¢ microperforated panel is

cmmcxemea by its high acoustic re-

«
reduced
The

for_the microperforated panels an
guideline for choosing the design para-
meters are presented, with illustrating
examples

Acoustics Australia
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New Publications

Wang Jiqing and Gu Qiangguo, The

ntity of suspended
and_ specimen ‘arca on' the
test results for sound absor
gtficent in a small reverberation Cham.-

ABSTRACT
The diffusivity of the sound field in
‘which can be

room, usually
has a significant effect on the test re-
sults of sound absorption measurement.

Gant of the floor aroa in a smal cham-
ber, say about 100m2. But for some

acoustical materials such as perforated
fiber tile, we have

found the sound
considerably

ity.

Conraded thar tha. sebusic
of such matertal varies litile for differont
angles of incident wave,

re not suitable in use for the deter-
Mination of the. dffusion improvoment
of sound fi

Test rosults of many commonly usod
acoustlca\ materials_show_thal
tost specimen area chan
10°6me. provided that the ratlo of engih
to widin Is controlled betweon 0.7 and

0. the deviation of the sound absorp-

mon ac0us:

{ica) materials or less. than 0,06 for

tribution _function,

probability density
function

and the expectation of succes-

sive headways of a computer model
(M model) which can simulate complex
some

traffic _stream “vehicle

ential
Gorresponding computer programme 1§
worked out accordin standard
method of measurement regulation. of
road traffic_noise in China.

that some_ parameters, such as irafic
volume, traffic component and the dis-

Ly o will' b
show that simulation dafa agree with
measurements.

Zhu Yo c hen Geng, information
princIEIS of Aetve Soner Setestion:

ABSTRACT
The relations between these factors:
waveform, channel and _receiver

active sonar is discussed in this paper.
The models of active sonar channel,
atine” roverboration,
signal_propagation and object scatter-
ing are described by the widesense
scattering function and the widesense
coherence function.  Physical meaning
of Both funciions are explained with the
aid of channel output correlation func-
tion and matched filter output respoc-
tivaly, the Tandamentat principle for the
design of the optimum waveform and
the optimum receiver are presented.

a Acustica V. 11 No. 3 May 1
Jaumal o1 the Catus” Socieny o 4

Santonts Include a number of arlicles
relating to violin design and the  pro-

perties of w
Applicd Acoustics V. 19 No. & (1386).
3 July

Canadian Acoustics V. 14 No.

Contonts: P Zak

noise in shallow ture re-

view; M. n, Faclory sound fieids

ENhelr characteritics and prediction:
fetu, M. Sawan

inary study

auskas, Ambient

olas, Prelimi

the spectral content of impulsive noises
on the acauisitn of ‘audiory fatgue
(in Fre

{rsiute of Sound and Vibration e

ton.

search, University of Southamp
M. J.

ISV Technical Report No. 132:
Gritin, . W. Mo

" Lewis, Whols- body vmm.nn and
Shcrew pertomance,

A programme of experimental re-
search concerned with the effects of
aircrat vibration on vision and manual

The effects of changes in c:reb'rospma\

fluid pressure on the labyrinth in term:

of mpanic. membrane dispiacement,
op.

noise fythms, () - mulhemnlcsl mode!
power spectrum density.

ABSTRACT

ources of ship-radiated noise
common

wih the same shapo, equal

Hterative period, random amlitude
cure. Varlous pes ot

modulation envelope spectra are

calculat o theorelical Tosults are

in gaod agreemem with the experimen-

tal resul

l:hlnne .Inumul of Acoustics V. 4 No. 4

~Dec.

Borioms. inelado: Wang Chenghao and

Chen Dongpei, Gen

functions of Suriace excitation of elmlc

wave filds in & p_lezoele::l ric half-s

3 achows

Acoustics in

materials; Qian Mengla

& novel coupled onnant Shotocoumne
e fre-

upled vibrations

ation o cerai

T v Shaam
road with some vehicle bunches.

ABSTRACT
n this article, a simple computer

simulation method for Synihetically pre-
ng

complex traffic Siream
road is presented. The prﬂhab]lny s

PUBLICATIONS BY RUSTRALIANS

We are grateful to Richard Rosen-
berger, University of NSW., for this
upda ng of publications by Australian

uthors. Within each year the listing is
alphahetical by first author.

1984

An Acoustic Model of Multple-Channel
Cm:nlur lmpl

P J al.

Do, of Olalznngology, Univ. Melb.,

The Royal Vic. Eye and Ear Hospital,

32 Gishorne Sireet, Vic

3 Acoust. Soc. Am. 76 (1}, 97-103 (1984).
ic Waveform Acquisition and

Processing

D. S. BLOSER

AAEG, Lucas Heights, NSW.

Non-Destr. Testing Aust.

(1984).

The Annoyance and Unacceptabiity of

ower Level Low Frequency Noise

2100, 60

(1) N. BRONER

(2) H. G. LEVENTHALL

(1) Vipac & Partners Pty. Ltd.,
30-32 Claromont Street, Soutl th Yarra,
@) Arkms Res. & Dev., Epsom, Surrey
KT18 5BW, UK

J. Low Freq. & Vi

3 (4) (1984).

Measurement of Residual Stress
R. A. COYL

Aeronautical Res. Laboratories,
ourne, Vic.

(Ncn Destr. Testing Aust. 21(1), 69
1

m Likelihood Estimation of the
anuenem 2t Multiple Tones in Nolse

Talecam sialla Ros. Laby, Australia
Aust. Telecom Rev. 18 (1), 47-57

ine Ultrasonic Testing of Rails at

BHE hyale, $4 5600
Non-Destr. Testing Aust
(19
lllodllll
fror neclpmc.ungl morel Computiion
Engines — A Literature Review

21(4), 810

A. D. JONES
Hills nd. Ltd., PO Box 78, Clarence
Gardens,
Noise Gontrol Eng. 23 (1), 12-31 (1984).
Diagnostic Imaging Systems
G. KOSSOFF
Uitrasonic_Institute,
Miller's Point, NSW 2(
J. Electrical Electronics Eng. Aust. 4 (2),
93-100 (1984).
Steam injoction Noise in Dy Vats

al.
GSIH Dy of Taxtl Ind,, Austraia
Intarnat Dyer & Toxtie Printer (6), 27-30
(1984).

5 Hickson Road,
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Nonlinear Generation of Missing Modes
on a Vibratina Strin
K. A LEGGE, N. H. FLE

oot 61 Brysios, Univ-—of Now England,
Armicale 2351
J. Acoust. Soc. Am. 76 (1), 8-11 (1984).

A Custom LSI CMOS Chip for
Cochlear Impl

Bept-'ar Otofarynaology. Yniversity of
Melbourne, Parkvills, Vic, 3152
S retien Elocitorics Eng: Aust. 4 (4,
305-309 (1984).

Evaluation of Accuraci
ission Source Loc
J. K. NANKIVELL §
Aeronautical Res. Laboratories,

ic.
Testing Aust

in Acoustic
n

Non-Destr.
(1684).

21(5), o1

oo-Malched Siructures for the
Noise in Tank Making

. PANDY, L. L. KOSS
Dept, Mech. Eng., Monash Univ.,
Clayion, Vic. 3168

J. Sound Vib. 95 (2), 261-279 (1984).

ul|msonh: Rl"amh in Australia

<

INSON
u/nasnnrcs Insitto, & Hickson Road,
uiter's W 2

o Eloctone Eng Aust. 4(2),
Toses (106

Signai Proceseing Using nteraction of
Laser Light and Surface Acouslic Wav

P. M. SHANKAR, T. W. COI

Eohoor o Bl £ Uniorany of Sydney,

4, Electrical Electronic Eng. Aust. 4 (1),
7175 (1984).

s Eflects of Multicharosl Compras.
ansion Amplification on'_the

lnhlllglhlllw o Nonsense. Splapies In

Py \WALKER, D. BYANE, H. DILLON

NAL, 5 Hickson Road, Sydney 2000

& Ac)ousl Soc. Am. 76 (3), 746-757

Flow-Resistant Sound Interaction in a

Duct Containing a Plate, Part I:

Semicircular Leading
(1) M. C. WELSH

(2) A N. STOKES, R. PARKE

(1) Div. Energy Toshmoiogy, CSIRO,
Melbourne,

o 55 (9, s05-523 (1084)
Eulunlvn nl Flhn Rl(nh:rl:ld Plulle
B. R. W. HARRI

gsmo i of Min Phys. Lucas Holghts,
ustral

Non-Dest. Testing — Aust. 21 (6), 12-14
(1984).

Edge

Practical Realisation of Asynchronous
Chirp Waveform Fourier Transformers

Universit X 1
Kensington, NSW 203

2GR Uiraconia Symposium Proc.
1112115 (1984),

A Chip Dullnn-ﬂ for Chinese Text-to-
Soeech Synin

C. ZHOU, T.
D'pl 01 E/ Elvq L/mverslly of Sydney,

J. Elecmca\ Electronic Eng. Aust. 4 (4),
314-318 (1984).

1985

A wenuhl. Muliple-sloctrode Electro-
tactile cessor for
vmnoumly Dea

Babi, of Otoistynaolooy: . of
Mefbourno,  The Royal Victorian Eye
and Ear Hospital, East Melb., Vic. 3002

Acoust.” Soc.” Am. 77 (4, 1619-21

Resonalor Effects in Window Frames
Sonoor of drchitecturo, The Univarsty
of NSW, PO Box 1, Kensington 2033
5! Sound. vib. 103 (3}, 353.35% (1969
Application of the Time Degendent
Finite S

to the o
Sound and Vibration Interactions’ in
Ducts

A. CABELLI

Division of Energy Technology, CSIRO,
Melbourne, Vic.

J. Sound. Vib. 103 (2), 13-23 (1985).

The Time Dependent Fi ifference
Procedure for Bropagation. ol Sound in
a Non-Uniform Lined Duc
parison with Expmmenl-

LA FONTAINE,
& et

Bivision of Eneeey Technology, GSIRO,
Melbourne, Vic.
ound. Vib. 100 (1), 35-40 (1985).

A Review of the Problem of Relating
Vocal-Tract State o Acoustic

D. KER, D. MACKERRAS
University of

et

Gusoriand, 31 Lucin, &g 406
SRl Elscirone ang. Aumt 5 (1,
2229 (1985).

S

IEEE Transactions on Asoustics. Speech
Sianal, Processing,  ASSP-33 (6). 1606-
1609 (1985).

Impulse Propagation over Grassland in
he Pr Temperature and Wind

A J. CRAI
i 1 Ao Physics, Chshoim nt.

MOND, C. G.

Dep!
of Technology, 900 Dande

denong Road,
Cautield East, Vic. 3145
c.

J. Acoust Am. 78 (3), 1029-1037
(1985).

Demonstration of Wave Propagation in
a Periodic Structu

R. C. GROSS

Wills Plasma Phys. Lab. School of
Physics, University of Sydney NSW

2006
Am. J. Physics 53 (6), 563-567 (1985).

Road Ylliul: ISound Level Distributions

ept. of Appl. Physics, Chisholm Inst.
of Ta:hna/ugy, Caufief /d East Vic. 3145
J. Sound. Vib. 100 (1), 41-53 (1985).

Acoustooptic _Signal
on a M:nh—lehnur Imeriorometor
1. G. FU!

begt. of Defence, Defence Soi. &
Tectimology Organisation, 2161
Adelaido SA

Aol Govics 240, 3se6-371 (1985
Drug_Degeneration During Ultrasonic
Neb:

A E. GALE
PO Box 234, North Adelaide, SA 5006
J. Aerosol Science 16 (3), 265 (1985).

Exact Vibration Solutions for. some

irregularly Shaped Membranes and

Simply Su Upporied Plat

. P. W. GOTTI

School of Science, Grifth Universiy

Nathan, Qid. 4111

J. Smmd o108 9, 533-339 (1985).
Applications of Parametric and

Non-Parametric Speciral Estimation

Techniques to Passive Sona

Signar” Brocessing_and_ Classifcation
Group, Weapons Syst. Res. Lab,, Del.
Research Centrg Sahsbu!y. GPG Box
2151, Adelal

S e Bocnone Eng. Aust. 5 2),
112-119 (1985).

Demand Characterstis in Experimentl

mp: t the Effects of Nol

ation
RS JOB, R, B, BULLEN
Nnnonal Acoustip Laparatories, Miller's

ine
PG 108 (1) 187-129 (1985
Punch Press Wechanical Clutch Engage
ment Noise an Reductio
X583, W KowaLoIne
of Mech. Eng., Monash University,
Bifion vie, 5168
J. Sound. Vib. 102 (4), 527-549 (1985).
Bidirocional Micraphone for _the
casurement of Noise
X FONTAINE, 1. C. SHEPHERD,
EabRLLT
ivision of Energy Technology, CSIRO,
ic.

! Sound b i01 (6), 565- S73 (1985),
rhree-Level Tone ignal  For
ettiog Audio

etation Broadcasting  Corporation,

ydney,
Judio Eng Soc. 33(12), 963-967

1986

Deep Sound Channel Nolse from High-
alitude Wind:
W BANNISTER
feapons Syst. Res. Lab., Dept. of
{%anto. GPO Box 2151, Adelaide, SA
1
coust. Soc. Am. 79 (1), 41-48 (1986).
ompartion Frequency Estimators for
nderwater Acoustic Dat
. BARRETT, D, R. A, M MaHON
oapons Syst” on:
Deiance, OPO Box 3151 Adelarse, SA

500
i oAcoust. Soc. Am. 78 (), 1481-1471

Part 2: Soft Nonl
£ M CHERRY. K. P, DABKE
Dept. of El. Eng., Monash University,
Brayion: vic. 3108

J. Audio Eng. Soc. 34(1/2),

Specific Acoustic Impedance Measure-
ent by ruding Tube Method

Franglent Intermodulation Distortion —
linearity

19-35

e University of

ensington 2033

31> Rdoust. ‘Soc. Am. 79 (&), 11771180

(1986).

The Effectof Variations n Sound Speed

on  Coupling Coefficients Between

Acoustic Normai Modes in Shallow
Over a Sloping Bottom

WA

RANRL, Defence Science and Tech-

ology Organisation, PO Box 706,

Darlinghurst, NSW 2010

J. Acoust. Soc. Am. 79 (2), 332-337

(1986).
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FUTURE EVENTS -

@ Indicates an Australian Conference
1987

January ZG :W, NEW ZEALAND

56th ANZ/

oneen s Changing Society”.
Details: 56th ANZAAS, P.O. Box 5158,
Palmerston North, New Zealand.

March 24-26, AACHEN

DAGA '87
Details: H. Kutruft, Inst. Technische
Akustik dor RWTH, Templergraben 55,

D-5100 Aachen.

April 14-15, BIRM(NGHAM
SONAR TRANSDUCE!

PRESENT nd FUTURE
Details: Dr. B. V. Smith, Dept. Elec-
tronic & Electrical Engineering, Univor-
sity of Birmingham, P.O. Box 363, Bir-
mingham, UK, B15 2TT.

May 11-15, INDIANAPOLIS
MEETING OF ACOUSTICAL SOCIETY
F AMERICA

Details: Mrs. B. Goodlriend, AS.A., 335
East 45th St New York, NY 10017,
USA.

® May 20-27, MELBOURNE
MAINTENANCE  ENGINEERING CON-
FERENCE 1987

“Effective Maintenance: the road to
rofit’”

Details: _Institution of Engineers, 11
National Circuit, Barton, A.C.T. 2600.

May 19-21, POLAND
INTERNATIONAL CONFERENCE.

“How to teach Acoustics.

Details: Prof. Dr. A. Sliwinski, University
of Gdansk, Institute of Experimental
Physics, 80 952 Goansk, Wita Stwosza

June 1-4, YUGOSLAVIA
XXXI ETAN CONFERENCE
Details;_Prof. P. Pravica, Electrotech-
nical Faculty, Bulovar Revolucije 73,
Belgrade, Yugoslavia 11000.

June 8-10, PENNSYLVANIA
NOISE-CON 87

“High Technology for Noise Control”
Details: Conference Secretariat, NOISE-
CON 87, The Graduate Programme in
Acoustics, Applied Science  Building,
University Park, PA 16802.

June 9-11, UMEA, SWEDEN

th INTERNATIONAL MEETING ON LOW
QUENCY NOISE AND VIBRATION.

Defalls' r. W. Tempest, Multi-Science

Publishing Cor Lo i igh St

wood, Essex, CM14 4%, Engla

@ June 17-19, BRISBANE
GOMPUTING SYSTEMS CONFERENCE

Details:  Institution of Engineers, 11
National Circuit, Barton, A.C.T. 2600.

June 19, MADRID

ACOUSTICS AND OCEAN BOTTOM
Details: SEA - FASE 87, Calle Serrano,
144, Madrid 6, Spain.

June 23-25, LISBON
5th FASE CONGRESS

Details: SPA - FASE 87, Lab, Nac Engen-
haria Givil, Av. Brasi, 1799 Lisboa
Codex, Portugal.

July, ANTWERP, BELGIUM

1525, SUMMER SCHOOL ON INTER-
NAL FRICTION PROCESSES.

27-30, CONFERENCE ON INTERNAL
FRICTION AND ULTRASONIC ATTEN-
UATION IN' SOLIDS.

Details: R. de Batist, S.C.K. EN.
Boeretang 200, 2400 MOL, leglum

August 24-28, US.S.R.
{lin INTER, SYMPOSIUM ON NON-
LINEAR ACOUS

LK. strmskn, Lavrentyev
Institute of Hydrodynamics, Lavrentyev
Prospekt 15, 630090 Novosibirsk.

September 15-17, CHINA
INTER-NOISE 87
“Noise Control in Industry”.
Detals: Inter-Noise 87, 5 Zhonggvancun
St., P.O. Box 2712, Beijing, China.
September, BIRMINGHAM, UX.
CONFERENCE OF BRITISH SOCIETY
o; AlioLoG

otals: Mr. N, Bland, 14 Biyony Road,
Wocloy i, Birmingram 635 450,

@ November 12-13, HOBART
ACOUSTICS IN THE EIGHTIES,

ephen  Samuels, AAR.B.,
ro. "Box 136 (Bag 4), Nunawading, Vic.,

November 16-20, MIAMI

MEETING OF ACOUSTICAL SOCIETY
OF AMERIC/

Details: Mrs. B. Goodlrend, A.S.A., 335
East, d5ih St New York, NY 16017,

e December 1-4, LAUNCESTON

of Engineers, 11 National Circuit, Bar-
fon, ACT, 2600.
1988

May 16-20, SEATTLE
MEETING OF ACOUSTICAL SOCIETY

Detais: Mrs 5. Goodriond, ASA., 335
East, St New York, NY 10017,

August 21-25, STOCKHOLM

5th INTER. CONGRESS ON NOISE AS
A PUBLIC HEALTH PROBLEM

Details: Noise '88, C/- Reso Congress
Service, S-113 92 Stockholm.

August 29 - September 1,
EDINBURGH

7th FASE SYMPOSIUM ON SPEECH

etails: Mrs. C. Mackenzie, 1.0. Acous-
tics, 25 Chambers St., Edinburgh, EH1
1HU, Scotlan

August 29 - September 1,
AVIGNON
INTER-NOISE 88.

1989

May 22-26, SYRACUSE

MEETING OF ACOUSTICAL SOCIETY
OF AMERIC/

Details: Mlsv B. Goodfriend, A.S.A., 335
East 45th St New York, NY 10017,
USA

November 6-10, ST LOUIS
MEETING OF ACOUSTICAL SOCIETY

Details; Mrs B. Goodfiond, A.8.A, 335
East, .

th St., New York, NY 10017,
ADVERTISING RATES
Full pags, black and white $360  Special sizes
Full page, spot colour $410  Page width, 5 cm high $120
Half page, $235
Hall page, $285  One-third p. width, 11 cm high .. $90
Prepared insert, max. 4 pj §$150  Discount rates available for three con-

Column rate for emel 26e) one-
third p. width,

secutive ads and
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