


niques”. The only instruments pictured,
a sound level meter and an FM tape re-
corder, are both about 15 years old,
though of course still able to produce
valid results. In particular, the guidance
as to tape recording methods is not fully
valid, as digital recorders are said to be
"much more expensive than analogue
systems" whereas two channel DAT re-
corders are now considerably cheaper
than comparable FM or Direct recorders,
while 4-8 channel instrumentation DAT
recorders are comparable in price, with
better technical specifications. DATs
provide the only possibility, for example,
for recording signals from an intensity
probe, because of their vastly superior
phase matching between _channels.
One thing which perhaps should have
been included in this chapter, is some
discussion of the effects of averaging
time (even *fast™ and "slow" response
are not mentioned anywhere).  This
leads to some confusion as to the
meaning of "peak value" which is used
rather loosely in different places to
mean different things, sometimes a
peak instantaneous value and some-
times a maximum RMS value (which
would depend greatly on the averaging
time),

The chapter on FFT analysis gives quite
a good discussion of two of the major

pitfalls, viz aliasing and leakage, but
does not mention the third, the picket
fence effect, which can be important
when calibrating a system using a cal-
ibration tone.

The final chapter, on noise control, ties
together information from the rest of the
book and outlines a logical method for
tackling noise reduction problems, which
should be of great assistance to people
Starting in the field. The method allows
prediction of the likely resuits, and cost,
of the various control measures whlch
might be applied. As in many other sec-
tions dealing with the application of the
basic theory to practical problems, ex-
amples are given based on the authors’
own experience.

Despite the above criticisms, which are
not as serious as the space devoted to
them might sugges, | found the book to
be very readable and enlightening, and
am sure that newcomers to the field will
find it particularly so.

R.B.Randall

Bob Randal is o Senior Lecurer in the

hool of Mechanical and Manufacturing Er
gmeen o the. Uniersiy of New South
Wales, speciallsing in vibration analysis and
‘machine condition monitoring. Prior to joining
the university he worked for Bruel & Kjaer for
17 years.

ACOUSTIC SYSTEMS IN
I0LOGY

N. H. Fletcher
Oxford University Press, 1992, pp 333,
hard cover ISBN 0-19-5069404. Aust
D:smbutor Oxford University Press, Gl
/84Y, Melbourne 3001, Tel (03)
826 4200, Fax (03) 646 3251. Price
A$110
This book is concerned with the acous-
tics of the processes of sound genera-
tion and reception by animals. It is an
acoustic rather than a biological text, yet
the overall aim is to provide an under-
stencing of the blologcal systems that
make ound, by developing
Reaatie modas of sueh system:
cording the preface, the houk is wit
(en primarily for biologists with an inter-
t in acoustic systems, and the author
sugges!s that it might be suitable for a
one semester course for biologists at
graduate level. He also suggests that it
should also be suitable for a similar
course for physics or engineering stu-
dents at advanced undergraduate level.
My impression, as an acoustician inter-
eested in bioacoustics, is that the book
will be as useful for acousticians as for
biologists.
The author points out that biologists are
poorly served when it comes to acoustic
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texts - they are either too elementary or
too mathematical. This accords with my
own_experience in working with biok-
ogists, especially post graduate stu-
dents - most acoustics texts expect the
understanding of acoustics to come
from  understan e mathematics,
and as Neville Fletcher states, biol
ogists are not traditionally well trained in
course
sided - physicists tend to be
poorly trained in biology and find it just
as difficult to cope with many biological
works.

"Acoustic Systems in Biology" is in-
tended as a text book and assumes no
prior knowledge of acoustics. A limited
amount of mathematical knowledge and
technique is required, but the math-
eematics is kept to the essentials for un-
derstanding the mathematical models of
biological ~ systems ° without com-
promising rigour.  Even so, readers

should expect to deal with a fair amount

of mathematics since that is the nature
of the subject. However, the author
takes pains to explain, interpret and
*de-mystify" the mathematics and relate
it to the physics, and to provide the in-
sights that come only from a thorough
understanding of the subject. This ap-
proach should make it much more ac-
cessible to biologists than other acous-
tics texts. Someone with a knowledge of
differentiation and mlegraucn should be
able to follow the mathematics. Fa-
rilety ith diferential squations is ot
necessary (though course, it would
make the going easier).

The first chapter sets the stage by com-
paring the approaches of physics and bi-
ology, and by providing the non physicist
with an insight into the nature of math-
ematical models, their construction and
what we should expect of them. This is
anice introduction of general interest.

The book covers the basics of acoustics
appropriate to bio-acoustic systems and
develops this knowledge as required to
understand the mathematical models of
such systems, and then presents, anal-
yses and interprets the models. The
“basics" follows conventional themes -
simple vibrators, strings and bars, mem-
branes and plates, acoustic waves,
sources and radiation, pipes and homs
etc., but with the underlying focus on bi-
ological systems and inclusion of refer-
ences to biological examples. There is
then extensive ueat nt of acoustic
systems including auditory models, the
inner ear and mechanically and pneu-
matically excited sound generators. The
book also includes some discussion of
network analogs and a limited di
cussion of communication and in-
formation theories applied to animal
‘communication and sonar.

To an acoustician, the book will seem
like an acousticians guide to bio-

acoustic systems, because it is written
like an acoustics text book and does not
require much, if any, biological knowk
edge. | bought the book because |
thought it might help me understand
sound generation and reception in an-
imals. The more | read this book, the
more | find it suits my needs. It brings
together in one book what | would oth-
enwise have to search far and wide for,
and it brings out the underlying acous-
tics in a way that is not evident in the
more biological texts. Acousticians do
not have to read the bits on basic acous-
tics if they do not want to (better still
they do not have to admit reading them -
I suspect that there are acousticians
like me who would find this part of Ne-
ville Fletcher's text a refreshing revision
of things we ought to know but have for-
gotten, with perhaps some new insights
thrown in).

But what of the biologists? Well, the
book is tailored to the needs of biok
ogists interested in acoustic systems,
and the style of presentation goes a
long way to making acoustics access-
ible. Some, like those whose mathemat-
fes shlls have faded through lack of use

ose who never really developed
e s by being clever enough to
avoid mamemaucs while studying biok
ogy, m: n this presentation of
the mamemancs Gt My advice is
that if you are seriously interested in
acoustic systems then any effort you put
into understanding the models in this
book will be well worth while. You have
to work at the mathematics, but that is
true for most of us (I am told that even
Einstein had_difficulty with his math-
ematics). The author has done a lot to
make it accessible in a way that is not
otherwise available. Others with a less
intensive interest in the subject will find
that the non-mathematical synopsis at
the beginning of each chapter provides a
good summary and it is possible to get a
m the reading text without under-
standing the equations.

This book does not cover any more biol-
ogy than is required to understand the
acoustic models - it rightly, in my view,
leaves tat to the bidogical tets. It

doe cover all aspects of bio-
acnusucs - it focuses on those aspects
dealing with the acoustic systems dis-
cussed above. Again this seems ap-
propriate, and consistent with the title.
At the same time it covers a sufficiently
broad range of acoustics to be useful as
a basic acoustics text.

Science is very much compart-
mentalised and It is difficult to cross dis-
ciplines or to find books that do so.
“Acoustic Systems In Biology" is a Sig-
nificant contribution because of its value
to both biologists and physicists, and |

ow of no other text that covers the
subject matter. It is well written and

gives a good feeling for the physics that
should appeal whatever the reader's dis-
cipline.

Doug Cato

Cato s a Principal Research Scientist in

the Materials research Laboratory of DSTO,

Sydney. His research interest is the ambient

noise in the ocean including the use of sound
by marine animals.

PROCEEDINGS OF THE THIRD
INTERNATIONAL WORKSHOP
- Transducers for Sonics and
Ultrasonics.

M. D. McCollum, B. F. Hamonic and
0. B. Wilson (Editors)
Tecnnom:c Publishing Company, 1992,
402, hard covers, ISBN 0 88762 993
B echnomic Pusiishing Co, 851 New
Holland Ave, Box 3555, Lancaster, PA
17604, USA. Price US$165.
This book consists of the. mocnedlngs o1
the Third International Workshop
Transducers for Sonics and Uluasnmcs
held in Florida in May 1992. The editors
introduce this series of meetings as a
forum for rescarchers in the - are of
lransducer development. The range of
consideration is
Cremined by the recent developments
in transducer technology with the aim to
ook at the future trends.
The reviewer already had the
groceedings cf the st workshop. The
first workshop focussed on
ansducers. only. Despite the  Imited
scope of the topic the book wad an
invaluable tool for someone involved in
underwater transducer design. The main
reason for the value of such a volume is
that there is relatively little published on
the topic of transducer design in book
format. The present volume has the
scope broadened from that of the first
workshop and is essential for anyone
desiring to keep abreast of the latest
developments in transducer technology.
ics of the sessions were:
transduction materials, ~projectors and
hydrophones for sonic andultrasonic
applications and transducer modelling.
e book is divided into three sections:
mthed papers, contributed papers and
poster papers.

The invited papers were prepared by
acknowledged leaders in the area of
transducer _technology and takes up
about one third of the book. It is worth
briefly describing the contents of each of
these invited papers as it gives a flavour
of the contents of the volume as a
whole. The first invited paper is by
Robert Ting on "Recent Developments in
Transduction Materials for Future Sonar
Transducers”. At present the topic of
materials for use in sonar sensors is
one of great interest all around the world
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due to the fact that new submarine de-
velopment allows higher speeds and
greater depth capability than previously
possible and that submarines will be
conformally coated with sonar sensing
materials. This leads to new re-
quirements for sensors. The operational
conditions for the new generation of
submarines  which  determine  the
material requirements are discussed by
Ting.

Over recent years a number of materials
have come to the forefront as contend-
ers sonar applications. The materials
have been known of for some time but it
s only recenty thet manulacmrmg
technology has ma ssible to
produce large quan(mes at reasonable
cost. The modelling of these materials
is also becoming more reliable. Ting
reviews the main materials of interest:
Lead Titanate, piezocomposites 0-3 and
13 and electrostrictive ceramics. The
papers in the book do not concentrate
on material properties but rather the
application to hydrophone design. In
the contributed and poster papers other
pes of hydrophone materials are
investigated. There are also in-
vestigations of hydrophones made from
magnetostrictive  material  (terfenol),
PVDF and optical fibre. The advent of
new, material technology does not mean
that' the traditional ceramics for sonar
applications such as PZT no longer have
application. There are a large number of
papers on hydrophones and projector
ns based on
A paper by D. Beuchel is titled "New
solutions for Low Frequency Sonar
Pm‘ecmrs reviews  transducers based
npilz and  Flextensional
jesign. Again the interest in low
lrsquem:y active sonar is driven by
military requirements. New submarines
are quieter than ever before and hence

hamel to delecl Active sonar is now
detect these  quiet
submannes. Low frequency transducers,
which must be compact in size, are
needed to achieve large detection
range. The book reflects this
requirement as there are a total of 10
papers on the modelling and esign of
ﬂextensmna\ transducers. An invited
. Rynne is titled "Innovative
Approaches for Generating High Power,
Low Frequency Sound" reviews flexten-
slonal transdhucer design and discusses
the importance of modelling to progress
from design concept to
application.

Transducer modelling is the topic of the
paper . _Benthien titled "The
Direction of Transducer and Armay
Modelling in the 1990's" which surveys

simple one  dimensional transducer
models and the more scuhlsuca(ed
finite _element  methods.

several contributed papers un me e
element method and these show that
this technique is coming into its own in
piezoelectric transducer design. Several
papers _investigate me modelling _ of
flextensional transducers. The sixth
invited paper by A. Hladky +Hennion titled
"Modelling_ of Active and Passive
Penumc Structures”  addresses the

oblem of modelling 1-3 composite
Sructures.

A paper which deals with ~acoustic
sensors  fabricated  using  similar
technology as that used in the
manufacture of integrated circuits is by
J. Bemnstein and titled "Micromachined
Acoustic Sensors".

The poster paper section consists of
atcles each roughly four pages. These
tend to deal with experimental
techniques and were found by the
reviewer to be particularly ~useful.

Several of the papers described useful
techniques in transducer measurement.
This is the sort of information that does
not get published in books and one
generally needs to attend conferences
10 get this information. Another covers
thermoacoustic devices which are cap-
able of generating low frequency sound
by a themal to acoustic energy
conversion process.

This book gives a feel for what is
happering around the word  in
tran: and  what
appucanuns ave dnvvng the " research
effort. It is of definite value to those
nvoed i ransducer design and to
some extent all those involved in sonar.
However the audience to which this
applies will be limited. The focus is on
military appncanans the meeting being
hosted by the U.S. Naval Research La-
boratories. nmay commercial applica-
tions of sonar are getting more attention
as companies diversify and so the
technology will flow through to other
areas. Generally the papers are easy to
read and most are written very
concisely.

In summary the book is of value to
anyone trying to find what is happening
at the present time in transducer
technology. It gives a good feel for
where research effort may best be
directed. The book will have limited
general readership but is essential for
those working in the relevant disciplines.

Andrew Madry

Andrew Madry completed a PhD at Sydney
university on outdoor sound propagation.  He
has worked for a number of years on DS for
video communications. He currently works at
GEC Marconi Systems as an_ acoustician
involved in testing and transducer design for
underwater defence systems.
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Peblecations by
Awstraliana

P

The following listing of publications by
Australian authors is provided in order
to encourage communications among
those working in the various fields of
acoustics.

very one-parameter acoustic fleld
obeys Webster's hom equatlon. Put-
land, Gavin R. (Univ of Queensland) J.
Audio Engmeenng Society v 41 n 6 Jun
1993.p 435.4:
Sound transmission loss of corrugated
panels. Hansen, Colin H. (Univ of Ade-
laide, Adelaide) Noise Control En-
gineering J. v 40 n 2 MarApr 1993.p
187197
Microcrack formation and material sof-
tening In rock measured by monitoring
acoustic emissions. Cox, S.J.D. (Mo-
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Axisymmetric free vibration analysis of
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v15n21993.p 8389
On the Identification of a harmonic
force on a viscoelastic plate- from
lata. D'Cruz, J. (Monash Univ,
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Mech Trans ASME v 59 n 4 Dec 1992 p
722729
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sion of wind-excited bulldings. AU Xu,
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Aerodynamics v 43 pt 3 Oct 1992.p
1997:2008

Design considerations for active noise
control systems Implementing the mul-
tiple Input, multiple output LMS al-
gorithm. Snyder, S.D. (Univ of Adelaide,
Adelaide); HansenC.H. J Sound Vib v
159 n 1 Nov 22 1992 p 157-174

Axisymmetric Isospectral annular
plates and membranes. Gottlieb, H.P.W.
(Griffith Univ, Nathani MA J Appl Math v
49n 21992 p 18519

Use of a perforated panel for the active
control of sound raited from vibatng
structu iency analysls.
Pan, J. (Umv of Adelaide); Hansen,
Bies, D.A. J Sound Vib v 156 n 2 Jul 22
1992 p 349359

n 1 Mar

Simple fibre optic sensor for measure-
ment of vibrational frequencles.

Philp, WR (Victoria Univ of Technology,
Victoria); Booth, DJ; Shelamoff, A; Linth-
waite, MJ Meas Sci Technol v 3 n 6 Jun
1992 p 6036

Statistical

Model for the prediction on inine vor-
le-

Reid, D.L. (Hardcastle & Richards/Earl
and Wright Joint Venture) Ocean Eng
(Pergamon) v 18 n 12 1991 e 147165

Scheme for tic

of
parameters for the acoustic design of
auditorla. Haan, Chan H. (Univ of Syd-
ney, New South Wales);Fricke, Fergus R.
Appl Acoust v 35 n 2 1992 p 105127
Physical parameters mommcum of
a free-free mass-spring system from its
ra. Ram, Yitinok M. (Univ of Ade
laide, Adelaide); Caldwell, James J Appl
Math v 52 n 1 Feb 1992 p 140-152
Theoretical study of sound transmission
through aerogel glazing syste
Narang, P.P. (Commonwealth Scientific
and Industrial Research Organisation, North
Ryde) Appl Acoust v 34 n 4 1991 p 249259
Inhamagensous clamped clrcuiar plstes
with standard vibration
Gottlieb, H.P.W. (Griffith Unlv, Nalhan]
J Appl Mech Trans ASME v 58 n 3 Sep
1991 p 729730
Application of the sound intensity tech-
nique to nolse source identification.A
case study. Lai, J.C.S. (Australian De-
fence Force Acad, Canberra) Appl Acoust
V3421991 p 89100
Applicaton ofthe sound Intensity tech-
nique to measurement of fl
transmission loss. Lai, J.C.S. (Ausuauan
Defence Force Acad, Campbell); Burgess,
M. Appl Acoust v 34 n 21991 p 77:87
Universal prediction schemes for es-
timating flow-Induced Industrial pipeline
nolse and vibration. Norton, M.P. (Univ
of Western Australia Nedlands ); Pruiti, A.
Appl Acoust v 33 n 4 1991 p 313336
Determination of the size of an object
and its location In a rectangular cavity
by elgenfrequency shifts: first order ap-
proximation. Qunli, Wu (Univ of Syaney;,
Fricke, F. J Sound Vib v 144 n 1 Je
1991 p 131-147
Compatibllity of measured and pre-
hcted Vibation modes In model -
proveme: (Footscray
st of Technoiog, ieboune), Ewins b,
AIAAJv 29 n 5 May 1991 p 798803
Sound attenuation In rectangular and
circular cross-section ducts with flow
and bulk-reacting liner. Bies, D.A. (Univ
of Adelaide, Adelaide); Hansen, C.H.
Bridges, G.E. J Sound Vib v 146 n 1 Apr
81991 p 4780
Forecasting machine condition using
greysystem theory. Luo, M. (Monash
Univ, Clayton); Kuhnel, B. Cond Monit
Diagn Technol v 1 n 3 Jan 1 2-105
Trouble shooting nolse m vlbnthm in
the HVAC Industry. Smith, Michael J.
(Vipac Engineers and Scientists Ltd); Al
rah, M. Aust Refrig Air Cond Heat v 43 n
10 0ct 1989 10p

“and physical properties m saturatod

porous media. Yeo, M F. 1Un|v of Ade-
laide, Adelaide); S Sound
Vib v 144 n 3 Feb E 1991 P 397-407
Adaptive modal parameters Identifica-
tion for collocated position feedback vi-
bration control. Goh, C... (Univ of West-
em Aust, Nedlands); Lee, T.H. Int J
Control v 53 n 3 Mar 1991 p 597-617
Loudness ratings testing of tele-
phones.Sources of lity. Jackway,
P.T. (Telecom Australia , Melbourne ) J
Electr Electron Eng Aust v 10 n 3 Sep
1990 p 221227
Principles of noise control with en-
closures. Roberts, J. (Sydney County
Council Design & Construction Branch
Sydney) J Electr Electron Eng Aust v 10
n 3 Sep 1990 p 151-157
A methodology for detection and clas-
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from 16  hours 1/16 second
elementary period to 114 days at 10
second elementary period.
single 120 dB dynamic range, and
meets the requirements of IEC 804 and
IEC 651 Type 1 performance. Eight
levels can be selected

AUDIO CONTROL

Real Time Analyser, SA-3050A
The SA-3050A is a measurement-grade
1/3 octave real time analyser designed
for audio signal analysis. It features 30
1/3 octave filters, intemal pink noise
source, 9x30 largeformat LED display
with 1 dB resolution, peak hold function,
SPL scale and 92 dB display range. It is
suited to acoustical analysis for sound
reinforcement, recording or industrial
noise measurement, and for frequency
response measurements on amplifiers,
tape recorders and equalizers.

Further information: Arena_Distributors

(09) 361 5422, Fax (09) 470 1427.

BRUEL & KJAER

Condenser Microphone, 4188
The newest member of the B&K
microphone _family is the Prepolarized
1/2" Free Field Condenser Microphone
Cartridge Type 4188. The robust new
construction, high resistance to humidity
and stainless-steel alloy _diaphragm
mean that the 4188 is well suited for
use both outdoors and in corrosive
industrial environments. The 4188 is
specified for use in noise measurement
systems according to IEC 651, and
does not need an extemal polarization
source.

from the keypad Al recorded data is
time-stamped by an intemal clock to
enale the tracking down of ‘noise
instrument is  fully
Contoliabo. over the RS252 interface,
and computer control o ail keypad and
inctions, _including
cahbratlon, can be carried out via a
instrument can _also
onter ambvent temperature, and has
three analogue inputs for third party
sensors. Dimensions are 51 x 77 x 275
mm, and weight without batteries is
1400 g.
Funner :nfmmarmn MB & KJ Davidson,
Street, Moorabbin, Victoria
3139 £ 103) 555 7277, Fax (03) 585

CSR GYPROCK -

Perforated Plasterboard

CSR Gyprock plasterboard perforated
with a series of small evenly spaced
holes  makes economical  and
practical mateual YOY noise reduction.
Using specially designed machinery, the
plasterboard is punched with small,
clean cut 5mm holes spaced at 30mm
intervals, in a variety of pattems. The
plasterboard can be produced in sheets
up to six metres in length to form
continuous flush jointed ceilings and
walls. It can 3\50 be produced in panel
for_suspended dropin ceiling
sys(ems Wovkablllty of the material is
the same as regular plasterboard.

lof
A major feature of the newly released
Type Data Collector, the
Measurement Distribution Plot (MDP) is
an innovative and versatile technique
that allows machine condition and alarm
status to be assessed at a glance, even
by inexperienced operators. The MDP
displays not a true spectrum plot but
rather a relative _distribution  around
userdefined limits. For example, a
“normal” reference measurement for a
machine and up to four possible alarm
limits can be displayed on the MDP:
when a severe degradation in machine
condition occurs, the measurement is
shown distributed around the reference
and alarm markers.

Further information: B&K Australia Pty
Ltd, 24 Tepko Road, Terrey Hills NSW
2084. Tel (02) 450 2066, Fax (02) 450
2379,

CIRRUS

Further : CSR Gyprock, (02)
332 3088.

LARSON DAVIS

SLM Analysers, 2800 & 2900
In a note-book sized, battery operated
package, the Model 2800 is both a Type
1 sound level meter and a single
channel ~frequency analyser _providing
1/1 and 1/3 octave digital filtering from
1 Hz to 20 kHz with a dynamic range in
excess of 80 dB and up to 800 line FFT
analysis from DC to 20 kHz. The Model
2900 is a dual channel frequency
analyser with all of the features of the
Model 2800 plus Acoustic Intensity and
Cross Channel analysis. Both models
have two independent ~microphone
inputs optimised for use with Larson

Davis and  condenser
microphones. Adapters are available for
direct voltage input and to suit

Memory Leq Meter, CRL 236A
Ideally suited for environmental noise
monitoring, the instrument can store
989,664 Leq values, and can operate

Further information: Vipac Engineers and
Scientists, 275283 Normanby Road,
Port Melbourne, Vic 3207. Tel (03) 647
9700, Fax (03) 646 4370.

NORSONIC

Human Vibration Option
Norsonic is introducing a human
vlbvznon option for its Sound Analyser
SA 1 e user can perform both

naise " ang " human” vibraton
measurements  using  only  one
instrument. The vibration option has

been develcped o comp\y with new EEC
irective: chinery labelling
requmng mac!’w\ery supnhers to provide
detailed information on vibration levels.
as well as noise levels.
Further information: RTA Technology Pty
Ltd, 1st Floor, 160 Castlereagh Street,
Sydney NSW 2000. Tel (02) 267 5939,
Fax (02) 261 8294.

‘ONO SOKKI

Handheld FFT, CF-1200

The CF1200 is a compact and
lightweight  (710g) battery-powered
single channel FFT analyser, capable of
on-site frequency analysis of vibration
and noise. Its interactive user interface
is implemented using a minimum
number of panel switches, combined
with displayed menus, thereby achieving
extremely simple operation. It has an
easytoread backiit LCD display, and a
memory card can be used to store large
amounts of data which
transferred to a computer
RS:232C interface.

Four-channel FFT, CF-6400
The Ono Sokki CF6400 has four
channels of isolated inputs with 90, dB
dynamic range for analysis of ranges up
to 100 kHz. It can Simuitaneously
display either the time axis waveform

ower’ spectrum for each of the. four
input channels and has a real time rate
of 10 KHz for FFT analysis of up to 6400
lines. The Ono Sokki CF6400 has an
easytoread 9 inch colour display and
offers single menu driven functionality to
enhance ease of use.
Further information: Vipac Engineers and
Scientists, 275-283 Normanby Road,
Port Melbourne, Victoria 3207. Tel (03)
647 9700, Fax (03) 646 4370.

BILSOM
Training Film
Bilsom have released a training film
designed to convince workers of the
importance of looking after their own
hearing.  Many examples of people
doing jobs in noisy work environments
alert the viewer to the types of hazards
which will be encountered. Animation is
used to demonstrate complex processes
ear and the final segments
snaw conec( fitting and use of earplugs
and e
Further information: _Bilsom, 19 Tepko
Rd, Terrey Hills, NSW 2084, Tel (02)
450 1544, Fax (02) 486 3319

can be
via  the
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CONFERENCES and
SEMINARS

* Indicates an Australian Activity
1994

February 27 - March 3, AMSTERDAM
96th AES

Details: Sec, AES Europe Office, Ze-
venbunderslaan 142/9, B1190 Brus-
sels, Beigium

May 14, FORT LAUDERDALE
NOISE-CON 94

Details: Susan Fish, Department of
Ocean Engineering. lorda Atiantic Uni
NW 20th Street, Boca Re-
ran, FL 33431 USA. Tel (407) 367
3430, Fax (407) 367 3885, email:
fish@oe. fau.edu

May 15-19, PERTH

* MECH 94 - Resource Engineering
including tri-annual Australian Vibration
and Noise Conference

Details: Convention manager,Mech 94,
AE Conventions, Engineering House, 11
National Circuit, Barton, ACT 2600, Tel
(06) 270 6530, Fax (06) 273 2918

June 5.9, CAMBRIDGE

127th Meeting Acoustical Society of
America

Details: Acoustical Society of America,
500 Sunnyside Boulevard, Woodbury,
NY 11797, USA

July 3-7, HALIFAX, NOVA SCOTIA

22nd International Congress of Audiology
Details: Secretariat, PO Box 2627, Sta-
tion M, Halifax, Nova Scotia, Canada
B3J 3P7. Tel (902) 461 0230, Fax
(902) 465 2233.

July 1821, SOUTHAMPTON

5th Intemational Conference on

RECENT ADVANCES IN STRUCTURAL DY-
IAMICS

Details: ISVR Conference Secretariat,

The University, Southampton, S09 5NH,

England.

August 2325, SEOUL

'WESTPRAC V

Details: The Acoustical Society of Korea,
Science Building, Suite 302, 635-4 Yuk-
‘sam-Dong, am-Ku, Seoul 135
703, Korea. Tel 82:2:556-3513, Fax 82
2569.9717.

August 2931,
INTERNOISE 94

Details: Yoiti Suzuki, Sone Lab, RIEC,
Tohoku Univ. 2-1-1 Katahira,

AobaKu, Sendai, 980 Japan. Tel 81 22
266 4966, Fax 81 22 263 9848, email:
in94@riec.tohoku.ac.jp

August 31 - September 3, YOKOHAMA
2nd Intenational Conference on Motion
and Vibration Control

Details: Assoc Prof Kazuo Yoshida, Sec-
retary of 2nd MOVIC, Faculty of Science
and Technology, Keio University, 3-14-1
Hiyoshi, Kohoku-ku, Yokohama 223, Ja-
pan. Fax +81 45 563 5943

November 911, CANBERRA

* AAS Annual Conference 1994

Noise and Sound: Nuisance and Amenity
Details: Marion Burgess, Acoustics and
Vibration, ADFA, Canberra, ACT 2600.
Tel (06) 268 8241, Fax (06) 268 8276,
email mburgess@adfa.oz.au.

November 28 - December 2, AUSTIN

128th Meeting Acoustical Society of

America

Detals: Acoustial Sockely of America,
Sunnyside Boulevard, Woodbury,

NY 11797, USA

December 57, SYDNEY

* Intemational Conference on Acoustic
Imaging and Remote Sensing

Details: John Dunlop, School of Physics,
UN.SW. x 1 Kensington,

2033 Tel (02) 697 4575 Fax (02) 663
3420, email jid@newt. phys.unsw.edu.au

1995

May 31 - June 4, WASHINGTON
129th Meeting Acoustical Society of

America
Details: Acoustical Society of America,
500 Sunnyside Boulevard, Woodbury,
NY 11797, USA

June 26-30, TRONDHEIM

15th International Congress on Acoustics
Details: ICA'95, N-7034, Trondheim,
Norway.

July 10-12, NEWPORT BEACH, CALIF
INTERNOISE 95

Details: INCE/USA, PO Box 3206 Arling:
ton Branch, Poughkeepsie, NY 12603
USA. Fax +1 914 473 9325

November 27 - December 1, ST LOUIS
130th Meeting Acoustical Society of
America

Details: Acoustical Society of America,
500 Sunnyside Boulevard, Woodbury,
NY 11797, USA

INDEX
Volume 21, 1993

A. ARTICLES

BYRNE K.P., Improving the acoustic per-
ce of preformed thermal pipe in-

sulation, No 2, 45-50

BYRNE K.P.. Development of acousic va-

ume velocity sources, No 2, 5

CLARK GM., University c! Malbcums/

Nucleus multiple channel cochlear impiant,

, 91-97

CLARK N., CUSACK V. & THWAITES S.,

Water, movement and sound - a musical

sculpture at Homsby, NSW, No 2, 51-54

HARRAP M.J., ZHUANG Z.L. Introduction

to Cohen's class of time-frequency dis-

tributions,No 1, 7-12

HEDE A.J. Impact descrptors versus exposure in-

dices in environmer No2, 41-44

LE PAGE E.L, MURRAY N.M., TRAN K. &

HARRAP M.J., Ear as an acoustical gener-

ator: otoacoustic emissions and their di-

agnostic potential, No 3, 86-90

PICKLES J.0., Hair cells - mechanosensors

and motors, No 3, 82-65

YATES GK., Ear as an acoustical trans-

ZHONG Q., ALFREDSON R., Instantaneous
sound intensity in_two-dimensional sound
fields - a finte element approach, No 1, 22-27
B. REPORTS

EDWARDS DR, Undermser acounics acth-
ities at the Aust Maritime College, No

PENROSE J.D. et al, Remote sensing with
underwater acoustics, No 1, 19-21
STEWART G.A., Underwater acoustics activ-
ities at ADFA, No 1, 13

WYBER R.J. R and D in underwater
acoustic arrays, No 1, 15-16

C. INTERVIEW

CALDERSMITH G., Howard Polard, No 2,

61-63

D. AUTHOR INDEX
Alfredson R 22
Arcus WR 19
ush G 19
me K 4,55
Caldersmith G 61
KG M 91
Clark N 51
ck 51
uncan A J 19
Edwards DR 17
Harrap M J 7,86
Hede AJ 41
LePageEL 86
Murray N M 86
Pauly TJ 19
Penrose J D 19
Pickles J O 82
Stewart G A 13
Thwaites S 51
ran K 86
Wyber R J 15
Yates G K 7
Zhong Q 22

Zhuang AL 7



A personalised SLM
to match your needs

Environmental and industrial noise measurements

using Precision Integrating Sound Level Meter Type 2236
and Sound Level Calibrator Type 4231

New Generation: Type 2236 is th first in a new line of Sound Level meters, is revolutlonary new shape wil set the standards
Personalised: Comes in 8 versions, each customised 1o the specifc needs of Environmental and industrial Hygienists in any particular country
Upgradeable: Can be upgraded with builtin octave filter (No add on to increase size/weight)

Ergonomically Designed: With many indispensable features; backiit display, non+olatile memory and selfexplanatory dialogue:based operation *

Versatlle: 2236 can act as a costeffective frontend for data acquisition systems, providing unweighted, calibrated recorcings

Briiel & Kjar Australia NATA registered laboratory (No. 1301)
Includes the NEW computerised test/calibration system, B&K 9600, for all your B&K
sound equipment calibration needs

Briiel & Kjzer

Acoustic and Vibration
front-ends for
Sony DAT Recorders

PC 208/204

(Accredited Sony Dealer)

N Type 5966/6968

* 4/8 channels (0.5 HZ to 20 KHZ)

* 1 tacho input channel

* Amplitude and phase matched channels (p pair)
* Lin/Aweighted freq. resp. (IEC Type 0)

* 0,20 or 40 db selectable channel gain

* Useable with DeltaTron accelerometer

Type 5963

* 8 channels

* 1 tacho input channel

* Power supply and signal conditioning for
DeltaTron accelerometers (constant current)

For further information NEW SOUTH WALES
Tel:  (02) 450 2066

Brilel & Kjeer rax (024502379

contact your local

WEST AUSTRALIA VICTORIA QUEENSLAND
(09)2425944  (03) 370 7666  (07) 252 5700
(09)2425950  (03) 3700332  (07) 257 1370



