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EDITORIAL

s a supplement to this_issue of the Bulletin
the latest edition of the Directory is included,
thanks mainly to the guiding hand of Michael
Kateifides. The order of the areas of interest of
members_remains almost the same as for the
previous Directory but higher percentages of in-
forest haye been expressed this time, For instance,

he Big Three categories are (previous voting in
brackels) Noise 87% (58%), Architectural and
Building Aconsllc; 62% (44%), Measurements
and Instrumentation 49% (33%). Close behind is
Shock and Vibration 42% (20%), then Physiologi-
cal and Psychological 25% (18%), Speech Com-
munication/Transduction 19% (12%), and with
less than 15% — Physical Acoustics, Aero-
acoustic i ics, L ics and
Underwater Sound.

While these figures are a useful guide in plan-
ning future issues of the Bulletin (and as a guide
to possible attendance at technical meetings) it is
not possible to keep the proportion of contribu-
tions to a similar scale. Without going into all the
reasons, most members with interests in the first
three categories appear to be too busy to write

the Directory, there were 18 sustaining members,
no fellows and no student members in South
Australia. Aren’t random facts fascinating?

In this issue we continue our policy of printing
short reports as well as the longer technical
articles. Included is a report on an acoustical
project undertaken by a group of high school
students with no previous experience in acoustics.
We hope that the appearance of this report may
inspire members in other educational institutions
to ?nd a similar account of activities of their own
stu

There are two longer articles in this issue. Jan
van Doom describes an important application of
digital speech analysis to the study of the speech
of patients suffering from cerebral palsy. Jan
successfully completed a Ph.D. at the University

f New South Wales in 1982 on this topic and is
now a lecturer in the Department of Biological
Sciences at Cumberland College of Health
Sclences in Sydney.

Bob Harris continues his longer/longest article
on Digital Techniques in Acoustics. The conclu-
ding part will be prln(ed in the next |ssue‘I The
will run

articles for the Bulletin, whereas
keep coming in from some of the “minor” cate-
gories. Of course, that is the way in which a less
popular field  can generate greater interest and

maybe score better next time around. And what
do we do with the innovator who carves out a new,
promising area of acoustics for him/herself and
only generates an initial vote of on

In passing, we note that, at the e of printing

&iite happily on  pockel computer.

The pattern shown on the cover could well be
mistaken for a computer simulation of the Sydney
Opera House. In fact it is a simulation of the
pressure variations in a rectangular room caused
by a resonant mode.

HOWARD POLLARD.

FROM THE

PRESIDENT

Having recently returned from overseas, where
| was fortunate to attend meetings of acoustical
societies in France, Britain, Canada and the United
States, | am very pleased to find that the Austra-
lian Acoustical Society is continuing to flourish. |
would like particularly to welcome our new Sus-
taining Members as well as thanking all of our
existing Sustaining Members for their continued
support.

At the Council Meeting held in December the
delays which sometimes occur between the re-
ceipt of an application for membership and the
admission of the applicant to the Society were
again discussed. The procedure is a lengthy onhe

the

further delays may occur. In this latter respect |
would again like to remind members of their res-
ponsitility to the Society when acting as Proposers
for applicants for membership; only when they are
satisfied that the applicant has the required quali-
fications and experience for the grade requested
should they agree to act (the Membership Infor-
mation sheet is helpful in this area).

In order to admit applicants for the grade of
Member, Afifate and Student as soon as possibie
to the Society, Council has now decided that they
will be admitted initially at the grade of Subscriber.
The Federal Registrar has been empowered to
admit such an applicant, on the receipt of the

since, in order to. ensure
Socief

m a Division, and, since it is oniy

y

ty, an the
appropriate Divisional Memhsrshlp Gradmg Eom:
mittee which makes a recommendation to the
Divisional Committee. A recommendation is then
forwarded to the Council's Standing Committee on
Membership which in turn makes a recommenda-
tion to Council. If any queries are raised regard-
ing eligibility for the particular grade requested,
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or a person to demonstrate a genuine
iorastiy the objects and activities of the Society,
this should be a relatively quick procedure. Thus,
whilst the application for admission to Member,
Affiliate or Student grade is processed, the app'i-
cant will become a member of the Society and
receive all the normal benefits.

ANITA LAWRENCE.

Vol. 11 No. 1 — 3



OUR SERVICES TO INDUSTRY AND
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AUSTRALIAN NEWS

© VICTORIA DIVISION
Technical Meetings:
October 21, 1982 —

“THE LOUDSPEAKER/ROOM INTERFACE" pre-
sented by Gerald Riley of Riley, Barden and
Kirkhope Pty. Ltd. Mr. Riley presented a talk on
some important characteristics of loudspeakers
and also discussed the main acoustical factors of
listening rooms and how these affect the perceived
performance. The fundamental equations which
define the behaviour of an idealised piston loud-
speaker were presented and were developed to

Deal and Ray Boak of ANSETT who were our
guides and informatively answered any questions.

Programme for 1983:

March 16 — Tour of the National Acoustics Labo-
ratories.

June 7 — Tour of GTVA.

July 19/27 — 11th LC.A., Paris.

August 17 — “New Parliament House” —
L. Challis, Victoria Division AGM.

October 6 — Tour of the Research and Develop-
ment Facility.

define the power radiation,

25 — AAS. and A.G.M.,

istics and on-axis frequency response. Mr. Riley
showed that in the normal listening room the low
frequency response is limited in quality by the
room modes, while at other frequencies the room
absorption plays an important role in the relative
intensity of the direct to reverberent sound. To
complete the talk, Mr. Riley and Dr. Jim Menadue,
also of Riley, Barden and Kirkhope, measured the
axial frequency response of a loudspeaker in situ
using a gating method. This result was then com-
pared with the combined response of the loud-
speaker and room.

November 26, 1982 —

“VISIT TO THE ANSETT TEST CELL". A large
number of members of the Division and guests
turned out for the tour of Ansett’s aircraft test faci-
lities at Melbourne Airport. The tour commenced
with a brief introductory talk on the work being
carried out by the Ansett group and this was fol-
lowed by an inspection of the large aircraft hanger
used for the maintenance of the current fleet of
aircraft where members were given the opportunity
to closely inspect noise abatement equipment fitted
to jet aircraft engines. The next part of the tour
was of the huge hangar recently built by Ansett to
carry out maintenance on the soon to be intro-
duced wide-bodied Boeing 767.

The highlight of the evening was, however, the
inspection of the new jet engine test cell. Of parti-
cular interest to most was the design of the sliding
doors. These not only enabled the engines to be
brought in and out of the cell, but as they also
incorporated large turning vanes, doubled as part
of the airway to the sound absorbing splitters as
well. After a short drive to the ASTROJET CENTRE,
the tour recommenced with an opportunity to look
at the flight simulator at close hand. The
building also housed flight iraining squipment in-
cluding full scale mockups of the passenger cabin
areas and computer interfaced pilot control sys-
tems. The tour finished with a short film on the
capabilities of the new Boeing 767 aircraft. After-
wards, many members took the opportunity to
dine at the nearby Top Air Restaurant and to dis-
cuss the year's work. Our thanks go to Bob Lam
for organising the visit and to Derryn Efliot, lan
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JIM FOWLER.

® NOTES FROM COUNCIL

There have been two meetings of Gouncil since
the Iast issue of the Bulletin — on Sunday, 12th
December, 1982, in Sydney and_on Friday and
Saturday, 25th-26th February, in Tanunda, South
Australia. The following items considered by Coun-
cil are published for the information of members:

o A programme of exchanging journals with
other acoustical societies has been initiated and is
being administered through the Editor-in-Chief of
the Bully

e The Australian Acoustical Society has re-
Cen(ly J the Science Centre Foundation,
based in Sydney.

e Council has obtained advice from the
Society's solicitors and accountants regarding the
implications of the new Companies Code. It is also
concerned with longer-term financial planning so
that the Society’s assets may be deployed in the
best interests of the aims and objects of the
Society and its members.

e The resignation of Paul Dubout from his posi-
tion as Chairman of the Council Standing Commit-
tee on Membership (on health grounds) was ac-
cepted with regret. Council was pleased to learn
that Paul will continue to act as Society Archivist.

n Cook has taken over the Chairmanship
vacated by Paul Dubout.

o Concern continues about the future of gov-
ernment acoustic laboratories such as the Experi-
mental Building Station at Ryde, N.S.W., and the
C.S.I. Division of Building Research, Highett,
Victoria. A report will be prepared on the needs for
acoustic research and testing facilities in Australia
and forwarded to the relevant Ministers.

A new, accelerated membership admission
procedure has been adopted, in an attempt to
avoid the long delays which sometimes occur. All
new applicants will be admitted initially as Sub-
scribers by the Federal Registrar, on receipt of the
application from the Divisional Committee. Those
applying for Member, Affiliate or Student grade
will then be considered for grade transfer by the
Divisional Grading Sub-C i
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and the application will be dealt with in the
normal way.

It is acknowledged that there is existing oppor-
tunny to support many areas of research, however,

e A new document for i
and Grading of Members” is published with this
issue of the Bulletin and will be available, on
request, from Divisional Secretaries. This docu-

of an institute to invite appli-
ations ram individual researchers appears most
desirable in that it will attract applications from
the broadest possible base and encourage indi-
vidual

ment sets out clearly the
and_experience required for membership of the
Society in the various grades. It is hoped that all
members will read it carefully and that they will
follow these guidelines when proposing new appli-
cants for membership. A new application form and
information sheet will be issued soon.
 Council has also agreed on a procedure for
elevating Members to the grade of Fellow. This
procedure is also published with this issue of the
Eul etin.
Finally, membership certficates for Fellows,
eml

The Australian Research Institute is an indepen-
dent, non-profit organisation, established to
promote and assist scientific and industrial re-
search in Australia.

The organisation is governed by a Council of
nominees from corporations, professional and
other bodies who, through a Research Board, allo-
cate funds for individual or joint research effort,

Applications for research grants are invited by
public advertisement and are accepted from in-
dividuals or groups of individuals who are able to

Members Affiliates bers are
being prepared and w||| be sent to all members in
these grades over the next month or so.

Anita Lawrence, President.

© AIRCRAFT NOISE SYMPOSIUM

A symposium titled Aircraft Noise to the Year
2000 was held by the N.S.W. Division on Saturday,
11th December, 1982 at the N.S.W. Institute of
Technology. Some 85 registrants attended the
Symposium and an Exhibition of Acoustic pro-
ducts. The invited speaker was Mr. Noel A. Peart,
Manager, Noise Technology Division of Boeing
Aircraft Company, Seattle, Washington, who de-
livered an interesting and informative lecture on
the progress of noise reduction in aircraft desig|
Mr. Peart and the eight other speakers were avail-
able for a concluding panel discussion on the
general topic of aircraft noise, which generated

or proposed estab-
lishment of a research programme leading to
greater understanding and knowledge. The Insti-
tute does not provide physical facilities for the
undertaking of research programmes but rather is
a supportive organisation distributing grants and
maintaining recipient liaison.

Enquiries should be directed to: Dr. Noel King,
Director, Australian Research Institute, Suite 204,
720 George St SYDNEY 2000, Tel. (03) 211-1472.

® NEW RESEARCH PROJECT ON NOISE
AND VIBRATION GENERATION IN
ROLLING ELEMENT BEARINGS AT
THE UNIVERSITY OF W.A
Dr. Gwidon Stachowiak of lmpsnal College of
Science and Technology, London, has recently
accepted a University Research Fellowship in

some lively debate. Copies of the
Abstracts aro available from the Bulletin at $5.00
. The Contents page is reproduced below:

lmpac« of Aircraft Noise on Residential Communi-
ties — A. J. Hede.

Assessing Exposure to Aircraft Noise the ANEF
System — R. B. Bullen.

Helicopter Noise — Impact Assessment Methods

5. McLachlan and G. Mellor.

The Pilot's Role in Aircraft Noise Abatement —
A. Terrell.

The Impact of Aircraft Noise on Buildings — L. A.
Challis.

Aircraft Noise Reduction — Present and Future
Developments — N. A. Peal

Curfews at Australian Airports — D. Hardman.

Urban Planning and Aircraft Noise — G. Douglas.

The Rcle of Local Government in the Control of
Aiscralt Noise — A. Wil

J. I. DUNLOP.

@ AUSTRALIAN RESEARCH INSTITUTE

Resuiting from the initiative of a number of cor-
porations and organisations who desire to support
scientific and industrial research

at the University of
Western Australia. He will be working closely with
Professor B. J. Stone and Dr. M. P, n on a
research project on the mechanisms of noise and
vibration generation in roller contact bearings.
Some of the spcific aims of the project are:

(i) To investigate experimentally noise and vibra-
tion in rolling element bearings under diffr-
ent surface finish conditior

(i) To investigate sxpenmemauy influence of the

cage (material and design) on noise and
vibration generation.

(iii) To establish an analytical model of the noise

and vibration generation mechanism, based

o surface topearaphy.
To utilise the results obtained to develop a
simple and cost-effective machine condition
monitoring technique for rolling element bear-
ings.

(iv)

@® AUSTRALIAN CENTRE FOR
PUBLICATIONS ACQUIRED FOR
DEVELOPMENT

“Shortage of current written materials was one
of the major impediments to teaching and the ad-

Australia the Australian Research Institute has
been established.

Vol 11 No. 1 — 6

research in the countries”
said Mr. Les Johnson, newly appointed President of
the Australian Centre for Publications Acquired for
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as to quorum hereinbefore con-

D A group of orga-
nisations and professional associations have
announced the formation of a new voluntary orga-
nisation which will aim to promote development
initially in neighbouring countries through pro-
viding them greater access to books and journals.
The organisation will be known as ACPAD or the
Australian Centre for Publications Acquired for
Development.

As a first step an Interim Council has been
formed and Mr. Les Johnson, former Administrator
of Papua New Guinea and Director-General of the
Australian Development Assistance Agency, ap-
pointed its President. The Interim Council decided
to seek association with the Australian Universi-
ties’ International Development Program (AUIDP),
which is providing initial financial support for the
Centre.

Mr. Johnson said that the written word could be
a powerful tool in the development process. There
was available in Australia a great resource of
materials such as books, journals and associated
library materials which were sources of valuable
and current scientific and general information that
could be used by developing countries to aid their
own development processes. This included, for
example, publications from scientific bodies which
were prepared to make available, free of charge,
back copies of its publications to developing
country libraries and institutions offering informa-
tion services, provided that an effective arrange-
ment for their distribution could be set up.
ACPAD aimed to provide a distribution mechanism
that would identify and respond to developing
country requirements for such materials.

It was expected that other professional asso-
ciations, libraries and interested groups and
individuals would wish to participate in the new
scheme. Further information can be obtained from
the Executive Officer, x 35, Monaro Cres-
cent, Red Hill, A.C.T. 2603.

@ AMENDMENTS TO ARTICLES OF
ASSOCIATION OF THE AUSTRALIAN
ACOUSTICAL SOCIETY

The following special resolutions were passed

at the Annual General Mesting of the Society on

19th September, 1

- The definiton of Spsc:al Resolution in Article 1
be amended to
“$pocial Resolution” shall mean a resolution
of the Society, Council or Division Committee
passed in_accordance with the provisions of
Article 120."

Article 120 be amended to read:
“A resolution passed by a majority of not less
than three-fourths of the members of the
Society, Council or a Division Committee voting
in person or by proxy at a General Meeting of
the Society or a meeting of the Council or such
Comnmittee of which not less than twenty-one
days’ notice in writing has been given to every
member of the Society or Council or such Com-
mittee specifying the intention to propose the
resolution as a Special Resolution has been
duly given shall be a Special Resolution. The

Bulletin Aust. Acoust. Soc.

tained shall apply to any such meeting.”
2. Amend Article 104 as follows:
Delete — “Five members present in person
included amongst whom shall be two represen-
tatives at least of each of the two Divisions of
the Society (subject always to future: altera-
tions under this Article if more than two
Divisions are established) shall form a quorum
of the .
“Five members present in person included
amongst whom shall be one representative at
least of each of the four Divisions of the
Society (subject always to future alterations
under this Article if more than four Divisions
are established) shall form a quorum of the
Council.”
- Amend Artcle 74 by daleting “twenty- one and
adding “eight
Roplace Aricle 12 with the following:
“The number of Honorary Members shall not
at any time exceed fifteen (15) or 3% of the
Corpora(e Membership, whichever is the

N

eater.’
5. Roplace Aricle 14 with the following:
“It shall not be permissible for a Member of
the Society to apply for the grade of Fellow.
Unless otherwise provided by these Articles a
Fellow shall be entitied to vote at any General
Meeting of the Society and at any General
Meeting of the Division of which he is a mem-

6. Amend the following Articles as indicated:
Article 56 — Delete “30th day of June” and add
“30th day of September” wherever appearing
in Article 56.

Atticle 57 — Delete “30th day of September”
and add “31st day ol December” wherever
appearing in Article

Atticle 65 (2) — De!e\e “31st day of March” and
add “30th day of June” wherever appearing in
Article 65 (2)

Article 103 (g) — Delete “30th day of June”
and add “30th day of September” wherever
appearing in Article 103 (g).

©® GRAPHICS 1983
First Australasian Conference on Computer
Graphic

31 August-2 September, 1933
.S.W. Institute of Technology, S

This is the first conference of the Auslralasmn
Computer Graphics Association. It is held in
association with the Institution of Engineers,
Australia conference Computers and Engineering.
It is co-sponsored by the New South Wales Insti-
tute of Technology, the Association for Computer
Aided Design — ACADS and the Institution of
Engineers, Australia.

CONFERENCE SCOPE

Computer graphics cuts across almost all appli-
cation areas of computer usage. This Conference
aims to consider aspects of development, imple-
mentation and operation of computer graphics
systems from the point of view of hardware and
software design, user interfaces and maintenance
and management issues.

Vol. 11 No. 1 — 7




The Conference will include the following areas:
Computer-aided design, Business and manage-

ment_graphics, Numerical control, Medicine,
Personal computers, Research, Computer-
assisted learning, etc.

Enquiries:

The Conference Manager,
First Australasian Conference on Computer

phi
The Ingtituton of Engineers, Australia
11 National Circuit,

BARTON, A.C.T. 2600

©® SOUNDS OF SIMON AND GARFUNKEL
IN COURT

The Equity Court in Sydney spent three days
during January considering whether to_grant an
injunction sought by the Sydney City Council to
stop two outdoor concerts by Simon and Garfunkel
at the Sydney Sports Ground.

The council claimed that if the concerts pro-
gseded, council resolutions passed In 1980 and
1981 prohibiting outdoor, nig * concerts in
the Moore Par area would be violated and ha ro-
sidents in the area, upset by previous concerts,
would be inconvenienced by noise pollution and
crowd behaviour.

The promoters claimed that Simon and Gar-
funkel were not a “rock” duo and that the Sydney
Cricket and Sportsground Trust had allowed the
concerts to be held at its venue.

During the hearing before Justice Rogers, video
recordings of the Simon and Garfunkel reunion
concert in New York's Central Park in 1982 were
played and, by way of contrast, a concert by KISS

in America. The Sydney Moming Herald for
19 January, 1983 commented: ‘There was no foot-
tapping, only the promoters moved in rhythm. The
legal fraternity remained rock solid. “The loudest
part of it all was the clapping and cheering”, the
judge said after the Simon and Garfunkel tape. He
stopped the first song of the KISS video midway.’

A Sydney Morning Herald feature writer had
the following to say under the heading: Song and
Dance. ‘Probably the best free entertainment to be
had in Sydney at the moment is at the Equity Court
of N.SW., 12th floor, Supreme Court Building,
Queens Square.. That's where the Sydney Gity
Council is trying to persuade Justice Andrew
Rogers to ban next month’s Simon and Garfunkel
concerts planned for the Sydney Sports Ground.
Yesterday the court watched a videotape of Simon
and Garfunkel singing Mrs. Robinson, Home-
ward Bound, America, Kodachrome, and Scarbor-
ough Fair. At this point Justice Rogers felt he had
heard enough, but the barrister for the concert pro-
moters, Brian Rayment, said enthusiastically that
Justice Rogers really must hear them doing Wake
Up Little Suzie and Sounds Of Silence.

While these songs were being found on the
tape, the court was treated to a video of the
American flash-in-the-pan rock group called KISS
(not to be confused with the European theatre
troupe now performing in Sydney). No one could
make out the name of the first song KISS were
performing, but in any case, Justice Rogers called
a halt halfway through it. He asked, a little plain-
tively, if he would be hearing any Neil Diamond.
He was also amused by a City Council document
which said that any concert which used electronic-
ally amplified instruments was automatically a rock
concert. He asked whether this meant that if

“Oh no", he said, “Why pay good money for tickets when we can hear the concert in the comfort of our own home"!
Vol. 11 No. 1 — 8
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Luciano Pavarotti used such instruments, he was
a rock performer. The City Council’s representa-
tive said yes. The show continues at 10a.m. to-
day, and it's open to the public.’

In finding for the promoters, Justice Rogers
sought undertakings from them and stated that, if
these undertakings were breached, court action
Would result The promoters® undertakings include:

he to
monitor noise Ievels, “tho eroction of a sh-melre
high, 16mm. particle board barrier on the north-
eastern side of the stage; two of the speakers will
be not more than 10 melres high and al others six

hoping to get a free concert,” he said. “But we
can't hear a thing and Simon and Garfunkel are
such a nice group, aren't they?”

By 7.50 in Moore Park Road, you could hear
faint whistling and distant cheers. You could also
hear a few birds, voices from the local pub,
someone’s stereo — and traffic.’

The sound system for this outdoor concert was
designed by Peter Knowland and Associates. Full
use was made of the directional properties of the
loudspeaker units which were carefully located so
as to irradiate the audience with minimum spillage
into the surrounding residential areas. The tone of

metres or below; that a |
corporated into the sound system to limit speaker
input and that noise be kept below 70 to 75 deci-
bels if a southerly or south-westerly wind of more
than .5 knots was blowing at specified points in
the Moore Park residential area.

In commenting on the concert itself, the Sydney
Morning Herald for 5 February, 1983 reported:

“‘Council stavf with noise-monitoring equipment
were on duty at several locations around the
grounds last night.

But the Cross family who live right on Moore
Park Road, opposite the Showground, were actu-
ally disappointed they couldn't hear more.

““We were going to take chairs outside to listen,”
said Margaret Cross. “But we can't hear a single
thing.” Inside, all you could hear was their tele-
vision and that traffic again.

“If we were going to complain about the noise
from over there, it'd be when the cricket is on.
That's much noisier, but then we'd never complain
about that because we love cricket.”

In Oatley Road, a City Council engineer was
lurking on a balcony, behind a tall tree.

At that time, in that street, you couldn’t hear a
thing and a couple of doors up from him, a middle-
aged visitor was quite disappointed. “We'd been

jests
Ihet e Gosian of 1he sound system was omimently
successful. No court action was necessary
against the promoters.

METROSONICS INSTRUMENTS

BWD INSTRUMENTS PTY. LTD. proudly announce

that they are now the sole and exclusive distri-

butor of the Metrosonics range of Environmental

Noise Measuring Instrumentation.

BWD are a long established Australian manufac-

turer of high quality electronic test instrumenta-

tion well placed to service me requirements of the
oise Measurement Indust

A recently released Noise Dosime(er is described

under New Products.

For further details, contact:

BWD Instruments Pty. Ltd.

Miles Street, Mulgrave, Vic. 3170

P.O. Box 325, Spnngvale Vic. 3171

Phone (03) 561 2865

BWD Instruments Pty. Ltd.
10 Euston Street
Rydalmere, N.S.W. 2116
Phone: (02) 684 1800

Plants that click when they are thirsty

An Australian_scientist has found that drought-
stricken plants make noises when they are thirsty. The
noises are clicking sounds which are caused by the
vibration of the tiny water pipelines inside the plants.

Professor John Milburn of the University of New
England at Armidale in New South Wales listens to
the sounds with a miniature microphone placed in the
stems of the plants. He says that the technique could
provid, breeders. with - means of moasuring the
drought-resistance of new types of plants. It could
also help farmers when they are selecting varieties of
seeds to grow in arid areas.

Professor Milburn started his experiments with the
caster bean plant and plans to eavesdrop on most of
the crops grown in Australia.

(New South Wales Business Review No. 10,
June/July 1981)
Bulletin Aust. Acoust. Soc.

AUSTRALIAN STANDARD — AUDIOMETERS

The Standards Association of Australia has pub-
lished a new edition of s standard dealing with audio-
meters used in the measurement of hearing los:

AS 2586, which supersedes AS 243.1 and A 4591 6,
was revised as a consequence of changes which occur-
red in the corresponding IEC standard.

This standard provides for the requirements of five
types of audiometers — type 1, 2, 3, 4, and 5, based on
the type of test signal they generate, pure tone or
speech, or both, and according to the mode of opera-
tion, their complexity or range of functions they test,
e.g. diagnostic, screening, free-field. Use of audio-
meters to this standard will assist in the correct
measurement of hearing loss for various purposes in-
cluding hearing canservation, fitting of hearing aids, etc.

Copies of AS 2586 can be purchased from any SAA
office at a cost of $8.80 plus a $1.50 postage and
handiing charge.
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SIDDBUNS
R INSURATION

MEMBER: SIDDONS INDUSTRIES LIMITED GROUP
MANUFACTURER OF ROCKWOOL INSULATION

SIDDOIIS A.S.F. BAFFLES

I.OW COST AHD VERY EFFEC'I'IVE'

CONTACT: S.A. & N.T.: Siddons Insulation: Research Road, Pooraka, S.A.
(Head Office & Factory) ~ Phone: (08) 262 6611
vic.: Siddons Insulation: Lot 39 Park Drive, Dandenong
Phone: (03) 791 4677
N.SW.: Siddons Insulation: 12 Verrell Street, Smithfield
Phone: (02) 604 1488
ap.: Insulco: 39-45 Balaclava Street, Woolloongabba
Phone: (07) 391 7733
WA ACIL: 15 Fairbrother Street, Belmont

Phone: (09) 277 6444
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PURGING NOISE

Included in the annual merit awards of the Associa-
tion of Consulting Engincers Australia was an award
ociates Pty. Lid. for their work
m Purge Silencer, New Zealand.
Blring the commissioning of power station boilers, the
purging operallon releases extremely high noise energy
whose intensity is deafening not only for those in the
immediate vicinity, but more significantly at more dis-
tant locations as far as many kilometres.

e new Huntly Power Station in New Zealand has
been sited on the opposite side of the Waikato River
from the township of Huntly. New Zealand Electricity
faced a dilemma because of the problem of silencing
the purge process not only for the protection of the
workers at the station but equally for the peace and
amenity of the people in the township across the river.
The design developed by Louis A. Challis & Associates
allowed the purge cycle to take place without the
peoplo in_tho township being awaro of the purging
process. The judges consrdared (h\s a fine engineer-
ing solution to what woul we been a most
sivious cmATONTENta proble.

UPWARD AND ONWARD
Professor Neville Fletcher, one of our Consulting
Editors, has been appointed to the position of Director
of the Institute of Physical Sciences, CSIRO, Canberra.
The Institute of Physical Sciences is one of five re-
search institutes within CSIRO and encompasses ten
research divisions together with the Australian Numeri-
cal Meteorology Research Centre. The Institute is res-
ponsible for_conducting scientific and technological
research in the physical, chemical and mathematical
sciences and aims to meet the needs of Australian
industry as well as leading to increased understanding

of the physical environment.
Nevile has previously worked in the CSIRO Division
of Radiophysics from 1956 to 1960. In 1960 he trans-
from o

Faculty of Science, Chairman of the Professorial Board
and a Pro-Vice Chancellor. For some years he was a
member of the Australian Research Grants Committee
and is currently President of the Australian Institute of
Physics and Secretary (Physical Sciences) of the Aus-
tralian Academy of Sciences. Despite all his commit-
ments, he has found the time and energy to produce
a steady stream of research publications in both solid
state physics and acoustics.

e wish Neville well in his new position and hops
that somehow among the rarefactions of his new ad-
ministrative world there may still arise the occasional
acoustical condensation.

RETURN TO PORT JACKSON
Two underwater acousticians returned from the
US.A. to the Royal Australian Navy Research Labora-

. David, who has previously worked
with sonar systems at the Defence Research Centre
Salisbury in South Australia, has spent the last three
years as an assistant to the Counsellor for Defence
Science at the Australian Embassy in Washington DC.
Marshall has spent 18 months working on mathematical
aspects of underwater acoustics at the Naval Ocean

Bulletin Aust. Acoust. Soc.

Systems Centre (NOSC) in San Diego. This posting
was in exchange for an 11-month stay at RANRL by
David Gordon, a Mathematical Acoustician from NOSC.

MARION IN TRANSIT

Our Wanaging Editor, Marion Burgess, and her hus-
band Mike, who works at RANRL, have departed for
England for a stay of 18 months. Marion is taking 12
months study leave from University of N.SW. and the
remainder of the time as special leave, Tho Bulletin
team will probably stagger from one crisis to another
in her absence. We will miss her cool, efficient way of
handling our business matters.

NEW MEMBERS
It gives us great pleasure to welcome as Sustaining
Members the following bodies: Sound Attenuators Aus-
tralla, Stramit Industries L., Pitstock Py. Lid, BWD
Instruments Pty. ssociation of Australian
Acoustical Consutanf
o wish 10 weloome the folowing new members
recently elected to the Soc
hich, member — C. J. Buller, sub-
senber - A johnson, member.
VIC.: D. J. Sanderson, subscriber.
SALP.J.
Q: P U,

Brook, member — L. H. Zetlein, subscriber.
. Fishburn, subscriber.

Transfers: G. R. Wild from South Australia to New
South Wales — D. Tuck from Victoria to South Aus-
tralia.

Resignations: The following members have resigned:
i J. Gayler‘ South Australia — A. L. Ratcliff, South

ustralia.

R.B.K. ACOUSTICS PTY. LTD.
Following the retirement of Gerald Ry from Riley.
Barden, and Kirkhope Ltd.

y Dr. Sam Richardson. Readers
may note that Sam Richardson is a potential candidate
for membership in the Society.

DAY DESIGN PTY. LTD.

Athol Day M.AAS. has established his consulting
aeoustical and mechanical engineering practice. at
2 Tate Place, Lugamo, N.S.W. 2210.

BOB WEIR JOINS S.AA.

No, SAA. in this instance does not stand for
Standards Association of Austrlia, but Sound Attenua-
tors Australi Weir, once a member of the
Victoria divisi prior to ingorporation, has moved from
Dunn Air Conditioning to Sound Attenuators Australia
and ls re-entoring the acoustical fied.

AN AMALGAMATION
chse Abatement Products Pty. Ltd. and BTR Silentflo
td. have amalgamated under the name NAP
suamﬂa Pty. Ltd. and are operating from 21 Browns

Road, Clayton, Victoria.

Vol. 11 No. 1 — 11



people comings and goings personal news people comings and

NEW BOSS FOR THE E.P.A.

Andrew Hede M.A.A.S. formerly Head of the Socio-
Acoustic Research Section of the National Acoustic
Laboratories is now Head of the Noise Control Branch
of the Environment Protection Authority Victoria. Strictly
speaking, Andrew’s title is Chief Noise Control Officer.
Many members may have heard Andrew being inter-
viewed by Terry Lane on the ABC in late February.
Torry observod the e of Chief Noise Control Officer,
and commented that the title conjures up the picture of
not just a chief, but all the Indians as well.

A SOUND HOBBY

From Peter Anderson M.AA.AS. in Queensland | have
received a clipping from The Brisbane Telegraph with
the heading Sound Hobby. The item in the Telegraph
concerns Will Tonisson an audiologist, who is currently
working on his PhD research into the problems con-
fronting deaf children.

The results of his speech research appear to sug-
gest_that the reasons one deaf child develops language
while others do not are related to the speed at which the
child’s brain can unscramble distorted messages. “The
speed at which the brain processes messages varies
enormously in all people, but doesn't constitute intelli-

ence,’ . ““Deaf children who develop good
speech have highly developed processing abilies and
could be identified at an early a

And what has this to do with a sound hobby? Music
is his hobby; and Will has recemly ve\ﬂased his 'IlSl
Gountry and ‘wester record.. The-songs,

&1 Love You Counry Muslc Man are
his own compositions. They were written on his Camira
property amid the ducks, geese and children, far away
from the academlc Irappmgs of the university.

OCCUPATION "HEALTH COURSE
om Mrs. Margaret Czako of the Department of

Al Eduestion University of Sydney, we have re-
ceived a press release describing the 15th course on
Occupational Health for Industry. The course is a five
ay non live-in full-time course covering all aspects
of occupational health in industry, including the recog-
nition and evaluation of noise hazards. The closing
date for enrolment is April 9 and further information can
be obtained from Mrs. Margaret Czako at Sydney
6923177,
MORE PEOPLE

More people should be mentioned in the Peoples
Column and your columnist reminds you of the nee
for readers tb_forward to me ftems Jor this column.
ftems should be forwarded to Graeme E. Harding &
s Pty. Ltd., 22a Liddiard Street, Hawthorn,
Victoria, 3122,

GRAEME HARDING.

For more information phone

Sydney (02) 428 1388

THE CHADWICK GROUP

Melbourne (03) 560 2422

CHADGYP

POURED IN PLACE
GYPSUM
ROOF DECKS

CHADGYP Roof Deck Systems provide:
~~_ e Versatility of design @ A monolithic

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

Canberra (062) 80 6333
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INTERNATIONAL NEWS

INTERNATIONAL INSTITUTE OF NOISE
CONTROL ENGINEERING
The following change of address for the Secretary
General has been nc
The Secretary Genoral
International institute of Noise Control Engineering
Celestijnenlaan 200 D
B-3030 HEVERLEE-LEUVEN
M.

LGIUM.
Request for Research Items:

The International Institute of Noise Control Engineer-
ing (I/INCE) was founded in 1974 as an organisation
dedicated to the application of noise control technology
for the benefit of the public. It provides leadership
through the organisation of international conferences
and seminars on noise control engineering, especially
the INTER-NOISE series of conferences. 1/INCE also
seeks to develop interdisciplinary contacts between
Noise Control Engineering and other related fields of
work, and promotes international co-operation in re-
search on noise control. I/INCE has twenty member
societies in seventeen countries spread over five
continents.

As part of its responsibility to promote co-operation
in research, |/INGE publishce a howslatier which con:

tains news items of |n(emallona\ interest. One of the

throughout the world. These items will ay
“Research” column of the newsletter. Individuals
working in noise control research are encouraged to
ms to the newsletter. It is not necessary
o provide details of the. resuls of the rescarch: th
scope and subject matter are sufficient. Information
hould be sent to Dr. A. Cops, Editor, I/INCE News-
letter, Celestijnenlaan 200D, B-3030 Heverlee, Belgium.
Information on cther I/INCE activities may be obtained
from the I/INCE General Secretariat at the same

FOURTH INTERNATIONAL CONGRESS
OF THE INTERNATIONAL COMMISSION
ON BIOLOGICAL EFFECTS OF
“Noise as a Public Health Problem
25 dune, 1963, TURIN (tly).
Structure of the Congr
e work of the Gongress will be conducted in soven
sessions. These will be composed of the members of
the respective International Noise Teams, together with
their inited spoakers. The Team thus formed will
examine the following topic:
Roview of the literature “published since the Frei-
urg Con
(6) Scientifc papers,
(c) Discussion, 5
(d) Proposals for a scientific programme in the light
of the needs brought out by the papers and during
the discussion, -
Elaboration of ‘a programme for future scientific
activity.
Australian members of the Teams include:
Norm Carter {Team 1: Noise-induced Hearing Loss).
Ray Pissse (Team 2: Nolse and Communication)
Further details avail
| Frofessor 6. Rossi Brogramme and Planning Ch
epartment of Audiology, 3, via Genova -
Tove TORING tab).

Bulletin Aust. Acoust. Soc.
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STOCKHOLM MUSIC ACOUSTICS
CONFERENCE SMAC 1983
28 JULY to 1 AUGUST, 1983

SMAC 83 is_a_joint meeting of the CATGUT
ACOUSTICAL 'SOCIETY and_the INTERNATIONAL
ASSOCIATION OF EXPERIMENTAL RESEAR
SINGING. It is organised by the Music Rcouetics Gom:
mittee of the Royal Swedish Academy of Music, with
support rom the Dept. of Specch Communication and

Music Acoustics (head: Gunnar Fant) at the Royal
Institute of Technology (KTH) and from the Swedish
Acoustical Society. The conference will be held at
KTH in the ceniro of Stackholm.

main topics of SMAC 83 will
£ ACOUSTICS Gr STANGED” NS TROMENTS. nd
GING. The main themes are planned to be
(1) Voice-source/breathing interaction in singing,
(2) Voice-source/vocal-tract interaction in singing, and
(3) Optimising measurement of physical instrument
properties: How and What?

SOCIAL PROGRAMME. A series of events is planned
for the evenings, including: A concert of winning
pieces from a composition contest for the New Violin

OC( t — an upera performance at the authentic 18th
entury opera house at Drottningholm — a reception
ot the Stogkholm Town Hall
Iso_planned are a MATES' PROGRAMME and a
KIDS' PROGRAMME.
SMAC 83 is timed to synchronise with the 11th ICA,
which will be held in Paris, 19-27 Jul

uly, 1983 and the
Sciences,

Further information may be obtained from:

SMAC 1983, Dept. of Speech Communication and
Music _Acoustics, KTH, $-100 44, STOCKHOLM 70,
SWEDEN.

CATGUT ACOUSTICAL SOCIETY
20th Birthday

The Catgut Acoustical Society, Inc., with head-
quarters in Montclair, New Jersey, is one of the more
active acoustical societies, with  current memborship
of 841 including 209 member 9 countries other
Than the U.SA. The Society was officially staried with
20 charter members in 1963 as an outgrowth of a small
group who shared in violin research with Professor F.
A. Saunders during the 1950's. From a starting budget
of $165 there is now an annual expense budget of over
$20,000, which is met by subscriptions, contributions
and income from publications.

The main categories in which the Society functions

are

1. Dissemination of information on usical acoustcs,
violin making, music and related a

2. Bagio rosenreh " adtive collaboration is main-

'd among research workers in musical acous-

n Australia, Canada, China, Europe, Great

Britain, Hong Kong, India, Japan, Scandinavia,

South America, U.S.A. Seven International Techni-

cal Symposia have been held, including one in
Wollongong at the time of 10 ICA.

3. Applied research — design and construction of

IN OCTET — continuing development of

testing for improving conventional

Sroustiea

instruments.
4. Musical development ew composi
arrangements for the Violin Octet.
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5._Education in violin making and testing.

The Gataut Acoustical Socety NEWSLETTER which
started more or less as a bulletin for members, has
become a respected refereed archival journal known
throughout the world. A strong effort has been made
to keep the NEWSLETTER and the activities of the
Society on a broad spectrum relating to interests in

music, musicians, violin makers as well as those in-
terested in acoustics.

The current annual subscription is $20.00. Enquiries
and payment may be made to: Mr. Rex P. Thompson,
10 Rothesay Avenue, HAZELWOOD PARK, South Aus-
tralia 5066

FRENCH GOVERNMENT SCIENTIFIC AND
PROFESSIONAL SCHOLARSHI
The French Government is n"enng a limited number
of scholarships to enable Australians working in scien-
tific and professional fields to visit France for three to
six months in the period January to December 1984 to
further their experience through observation and partici-
pation
Benefits: (a) Monthly allowance of around 2400FF,
(b) Economy class air travel from France to
Australia,
(c) Book allowance,
(d) Registration fees,
(e) Internal travel.
Note: Travel to France from Australia is not provided.
Conditons: Applicanis must be: Austraian citizens, st
25 years of age as at 1st January in
year of tenure, possess appropriate aca-
demic or professional qualifications, have
practised a profession for at least two
years, have some knowledge of French
and present a detailed programme includ-
ing advice of acceptance from a French
institution.
Closing date: 31st May, 1983,
Further information and application forms are available

The Secretary,

Department of Education

(French Govemment Scientific and Professional
Scholarships)

P.0. Box 826
WODEN, A.C.T. 2606

® 11th ICA

The 11th Congress will be held in Paris (Hotel
SOFITEL, Paris, July 19-27, 1983. The venue for
the opening session will be the main theatre at
the Sorbonne, in Paris. GALF (a group of French
speaking acousticians), will be wnuuy responsible
for the organisation of the Congres:

The Congress will deal with every aspect of
agoustios, and will be heralded by three smaller
“Satellite” Symposia, held i
MARSEILLE: July 1213 on active sound absorp-

tion and acoustic feedback control;

LYONS: July 15-16 on acoustic radiations from
vibrating structures;

TOULOUSE: Also July 15-16 on oral communica-
tion.

7 rue

Details: 11th_ICA, Sscremnax SOCFI,
Michel-Ange, F.75016 PARIS.

SEVENTH NEW ZEALAND ACOUSTICAL
SOCIETY CONFERENCE

THE UNIVERSITY OF CANTERBURY, CHRISTCHURCH,
NEW ZEALAND

THURSDAY AND FRIDAY, 7 and 8 JULY, 1983
Call for Papers

This Conference is organised every two years to
promote_communication in_acoustics with particular
reference to work being carried out in New Zealand. An
important objective is to stimulate interchange between
research workers, engineers, architects and planners.

Papers will be selected for presentation upon review
of an abstract not exceeding 100 word:
date for receipt of abstracts is 30 Apri
address is: Professor D. C. Stevenson, Mechanical
Engineering Department, University of Canterbury,
Private Bag, Christchurch.

In New Zealand and many overseas countries, en-
vironmental noise and its effect on people is being
neglected. It is suggested that the theme of the
Conference be concerned with all aspects of both

Vol. 11 No. 1 — 14

indoor and outdoor environmental noise in an attempt
to bring to the attention of people and politicians, both
the short and long term detrimental effects. However,
intending contributors are invited to present papers on
any subject in acoustics nference will be
organised into sections. If you think you can make a
contribution, however short, please send a summary.
Itis hoped to organise ssions to discuss parti
cular subject areas If suffcient Interest s shown. 1t is
not intended to publ oceedings of the Conference
but it would be desirable if a printed paper was avail-
able as arrangements could be made during the
Conference to obtain copies at cost for participants
who would like one.

An initial estimate for the cost of the Conference, in-
cluding morning and afternoon teas, is $25.00.

For further information, write to:

Professor D. C. Stevenson

Chairman, Organising Comittee,
Department of Mechanical Engineering,
University of Canterbury,

Private Bag, CHRISTCHURCH.
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“Valuable Books

from Butterworths”

Analytical Acoustics one Ultrasonic Imaging Industrial Noise Control Handbook
B Stumpt, Professor of Physics, O Universiy, | by Groguss by Paul N Gharemisinot and Poter P Cheremisinof!
om0 260 op $30.50 Slock o 67466 1980 224pp $59.00 Stock No 75649 1977, 1978 361pp $54.00 Stock No 65495
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Plane Boundaries — Spherical Waves and Radaton | $o0c D95 (0
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Utirasonics In Liqids and Solids.
Ultrasonics 81 Conference
Proceedings Contol— Ingruments -
Reference n-mnrAeoumc Noise Control | $63.00_ erighion, UK. 30 Jun to 2nd Juy 1981 Interpolation and Mapping —— Glossary.
by WL Ghari Stock No 10267
978, 680 1525 0G0 Stk o 2090 Eﬁ!‘.‘:&}: and he Anmal Word, Physics of

terizaton, Visualzation 1,

Contents
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0 Sources — it "

Butterworths

Fo st Enorgy
Rrayae (GEA) N mmm etorences. Appana
Tablos for Combining Doci Publishers to the Professions

271-273 Lane Cove Road, North erc. NSW, 2113
PO Box 345, North Ryde, 2113 Telephone: 887 3444

Butterwo

Publishers to the Professions

Products frequently used in
TV-Radio Stations
STRAMIT
Sloppmg Centres
Audl!ona
ACOUSTIC CONTROL FOR ALL Offices

Swimming Pools

SITUATIONS USING — Theatre Complexes
STRAMIT BOARD--WOODTEX--EASIWALL Factories

Community Halls
Gymnasiums
Acoustic enclosures
Education Centres

Incorporating Composite roof/ceiling systems
specially designed wall-partition panels:

~

spood Dack Roofing 'S¢ amic eam mequ

<ramic Board
s: Board y

SV | [SUUTT TUUIW | (EUUUTU SUUU0Y | [ UU

The optimum roof/ceiling construction

STRAMIT INDUSTRIES LIMITED

A National Company using 100% Australian products

SYDNEY CANBERRA MELBOURNE
(02) 631 5222 (062) 80 5921 (03) 329 7611

WOODTEX

LIGHTWEIGHT WOODWOOL
BUILDING SLABS
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Fuiure Events

AUSTRALIA
1983

July
Environmental Engineering
Conference
Dotals: The Conference Manager, The
institution_of Engineers, Australia, 11
National Gircuit, BARTON, A.C.T. 2600.
August 31-September 2, SYDNEY
First Australasian Conference on
Computer Graphics
Dotais: Tho Conteronce Manager, First
Australasian Conforence on Computer
raphics, The Instiute of Enginoers
Australl, 11" National Gircuit, BARTON,
AC.

September 19-22, BRISBANE
Second National Local Govern-

Participants will have individual
studio time with programming
assistance.

Details: Dexter Morrill, Computer
Music_Studio, Colgate University,
Hamilton, NY 13346.

July 12-14, SURREY, UK.
Ultrasonics International *83.
Detals: 2. Novak, IPC Science & Tech-
9y Box 63, Guildford,
SURREY GUS 561, UK.
July 13-15, EDINBURGH
Internoise 83.
Secretariat: Institute of Acoustics, 25
hambers Street, EDINBURGH EH1 1HU.
July 13-15, DELFT, NETHERLANDS
Joint IUTAM/ICA Symposium on
Mechanics of Hearing Processes.
Organiser: Dr. Mex Viergever, Dopart-
Informatics,

Taplcs ndlade " rafic Conlrol.
Structures, Soil Mechanics, Coastal
Protection, Water Supply & Sewer-
age, Urban Planning, Environment
Management, Computer Systems,

etc.

Detait: Tho Conference Managr, Con-

feronce on Local Governmont Enginoer-

ing 1983, The Institution of Engineers,

Australl, 11 National Circull, BARTON,
. 2600.

INTERNATIONAL
1983

May 9-13, CINCINNATI, U.S.A.
Meeting of the Acoustical Society
of America.
Chairman: Horst Hehmann, 119 Glen-
mary, CINCINNATI, OH 45220.
June 21-25, TURIN, ITALY
Fourth International Congress of the
International Commission on Biolo-
gical Effects of Noi
SNoise as a Public Fealth Proble”.
Details: Professor G. Rossi, meam
and. Planning Chairman, Head, Depart-
‘ment of Audiology, 3, via Genova - 10126
TORINO (ITALY).
Jduly 7, 8, CHRISTCHURCH, N.Z.
7th New Zealand Acoustical Society
Conference, University of Canter-
bury, Christchurch:
: tevenson,
Engineer Department,
University of Cant lsrbuly, Private Bag,
CHRISTCHURCH, NEW ZEALAND.

July 11-24, COLGATE
UNIVERSITY, U.S.A.

Summer Computer Music Workshop.
The workshop will be held at the
Colgate Computer Music _Studio
using the Digital Music Systems
DMX-1000 real time signal proces-
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Bert Chivorsty o Technology, 7.0 Box

356, 2600 AJ DELFT.

July 19-27, PARIS, FRANCE

11th !cA—Inlemahonal Congress
on Acol

Satolie Sympos\a

July 12-13,” MARSEILLE, Active Sound

Ansmpum ‘and Acoustic Feedback Con-

U 15-16, LYON. Acoustic Radiations
from Vibrating Structures,

Jul/ 15-16, TOULOUSE, Oral Communi-
cation.

Detals: Secretariat SOCF!, 7 uo Michol-
Ange, F.750

July 28-August 1, STOCKHOLM,
SWEDEN

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

Details: Stockholm Music Acoustic Con-
ference 1983, C/o Dept. of Speech Com-
munication KTH, $-100 44 STOCKHOLM
7

Auaust 1.6, UTRECHT,

NETHERLA

10th Imemanonal

Phonetic Sciences.

 Organizing Socrotariat, Ofo
entlon Sarvices, Kelzeasgracht

792 1017, EG AMSTERDAM

August 1-6, TOKYO, JAPAN

4th World Congress of Phoneticians,
Contact: Secretariat, Phonetic Society of
Japan, 7213 Daita-2, Setegaya, TOKYO-
5

Congress on

September 4-7, LONDON

British
/s: above society, M. Martin,

The Seclelar 1175 Gower Slreul LON-

DON WCTE 6,

September, PARIS

Information Processing Congress.

ermieu, 6 Flace W Vaioi,
F75001 Paris.

October, HIGH TATRA,

CZECHOSLOVAKIA

22nd Acoustical Conference on

Electroacoustics and Signal Pro-

cessin

Frelrmmury /n/orms'lwv Acoustical Com-
Czechosi. Academy of

Sc e, Socr. Dr. . Jai mlsk!, Fmvlr

nicka 8, 11000 PRAGUE 1

November 7-11, SAN DIEGO

Meeting of the Acou:(ica\ Society of

ica.

Chairman: Robart S. Gales, Co
stems _Centre,

Sy
Dita0, TAtoniA 165,

1984

May 7-11, NORFOLK, VIRGINIA
Mae!mg o| the Acoustical Society
of Am¢

Chﬁlrmam Namy H. Hubbard, Acoustics
and Noise Reduction Div., NASA Langley
Research Center, Langley Station, Mail
Stop 462, HAMPTON, VIRGINIA 23665.

August 21-24, SANDEFJORD,
NORWAY

5152,
SAN

FASE 84 — 4th Congress of the
Fegeration of Acoustcal Societies
of

Topio: Solvlng todays noise prot
echnological and pollllcal
aspects; Planmnq with respect to
environmental noise; Acoustics in
Condition Diagno:
Secretariat: FASE 84, Secr. Gen. J. Tro,
ELAB, 034 TRONDHEIM-NTH, NOJ

5

October 8-12, MINNEAPOLIS

Meeting of the Acoustical Society of

America,

Chairmy W. Dixon Ward, Hearing Re-

search Lubomlcry, Unlve!slly oI Mvnner
sota, 2630 University Ave., S.E. MINNE-

APOLIS MINNESOTA 55414.

October, HIGH TATRA,

CZECHOSLOVAKIA

23rd  Acoustical Conference on

Spoech and Music in Environment.
ecretar fouse of Technology, Ing. L.

Garahkova, Skultetyho Street, 881 30

BRATISLAVA.

December, HONOLULU, U.S.A.

Internoise 84,

1985

s:vlumbar 18-20, MUNCHEN,
IMANY

Drgamsbd by VDI MUNCHEN.

Internoise 85.

1986

TORONTO, CANADA
12th ICA Congress (International
Commission on Acoustics).
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Speech Waveforms in Cerebral Palsy
—An Acoustic Analysis

Janis L. van Doorn
Department of Biological Sciences
Cumberland College of Health Sci

East Street, Li N.S.W.

ABSTRACT: The advent of in the use of digital
a surge which has been aided by significant advances in the understanding of the acoustics of speech production.
Applications of these techniques have been made in areas such as speaker identification and verification systems,
and in speech training aids, but to date there has been little interest in the area of cerebral palsied speech. Features
of cerebral palsied speech have traditionally been assessed by perceptual means, and so analysis of cerebral palsied
speech by a popular digital method called linear prediction has provided some objective measures of acoustic
features to complement the perceptual ones. In particular, a spectral analysis using linear prediction was made to
estimate the first three resonant frequencies of the vocal tract during continuous speech. Comparison of the time
trajectories of these resonances with similar trajectories from fluent speech revealed that resonance transitions in

speech
duration, and showed slower rates of change than the trans

possible interpretations of these differences in terms of articulatory function.

of frequencies, of longer
itions for fluent speech. Conjecture was then made on

1. INTRODUCTION

““Cerebral palsy" is the term which is used as a collective
description of conditions where there are disorders of the
body’s motor functions — non-progressive disorders
which have been caused by damage to the central
nervous system either before, during, or shortly after
birth. Cerebral palsy does not refer to disorders such as
mental retardation and perceptual and behavioural
disorders which may also occur when there has been
damage to the central nervous system. It is, however,
possible that cerebral palsy may be accompanied by
these other disorders.

The motor disorders of cerebral palsy can affect the
function of the muscles involved in the production of
speech just as they affect the postural muscles. The
effect of motor disorders on speech in cerebral palsy is
widely varied, from no effect at all through to complete
inhibition of speech. Speech production involves the
interrelation of respiratory, laryngeal, and articulatory
(lips, tongue and jaw) musculature, and any of these
areas may be affected in cerebral palsy. A significant
proportion of the cerebral palsied population have
unintelligible or barely intelligible speech because of
disorders in the articulatory muscles, and it is in this area
that the research work reported in this article has been
concentrated.

The movement of the articulators (lips, tongue and jaw)
during speech causes the shape of the vocal tract to
change, and this in turn alters the resonance properties
of the tract, resulting in the production of different
speech sounds. Analysis of the speech waveform which
enables the resonant frequencies of the vocal tract during
continuous speech to be determined has the potential to
provide information about the corresponding articulator

However, the " ic-mapping” between
resonant frequencies and articulator positions during
continuous speech is extremely complex, and a great
deal of research will be required if it is going to be

Bulletin Aust. Acoust. Soc.

possible to interpret acoustic data obtained from wave-
form analysis in terms of the corresponding articulatory
‘movements.

‘This concept of acoustic-mapping would be a particu-
tarly useful one in the area of assessment of articulatory
disorders in cerebral palsy. Until now, such assessment
has relied solely on perceptual judgment of trained
clinicians, and if waveform analysis were able to provide

nasal cavity

ure 1: Schematic diagram showing the mejor anatomical com-

— the lips, tongue, jaw and velum which
couples the oral and nasal cavities).
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information about articulatory movements and positions,
then resources would be available to assist clinicians by
providing a non-invasive and convenient tool for the
identification and treatment of speech disorders: a tool
which is less subjective than the current perceptual
analysis, and yet one which could then be linked to the
physiological aspects of speech.

The complex time-dependent nature of the speech
waveforms makes its analysis a difficult problem, and it
was not unil the advent of the sound specirograph i
1946 th could
relallvslv efficiently. e sound spectrograph has con-
tinued to play an extensive role in speech research, even
though it has limitations in terms of the type of analysis
which can be performed, and in the resolution and range
ofits display. The advent of high speed digital computers
has seen a surge in available speech processing tech-
niques, a surge which has been aided by significant
advances in the understanding of the acoustics of speech
production (Fant, 1960). An overview of some of the
available methods has been presented in Flanagan (1972)
and Schafer and Rabiner (1975).

Most of the digital speech processing (echnlques have
as their model
of speech: among these is the Ilneav pmu.mmn model

which has become predominant in both the analysis and
synthesis of speech using digital computers. The appli-
cation of linear prediction of speech to the analysis of
handicapped speech has until now been limited to deaf
speech, and so the analysis of cerebral palsned peech

by this method is a novel approach to the ication
of somo of the acoustic charactersics af corebral
palsied speech.

2. THE PHYSICS OF
SPEECH PRODUCTION

The Physiological Speech Mechanism
Human speech can be considered as an acoustical
pressure wave produced by the voluntary physiological
movements of the anatomical components which consti-
tute the speech mechanism. These components can be
considered as a power supply (lungs), an oscillator (vocal
folds), and a resonator (the vocal tract consisting of
pharyngeal, oral, and nasal cavities) (see Figure 1). A
complex interrelation between these components allows.
a range of sounds to be produced by the vocal system;
sounds which are then organised into structured speech
(see Figure 2).

VOTCED S0UNDS.

A A

Voot ol wibraes o
siperiodic

Airstrean trom

UNVOICED SOUNDS

4

Vocal folds remain
open to allow wizpeded
airfiow.

D VOCAL THACT CONFIGURATION
ol sound with tongue high
4 i Tommard in-the vesa1
(heeay
o ith tongue low
—y and ot the buck of the vocal
ract.
S— 7Y
a1
asal consonant where oral
Inasal cavity is blocked at the
1ips and sound is radiated
i fron the nostrils.
(rat)
olced consonant where air
eefoarive: 15 channelled chrough a
" nacrow opening in the vocal
S tract to produce turbulence.
(z00)
3 consonant wit
fricative Trace contigura-

Cion a5 72/-

/5/
(sue)

Stop consonant where vocal
stop tract is blocked at the Lips|
ot and then released suddenly.
(pat)

Figure 2: Production of various speech sounds. For voiced sounds,
s provided by the vibrating vocal folds.

Voiced fiicatives (e.g. /2/) there is & secondary sound source when
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air is channelled through a narrow opening in the vocal tract to
produce a turbulent flow. For unvoiced sounds, there is no sound
produced by the vocal folds, but there is a source in the vocal
tract, such as a constriction at some point in the vocal tract (e.g. /5,

or an occlusion which is released suddenly le.g. /p/).
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1o be modified so that the harmonics in the vicinity of the resonant
frequencies of the vocal tract are predominant in the output speech
‘spectrum.

Spectral Properties of the Acoustic
Speech Waveform
The speech mechanism can be treated as a source-filter
system, where the source of sound is produced by the
interaction of an airstream with the glottis, or with a
constriction or occlusion in the vocal tract; or both; and
this sound source is then filtered acoustically by the
resonance properties of the vocal tract (comprising oral,
pharyngeal, and possibly nasal cavities). It is pertinent,
then, to consider the spectral properties of this sound
source-filter system for the various speech sounds.

The final spectrum of the speech sound at the lips
(and perhaps nostrils) is a combination of the source and
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filter characteristics of the sound system at a particular
time. The individual source spectra, the frequency re-
sponse characteristics of the vocal tract, and the final
combination of these two to produce various sound
spectra is illustrated in Figure 3.

Models of Speech Production
Successful models of speech production have been
developed which assume a linear system consisting of a
sound source and a filter which produce an output speech
wave. The properties of the source and the filter are
assumed to be constant for short time intervals during
the production of speech sounds. The linear system can
be represented by the simpified diagram shown. in
Figure

—

— filter system
where the source is either provided by vibration of the vocal folds,
or by & noise generato, an th fter s provided by the resonatiog
cavities of the vocal tract.

Various modsls 1o represent boxn the. source and the
filter
o hats modsls can be found in Fomt (1960), Flanagan
(1972) and Rabiner & Schafer (1978). Models of the source
are based on elther an acoustic mathematical treatment,
or an equivalent transmission line analogue treatment.
Models of the filter system (vocal tract) can be divided
into several categories: (1) models which make a direct
acoustic analysis of sound waves in the vocal tract, (2)
models which use a transmission line analogue of the
acoustic properties of the vocal tract, and 1) “torminal
analogue” models where the vocal tract is represented
by a system which has spectral characterstics which are
controlled by a set of parameters which are in some way
related to the process of speech production, but do not
directly represent the physics of speech production.
Various digital models of speech production come into
this last category, including the application of the linear
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prediction model to speech — a model which has been
particularly successful i f speech,

Analysis of speech using the linear prediction model
then b g T A M)

and the model which was usad to carry out the speech
processing in this project.

3. THE LINEAH PREDICTION MODEL
OF SPE!
Linear pmdlcllon techniques in the area of speech pro-
cessing have become widely used since their introduction
in 1970. Since that time there have been numerous
reports in the literature illustrating applications of linear
prediction coding of speech. These applications include
pitch detection and measurement, spectral analysis,
vocoders, speaker verification systems, speaker identifi-
cation systems and speech training aids for the deaf.
Fundamentally, the linear prediction model of speech
assumes that in a digitised speech signal, a single sample
can be estimated as a weighted linear combination of a
certain number of immediately preceding samples;

»
sy o= T asns,
Peta

where s, is the nth speech sample, 'y is the estimated
value, a (k = 1, ..., p) are the weights and p is the
number of past sam

This linear prediction formulation of the speech wave-
form is equivalent to treating the composite effects of
the glottal excitation (source), vocal tract shape (filter)
and lip radiation as an all-pole filter with transfer function

5
HE@ = 6 /(- Taah,

where G is the gain of the filter.

In other words, the speech waveform is modelled as
the output of a linear all-pole filter.

The all-pole fiiter model for speech production is
closely allied to the speech synthesis model where speech
is modelled as the output of a linear time-varying system
excited either by quasiperiodic pulses (for voiced speech)
or a noise source (for unvoiced speech). The all-pole
model is an accurate representation of non-nasal, voiced
sounds, although for other sounds, such as nasals (e..
Inl, Imi) énd fricatives (e.g. /sl, /f/, the transfer function
should also contain zeros as well as poles, and so the
all-pole model is not as accurate for these sounds.

POLES AND ZEROS

In xrsnfom notaton, the mnmn function of a linear
system can be represented

Lz} = Alz)/Biz)

where Afz) and B(z) are polynomials in . The roots of the

polynomial Alz) are referred to as the zeros of L(z), while

the roots of B(z) are referred to as the poles of L(z), that s,

when B(z) = 0, L(z) tends to o
The occurrence of poles is related to the resonant fre-

quencies of the system.
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a, that gives optimal spectral estimates of the speech
signal. Each segment of speech for which ay is calculated
must be short enough that the filter parameters can be
considered to remain unchanged (usually 10-20 ms).
The optimal estimate of a, is found by using a least
squares technique to minimise the total squared error E
between the actual and the estimated speech signal for
the duration of the analysis segment. E is given by

o
E )n: (5, = s = I (s, - kE1 ASn-il?

Putting dE/da, = 0 fork = 1,..., p leads to a set of
p equations in p unknowns which can be solved for
a,k = 1,..., p. The calculated parameters aj can be
used in a variety of ways to estimate speech character-
istics such as the reflection coefficients of the vocal tract,
the resonant frequencies of the vocal tract, and the vocal
tract area function, depending on the particular speech
processing application required.

In the generalised approach to linear prediction de-
scribed above, the exact range of summation of the total
squared error, and the definition of the signal s, in that
range have not been specified. Two major methods of
linear prediction analysis have been derived from different
specifications of the summation range, and the definition
of the waveform segment s, These methods have
become known as the autocorrelation method and the
covariance method (see Figure 5).

SRR

Bevor &+ js,

e Corriusee mue Actomurtatation ethos

0snzu - "
tetinition of

/30, + 0 doads to selving

Figure 5: Comparison of the two main formulations of linar prediction
analysis of speech known as the autocorrelation method and
covariance method. Both methods stem from the same basic

signal, and its definition over the analysis frame, leading to slightly
different estimates for the weights.
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Apart from the different formulations of the general
method, there are other computational details which
must be assessed for any particular application of speech
processing — the samplmg rate for digitisation of the
he signal,
the duration, shape and position of the analysis frames
within the digitised speech signal, and the order of the
linear predictor filter. The decisions about all of these
factors are necessarily empirical to a large degree, and
can be made on the basis of information gleaned from
the literature and, where necessary, by experimental
comparisons of different conditions.

4. ANALYSIS OF CEREBRAL PALSIED
SPEECH

The acoustic analysis of cerebral palsied speech reported

here actually constitutes part of a larger project where

the relationship belwaen the scoustic speach waveform
and nals

from apocch artculator muscles 1 1o be investigated for

cerebral palsied speech.

The aim of this particular study of acoustic features of
the speech waveform is to establish comparative differ-
ences in the acoustic speech signals for fluent and cere-
bral palsied speakers, concentrating on features which

1 he f the speech
articulators, so that these acoustic features can eventu-
ally be related to the electromyographic signals recorded
during articulator movements involved i speech.

In particular, the values of the resonant frequencies of
the vocal tract (referred to as formants) depend on the
shape of the vocal tract, which in turn is determined by
the relative positions of the articulators (lips, tongue and
jaw). Hence, these resonant frequencies are significantly
altered by movements of the articulators. During continu-
ous speech, the positions of the articulators are continu-
ously changing in a complex way, and so too are the
frequency values of the formants of the vocal tract. Using
linear prediction analysis it is possible to construct a
time trajectory of the formant frequencies during continu-
ous speech.

From speech studies it has been found that the fi

bility of voiced speech, and in view of any future practical

application of this research to aid the inteligibility
cerebral palsied speech, the project was concentrated on
alinear prediction analysis of speech which provided the
trajectories of the first three formants during a test
sentence* where a large range of articulator movement
was required.

Formant trajectory studies

Formant trajectories are a reflection of the dynamic
nature of the speech waveforms during continuous
speech. In this particular study it was evident from
inspection of the formant trajectories for the first three
formants of the test sentence that there were certain
transitional features in the first and second formant
trajectories which were consistently present at particular
instances in the sentence for all of the fluent subjects
(Figure 6). These formant transitions were investigated

* The test sentence used was, “Do all the old rogues abjure
weird ladies?”
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Dphonetic features in the sentence are found to be present for each
subject.

in detail, and transitions
in the formant trajectories for the cerebral palsied
speakers, using the following criteria: (1) the formant
pattern during the transitions (i.e. whether the formant
frequencies were rising or descending, and the inter-
relationship between the first and second formants),
and, provided that the transitions for the cerebral palsied
speakers had similar patterns to the fluent patterns, (2)
the durations of the transitions, (3) the frequency range
of the transitions, and (4) the maximum rate of change
of the formant frequency during each transition.

These criteria were chosen because there is some
evidence that each of them is related in a complex way
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to the dynamic of the ing
continuous speech (Stevens and House (1956), Stevens
House and Paul (1967), Ohman (1967)): the formant
pattern appears to be an indicator of the correct move-
ments of the articulators, the duration of the transitions
would appear to be an indication of the time taken for
the articulators to move from one position to another,
the frequency range of the formant transition could be
interpreted in terms of the range of tongue movement
(in both the inferior-superior and anterior-posterior
dimensions), and the maximum rate of frequency change
during a transition appears to be an indicator of the
relative velocity of the articular movements. These
relationships are tenuous, complex, and have not been
fully investigated, although many speech researchers
consider

relationships would be a highly significant step in helping
to unravel some of the mysteries of the production and
perception of speech.

Results of formant trajectory studie
From this investigation, the most frequently occurring
abnormal acoustic effects found i the speech of cerebral
palsied speakers, and possible physiological interpreta-
tions can be summarised as follows.

The formant patterns for cerebral palsied subjects for
some of the transitions deviated from the patterns seen
for all of the fluent subjects. Each cerebral palsied subject
had individual anomalies in their individual patterns,
and remarkably, for any one subject, these anomalies
were generally reproducible over several repetitions of
the tss( ssnmnce Theaa unamalous pattems could be

incorrect
articulatory muvamams in cersbral palsied speech.

For those transitions which had patterns similar o the
fluent patterns, measurements showed that
(1)the durations of the transitions for cerebral palsied
speakers were generally longer than the durations for
fluent speakers, and this could probably be linked to
toanother.
@) the frequency ranges of the transitions were reduced
for the cerebral palsied subjects when compared with the
fluent subjects, and this appears to be associated with
areduced range of tongue movement (especially anterior-
posterior movements), and
(3)the maximum rates of frequency change during
transitions for cerebral palsied subjects were reduced
when compared with the fluent speaker rates, which is

—— =

Figure 7: Smoothed contours showing the time trajectories of the
ebadod

f¥at theoe wcel rac resrances Mt P Az £ during o single

ladi wb/ecm ISI m ssl 5 o
‘speech rate than for fluent speech is clearly e

omitted_transitional features are present o some subjects and
slower frequency transitions over a smaller frequency range were
also measured.

5. FUTURE DIRECTIONS

Both the analysis technique developed for this project,
and the results of the analysis have provided a basis for
further research. Firstly, in relation to the linear predictive
analysis of speech, it would be possible to pursue a
theoretical line of research to develop an improved model
for speech production which more closely represents
physiological features, taking into account such factors
as losses in the vocal tract, and zeros in the transfer
function associated with the glottal source and with
cauphng 1o the nasal tract; and indeed continued work

probably a reflection of reduced rates of y
movements (Figure 7).

It is interesting to surmise on the perceptual effects
of the acoustic abnormalities. It would seem that the
inappropriste ansidon pattms found i caebyal pason

be eased

hnm several quarters (e.g. Markel and Gray, (1976),
Flanagan, (1972), Rabiner and Schafer, (1978). Another
area of research related to analysis techniques which
could prove useful, particularly in clinical application, is
the

speech woul
duration and slower rates of frequency chsnge during
transitions can also_produce perception of incorrect
sounds (Liberman, Delattre, Gerstman and Cooper,
1956). Hence, the long durations and the slow rates of
transitions found here could well have a significant
effect on the intelligibility of cerebral palsied speech, in
addition to incorrect sounds produced by incorrect
articulatory placement.
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of real-ime linear prediction analysis of
speech using microprocessors, which would require an

and its computational efficiency. The recent rapid devel-
opment of technological research into the use of micro-
processors in human-to-machine communication has
opened the possibility of accurate real-time linear pre-
diction analysis and synthesis systems which could be
used in clinical applications.
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For example, the recent development of improved
speech analysis techniques means that these techniques
could be applied to dysarthric speech in cerebral palsy,
to assist in the assessment of specific disorders, a task
which is presently reliant almost solely upon perceptual
judgments of trained specialists. It will still be necessary
1o establish the importance of specific objective acoustic
measures in relation to their role in speech perception,
because it is the lack of intelligibility resulting from
speech disorders which leads to communication diffi-
culties in cerebral palsy, and so it is important to know
what acoustic features play a significant part in speech
intelligibility. Speech synthesis makes’such an investi-
gation viable because artificial means can be used to
alter various acoustic parameters, and hence the effects
of these alterations on intelligiblity can be observed.

Secondly, with regard to the results obtained from
this study, a natural extension of the project (which was
designed into the initial experiment) is the correlation of
formant contours for the test sentence with the electro-

signals which were recorded
from fourteen lip, tongue, and jaw muscles, so that
information can be gathered about the effect which
individual muscles have on each of the formants during
continuous speech, thus providing a data bank for
dynamic articulatory-acoustic mapping for both fluent
and cerebral palsied speech, using electromyographic
activity as an indicator of articulator movements. The
correlation of electromyographic and acoustic data could
well lead into areas of research on the aetiology of
disorders in cerebral palsied speech. Several researchers
have already developed thoughts on possible causes of
motor dysfunction in the speech musculature in cerebral
palsy (e.g. Kent and Netsell (1978); Harris (1976)) and
information gained from the correlation of electromyo-
graphic activity and acoustic features should shed further
light in this direction of research. Following from this,

any study of physiological disorders, such as those found _

in cerebral palsy, must enhance the understanding of
normal physiological function, and this applies equally
to speech as to other functions. Consequently, a study
of disorders in cerebral palsied speech and their causes
may well enlighten us on some of the mysteres of motor
and their eventual

speech waveform in normal connected speech

Not only have the results ol this project opened up
veszalch

assistance in speech therapy, and could also be useful
in the form of a visual display which represents in some
way articulatory parameters which may require adjust-
ment for the correct articulation of sounds and words.

As previously mentioned, the powerful analysis tool
of linear prediction lends itself to the possibility of real-
time on-line analysis of speech in a microprocessor en-
vironment. This opens up numerous application ideas,
ranging from a modest home training device for speech
improvement, where speech sounds can be analysed,
and a representation of the vocal tract (such as the area
funmom displayed visually, and compared with the
ed sounds, which could be generated both as an
auio signal and 25 2 visual dislay, hrough o ambtious
ideas such as a speech translator for cerebral palsied
people who have barely intelligible speech. Some of the
findings from this comparative study of formant traject-
ories during continuous speech could provide the basis
for development of a sound translation map for individual
cerebral palsied speakers.
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Digital Techniques in Acoustics
Part 2: Analysis of Stored Data

Robert W. Harris
CSIRO Division of Mineral Physics
Lucas Heights Research Laboratories

Private Mail Bag 7, Sutherland, N.S.W. 2232

ABSTRACT: The most common techniques that can be used to analyse sampled and digitised data are surveyed and
several computer programs supplied to illustrate how the techniques can be implemented.

1. INTRODUCTION

Analog signals have been sampled, digitised, and stored
with the Nyquist criterion being satisfied (sampling fre-
quency is at least twice the highest frequency present in
the signals) and the number of binary digits employed
sufficient to give the required accuracy. To extract further
information from the stored data, various calculations
are carried out using discrete formulations of mathemati-
cal parameters. The quantities calculated for a single
variable can be a simply computed parameter such as
the mean value or a parameter such as the power spectral
density. When two or more different signals are being
studied it is often desired to know the nature of the
relationship between the signals and this can be realised
by a calculation of either the cross-correlogram or the
cross-spectrum which leads to a calculation of the transfer
function.

There are many types of calculation that can be carried
out on stored data so only those which are considered
the most customary techniques will be considered.
There will also be a limited discussion of new techniques
under development. Some computer programs written
in the BASIC language which can be implemented on a

are included as i so that the
reader can become familiar with how a discrete formula-
tion s transposed into a useable program.

For the statistical parameters to be useable, two
requirements should be met; that the signal be stationary
(statistical properties of a sample of a signal at one time
be unchanged by a shift in the time origin) and ergodic
(signal observed be not dependant on its beginning). The
ergodicity requirements may be relaxed, however, the
signal should be stationary or the sample interval chosen
50 that the signal may be considered stationary over the
interval (sometimes referred to as the quasi-stationary
approach).

2. PARAMETERS FOR ONE VARIABLE

2.1 Mean Value

The mean or average value is simply obtained by adding
together all the values and dlvldmg by the number of
values. If the values are x; where i = 1,2,3... N, and
X denotes the mean, then
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X = (1NIx m

where the summation over i is from 1 to N.

If a sequence of data points has a non-zero mean, this
is often subtracted before any further computations are
carried out. The computer program in Appendix | shows
how the mean is calculated.

The calculation of the mean value can be used as a
first test for stationarity since the mean value for a
stationary signal does not depend on when a sample is
taken, so that

= Zxism @

where the summation over i is from 1 to N.

The mean defined by equation (1) is a time average.
However, due to computer storage requirements, the
maximum value for N may be limited, so an altemative
is computing many different values for the mean and
then averaging these results (ensemble averaging).
Ensemble and time averaging are equivalent for signals
which are stationary and ergodic.

22 Variance and Standard Deviation
The extent to which a signal fluctuates can be expressed
by the variance which is the averaged squared deviation
about the mean value. If there is no correction for the
mean then the mean square is calculated. The square
foot of the variance is the standard deviation and is the
same as the rms (root mean square) value for a signal
with zero mean. If o is the standard deviation, and o? is
the variance, then

=[/N-1]Z(x — %2 @

where the summation over i is from 1 to N, and N1 is
used instead of N because one degree of freedom has
been lost. (For N large one can neglect the —1). The
variance is a measure of the total energy associated with
variations about the mean value.
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The next level to test the stationarity of a signal is
with respect to the variance. Since the variance involves
the squaring of the values it is referred to in statistical
parlance as a second-order moment, so that if the variance
is independent of the choice of time origin, the time
series can be called stationary to the second-order. The
computer program in Appendix | shows how the variance
is calculated.

23 Kurtosi
The mean is the first-order moment and the variance is
the second-order moment. An n-order moment can be
defined as.

AN E (% = 37 @

where the summation over i is from 1 to N.

A parameter based on the fourth-order moment (n = 4),
which has been shown to be important in the assess-
ment of mechanical integrity, is the kurtosis which has
a value of 4 for most normal distributions and a value
different when a loss of mechanical integrity resulting in
mechanical impacts occurs. The kurtosis is defined as
the fourth-order moment normalised by the second-order
moment:

[E x = %141/ [Z x; — %2 5)

A computer program to calculate the kurtosis s included
in Appendix I

24 Probability Den
Further details on the nature of a signal can be ascertained
by computing the probability density function (pdf) wi
allows the probability that a variable lie between two limits
to be determined from an area under a graph. A typical pdf
graph is shown in Figure 1, and the probability that x lies
between x; and x; is given by the shaded area under the

Fig.1.

Typical

probability density function graph.
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graph. Once the pdf f(x) is known, then the mean and
mean square can be simply computed by integration

x = [xitadx ©®

meansquare = | x¥flx)dx 0

whers the it of the Intpretons e from — s 1 + o

e pdf from digitised data is simply a
somng of the values into amplitude levels and_then
counting how many values occur at a specific amplitude.
The computer program of Appendix | provides a method
of computing the pdf.

25 Autocorrelation
The autocorrelation expresses the relationships within a
signal in the time domain by multiplying a delayed version
of the signal with itself and then averaging (integrating) for
different values of the delay. If 7 is the delay and T is the
averaging time, then the autocorrelation is given by

Ry (r) = (1) xit)xit+7) dt, ®

where the integration is from 0 to T.

A correlogram is useful in ascertaining whether a deter-
ministic signal such as a sine wave is buried in random
noise since the sine wave continues to relate to itself for
increasing values of the delay while the noise does not.
The autocorrelation can therefore be used as a basis for
signal recovery. The autocorrelation can also be the
starting point for the calculation of the power spectral
density.

The discrete version of equation (8) when At is the
time between samples, is

R i) = [1/IN =1 E x4 ©

where the summation over j is from 1 to N —i and i takes
values from 0 up to a suitable maximum so that the value
of N—i is not so small that the accuracy suffers. The
value of the autocorrelation for no lag is the mean square,
ie. Rul0) = [x?ay

26 Power Spectral Density
Often a more meaningful description of a time signal is in
the frequency domain so that the amount of energy in
different frequency bands can be determined. The
parameter employed is the power spectral density which
is constructed so that the energy between two fre-
quencies is the appropriate area under the power spectral
density versus frequency graph. There are three main
ways of computing the power spectral density.

2.6.1 Blackman-Tukey Method
The earliest method of computing the power spectral
density is to use the fact that it is the Fourier transform of
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the autocorrelation. If Sla) is the power spectral density
where @ = 2. frequency, and i is the square oot of —1,
then

Sule) = | Relr) exp (—iwr) dr 10)

Now, since Rulr) is symmetrical about = = 0, only the
real part of the complex exponential need be considered,
and if the maximum value of  is T, equation (10) becomes

T
Sule) =2 [ Rylrcos wr) dr an
3

where the integration is from 0 to T and the value of
the frequency cannot exceed the Nyquist frequency.
The autocorrelation and power spectral density for
broad band noise passed through a tuned circuit are
shown in Figure 2. The discrete form of equation (11) is

Su (jAw) = E Ry liA7) cos (27ij/N) 12

where Aw = 27/INA7).

T w
Autocorrelation (R,(T)] and power
spectral density (S, (w)) for white
noise passed through a tuned filter

Fig. 2

A problem can arise if the autocorrelation does not go
to zero for the largest values of the lag since equations
(11)and (12) assume that the function being transformed
is zero at the extremities. The application of a weighting
function to ensure a zero value, will modify the results
while overcoming the effects of a discontinuity at the
extremes of the correlogram. A compromise situation is
the end result and a further discussion on this subject is
included in the section on the direct use of the Fourier
transform.

2.6.2 Direct Fourier Transform

The Fourier transform of a signal can be used to compute
directly the power spectral density. If x(t) is the signal
and X(iw) the Fourier transform; then

Xliw) = Sx(l) exp (—iwt) dt (13)
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where the integration is usually carried out from — oo to
+ 00, however, since the integration is usually only for a
time interval T, this will be indicated by a suffix. The
power spectral density is then given by:

Suxlw) = (1/2T) Xyliw) X7 (i) (14)

‘where * refers to the complex conjugate.

The discrete form of equation (13), to calculate the
discrete Fourier transform (DFT) using the fact that
exp (if) = cosf + isind,is

Real [X]] = (1/N) E x; cos (2ij/N)
s)
Imag (X = (=1/N) E x;sin (2ij/N)

where the summation over i is from 1 to N and j ranges
from1,2... NI2.

As mentioned in the previous section, since one is
dealing with finite length time samples there arise
certain problems when carrying out Fourier transforms
due to discontinuities at the boundaries of the sample
interval, and to overcome this some “window-carpentry”
is required. Since there is still argument about the
optimum form of this “carpentry”, the simplest proce-
dure which is usually quite effective will be described.
The Hanning window is a simple averaging procedure,
where if af] represents the Nth coefficient after Hanning
and ay before, then

all = 0258y + 05ay + 0258y,  (16)

The length of a time slice taken for analysis s usually
limited by the available storage for data, so to improve
the statistics many time slices can be taken and the
results of th d ing).

A limitation on all techniques used for computing the
power spectral density for a sample of a signal is that
the frequency resolution (the smallest separation of two
different frequencies that can be identified) depends on
the total length of the sample used (the longer the sample
the better the resolution), which can pose a serious
estriction for transient signals.

The calculations required for the Fourier transform of
a signal are time consuming because of the large number
of sine and cosine functions that have to be evaluated.
Appendix Il shows how a DFT is calculated. Several
simple techniques can be used to speed up the calcula-
tions, such as using a precalculated look-up table for the
trigonometric functions, or building up the trigonometric
functions by using the expressions for the sums of
angles. However, the trigonometric functions have
certain properties which have been used to develop a
fast technique for calculating Fourier transforms. Special
dedicated processing units employing the FFT algorithms
have been constructed and are used in modern spectrum
analysers.
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A simple description of how an FFT algorithm is
developed follows. The discrete Fourier transform can
be written as

X x, exp(— 2xirk/N) (1]

where the summation over k is from 0 to N~1; the
values of r range from 0 to Nf2, and the properties of
the complex exponential have been invoked. For nota-
tional convenience put

W = exp(-2xi/N)
Then equation (17) becomes

X, (18)

L x, Wik

The calculation of all X, requires around N? operations.
The time samples, x,, can be subdivided into two series
of N/2 samples as odd and even values of k, so that

Yo = X
(19)

= Xaon

wherek =0,1,2,... N2~
Each of the two series in equanon (19) will have its own
Fourier transform

Y. = Dy wak
(20)
Z,

Lz Wk

where the summation over k is from 0 to Ni2—1. The
Fourier transform of the original series can now be
written as

X = T (yWek + z,Werke )
Y, + ZW2

2n

Thus, the DFT of a sequence x, of N points can be
constructed from the DFT of two sequences of NI2
points. Each of these two sequences can also be further
broken down until a sequence of 1 point is left whose
Fourier transform is that point. The FFT needs around
10,000 operations to transform 1024 points while the
ordinary DFT needs around 1,000,000 operations.

(To be continued)
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APPENDIX |

BASIC program to compute mean, standard deviation, kurtosis
and probability density function.

10 REM STATS PACKAGE
£ FEM OATAI Xt

& “NO.OF POINTS"N.
%0 o x«anwv

T

29 PRINT "STANDARD DEV.":SD
300 PANT -KURTOSIS" X

310 REM COMPUTE Pt

520 REM GET WAX VALUE
MY =0

PRINT 4
S0 NFUT VALUE X1

APPENDIX I

BASIC computer program to calculate power spectral density
via the discrete Fourier transform.

M PSD CALCULATION
REM INPUT N AT

REM PSD IN S{2)

NPUT N0 OF POINTS "N

160 PRINT “VALUES OF PSD”
170 FOR 11 TON2

N2= N
DIM X(N)SINZ) 180 PRINT “STEP"VALUE":SI)

‘8833223835
2

3502 ABS (X() 190 NEXT |
360 F Z< MV GOTO 200END
-z 500 REM GET DATA
W= 0 FOR =1 TON
zso nm sun INTO 100 TS 100 FOR S 520 INPUT X1
W - 1o9) 530 NEXT |

osoRte1T0100 120 1R =R + XU)-COS(FC-1+J) 540 RETURN
170M=MN 420P0)=0
180 PRINT “MEAN IS”"M Sonext)
190 REM COMPUTE SO LOFORI-1 TON
200 REM 45001
210FOR1=1TON LB 0n PO 1
Zz-x0-m 470 NEXT |
230 V=V, 480 PRINT “PDF VALUES™
Pri e P
250 NEXT | 1 “VALUE" ()
260K <KIV-V)
270V = VIN - 1)
280 5D = SORV)
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AUSTRALIAN ACOUSTICAL SOCIETY

Incorporated in New South Wales

GUIDELINES FOR

These grading gates are intended to provide a
measure of uniformity of consideration of applications
from prospective members.

In this, as in all other documents of the Society,
member with the lower case m means all members of
the Society in all grades; and Member with the upper
case M means those members of the Society in the
grade Member.

Article 16 provides for a variety of gates for admis’
sion to Membership. Gates MA, MB, etc. correspond
to Articles 16 (a), 16 (b), etc.

These gates are a guide only to the assessment of
applicants; they are not a simple checklist.

Admission to the grade Member is open to people
working in all fields of acoustics, such as bioacoustics,
electro-acoustics, auditorium acoustics, physical acous-
tics, musical acoustics, speech communication, ultra-
sonics, noise control, vibration, etc.

The i is an
and working experience in acoustics as assessed by the

Society i or
tion by the applicant's employer or other bodies.

The applicant’s application form with attachments
and any written testimony of the applicant's proposers
should be aimed at conveying to the Gouncil Standing
Comnittee on Membership the information necessary
for it to assess the applicant's understanding and work-
ing experience in acoustics.

Regardless through which gate Members are ad-
mitted, the admission requirement is the same, the
successful applicants should all be assessed as having
the understanding and ability to work in, and follow
developments in their field of acoustics at an adequate
level of competence.

In the details below the following interpretations
should be made:—

(i) Actively engaged in the science or practice of
acoustics means working in acoustics at what can
be assessed by the Council Standing Committee
on Membership as at an adequate professional
level.

One criteria which could be used is to judge

whether the employer of the applicant would be at

such a loss if the employee left that the employer

would need to advertise for the services of a
Vol. 11 No. 1 — 28

AND

person eligible for admission to the Society in the
grade Member.

Applicants should show that they are keeping
abreast of their field of acoustics by

(a) attendance at
Society: and/or

technical meetings of the

(b) subscribing to and reading acoustical journals
and periodicals: and/or

(c) doing research or development in their chosen
field: and/or

(d) attending symposia and conferences on acous-
tics: and/or

(e) working in a field where the work itself provides
a source of information feed back.

(ii) Engaged for 2 (4, or 5) years means a total asses-
sed time of 2 (4, or 5) years discounting time spent
on work of a non-acoustical nature. Thus an
elapsed time of 4 (8, or 10) years may be required
if only 50% of the applicant’s time is spent work-
ing in acoustics after allowing for other work.
Time spent in postgraduate studies in acoustics
may be assessed for the equivalent time in the
same way as any other postgraduate work ex-
perience.

(ilj) Recognised educational qualifications means a

legree or diploma (comprising the equivalent of
at least 3 years fulltime study) appropriate to the
field of work of the applicant.

Applicants must submit evidence of all degrees or

diplomas claimed.

Gate MA
Requirements for Admission to the grade Member

(i) Applicants must show they are interested in the
objects and activities of the Society.

(ii) Applicants must show that at the time of their
election they are actively engaged in the science
or practice of acoustics at a professional level.

(iii) Applicants must show that they have recognised
educational qualifications.

(iv) Applicants must show that they have been actively
engaged in the science or practice of acoustics at
a professional level for not less than 2 years.
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Gate MB
Requirements for Admission to the grade Member

(i) Applicants must show they are interested in the
objects and activities of the Society.

(i) Applicants must show that they have been actively
interested, or actively engaged in the science or
practice of acoustics at a professional level for a
total period of not less than 2 years.

(iii) Applicants must show that they have recognised
educational qualifications.

(iv) Applicants are admitted to this grade although they
are at the time of their election not actively en-
gaged in the science or practice of acoustics if it
is in the interest of the Society that they be elected.

Gate MC

Requirements for Admission to the grade Member

(i) Applicants must show they are mreresled in the
objects and activities of the Soci

(i) Applicants must show that at me time of their
election they are actively engaged in the science or
practice of acoustics at a professional level.

(i) Applicants shall submit for examination a thesis
1 eed to by the Divisional Committee.

The thesis should be of final year undergraduate

standard.

(iv) Applicants must show that they have been actively
engaged in the science or practice of acoustics at
a professional level for not less than 4 years.

Gate MD

Requirements for Admission to the grade Member

(i) Applicants must show they are interested in the
objects and activities of the Society.

Applicants must show that at the time of their

election they are actively engaged in the science

or practice of acoustics at a professional level.

(ili) Applicants must show that notwithstanding their
lack of recognised educational qualifications they
are suitable for election as a Member by reason
of their verified practical or theoretical experience
in the field of acoustics.

(iv) Applicants must show that they have been actively
engaged in the science or practice of acoustics at
a professional level for not less than 5 years.

GATES AA AND AB — REQUIREMENTS FOR THE
GRADE AFFILIATE

This grade is awarded in recognition of the profi-
ciency of technicians working in acoustics. It is open
to all people who make routine acoustical measure-
ments as, for example, in audiometry, or who make
routine selections of equipment according to estab-
lished procedures or similar.

Gate AA
Requirements for Admission as an Affiliate
Bulletin Aust. Acoust. Soc.

(i) Applicants must show they are interested in the
objects and activities of the Society.

(i)) Applicants must show evidence of satisfactory
completion of an appropriate certificate course or
other appropriate post secondary qualification.

(iii) Applicants must show they are engaged in the
science or practice of acoustics at technician level;
and have so been for not less than 2 years.

Gate AB
Requirements for Admission as an Affiliate
(i) Applicants must show they are interested in the
objects and activities of the Society.
(ii) Applicants must show they are engaged in the
science or practice of acoustics at technician level;
and have so been for not less than 5 years.

GATE SU — REQUIREMENTS FOR THE GRADE
SUBSCRIBER

Applicants must show they are interested in the
objects and activities of the Society.

GATE ST — REQUIREMENTS FOR THE GRADE
STUDENT

This grade is allocated to students in post-secondary
educational establishments. After graduation Student
members may remain in this grade whilst gaining their
experience. But in no case may a member remain in
this grade for more than 10 years.

(i) Applicants must show they are interested in the

objects and activities of the Society.

(ii) Applicants must show they are enrolled in an
accredited educational institution, OR that they
intend to gain experience for qualification as an
Affiliate or Member.

SUSTAINING MEMBERS

Sustaining membership is conferred in recognition of
the contribution made by the sustaining member.

The essentials are:

(i) The contribution precedes the conferring of Sus-
taining Membership.

(ii) The contribution may be financial or otherwise.

(iii) The contribution may be to the Society, or towards
its objects or activities.

(i) Sustalnmg Membership is conferred for a time

determined by the Council which may typically be
for a year.

(v) Sustaining members may be companies, partner-
ships, organisations, societies, corporations or
persons; if a person they shall not otherwise be a
member of the Society.

Authorised by 30th Council Meeting, 26 February, 1983.
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REQUIREMENTS FOR ELEVATION TO THE GRADE FELLOW

SPONSORSHIP OF FELLOWS

As Members cannot apply for elevation to Fellow-
ship the administrative processes- are different from
other membership grades.

(a) Each division’s Membership Grading Committee will
examine the Members in its Division every two
years to see if any Member's work, ability, or ser-
vice to the Society, warrants elevation of that
Member to Fellowship, and shall seek a sponsor for
such Member. Alternatively, any Member or Fellow
may sponsor a Member for elevation.

s

The sponsor shall prepare a recommendation for
elevation to Fellowship of the Member he or she
is sponsoring.

o)

The recommendation should be prepared without
the candidate's knowledge; and shall be a com-
prehensive history of the applicant. As a guide the
supporting information should include the follow-
ingi—

(i) Education, including all degrees and award-
ing institutions

(ii) Positions held

Major professional achievements and awards

(iv) Contributions to acoustics, including inven-
tions and patents

(v) Publications including the initial and final page
numbers for each publication. Please indicate
also whether the publication is an article,
letter, abstract, chapter in a book, etc.

(vi) Service to the Society.

(d) The sponsor should prepare and submit with the
supporting information a brief citation for the nomi-
nee. If the nominee is advanced to Fellowship, the
citation will be published in the Bulletin.

(e) At least two supporting letters for the nominee are
required. These letters should come from Fellows
or Members of the Society and must be requested
by the sponsor. Those writing supporting letters
should be asked for suggestions regarding the pro-
posed citation, and should include support for the
citation in their letters.

(f) Of the three letters required (one from the sponsor
and two from other Fellows or Members) not more
than one should be from a Fellow or Member em-
ployed by the organisation which employs the can-
didate.
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(9) The original sponsoring letter and accompanying
material and the letters of support should be sent
to the General Secretary who will forward the
Recommendation For Fellowship to the Council
Standing Committee on Membership.

(h) The Council Standing Committee on Membership
shall determine whether the nomination is accept-
able. Elevation is then made after Council ratifies
its Standing Committee’s determination.

CRITERIA FOR ELEVATION TO THE GRADE FELLOW

The awarding of Fellowship should be considered
exclusively a recognition of achievement such as might
be attained by from 10% to 20% of the Society mem-
bership. This should be measured in terms of contribu-
tion to the advancement of acoustics in the broadest
sense including conspicuous service to the Society. The
recognition of achievement should be based solely on
high standards of quality and merit; it should not be
subjected to arbitrary formula as to quantity of activity
or the percentage of persons warranting election to
Fellowship.

The following criteria are but a guide:—

(a) That the nominee has been a Membev of the
Society for not less than five years, and has been
interested in the objects and achvl\les “o e
Society for the same period

(b) That the nominee has for at least ten years been
actively engaged in the science, practice, teaching,
research or development of acoustics.

(c) That the nominee has made a sustained and out-
standing contribution to acoustics and/or the
Society; for example the nominee has advanced the
understanding or appreciation of acoustics in the

acoustics in industry or the community, or has
given outstanding service to the Society, or similar.

(d) The position or standing of the nominee and his
work, relative to others in the same field. For
example, if the nominee works in engineering
acoustics, his position or standing relative to others
in the same field; if he is a designer of architectural
acoustical products the position or standing of his
designs relative to others in the same field.

It should be noted that serving members of Council
and of the Council Standing Committee on Member-
ship are ineligible for sponsorship.
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Restoration of the
Sydney Town Hall Organ
Howard Pollard

(1) A Brief Report

The large pipe organ in Sydney Town Hall was de-
signed by Dr. Arthur Hill and built in London by W. Hill
& Son in 1886-89. The opening recital was given in
1890 by the visiting English organist W. T. Best. The
re-opening recital was given by Robert Ampt and the
ABC Sinfonia on 11th December, 1982. The Sydney
Town Hall organ is the largest pneumatic action organ
in the world and is considered to be one of the finest
concert organs available. The Sydney organ and the
Cavaillé-Coll organ in St. Sulpice, Paris are the only
large romantic instruments still surviving in their origi-
nal state. Following years of complaint over the state
of the organ, a committee of organists and_organ
builders was set up in 1964 to report to the City Council
on the state of the organ and to recommend appro-
priate action. This investigation was supported by an
independent scientific survey conducted by Dr. Howard
Pollard and Roy Caddy in which action response times,
acoustic delay times and pipe spzactra were measured.

The final recommendation was that the organ be
restored to its original state including the restoration
of the original pneumatic action and the removal of
later ‘improvements’ to the mechanism. This was an
important decision as most old organs with pneumatic
action have been converted to electric action, often
with unsatisfactory results both from the players' view-
goint and the side effecls that electric action has on
the tone quality. Keyboard performers r to
relay their digital insiructions via solid levere or col-
umns of air rather than to play on a set of switches.

The manual note action is unusual in that it operates
on a vacuum system set at approximately 10in. nega-
tive water pressure (organs were invented long before
Sl units). The stops and combination pistons are worked

the more usual

ressure system. Hm s

climatic_conditions, althoug
been standardised by the installation of air condition-
ing in the Town Hall.

Restoration of the organ has been skilfully carried
out by Roger H. Pogson Ply. Ltd. Under Roger Pog-
son's guidance, the work has included the restoration
of the original double-rise bellows, the complete re-
conditioning of all wind chests and the reconditioning
of the console, the latter work involving the removal of
many layers of dark varnish before the original natural
wood finish was revealed. In the course of the res-
toration a number of anomalies and unsatisfactory
features were found, the most serious being the poor
canstruction of the under-actions for the wind chests,

which according to s0n “appear to have been
built by first year appvenuces without supervision’. New
matching under-actions had to be designed for a num-
ber of the win

The pipowork was found to be generally i
condition, agai a number of inconsistenc
damage that had accumulated over the ysars. Appar-
ently, pipes had been moved around between the
different ranks as speech problems occurred, this being
especially evident in some of the reed ranks. Eventually,
all the pipework was restored to its original place and
condition, including the return of a Trumpet &' to the
Swell organ and a Vox Humana 8 to the Choir organ.

During 1939 the pitch of the organ was lowered by
about two-thirds of a semitone. The method used to
alter the reed pipes was rather disastrous resulting in
a loss of power and a deterioration of tone. Mr. Pogson
has now restored all the reed pipes to their former bril-
liance.  Altogether, the restoration of this fine instru-
meni, which look about ten years, is an outstanding
success story, as may be inferred from the following
article by the present Gty Organist. For furihor dataie
concerning the restoralion work, @ comprchensive
article by David be consulted in the
Journal of the B Tattute ot Organ Studies, Vol. 2,

good

(2) An Organist’s Perspective

Robert Amy
Sydney City ngams(

Between 1972 and 1982 the historic organ in the
Sydney Town Hall was restored. For the organist the
most immediate impact of the restoration is felt at
the console. Over the past decades the woodwork of
the console has been darkened through repeated coats
of stain and oil in order to achieve a match with the
colour of the surrounding stage floor—dark red/brown.
In returning the woodwork to its original light finish,
the restorers of the organ—Roger H. Pogson Pty. Lid.
of Sydney—have provided the organist with a very
bright and pleasant working situation.

Details of the console restoration offer further delight
to the player. All stop knobs have, where necessary,
been either repaired (no more first-quarter moons) or
replaced, with closoly matched letiring adorning the
new stop knobs. Even the missing Octave Oboe 4’ ol
ihe Solo has been replaced, thus bringing 0. close
one small chapter of the organ's folk-lore which, for
many years, maintained that the missing knob had been
purloined one school speech day by a mischievous Miss
St. Trinian. And joy of all joys, all stop names can now
be read from the normal seated position; hand-stands
and neck-twists being no longer necessary to bring the
names onto an apparent horizontal plane.
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Still at the console, the keys of the five keyboards
have been levelled so that the players fingers can now
speed over five sleck freeways rather than through the
pre-restoration pot holes which gave some notes deep
touch and others shallow touch. More than this, the
restoration has actually tured the instrument into
five manual organ again by making the. lowest key.
board, the Choir, fully operational once more. Prob-
lems with this keyboard had developed as the three
largest pipes in the case, situated immediately above
the console, began to sag. With gentle persistence, the
combined weight of these giant pipes (estimated 1o be
about 4% tonnes) began to grind the console, and
hence the mechanism of the lowest keyboard, into the
floor of the stage. With the resultant alignment prob-
lems, this mechanism required frequent repairs, and the
nature of some of these repairs throws a very positive
fight on the strength and durabillty of the rubber ban.

gipos have now been jacked up and secured, and
the Ghear acton roston

T instrumant's sixin keyboard, that played by the
feet, is completely new. It is at least the second new
pedal board to be fitted to the organ, the others
having worn out. The new pedal board is of Pogson’s
own radiating/concave design, and in this respect
differs from the original straight board.

But the sound of the organ is, of course, the organ
itself, and here the restoration effected a dramatic
change, improving the brightness, volume and attack
of the tone. But the last sound to become operable
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&3ain was that of the famous pedal stop — the Contra
Trombone 64'. With vibrations induced by the move-
ments of a brass “reed"” the length and
adult’s forearm, the number of cycles of the lowest

deep tones of this stop provide an addl(lonal thrilling
dimension below the Full Organ. Alone, the sound of
these pipes has something in common wit
cycle, and Kenneth Robins of The Bulletin described i
perhaps a shade loo enthusiastcally, as "harly mus

. . . probably apocryphal”. To the writer's
knowladge this 1s o only acoustic 64' stop in exist-
ence which is in operational condition, thus making it
a truly unique feature of the organ.

Taken as a whole the restoration has reproduced the
original bright tone of 1890. Pipes have been cleaned,
wind pressures restored and the tops of many smali

tially closed using an inverted cone tuner.
opened pipes, again speaking at full volume, have been
transposed and fitted with tuning slides. The brighter
tone has greatly increased the clarity and hence the
musical worth of the instrument, and this fact alone is
sufficient justification for the restoration.

The saying: “The best stop on an organ is a good
building”, is a glorious jumble of fact and fiction. While
the acoustical properties of a room in no way effect the
physical attributes or the tonal qualities of an organ.
they do colour the listener’s perception of that organ's
tone, and what is heard is what counts. The Sydney
Town Hall i a large, reverberant space, and one which,
in general terms, is flattering to organ tone. However,
in 1964 large expanses of the side and rear walls were
covered with acoustic tiles in order to control and im-
prove the hall's acoustic. At the same time appraisals
of the organ's tone altered alarmingly, for after the
mid-1960's, critics of the instrument loudly condemned
the dullness of tone. It could well be that the tiles
absoro a disproportionately high percentage of the
upper frequencies, thu: the organ of some of
it sheen and clarity, particulanly towards the back of
the_hall.

S0 Blthough the restoration of the instrument has
now been completed, perhaps the restoration of the
instrument's tone is yet to be awaited. Possibly an up-
dated treatment of the hall is required: one which
would marginally increase the reverberation time and
the proportion of upper frequencies, while at the same
time offering facilities for the clear understanding of
the spoken word.

The_restoration of the_organ has been a mighty

nd the Pogson firm and a succession of Gity
Counclls are all to be congratulated. But perhaps there

s yet one final step to be taken with regard to the
all ftsal, and if this can be proved to be the case, then
musicians and acousticians might conceivably be t
first to come together to initiate this step.

Audio wallpaper; sound in the round!

My vidauditory friend Daedalus reckons that spin-
ning-disc or moving tape sound recordings are very old
fashioned. Theso days with laser scanning there is o

ing parts at all; you might
hold the Tecord Sl and scan the Taser

lation by photodiode. But Daedalus then had a much
brighter idea. When radiation hits a surface, some is
absorbed and turned to heat — which of course warms
up and expands the air immediately around the point of
impact. A dark surface absorbs more radiation than a
light one, so a laser beam scanned along a track of
varying shade would produce a variation in air expan-
sion from moment to moment depending on the dark-
ness of the point it was passing. And a time variation
in air expansion is, simply, sound!

So Daedalus is inventing his splendldly simple audio
wallpaper. It is densely printed with o
tracks encoded as variations in shade.
“romantic,”
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etc. versions will be available, but

since for a 10,m spot size the average living-room wall
could carry two months of continuous playing an “all

our-long
its own 10-cm

sqi Will bo played fyom across the room
by nng the laser beam at the right speed
2long this ira e conversion of light to heat is

100% efficient and totally linoar, a 200.mW lasor should
produce adequately thunderous hi-fi.
Stereo would be elegantly provided by directing two
lasers in synchronism at separate right and left chan-
nels printed on opposite ends of the wall. An intense
laser beam can burn a black mark on white paper, so
such a beam, carrying an audio modulation and track-
ed along a suitable surface, would burn an optical
soundtrack in it, which it could later replay using a
much reduced beam intensity. So enthusiasts will be
able to pasteup audio wallpaper to receive their own
material. The whole technique could aiso be used for
public address audio hoardings, and audio roadsigns

1o be swept by lasers on the passing cars.
—From New Scientist.
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Student Project:

The promotion and publishing of ~science
amongst the potential and uncommitted students
is a serious business for the many competing
educational institutions and disciplines. Summer
schools, science competitions, lectures and de-
monstrations are all useful means of achieving this
end. The University of New South Wales is no
exception to these activities and each year con-

jucts a Science School for High School pupils
during which groups of students work for one
week on a short research oriented project. These
s are of interest in their demonstration of
principles, and the results in general will
confirm existing knowledge and in some instances
‘may reveal anomalies or new insights into the sub-
ject.  The following is a summary of one such pro-
Ject related to acoustics.

Some Characteristics
of Traffic Noise

John Dunlop (Supervisor), H. Merrit, G. Patis,
M. Souvannovang, J. Watford

School of Physics
University of New South Wales

INTRODUCTION

The urban noise environment is dominated by traffic
noise which is difficult to measure and to quantify.
This is partly due to the wide variety of traffic situations
— free flowing, stop, start, etc. — and of types of traffic
vehicles — cars, trucks, motorcycles, etc. Traffic noise
is statistical in character and most systems of quanti-
fying it make use of simple statistical parameters. The
most common single number values for example are
Lo — that noise level exceeded 10% of the time —
Lso and Luo, and predictions or extrapolations of meas-
urements are made usually assuming that the statistical
characteristics of traffic noise fits a normal distribution.

Another characteristic of ralfic is that it flows siong

imensional path and the noise may assume the
propertics of ine source Noise aa GIstinct rom point
source noise, the most prevalent condition in other
noise measurements. One proporty of fine sources,
that sound levels fall off by 3dB per d
tance from tho source, Is ‘often used 1o predict the
noise levels at different distances from a traffic noise
source.

The aim of the project was to examine these basic
characteristics of traffic noise by making measurements
in a simple situation.

EXPERIMENTAL METHODS

Sound pressure levels generated by a free flowing
traffic stream were measured at various distances from

. Vi
readings (by untrained observers) of the A weighted
Bulletin Aust. Acoust. Soc.

SPL were noted at 10 second intervals for 20 min. per-
iods using a B & K 2206 sound level meter set on fast

nse. Measurements were made on two consecu-
tive week days between 10 and 11 a.m. at distances of
8, 16, 32 and 64 m. from the near kerb.

The results of the sound pressure level measure-
ments were plotted as cumulative frequency distribu-
tions on normal probability paper as shown in Fig. 1.
This method of presentation permits an easy check of
the “normality” of the statistical distribution of noise
levels, a normal distribution being represented by a
straight line.

The traffic flow was also measured by counting the
number of passing vehicles in 30 sec. intervals over a
20min. period. These results were also plotted on

normal probability paper.

Fig. 1. Cumula luqunncy distributions of traffic noise
me distances of 8, 16, 32 and 64 m from
osdway, p|o(l.d on Cumulative Normal Probability

paper.

DISCUSSION

The cumulative frequency plots of noise levels at 8,
16 and 32m. from the roadway, as shown in Fig.
indicated by their linearity hat the Gisiroution of noiss
levels is close to being a Normal or Gaussian distribu-
tion, which i conaistont with Garkier workors (Alexan-
der et al., 1975). (Chi-square goodness of fit tests sup-
ported this at the 75% level of significance).

The distribution of noise levels at 64m. however
extibits some deviation from linearity (Fig. 1)
plotted on probability paper and this w: d to
fho offects of backoraund noise levels intruding o
the traffic noise_distribution. The background noise
was estimated at 51 dB(A) on the basis of measure-
Tents taken in the centio of the pi

The reduction in noise level with distance from the
roadway is illustrated in Fig. 2. In this graph the Ls
levels obtained from Fig. 1 have been used and the dis-
tance plotted is that from the noise measurement point
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to the centre of the second nearest traffic lane. The

that the traffic, approximates to,a lin sourcs, this valus
being consistent with values reported previously, o..

y Wegner and Don (1981) 3dB by De-
laney (1972). There is also a odubtion in ihe varsance
of the traffic noise level distribution with distance as
is indicated by the slopes of the graphs in Fig. 1. The
traffic flow was estimated to contain 5% heavy com-
mercial vehicles and the count results indicated that the
flow distribution from 30 sec. interval samples was very
close to being a normal distribution (with mean of 18
cars per 30 sec. interval, standard deviation 3) being
significant at the 95% level in a chi-square goodness
of fit test.

CONCLUSION

The results of measurements by untrained observers
(high school pupils) were consistent with previous
established work, confirming the general tenure that
the statistics of traffic noise Ures flowing) fit those of a
normal distribution and that the traffic stream approxi-
mates to a line source in its emission

Lso
dBA
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Fig. 2. Plot of measured L;, noise levels at various
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Some Highlights of an Overseas
Special Studies Program

Anita Lawrence
Graduate school of the Built Environment,
University of New South Wales.

1 divided my five months’ study leave approximately
equally between Western Europe and North America,
the first few weeks being devoted to a rather hectic
series of visits in France, Belgium, the Netherlands,
Germany and Denmark just prior to the commencement
of the European summer vacation period.

Europe

In Pars | had the honour o address members of the
French A al Sociely on “Acoustics in Ausiralia”
and | later spoke with Dr- JEAN MATTE! and B FacL
FRANGOIS o are both invoned in the organisation
of the 11th ICA in July and who were most interested
to hear of some of our experiences in Sydney in 1980.
Community nolse studies and building acoustics re-
search an e appear to be thriving in continental
Europe and I was impressed with the facilities_and
expertise_available in_ universities, government insti-
stutes and private consultancies. Room acoustics
studies are also in progress in several centres — the
most famous of these being in Gottingen, headed by
Professor MANFRED SCHROEDER. Professor Schroe-
der was enthusiastic about a possible new method of
measuring the acoustical characteristics of an_ audi-
torium during an actual performance, with an audience

UK.
Unfortunately, the situation in the United Kingdom
was a depressing contrast to that in the continent, due
to government funding cuts which were having
serious effect on wall-known acoustic research centres
and universities. Such centres take many years to
establish — to obtain the physical facilities and expert
researchers and yet they can be destroyed very quickly
as thei stalfdissipato through early etiremen, alterna-
tive employment, etc. n the economic situation
improves | anticipate. there. wil be. shortage  of
younger acousticians to take up the work again.

In spite of the gloom and despondency in Britain’s
academia and research establishments, about 80 dele-
gates attended the Institute of Acoustics Conference in
Edinburgh, held at the Universlty of Edinburgh, the
venue for Internoise this year. The topic was Auditor-
ium Acoustics and Electroacoustics and 28 papers were
presented over three days. Professor C. A. TAYLOR
of Cardiff University gave a very interesting invited
lecture-demonstration on the physics of the interaction
between player, instrument and acoustic environment.
Professor BRIAN DAY presented a Memorial Address
in hanour of Dr. vilhelm Jordan (naturally the Sydney
Opera House was mentioned) and Dr. MIKE
-described the new concert hall in Wengl " Now
Zealand. | presented an invited paper on “Soundlines
and Sightines” on a rather practical note!

Next | crossed the Atlante tg spend two most snjoy-
able and interesting months with the National Research
Council of Canada in Ottawa. Thero aro two acoustia
groups at — one, in the Division of Physics is
headed by Dr. EDGAR SHAW with the able support of
Dr. TONY EMBLETON and Dr. JOE PIERCY amongst
others. The second group is in the Division of Building
Research and is now headed by Dr. ALF WARNOCK'
(since Dr. Tom Northwood's retirement). NRC has many
interesting acoustic projects under way. | was parti-
cularly interested in the sound propagation studies
which have produced some _cohesive
Teasons for the variations in noise lovels from distant
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sources (which confirm what many of us have long
suspected — that the prediction of noise levels at 2
distance out of doors is a hazardous occupation).
Bullding Research, tho acoustics laboraiors has baon
automated and computerised. Because of the ability
to carry out very large numbers of repetitive measure-
ments, relatively painlessly, some disturbing fluctuations
in decaying sound fields have been revealed. Again,
is something to be expected in an auditorium, but niot
in a very well designed ‘diffuse’ reverberation chamber.
Back to the Fogg Auditorium, Professor Sabine!
Whilst in Canada | was fortunate to be able to attend
part of the annual “Acoustics Week” in Toronto. This
was organised by the Canadian Acoustical Association
in conjunction with the Ontario Ministry of the Environ-
ment. The first two days were given over to seminars
and tutorials — partly acting as training sessions for
noise control officers. The remainder of the week in-
cluded a Symposium and Society meeting. The CAA is
already gearing up for the 12th ICA n Teront in 1986,
and | had a distinct sense of déja vue remembering the
Vears leading up 10 the 10th IGA in Sydneyt Aboct 80
papers were presented in two parallel sessions and
one highlight of the meeting was a “walk-through” the
w Roy Thomson Hall, with TED SCHULTZ of Bolt,
Beranek and Newman, the acoustic consultants, as
guide. This was followed by a concert given by the
Toronto Symphony Orchestra. The Toronto hall is one
of four new concert halls, including Melbourne's, re-
cently designed by B.B. & N. As President of the Aus-
tralian Acoustical Society, | was invited to address the
CAA Banquet — this time on some of my impressions of
acoustics in Europe.

US.A.

My final major acoustical activity was to attend the
104th Meeting of the Acoustical Soclely of America in
Orlando, Fiorida (the city of Walt Disneys new Epca

the' Kennedy Space Centre — which vnnu.musw
faunched a manned Space Shuttle” whilst we. wory
there). Over 500 abstracts appeared in the programme
and the papers were presented in up to nine parallel
sessions over four days. (I sometimes wonder why we
all make such a fuss about organising an ICA once
every three years, since the ASA run two meetings of
similar size every year, the main difierence being that
most of the participants come from North America,
rather than worldwide), | was a litle disappointed to
tural Acoustics sessions were chiefly
Gvoto 16 audhoriom design and there was not much
interest in noise control in buildings; community noise
was covered in sessions on Noise, however. The demise
of the Office of Noise Control of the US EPA and the
restriction of the acoustic work at the National Bureau
of Standards caused concern to acousticians working in
these areas.

As KEN ELDRED pointed out, although many states
and local authorities will attempt to meet some of the
needs for noise control, it is important that measure-
ment procedures, noise scales, etc. are standardised “if
the result is to be nonchaotic™.

In conclusion, | would like to express my appreciation
of the opportunity provided to me by the University of
New South Wales in granting me leave to undertake a
Special Studies Programme. Particularly as we live in
a rather isolated comer of the world it is extremely
important that we are able, from time to time, to see at
firsthand what is happening overseas (rather than read-
ing about it months later in a journal), and to be able
to develop and maintain contacts with overseas acousti-

“¢ians working in me same fields. To this end, | hope

that as many AAS members as possible will endeavour
to attend both lmemmse 83 in Edinburgh and the
11th ICA in Paris, in July, so as to maintain contacts
with the International acodstics community which were
fostered by the 10th ICA in Sydney.
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A Visit to San Dieg
Marshall Hall
Royal Australian Navy Research Laboratory

Accompanied by my wife and family, | returned in
December from an 18-month exchange posting at the
Naval Ocean Systems Center (NOSC) in San Diego,
California. Having worked in underwater acoustics
since 1967, the posting was an opportunity to meet
most of the leading practitioners in the field, and also
to work clossly with'a few of them over a ‘meaningful
length of tim

Salleg the Navy Electronics Laboratory when it was
established_during World War II, and later the Naval
Undersea Centre, NOSC has been a centre of ex-
cellence in environmental underwater acoustics over
the past two decades. During the past several years
however the U.S. Navy has been reducing and rationali-
sing its environmental research programmes, and this
has entailed NOSC in gradually pulling out of the field.
There are, however, two eminent workers still there,
(Melvin Pedersen and Homer Bucker), but when they
retire NOSC will be out of the environmental acoustics

game.

Mol Podersen has been doing rosearch in under-
water acoustics for around 30 years and has been a
Fellow of th Acoustical Sociaty of America (ASA) ver
over 10 years. His major contributions have been
analyse in detall the strongihs and weaknesses of my
theory; and to pioneer the application, wnnom approxi-
mations, of normal-mode theory. any yoars he
Was pushing against the boundaries of th abity of
large computers to do the sums that are required. For
the past 20 years Mel has been assisted by David F.
Gordon, a fellow mathematician who has concentrated
on developing the computer programmes and has also
investigated several aspects of its application. David
became a Fellow of ASA in 1981. He visited the Royal
Australian Navy Research Laboratory (RANRL) on an
exchange posting from October 1977 to September
1978, During that visit he looked at applying his com-
puter programme (which is valid for any stratified med-
ium providing its boundaries are smooth) to the case of
sound transmission in the ocean when the surface is
rough. This is a topic of considerable interest in under-
water acoustics, although a rigorous solution has not
yet been foun

Mel is also assisted by another computer program-
mer, R. (Fell) Hosmer, who is also an old hand at the
ame.

game.

By the time | arrived at NOSC in June 1981 Mel and
David's interests had returned to_problems with a
smooth boundary, such as, how to incorporate_bottom
reflectivity into their programme; or to what extent the
deep water profile can be neglected when transmission
within the near-surface ocean mixed-layer is being con-
sidered. These problems are also of interest to RANRL
(or any agency which aims to develop a comprehensive
understanding of underwater acoustics), and so it was
with relish that [ began work on topics that were of im-
mediate interest to people who had been leading fig-
ures in the field over a significant period of time.

One of the benefits of working close to a specialist is
that some of his enthusiasm inevitably rubs off. My
office was a couple of doors down the corridor from
Mel's, and with his booming voice it was not difficult to
pick up snatches of his telephone conversations. The
subject of these would usually be norma!-mode theory!
With the familiar technical phrases wating down the
corridor, coming from a person who is on the “pay
cap” for U.S. civil servants, it is easy to feel that normal
modes must be an important subject and that | should
get right onto itt
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Another valuable impression | received from working

technical work right through his career and find it
satisfying, while enjoying the respact of others in the
field and in the laboratory; and not losing out substan-
tally in terms of salary. This indicated to me that in

e U.S. at least, competent and productive scientists
e hetd in high regard even though they eschew the
usual temptations to become administrators.

At a more tangible level, | obtained a lof of benefit
from direct discussions with Mel and David, and also
with the many other acousticians | was able to meet
during my stay in the U.S. Most of these discussions
took place at meetings of ASA, of which | attended
three. ASA is a hugs body by Australian standards, and
each o nnual meetings is divided into several
specxalls( pvogrammes, of which underwater acoustics
is one. These sessions would usually have an audience
of at ieast 30, whereas in Australia there are only a
handful of underwater acousticians altogether!

The “outpul“ of my visit can be summarised as
follow:

(i) Lectures at meetings of ASA:
a. “Comparisons of measured volume backscat-
tering strengths ith predictions based on mid-
water trawls” *(Miami, Nov. 1981).
“Shallow-water propagation: the role of the
Branch-Line Integral in the Pedersen-Gordon
model” (Chicago, April 1982).
“Application of two-variable Taylor series to
the ray theory of propagation in a stratified
o

o

o

a

/Sound propagation in a surface duct: can the
deep water profile be neglected:
(c. and d. both in Orlando, November 1982).

(ii) Publ:shed papers (in the Journal of ASA):
“Normal mode theory: the role of the
Bran e Integral in Pedersen-Gordon type
modely” (Becombor 18821,
M. Hall, D. F. Gordon, and D. White: “Improved
methods for determining _eigenfunctions in
multi-layered normal-mode problems”  (Janu-
ary 1983)

-

* Based on earlier work at RANRL.

Lett o rightz David F. Gordon, R, Fell Hosmer
and Mars!

Melvin A,

(Tho ~Hungry Hunlﬂ is
attached to held its 1982 Chr
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Experiment on the Pitch

of Complex Tones
Tim Dabbs and Howard Pollard
Department of Applied Physics,

University of New South Wales,
Sydney, Australia

In one of the regular first-year experiments for
science and engineering students, some experience in
acoustical analysis is obtained by analysing a number
of taped noises using a one-third octave fiter el and
a wave analyser. To add a little variety to this staple
diet, it was decided to offer the student a set of syn-
thesised sounds which would involve the student in
both a listening test and some analysis. A number of
complex tones were produced by additive synthesis on
an Avple Il computer in which the partal tones all bore
simple relations to eac able | are shown
the chosen comEonents (consisiing of a numbor of nar:
monics with or without the fundamental) for seven test
sounds with their relative amplitudes.

For complex tones it is well known' that the ear
assigns a pitch to the complex tone that may or may not
coincide with the lowest trequency present. The so-
called missing fundamental occurs when there is no
frequency present in the signal co"aspondlng to that
of the estimated pitch. For instance, test sound 7 con-
sists of harmonics 3, 4, and 5 of a fictitious fundamental.
Even though the fundamental is not physically present
there is little di in perceiving such a sound and
assigning it as the pitch of the complex tone. A
number of theories have been developed for this pheno-
menon, three of which are summarised in Plomp.: All
assume that a preliminary frequency analysis of the

sound occurs in the cochlea followed by further neural
processing that “computes” the fundamental of the
series of tones and designates this as the pitch.

In the experiment, the test sound is played simul-
taneously with the output of a frequency generator. The
frequency of the generator is slowly varied until the
student estimates that the two sounds have the same
pitch. The student then analyses each sound with the

aid of a wave analyser and compares the resulting fre-
quencies with the estimated pitches. At this stage
many expressions of disbelief have been observed.

COMMENTS ON STUDENTS® RESULTS

For sounds 1-4 and 6, the fundamental was easily
recognised by over 90% of the students. Sounds 5 and
7 were found to be confusing with sound 5 more so than

sound 7. However, after much deliberation, the pitch
was assigned by about 70% of the students. The re-
maining 30% were unable to assign any frequency as
the pitch. For the latter students a further test was
staged. The frequency generator was turned off and
the students were asked to hum the note they thought
they were hearing. The test sound was now turned off
and the frequency generator turned on and matched
with the hummed note. In all cases using this proce-
dure the correct pitch was found. As an additional
comment, all students thought that the various test
sounds had different tone qualities.

Table I. Components of complex test sounds.

Paral umbor

Components  Relativ Percelvod ltive
Gffesisound  ampiitude  fundamental w© ercenved
) ta) undamental

1 250 100 250 1

2 250 50 250 1

500 30 2

750 20 3

3 500 67 250 2

750 33 3

4 500 50 500 1

000 30 2

1500 20 3

5 1250 50 25¢ 5

1500 30 6

1750 20 7

6 500 67 500 1

1000 33 2

7 750 50 250 3

1000 30 4

1250 20 5

SR, Plomp, Aspocts of Tone Sensation (Academic, London 1976).

(Reproduced with, permission from American Journal of
Physics, Vol. 50, p. 855, 1982.)

ABSTRACTS

OF INTEREST

PRACTICALLY PERFECT PITCH

Gregory R. Lockhead and Robert Byrd,
Departmant of Psyctiology, Duke University, Durharm,
North Carolina 27706.

3. Acoust. Soc. Am. 70, 37, Aug. 1991.

le who can identify piano notes with essentially no
errors (perfect pitch) are much less capable in identifying
musical note frequency Is

waves are
have perfect pich ability have considerable difficulty identiy-
ing eithe waves or piano notes. As well as santi-
tative m«mnce these two groups of musicians aiso. differ

In both groups are sbout equally

depen-
Gont of s octave, whie poopis withous perfoct pich sty

Bulletin Aust. Acoust. Soc.

COMPARISON OF AIRCRAFT AND GROUND
VEHICLE NOISE LEVELS IN FRONT AND
BACKYARDS OF RESIDENCES
Jose C. Ortega and Karl D. Kryter.
3. Acoust. Soc. Am. 71 (1), 216, Jan. 1982.

Investigation of aircraft overflight and ground vehicle noise
provided the opportunity to
measure the frontyard to hackylrd noise reduction afforded

for two_resi

ffontyard to backyard noiss reduction for siret trafic noise.
but not for the noise from aircraft overflig

Vol. 11 No. 1 — 37



ABSTRACTS

OF INTEREST

THE ECONOMICS OF
INDUSTRIAL NOISE CONTROL IN AUSTRALIA

0.8, Gibson and M. P. Norton,
C.S.i.R.0., Highett
Noise Control Engmesnng, P. 126, May-June 1981

Important sources of Industrial noise and the level of
expoaure ‘of workers to noise n Ausiralian induslry sre

ned. The magnitude of the noise prob estimated
intorms of s soclal and_economic uences. The
annual cost of meeting workers' compensation claims for
hearing impairment is found to be marginally more than the
equivalent cost of mounting hearing protection programmes.
Noise reduction costs per worker are greater than compen-
sation costs per worker; therefore, in lhe ‘absence of restric-
tions on_operation, there is no apparent financial incentive
o7 Auairatan ngustry 3o reduce s noiss.

PRIMARY AUDITORY NEURONS:
NONLINEAR RESPONSES ALTERED WITHOUT
CHANGES IN SHARP TUNING

Donald Robertson and Brian M. Johnstone,
Department of Physiology, University of W.A.,
Nedlands, W.A. 6009.

J. Acoust. Soc. Am. 69, 1096, Apr. 1981.

Twotone, suppression as distortion product
responses uditory neurons were altered by
exposure 1o Short, high intensiy tones n- the frequency
region of the_suppressint imary tones. These changes
occurred without significant alteration of the single neurons’

tuning curves. The findings support the notion that two-ton
suppression fortion product responses are a function
ity of cochlear reglons. remoto.from. the final

Sanagutiion. e,

SPECTRAL ANALYSIS OF IMPULSE NOISE
FOR HEARING CONSERVATION PURPOSES
Guy 0. Stovin
Laboratory for Acoustics, Technical Service of the Army,
STET/CT Quartor Housiau, B-1801, Brussels, Baigium
J Acuun Soc. Am. 72, 1845 (1982)
mage-risk criteria for impulse noise does not presently
A specirum of the Impuise into account; however, it is
known that the human auditory system is spectrally tunes
The pvesem paper advocalos the extension (0 impulse noise
Gose concept which is widely used for continu-
St e e sparcech 1o bused. uoon seund exposure
instead of sound pressure. An A-weighting flter or an octave
band analyss can then bo used 1o take the spectral content
count. The equipment needed for
applying these.procedurss o impulso. noise is an ntegrating

impuise simulation applied to a
human_ hearing mechanism. The results
agree with the most recent experiments on impulse noise
and tully support the proposed rating methods. This conclu-
sion must be amphasized as it leads the dervation of &
unitorm. pm:edu(e for s and damage risk

Which is applicable Jor conimous noise 5 wel
o oe oise,

A NEW CRITERION FOR THE
DISTRIBUTION OF NORMAL ROOM MODES
Oscar J. Bonello, Solidyne S.R.L., Buenos Aires, Argentina.
J. Audio Eng. Soc. 29, 597, Sept. 1981.
A naw crterion s proposed for the best distribution of
the objective of the

d for controlling isolate
obtain_rooms free of sound colouring. Applications are
described, and the criterion is compared with others. A
simple computer programme performs the calculations.

AUDIOMETRIC

.

Timber Fini

Manufactured by

B Acoustics

Noise Isolation Class 39

ACOUSTIC DOORS
C 36, 38, 40, 43, dB.
SOUND FIELD ROOMS

Installation Service available
Certified by Commonw!’alth Expenmemar
Building Station, Ryde, N.
Basic Construction — Composlle Panel
is

© 100% Australian Content

Kelil & Rigby (Builders) Pty. Limited

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

TEST BOOTHS
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Technical otes

M|crophone Callbratlon at NML

The Natio ment Laboratory has just com-
plet o mesamemonts 1 Gotermmins ine on:
Bs ssnsmvi(y of a group of three one-inch freefield
microphoncs (B8 K type 4145) over the frequency

ange 40 Hz to 20 kHz, The measurments were ma
I apeordance it LEC. Publication 327/ 1971 (closed-
coupler recipracity) at ihe low-requency end
Band and with 1E.C. Publication 486/1674 (ire6-field
reciprocity) at ins high-frequency end, but their unique
feature is that the free-field measurements were
down to 316 Hz where the difference between free-field
and pressure sensitivity is negligible.

Free-field measurement at 316 Hz is not an activity
to be undertaken lightly. The laws of Physics decree
that the signal available to the receiving microphone
will be proportional to the frequency squared, so that
it will be 1000 times smaller at 316 Hz than it was at
10 kHz. Moreover, the acoustic and electrical noise
backgrounds both tend to rise @s frequency falls, so
that the transiion from easy to impassible is very rapid
indeed. It s symplomatic that tho s of cor-
rections stop at 1.25 K

o mebauremeate wero mado in NML's now ano-
choio chamber which hs a working space roughly 25
metre cube, lined on all faces to a depth of 600mm.
with bonded textile fibre blankets (acrylic and acetate)
in 4 gradations of density. Impedance tube measure-
ments show 2 99% energy absorption at nomal ini-
dence down to 125 H

"Tho Intemal consistency of the free-field results is
within 0.1dB over practically the whole band. Whilst
consistency is necessary, though not sufficient, to guar-
antee accuracy, the high-frequency results fuse very
convincingly with the coupler measurements which
various intercomparisons have assured us are likely

in 0.05dB of the truth. It is expected that a
Gotalod 1eport of these raeuts wil be published in due

Dennis Gibbings.

Transmission of underwater images by
acoustic wave:

The Societé Thomson-CSF (Paris, France) has de-
monstrated the continuous transmission, with acoustic
waves, of TV images that were being filmed at a depth
of 1000m. The demonstration was_ held on Castilion
Lake in'the southern range of the French Alps.

According to Thomson, the technique will have appli-
cations in many fields, particularly the oil industry, to
monitor underwater structures by means of_remote
controlled vehicles or manned submarines. Thomson
claimed that its system can cope with a much higher
el rate then previous systems.

The acoustic transi echnique used is simi-
Jar 1 thet 0sed in Space exploraion systems. The sig-
nals from the camera below aro docoded and storcd
to allow display o 'V 'screen with a_continuous
sequence of still i |magss A directive acoustic receiver
is used to reduce noise and reverberation. Along with
high-capacity transmission, the system also provides for

signals to the

station.
Possible future applications include the transmission
of images and other data, such as telemetry informa-
tion, between a submerged craft and several surface
ships, between surface ships and submarings, or

betieen submarineg and submerged equipm
/. Acoust. Soc. Am. 71, U‘N (1982)

Bulletin Aust. Acoust. Soc.

Bionic Ear — Nearing completion

The ‘bionic ear’ will soon be a reality for millions of
nerve-deaf people throughout the

Tt was developed by tho University "of Metbourne in
gonjunclion with'a Sydney based firm, TELECTRON
PTY. LTD,, part of the Nucleus group of companies,
which is Wl known for ils expertise in implantabie
prothesi

Recogrising tho high social and economic benefits
of the implantable hearing prosthesis the Department
of Science and Technology agreed to fund further re-
search and development, and it is now expected that
the device will be available by the mid-1980s.

The device is based on the principle of electronically
receiving, processing and coding sounds in a similar
manner 1o that which occurs naturally in the nerve
fibres of people with normal hearin

A coded signal is sent by an externally worn trans-
mitter to a miniature receiver-stimulator implanted be-
hind the ear. The receiver-stimulator converts the sig-
nals to electrical impulses which are conducted to the
inner ear where the nerve fibres are stimulated electri-
cally to enable the nerve-dea to recognise speech and
ott

During the firt phase of the project, Melbourne Uni-
versity implanted a prototype receiver into several
pationts, conducted_ciincal tests and evaluated the
effectiveness of the devi

The second phase saw the Univorsity complete a por-
table prototype of a speech processor unit and a basic
rehabiliation package suitable for immediate use and
later developme

A biological st programme provided preliminary
rosults which can be used as a basis for agreeing to a
full clinical trial programme with health authorities.

uring_that phase of the project the consultancy
firm PRICE WATERHOUSE ASSOCIATES prepared a
commercial plan for the manufacture and marketing of
the device.

The next phase of the project involves the full com-
mercial development of the ‘ear’ which is being under-
taken by the Nucleus group of companies.

As well as the obvious benefits the ‘bionic ear’ will
bring to the deaf, its commercial development will pro-
vide important _economic benefits. With the aid of
lust over 3 million in federal funding, the develop-
ment of t nic ear will create employment and
axport_ bensfits with an- estmated potntal wond
arket of $500 milfon.

Australian industry will have gained an expertise
which could be extended to other implantable neural
prosthetic devices; and the development of a major
prosthetic implant industry could make Australia the
world leader in the industrial and engineering applica-
tions: of such medical developmer

The Auslrahnn Physu:!sl Dec. 1982)

Bee. grading by ultrasound
proposed method for grading beef quality uses
f

mined primarily by the fat/muscle interface, the rich-
ness of such reflections is a direct indication of the
dogree of marbiing and qualy. The method is in-
tended to replace the present subjective method of
gt andfoot o mdivieual GSOA graders and ultimately
to yield both the grade and yield of live cattle.

Vol. 11 No. 1 — 39



Though no work has been done on live animals, tests
on butchered-beef specimens indicate a definite trend
between ultrasonic signatures and grade. The reflec-
tlon contant = seen o be greatsr for the better grades:

e is richer in reflections than the other grades,
and oflection content of standard is poorer than the
other g

The area studied was about 1in. (2.54cm.) below the
surface of the steak. The external fat was trimmed off
and the_transducer aimed in the direction shown in
Fig. 1. The electronics were gated so that the picture
displayed covers the range of 20-70mm. from the trans-
ducer. The reflection content or the density of mode-
rate-amplitude reflections is an indication of the fine
structure of a specimen.

TRANSDUCER

Fig. 1. The ultrasonio transducer is pos

ted on the meat o measure th uality.

©The fat has boen d so that e o et
i reduced.

As the sound wave propagalcs through fluid and soft
tissues of the body, about 0.01%-1% of the energy is
Toftoeied bk toward the transaseor at each iorfaco.
If the interface is approximately perpendicular to the
transducer, a strong specular reflection is received,
and the distance of the interface from the transducer
can be measured with an A-scan instrument.

In the feasibility experiments performed, a 2.25 MHz
unfocused ultrasonic transducer of 0.5in. (1.27cm.) dia-
meter and moderate damping was used to transmit and
receive direct and specuiar reflections from difforont
tissue areas of marble he Hz ultra-
sonic bursts were 20 mW in pcwer snd fasted about
1 5. A wideband receiver without a rectifying detector
whs used in ordor ot 1o feducs the information con-
lsnk of the signal.

The method was developed by P. M. Gammell of
Caltech for NASA’s Jet Propulsion Laboratory, Pasa-
dena, CA.

—From J. Acoust. Soc. Am. 71, 1612 (1982)

Electronic Ear is hard of hearing

For hundreds of years, the standard treatment for
hearing problems has been to turn up the volume.
Great grand-pa's ear trumpet and today's electronic
hearing aid merely amplify sound. But unfortunately,
the most common auditory deficiency of the elderly,

Vol. 11 No. 1 — 40

presbycusis, seems to involve difficulties of tuning as
well as volume. Anyone who listens to the radio knows
that if a frequency isn't tuned in, increasing the volume
won't make the music any clearer.

But Gordon Bienvenue, an American audiology re-
searcher, is Working on a new agproach 1o the prob-
lem — he has programmed uter to have
“hearing losses” that specifically imvone tuning.

Bienvenue estimates that “almost everyone in our
socie(y suffers from some form of presbycusis by old
. “To those: stricken, speech sounds at best fuzzy,
2nd at worst unintelligible. e beloves that the tuning
problems aro caused by physical damage to hair cells
— structures with_hairlike_ projections — inside
conchehaped cochlea of thb. ihner_ear. A reiatively
small number of these seem to be the vital tuning
components. Over part of the cochlea’s inner surface,
the critical cells are arranged in soldierly ranks. As an
incoming sound wave travels along the cochlea’s spiral
tube, it builds to a certain height and abruptly
falls, like a wave breaking at the seashore. Specific-
frequency waves always break at the same spot, con-
fining their excitatory influence to a narrow band.

The human hearing system groups millions of sounds
into such bands, sorting them by frequency. Under
normal circumstances people dstect no differsnce be-
tween sounds in the same band, t ing the in-
formation-storage capacity need o "hearing.

Through the effects of age, however, or from stress,
excessive noiss and injury o the car, the cochlear haif
cells may become damage ough of these hair
Galls malfunction, the bands widen and overlap, cabs-
ing the brain to misanalyse incoming frequencies.
Presbycusis will then result.

To study this disorder better, Bienvenue created his
computer model, in which simulated hair cells can be
“turned off” to mimic damage to their cochlear coun-
terparts. Programmed in this way, the computer re-
creates the symptoms of old-age hearing loss.

Potential applications of Bienvenue’s research are
widespread. Presbycusis has always been difficult to
diagnose. But the system provides a definitive test: the
computer takes a normal sentence and processes it to
sound as it would to a person with the disorder. Then,
both it and the original sentence are played for a test
subject. Individuals with normal hearing can easily tell
the difference. But to someone with presbycusis the
wo sentences are indistinguishable: the ears impro-
perly tune the normal sentence.

Bienvenue now wants to develop a computer pro-
gramme that will mcdify incoming sounds to fit the
wider frequency bands of the afflicted. The device
would actually retune sounds, not just provide amplifi-
caffon. "'This will really be a hearing aid,” says Bien-
venue. “We'll be able to correct hearing in the way
Giasses hive restorad vieion for years.”

—(Omega Science Digest, Jan.-Feb. 1983)

ABSTRACTS OF PAPERS
presented at the 1982 Symposium on
Aircraft Noise to the Year 2000
are available from Mrs. Toni Benton,
School of Physics, University of N.S.W.,
KENSINGTON, N.S.W. 2033
at a cost of AS$5.00 (including postage)
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flew Products

METROSONICS
db-307 PERSONAL DOSIMETER
AND INTEGRATING
SOUND LEVEL METER
1b-307 s a sophisticated computer-based instrume
scalod down 10 oo B 1n hand o STee inge o shit Dockar
1t permits sccurats fiald mezsurements of all common noise
desciptors. By combining the functions of a
ting/Averaging Sound Level Meter and a Personal Noise Do
moter in & single. mnstrument 1T ELIMINATES HAVING 10
Ry SEVERALINSTROMENTS 10 A MEASUREMENT SITE.
Designed for:
Induslnal Hygienists
niy Noise Abaloment Officers

Ea2
gm

A ans.
who may need any or al of hese instruments:

Soun Lovel Mter (Inclucing max-hold
and poalchold me

Lo
The following measurements may be made:
dB(A)
Lose
x
Losia Looo Leg

e Dose
Frolec\ed &hour Noise Dose
Test Dur:
L, 40

For further details, contact:

BWD Instruments Pty. Ltd.
Milos Stregt, Mulgrave, Vic., 3170, Australia
Box 325, Springval 71, Australia
Fhone: {00) 561 2o
Telex: 35115
Sors: “Oscope’
D Instruments Pty. Ltd.,
10 Euston Strect, Rydalmere, N.SW., 2116, Australia
P.O. Box 62, Rydalmere, NSW., 2116, Australia
Phone: (uz) 6841800

Bullstin Aust. Acoust. Soc.

BRUEL and KJAER AUDIO TEST STATION
Hearing Aid Response Tests
B &K are pleased 1o announce the release of the

Audio Test Station Type 2118.

he Test Station is pnmanly intended for use
Anechoic Test Chamber Type 4222 and is especially deslqneﬂ
for swept frequency response measurements on hearing aids
in_accordance with ANSIS221976 and IEC 118 (new re-
vision).

The 2118 supersedes the earlier Audio Test Station Type
2116 and is a highly versalile desk-top instrument containing
a steppod frequency sine generator, a signal analyser and a
recorder for automatically documenting results. In addi-
tion to frequency response measurements, both harmonic and
intermodulation distortion measurements rried out.
ly automatic pushkey activated control sequence makes

o P18 exceRiinly onsy meument 1o opsran
The overal frequency range of the Audio Test Station is
Yom 109z to 0}z and aignal evels tanging from 60 to
B SPLca e nandiod feature of the instru-
{ is a digital memory capable of storing a compression

a constant sound

and 2.5 KHz may be chosen as recommended by ANSI and

As standard the Type 2118 is oquipped with 3 ¥z-inch Con-
denser Microphone Type 4134 and Type 264 iifier
Typo 2642 Combinaton; which lor teracing hearing aids and
other test tems, may bo fited with a wide range of optional
adaptors and couplers.

BRUEL and KJAER STUDIO MICROPHONES
3, 4004, 4006, 4007
CHANNEL WICROPHONE POWER SUPRLY

With more than twenty-five years experience in the develop-
micro-

professional studio use.  Designated Types 400374005 o
4004/ Gesigns aro of

006 are. acousticaly identical, low-noise (15dB(A)
mictophones which differ only in the method of powering,
Ty is powe m the standard P48 Phantom sys-
tem while Type 4003 is powered by B&K Power Sopply oo
2812, the advantage bei h (“line-level”) balanced,
{ransiormeriess oulput.. Types 4004 and 4007 are also acous:
tically identical and are intended for applications requiring a
Very high vl nanding capaiity (<156 THO 1 1465) and
requency and phase r s, Ty 07 i

®

quality control procedure and is supplied with a calibration
.
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These studio microphones have been designed with parti-
cular smphasis on the abily to rendor a bajanced and clean
sound image, free from tonal colouration both on- and off-
axis. The onaxis response of Types

iz Hz + avery smooth high-frequency roll
off. Smaller diameter Types 4004/07 have an on-axis res-
+24B. Owing t0 the relatively
ige diameters they retain omnidirectivity at high

frequencies.

he mi are ondenser mi
utilising a fixed charge carrying layer which is deposited on
the microphone backplate. For, dmensional and' long-derm

tabil i snsure a robust consiruction the carlridge.

in body housing are manufactured llom
Eargrally selectaa, cmmslon resistant materials. The d
calibration chart contains the individually measure
oncy. rosponse. sansiuity and eaulvalent aoise 1ovel of

the microphone.

INSULATION TECHNICAL GUIDE

CSR's Bradford Insulation is Australia’s only manufacturer
of a complete range of Fibreglass and Rockwool insulation.
aid to specifiers and all insulation users, Bradford
Insulation has released a saries of applcation brochures and
s for its comprehensive range of industrial and air

ning  nsulation
w Bradford Insulation literature is available from the
Bradford Insulation Group, imited, 4 O'Connell Street,
Sydney, or Bradford Insulation's sales offices in each State.

Enquiries: H. Anderson, (02) 237 5682.

DUAL CHANNEL SIGNAL ANALYSERS BY B &K

The analysers types 2032 and 2034 are ideally suited for
acoustic measurements such as noise source loc
mission path characterisation and
analysers feature 801-line resolution, built-in digital zoom and

the computing speed (5 kHz real time speed—10 kHz in sin
channal operation), hence making it idaaly suled for acoustic
applical
Callbmllon of the analysers may be made directly in acous-
ti s such a2 pascal and dB rlerences may be chosen
ling calbestion 6 any valus, such 2o 20 uPa or
' oW Virtualy all Bruet & Kajer condensor micropho
(including pre- polarised types) can be powered directly rom
the 2304 and 2
The measurement of high-Q resonances,
modes, is made easy by the built-in zoom ' facil
make it possible to zoom up to 16384 times anywhere in the
010 25,6 kHz frequency span, thus giving optimal signal 1o
Nolse rati, and avoiding exciation of Out-band resonances
nearities.
built-in Hilbert transform makes it possible to compute
the envelope of the impuiss responss, giving what is k
as the Energy Time Curve fror
Gives a powertul (ool for locating refloctions s wall 4t viow.
ing them on a logarithmic am scale, giving much
greater dynamic range than on a traditional linear y scale. The
Hilbert transform also provides complex signals for all time
functions, and auto and cross correlation functions
Builtin functions include sound intensity (A-weightod or
linear), frequency response, cross correlation, impulse res-
onse, aulo_spectrum, Cross spectrum, _autocorrelation,
rénca, non-coherent oulput, coharent output, ceptrum,
and liftered spectru
Frequency mspanse functions may be stored for subsequent
equalisation of now data, thus making it p to correct
o Gain and phass orfors I he Tosscrement cheim, or tor
example, to deconvolve the inpulse response of a loud-
speaer.

lties, which

e sound intensity function does not require programming,
and displays the data directly on a bipolar (positve flow points
up. negative flow points down) display. Display ranges of 10,

X aro availabie, ‘as well &5 linear. The

temperature, as well as microphone spacing may be entered,
for automatic correction for these parameters.

Virtually all functions can be displayed in one of the six
formats: real, imaginary, imaginary vs. real (Nyqist), magni-
tude, phase, and log. magnitude vs. phase (Nichols). The auto
and cross correlation functions s well as the impulse res-
ponse may also be shown in complex form thanks to the built-
in Hilbert transform.

X and ¥ scaling and units may be elther lincar or ogarth-
mic, and any caling
Eitensia. cursor tacitios allow aighingor harmamies:

Bulletin Aust. Acoust. Soc.



sidebands, frequency bands, and provide for the measurement
of power in a band, relative power, relative frequency, relative
time (time_delay), relative level, 'harmonic_number, etc.
phase_compensation function ailows readout of the group
delay of any part of the frequency range, and permils a simple
form of phase unwrapping.

THREE-| IN ONE DYNAMIC COMPUTER SYSTEM
EAI 1000,

Merge one EA1 1000 Analog Gomputer with one Apple Il Plus

Computer, and get three computer systems in one

« A hybrid computar, with Apple il directing the 600 Parallel
Analog Processor and interpreting

Ly 10§, processor, 1o simulta-

For speech analysis, or o
is oc1eEa blomg it the areq, apectai Whih. 1 ohen
used for formant tracking in speech analysis.

Easo of use was ano of the main design critria for the
2034 and the 2032. Therefore, virtually all text on scre
in plain, unabbreviated English, and selection of functions is

etting is

ee to select any
display function or post-processing both during and aher the
rement, as well as on stored dat

Interface to external mass storage (such as Digital Cassette
Recorder Type 7400, high-speed hard copy (Graphics fe:
corder Type 2313), or computers is provided by the IEC
(iEEE) intertace,bus. ‘Addional outputs. are pmvlﬂed for XY
recorder Type 2308 as well as video hard copy u

Further details available from:

Bruel and Kajer Aust. Pty. Ltd., P.O. Box 120, Concord
N.SW. 2137, Tel.: (02) 736-1755.

Robuaty Solwe from four 1o twalve Gferantial oquaions.

« An Apple Il Plus microcomputer with Applesoft BASIC pro-
gramming langusge.

Responsive 1o a variety of needs in scientific and en:

eoinge EAOO/A s omplosed. 1
* Simulats dynamic Systoms in’resoarch/development acti-
vt

« Toach dynamic grincipes. beog techuical mathematic ex-
pressions o life, students to visualize and
interact with phaicasystoms or processos n real, st o

eering

* Teacn simulation and modeling — familiarising students
the computational tools used in real-world problem
Saiing.
» Teach microcomputer operations and programming, analog
and digital (logic) computer circuits.
e smallest, least expensive EAI 1000/A system consists
00 parallel processor, the micro-
and appropriate pro-
Gramming.  System expansion s roadily accomplisned with
plug-in modules.
Further details available from:
Electronlc Associates P
55 Aiohison St S Leonarde, NSW. 2065
Terr 4087523

NEW PUBLICATIONS

A HANDBOOK OF PUBLIC SPEAKING FOR
SCIENTISTS AND ENGINEERS

Ao Hllger 1962, AS11
uaiable from: B4, Book Dot pry. Ld.

1118 Station St,

Y Gontonts: The spoaker, b matorial, his audienco, Prepara-
tion of material, the text. Sections ‘on order, style, length,
preparing notes, practising, an example of speech prep:
tion. Preliminaries and aciual presentation.
limited or no prepar ading and speaking from a full
text, speaing at short noico, imprompl speaking. Effective

ual aids, 1.e. chalkboards, overhead projector, efc.
Methods of Improving technique: cﬂnﬂdence‘ stance, breath-
ing, presentation, etc. Speaking at/chairing technicai confer-
i commitied meatings, aadrossing sl groups, nformal
meetings.

THE ACOUSTICS OF STRINGED MUSICAL
INSTRUMI

l;rgcuedmgs cl lhe Wollongong Co-operative Workshop,
Pubhshsd by the University of Wollongong, 1982, 289 pp.,

e by A
PYatly produesd book contans 16 papers on a varisty

of topics including acoustical and constructional problems
relating to the vioiln, gultar, clavichord, stc. by authors from
eight different count

Copies may be
The Department of Physics, Umversx(y of Wollongong, P.O.
Box 1144, Wallongong, N. Payment should be made
8 lliongong Surns Workshop:

obtained i

INTER-NOISE 81 and 8‘2 EPHOCEEDINGS
e

o of of
INTERNOISE D1, sponsored by the international lnsmme of
Noise Control Ehotrcanng, Tha wosvoiame proceed-
2 330 tochIcal phpors and 1149 priseh peges.

be ordsred from the Netherlands Acoustioal
t

USS25.00 extra is raquired if the books are sent by ai
Bulletin Aust. Acoust. Soc.

The theme_of INTER-NOISE 82 was Noise Control: Ten
Years Later. The two-volume set of proceedings contains 190
technical papers and 944 pages. Copies may be ordered from
Noise Control Foundation, P.O. Box 3469, Adington Branch,
Poughkeepsie, N.Y. 12603, USA. at a cost of US$55.00 which
includes surface postage and handling. US$25.00 exira is re-
quired if the books are sent by air

PRINCIPLES AND APPLICATION OF ROOM
ACOUSTICS
b Giemer end H. 4 Muler (translated by T. J. Schultz).
nce Punusn Lud, "Ripple Road,” BARKING,
ERREY 1S5 5en,
Volume 1: Geomemcm. idicai and Psychological Room

ustics, 651 pp., £47.50 including surface post-

Volume 2: ane Theoretical Room Acoustics, 433 pp., £35.50

including surface postage.

COMMUNITY NOISE RATING
T. J. Schultz

plied Science Publishers Ltd.,
ESSEX IG 11 OSA, England, 1982,
surface postage.

PROCEEDINGS OF THE FASE/DAGA '82
CONGRESS

Ripple Road, BARKING,
p.. £37.50 including

volume presents 13 review and 270 contributed papers
comprising 1300 pages on a wide variety of topics in modern
acoustics.
oot cm is USS35.00 or DM 88 payable to the account of
H, account no. 025 6925 at the Deutsche Bank Bonn
(B3 550 70059, St v DHG-GmiH, Haupieasse 5 .334
Bad Honnef (FRG).

SOUND INTENSITY

Bk 'rechnu:al Review.
Issue No. 3 — 1982 featured Part | Theory in which the
thoovetica concept of sound Imensly was dacerinod avd the
diferent principles of signal processing were outlined.
1932 foatured Part Il Instrumentation and

Applications.
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Entek Standard Software Products

EPRAN

General purpose program 1o transform single or dual channel
spectrum analyzer into a programmable instrument. Features
include remote instrument setup. control and data acquisi-
tion: plotting with default or user-defined labels and titles to
CRT or external digital plotter: permanent data storage: ex
tensive real and complex block operations; engineering units
calibration: and, immediate-execute. program and edit
modes

EMODAL

Modal Analysis for dual channel spectrum analyzers. Features
include animation of deflection shapes (optional on HP Series
80 CPU's): modal parameter extraction via SDOF and MDOF
curve fits (MDOF optional on HP Series 80 CPU's). real or im
aginary. SDOF fit, or complex division algorithms for extrac
tion of shape coefficients: 10 shapes. 80 locations and 3 direc-
tions (expandable on HP 9800 Series CPU's); automatic
remote analyzer control during data acquisition

EMAP

Three-dimensional system mapping for generation of speed
spectrum. time-spectrum and temperature-spectrum maps.
Applications include diagnosis of rotating equipment (including
order tracking). flow noise evaluation, condition monitor.
ing/periodic maintenance, and non-linear temperature or time
dependent property studies. Automatic or manual definition of
2z-axis values. Measured or analylical data can be plotted.
Single or dual channel spectrum analyzer versions available.

ESIM

Sound Intensity Measurement and acoustic system modeling.
Measure intensity levels and vector fields as well as pressure
distribution fields. Isofate sources visually by graphic
representation of data. Dual channel spectrum analyzer re
quired

EPLOT

General purpose plotting packages for two-dimensional
three-dimensional and contour plots. Complete with sample
drivers and documentation

EMESH

Utility program used to interactively construct a set of
measurement locations for use by the ESIM or EMODAL pro
grams. Basic elements (iines, circles, planes. cylindrical sec
tions, and spherical sections) contained within the program
are used in additive fashion 1o define the desired geometry.

The software escribed heren has been developed by ENTEK SCIENTIFIC
o vercors racware ENTEK SGIENTIFIC
are and support services

retated 0 such software

EBALANCE

Multiplane balancing program used to balance rotating
machinery. Program contains least-squares solutions for
cases with more vibration readings than balance planes. In
fluence coelficients can be calculated and stored for ease of
use

ESHAPE

Operating deflection shape analysis for single channel spec
trum analyzers with phase measurement capability. Features
include real, imaginary or complex deflection shape coeffi-
cients; animation (optional on HP Series 80 CPU's): shape
coefficient extraction using complex division for automatic
normalization 1o reference amplitude; automatic analyzer con-
trol during data acquisition: output of graphics to GRT or exter
nal plotter: 10 shapes, 80 locations and 3 directions (expan
dable on HP 9800 Series CPU's)

EMDOF

Multiple d t-treedom curve fit routine for stand-alone
use with dual channel spectrum analyzer. This rouine s pro-
vided as standard with EMODAL on HP 9800 Seres CPU's
(optional on HP Series 80 CPU's). Provides for extraction of
modal parameters by curve fitting entire frequency response
measurement

Entek computer programs are developed for and
supported on the following hardware:

Desktop Computers:

HP Series 80
HP 9800 Series

Spectrum Analyzers:
Single Channel
Dual Channel

Output Devices:

HP Plotters

HP Printers

Other Output devices quoted on request

SOLE AUSTRALIAN DISTRIBUTORS
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Phone: (03) 240 8471, 2408731
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7
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lox AABB410
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preferably into a single column width. Drawings may
be supplied with or without lettering. If lettering is
added, please allow for the proportional reduction in
size and thickness that will be necessary. In general,
typed lettering is unsatisfactory.

Reprints of papers may be ordered at cosl prior to
publication by request to the Chief Editol

Adyertising _information may be. oblamed from
Mrs. Toni Benton by ringing (02) 662 3210.
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BWD INSTRUMENTS PTY. LTD.

METROSONICS
db-307 PERSONAL DOSIMETER
AND INTEGRATING
SOUND LEVEL METER

DESIGNED FOR

Industrial Hygienists

Community Noise Abatement Officers
Product Test Engineers

Acoustical Consultants

Who have need for ANY OR ALL
of these instruments . . .

Dosimeter

Sound Level Meter (including
max-hold and peak-hold meter)

L« Meter

The db-307 is a isti ter-based i scaled down to
be held in hand or slipped into a shlrt pocket. It permits accurate field
measurements of all common noise descriptors. By combining the functions
of a Digital Integrating/Averaging Sound Level Meter and a Personal Noise
Dosimeter in a single instrument, IT ELIMINATES HAVING TO CARRY
SEVERAL INSTRUMENTS TO A MEASUREMENT SITE.

For further details, please contact:

BWD INSTRUMENTS PTY. LTD.

Miles Street, Mulgrave, Vic. 3170, Australia m Eu-un Street, Rydalmere, N.S.W. 2116,
P.0. Box 325, Springvale, Vic. 3171,
Australia P.O. an 62, Rydalmere, N.S.W. 2116,
Australl

Phone: (02) 684 1800

Phone: (03) 5612888
5115




RUN@UN@ ELRSY

BRADFORD
INSULATION

Ring us at Bradford Insulation.

We have the range of rockwool and fibreglass products

to meet the demands of all acoustical consultants.

Sydney 6499111 Melbourne 5600755 Brisbane 277 3422
Perth 4514444 Adelaide 47 5244 Hobart 725677,

Bradford Insulation

asoe Building Materials for Australia
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