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New Dimensions in
Acoustic Measurement Techniques

Three dimensional 1/3 Octave spectra (Level-Frequency-Time-
Landscapes*) for Building Acoustic Investigations (Reverberation
time), Phonetics, Loudspeaker Testing (Transient Response)

* Plotter required

The B&K all digital, Real-Time Octave/Third Octave or 2131,
combined with an IEEE-bus-compatible desk top calculator, and
perhaps supplemented by an X-Y Recorder 2308, forms an exception-
ally versatile system for both acoustic and vibration measurements.

The applications mentioned above represent only a few examples of
the innumerable possibilities which this measuring system offers.

For details of these fine instruments and the programs available contact:
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HHE

Introducing the SD375. The two-channel analyzer
that’s easy to operate . . . and easy to buy.

‘The SD375 isn't the first two-channel
signal processor on the market. Just the
smartest. And the most versatile and
casiest to set up and operate. And, above
all, more features and capabilities per
dollar — $19,600 base USS. price — than
any other two-channel analyzer on the
market.

It tells you everything you want to
know about signals and their cross prop-
erties ... instantly. Full annotation is the
key. The SD375 shows clearly every
parameter and scaling factor of the test...
where the test s at every moment ... and
(after the test) instantly readable resulis. No guesswork, no
mysterious codes, no tricky conversions to be made.

Results are what you need, and fully processed results are
what you get on a crystal-clear raster scan display. Readouts are
available either in absolute values or calibrated and di
directly in full engineering units — eg mils, g's, mechanical
impedance, dynamic stiffness (or even furlongs per fortight,
if that's what you want).

The SD375's display conforms 10 the way you're used t©

ViPAC

secing graphed information; you don’t
have 10 learn new ways of reading and
interpreting a CRT to get the test results

younced .. . immediately.
Plugin options such as digital zoom
and IEEE 458/RS 232 digital 1/O add to

the ease of using the new S
digital /O option permits direct connec
tion to a variety of both TEK and H-P
digital ploteers . . . today's most widely
owned, established display peripherals
‘The same digital 1/0 plug-in also pro-
vides unusually broad capabilities for
remote control and sensing and com
puter processing of analytical data

If you have two signals and have to know . .. fast.. what's
in them and how they inter-relate, find out about the new
SD375. Call Roger Koch at (714) 2687129 Or write to us.

Scientific-Atlanta
Spectral Dynamics

PO. Box 671 + San Diego, CA 92112

Instrumentation Engineers
Head Office:

5032 Claremont Street, South Yarra, Vic. 3141. Phone: 240 8471, 240 8731. Telex AA32111

Branches:

117 Majors Bay Road, Concord, N.S.W. 2137. Phone: 736 3011. Telex AA20363

6 Milner Street, Hindmarsh, S.A

5007. Phone: 46 5991. Telex: AAB8419

6 Hawksburn Road, Rivervale, W.A 6103. Phone: 361 7311. Telex: AA93065



EDITORIAL

Louis Challis is the acoustical consultant for the
new Parliament House in Canberra. Following a talk
given to the N.S.W. Division, Louis has written an
aricle describing tho model techniques e is using in
this project. The cover illustration has beer
from a photograph of the model or the House Chambor
showing a surprisingly large number of our political
friends present in the chamber (model representation
only).

Robert Harris from CSIRO Division of Mineral
Physics has written a two-part article on digital tech-
niques in acoustics. With so many new instruments now
in digital form, and often designed to interface with a

small computer, Bob's contribution should be_helpful

deals with basic issues while the second part will
treat the major headache in this area: what to do with
the mass of dala that invariably emerges wherever a
computer gets into the act. Computer algorithms will
be discussed together with some applications of digital
methods to acoustical problem:

Another outcome of & Sumsly meeting is Ferge
amusingly provocative article on the great
eamed Society or Professional Institution?
Judgmg by the low temperature so far registered by
this dichotomy, there is a strong suspicion that some-
one has raised a non-issue.

A number of members have sent short reports on
their current activities. We would like to receive many
more of these; writing such a report should be a much
easier task than having to compose a full technical

paper. These brief reports will help to keep readers
informed about the many interesting_projects and
investiaations that are being pursued. Three included
in this issue deal with aircraft noise (Andrew Hede and
Robert Bullen), an experimental building (Anita Law-
rence and Marion Burgess), and some fascinating
whale songs (Doug Cato).

The Council of the Australian Acoustical Society has
initiated moves through General Secretary Bob Boyce
to extend contact with other acoustical societies, par-
ticularly in the Western Pacific Area. We have recently
received from the New Zealand Acoustical Society an
advance notice regarding their 7th Conference to be
held in Christchurch, 7-8 July, 1983. Further details
will be available in our next issue.

A recent news item referred to the efforts of the Bell
Telephone Laboratories to develop an automalic tele:
phone directory ses would eliminate the need
for human oparators. This ssems 1o bo.just anothar
move in the Gurrent universal drivo o’ render peopIa
redundant, at least in industry where robots and
automatic’ machinery are gradually taking over. An

presumably some acoustical consulting firms). It would

not be expected that robots would become subjects for

hearing damage claims! There is also the interesting

s noise exist if there is

This question is on a par with the

old one: what colour is a red tie when it is in a dark
cupboard?

HOWARD POLLARD

Timber Finish

Manufactured by

B€ Acoustics

AUDIOMETRIC TEST BOOTHS

Noise Isolation Class 3
ACOUSTIC DOORS

STC 36, 38, 40, 43, dB
SOUND FIELD ROOMS

Installation Service available

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

Basic Construction — Composite Panel

100% Australian Content

Kell & Rigby (Builders) Py. Limited

33 Railway Crescent, Burwood, N.S.W.
Telephone: (02) 747 5777
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NOISE"

Quiet words of advice inthe use and selection
of Nylex Noise Control Materials.
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Nylex S (nlrol erials are available for a wide
variety of applications requiring Absorption, Barricr and
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product development with original equipment. A
For 2 copy of our latest Noise Control Materials Bulletin NVLEX CORPORATION LIMITED

Nylex
Company

44444 Porth 4588911  Hobart
56 Adelaide 2581000 \‘u\w.wqu

«c control matcrials arc masafacurcd under licence 1o The Soundcoat

Inc. NY. U
0032MYLN
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AUSTRALIAN NEWS

o NEW SOUTH WALES DIVISION

Chairman’s Report 1981/82:

Tre Division Commities has met, 14 times since the
last Annual General Meeting, which w: n 27th
May, 1981. The later Annual General Msstmg date nas
been brought about by changes in our financial year
calendar. The committee has been fairly active during
this period and | wish to summarise some of their
activities.

First, to the housekeeping activities which are an
important function of any society professing to maintain
a professional status. Receipt and answering of corres-
pondence has become quite voluminous and taxing on
the position of an honorary secretary. I'd like to thank
George Patterson whom we have exhausted in this line
of duty. The Treasurer and Registrar, John Whitlock
has maintained these functions in his usual efficient
‘manner. Membership grading has been carried out by
a sub-committee convened Piesse and this
commitise has me! regulary, almost morthly to keep
abreast of an_encouraging flow of applications for
Tmembership. 1 foel wo ara sull raaping the benefts of a
Sydney LCA. A further adminisirative funcion is in
representing the Division on the Council. Here
we are represented by three counclllors—ﬂay Piesse,
Anita Lawrence, John Dunlop. Council has met twice in
the past year—at Philp Isiand in September and at
Adelaide in Mar

During the Voar we have done some soul searching
and given some thought to the aims of the Society—
fostering and promoting the science of acoustics. Per-
haps the most visible of our activities here is in the
conduct of technical meetings. These serve members
in education, re-education and as a forum for meeting
fellow acousticians and exchanging ideas. However,
during the year we have had some problems in running
our technical program—there was a serious fall off in
attendances which caused some alterations to our
program, e.g.:

July 81 —§, starters: meating _postponed 1o
eptem

March82 ~ —7 Ismners, Hunter Valley trip can-

October 81

— Postponed at request of spoater.
November 81 — Combined with
o enaie numbers
Apart ‘from this the remaining meetings were wall
received and served well their function:
July 82 — Community Noise Analysis (Panel).
ugust 81— Office Design.
September 81 — Statistical Energy Analysis (Bies).
October 81 coustic Emission Symposium.
Novembor st — Shock and Vibration (Goldbsvg)
— Ultrasonic Diagnosis (Kot
 bariament Hogte Aeosanes (Challs)

Out “Atendances vary in the 20-30 rango or about 15
per cent of membership. This may be the maximum we
Gan expect and compares favourably with the Institute
of Physics and more than favourably with Institutes of
Engineers.

from the regular technical meetings we have
initiated several other activities to involve the mem-
bership with the Society and to raise its public image.
In December 1982 we_are planning a semi-public
forum on airorait naise. This will bo heid at the Inciute
of Technology and we expect wide publicity in the
news media. It will also coincide with the Society’s
AGM.  Maurie Nelmes is convenor of e organising
committ

. Symposium

Bulletin Aust. Acoust. Soc.

The First Conference of the West Pacific Region has
been actively supported by the Division, two of its
members (Jack Rose and John Dunlop) being on the
international organising committee. About 20 Austra-
lian delegates attended the Conference in Singapore,
1-3 September, 1982.

N.S.W. Deafness Week is held in September each
year and we expect to be involved as we were last

Y Gareors Markets. The Society was reprosented at
two of these markets in 1982. This has caused us to
give some further attention to Society publicity —
material and displays. We are encouraging various
organisations to Gevelop dispiay boards showing their
involvement with acoustics, also suitable for Society
presentation.

Prizes, Awards. The committee has taken the first
steps™towards setting a framework for regular awards
and prizes. Suggestions have been: best student thesis
on acoustis, best technical paper from an Australian
establishment or wo

Bulletin. The Bulletin is being produced in N.S.W.
s and Howard

journal should be obvious from the 1982 issues. Marion
is is keeping an efficient eye on the business manage-

In conclusion we have had a busy year and I'd like
to_thank bolh the reliting commitice members: and
AGH

those elected at last
JOHN 1. DUNLOF’
hairman.

Committee for 1982/8:

At the AGM in August the following commitiee was
electe

Chairman: Dr. J. | Dunlop,

Deputy Chairman:

Treasurer and Reglslva 5.3 Whitock.

Secretary: L, . Kenna,

Committee Members: R. Piesse, M. Nelmes, M.
Rogers, A. Gale, S. Hiistunov, A. Lawrence.

The various sub-commitiees are being convengd by
R. Piesse (Membership) ielmes_(Aircraft Noise
Sympcslum) A Howit (Technical, M. Kateifides (Direc-

© Pederal Councillors are: A. Lawrence, R. Piesse, J.
Dunlop.
Panel Discussion:
"A A.S. — Professional Society?”
! pane! discussion held by NSW. Division,

it August 1982 following the Bivizion A.GM.
trasting views on topic were first presented hy
Jack Rose and Ferg Fricke followed by & general di
cussion.
Jack Rose made the following point

e The theoretical as well as practical aspects of a
hsld of endeavour should be encompassed by a pro-

ook presupposes the abity to
from t

Society requires slandards Ior emp\o ment, legal
judgments, practicingconsultants and _Professional
Sogieties are often the [ast resort for adjudicating such.

ustics involve too wide a range of descri
tlons for simplified academic qualfications as eng-
neers maintain, but an example of a similar y
successful In achieving professional siatus is ‘he Audio-
fogical Society.
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o The origins of the A.AS. rested heavily on the
concept of a professional societ
Ferg Fricke spoke at length on the distinctions between
a learned society and a professional society or institute
(see the article by Ferg in this issue). Comments and
views were received from the floor.
feston: contested Fricke's statement that

demdlng on the “public interest” was too complex.

Steele: supported the idea that the primary quali-
fication (engineer, physicist, psychologist) was more
important than a specialisation such as acoustics, and
that the acoustics qualification should be seen as a
supplement,

R. A. Piesse: produced statistics which indicated that
the A.AS. was primarily a professional body — it had
a stable corporate membership, small turnover occur-
ring at subscriber and affiliate fevel.

ladden: raised the issue of the role of noncorporate
members_(subscribers, affiliates) which appeared to
have been avoided by both speakers.
JOHN 1. DUNLOP.
® SOUTH AUSTRALIA DIVISION
Ccmmlllee for 1982/83:

At the AGM on July 21, the following commitice was
slec(ed for the 1982-3 t

irman: P. Swift.

Vice Chairman: D. Bie

Secretary: A. dones (o/- Hills Industries, P.0. Box

78, Clarence Gardens 5039).

Treasurer/Registrar K. Martin

Minute Secretary:

Bulletin Llalson/Newsleller R. Williamson.

Councillors: R. Boyce, P. Swift.

Committee: H. Dean, M. Zockel, G. Wild.

The concept of a specialised acoustics library_has

been disoussed furihor at both Stata and Federal Com-
mittee level. Since the Barr Smith Library already
has a comprehensive journals section, including most
acoustics periodicals, it has been recommended that
the society be registered as a “borrower”, for an
annual subscription of $50.00, with a borrowers card
allowing access for any member of the society. The
Secretary will act as custodian of the library card. The
library will be approached to add good reference
material and conference proceedings to its collection.
The arrangement will be reviewed at the end of 1983.

A divisional sub-committee is currently examining
the nature and content of acoustics courses available
in South Australia. This will form part of a submission
1o the Federal body detailing all acoustics orientated
courses in Australia.
Technical Meetings:
June 1982 —
<REGIPROGATING, INTERNAL COMBUSTION ENGINE
EXHAUST NOISE AND MUFFLI

Spoakor: O Adian D. Jonss, Automotive Research
Engineer, Hills industries Limited, South Australia

Synopsis: In spite of many years research into re-
lated subjects Tho. anaiytical” datermination 'of he
exhaust noise radiated from reciprocating internal com-
bustion engines and the accurate prediction of mufiler
performance on actual engines have proved to be
elusive goals.

Linear-acoustic analysis has been used successfully
to determine the action of mufilers in idealised exhaust
systems. However the linear approach has then relied
upon extensive measurements of sound source and
atmosphericcharacteristics in the few cases that
radiated noise has been so determined. Also solutions
obtained by modeliing the full non linear unsteady
exhaust gas flow have proven unweildy for complex
engine and exhaust system combinations but radiated
exhaust noise has been determined by this method.
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The fundamentals of both of these methods of analy-
sis and their application in modelling reciprocating
engine exhaust noise and muffler action was described
together with their limitations and preliminary details
of some recent work in this field.

July 1982 —

Following the AGM, a novel presentation was made
by Mr. J. D. Kendrick, Senior Lecturer in Building
Sionce,” Department of Architecture, The Universit
of Adelaide of some “ANECDOTES' ON ACOUSTI
SPACE DES

The first (hvee desoribed incidents which involved a
social or human aspect together with an architectural,
acoustic space design concept and proposed a solu-
tion. The fourth was in the form of a play which he had
developed_as teaching architectural
students. Derrick skillfully played all four voices in the
play centred around the attempts of a student to apply
Marshall’s Theory of Concert Hall Acoustics to a design
project. Featuring_in_starring roles were STUart
DENT, ARCHibald TECT and CON SULTANT.

At the technical meeting on 15th September, Mr. A.
Driscoll from Telecom spoke about extraneous noise
in telephonists' headsets, the possible risk of resulting
hearing damage and the causes and solutions to this
problem.

Pre-Technical Meeting Dinners

Prior to the April and July technical meetings a small
group dined at the University of Adelaide Staff Club
with the guest speaker. This set an informal atmos-
phere for the evening and all members and guest
invited to avail themselves of these excellent faci

Newsletter

A regular newsletter is being prepared featuring
committee news, forthcoming events, recently pub-
lished papers and other items of interest. This is
circulated to all members along with notices of tech-
nical meetings.

BOB WILLIAMSON.

® VICTORIA DIVISION

Australian Road Research Board Laboratories
On 28th July a visit of inspection was made to the
Vermont Laboratories of the Australian Road Research
Board where our guide and host was Mr. Stephen
mucls, membar. We were first shown the fil test
facility whore investigations are being carried out into
the ice of semi-trailers anc

similar vehicles. Next we were given an introduction
to the research activities aimed at improving the life of
bitumen road surfaces and the incorporation of rubber
into bitumen roads to improve resilience and life. The
main acoustical item on the agenda was a resumé of
Stephen’s own work in the generation and control of
tyre/road noise and more recently his participation in
a study of the applicability to Australian conditions of
the UKDOE traffic noise prediction method. (A paper
on the lyre/road noise work and a joint paper with

Saunders on the noise prediction work were pub-
lished at the recent ARRB Conference.) We were then
shown over the establishment's computer facilities and
finally the impressive library and resource centre.
Welcome  refreshments supplied by our hosts com-
plsted an evening which not only provided mattors of

peciic. acoustic interest but broadened members®
Fhowlodge into related areas.

Bulletin Aust. Acoust. Soc.



A.G.M.

The Victoria Division Annual General Meeting was
held on 20th September at the National Science Centre.
The election to fill the Committee vacancies took place,
and the office-bearers in Victoria are now:

Chairman G. E. Harding
Vice-Chairman W. J. Kirkhope
ry J. H. Watson
Treasurer/Registrar G. A. Bamnes
Minute Secretary J. B, Fouler
Federal Council's G. E. Harding,
W. J. Kirkhope, J. H Watson

H. Sin Chan,

Committee Members
G. Bernie Cooper, R. C.
D. C. Rennison, J. F. Upton

Following the A.G.M. the members were enlightened

y Mr. Doug Growcott of Watson, Moss Growcott

Acoustics Pty. Ltd. on the life and times of an Acousti-

cal Consultant. Doug presented a series of case

histories from_his file illustrating some of the difficult

assignments. These included chorusing cockerels, a

complaining hospital matron, and shrieking standby

generators. Al problems were to be solved in the

shortest amount of time, with the utmost diplomacy,

and always involving the minimal financial outlay by
the noise-hassled client.

Bruel & Kjaer (Australia) Pty. Ltd. followed Dou?s
with ar

ing Acoustics for whlch we thank Daryl Buwkur Mem-
bers and guests then retired to the Sciences Club for
refreshments, and further reminiscences from the files
of the acoustical consultant members.

Hearing Conservation
In Victoria, industries which have noise hazard areas

to comply with AS 1319-1972 and the now
familiar white ear-muffed head in the royal blue circle.
n a visit recently to a local textile company in
response to their introduction of a Hearing Conserva-
tion Programme, the factory manager proudly showed
me_his company's contribution to Hearing Conserva-
tion. An_elaborately painted sign was erected in the
noisy plant, from which I quote verbatim:
“All employees have now been issued with earmuffs
for their own hearing protection — The noisiest
sreas aro spinning and twisting. Exposue (o noise
in these areas over a long period will probably
lead to deafness. It is essential that operators in
these areas wear some sort of Hearing Protection
if they don’t want to go deaf. — In other areas
the noise level is not over the limit, you have your
car muffs if you want to wear them or not. It's up
to you. If you would like to wear another type of
Hearing Protection such as ear plugs the choice
is yours. You may buy them at the Chemist.
REVEMBER YOUR EARS ARE IMPORTANT.
he

o REPORT ON WESTERN PACIFIC
ACOUSTICAL CONFERENCE
The 1st Acoustic Conference of the West Pacific
Region was held September 1, 2, 3 at the Hyatt Hotel,
Singapore. The conference was hosted by a locai
group headed by Prof. Bill Lim of the Building Science
Bepartment, and Dr. Raymond Heng of the Engineer-
Department of the National University of Singapore.
Although the organisation was undertaken by the Sin-
gapore group, the A.A.S. and the A.S.J. had undertaken
o act as guarantors and to provide subsidies — the
.A.S. monies to be used to subsidise travel by dele-

prnting and other costs. About one year of tead time
ad been given to organise the conference due to the
Testraints placed by the 11th ICA being held July 1983.
Some 75 delegates from 10 countries attended.
There was good publicity in Singapore (the Conference
was opened by the Minister for the Environment and
received coverage in the Singapore Press) and a finan-
cial break-even appears to have been achieved. The
organisation of the Conference was most efficient —
no notable breakdowns, omissions occurring — an
the Singapore group must be commended on this,
together with the decision to choose Singapore as the

JOHN . DUNLOP.

SYMPOSIUM:

“AIRCRAFT NOISE TO THE
YEAR 2000”

o The symposium is being convened by the New
South Wales Division of the Australian
Acoustical Society.

@ Aircraft noise is one of the major forms of en-

vironmental pollution. In the face of in-

creased public awareness, it has become an
important issue for planning and research.

The symposium covers a broad range of

topics related to aircraft noise, and the

speakers represent a wide cross-section o

those with expertise in this field.

The programme has been designed to be of

value to acousticians and to all who have an

interest in aircraft noise.

Keynote Address
Mr. Noel Peart of the Boeing Commercial

Airplane Company in US.A. will deliver the

keynote eddress. M. Peart is the Manager —

Some notice!
GEOFF. BARNES

o WEST AUSTRALIA DIVISION
At the AGM in August, the following committee was
elected:
Chairman: Mr. F. Jamleson
Vice Chairman: Dr. V. Aldei
Secretary: Dr. M. P. Nonon (c/ Dept. of Mechanical
Engincering, University of WA, Nedlands, W.A.
Treasurer/Reglslrar . 4. Spilman,
J 0. Kirkham, Dr. G. Yates, Dr. D.
Carruthevs MsP Gunn Mr. T. Vass, Mr. N. Gabriels.
MICHAEL NORTON.

Bulletin Aust. Acoust. Soc.

e Comucta studica ot exmmg sirport noise
exposure, and works_wit to assess
Specific airport noise situations.

Panel Discussion
he symposium speakers will participate in a
parlel discussion of issues relating to aircraft
noise. Members of the audience will be invited
to make comments and to direct questions to the
panel.
Full registration fee $25
Student registration $10
Enquwln The Symposium Chairman,
Ir. M. Nelmes — Phunu (02) 270 4821
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What does areally

EmptY And you can’t blame

anyone for taking a
stand against excessive noise. If your
worklng environment was sending you deaf
you'd kick up a fuss as well.

But there is a solution. Bradford
Fibertex Acoustic Baffles.

These baffles have been designed to
significantly reduce noise, especially in the
middle to high frequency range, within
factories. They are simple to install in either
new or existing buildings.

Because they are made with compress-
ed Rockwool fibres, the baffles will not burn

o1 08
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noisy factory look li?_

or support combustion. They are ideal for
use in bottling plants, canneries and any
other building subject to excessive
reverberant sound.

For further information on Bradford
Fibertex Acoustic Baffles or any of the wide
range of Bradford Rockwool or
Fiberglass acoustical products
ring Sydney 646 91 >
Melbourne 560 0755, Brisbane
2771591, Adelaide 47 5244 \
Perth 4514444, Hobart 725677. \\\ }

2 Bradford Insulation
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® AUSTRALIAN ACOUSTICAL SOCIETY
ANNUAL CONFERENCE

“The Economics of Noise Control”
Tanunda, South Australia

24-25 February, 1983
The themo of the Conferenc
ONOMICS: OF NOISE CONTROL”
Cnmmanly asked questions in the noise control field
re: “What will it cost!” “What are the benefits!” and
What ara the disadvantages!” Generally, decisions are

ht from insurance bodies, union

and employer groups as well as from the research and

applied engineering fig

PROGRAI

One keynoto pager and 15 to 20 submitied papers are
0 be presented over 1% days

Invited Speaker: Dr. Erlc Bender

Details: Dr. P. B. Swift, Pryce Goodale & Duncan
Pty. Ltd., 65 Fullarton Road, KENT TOWN,
S.A. 5067.

“This makes the 15th Winery we've

economics of noise control.

ecked out for

Australian General Electric Ltd., one of our sustaining
members, have notified us of a change of address. There
will be twe ated at Norih Ryde, witin a fow
hundred metres of each other. The Head | Offico s at Crr.
ane Govo. and Eoping ‘Rads, Nert e. Engineering
Systems an obiie e wi bo o1 5 Byhsld Street, North

5% new mail addross is: P.O. Box 174, Willoughby, N.SW.
2068. Telephone No.: (02) 888 8111.

Bulletin Aust. Acoust. Soc.

Master of Science (Acoustics) —

University of New South Wales

Th rovides for graduate study and research I
several mportant areas of ‘acoustics, such as comm

control, noise control in industry and in buil
auditorium design and_physical acoustics. It is

primarlly for graduates in anglnaer\nq erchitactrs, s

in

conirol authorites, or In Industry, o prackss 85 consultonts,
1o undertake resesich o art of a multidisciplinary
am in anarchiisctura) or sngineering practice.

e course is normally taken over four ssions
(two academic years) and admission nto e frst yoar of the
course will be available in 1

A appigant for roglsation for thedogree course of
Master of Science (Acoustics) shall have bsen admitted to
the degree of Bachelor of Sc rehitecture) at honours
level, Bachelor of Architecture, Bahelor of Building, szcmvu
of Science at honours_level, Englneer
{he University of Now Soutn Wales, edlont dsgres

aculty of Architecture may require an applicant
to demonstrate ftness for registration by carrying ot such
rk and sitting for such examinations e Higher Degree
Sommitas of 1 Faculty of Archieciyre may determ
Enquiries regarding ourse should be
Tho Head, Graduate Schoal of tho Buill Envlvonmem
University'of New, South Kensington,
S RuShalla 2035, Teloghene. (62) 853 0351, extonsion

farossed_to
The

Application forms for registration for the Master of Science
(Acoustics) degree are available from The Registrar, The
University of New South Wales, P.O. Box 1, Kensington,
N.SW., Australia 2033.

* * *

AUSTRALIAN JOURNAL OF AUDIOLOGY

The Australian Journal of Audiology has been pub-
lished in May and November each year since 1979,
Each volume (two issues) consists of about 80 pages of
original, scientific articles. The major purpose of the
journal is to report Australian research but overseas
contributions are also published. Subject areas include:
hearing; audiometry; hearing handicap; amplification
for the’hearingrimpdired ction and incidence of
deafness; auditory rel ion; hearing conservation.
Alist of published arhelas canbe Suphiiod on oquest

Subscriptions (A.$10.00 per year) or enauiries should
be directed s usiness Manager, Australian Jour-
nal of Audiol ogy /- Nalional Acoustic Laboratories,
5 Hickson Road, Sydney 200

* N B
6th Australian Conference on Coastal and
n Engineering 1983
cos Coast, July 135, 1983
Call for papers

THEME OF THE CONFERENC!
RCES DEVELOPMEN
OF GORSTAL AND OCEAN ENGINEERS"
The coastal and ocean engineer has a vital role to
resource development wheth o n’ the Investigation,
design or construction of facilities related to export or to
management of the natural resources of the cosstal and
ocoan envi
Papers will be accspted in all phases of coastal develop-
ment. It is proposed to conduct sessions on the following
topics:
1. Theoretical considerations for coastal and ocean engl-

neers. organisation of data collection pro-
Srarmines. 5 Dostan and oomsirugtion of coastal an olshon
Coastal management. Deadiine for receipt of

synops: 3 August, 1982.

ils: Conference Manager, sm QLusteallon Confer-
ence on Goastal and Ocean Enginee: e Institution
of Enginers, Austalia, 11 Neonsl Grcu” Bavion. AGT,
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THE SOUND YOU'RE ABOUT TO
NOT HEAR, IS BROUGHT TO YOU BY
ACi ACOUSTIC INSULATION.

LI Fibreglass, Box 327, Dandenong, 3175, or phone
7918388 Sales Office

Everyone knows that ACI Fibreglass is the most popular
brand of domestic insulation. But what you may not be
aware o, is that we also specialise in acoustic insulation for
all building purposes. Just have a look at our range.
® ACI Monocoustic Ceiling Panels (50 mm, vinyl faced)
Thermal and acoustic insulation. ® ACI Sonoflex Ciling

Please sendme detailson B

Panels (25 mm, vinyl faced). Acoustic and decorative ceiling Name -
applications. ® AC Sonoboard Acoustic Ceiling Panels Address —
(17 mm, perforated vinyl faced). Acoustic ceiling panel
® ACI Noise Stop Board (13 mm, hezvy density). Sound —

'@ ACI Pink Batts Postcode PhoneNo.

control in walls, partitions, and cei
(R1'S-R2.0, R2.5.R3.0, R4.0). Thormalinsulation for €eings, Lo mo, o e o o o o e e o e o 2000
wals, and floors. ® ACI Building Blanket (25 mm, 50 mm,
75 mm, 100 mm). Thermal insulation.

Whatever your insulation needs, ACI Fibreglass has the F b |
product for you. For additional information and product @EH I l’eg ass
fiterature, post the coupon today.




beople comings and goings personal news people comings and

Sometimes the PEOPLE column s reminiscent of my
old Gossip Column; but this issue will see plenty of
People mentioned.

DIVISION ELECTIONS

The Divisions have held their Annual General Meet-
ings, and have now elected their Office Bearers. To all
o the

undertake. To all those elected to nice cushy jobs like
Chairman must go our congratulations on achieving
such exalte Who is that that says the
Chairman's. Job js not a cushy jobi that's what they
told me bafore they elected me!

5

CONSULTANT GROUP CHANGES NAME
First announcement on the Business Scen of this
issue is the change in name of the Carr Acoustic
Group, to WATSON MOSS BROWCSTT ACOUSTICS
D. Jim Watson, Graeme Moss and Doug Grow-
Gt Nave’ made. g change to their company’s name
to show more clearly who their organisation represents.

G. A. B. RILEY RETIRES FROM R, B & K

Whilst talking about Consulting Organisations we
should mention that GERALD RILEY has retred from
RILEY, BARDEN AND . Gerald
Slaiod the AUSTRALTAN AGOUSTICAL LABORATORY
50 long ago that your Peoples Columnist can not even
be sure when: but it was sometime around 1960. Gerald
continues to be Principal of the Australian Acoustical
Laboratory which is a separate entity from Riley, Bar-
den & Kirkhope Pty. Ltd. RON BARDEN and JIM KIRK-
HOPE, and the rest of the staff of Riley, Barden &
erkhvpe continue to operate their consulting organi-
sation.

ALETTER RECEIVED

Following the policy of mentioning all letters and
communications received, | include the following letter
because it serves as an introduction to the person to
follow.

FERGUS FRICKE of the Dept. of Architectural
Science, The University of Sydney, writes:

“Congratulations on your ‘People’ column; it is a
marvellous way of keeping in touch with who is doing
what.

For your next ‘People’ column | hope you might
announce that you have been appointed to the SAA
AK/4 Committee on Architectural Acoustics, which is
a roundabout way of asking would you consider
going on the committee. | am looking for a replace-
ment for Carolyn Mather and although you are not as
beautiful | am sure you would do handsomely. As
you have been involved with standards produced by
the committee and have commented on many of the
draft standards | would like to have you on the
committee.

May | assure you that there will be only two meet-
ings a year, one of which will be in Melbourne, that
you will not be required to undergo a sex change,
and that AK/4 lunches are a marvellous source of
gossip.

I ook forward to an carly reply o a favourable
notice in the next Bulleti

Neadloss fo say with such & persuasive later, | had to
agree to Fergus’s request.

Bulletin Aust. Acoust. Soc.

CAROLYN MATHER MOVES UP

This leads me conveniently to CAROLYN MATHER
who for some years has been Chief Noise Gontrol
Officer with the Envi nment Protection Authority in
ictoria. for Carolyn or someone to
fell mo.(in witing, so.that | do not have o rély on my
memory) exactly what Carolyn's current position is.
Suffice it to say that she has gone in the direction of
up, and is now with the Public Service Board, and
best be described as “The Lord High Execu-
ikado-type puns apart, | gather her job does
inated mvalve. secceoment of efficiency of various
Government Departments so that our past President is
moving in high places.

S
H

RONALD REAGAN'S EARs

Talking about high places, leads to the highest office
on earth, that is to the President of the
at the beginning, ERIC KOOP, M.AA. 3 e oo i
volved in trying to solve a problem fhat occasionally
occurs in the Telecom telephone system, which results
in very high and damaging noise levels to Telecom
operators. Whilst ARAM GLORIG of the U.S.A. was in

President Reagan? The following is a complete extract
from the Melbourne Sun
eople who compiain that U.S. President Ronald
eagan won't lsten to good advice could be right—
he's partially deaf in both e:

A Visiing oar expart who has examined M. Rea-
gan says he has trouble hearing in conference and
should wear hearing aids in both ears.

Dr. Aram Glorig said Mr. Reagan was reluctant to
wear his hearing aid in public because he was vain.

Mr. Reagan's hearing problem was due to the
ageing process, Dr. Glorig sa

He compared the President to a man who drank
beer to solverhis hearing problem-—When they asked
the man why he wouldn't stop drinking he said, “I
like what | drink better than what | hear”, said Dr.
Glorig.

Or. Glorig, 76, who specialises in industrial and
forensic deafness in Los Angeles, yesterday looked
into the mystery phone shriek that has plagued
Telecom operators.

He said the problem was “more between the ears
than in the ears” and he thought the operators had
been a bit hysterical. He doubted that the noise could
cause ear damage. New limiting equipment should
solve the problem, Dr. Glorig said.”

Need we add that Union Leaders and Safety Officers
were not very pleased to be told that the problem was
more between the ears than in the ears.
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MICROPHONES

ACO Pacific Breaks The Price Barrier!
SAVE $100 to $200 per unit NOW

“ALTERNATIVE”

FAMILY OF PRECISION
MICROPHONE PRODUCTS

® Direct replacement for Bruel & Kjaer
Microphones — see chart below

o Compatible with existing accessories

® Cost effective in small quantities

® Quantity pricing available

® One year warranty

e Manufactured and sold throughout the world
since 1972

® Companion preamplifier available with detachable
two meter cable

FOR MORE INFORMATION,

CATALOG AND COMPLETE
B&K ACO Pacific |  SPECIFICATIONS CONTACT: TYPICAL WEQUEN?V RESPONSE
Y S E S ol |
4133 7012 Tom
ﬁgg ;813" AUSTRALIAN GENERAL —
phos oo | ELeCTRIC (sALES)
4144 7023 LIMITED !
445 7022 T
148 0age e saysacer o now 2o s
4165 Jode  |emone an zaarn
4166 7047 |CheLes: woEnETRIC I M SR
TELEX: AA 20811 L] FREQUENCY.
smia —wewess. | ACOuUStics Begins With ACO
Includes adaptor




bople comings and goings personal news people comings and gc

NEW HEAD FOR THE E.P.A. VICTORIA

NORM PARIS is acting head of the Noise Control
Branch, Environment Protection Authority, now
Carolyn haslef, I and when a permanent abpoiniment
is made * column will inform you of who
the appointee is, and if he or sho s not a Member of
the Society we might see what we can do about recti-
fying that omission or error.

2

MORE ON HARVEY FLETCHER

The last issue of the Bulletin contained an obituary
for HARVEY FLETCHER. Harvey-Flétcher is known to
acousticians throughout the world for his work which
resulted in the Fletcher-Munson equal loudness con-

urs. More surprising is the article published in
“Physics Today” after his death which revealed the
targe if not principal part that he played in the so-

who have an interest in physics should read this most
interesting and very readable account of Fletcher's
development of an apparatus to measure the charge on
an electron.

DON'T FOﬂdET CHURCHER AND KING
As well as the Fletcher-Munson curves, we also had

King of Churcher and King was A. J. KING
politan Vickers who did so much work on noise from
transformers and rotating electrical machines, and in
the measurement of the sound attenuation of splitters
in ducts. As well, A. J. King was author of that very
good little book “The Measurement and Suppression
of Noise™ with the subtitle “With special reference to
electrical machines.”

R. NEIL REILLY

It is with sadness that we must belatedly note |hs
death of NEIL REILLY, MAAS., of the Sou
tralian Division. Neil was a founding member of he
Australian Acoustical Society and a member of the
Acoustics Standards Committee. Your “People” colum-
nist only learnt of Neil's death from the June issue of
the Medical Journal of Australia; although from that
same issue | learnt that he died in October 19

HARRY F. OLSON

It is sad also to see the departure of HARRY F.
OLSON of the Acoustical Society of America. Harry F.
Olson was “Mr. Acoustics” at the R.C.A. Laboratories
from 1928 until his retirement in 1967. During this time
he and his staff were pioneers in the development of
microphones, loudspeakers, etc., right up to the devel-
opment of the first video tape recording machine. Per-

aps he is best known for his book “Elements of
Acoustical Engineering” which many oldies in the
Society know.

A HAPPY EVENT

We have to have at least one happy event recorded
in the “Peoples Column”. So what better than to men-
tion that the only other female member of the Victoria
Division, JILL HULME, has become a mother. Did some
members think that they recalled this same item in the
Gossip Column before? YES they did; now Jill is a
mother twice over.
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NEVILLE FLETCHEH'S MANY HATS

one imagine that Professor NEVILLE
FLETCHER would fing enough to keep himself busy as
Professor of Physics at the University of New England
in Armidale and as leader of an active acoustics group
that has distinguished itself for research into musical
instruments, insect acoustics, not to mention motor
bikes (see our last issue). However, Neville enjoys
wearing more than one hat and somehow finds time to
be President of the Australian Institute of Physics and
Secretary of the Australian Academy of Science (Physi-
cal Sciences). In his spare time he may be found play-
ing at a professional level of competence on the flute,
organ or harpsichord. He claims to have time to grow
and eat his own vegetables. Surely there must be more
than one Neville Fletcher!

JOHN LAMBERT MOVES

JOHN LAMBERT has now taken up his appoi
as Manager of the Noise Control Section in the
o1 Polluion Management of the S.A. Department for th
Environment.

John joined the Victorian EP.A. in 1972 and was
involved in many aspects of environmental noise inclu-
ding the development of the current E.P.A. method of
zoning in noise control. As a Senior Noise Control
Officer in Victoria, involved in a number of working
groups, including domestic airconditioner noise, motor
vehicle noise and constructi e, dohn brings con-
siderablo. oxperionce 10 this new position. One of
first tasks will ba & major overhaul and update of the
S.A. Noise Control Act and Regulations.

RETURN OF GRAEME YATES

Dr. GRAEME YATES has recently returned to Wes-
tern Australia after spending four years with the audi-
tory physiology group in the Medical Research Coun-
s Institute of Hearing Research in Nottingham, UK.
Graeme has taken up an appointment as a Senior
Research Officer in the Department of Physiology at the
University of Western Australia, He will be giving a
Seminar in November on some of the history leading to
the establishment of the LH.R. and will describe some
of the scientific and technical research programmes
adopted by various members.

The Medical Research Council's Institute of Hearing
Research was formally established in 1976 with the
appointment of its Director, Professor M. P. HAGGARD.
Since then it has_grown to accommodate up to six
senior scientists initiating their own research pro-

nd a support staff of approximately forty.
The Headquarters in Nottingham has access o a cli
cal population through its four Out-stations located in
major city hospitals in Nottingham, Southampton, Glas-
gow and Cardiff, and pilot-scale research projects re-
quiring the participation of patients are conducted
through these centres. A major epidemiological study,
to determine the degree of hearing impairment in the
U.K. population, is now in its fourth year and is already
providing significant new information on the incidence
of perceived and objectively measured hearing disa-
bilities. Other research ranges from applied to purely
scientific and includes novel diagnostic audiometric
tests through to animal physiology of hearing.
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PAUL DUBOUT BACK AT WORK

PAUL DUBOUT of C.S.LR.O. fame; not to forget his
work as General Secretary, Convenor of the Federal
Membership_Grading Committee, and Chairman_of
Standards Commitiees AK/1 and AK/2 and member-
ship of other Standards Committee, is now back at
work after suffering a heart-attack. Paul and his wife
Val, were supposed to be holidaying in China at around
this time; ater his next visit Paul will give a siide even-
ing to the Society.

MONEY REFUSED
Finally the gossip. Did you know that the Federal
Council on receipt of $200 from an organisation seeking
sustaining membersFip in the society, actually returned
he $200 with a request fo out the cre-

MYSTERY ITEM
Your “People Columnist” throughout the year makes
collections of clippings from various journals and the
like, ready for when the time comes to put it all to-
gether as a “People Column”. You will be pleased to
note that | have made a note for myself to see the
Journal of Acoustical Society of America, Volume 71,
issue No. 2, on page 483. Writing this column at home
in the ovening 1'66 not know what it is about and wil
leave those readers who have access to J.A.S.A. t
100K 1t Up. (1 is worth Iooking up, it 15 an Tnteresiing
paper by Leigh Kenna, MA.A.S.)

APPEAL

Once again an appeal to all readers and members to
send me news of aclivites of our members end of

Goniae of the. urganlsanon. Some questvons will be
asked at the next Council Meeting.

During May of this year, PROFESSOR C. A. TAYLOR,
Head of the Physics Department, University College,
Cardif, visited Austr ave a number of lectures.
Professor Taylor, a distinguished acustician, has an
enviable reputation for giving entertaining lectures re-
plete with fascinaling demonstrations. it seems a pity
that his is country, which was sponsored by
ihe. Australian Academy of Scienco, did not include an
address to the Acoustical Society. A video recording of
his illustrated talk on Science and the Sounds of Music

been made by the Sydney University Television
Unit

at Send them to me at Graeme
Harding & ‘Associates Ply. Ltd., 22a Liddiard Shreet,
Hawthorn, Victoria 3122

ANNOUNCEMENT

The Internations! Commission on Blologlcal Efects of
Noise is pleased to announce the Fourth International Con-
ress on Noise as a_Public Health thlem Biological and
Behavioural Efects. The Congress s be held

Giting e week of dune 20,55, 1983, 1 Tori {Naly) i the
BIT-ILO. Genire: Malor discussions are planne

mental and indus eds and problems. Other di

Wil Be hald on ways to.develop.proc

practical sc|ullons Both for govetnments and  fo
Details: Slovennl Rossl-~Head, De. of Audiology
a Genova 310126 Torino—(haly)

A GLOSSARY FOR RESEARCH REPORTS

AS WRITTEN TRANSLATIO
1t has long been known 1 haven't bothered to look up
that the original reference

reat thooretical and
practicel import
Whi f has ot boen possible
to provide definite answers
to these questions

... interesting to me
The exporiments didrt work
out, but | figured | could at
foast got a publication out of
it

The W-Pb syst The fellow in the next lab
chosen as espwauy Suitable  had some already mad
to show the predict

behaviour
High-puri

Very high purity . Composition unknown except
Extromely hlgn purity . . . for the oxaggerated claims of
Super-pur e supplier

Shachbecopically pure .

A fiducial reference line . . . A scratoh

Three of the samples were

The results on the others
chosen for detailed study ... didn’

didn't make sense and were
ignored

. accidentally strained
during mounting
dled with extrame

- dropped on the floor
++ not dropped on the floor

Typical results-are'shown .

Although Some detail hes
n lost in reproduction,

itis cloar from the original

micrograph

Presumably 31 Inngur

times . . .

The best results are shown

itis Impossible to tel from
the micrograph

1 didn't take time to find out
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The agreement with the
predicted curve is excellent . fair

good poor
satisfactory doubttul
fair imaginary

28 g00d ascould be  non-oxistent
expected

These results will be
at a later date

The most rolablo values are

those of

Itis s"qg!slud that .

Itis believed

It may be that .

It is generally believed

tha

1 might possibly get around
to this sometimy
Ho was a studant o mine

I think

A couple of other guys think
50 too

I have such a good answer
to this objection that | shall
now raise it

It might be argued that .

It lear that much
additional work wi

Tequlrad bafors & Complete
understanding
Unfortunately, a quantiative
theory to account for these

1 don't understand it

Neither does anybody else

Correct within an order of ~ Wrong
itude
It is to be hoped that this
work witl simulste further
work in
ank are due |o Joe Glotz
for assistance with the
xperiments and to John Doe
for valuable discussions

This paper isn't very good,

but neither are any of the

others in this misorable

subject

Glotz ma the work and Doe

explained what it moant
raham

(From Metal Progress 71, 75, 1957)
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FUTURE EVENTS

AUSTRALIA

1982
Décember 10-11, SYDNEY

N.S.W. Division
Public Forum — Aircraft Noise

Public  Address.
Saturday morning: Workshop, visit
to Tempe Public School. Saturday
altornoon:  Australian  Acoustical
Society A

1983

February 24-25,

SOUTH AUSTRALIA
A.A.S. Annual Conference

“Economics of Noise Control”
We]nLt'hal Conference Centre,

Members intending to attend should
notify Dr. P. B. Swift, Pryce Goo
and Duncan Py, Lid, 65 Fularion
Road, Kent Town, S.A. 5067.

uly
Environmental Enginsering
Conferenc
Detas: The Conference Manager,
The_Institution of Engineers, Aus.
tralia, 11 National Circuit, BARTON,
A.C.T. 2600.

September 19-22, BRISBANE

Second National Local Govern-
ment
Topics Control,
Structures, Soil Mechanics, Coastal
Protection, Water Supply & Sewer-
age, Urban Planning, Environment
Management, Computer Systems,
etc.

Details: The Conference Mana-
ger, Conference on Local Govern-
ment Engineering 1983, The Institu-
tion of - Engineers, _Australia, 11
National ~ Circuit, Barton, A.C.T.
2600.

INTERNATIONAL
1982

December 14-17, SINGAPORE
First_International Conference on
Industal Pollution and Control,
Topics: Air_pollution and control,
water pollution, noise pollution, in-
gustrial hoalt, industrial waste and
treatment systs
Dotalls: Tha Gonference Secrotary,
Dr. Raymond B. W. Heng, Senior

Bulletin Aust. Acoust. Soc.

Lecturer, Dept. of Mechanical and
Production Enflnsa!lng, National
University of Singapore, Singapore
0511.

1983

April 26-29,

SZOMBATHELY, HUNGARY

4th Seminar and Exhibition on
Noise Control.

opics: Noise measurements, mach-

ine nolse. exposure to work noise,
transportation noise, outdoor indus-
trial plant noise and construction
noise, noise control engineering in
builings, legisation and  percep-

Botais: Optical, Acoustical and
Film Technical Society, Budapest,
Anker, Koz 1, H-1061—Hungary.

May 9-13, CINCINNATI, U.S.A.
Meeting of the Acoustical Society
of America.

Chairman: _Horst Hehmann, 119
Glenmary, Cincinnati, OH 45220.

June 20-25, TURIN, ITALY
Congress of the International Com-
mission on Biological Effects of

Secretariat: TNO Research Institute
for Environmental Hygione, P.O.
Box 214, 2600 AE Dellt. Secretary,
7o v don k.

July 7,8

July 15-16, LYON, Acoustic Radia-
tions from Vibrating Structures.
July 15 16, TOULOUSE, Oral Com-
munication.

Details: Secretariat SOCFI, 7 rue
Michel-Ange, F.75016 PARIS.

July 29-Augus!

STOCKHOLM SWEDEN

Music Acoustics Conference.
Principal themes of the conference
will bs acoustics of stringed instru-
ments and singing.

Details: Stockholm Music Acoustic
Conference 1983, C/o Dept. of
Speech Communication KTH, S-100
44 Stockholm 70.

August 1-6,

UTRECHT, NETHERLANDS

10th _International  Congress on

Phonetic Sciences.

Contact: _Organizing Sacretariat
LT Convention _Services,

gerzeasgmcm 7921017, EC Amster-

jan.

August 1-6, TOKYO, JAPAN
4th World Congress of Phoneticians.
Contact:  Secretariat,  Phonetic
Society of Japan, 12-13, Daita-2,
Setegaya, Tokyo-55.
September 4-7, LONDON
4th Conference of the
Society of Audiology.

: above sociely, M. C. Martin,
e Secretary, 105 Gower Street,
London WC1E 6AH.

PARIS

British

N.Z.

7th New Zealand Acoustical Society
Conference, Unl of Canter-
bury, Christch

Details: Profossor D. C. Stevenson,
Mechanical Engineering Depart-
ment, University of Canterbury,
Private ~Bag, Christchurch, New
Zealand.

-Iuly 12 14 SURREV u.l K
ul

Information Processing Congress.
Contact: M. Hermieu, 6 Place de
Valois, F 75001 Paris.

October, HIGH TATRA,
CZECHOSLOVAKIA

22nd Acoustical Conference on
Electreacouseics and Signal Pro-

ing.
Brelimipary Intormation: Acoustical
Commission of Czechosl. Academy
of Science, Secr. Dr. I. Januska,

beraiers Nova 16 Scionco &
Technology  Press,” P.O. Box 63,
Guildford, Surrey GU2 5BH, UK.

July 13-15, EDINBURGH
Internoise 83.

Secretariat: Institute of Acoustics,
25 Chambers Street, Edinburgh
EH1 1HU.

July 19-27, PARIS, FRANCE
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New Parliament House, Canberra
Acoustical Modelling of the House Chamber

Louis A. Challis
Louis Challis and Associates, Sydney

1. INTRODUCTION

There are very few projects which provide acous-
ticians with the opportunity to implement new tech-
nology or even evaluate the most noteworthy aspects of
previous technology in the acoustical assessment of
auditoria. The most notable exceptions to this have
been the Sydney Opera House, and more recently New
Parliament House Canberra.

2. PHILOSOPHY OF MODELLING

The modeling of acoustical problems s quite a
broad concept and can mean almost any procedure,

computational, graphical or experimental, which is do
signed to mimic the acoustical behaviour of a situation.
Acoustical scale modelling is a procedure that uses
physical scale models in a simulation of the full-scale
sound propagation. Acoustical scale models are useful
for both interior and exterior spaces. Indoor models are
used to study the acoustical performance of auditoria.
Outdoor models may simulate the complex geometrics
of bulldings and streets, barriers and berms, enclosures

pits.

he kind of modelling used will depend upon the
conditions of the “real” situation. Simple cases of
sound propagation involving geometric_divergence of
sound and air absorption can be modelled with simple
formulae or graphs. When the situation is more compli-
cated, for example when buildings, walls and variations
in land topography are involved, particularly when
modelling outdoor conditions or when precise data are
required the situation is normally different. This is even
he und in-

dicularly through the tank and transmitted onto a
screen, the black lines corresponding to each ripple
can be followed. Propagation phenomena are easily
visualized with this technique, which was first reported

43, but probably existed as a curiosity much
earlier.

Spark shadowgraph/schiieren photography presents
a way of viewing the progression of wave fronts i
Mol of 'an auditorium or other space. The. spark
emits a strong sound pulse which propagates through
the model. The spark discharge is also used to trigger
a flash lamp, thus producing a picture of acoustical
wavefronts. Obviously, the large number of reflections
that will show up in the picture, as time goes on, be-
comes_difficult to_interpret. Visualizations of sound
produced by ripple tanks or spark shadowgraphs are
useful in providing a feel for wave propagation, but
have little quantitative value.

In contrast to these techniques, scale modelling de-
scribes physical processes  quantitatively, although
wave fronts are not visualized.

If a scale model is to represent the behaviour of
sound in the full scale situation, a number of condi-
tions must be met. Geometric similarity requires that
the ratio of wavelength to dimension ba kept fixed. If
air is the medium in both the model and the full-scale
situation, the frequency must be scaled up in the same
ratio as the dimensions are scaled down to ensure that

Sido rooms of complax shapes are requvred a5 nomal
analytical
are generally not accurate enough. It is in situations
like this that scale modelling has a unique role, for
simulating complex_phenomena in what should be a
straightforward manner.

To predict the absolute sound levels resulting from a
given distribution rces in either an interior or
Sterior situation, it is necessary to calibrate the model-
ling system to the sound level for a source at a known
full scale position. The sound levels received from a
combination of sources and locations are then com-
bined to produce a predicted noise level.

Often one is not interested in predicting the absolute
sound level, but rather the effect of some change in
layout or materials on the sound levels. Under these
conditions absolute levels of sound are of no great
significance and may therefore generally be ignored.
This change may result from the reorientation of build-
ings or changes in building design, including the nature
and extent of surfaces with specific acoustical prop-
erties. In such cases system calibration is not needed.
It is, however, necessary to simulate the spectral con-
tent'of the source as sound levels from sources with
different spectral contents are not necessarily affected
in the same way by changes in layout or materials.

The earliest scale models developed to understand
the behaviour of sound waves employed shallow water
waves in a “ripple tank”. In the (ank a vemcally oscil-
lating paddle produces a wave which may be
refloctéd and difiracied When Ivght is passed perpen-
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geometric sproading, scattering, and_diffraction are

properly. The directivty and placement of
Sound Sourcas suth @s vehiclos, for example) may
also have to be simulated to get the proper distribution
of sound levels in the space.

To evaluate the subjective acoustic performance of
interior spaces using scale modelling, geometric simi-
larity is not sufficient. In order to simulate the audible
qualities of a space, it appears that it is necessary to
preserve the rather sublie variations in phase and
amplitude caused by diffraction around the head and
upper body of the listener. Rather remarkable full scale
binaural recordings using an artificial head have been

made in Germany and more recently in Australia. Prac-
Hical systems for conducting such recording sessions
have been produced by both Sennheizer and AK.
whilst students in Germany working under Spandock
have produced scale model systems for use in model
auditoria. In the German system the source of sound is
a tape recording of music and it is played into the
model by specially designed high frequency loud-
speakers with a speed of playback scaled up to match
the frequency scaling of the model. The sound is re-
ceived by a scale model head and recorded -on-mag-
netic tape. Judgments can then be made regarding the
quality of sound in the hall as various changes in the
geometry of the space and locations of major absorb-
ing and reflecting surfaces are made.
s one Go select the-desired audtory qualiies of &
proposed space before it is built and to make choices
regarding design options. We set out to emulate Span-
docK's work in the House Chamber model, but only
using a monaural recording system.
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Environmental studies show that the impact of noise
on people can be correlated quite well with the inten-
sity, spectrum (frequency content) and temporal varia-
tion of the noise. Subtleties in phase that are important
in the appreciation of music seem to be unimportant in
assessing noise, so an elaboration of binaural record-
ing is not nee

The use of acoustical scale models for studying noise
propagation within buildings and outdoors has received
much of its impetus from European laboratories. The
work of Delaney at the National Physical Laboratory
near London deserves special mention. Delaney and

have Sludled
\ramc down Side streets, away irom main rafic aer:
'and_a variety of ofher Shuations. They have also
Carriod out extenive fleld studies and havé boen able
‘o get good correspondence between model and ful
scale studi

Lyon at M|T began working with scale models early
in 671 as & way of understanding tho noiss penetration
into city streets from overflying aircraft. At the time,
there_was interest in the possible aavelopmem of
V/STOL ports near urban centres to provide better
inter-city transportation. The accurate prediction of
noise levels was however precluded by the-lack of
information on the effect that the buildings would have
on the flyover noise. Model studies appeared to be the
way to obtain the data, so small air jels were traversed
over models of urban canyons. Comparisons with a
similar flyby over flat or open terrain were made. For-
tunately, arrangements were made for a series of over-
lights of a Boston street by a helicopter for a compar
son of field and laboratory results. The results predic-
ted from the model study were in good agreement with
the field data.

Studies were also made of noise penetration into an
urban area. A small scale “city” of plywood boxes was
constructed, and a sound source was flown along its
edge at various altitudes. The resulting noise levels
were measured at  variety of locations and compared
with what they would have been in the absence of the

From the results of the model study it was found that
the sound is enhanced when channelled along a street
while some areas are shielded by the buildings. The
model studies showed that the buildings may cause the
levels in their vicinity to be greater than in open terrain,
but only by a few decibels, and demonstrated that there
is a significant amount of variation in the levels.

In the course of these studies, it was discovered that
there were a number of basic questions regarding noise
propagation that looked amenable to scale modelling.
Such questions were:

What aro tho sffects of shape and materials on the
sound reduction provided by a barr
jow does building or surlace Ioughness affect the
propagatlon of noise along a street or within a room?
trees do to sound—are they a barrier to
noletor do they provide a means for noise to get
into otherwise quiet areas? (The answer is that they
apparently do both.)

The attenuation of sound expected in large models,
due to geometric spreading, air absorption and block-
age by the model itself, necessitates the use of a high
energy sound source. This requirement led to the
selection of an electrical spark as the preferred sound
source. Since it provides an impulse, it has other bene-
fits, in particular that the times at which the various
sound pulses arrive at the microphone may be recor-
ded. Spurious pulses that arrive after reflection from
nearby walls or fixtures can be identified and then
ignored or eliminated by the judicious placement of
sound absorbing treatment. Depending on the scale of
the model, the absorption of sound by the air in the
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full-scale situation may be simulated by changing the
humidity. Alternatively, by using an impulsive signal,
the gain of the microphone amplifier may be adjusted
to compensate for the extra air absorption. Such

ch ad-
justment can be done either mathematically or
clectrically.

3. MODELLING PROCEDURES

Scale modelling involves simulation of the source of
sound, the transmission pslh and the receiver. Exact
simulation of the “real s extremely difficult in
(hs( the original (or full scale) source may be a person,

choir, a musical instrument or, in our specific case, a
vacel politician. The directivity of such a source (and

produce. It can however be replicated adequately by
means of special ultra_high-frequency loudspeakers
whese frequency response can be designed to extend

0 100 kHz. Other alternative sound sources which
Hve beon ueed by other researchers include miniature
air jets and electronic spark sources whose basically
omnidirectional sound fields may be converted to direc-
tional fields by the addition of suitable reflectors or

We made use of both directional loudspeaker sources
for the reproduction of both frequency and time-scaled
sounds of speech. We also used omnidirectional elec-
tronic_spark sources to investigate the time/space
spectrometry and build up or decaying reverberation
characteristics of the chamber. Such analysis is re-
quired when it is necessary to evaluate the sound
propagation in the presence of multiple reflections

m a large number of alternative and simultaneous
paths. In the case of the House Chamber this type of
analysis proved to be particularly important, for whilst
it is possible to achieve the same nominal reverbera-
tion time by various combinations of surface treat-
ments, the resulting sound fields and their quality
would not necessarily be the same for each combina-

4. SOUND FIELD ANALYSIS

e procedure that we followed can be subdivided
in the following sequential steps:—

(a) Evaluation of the scaled model surface treatments
in a miniature glass reverberation chamber with a
volume of 1.8 cubic metres. The majority of treat-
ments that we evaluated have been pre-evaluated
by other researchers, but the exact details of the
surface treatments are usually inadequately speci-
fied to allow direct use of their results.

M SPEED AEVERBERATIN HEASURENENT
auenent
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(b) Making use of the data acquired in (a) above, the
modelled treatments for_walls, floors, ceilings,
seats and people was applied in various configura-
tions to the bare acoustically reflective House
Chamber model. This made it possible to deter-
mine the reverberation characteristics over the
frequency range 630 Hz to 80 kHz (corresponding
to full scale frequency range of 63 Hz to 8 kHz).
By testing with a range of acoustic treatments it
was possible to determine the best distribution
and location of such treatments. The evaluation of

the subsequent monitoring of the recorded sound
when replayed at normal speed made it possible to
evaluate directly the subjective quality of that
speech as received at typical listening positions
within the chamber.

SPEECH RECOROING I HODEL
EQuPNENT SET UP.

vz

=0

(c) The comparison of the results of these analytical
procedures with the design criteria made it pos-
sible for us to present recommendations for the
practical acoustical solutions to real problems dis-
cerned during the modelling process.

(d) Through the evaluation of our results the architects
were able to assess the implications of the various
options available to them in the design of the
ceiling configuration and the choice of available
treatments for the various walls, floor and other
surfaces.

5. INSTRUMENTATION
5.1 Sound Sources

(a) The first sound source that we made use of was
an electronic spark generator with the capability
of producing a 15 Joule spark with a peak sound
pressure level in excess of 140 dB at a 1.5 metre
radius. This source proved to be essentially omni-
directional and as such was well suited for both
the evaluation of reverberation time and time
domain spectrometry.

(b) ;me second sound source we used was a minia-
i

frequency response which extends from 150 Hz to
100 kHz. With' such a wide frequency response it

possible to replay speech, music and other
transient signals at 10 x normal frequency without
significant loss of fidelity.

(c) The third sound source was a small starting pistol
whose output although not entirely consistent from
shot to shot, had the ability to replicate broad
band energy’over the most significant frequency
region, 1 kHz to 60 kHz in the model (correspond-
ing to 100 Hz to 6 kHz in the House Chamber).
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5.2 Recording System
*rr“a recording systems that we had available were as
lows:—

(a) The first system is a digital memory containing a
12 bit analog to digital converter, a 4.608 megabyte
digital memory, and a 12 bit digital fo analog con-
verter. This memory was capable of operating with
sampling speeds as high as 400 kHz for recording
and with speeds as low as 10 kHz during replay.
By this means it was possible to slow down ex-
tremely fast transients of the type generated by the
electronic spark source, the starting pistol, or
from the loudspeaker system. We were then in a
position to use automated processing techniques
already developed and proven to analyse the
“slowed-down" replayed signal.

(b) An instrumentation tape recorder with a dynamic
range in excess of 60dB and a frequency re-
sponse from 25 Hz to 35kHz + 1dB at a tape
speed of 38 cm/sec. The tape recorder was em-
ployed in both the recording and replaying of
signals, utilising the full range of tape speeds of
which it is capable (3.8 to 38 cm/sec.).

5.3 Processing of Results

We developed new software for our computer to
allow the automatic storage and averaging of the re-
sults obtained from multiple samples to provide statis-
tically accurate results. These results were then plot-
ted out in the form of conventional reverberation
graphs, as well as being presented as sound level/
time spectrograms to evaluate the dominant reflection
characteristics of the various surfaces within the

6. GENERAL COMMENTS ON

THE TECHNIQUES UTILIZED

Acoustical modelling is not a panacea for the prob-
lems that we experienced were many and varied, and
a discussion of their implications and solutions ‘goes

i . Notwithstanding, we found that

many problems of the type discerned by us during the
modelling programme would not have been detected
nor foreseen utilizing ~conventional mathématical
modelling.

The correlation we achieved between our modelling
and mathematical forecasting was far better and closer
than we would have expected, in particular, provided
the absorptive performance of our scale surfaces were
accurately in our model i
chamber.

The primary problems that we experienced related to
electronic interference from our electronic spark
source and separately the impact of air absorption
which creates so many problems with air that has not
been dehumidified to provide reliable results at fre-
quencies above 20 khz.

Whilst the technique is relatively “cost effective” the
cost of the instrumentation and equally significantly the
quality of the model used in the evaluation will always
remain the major stumbling block o the universal use
of this technique.
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Digital Techniques in Acoustics
Part 1: Digital Data Acquisition and Data Handling

Robert W. Harris
CSIRO Division of Mineral Physics

Lucas Heights Research Laboratories, Private Mail Bag 7, Sutherland, N.S.W. 2232

ABSTRACT: A discussion on the sampling, digitising, storage and basic manipulation of data for analysis is
presonted. The limitations and restrictions that must be considered are emphasised.

INTRODUCTION
explosion in electronic developments, partiou-
Iarly in‘algital techniques, has had a profound effect
on data anal

operation, advantages, and limitations of digital tech-
niques can be acquired. Digital computing used to be
limited to large “mainframe” computers such as IBM

and CDC, but this changed with the emergence of the
Tinicomputers. (eo. PO, DATA GENERAL, HP) which
allowed more people to purchase computers. The
advent of the microcomputer (e.g. APPLE, COMMO-
DORE, TANDY, PEACH) brought affordable computing
to the ordinary householder who can now contemplate
digital signal analysis. The advances in VLSI (very large
scale integration) is another significant factor since it
has enabled, for example, an_entire microprocessor
together with data storage and input/output for analog
signals to be implemented on a single semiconductor
chip.

2. ANALOG TO DIGITAL CONVERSION

The first stage in any digital analysis system is to
take the data which will be in the form of an analog

takes a small but finie time o o carry ou the conversion
and, during this time, the analog signal may have
Ghanged 6 that the final digital output reprosents the
signal at some unspecified point during the conversion
time. To ensure that the signal at only a specified point
in time is being studied, an ADC is usually preceded by

P
,,J\
el
—\'\./

Time scale
® sample value

Fig.1 Multiplexed sampling of & signals
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a sample-and-hold amplifier so that a very short time
slice can be captured and retained for the subsequent
conversion. Many situations provide several channels
of data and so instead of providing multiple ADC units,
a single unit is preceded by a fast computer control-
lable switch called a multiplexer (MUX). The problem
when using a MUX is that the different channels are
not examined at the same time, which is illustrated in
Fig. 1, unless a battery of sample-and-hold amplifiers
is used before the MUX

The process is digitisation by its very nature repre-
sents a continuous signal by discrete time samples.
One important limitation to be observed in time sam-
pling, to ensure that the discrete representation is
reasonable, is the Nyquist criterion. This criterion re-
quires the sampling frequency to be at least double the
highest frequency present in the signal, otherwise alias-
ing will occur when_the higher frequencies will be
folded back. This is illustrated by the apparent back-
ward motion of wheels on TV when the sampling rate is
not twice some of the frequencies associated with the
rotating wheel. Fig. 2 shows how a too slow sample
rate can indicate an apparent lower frequency.

Actual - signal

Apparent signal

® Somples

Fig. 2 Example of Aliasing

When trying to achieve faithful recording of a signal
an important paramater is the dynamic range, and in a
digital representation this depends on the number of
binary digits (bits) used. A binary number in each digit
has only two values: For exampls, the binary

is 1, the dynamic ranges in dB for positve signals only
goes as 20 log (2% — gives the dynamic
Fange for different numbers of S Gova length) in the
converter.

Table 1: Dynamic Range for Different Word Lengths

|__Dynamic Range
No. o bits (8]
8 48
12 72
16 9%
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Most signals have both positive and negative values,
and so some means of both converting and represent-
ing the sign of the signal are needed. A simple way is
to provide an extra d.c. bias prior to ion so that

large reels of %-inch tape on sophisticated tape drives
(used on mainframe and minicomputers) or simple V-
inch cassette tapes on cheap audio recorders (used
with mi

a signal in the range—5 to +-5 volts becomes a signal
in the range 0 to -+10 volts. Alternative approaches em-
ploy some convention where the bit representing the
highest value (most significant bit or MSB) is 1
for negative signals. The capability of handling both
positive and negative voltages (bipolar operation) has
effectively halved (—3 dB) the dynamic range.

An ADC is set to handle a specific voltage range (say
0 to 10 volts) but this may be too large for the signals
encountered in practice, so the range may be changed
by “either manually changing a link on the ADC or
using an amplifier having a gain that may be set by the
computer before the ADC. Although it is desirable to
have many binary digits for an ADC to get both the
highest dynamic range and the best resolution (resolu-
tion is the smallest change in voltage that can be
measured), the penalty paid for more binary digits is
fonger conversion times so that the highest frequency
a signal can contain is lowered, Specifications for an
ADC usually express the resolution as *72 LSB (least
significant bit) indicating a quantisation error where a
voltage wi ies in the voltage interval between
quantisation levels (specified by the LSB) will, on aver-
age, register for half the time at either of the two levels.
This is illustrated by the simple example given in Fig. 3.

Quantisation levels|

Time scale

@ Converted value

Fig. 3 Demonstration of quantisation limits.

3. DATA STORAGE

_Once the analog signals have been sampled and
digitised, the resulling binary numbers must B stored

Jater retrieval. The immediate way of saving data is

in “core” storage where the bits making up each binary

be constructed on small silicon chips, unlike the bulky
ferrite core assembly. The magnetic state of ferrite
core_memor not altered when the computer is

i The difficulty with magnetic tape
is that if the data required is at one end of the tape and
the replay head is positioned at the other end, the tape
has to be advanced to where the data is, and this takes
time. Tape drives are sequential access devices be-
cause data must be placed on the tape in a fixed
sequence and taken off in the same sequence.

If the iron oxide coating is placed on a disk, then
data can be placed on this disk by causing it to rotate
and moving the sensing head in and out to select a
given track. Since data can be stored and retrieved
from different tracks simply by moving the sensing
head, disk drive units are random access devices. The
substrate may be a plastic sheet in a cardboard pro-
tective cover (flexible or floppy disk) which has either
a 5-inch diameter (used in microcomputer systems) or
a 8-inch diameter disk (used to some degree in all size
computer systems), or an aluminium disk (either single
or in stacks) which is usually removable from the disk
drive. Fixed rigid disk drives (Winchester units) are
now available for microcomputers.

4. DATA HANDLING

Data which is stored in a computer has to be han-
dled, i.e., there are operations to be carried out on the
data and it will have to be transmitted to some display
unit such as a printer or a plotter. The operations on
the data are under the control of a program which
resides in the memory. The processor brings down se-
quential instructions from memory and decodes them.
Although programs can be constructed so that the
actual commands as binary words will be loaded
directly into memory (machine language), the usual
procedure is to use some high level language such as
FORTRAN or BASIC, and then this high level language
is translated into the form the processor understands
(machine language).

All the arithmetic operations on data such as addi-
tion, subtraction, multiplication and division can
constructed from combinations of the binary operations
of addition, complementation (replace 1 by 0 and 0
by 1), and bit shifting right and left.

Since binary words are of a finite length there will
arise the situation after some operations where_the
number will be larger than'that allowed for the given
word length (see Table 2), and then an overflow occurs.

way to overcome this problem is to increase the
precision by using more than one word to represent a
number; however, eventually an overflow situation
could again occur, An alternative approach is to repre-
sent a number using floating-point arithmetic where the
number of significant figures is constant, independent
of the magnitude of the number. This is achieved by
expressing a number &s a fraction and an exponent
which is demonstrated in Table 3 for four significant
figures.

Table 2: Size of Largest Number for Given Word Length

turned off (non-volatile memory), whereas
tor memory using transistor switches does not retain its
state (volatile memory) on loss of power unless a
special back-up*power supply is used.

Permanent démountable (so any user can retain his
data locally) means of storing large amounts of data is
needed and this can be met by using punched cards
and/or paper tape; however, the current trend is to use
the magnetic properties of iron oxide on a suitable
substrate. Magnetic tapes can be used and may be
Vol. 10 No. 3 — 112

Word Length Largest Number
(bits)
8 256
12 4096
16 65536
24 16777216
a2 4294967296
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Table 3: Floating Point Representation of Numbers
(numbers to left of E are exponent of 10)

Table 4: ASCII Representation of Characters

Number Floating Point
ST 06783 E+7
58 467 osur 1
0034782 8 E—2
~0000267 03670 £ 4

Although floating-point arithmetic ensures that the
number of significant figures remains constant, prob-
lems can still arise if, for example, the difference be-

een two numbers which are almost equal is required,
when the limit in the number of significant figures can
give a wrong result (truncation error). If care is not
taken in programming the limitations o the length of
the binary word will become evident when a number
becomes 100 small (underliow) or 100 large (overfiow)
for the representation.

5. DATA TRANSMISSION

Digital data is moved around inside the computer
using a group of wires called a bus. One wire is needed
for each binary digit and there are control lines to
signal the operation that is taking place. Most compu-
ters have both an address bus which specifies which
location in, say, core storage, information is to either
be read from or written to, and a data bus for the infor-
mation. The control lines usually initiate a handshake
sequence to ensure that data Imnslers only take place
when both the processor an: ry (or any other
device) are ready. Data transfers are often asynchron-
ous in that they are not constrained to occur in syn-
chronism with some clock, but only when both receiver
and sender are ready. Data transmission from the com-
puter to an external device such as a telephone link
often requires the information to be in step with a clock
signal and so the transfer is synchronous.

1t a wire is provided for each bit in a binary word, an
entire word can be sent each time (parallel transfer);
however, for long distance transfers (telephone link) it
is desirable to minimise the number of wires and this is
achieved by using a serial mode. In serial transmission
a digital word is sent as a time sequence; a bit at a
time as illustrated in Fig. 4. The simplest serial line

Fig 4 Binary number (o] and

serial  version (b).

needs only two wires to send data (used in teletypes)
and more sophisticated systems have various control

ASCII Gode Representation

Charact Decimal Octal
1 49 61
2 50 &:
A 85 101
B 66 102
a o7 141
b %8 142

6. INPUT/OUTPUT

A user needs some way of talking to a computer and
outputting results from the computer. One of the early
means of communicating with minicomputers was a

inter, paper tape
pe is a slow,

is own ndividual solenoid
driver. However, characters composed from a dot-
marx, although quite presentable (366 Fig. 5) are not
letter quality and alternative printers use wheels or
balls which have all the characters on them and can be
rotated to select the required character. High speed
printers use characters on a continuous chain with a
hammer which strikes the chain to print the required
character at the required position.

Fig.5 Dot matrix representation of characters.

When a hard copy output is not required, a VDU
(visual display unit) can be used. A standard television
moritor may be used and the information to control the
video scan is stored of memory which is
Sasentialy examined 1o produce. the display. Thus,
whatever is stored in the display memory, which may be
either part of a micro-computer or a memory inside the
terminal, is displayed and can be updated as required.
A VDU dlsplay can often be used in ons o two modes:

lines. Often data has to.represent all the
characters, so that a coding scheme is used. Each byte
(8 bits) represents a character, and Table 4 gives ihe
internationally accepted ASCII cade for some charac.
rs. The code in Table 4 is stated in base 10 (decimal
o customary number sysiem: 0, 1. 3.3, 4 5 6 78,
9) and also for bases 8 (octal: 0, 1, 2, 3, 4, 5, 6, 7) an
16 (hexadecimal: 0.1, 3, 5.4 5.6, 7.5, 8. A B.C.D. £
which are used 1o describe numbers in ‘a computer
since they are powers of 2.
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graphic. In mode,
characters aro stored i the dlsplay memory and as it
is examined, the characters are built up by a decoder
unit using the dot matrix approach. In the graphics
mode, either individual points or blocks can be made
to appear on the screen and hence drawings can be
built up. It is also possible to provide colour informa-
tion within the words in the display store so that colour

(Continued on page 116)
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Learned Society or Professional Institution

1. INTRODUCTION

Fergus Fricke

Department of Architectural Science
University of Sydney

At the 1981 Annual General Meeting of the Acous-
tical Society a motion was defeated which would have
completed the transition of the Society from its begin-
nings 2s 2 Leamed Society into a Professional Asso-
ciation. The reason why the motion to remove clause
16(d) (the so—called varandfether” clause) from the

us-
ralian Acoustical Sociely'” was Gefeated, | suspoct, was

2. LEARNED SOCIETY/PROFESSIONAL

SOCIETY/PROFESSIONAL PERSON

My understanding of a “Learned Society” is that it
has a purely educational function. Membership of a
“Learned Society"” may or may not be restricted. Mem-
bership of the Royal Society of N.S.W. is unrestricted
whereas membership of the Royal Society is a little bi
more restricted and yet both are “Learned Societies’
A “Professional Society” or “Professional Institution
must have restricted entry because the Professional
Society guarantees the competence of its members to
undertake certain tasks . . . and guarantees that its
members won't try to undertake tasks they are not
competent to undertake. A “Professional Society ¢
bines some of tho clements of a club. a u

m-

an
eople with

ignorance: ignorance of the direction the Society wes
going: ignorance of and

minations that the Society would 16quirG.for mam-
Borship: ignorance of what  would habpen 1o non-
corporate members of the Society of a number of years
standing and ignorance of what a Professional Society
is. In such circumstances | am not surprised that mem-
bers voted for the devil they knew.

When members are satisfactorily informed on these
rr;a'((lsrs they will, | am sure, end up like the young lady

There was a young lady of Ken

Who said that she knew what Il meant
When men asked her to ne

Gave her cocktails and wi

She know what it maant — but she went,

There are some drawbacks associated with being a
Professional Sociaty and som members will Inevitaply
feel that these disadvantages outweigh the advantages.
If other similar societies are anything to go by, though,
1t is also inovitable the Australian_Acoustical

Society will become a fully-fledged Professional
institution.

nce members know what it means to be members
of a Professional Institution most will not yell “rape" as
they did at the last Annual General Meeting but will sit
back and enjoy the status and respect that will be
given them as members of the Professional class, .
or wil they? Actually | am inclined to think there is
little _substan he arguments for or against the
Australian Acoustical Society bacoming a Professional
Institution provided he Goumch responds to the needs
and desires of its members (and potential members)
and responds compassionately to them.

My greatest fear concerning the professionalization
cliquy,

ne of the strengths of the present
Society is the diversity of its members. A legally recog-
nized professional society will have 1o set educational
and entry standards which will inevitably be biased
towards ihe engineering side of acoustics as the engi-
neers form a large proportion of the Society's member-
ship and because it is the engineers who have most to
gain from legal recognition. The diversity of the Society
will then be in danger.

Before | go too far off the deep end | should like to
briefly remind you what the difference between a
“Learned Society” and a “Professional Society” is and
then give you a little history of professions and what
people have thought of them and what makes a
profession.
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similar backgrounds and ntereate, 75 underarand many
peoples’ attitudes to professional societies it is worth
looking at some of the history of the professions.

The professions appear to have started as sinecures.
In aristocratic families where there was more than one
son and the title and inheritance passed to the eldest
son the younger sons maintained their status by obtain-
ing positions in one of three professions; the Church,
the army or medicine. The qualifications for entry to
lhese pmlessvcns was that the candidate was a gentle-

In the 18th century the Church of England's require-
ments were for, “a man of virtuous conversation and
Without crime". The mora rigorous requiremants, thal a
man should have knowledge of Latin and the Scriptures
could be waived if the candidate was known to be
Gonticman. The mecical skils and 16arning of & physi:
cian at this time were limited mainly to the art of
writing complicated prescriptions.

A physician might have extensive learning in classic
literature and culture, but he depended on his gentle-
manly manner, impressive behaviour and his_clients’
ignorance to develop his medical practice. Even as
recently as the 1960's the Dean of a British Medical
School went on record as saying that students entering
the Medical Faculty should come from the right socio-
economic background.

Despite these “entry qualifications™ the professions
have provided one of the few means of gentrification;
tpward social mobllity. Social statuss remsins an impor-
tant aspect of professional life. The relationship be-
tween social status and work (the less a person did the
more status he had) also remains important. Profes-
sionals do not produce or distribute any goods and the
further removed they are from production and distribu-
tion the greater their status, e.g., doctors and lawyers.
Artisans (the workers) and farmers on the other hand
have low socio-economic status and yet the goods they
produce and distribute are essential for the survival of
our society.

Itis little wonder then that the professions have been
identified as the drones of our society. The criticisms
of the professions are well summarized by the following
two quotations:

“All professions are conspiracies: they make their
subjects obscure in order to gain a living making
it clearer.”
Sir Hugh Casson, Architects Journal
9th December, 1981
Bulletin Aust. Acoust. Soc.



“At first, new knowledge is applied to the solution
ola clearly stated problem and scientific measur-
ing_slicks” are-applied o account for the new
iciency. But at a second point, the process
demonstrated in a previous achievement is used
as a rationale for the exploitation of society by one
of its self-certifying professional elites.”

Ivan lilich, New Society

13th September 1973

While it is apparent, from what | have said, that a
professional person dess nothing, in these days of high
unemployment, the converse is not true, i.e., that a
person who does nothing is a professional. In order to
find out what distinguishes a professional person from
an artist or artisan | referred to some work by Soci-
ologists. There are differences in knowledge, tasks,
decision making, authority, identity, work, career, edu-
cation and role. Two factors distinguishing profes-
sionals from non-professional are worth considering
further because they appear to define the essence of a
professional and they are of considerable importance
in determining whether we are professionals and if so,
what problems we will encounter if we form a profes-
sional institution for acousticians. The two areas are:
Education/ knowledge/qualification.
2 Eiveasociansamionwadiaonsi £odes of conduct.

3. EDUCATION/KNOWLEDGE/QUALIFICATIONS

In most, if not all, cultures manual work i considered
inferior o “desk” jobs. This is particularly pronounced
in Islamic societies but even in our own society the
dislike of manual work is manifested in a dislike of
manual workers when they aspire to_higher status
through higher wages and better conditions. Despite
protestations, from the middle class, about the exces-
sive wages of the working class, the headlong rush of

underpaid middle class, to undertake occupations
traditionally filled by the working class is not so great
as to cause any great concern about a localized “brain-
drain”. Financial reward then does not help define the
difference between professionals and - non-profes-
sionals.

Nor can the difference between professionals and
non-professionals be based on the use or non-use of
manual skills. Surgeons can be thought of as people
plumbers and airline pilots as air-bus drivers and yet
the surgeons and airline pilots are considered as pro-
fessionals and plumbers and bus drivers are non-pro-
fessionals. Besides the difference in class backgrounds
between dentists and dental technicians, the main
distinguishing feature between them is their education.

ithough most professionals use very little of their
formal training and although it has bsen shown that
people who have not had formal professional training
are capable of successfully providing services which
are normally provided by, or inadequately provided by,
professionals (e.g. Ghiropractors and Herbalists) it
seems that a formal recognized education is one of the
few distinguishing features of a professional. His edu-
cation is, in comparison with non-professionals, broad,
and has a predominantly theoretical base.

When this broad theoretical knowledge has been
mastered and a qualification is issued, the student joins
the profession. Professional societies have, in the past,
assessed the competence of people seeking admission
to the profession. That function has been taken over by
universities although some professional societies retain
the vestiges of professional competence assessments.

As there is only one course in Australia that could be
considered as acousical training and as that course
would be unsuitable as r many branches of
acoustics", & professional Acoustical Society would bs
* Entry requirements and geographical considerations for the
MSc (Acoustics) degree at the University of N.S.W. also limit
the course's appeal.
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faced with either accepting many different courses
{over which it has n conira as @ basis for member-
ship, or reverting to the outmoded concept of Society-
Set professional examinations. Both these possiviitics
are fraught with difficulties unless a very liberal atitude
to entry requirements is taken. If a itude is
taken then the “respectability” and "rec of
membership of the Acoustical Society will suffer.

4. ETHICS/SOCIALIZAYION/TRAD!YIONAL
‘CODES OF CONDU!

A formal education ls pmbably more important in
forming common attitudes and an esprit de corps than
it in disseminating information which will be of use
in professional practice. This “Socializaton” process
which s the basis of infiation ceramonies is considered
essential by the armed forces and is also well recog-
nized in other professions. Attitudes to work and clients
are formed in this way, as are standards of dress, cus-
toms and codes of conduct. An ethic is established
which, ‘although modified by individual differences in
morality, can be relied on to produce a recognizable
uniformity of behaviour. In the medical profession the
“socialization” process is formalized by the taking of
the Hippocraltic Oath, In_other professions members
undertake to adhere to a Code of Ethics

Members of the Acoustical Society come from a wide
variety of backgrounds and with different socializing
influences. It will be very difficult to establish a com-

n code of conduct and yet without this code there
is unlikely to be much cohesion and sense of belonging
amongst the Society's members, or public recognition
that the profession is acting in that meaningless term,
“the public interest”. Also the traditional antagonism
between Architects and Engineers may, for instance,
manifest itself in the Society if one or other group's
values tend to dominate.

The educational and socializaion issues should, |
think, be paramount in_deciding the future of the
Society. The other deciding factor should be the wishes
of the Society's members. The Australian Association
of Acoustical Consultants and some members of the
Public Service have very good reasons for wanting the
Society to be a traditional professional institution, but
many other members apparently do not want this,

1f the history of societies was not such as to suggest
that it is almost inevitable that the AAS becomes a pro-

fessional institution | would suggest the AAAC and the
Public Service Board seek to solve their problems in
other ways. Perhaps they still should as the tide seems
to be turning against the professions. No longer do
many people consider that professional associations,

“are stabilizing elements in society. They engender
modes of life, habits of thought and standards of judg-
ment which render them centres of resistance to crude
forces which threaten steady and peaceful evolution—
they stand like rocks against which the waves raised
by these forces beat in vain”. (Garr-Saunders and Wil

1933) More and more professional associations are
oriicised for thelr rosistancs 1o, ehange ang obsessive
concern with financial and social status. There i

ome to take the
syringe out of the hand of the doctor, as the pen was
taken out of the hand of the scribe during the reforma-
tion in Europe”’

There are also people who consider today's profes-
sionals, who are not self-employed, to
intellectual slave trade. They are. expected 1o work

selves as professionals perhaps we would be better off
as non-professionals.
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We have the opportunity to put sound level meters in
the hands of other professionals, and the public, or to
keep those sound level meters for ourselves. | advo-
cate the distribution of sound level meters but if this is
not done let us move to professional status slowly. Let
us allow any of the present non-corporate members to

cation, socialization, entry qualifications (e.g., a tech-
nical meeting presentation) and map the future of the
Society before we change the Articles of Association.
Above all else let us not become a dull, conservative,

uncritical, status seeking professional association.
And let us not have stories told about us similar to

that of two Macquarie Street Specialists:

First Specialist: ~ “I did a marvenous operation on a

Second Specialist:

ollars.”
“No, No. Wha1 dvd he have?"
10,000 dollas

because otherwise we ma lmd ourselves with red
faces and a large ARS (Acoustical Reform Society).

DIGITAL TECHNIQUES (Confinued from Page 113)

displays can be produced. A VDU is a refresh display in
that the information in the display store is continually
scanned to maintain the output. An alternative means
of display is to use a storage screen to hold the output
so that a storage display need only be written once, but
the entire display_needs to be cleared before fresh
information is receivec

Data can be output to a plotter which can be driven
either from X and Y analog voltages produced by
digital to analog converters (DAC) or by decoding
digital instructions.

Another way of inputting data is via digitising tablets
where the X and Y co-ordinates of a point on the tablet
can be sent to the computer. Elementary voice input
units are available and voice output now can be readily
achieved.

7. CONCLUSIONS

Modern technology allows data to be sampled and
stored in a computer for subsequent computations for
a modest expenditure. The computer can then operate
on this data to provide information on the input signals
and the results displayed on a variety of devices rang-
ing from printers, plotters, voice output and colour
graphics.
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Experimental Building for
Facade Attenuation
Measurements

Anita Lawrence and Marion Burgess
Research U

Graduate School of the Built Environment
University of New South Wales

1. INTRODUCTION
A temporary experimental building for facade atten-
uation measurements has been constructed adjacent
to a main road in Alexandria, a mainly industrial area
of Sydney. The land, which had been resumed by the
New South Wales Department of Main Roads for a
future freeway, was leased to the University for this
project at nominal cost. Research grants awarded by
the New South Wales Pollution Control Commission
and the Australian Research Grants Committee have
been used to construct the experimental building and
for the employment of some research staff to assist
with the measurements.
main aim of the project is to determine the
effectiveness of the road traffic noise attenuation of
{acadss, including doors and windows. In addmnn an

dures mvolvex compansuns batwoon the results ob»
tained using filtered white noise radiatzd by a lou
speaker, as used in laburslary tests, and traffic noise
which varies in space and time.

2. THE EXPERIMENTAL BUILDING

The building contains two rooms of normal domestic
proportions, one 4 x 5 x 24m high and the other
3 x5 x 2.4m high (e.g, similar to a living room and a
bedroom) and has a control/storage room at the rear.
The walls of the building, except for the experimental
facade, are of concrete biock masonry and all dividing
walls are carried up to the underside of the pitched
roof tiles, to minimise flanking transmission via the
suspended plaster board ceiling.

A concrete slab floor is provided for all three rooms.
The two test rooms have additional suspended timber
floors, independently supported on masonry piers,
again o minimise flanking transmission. At a later stage
in tne project the timber ioors will be removed so that

slab will be the basic floor and the cor
Shruchion wih teprosent one fevel o1 typical multstorey
domestic buildings.

The first experimental facade comprised asbestos
cement sheeting on fimbr framing. One room had no
internal lining and the other was lined with 13 mm
plasterboard. After the first series of tests an internal
lining of 13mm_ plasterboard was installed in the
second room. Openings were made in both facades and
a series of aluminium framed windows having double
and single glazing arrangements were installed. These
windows were donated by the manufacturers and were
tested in the closed and open condition. A second layer
of 16 mm plasterboard was added to the internal lining
of ons of the rooms in conjunction with the tests on the
windows

The second main stage of the project involved the
construction of a masonry skin outside the timber
frame to_represent brick-veneer construction. The
same series of windows and some doors will be in-
stalled in this facade. The third stage will involve the
removal of both the timber floor and the stud wall and
the installation of a second masonry skin, representa-
tive of full brick construction.
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3. MEASUREMENT PROCEDURES

The
will lead to recommendations to the Standards Asso-
ciation of Australia on the most appropriate method(s)
for field measurement of the transmission loss and
noise reduction of facades. Both traffic noise from the
adjacent road and loudspeaker generated noise have
been used as the sound sources. The noise from road
traffic was analysed in terms of dB(A) or one-third
octave bands to allow for comparison with the results
using the constant noise from the loudspeaker.

The microphone locations have been in a plane 1m
or 2m from the facade or within a few mm of the
facade. Inside the room the microphone has been either
located centrally o at up to five independent positions
wnich were subsequently averaged, The tosts havo
been carried out with the rooms either bare or fur-
nished with carpet, upholstered chairs, curtains and
cupboards. The furniture reduces the reverberation
time and provides some dispersion of the sound field,
and the rooms therefore become more representative
of a typical room or bedroom.

4. CONCLUSION

The full series of tests with the asbestos cement and
gypsum board lined stud wall as the facade have been
completed, and the Experimental Building has been
found to be an excellent facility for field studies of
building facade attenuation. The results so far have
indicated the limitations of laboratory type sound
transmission loss/noise reduction measurements using
2 constant sound source 1o predice the attenuation of
b facades and facade elements against road
traffc, hoise, The poor performance of the. asbostos
cement/plasterboard wall limited the overall noise
reduction of the facade so little benefit was obtained
using ‘a double window arrangement rather than a
single glazed window. (An air gap of up to 1
between the two window leaves was tesled) It ani-
cipated that the performance of the various glazing
arrangements will differ when the main facade has a
higher sound reduction and greater spacings between
the two leaves will then be tested. However, the tests
have indicated that when opened a little for ventilation
double windows with 100 mm spacing have a perform-
ance of the order of 4 dB(A) better than single glazing
having the same opening area. The performance is
further improved if the opening sashes are staggered
(i, the outer left hand pane and the inner right hand
pane are open).
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Seeking the Songs of the
Humpback Whaie

Douglas H. Cato
RAN Research Laboratory
P.0. Box 706, Darlinghurst, N.S.W. 2010

Of all the strange sounds to be heard in the ocean,
probably the most spectacular are those of humpback
whales during their migration to and from their tropical
breeding grounds. They emit a wide variety of sounds
at frequencies of tens of Hertz to tens of kilo Hertz,
from deep throaty growls to high pitched squeaks and
whistles, as well as moans, squeals, and sounds like
trumpets, violins and engines. Their high source levels
(in excess of 180 dB re 1 uPa — 154 dB re 20 uPa at
1m) and the very low absorption attenuation of sound
in water mean that they are audible for tens of kilo-
metres, in spite of the relatively high background noise
i f 100 dB re 1 uPa broad
band). The most intriguing aspect of their sounds how-
ever is that they are organised i
sequence or son i

repeated continually, aiways with the sounds in the
same order, and all whales in a particular geographical
region singing the same song.

There are a number of reasons for interest in the
humpback sounds. Firstly they compete with our own
use of sound in the ocean (Sound is widely used in-
stead of electromagnetic radiation because of its far
greater penetration). Detailed knowledge of the charac-
teristics of the whale sounds would help resolve any
confusion with our own signals. Secondly, their sounds
may be an effective way of monitoring the presence
and movement of the whales. Whales are large on our
scale of things but the ocean is vast. Whales spend a
relatively small proportion of their time at the surface
and may move a considerable distance before surfac-
ing again. Thirdly there is the general interest in the
song and its behavioural significance — why is it so
complicated yet apparently so stereotyped? Work in
the southern hemisphere should be particularly signifi-
cant in this respect because most of what is known
comes from studies on northern hemisphere stocks.
The stocks in the two hemispheres never come into
contact so their sounds may be expected to differ
significantly.

Humpback whales are so called because of the
arching of the back when they break the surface.
Mature whales reach about 15 m. long and weigh 45 to
50 tonnes. They spend the summer months feeding on
krill and other small animals in the Antarctic, building
up reserves of blubber to sustain them on the long
winter migration to and from the tropical breeding
grounds. There is little feeding once they leave the
cold waters. Their migration paths in this part of the
world follow the Australian and New Zealand coast-
lines and they were once a common sight at the right
time of year. However the whaling activities of the late
fifties reduced numbers to the extent that sightings
became rare and it is only in the last few years that
they have been seen in any numbers,

| recently spent a week recording humpback sounds
off Stradbroke Island (near Brisbane) during the peak
of the southbound migration, as part of RANRL’s gen-
eral research interest in the noise of the ocean. Strad-
broke Island is near the most easterly part of the coast
where migration paths converge and most whales are
to be seen. | was working with Dr. Robert Paterson, a
Brisbane radiologist who has been carefully monitoring
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humpback whale migration through this area for some
years, and with Dr. Bill Dawbin of the Australian

m, a world authority on humpback whales. It was
Bill's research that established the migratory pattern of
these whales. The recordings were made from a small
boat using a hydrophone suspended from a_partially
buoyant cable. This type of suspension and other mea-
sures are necessary to reduce the effect of non-
acoustic pressure fluctuations from the movement of
water about the hydrophone.

The fifteen-foot tail of a humpback photographed by
Bill Dawbin from a small boat at close quarters some
years ago. Note the blurred image of an oar on the
right.

In seven days we saw 35 whales. From our record-
ings it is evident that the song pattern follows a form
generally similar to those of the northern hemisphere
although the basic sounds comprising the song are
quite different. The song comprises 8 main_phrases,
which always occur in the same order. Each phrase
consists of a group of sounds in a particular order, and
a phrase may be repeated a number of times before
moving on to the next phrase. The number of times a
particular phrase is repeated varies from one cycle of
the song to the next, but otherwise the song Is remark-
ably stereotyped. For example, no other variation was
found between songs recorded 3 months apart. There
is evidence however, that the song gradually evolves
over a time scale of years, with new sounds replacing
the old until a completely new song has emerged.

The purpose of the song is a matter of speculation.
Presumably it provides some form of communication,
possibly a means of keeping the herd together during
migrations. Although the song is complex, the amount
of ‘information it can convey is quite limited because
there is little variation from one cycle of the song to
the next. Why then is the song so complex and why is
there a gradual evolution to a completely new song
over a few years? It is hoped that detailed study of the
songs and the associated behavioural observations,
and comparison with northern hemisphere results will
shed some light on these questions.
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Aircraft Noise in Australia
A Survey of Community Reaction

Hede, A .L. and Bullen, R. B.
. 8t ruary 1982. Aunr-“nn ‘Government
Publlshmg Service, Canberra,

A report of a major socio-acoustic investigation has
been issued which was undertaken to assess the im-
pact of aircraft noise on residential communities in
Australia. In a social survey, personal interviews were
conducted with a random sample of 3,575 residents
sround the Internationsl airports of Sycney: Melboume
and Perth, airport of Adelaide, and the
Al Forcs basg of chhmonm These airports vary con-
siderably in the numbers and types of aircraft and in
iho' day/night distribution of air trafic. From tho.re-
sponses to the questionnaire, subjective reaction to
aircraft noise was measured in terms of GR (General
Reaction), a score on a 0-10 scale comprising a num-
bar of ratings of dissatisfaction, annoyance and fear as
well as reports of activity disturbance and complaint
disposition. A score of — was used to_define
whether or not respondents were “seriously affected”
by aircraft noise.

Noise measurements were made at several sites
around each airport either by tape-recording overflights
or by the unmanned logging of noise levels over
periods of two weeks. The noise exposure at each of
the dwellings in the social survey was estimated in
terms of 20 different indices which can be_grouped
into three types. “Equal-energy” indices are based on
the assumption that reaction to aircraft noise is deter-
mined by the total amount of noise energy experienced,
regardiess of the particular mix of numbsr of aircraft
and noise level. “Peak-level” indices assume that it is
only the loudest aircraft that determine the extent of
subjective reaction. “Frequency-independent” indices
assume that reaction is determined by the loudness of

the aircraft and is not influenced by their number.
Analysis showed that equal-energy indices were more
highly correlated with community reaction than the
other types of index. However, t was found that the
andard weighting given ights is too_high,
S hat there Should be a walghting applicd 1o ights
during evening hours. It is recommended that the NEF
cyalom “carrently used 1o maanire SHCIaR. noeS. In
Australia, be revised so that the curront night weighting
of 12 dB be replaced by a weighting of 6 dB in bol
evening and nig! urs, the revised system to be
Rromnas ANEE (Autirahan Naise Exposure Forecast).

As in previous studies overseas, it was found that
littie more than 10 per cent of the variance in the re-
action of individuals could be explained in terms of
noise_exposure. By contrast, psycho-social variables
explained almost 60 per cent of the variance in reac-
tion. Psycho-social variables such as attitude towards
the aviation industry, personal sensitivity to noise and
fear of aircraft crashing are postulated to influence
reaction by modifying the extent to which different
individuals are affected by a given amount of aircraft
noise. Demographic variables such as age, sex, occu-
pation and education were found to be of generally
minor importance in explaining subjective reaction.

Estimates are given of the number of residents
around each airport who are affected by aircraft noise.
These estimates proved to be considerably higher than
previously assumed. From the dose/response function
derived in the NAL study it is sugoested that an ANEF
value of 20 can be regarded as indicating ay
Sive” amount of aircraft norse. It is facomanded that
the contour for 20 ANEF be piotted on future planning
maps showing noise exposure around Australian air-
ports. There would appear to be a need for existing
standards on aircraft noise to be revised in the light of
the results of the NAL study. However, the repor
recognizes that questions relating to noise regulation
and land-use planning can be answered only by trans-
lating scientific findings into socio-political context.
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TECHNICAL NOTES

Acoustics of Barbershop Music

About the turn of the century, a song form was intro-
duced based on a harmonic progression known as the
cycle of fifths. The style was such that the singers
could improvise the harmony, easily predicting forth-
coming chords and inversions. There was a lead tenor
with the tune, a top tenor harmonising above, a bass
giving the music a harmonic foundation by singing the
root or the fifth of each chord and a baritone complet-
ing the texture—s rbershop” was born. With it
came a characteristic ringing sound. In a paper in the
WA Bulltin (1981 17 137), 4. M. H. Peters of the

investigates the origin of this barbershop sound, analy-
sing it in terms of the nonlinear theory of simple har-
monic vibrations.

When two simple tones are sounded together, then a
number of additional frequencies are heard corres-
ponding to the sum, the difference and twice the orig-
inal frequencies. If any of these combination tones are
100 close (roughly within a factor of 21/8) to any of the
others or to the two fundamentals, then unpleasant
“beats” are heard. A sung note (or a note produced by
some musical instrument, for that matter) is made up of
a fundamental and a number of harmonics (or partials)
of differing strengths. Thus the higher harmonics (in
particular) of two notes sung simultaneously have quite
& high probabiity of beating together. The secrt of
successful harmonisi getting the relative ampli-
fudes of the partals fight — in essence, shaping e
mouth (the vocal cavity which can be thought of as a
mholtz resonator) so that the upper pavllals are
aimost inaudible: Eath harmonic elémant fo know
a formant and combinations give the timbre m the
individual voice.

While beating is the result of a mismatch in fre-
quency, ringing follows the reinforcement of common
partials and the barbershop style is to go through a
sequence of chords, the elements of which have fun-
damental frequencies that are in simple ratios with
each other (which in general do not exist in diatonic
and tempered scales because these have been slightly

Vol. 10 No. 3 — 120

modified). It is not diflicult to see that such notes do
have a large number of common partials. The barber-
shop technique demands that the notes are sung with-
out vibrato, the singers carefully tuning the chords to
get perfect coincidence of the lower, stronger har-
monics and paying close attention to the vowel sounds
which, to a great extent, control the strengths of the
partials. The sound blends together in such a way that
itis |mposs|ble for anyone listening to say which part

y wi

"Barbershop"  flourished between about 1900 and
1925, after which song styles changed and it was diffi-
cuit fo harmonise the new tunes in the same way. There
is a current revival of the technique but broadcasting
the essential ringing sound is tantamount to impossible
—microphone and amplifier systems inevitably distort
the balance of the partials and the effect is spoilt.
Modern electromechanical acoustic systems, used in
concert halls to minimise reverberation, also destroy
the barbershop sound. Evidently the best place for
such music making is still in the woodshed!

(from Physics Bulletin, 32, No. 12, December, 1981)

Ruler with a Bounce

CSIRO scientists have developed an ultrasonic
measuring device which could have wide ranging
industrial applications.

The device provides continuous measurement of
distance by bouncing sound off the surface to be
measured.

it can measure the thickness of biscuits on a produc-
tion fine; the width of timber; the level of liquid in a vat
or take measurements from a vantage point too diffi-
cult or dangerous for physical measurement to be used.

The device, known as Continuous Distance Measur-
ing Equipment, has been developed at CSIRO's Divi-
sion of Applied Physics in Sydney.

According to Dr. K. J. Taylor, a scientist involved
with its development, ihe. oquipment is accurate. 1o
within
tls a non-contact measuring device,” he explained.
The device looks at a surface and tells how far
away it is by sending out an ultrasonic sound and
measuring the time taken for the echo to come back.

“It can make 200 measurements per second from

moving or static objects at a range befween 50 mm and
etre.”
‘Potentially it is quite inexpensiv
Dr. Taylor said it will be developed further before a
commercial collaborator is sought. However, he
would welcome i potential commercial
collaborators.

(From CSIRO News File)

Syllabus for Delechva Story as written by
a Physics Profes:

Chapter 1 Origins of Law in Babylon
2 Constitution of United Stat
3 Basic Organization of Plca  Department.
4 Elements of Courtroor
5 Theory of Fingerprints.
30 (Last Page) The Corpse.
(Solution left o the student).
Sales: Zero.

(From Physics Today, November, 1981)
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Loudspeakers Make Things Quieter

Active silencing — the replication in antiphase of un-
wanted noise so that it can oppose and thus reduce
the soveriy of the disturbance — was first thought of
in the 1930s. But except on a very small scale or
where the problem was limited to discrete frequencies,
the implementation of this idea met with severe
practical difficulties. However, the advent of modern
electronics and control techniques has also brought
the first large-scale industrial active silencing system
— installed and tested over the past year at the
British Gas compressor station in Duxford, Cambridge-

The project, which was supported by the NRDC
{(now part of the British Technology Group), was based
on a technique originally proposed about eight years

ago by Malcolm Swinbanks when he was a research

student at Cambridge University. Some of his studies
on the behaviour of active sound absorbers in ducts
carrying air were evidently applicable to silencing gas
turbines. So, in recent_years, Dr. Swinbanks has
been collaborating with Topexpress Ltd. (a company
specialising in high technology research) on the
development of !he system for Duxford. The chief
features of the design are four microphones mounted
inside the compressor's exhaust stack to pick up the
noise, programmable digital filtering and 72 loud-
speakers encircling the top of the stack.

The stack itself deadens the sound quite effectively
over most of the audible range but, particularly when
the weather is calm, frequencies covering roughly an
octave around 30 Hz can be heard or felt up to 1km
away. At the first trials of active silencing, these
frequencies had been reduced in intensity by an
average of 7.5 dB (13 dB around the peak in the
spectrum) but further refinement has increased this
mean reduction to about 11 dB. Moreover there is
negligible enhancement anywhere else in the spectrum
and the cancellation effect is not just li to certain
places around the plant. The improvement was brought
about through the use of the latest (and fastest)
microprocessors, together with the minimum of hard-
ware and circuitry — the response time is now very

.

The main application of active silencing is in the
deadening of low frequency noise. In this it has the
advantage of compactness over equivalent passive
silencers, the dimensions of which have to be of the
same order os the wavelength. Besides being ur-

matoriale), Dr. Swinbanks' systom uses at m
and has so far worked without any serious mten.
(From Physics Bulletin 33, No. 3. Mar. 1982)

Computer Sport

A technique, which had its humble beginnings
Britsh public houso, is now being used in the taining
programmes of American athletes.

The widest applications are being made by Dr.
Gideon Ariel and Gomputerised Biomedical Analysis
(CBA) of Amherst, Massachusetts. Far from withholding
the probable benefits of his work from America’s com-
petitors in the sporting field, Dr. Ariel has been touring

urope recently, introducing interested parties to
the scope of his analysis programme.

Over 100,000 hours of programme development have
been devoted to a technique which treats the perform-
ance of the human body in the same way that an engi
neer considers a bridge. All it takes is multiple appli
cation of Newton's laws of motion to reveal the stresses

Bulletin Aust. Acoust. Soc.

and forces in the various joints, and, possessed of
these data, it becomes possible to optimise movement
and the transfer of energy between body segments.
Hence the_application to the athletes’ training pro-
grammes. A Data General Nova computer works away
at the calculation of the kinetic parameters. Sports
equipment can be analysed similarly and, in fact, the
design and testing of shoes, rackets, etc., form
chief business of

Motion is recorded at anywhere between 64 and
10,000 frames/s and then a light pen is used to digitise
the positon of key poinis on the body on each frame.
It takes about 115 hours to process 100 frames in this

mputer uses this information to_produce

Shdkike figures. (see Tigure 1) Known as performance
profles. The calculation of velocies, accelerations,
angles, ese key points follows and
et i medications 1o_ihe dath show e way 1o
the ideal movement, ready to be practised. The changes
may be very small (e.g., 4° is critical in tennis) but still
produce dramatic effects—as with Mac Wilkins whose
disous throw increased from 219 feet to 230 feet “just
like that”"

Figure |
Computerised
performance profile

of Jimmy Connors'serve.

The first success for Dr. Ariel was in finding out why
a prosthetic hip made a patient limp: once the distri-
bution of mass in the new joint had been corrected, the
problem was solved. Medical applications continue to
feature in the work, An important research topic at
present, the study of degenerative locomotor patterns,
is another affliction that can be helped. The design of
chairs, stairs, cars, etc., can all be improved. Dr. Ariel
is curfently planning a 2001 house” with every unit
designed to optimise movement and energy conserv
tion.” Naturally_enough, a computer would control i
such items as heating. Industrial injury and rehabilita-
tion also come under his wing: the system has been of
great use to insurance companies in the former case
and offers a change of approach in the latter. In any
series of exercises, the patient can be continuously
monitored and a halt called when a particular level of
fatigue has set in.

o Gideon Arief’s work is not just good news for
athiotos. Everyons il benefit as everyday itoms really
become designed for

Ilrnm Physics Bulletin, February, 1980)

Dyeing with less noise

Research carried out at the CSIRO Division of Textile
Industry has led to the development of a simple and
highly effective approach for reducing noise resulting
from the injection of steam into dye

The method has achieved reduclmns o( 1520 dBA
in peak noise level under industrial conditions. Noise
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caused by the direct injection of steam into dye liquors
can be as high as 1 and is often over 100 dBA.
Exposure to 108 dBA for anly 8 minutes is equivalent
10 90 dBA for 8 hours — the maximum legal noise dose
for workers in Australia and many other countries.

The noise is generated by the steam condensing
rapidly and producing a pressure puise which causes
the walls of the dyeing bath to vibrate.

It usually drops off when the liquor approaches
boiling point, because the steam bubbles collapse
more slowly as the rate of heat transfer is reduced.

The CSIRO method for reducing the noise_entails
feeding air into the steam before it is injected into the
dye vats. The air slows and cushions the collapse of
steam bubbles in the dye liquor and greatly reduces
fluctuations in pressure.

Air is drawn into the vat's inlet steam line through
a steam cjector fitted to the line. Tho type of cjector
needed is commercially availat

A compressed-air supply is ot required; the steam
itself entrains atmospheric air — about one-tenth by

ume of the amount of steam — via the eje

Besides reducing noise levels_significantly, the
presence of air in the steam promotes mixing of the
dye liquor because the air bubbles keep the liquor
moving after the steam has condensed. This improves
temperature distribution within the bath and hence the
rate of dyeing. The efficiency of colour use is enhanced
too, with more dye being transferred from the bath to
thetextile fibres.

It steam injection is the only major source of noise
in a dye plant, then the modification will reduce noise
doses inflicted on the operator to a level comfortably
below the legal fimit.

From CSIRO Industrial Research News
May 1982

Jacki’s in perfect voice, without any
computers

After a two-year legal battle over criticism of the
quality of her singing, the actress Jacki Weaver has
won a public statement that she has perfect pitch.

Miss Weaver got a public apology from the magazine
Sydney City Monthly, which had claimed she used a
small computer to cofrect oftkey notes in the hit show
“They're Playing Our Song”.

In the court M. John Riordan, for Sydney City

Monthly, said the magazine and the writer of the piece
apologised to Miss Weaver for the article, which
abpeared in Septomber, 1980,
. The article said that the promoters of “They're Play-
ing Our Song” has a special microphone and a com-
puler to change Miss Weaver's ofikey notes to perfect
pitch.

+No such device was used in the show", Mr. Riordan
said.

“We acknowledge that no such device in fact exists.
The perfect pitch the audience hears is Miss Weaver's
own unaided performance”,

He said the magazine apologised for any embarrass-
ment, hurt o feelings and harm to reputation suffered
by Miss Weaver

Outerds tho Su upreme Court, Miss Weaver said that
members of the audience and even co-workers thought
it wasn't her true voice after the item appeared in the
Asides column of the magazine.

11t taken two years but maybe now people wil be-
lieve that it |s really me singing”, she said. She h:
even heard people in the audience say during a o
formance, “that not reall her smging"

(from The Sydney Morning Herald, 7 August, 1982)
Vol. 10 No. 3 — 122

Nature and origin of Sydney’s brown haze

The Division of Fossil Fuels has been carrying out
an intensive investigation into the nature and origin of
the unsightly brown haze experienced on calm winter
mornings in Sydney. This winter haze is largely due to
myriads of tiny particles emitted directly into the air
and is quite different from photochemical smog, which
occurs mainly in summer as a result of chemical reac-
tions between gaseous hydrocarbons and  nitrogen
oxides occurring in sunlig

Haze intensity was measured and many samples of
the particles were collected at a number of locations
in the Sydney area, Analyses showed that aithough
the airborne materiai may contain 20 to 40 per cent by
weight of sea salt, the haziness is almost entirely due
to_the finer particles emitted by combustion. This is
reflected in the fact that carbon is the biggest single
component (approximately 30 per cent). Motor vehicles
and industrial and domestic incinerators account for
the bulk 70 per cent) of the
produced emissions.

From CSIRO Minerals & Energy Bullotin
July 1982

Rapid
ore veins

In certain types of ore deposit the valuable mineral
is distributed erratically along particular quartz veins.
When exploring such deposits with narrow diameter
drill holes, it is difficult to distinguish apparently barren
portions of mineralized veins from other vein systems,
perhaps of a different age, that are totally unmineral-
ized. Proximity to a valuable orebody may therefore
escape notice.

The Division of Mineralogy has been investigating a
method new to Australia that may solve this problem.
This rests on the observation that heated vein minerals
emit noise due to the cracking of submicroscopic fluid
inclusions within them. The patter of acoustic emis-
sion during progressive heating differs between
mineralized and unmineralized vein systems, reflecting
their differen orign. In iy wiay a vein can be recog:
nized as part of a mineralized system even though it
appears barren at the point of sampling. The Division
is examining the theory and application of the method,
especially in the exploration for tin and gold deposits,
and is working in collaboration with Burlinson Geo-
chemical Services of Darwin who have developed a
new instrument for measuring acoustic emission.

From CSIRO Minerals & Eﬂelgybﬁulk;lsrlzl

method for

Sound paint

Conventional methods of assessing paint failure are
often costly, time-consuming and give inconclusive
results. Since acoustic emissions are_indicative of
structural failure in paint polymers, ti
now been adapted by ICI into a quick and effective
way of testing new paint formulations and paint that
has failed in certain environments. At ICI, the acoustic
emissions are produced by painting the product on to
aluminium foil which is then continuously stretched at
a slow rate. When sound waves emitted by the paint
reach a sensor applied to the foil, these signals can be
analysed and assessed. It is hoped that these acoustic
emission tests will replace accelerated weathering
tests which at the moment take up to three months to
complete.

From Physics Bullotin
August 1962

Bulletin Aust. Acoust. Soc.



NEW PRODUCTS

NEW B & K HALF-INCH MICROPHONES

Two half-inch condenser microphones, designed for use in
measurement systems fulfiling IEC 651, Type 2, have been
developed by Bru

i
ensi " the ypes 4129 and 4130 aro 50 mV/Pa
10 mV/Parespoctivaly, but in other respects they are
scouslcally’ equlvalent. Tyoe 4130 is used with

ation voltage of 26V. Type prepolarized, utili-
Zing a hin cmrae—carmng layer which is deposited on the
microphone backplate, Both mictophones are fited with a
non-removable protection g is finished in a w
resistantblack_chrome.

1 layer wi
Gxcellont proteciion against corfosion. The miofopnones are

plied with a Random Incidence Corrector, allowing
measurements to be made in accordance with ANSI S1
1971, Type 2 (and proposed revision).

4129

4130

12" CONDENSER MICROPHONE CARTRIDGES
TYPE 4129 AND 4130

SOUND SOURCE TYPE 4224

Sound Source specifically designed for building acous-
on, index, facade
absorption has  beer
developed by Bruel & Kjaer.
The Type 4224 consists of a loudspeaker with bullt-in

sound power level when driven from a mains supply. In spite
of s impressive performanca the Type 4224 weighs only
18 kg

. Sound Source is a portable and robust instrument
capable of producing high noise levels. It is thus eminently
suied for In st buiding acoustios messuremonts.

n used in conjunction with the Building Acoustics
Anclyzor Type 4418 and & microphone, the 4254 constiules a

ing acoustics according to both national ‘and international
standards.

The Type 4224 can be used with a wide variety of B. & K
instruments 10 form both simple easily portable set-ups as
well 23 farger setups for automatic measurements. For sound
insulation on measurements in_oclave bands
a Sound Lovel Meter Type 2215 and a Level Reco
506 or 2307 would pe enough. A more sophisticated sysiem
can be built up around a Digital Frequency Analyzer Type
2131 which gives the system the possibility of being connec-
ted to a computer.

A conical diffuser can be snay

d onto the front of the

n and the angle of inclination of the
e the diffuser can be stowed in the
pocket of the instrument's protective cover.

Bullstin Aust. Acoust. Soc.

NEW BRADFORD FIBERTEX ROCKWOOL

oThe most signiicant improvemenls in fockwoal for the

ford Fibertex Rockwool the
preferred fndustrial insulation unti well In century”,
ELFte e, Golin Forstor, Bradiord Insulation's. Ingustril Pro-
duct Manager, at a recent launch of the new Fibertex
Rockwool range.

“As a result of major improvements in our technology, we
have changed our method of rockwool manufacturing to
produce significant improvements in its quality”, Mr. Foster
continue

Extensive testing was conducted at CS|
Research_Laboratories. Thermal conductivi

by CSR's i
Which enabled numerous and accurate therma performance

Building Materials’

o Ma‘or changes to Fibertex Rockwool which result from this

oh slgm fcant ncroase in fibre conten at the expense of
unfiberised material (known as shot). This fibre increase is
in excoss of 25 per cent at 3 given nominal donsiy.
reduction in ‘nominal” density of most
Broducts, The few product i ligh s better.
Bk ave oasler 1o’ nandia 80, SpRCARON o fomler
The reduction in ‘shot’ and changes in raw materials have
resulted in a produc riendlier feel than previously
with rockwool.
product range wil at-least match and in some
cases outparfor the existing range. To distingush this
w range, there are new product names, with numbers
referring 1o the pmduc(s ‘maximum servics temperature.
With greater emphasis on performance, all products are
ow Mmeasured against a performance. specification. Th's
is similar to R values of home insulation as a replacement
for inickness measurement
v adds, “Bradford Insulation has produced ds-
tallod Inerature for the how proguct range: Lo addien 18
product application ovocnures, printed performance data is
backed ot g actual results, testing
aUinoriios and test methods. usod:
‘This ensures that customers can speciy Fibretex Rockwool
whn the uimost confience and ihat he sslectad product will
perform under

NEW DUCTLINERS

‘o complement its range of superior black-faced fibreglass
ductliners, Bradford Insulation have released two new lighter
weight black-

ar
COUSTIC-MSB an are designed specifi-
cally for internal duct applications where the prime require-

economical thermal performance and low light

Toflostanco.

LINACOUSTIC-BSB is a light weight fibreglass board faced
with a glass fibre surface tissue and sprayed with a black
resin binder. The smooth surface minimises resistance to_air
flow and has a_high resistance 1o surface erosion by ducted
air. LINACOUSTIC-MSB providss economical thermal perfor-

and hes low light reflectan

BUACKSEALMSS s a hghmengn( fibreglass board sprayed
on one face with a black resinous surface binder. This pro-
duct provides resistance to surface erosion by air flow at low
0 medium velocities as well as economical thermal perfor-
mance and low light reflectance.

LINACOUSTIC-MSB and BLACKSEALIMSB have been tee-
530

ted for Early Fire Hazard t Part 3 and the
{Slowing 1ndlces resulad rom b
Ignitability
Spread of Flame 0
Heat Evolved [
Smoke Developed 3

Enquiries: H. Anderson—237 5682
Vol. 10 No. 3 — 123



BRUEL & KJAER STROBOSCOPES FOR
MOTION ANALYSIS

o now instruments for sraboscopic mtion analysis have
been developed by Bruel and Kjaer

“The Digial Stroboscape Type 4913 is especially enginered
with the combined function of strob
tachomet includes a built-in digital display.
high intensity, hand-held flash source, a stationary or slow
moving image of all kinds of rapid repeitive motion can be
ablained, making it extromely easy to obsove the precise
beh: vibration test components, engines, machines,
etc. whilst actually in m,
nized with motion f

and phase delay permit precise measurement and obser,
otion cycle and a
lo bs Viowed with en

H

enables  subjects
apparent motion frequency of 0.05 i

Using the 4-digit display of the 4913 direct reading of
e or phase delay is possible.

convenient point source of illumination that is ideal for exami-
nation of small mechanical components, intricate mechanisms
and microscope speciments, etc.

STROBOSCOPE

TYPE 4913

FIBRE-OPTIC STROBOSCOPE SOURCE

TYPE 4915
The material included in NEW PRODUCTS is
supplied by manufacturers or agents and is printed
Iree of charge. Information regarding new maorials
o instrumonts is welcome and should b0 sont o tho
Chief Edito

“Valuable Books
from Butterworths”

Anaiytical Acoustics Ultrasonic Imaging
by F B Stumpt, Professor of Physics, Ohio Universiy, | 1,

Aitens

1980 200 pp $39.50 Siock No 67466

Contents

Transverse Waves i a Ging — Longiudina and
Tranavers Viratons of Fods or Brs ~ The Vraion

from a Piston — Archtectura Acousiics — Noise . . ts | %268 Y Sound

uss
1980 224pp $59.00 Siock No 75849
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BOOKREVIEWS

HandbooEkdal Noise Control

Tho Physics of Sound
 Richard E. Berg and David G. Stork,
Blontico-li (1969550 poges. 536,05 (Aust.)

The Science of Sound

by Thomas D. Rossin,
Radison-Wosloy (1962}, 637 pages, $24.95 (Aust.

Study of the acoustcs of musical instruments is a ussful
approach to h
SEpred wa Mt araus. Ance ‘tnamé of Pyego
Present day publishers sem_convincad, at any tate, thai
this s a good way to proceed, and the two books
roview are the most recent in an incre flow, of which the
bost known'have hitherto been by.Backds. (Ths Acoustical
Foundations of Music, Norton 1969) and by Benade (Funda-
mentals of Musical Acoustcs, Oxford 1976).

oks Gover essentially the s d at not 100
far from iha same level. Both are essentilly nonmathema.

H

al, quotes simple _algebraic_formula
fuitiout tigonometric functions) while Berg and Stork
generally keep to numerical examples. Rossing has a sighif.

O bty niroducion on waves (56 pages or 10
" Stork. (a ‘sighiy tedious 115

pagos or 0 per Cent, o on boih these grounds Is shightly
more advanced. Both cover hearing, perception and speech
(135 and 30 pages respectively), electroacoustics (180 and 40
ages) and architectural acoustics (30 pages), in
tion to their major concern with tradiional musical insru-

ments (120 and 130 pages). Rossing's book includes also
5) and a short liusirated discussion
of acoustical instrumentation (10 pages). Botn books have

cussion topics
Berg and Slork also st a fow recordings.

and prol each chapter.

of content and treatment goes even further
than this. Each hook s to bo completely sell-contained,
beginning ith a defintion of distar
2 he Selectronics” section with Ohm's {aw. Ross
fhen-pets Ihrough fiors, amplifiers, oscilators and distorion
in 20 pages (with formulae an erical exam; Both
masking, vocal formants and FM
d both- treat

books ' discuss auditory

stereo broadca:

neary the Complete ra §
' baok 1 well witien, thovoh Rossing's o alitle

casior and more polished. Rossing's iustrtions are betier

and more numerous, my only criticism being that the type
Style used for the captions is 100 similar tothat of the mai
text. Botl are well designed, indexed and bound.

In the matter of accuracy, my only criticism of Rossing’s
book s the misieadingly scaled photograph of weodwind

entirely mistaken ideas. Thus,
instruments with a conical or tapered bor
nonintegral harmonics”, page and discuss
Tneoect version of the futa. hoad Joint, pages 249-50 Ieave

wi e matching in_electronic equip-

ty wer levels into speakers are betweer

nd 100 watts . . . It requires typically less than 1 watt
power to obtain a comfortable listening level in a

oom”.

Despite these few reservations about Berg and Stork, both
books are good and up-to-d: general reading for anyone
interested in the subject, though my own cloar preferance is

the bass of price, syle and detailed

k useful and
both books should provide a wealth of material for teachers
of the new “physics and music” options in senior high
schools,

On the wider stage, Rossing may wel join Backus as
standard. toxls at (hi level Wil Benado's very dual
Book st ‘stands on Its owr

NEVILLE FLETCHER.
Bulletin Aust. Acoust. Soc.

Second

Edited by Dyn/ M. Harris

Publish ook Company, 1979.882.05 (Aust.)
This w k is described as the Second Edition of the
ndbook of Noise Control, hed in 19

pu
authoritative and useful t
in an era delghttully “iree from the current crusing load of
new books, journals and mag
e carlier pubication, s volume brings togethar
as’ contributo
experts in their Waspective Tods, 1o she e this adition
a totally new group of authors and their contribu-
y Cyeil M. Harris, provide @ mulidisciplinary
approach well suited to ihe ms of the
e Proface describes the s being written
ma hose specialists working in acoustics (as
Eaiton), but for the many nonspecialits. i
widely mvoue fields whose work requires edge
of noise control and who need access to authoritative material
itien I torms they can undrstand, witbout dimmshing tha
value of its technical information to me specialst

0 meaning-
ook without paricular merenu to the
content and coverage of the earlier First Edi

impressions are that the book ollows the
eslublmhed Content and patierh of the Gainer wolume. apdatod

latest " technical information and _developments.
Thero are many fomiar dlagrams amonget Inereamng new
tables and graphs. Octave band centre frequency values
are updated in accordance with current usage. The latest
{erminology, symbols and units are used throughout.

transportation noise, community response to noise, regula:
tions and legislaion:

ould be expected in an updated 1979 Edition of the
Handbook, thers ars. mew. acts”and nformation on
widely diverse topics as the propagation and reverberation
of noise in city streets, permissible talker-listener communi-
Gation. distances, for various S.L. levels. i noisy. wark
environments and a significant update on airraft noise ating
scales and prediction indice:

However, on closer rndlng it soon bocomes apparent this
Second Edition is in fact a completely new book, with a
marked chango in emphasis and fechnical_content towards
statutory regulations and associated noise control aspects,
wméen o' accommodat bath the nonspecialis and specialist
reader.

haps the most obvious feature s the addition of some
e-gm completely new_chapter topics covering U.S. Regula-
{ions for aifcralt noise, ocoupational orse X
product noise emission, surface carrier noise, highway plan-
ning and design, HUD policy and environmantal impact siate-
ments. ANough these’ chapters make Introsting and infor-
mative reading, they aro of somownat resiiled use 1o the
Australian reader.

series of chapters in the First Edition which provided
a comprehendive. coverage of vibration conirah lsciation,
damping and measurement has been condensed and sum-
marised into a broader but significantly less informative
format. Completely removed from the Second Edition are
chapters on acoustic filters and mufflors, gear noise, bearing
noise and compressor noise.

Conversely, the single chapler on the effects of noise on
behaviour from the First Edition has been e
three chapters, respectiv i
subjects of the short and lon:

e human body to noise

One has to ultimately conclude that the tile of this new
version of the Handbook s misleading. The usg of the tile
cond Volume" rather than “Second Edition” would be a
mote.Gorteet and fof Mare moaningl doset a work
which i the maln is 8 complstely new book.
hat the Seco s gained in a deliberate broad
o monspecist, I has lost in he.deplh o 8
{echnical content and nformation Coverage for tho-specialist
Howover tho volume should be viewed in terms of fs actual
content, which is that of a new book. As such the Second
Edition of the Handbaok of Noise Contiol would when placed
alongside the original First Edition make a useful addition to
a reference library. JAMES MADDEN.
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NEW PUBLICATIONS

CSIRO RESEARCH GUIDE
A comprehensive guide to CSIRO's research activi-
ties throughout Australia is now available.
he guide contains descriptions of CSIRO's more
than 700 research programmes and sub-programmes,
and will be a valuable source of information for
industry, Government and research and educational
institutions.
In clear, non-technical language it outings research
by CSIRO and the impli

jatest edition of the research guide contains
pvcgrammes arranged under subject matter headings
within four main sections covering rural industries,
mineral, energy and water resources, manufacturing
industries and community interests.

e names, addresses and telephone numbers of the
people to contact for further information about any
research topic are also included.

Three index listings are included: one which lists
programmes and sub-programmes, one isting personal
names and one listing subjects.

Copies of the publlcanon tiled Directory of CSIRO
Research Programmes, are available for $15 (postag
Iheluded) from the  CSIRG. Editorial and Publications
Service, P.O. Box 89, East Meloourne 3002, Cheques
accompanying orders should be made out to “Collector
of Moneys, CSIRO”.

HUMAN BODY VIBRATION EXPOSURE
AND ITS MEASUREMENT

G. Rasmussen.
B & K Technical Review, No. 1, 1982.
ABSTRACT
Experimental data collected over the years, for defining

ings, have resulted

criteria are described, as well as some of the pitfalls to be
avoided during these measurements.
Exposure limis for vibration ransmitted to the hands and
operators of ibrating tools have been suggested in
Drait ‘Standard_ 150 5349. A special hand adaptor
developed for the maadoroment of harsk.arm ibiaton trens.
mitted from the handle of such tools is described in the
article, and measurement results obtained with it on a chip
hammer are illustrated .

THERMAL coMFoRT
B. W. Olest
B &'k Tochmical Reviow, No. 2, 1982.
ABSTRACT
The theory and resoaroh behind the thermal comiort of &

s equation is illustrated through
the use of examples. The PMV and PPD indices are
described, which quaniify the degree of discomfort when the
optimal thermal environment cannot be _achieved. For
practical measuromen's a Thermal Comiort Metor has beon
developed on which some of the parameters are dialled in,
whie the instrument measures the romaining paramelers and

mputes in usable form a quantitative measure of comfort.

AUTOMATIC ANALYSIS AND RECOGNITION OF
SPEECH PROCEEDINGS OF NATO ADVANCED
STUDY INSTITUTE

Editor: jaton.

332 pp.. 1982, SA41.80 plus SA1.00 pos

Availabls om DA Book Dopor, 1195 Siation St., Mitcham,
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SPRINGER INTERNATIONAL STUDENT EDITION
ULTRASONIC TESTING OF MATERIALS
L 31 Krautkramar.
ial 10 copies: $A10.
Avarlabl. rom DA Sook Dopot, 1113 Station st,

Mitcham,

RECENT DEVELOPMENTS IN SIDE SCAN
SONAR TECHNIQUES

LW, G A. Russall-Cargill
Sobs" sUs100 including pos
Ivatagle rom Contral “Avoustins Laboratory, University of
Cape Town, Rondabosch 7700, South Africa.

Recent Titles from Plenum Publishing Corporation
233 Spring Street, New York, N.Y. 10013:

ULTRASONIC SPECTRAL ANALYSIS FOR
NONDESTRUCTIVE EVALUATION

D. W. meq & L. Adler.

634 pp., 1981, .00,

The volume features the results of a survey of over 100
leading scientists and engineers, reporting their views on the
current state of the art of ultrasonic spectroscopy.
ACOUSTICAL IMAGING, an 10
Editors: P, Alais & A. F. Metherel

Pmceedmgs cl the Tenth Intemauonal Symposium on
Ar:auslmal Im,

1981, $US102.00,

MECHANICS OF NONDESTRUCTIVE TESTING
7.00.
: Mochanics of NOT: overview: Materil property

determination. Defect and flaw characteris:
Gamage — mitiation and growth: e pregiction.

THESES

STRUCTURE BORNE NOISES IN BUILDINGS
J. T. Gre:

Vise. (Ao [Acousﬂcs), University of New South Wales.

riment to_ study the flow of sound radiation
a plate was designed. The set up is not

Ui e ¥ind”of Bittion oceuriimg. n buid ere
sounds may be transmitted along beams or pillars into other
par e nois

for the transfer impedance
between the rod and plate was developed.

In the experiment described below, the frequencies at
Which Tesonence oocurtod werd hoted in ihe. case. of ach
rod-plate system under test and also for the rod on its own.
These results were then compared with the resonant frequen-
Sles obtained ffom the expression for the transfer impedance
obtained from the theor s are discussed and
reconciled with the available theory.

ALTERNATIVE MODELS OF THE ‘SOUND FIELD
IN A REVERBERANT ROOM
G. J. Munroe,
M.Ena.Sci.. University of Adelaide.
SUMMARY

The thesis examines various prediction models which have
been developed to determine the variations in
reverberent room at low fre i
these models fully explains the experimental rest
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PUBLICATIONS by AUSTRALIANS

We aro indobed to Marion Burgess of UNSW for making
and 10 Toni Benton of UNSW for
rences for publication.

The National Acoustic Laboratories have issued a complete
list of research papers and reports published during 1981
anc She et parl o7 1963, Copies are avaablo on request
1980
Direct Measurement of Acoustic Energy Radiated by a

nch Press
R. J. Alfre
Dopt. Mechanical Engineering, Monash Universiy, Vitoria.
Internoise 80, Miami, 2, 1059-1062 (Dec. 1980).

Acoustical Laboratory Accreditation — Problems and

iney, N.SW.
Internoise 80, Miami, 2, 1051-1054 (Dec. 1980).
1981

Evidence for Dislocation Damping Incr

es During Gamma
f Sodium Chioride an

otassium Chioride

Physrcs Deganmem Jamos Cook University, QId.
ppl. Phys. 52 (9], 5584-5591 (1981).

Sow Biade Yaing Noiso Gono
D. A. Bies,
Bept. Mochanical Engineering, Univralty, of Adalaide, 5.
Noise Con. 81 Proceedings, Raleigh,
1 beaks in Hoaring Ald quuem;y upmu Curver
on Comfortable Listening Levels of Normal Hearing Subjects
D. Byrne, R. Christen, H. Dillon,
NAL, Sydney, N.S.W.
Aust. J. Audiology 3 (2), 42-46 (1981).
Acoustic Trauma: Single Neuron Basis for the

“Halt-Octave Shi

. Johnstone,
Bogt Pnysmrngy, Universit W,
J. Acous 70 (3), 707-711 (1981),
i Enviranment on Reia
try

tion and Control

| NSH.
Aust. J Audvo‘oﬂ‘ﬂ 3 (2), 67-72 (1981).
Questions on Efficacy in Identification Audiometry
J. Doyle, J. Healey,
mea/n Institute NDBIIH sc/ancex, L‘arhan, Vic.
t. J. Audiology, 3 (2), 59-64 (1981).
On the Linkage of Musical Key lo caloun
1. Firth,

ydney, N.S.W.
Speculations  in 501-508
(1981).
Unique

Science and Technology, 4 (5),

and Linear Independence of Steering Vectors in

G 4, cantoni,
Dept. Elec. Eng. and Computer Eng., University of
Newcas'la, it
xat. 506 AM., 70 (2), 467-475 (1981)
suramont o Basiar Membrane Siifness in
e Gutnea b1

immer, N. ,
Dept. Electrical Engineering.

. Johnstone.

Dept. Physiology, Universiy of W.A.
J. Acoust. Soc. Am., 70 (5), 1298-1309 (1981)
Acgustic Emission in Non-Destructive Testing

kos,
KK 8. Instruments, sydn o, NS,

Non-Destructive Testing, Aust., 18 (s) 9-13 (1981).
An improved Version of e High-Cut Cavity Vent

J. M
NAL, S
Aust. J. Auu.olony, 3(2), 36-39 (1981).
An Erroneous Procedure for Checking the Validity of
Aided Thnlhelm
J. Macr
NAL, S

ust. J AudvoIeQYv 312) 73 (1981).
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Aircraft Structures

Inapection of Fastener Hole
May

Y,

Viawitr do Havilland, Ausrala.

Non-Desiructive Testing, Aust, 18 ©). 5.14 (191)
eading Tost Dovelopment, Standardisation

pr
-nu vnlm tion

lant, J. Mams,

AL Syane SW.
olug 3 (2). 49-57 (1981).
bration of Microphones by

uu;n ?Wﬂ" Technique

CSIRb Appied Physics, Sydnoy, N.SM.

J."Acousl. Soc. Am., 70 () 5 (1981).
Wave Propagation ln Genaully Orihotople Beams
K. T

\ iochanical sngmeennm Univrsity of WA
Fiors Scienge an 14 (4), 301-310 (198
An Insirument o Calbrate W munity Notes Analys
F. Wei
NaL, Syaney, NS
S L0 AT 70 (2). 626-628 (1981).
Analv:l- ‘1 Random Rapeaied impact Procsss

Engmasnng Dept. G.MH.

5006t 9 Mech, and Ind. Eng. Tho Univerity of N.SW.

J. Sound Vib., 78 (3), 32-345 (1981).

1982

n Colncidence in Relation to Prediction of Pips Wall
ration an e 1o Turbulent Pipe Flow

jstributed by oo Fiinge

m;amfy ‘of Adelaide.

niversity of W.A.

ernational Conference on Flow Induced Vibrations in Fluid
HR.A. Fluid Engineering, Cran-

¥
ept. Arcmlecrulal Selanco, Univrsiy of Sydnoy, N.SW.
ound Vib., 80 (1), 11-23 (19
s Dictrinuiion o i
Builen, F. Fricko,
ept. Architectural Science, University of Sydney, N.S.W.
Scund Vib., 80 (1), 25-30 (1982).
f Vocal Tract Resonance in Clarinet and
inary Account
albourne State College
fonash Unive

pulsive Noise in an Enclosure

custica 50, 4 (1
ion Linear Vibrations of Elastic Plates Subjected to
ransient Pressure Loading

. Coleby, J.

ar,
Sept. Appiiod Mathomaics, Univorsity of Adelaide, S.A.
J Sound Vib, 80 (2), 193-201 (1962).

arison of Stimull used in Sound Field

Am., 71 (1), 161-172 (1982).
coustic. Admmnnm of ADten Roed Generators
. H. Flet hor, . K. Silk, L. M. Doug
ept. of Physics, Univ, of Now England, Armidale, N.S.W.
cosic 50, 125150 {
foratory Study Into the Prediction of Low Frequency

raffic
. H. Holli ngworth,

ustics, 18, 79 (1962).
URanion and Acoustis Data for & Punch Press
L Koss, J. Motatt,
Dept. Mechanical Engincering, Monash University, Vic.
3°8Gund Vib- 20 (¢) 843:584 (1962).
Wave Propagal Torbulent Jats: . Growth
ST watee A P
Dépt. of Physics, yniv. of Now England, Armidale, N.SW.
Acustica 51, 44-49 (1962):
ychophvsical Studies for Two Multiple Channel
cumm Implant Patients
Tong, G. Clark, P. Blamey, P. Busby. R. Dowell,
Bopt Om!alyngclngy, University of Melbourne, Vic.
ust. Soc. Am., 74 (1), 153-160 (1982).
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SUSTAINING MEMBERS
The Saciely values greally the support given by the Sustaining Members lsted below and invites

enquiries regardi

ing who

in the welfare of the Society. Any person or corpor ation conmbutmg $200.00 or more annually may be
elected a Sustaining Member of the Society. Enquiries regarding membership may be made to The
Secretary, Australian Acoustical Society, Science House, 35-43 Clarence Street, Sydney, N.S.W.
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INFORMATION FOR CONTRIBUTORS

Articles for publication in the Bulletin may be of two
types:

(a) Short articles which will appear as a Report
or Technical Note;

(b) \.ong amcles which may take the form of a

, review, tutorial or technical paper.
A retoree's report will be sought for the latter

Forthcoming closing dates for the receipt of these
articles are as follows:
Vol. 11, No. 1 — Long articles: January 14
Short articles:
Vol. 11, No. 2 — Long articl
Shott articlos: May i

Contributions should be sent directly to the Chief
Editor.

Articles should include a title, author’s name, address
and organisation (if applicable), and, in the' case of
long articles, be accompanied by an abstract of
approximately 200 words.

The body of the text should be divided into numbered
sections and preferably contain frequent subheadings,
which greatly assist the reader in following the develop-
ment of the paper. Any standard system of referencing
is acceptable. Equations, tables and figures should be
numbered sequentially. A list of captions for figures
should be supplied on a separate shest, It s racom-
mended that captior a complete explanation for
aach figure thus obviating the need 1o refer o the toxt
for identifying details.

Drawings and photographs may be prepared to any
convenient size and will normally be reduced propor-
dionally by the printer to_column width. Authors -aro
requested to plan the proportions of diagrams accord-
ingly. Original drawings should be supplied complete
with lettering, with due allowance for the amount of
reduction required.

Reprints of papers may be ordsred at cost prior to
publication by request to the Chief Edi

Advertising information may be omamea from Mrs.
Valerie Bray (02) 498 6608.
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Clean up the noisel

The RION state of the art portable range of sound FEATURES:
level meters offers a welcome allema(lve for

range 250130 dB (A). eTrue .
RM.S. detector for handling signals of high crest
e rangs comprises four metruments, o NAS]
and 61 Gifering the additionai faciity of impules factor. eLarge, easy toread linear scale meter. ®
measurement. Utilising highly stable %" condenser Designed for single hand operation. ""'E"‘ﬂ‘

calibration oscillator pact and
light weight(800 gms). o Avalablowith
1/1 octave or 1/3filter units. 8A, C
and flat response. oFast/slow meter
dynamic characteristics (impulse
Model NA21-NA61). ®AC output
facility for level recorder, etc. oNA

/61 conforms to IEC dramype1

IECPub, 179.and 179S.
#l 20/21 conforms to IEC

drafttype Il IEC Pub.-123,
Rion hand held sound level measurement.

microphones on the precision NA-60/61
sound level meters, and 1" units on the
NA-20/21, acoustic calibration is sumply
accomplished using companion .
pistonphone NC72.
In conjunction with their1/3or1/1
av iter units, these instruments
mbine measurement versatility with
slmplucnly of operation to give youa
practical, economical solution to a
variety of noise measurement problems.

For further information contact your local WARBURTON FRANKI office.

. WARBURTON FRANKI

@ PERTH (09) 277-7000 @ SYDNEY (02) 648-1711 @ AUCKLANDN.Z. (03)50-4458 @ WELLINGTON N.Z. (04) 69-3016




SIDDONSH|
INSUBAYION

MEMBER: SIDDONS INDUSTRIES LIMITED GROUP

//:_l MANUFACTURER OF ROCKWOOL INSULATION
EXCESSIVE NOISE ON THE SHOP FLOOR?

~< RV

A a— L
SIDDONS L.S.A. SYSTEM

is specifically designed to reduce noise levels within industrial buildings.

J

Contact Head Office for Information
SIDDONS INSULATION HEAD OFFICE & FACTORY:
Research Road, Pooraka. S.A. 5095. Phone (08) 262 6611.




