







































































Recommended was a three-phase study:

) A comparative study of hearing among orchestras
(a joint Australian/USA venture).

(2) Development of comprehensive tests for hearing-
related performance.

(@) The providing of a rational basis for hearing
iteria in the case of musicians for their employ-
mem retirement, transfer, disability, handicap
and the award of compensation. (Present medical-
legal rules used for the rating of hearing for com-
pensation awards are oriented to health and
speech communication. There are no tests that we
know of that relate hearing impairment to music
perception and performance.)

Reported also was a summary of hearing tests among
13 members of the Los Angeles Philharmonic Orchestra
and discussion of the resuits. The players were selected
randomly. Changes 1o, suditory sensitivity and other
differences from the “norm recorded _amon
thace: Muscians, Published Tindings wil hciude 1otor
ence to perceptually-related aspects of musical per-
formance such as pitch, timing, timbre and dynamics.

An interesting concept arose, attributed to Professor
A. T. Welford, psychologist: When specific actions were
done under deficiencies owing to fatigue, age or injury,

the doer adjusted the method of performance to shift
the load from impaired to intact capacities, with the
result that the required ends were achieved in different
ways (“Fundamentals of Skill", A. T. Welford, 1967).

The musician has many laid-down skills in technique.
There is also constant feedback from the Instrument,
the printed music, the music he or she hears, the
conductor and other musicians. Whatever the impair-
ment, overuse syndrome, mild hearing impairment, or
other, the output of the orchestra appears to substanti-
ate Welford's finding!
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TECHNICAL NOTES

Roaring and screaming

Wh: 0 lions roar and cats merely miaow? The
answer has nothing to do with size or the fact that one
is a fearful predator and the other a pussycat. The
structure of the voice box, an organ overlooked until
now, explains the

Since 1916, biologists have divided cats into roarers
(Panthera sp) and non-roarers (Felis sp). Roaring cats
have a bone missing from their hyoid apparatus and
have a ligament in its place. This explains why these
cats have deeper voices but it does not account for
roaring. And the snow leopard (Panthera uncia), which
anatomically falls into the roarer group, does not roar

at all. It scre:

Malcolm Hast, professor of otolaryngology at North-
western University School of Medicine, Chicago, dis-
sected out the larynges of 12 species of cat and found
not only what makes some cats roar but also a new
and better system of classifying cats.

Real roarers, Hast found, have very large, undivided
vocal cords with a large pad of fibroelastic tissue at
one end. The resulting tube is like the tube of a
trumpet. This allows sound to pass from mgn o Tow air
resistance with a better transfer of acoustic energy —
resulting in a booming roar.

All cats in the genus Panthera have this structure
except the screaming snow leopard, which Hast sug-
gests should be a separate genus, Uncia.

From New Scientist, 19 Feb. 1987

Car alarm’s painful noise
drives out thieves

r alarms are triggered so frequently by accident
that they are ignored. An American inventor has intro-
duced an extra element of deterrence — “a pain
generalo

siren in the car produces a how! well above the
paln threshold, driving out a thief in seconds.

Bystanders are said to be safe, however, since out-
side the car all that can be heard is the noise of a
conventional car burglar alarm.

The “pain generator” was devised by Mr. Allen
Arzoumanian, and is made by a Californian company,
Integrated Alarms of Encino.

Mr. Arzoumanian claims burglars are avoiding cars
with a pain generator sticker.

He has no qualms about the pain generator.

o gon't sare what you say about torture and pain.”

says. “The reason there is so much of it around
e Wiia 18 ‘bedausa It works:

Weekend Australian, 5th September, 1987

Walls will have loudspeakers

Wi few homes could have hi-fi loud-
:peakers Built nto, the walls, and ceilings, to save the
space normally wasted on large speaker cabinets. A
team of engineers at Matsushita’s acoustic laboratories
in Osaka, Japan, has built a prototype. It is 12 metres
square, but only'6 centimetres thick.

Shuichi Obata, the research director, says that the
target is to make the speakers 3 centimetres thick,
and to incorporate them as cladding in walls and ceil
ings. Obata showed off the speakers in Vienna.

o stop sound radiating from the rear, most of the
d:apmagm in Obata’s prototype is sealed in an airtight

chamber. Small air vents prevent pressure bulld-up
inside the chamber. The difficult trick, solved by c
puter analysis, was to taflor the size of the ar vents.
The demonstration cost Matsushita dearly. Eac
speaker must have powerful magnets that hold the dia-
)

packaging, the stereo pair weighs 800 kilograms. Mat-
sushita managed to get both loudspeakers on a single
jumbo jet from Japan to Frankfurt, but for the local
flight on to Vienna the company needed a jet for each
loudspeaker.

From New Scientist, 11 June 1987

Primitive man ‘rocked around
the rock’

Scientists at the Swedish Institute of Geophysical
Phenomena in Stockholm have discovered evidence
that prehistoric man enjoyed a crude form of recorded

d of the research team, Dr. Lirpa Loof, who vis-
ited Australia in April for talks with CSIRO colleagues,
said the startling discovery has shattered the belief that
ancient Man had little to amuse himself with except
cave painting and story telling.

The find was made near Ouagadougou, Upper Volta,
in West Africa, about 18 months ago during a research
venture to examine potential oil resources in that very
poor count

Dr Loof said ciroular tablets dating back 10,000
years. painstakingly engraved using unkiown methods,

e rudiments of recorded sound when played with
pyckibie ay (sightly modified) naedio.

The original stylus was supposedly a thin reed,
although o firm evidence of this remains after so many
years.

During a 0 the Swedish Embassy in Ouaga-
dougon the Scientist (who had boen atiending a Cook-
tail reception) asked o try his “theory” for a laugh. To
everyone’s surprise the tablet, played at a speed of
3% on the Embassy tumtable, produced a discernible

Farther research is now underway to determine just
how the ancients were able to reproduce sound using
primitive methods.

CoResoarch, CSIRO, April 1967

Erasable optical discs?

Materials that promise erasable opnnal recordnng of
either analogue or digital data have bee

it the "Philips. Research. Laboratories. in. Eindnoven
These are semiconductors such as gallium antimonide
and indium antimonide that have been doped with small
quantities of undisclosed impurities, deposited on to
the disc surface as a thin crystalline layer.

Information is recorded by scanning the disc with a
high power laser which is pulsed to represent digital
data. This rapidly heats very small areas in the material
to slightly above melting point; these areas solidify to
produge amorphous spots wiin crystaline surround:
ings. T n be detected optically because of
S ditorony reiacianca, and the pattern s sufficiently
well defined for digital audio and analogue video read-

o erase recordings the amorphous spots are
heated to just below melting point, whereupon the
material regains its crystalline state.

Philips claims that information can be recorded and
erased about a thousand times. It should be possible
to_play crystalline amorphous discs on existing hard-
ware after only slight modifications.

Physics Bulletin, September 1987
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BOOK REVIEWS

NOVEL TECHNIQUES OF
NON-DESTRUCTIVE
EXAMINATION

E. A. Ash and G. B. Scruby
(Editors)

Universiy pross, Cambridge, 1965,
, ISBN 0 85403 292 4. Review
from The Raya/ Society, 6
Carlton House Terrace, London,
SW1y UK. Price £45.00
(includes international postage).

In response to_the need to measure
quality and pvedvn re\labll\\y a wide
renge o! mor echniques, many

10. The use of ACHfield measurements
for crack detection and sizir

air
and_under water. — W. D. Dover,
R. Collins and D. H. Michael.

11, The Russel aifect and its use in
non-destructive testing, v.
Daniels.

12. Novel Appllcalmns of
microsce D. .summev,
Bowd . R, Graves

13, Integrated circult metrology with
confocal optical microscopy.

S. D. Bennett, Lindow and
1. R. Smit

14 Surface - acoustic - wave generation
by thermoelasticity. — W. Arnold,

15, 3,80tz and 8. Hoffman

(NDEL "Ts being ressarched:and dovelr
. oped. Research on NDE has led to the

iho Royal Society on 9th ang. 10th July,
ae

n papers were presented at
ine mecting i e epromucad in ths
book (378 A4 pages). These papers
covered the three major types of tech-
i particle (neutrons), electro-
magnenc foplics, magnatics, micro-
and elastic wave (ulrasonic) —
the largest number being in this latter
Tila. rnacting. curront” NDE

he papers  presented
novel and interesting develcpmams
which d to friction in_future

years. Although at present the tech-
niques are not at a usable stage, they
present an invaluable insight into cur-
rent trends. Following each paper is a
reproduction of the discussions which
ensued. The papers are
Ultrasonics _ for
structure
bbels.

microcrystalling
examinations.

»

Acoustic resonance tech
temperature, stress and

impurity

of
ing defects in metals with the use
of Iaserrgenauled ultrasound, —
Y . J. Dewhurst and
S.B. Pl

Use of uilrasonic models as tools
in the design and validation of new
NDE techniques. — R. B
son and 3
Uilrasonic: maasurément of internal
temporature distribution. — . N
Wadley, S. J. Norton, F. Mauer and

&

Magnetoacoustic_and Barkhausen
emission in fertomagnetic matorala
. J. Buttle, G. A. D. Brigg:
s Jakummcs &% il ‘and
C. 8. Sen
John Dunlop

NOISE-CON 87
PROCEEDINGS

lns(llute of Noise Control Engineor-
ox 3206, Arlington
Branch Paughkespslev N.Y. 12603,
pp. _Price

Sirdso oxia"SsI18. 157 et
postage).

The theme of the 1987 National Con-
ference on Noise
was “High Technology for Noise Con-
trol”. The confe was held at

materials. — J. J. Gagnepain.
Imaging witn optially generated

Haines and G. ou
coustle_microsoapy of
3 M.

@

J. Kushi-
737G, Sometn ana 6. A"
5.

from 10 to
il applications.

Acouslc. microscopy

Young and D. R. Howar
Scanning_acoustic_microscopy of
partly embedded cracks in_poly-
crymum slumine. Smith,

.G, Gee and M.

Nioonanag.
Scanning electron acoustic micros-
copy and its application. — D. G.
avies.
Photodisplacement technlues for
efect dotection. — Y. Martin and
.S

§5Z2
2

Inplcs presemed at'the conference.
papers which formed the
"st!mgu\shed Lecture Serles” are cach

pages long, The first, by L. Melro:
viteh, o “Gontrol of Distributed
S(mc'ures Dress tpen of snucires

namely,

are disor
e’ “Gontrlbuted_papers, each six

pages, are divided into nine areas:

, water- and structure-borne,
d.

No. of
Papers

Emission: Noise Sources
icsl Phenomena 17

Roteo Gonte Elom 19
Vibration: Geneullon g

Immission Physlcul Aspects of En-
vironmental ‘Noi 13

immission: Effects of Noiss 7

Analysis a1

Requiremer 1

Bior medlcav Gses o Acousllcs 5
with the proceedings

feronce, he aaiy of e Lomibwed

papers varies. Some of the papers are

theoretical while others present practi-

cal solutions to noise investigations and
e allowai

Mot will lmd somie
rea of interest. One
Paper which caught my eyo. during. a
scan through the contents was ”Classv-
flcation o soybeans act-force
fosponse" Tho rasule presanted In this
paper indicated that It was possible 15
use such a non-destructive test to dif-
ferentiate soybean seed of different
quality.

These proceedings would be a worth-
while addition to the acoustics section
of any libran

Marion Burgess

SOUND INSULATION OF
PARTITIONS IN
BROADCASTING STUDIOS
Field Measurement Data
E :nndall D. J. Meares and
.8.C. _Engincering  Publication,
1986, 122 pp. Review copy from
B.C. Engineering ® Department,
Kingswood " Warren, ~ Tadworth,
rrey, U.K. KT206NP. Price £30
(£35 for overseas).
The publication is A4

method of

ublication was_written
specificpurpose; that was
test results of sound
on partitions
n the UK.
aro presented in tabular and graphical
forms. There is no attempt
authars to derive the sound 'reanction
index irom

for a

and the
Gotormination of theh Gonel Geime pre.
sentsproblems not _encountered in
lumped-parameter systems. The second
is, by Tony Embiston on "*Outdo
Sound Propagation” and is a review
paper presenting the lfects of the vari-
out propagation mechanisms including
geometrical spreading, molecular ab-
sorption, interference, refraction, diffrac-
tion, non-flat terrains and_turbulence.
The' third distinguished lecture was
gven by M. Junger on “Shipbo:
ources, Transmission and Con-
and the three transmission paths,

a

ror

urements.
s oal maimy witn o

and the fighter weight BBG

“Camden’ " sysiem, with without

doors. and double
Other lightweight

Ratlons of metal, fmbor and abserpive
materials have also been tested. There

ile) windows.

which can' be useful in comparing the
d

The results should be useful 1o de-
signers of sound studios and spaces
which require high sound_insulation.
This publication is highly commended.

Mark Eisner
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NEW PRODUCTS

Bruel & Kjaer
Modules and Printer for
I Mete

ere are now seven modules for the
Modular Precision Sound Level Meter
type 2231.

t Recording Module BZ 7107
is d-s!gneﬂ for the automatic recording
of up 10 99 noise events with the
o1 short printout or full document
rberation Processor_Module

y decay tim in octave or
mw wave band:

m L Modma B27108
anbios 1o 2951 16" oasurs short o1
Lu, over consecutive user-definable ime

. Fequuncy Analysle Module
827103, when combined with the Filter
Sot e 1655, onables automatie seria
octave or one-third octave band fre-
quency analysis to be perform

« Integrating_ Module type BZ7100
produces a ganeral purpose integrating
sound level

" tatsical An.lysls Modulo B2 7101

iculates L. as well as cumul
probabilty distributions.

o Taktmaximal Module BZ7102 al-
fows for measurements in accordance
with_the administrative regul
the Federal Republic of Germany.

The Graphic Documentation Printer

small, lightweight, battery-
o raphic and alpha-
mtouts oo tuments Wit
a serlal Intoriace. When it s used with
Bruel & Kiser's Wodular Precision Sound
type 2231, all information
an accurate analysis of
the measurement dals (6.0, panduiaih,
range, weighting factor, and module |
Veay s recetass on e pristout, & Space

Is left for the operator to record any
- The presentation of
231 can be
form of fully annotated graphs, \ubles or
multi-component bar charts, a
new feature,
Further information: Brel & Kjeer
Aust., 24 Tepko Road, Terrey Hills,
N.S.it. 2084 Telephone (02) 450 2066.

Cirrus.
Data Logging SLM

The AL 236 Memory L.
takes a series of “short L.
actual

Meter
values,

compatible computer for
storage on disk. Any acoustical meas-
urement can be made on the stored data
eg. statistical indices, average sound
level, single event levels, atc. The meter
is capable of measuring over a 150
range with a resolution of 0.1 dB.

Short Leq Noise Meter Kit"

Girrus Research announce a complete
noise measurement kit for the CRL 2.22
setes of Inegrating noise mefers, the
CRL2.2:

The vindusrial” measuroment ki s
contained In an attacha styo briofcase

nd includes a ual range
Calorator windshild, caloration scow
driver and spare baiteries; in fact
the accessories needed for full indus-
trial measurement to British Standards.

A ion of the kit, the
“compatar scauation K

2.22K/2",
is intended to erything
needed for the data acquisition by the
“Short Leq” e

allows the CRL 2,22 to be used as the
input unit to a desklop computer and
measure the noise level second

intervals over a full working day.
effect, the CRL2.22 becomes an ex-
tremely powerful data logger and can

take and process data with an ease an
speed that simply was unthinkable even
five years

kit contains full acquisition and
processing_software together with an
interface cable for use with the com-

puter of your choice.

maive toioral BooRi 1s brovided and
nothing else is needed except the c
puter.

Provision is made in both kits for the
digital readout unit CRL 222-07. This
allows remote digital readout of the 2.22
for use in remals locations o give high
resolution repeated readin

s performance of the CRL222 Ie
exaepnen-l Both
Be measured over a full 53 9B
o maxi i
o nours; allowing use over a full work.
ing acouracy s to i
specilication. of 886869° o
rade 2 and tho CAL2.22 also meels
the new IEC 804 s
Grating” (Locy Meters, Sound. Exposure
Lovel'Is fitiag a8 standard so that the
noise. workers can be
Toasured: on 8 trie. snergy. related
scale.

The British made CRL222 is the
world'sfirst industria) “Short Leq” meter
and s price w many simplo
Sound tovel, mators, none
Yot nas a GOMPUTER Gutput and - Shart
Leq” function.

Both 1BM and compatibies together
with the BBC compumr are supported.
Furthor informatio 7 KJ David-

son Ply. oserna Srset oo
Tabbin! Vie 3160 Shons (63) 255 7277

ry compre-

I

Pulsar
Noise Indicators

The Modol 200 sarios of nois
cators use a series of ing
Giodes 1o sisplay the sound level Tha
means that the instruments are easy to
ead ond more robust than previous
inexpensive overlapping
20 aB Ranges are fited and the sound

82 — Vol.

15 No. 3

Acoustics Australia



NEW_PRODUCTS

tevel is displayed in increments of 2 dB.
08L measure

spemny modified for hi-fi enthusiasts
“iat”
uther infomation; Instru-
ments, Acoustic Houso, Bridiington Road
incustiel " Estate, Wunmanky.
Yorkshire, Y014 OPH,

Bradford
Insulating Retractable
Tennis Centre Roof
Bradford Insulation's Tuff-skin Fibre-
glass Multi Service Board was use

recently to acoustically insulate the re-
and celling of the

tractable roof

hectares In area, is unvque as it can be
opened to make adium an open
SR Gompiex. The rost and celing were
insulated by Chadwick Industries, with
acoustic design by Graeme Harding
Bradford's Tuff-skin Fibreglass St

Service Boa product used in this

applicati wide range of

eral md\mrlal and acoustic appnuncns
selected on the basis of its

excellent acoustic performance. In addi-
tion Bradford's flexible production pro-
cess enabled the product to be manu-
factured

n designed so that the sound

movpno e when the sliding
mu( is open or closed.
oot strusture consisted of 58 mm
ek rediord n Fibreglass Multi
nice Board |

s then covered by
a roof felt. The mobile retractable roof
was _insulated

stadiam onto e it will open
nd close depending on the type
entertainment.

CSIRO
Fast Fourier Transform chip

GSIRO's Division of Radiophysics, in
conjunction with Austek Microsystems
Ply. Ltd. has designed a VLSI/FFT
chip and commenced fabrication of a
prototype chip that will be at least five
times faster than its known VLSI com-
petition and will have versatile cascad-
ing functions.

The prototype chip will perform a
fastFourler.ranstom process o
dred times faster than 3 $150.00 ik

the speed and low cost
CTVRSITEET Govicos that wil resun 1n
rovoluionary _changes 1o slectronlc
equipms
 sonar, sonabuoys, radar, multi-chan-
el radio scanting! survelliance;

o digital audio equalisers, filters and
electronic music;

o deblurring of photographs, enhanced
Slow-motion video;

« forensic science;

o sonic imaging.

CSIRO Industrial Research
News, No. 182

Sydney (02) 428 1388

For more information phone

THE CHADWICK GROUP

Melbourne (03) 560 2422

CHADGYP

POURED IN PLACE
GYPSUM
ROOF DECKS

CHADGYP Roof Deck Systems provid
o Versatility of desi
> high sound transmission barrier e Excel-

lent sound absorption (particularly at
low frequency) e Effective thermal insu-
lation o Speed of installation e Total
composite roof and ceiling system e Fire
resistance ratings.

ign e A monolithic

Canberra (062) 80 6333
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New Publications

The fellowing publications have been
received by the Society and are held,
Tomporatiby in the Rebuas Cabora.
tory, ‘School of iversity of
NSW. T

members. Photocopies

Cror ret n
(02) 527-3173, A charge will be made
for photocopying and postage.

Hearing Protectors
e

n
s just been re-
. It includes_information on_all
hearing protectors tested up 1o
May 1987. Attenuation data are reported
for 97 earmuffs, 35 earplugs and 35
helmet-mounted " earmufis. A sec-
tion introduced with this revision reports
measurements of the total attenuation
obtained when earplugs and earmufis
are worn together. The report costs
$3.95 at Australian Government Publish-
ing Service Bookshops.

Aircraft Cabin Noise
Occupational

Sa Commission  (Worksafe
Ausnalla) hns published a report entit-
led and noise

Health

report includes the resull of ::a in
noise surveys the Dey
ors of Aviation of lght "aircraf and
small _commuter alrcraft, the noise
attenuation of a number of pilot's head-
ets measured by the National Acoustic
Laboratories and gui n selection
of appropriate headsets for hearing con-
servation purposes. The report is avail-
able free of charge from the Information
ervice, Worksafe Australia, G.P.O. Box
9, Canberra City, A.C.T. 2601

JOURNALS

Acta Acustica

Vol. 12, Nos. 2, 3 (1987).

Applied Acoustics

Vol. 22, Nos. 1, 2, 3 (1987).
Archives of Acoustics

Vol. 11, No. 2 (1986).

Chinese qurna! of Acoustics
(in Eng!

Vel 6, No. 2 (198).

Contents include: D. Heping and
Chongem Adaptie Iaitlce” noise can-
cellor and optimal step-size; . L

Copth

element metho; Z. Minhua,
g, Finite element analy-
s\s o e angie ol . Shachu, W,
ngjin, 2. Kesen, Measurement of
machanical Input. mpedance. ol plana
array_element impulse _sound
tube; T. Duchun, A practical approach
10 leakage. correction of frequency and
amplitude in FFT power spectrum.
J. Catgut Acoushcal Society
No. 48, November 1987.
Contents. include: C. Gough, Micro-
computers for acoustic measurement

and " violin ~assessment; R. Hansen,
Analysis of “live" “dead” guitar
strings; 1. Firth, Modal analysis of the

i cavity of the violin; R. Sacksteder
well do we understand Helmholt
Tosonance?

REPORTS
ISVR Technical Reports

No. 145 Eustachian Tube Function: A
Review.
5, M. Woss, A. M. Marti, R. J. March-

le dus Active Minimisation of Acoustic

£, A Nelson, 8. J. Elot.
Summ:

Guadratic optimisation  theor
shown 1o provide. a vseful analytical
framework for consideration of prob-

abstract

will be typeset).

Type:
and review. Short rep:
research or a

editorial purposes.

Information for Contributors

Articles for publication normally occupy 4-5 printed
pages (approximately 4 pp. double-spaced typing per
page). Authors may be asked to pay additional type-
setting charges for pages in ex
headings and sub-headings are desirable and an

of approximately 200
included. Reprints may be ordered, preferably prior to
printing (they are then cheaper).

Diagrams will normally be reduced to single column
width: authors are requested to plan diagram propor-
tions and letter size accordingly. Full stand-alone
captions should be provided for each diagram (these

f articles accepted include technical, tutorial
orts (1 page printed) on current

roup’s activities are welcome, as are

shorter notes for inclusion under Technical Notes.

Articles and reports may be submitted in the form
of a computer disk, accompanied by a hard copy for

cess of 5. Frequent

words should be

lems sssaciated with the active control
of s ory is use

fishing ‘the absolute’ physical limits of
of discrete second-

controlling enclosed sound_fields
similarly deait with. The same theorel
al basis s also used 1o describe multi-
Channel syetems for the Inplemertation
of active c class
Sdapie Conro! aigorthm i nttoduced.

ISVR Annual Report, March 1987
I. INCE Newsletter
Nos. 45, 46 (1987).

Vibration Institute
Arrangements have been made for an
exchange of publications between
\coustics Australia and the Vibration
Institute of lllinois, the main publication
of which is Shock and Vibration Digest.

Shock and Vibration Digest
Vol. 19, No. 9 (September 1987).
Includes a feature article _entitied
“Fatigue and Fracture Mechanics:
Ground Vehicles", by R. W. Landgraf.

Vol. 19, No. 11 (November 1987)

Includes a feature article entitled "Air-
worthiness of long-life jet transport
structures” by U. G. Goranson.

o

Technical Books at

Discount Rates
The Ausiallan Acoustial Society has
n’account wit in

ce members,
specily if the book is to be placed on
back order if not immediately avaliable,
Members pay the invoiced amouni
(umich | \nciudss postage) on delivery of

ADVANTAGE. Cheap books,
DISADVANTAGE: There is a delay of
about 14 1o 16 weeks on delivery of
books unless airmail or accelerated sur-
face mail is specified.
lease send orders to:
8. 8. Gor

‘Acoustic Laboratories
35 Groviis Sreot
Chatswood, N.S.W. 2067

ADVERTISER INDEX

Bruel and Kjaer i
Chadwick 83
Davidson 73

61

75
Kell and Rigby 58
Peace Engineering 58
Sound Attenuators 77

Readers are asked to mention this
publication when replying to adver-
tisements
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