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GUEST EDITORIAL

ry great undertaking springs from a small beginning. At the outset it is weak and fragile
and suscepuble to criticism from every well-meaning, ill-informed bystander that cares to comment.
Often, despite the best efforts of a small band of zealots, it grows awkwardly and takes on attri-
butes’ that confirm the worst predictions of its most ardent critic. Then, when even some of the
zealots are having second thoughts, quite suddenly, it matures and loses the awkwardness of inex-
perience. faults are seen to be growing pains, lessons are .earnt, supporters are found and
O icien subeides. Well wishérs and band- waggoners then join the growing throng of persons that
want to be associated with it; the venture is launched.

When viewed from south of the Murray, preparations for the 10th ICA have shown all the early
signs of a great undertaking. At the outsot there were more critics than zealots, particularly on
this side of the river. ‘Now, when the die is cast, it is evident that attitudes are chianging. People
throughout the Soc\ely are planning their work th ICA.

ire. gathoring benind’ the swall band of zeslots = NEW who had the vision 1o commit us 1o such a
Challenging venture. Success is by no means aseured; 1360 is a time of reckoning for the Society:
It is a time for every member, new or old, to help make the 10th ICA and the Satellite Symposia a
triumph for Acoustics in Australia. Above all it is a time for good will and generous deeds.

I am sure every Society member joins me in wishing our NSW, SA and WA zealots every good
fortune and good luck with their ventures for 1980. I am also sure every zealot in the Society
wants you and me to stop talking and lend a hand.

EDITORIAL CHANGES

1 am confident that the pattern achieved this year in producing The Bulletin on schedule will be
maintained when the new Editor, Mr. Rob Law of the Environment Protection Authority takes over on
the lst January 1980. My confidence is both in Rob Law as Editor and in The Bulletin Committee
which has most ably assisted me during the past 12 months. It has been a pleasure to work with 3
group of people who simply get on with the job

My hope for 1980 is that The Bulletin will inprove in quality, and in frequency of publication
—currently 0.000000095 Hz. The Bulletin provides an easy opportunity for each Division to be
formed and to inform other Divisions of their programs. Advertisers view The Bulletin as worthwhile
and 1 hope that Society members do too. C i ones, are always
very welcome.

Robin_Alfredson
Editor

Rob Law
Editor 1980
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NEWS & NOTES

ANNUAL CONFERENCE AND DINNER 1979

More than sixty members and friends
attended the dinner following the Society's
Annual General Meeting. Held at the Park
Royal Motel, in Parkville, Melbourne, on
Friday 2lst September, it was enjoyed by all.

rly next morning, with no evident after
ettects on speakers or listeners, the Annual
Conference commenced. ~GERALD RILEY, in
his last official function as President opened
the proceedings. The theme of the one-day
meeting was "Building Acoustics Design
Criteria".  Papers were presented by eight
invited speakers on topics covering human
criteria, traffic noise, aircraft noise, building
partitions, reverberation, selection of materials
and structure-borne noise.

Of the _sixty-five twenty
were from interstate. was particularly
pleasing to see MARIE McCUDDEN and TIBOR
VASS from Western Australia, to welcome
BRUCE_MANSER from Queensland as well as
our friends from NSW and South Australia.

participants,

Despite the impending 10th ICA, most of
Australia's acoustical problems for the 80's
were sorted out at lunch. Several of our
articulate members are recorded here in action.

ANITA  LAWRENCE  summarised the
achievements of the meeting, and at the close
all present were grateful to KEN COOK (Con-
venor), REG McLEOD and LOUIS FOUVY for
organising both functions.

A limited number of copies of the Pro-
ceedings are available for sale at $12.00 per

copy. Orders should be sent to the Sec-
retary, Victoria Division.

"IT'S BETTER WITH MUSIC...

TREASURERS REPORT

Audit reports for all Divisions for the
year ending 31 March 1979 and for Council and
the I.C.A. Account for the year ending 30
June 1979 have been obtained.

These show that after provision of funds
for Councils activities and for the ICA each
Division operated at a surplus as follows:

N.S.W. $1, 419 00
Victoria 22.14
South Australia 50 21
Western Australia 403.34

Council operated at a deficit of $178.72

Unfortunately, because of the different
financial years applying to the Divisions and
Council the audit statements cannot be used to
provide income

for the Society as a whole or to provide a full
picture of the financial position of the Society.




The ncome and expenditure for the whole
Society including the Councils account has
therefore been calculated for the year ended
31 March 1979 and is as follows:

!noome

ustaining Membership 2,640
Membershlp Subscriptions 5,710.17
Interest 540.
Levies (W.A. Division
only)

155
Conference profits and
sale of papers 31
Total 9,077.11
Expenditure

ICA Levies 1,595

Bulletin (Includes an

advance of $1000 for

future issues) 2,300
Secretarial postage etc. 2,133.88
Reimbursement of fares

for Councillors 400

Registered offices 203.60
Technical meetings 199.58
Insurance 74.90
Total expenditure 6,906.96
Surplus $2,170.15

At 31 March 1979 the total assets of the
Society excluding the ICA, Bulletin and

Conference accounts amounted  to
su 320,83 Aimost all o theve asests are in
cash at the bank or in Interest Bearing De-
posits .

There will be 2 considerable increase in
the Society's income i financial year
ending 31 March 1980, This is mainly due to
profits from the N.S.W. 1978 conference
($4,300) and the increase in Sustaining Mem-
bership subscriptions ($1000). A surplus of
$7,600 is expected for the year and
assets at 31 March 1980 should amount to about
$19,200

ICA Finances

At the end of June 1979 the ICA account
showed assets of $10,168.98. The ICA Execut-
ive Committee Treasurer reports. that generally
expenditure will be covered by receipts from
registration, donations and funds already
accumulated. However, there is expected to
be a temporary shortfall in funds of $5,000 in
January-February 1980. The Society is ex-
pected to advance this amount on loan. It
must be emphasized that this estimate assumes
that registration fees from a large number of
the Australian participants will be received
early in the ye If this does not occur then
the Society may be required to advance a much
larger sum. The budget estimates for the
Society have been prepared on the basis of the
ICA Treasurers estimate.

5

The S.A. Satellite Symposium is expected
to require a further advance and $1,000 has
been included in the estimate

It is expected that N.S.W. and Vic.
Divisions will be asked to advance $3,500 and
$2,500 respectively to the ICA and satellite
conferences. These loans may continue until
after the conferences.

Since the assets of the Society are in
cash at the bank or in Interest Bearing De-
posits about $19,000 should be ‘available: now
This money should be retained until the fin-
ancial position of the ICA is fully known.

R.A. Piesse
21 September, 1979

AUSTRALIAN ACOUSTICAL SOCIETY

CODE OF ETHICS (DRAFT)

High in the list of objects for which the
Australian Acoustical Society was established is

e promotion of honourable practices and of
trust by the community in persons engaged in
the varied fields of acoustics. To fulfill these
objectives it is clearly vital that members
adhere at all times, the letter and
spirit, to a strict code of ethics. As the
intent of the Australian Acoustical Society
differs in no significant way from that of other
learned societies it has adopted the code of
ethics of the Institution of Engineers, Aust-
ralia, as the basis for its code.

CODE
1. RESPONSIBILITY

The welfare, health, and safety of the
community shall at all times.take precedence
over sectional, professional, or private in-
terests

In fulfillnent of this requirement members
of the Society shall

(a) avoid assignments that may create conflict

tween the interests of their clients,

employers, or employees, and the public
interest;

(b) conform to acceptable professional stan-
dards and procedures, and not act in any
manner that may knowingly jeopardise the
public welfare, health, or safety;

() endeavour to promote the well-being of
the community, and, if overruled in their
judgement in this, should inform their
clients or employers of the possible conse-
quences;

(d) contribute to public discussion on matters
within the area of their competence when
by so doing the well-being of the com-
munity can be advanced.
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2.

STRIVE TO UPHOLD AND ENHANCE THE

TEEM, INTEGRITY, AND DIGNITY OF WORK

IN_ACOUSTIC:!

To advance the standing of the Society,
iy

members sha

(a)

(b)

(e)

(e

continue to advance their knowledge of
coustics and actively assist and encour-
age those under their direction to ad-
vance their knowledge and experience;

not_involve themselves in any business,
project, or professional or other practice
of a fraudulent or dishonest nature;

not use association with corporations,
partnerships, or other persons to conceal
unethical acts

PERFORM WORK ONLY WITHIN AREAS
OF COMPETEN

In all circumstances members shall

inform their employers or clients if an
assignment requires qualifications and/or
experience outside their fields of com-
petence, and where possible make approp-
riate recommendations in regard to the
need for further advice;

report, make statements, give evidence or

vice in an objective and truthful man-
ner and only on the basis of adequate
knowledge;

reveal the existence of any interest,
pecuniary or otherwise, that could be
taken to affect their judgement in tech-
nical matters.

. BUILD REPUTATIONS ON MERIT AND NOT

BY UNFAIR PRACTICES

o member shall act improperly to gain a

benefit and, accordingly, shall never

(a)

(b)

(e)

(d)

(e)

[(9)

pay nor offer inducements, either directly
or indirectly, to secure employment or
engagement;

abrograte the principle of adequate and
appropriate remuneration for work to be
performed;

auempt Lo supplant others who have been
appoin

falsify or misrepresent their qualif;
cations, experience, or prior respon-
sibilities, nor maliciously or carelessly do
anything to injure the reputation, pros-
pects, or business of others;

use the advantages of privileged positions
to compete unfairly;

fail to give proper credit for work of
others to whom credit is due nor to
acknowledge the contribution of others.

5. APPLY SKILL AND KNOWLEDGE IN THE
INTERESTS OF THEIR EMPLOYER OR CLIENT

very member shall at all times act equif
ably e fairly in dealing with others. Specifi
cally they shall

(a) strive to avoid all known or potential
conflicts of interest, and keep employers
or clients fully informed on all matters,
financial or technical, that could lead to
such conflicts;

(b) refuse compensation, financial or other-
wise, from more than one party for ser-
vices on the same project, unless the
Arcunstances are fully disclosed to and
agreed to by all interested parties;

(¢) nmeither solicit nor accept financial or
other valuable considerations from material
or equipment suppliers in return for
specification or recommendation of their
products, or from contractors or other
parties dealing with his employer or
client;

(d) advise clients or employers when as a
result of their studies or investigations it
is judged that a project may not be
viable;

Ce.

neither disclose nor use confidential
information gained in the course of employ-
ment without express permission of the
employer or client.

At its 23rd meeting, Council agreed to put this
draft Code to members for their consideration.
In the absence of criticism, which should be
addressed to The General Secretary, the Code
Wl be put Torward for adoption t the Soc-

iety's next General Meeting.

INTRODUCING A PRESIDENT

My two year term of office has recently

to a conclusion and 1 am pleased to
advise that Mr. R.A. Piesse is the new Presi-
dent of the Society.

Ray Piesse is Director of the National
Acoustic Laboratory which is concerned with
scientific investigation into hearing, the effects
of noise on man and the provision of hearing
aids to sections of the community. A Federal
Treasurer and member of Council he has
served the Society well. He takes on this new
task with our full support and an expectation
that he will preside over the 10th International
Congress on Acoustics with distinction.

A.B. Rile;
Inmediate Past President
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Trains and Residential Site Noise Criteria

Anita Lawrence & Marion Burgess

Acoustics Research Unit of the Graduate School of the Built Environment, University of New South
Wales.

SUMMARY

The results of measuring passby levels of over 70 N.S.W. passenger and freight trains are pre-

sented. The aversge watin
for all train types.

um levels, at 17.5 metres from the tracks, were of the order of 90 dB( )
These levels are compared with recommended

criteria for residential areas and it

is suggesled that the most suitable criteria may be those developed for individual a:rcran flyovers.
Mmmum separalmn distances between railways and residential sites are suggested, using these

ree well with overseas guidel

lines. In cases where these distances are not

thes wel
Svaiabte, dditionsl aetemation of building envelopes may be required, and to assist in the correct
choice of materials, band spectrum levels for typical trains are given.

INTRODUCTION

Increasing awareness of the impending
difficulties inherent for conventional road
transport, relying as it doss on the world's
diminishing supplies of fossil fuels, has
Crasted aCnew mterest ‘in aeenative. methods
of eurface wansportation. _Although railuays
too depend largely on fossil fuels, they are
much more efficient users of these resources

and in many places they are already available
and operating.

Unfortunately, they share with other
forms of transportation the characteristic of
emitting high sound levels, and any increase
in railivay eperations can bo expectod to have
an adverse effect on surrounding residential
areas.

Traditionally,  railvays have their ter-

minals  close centre of urban areas.

Suburban commuler systems are used to con-
nger: from the cent

" ly
the trains travel relatively siowly althongh
some 'express' trains may operate to and
the outer suburbs. Faster, interurban trains
operate over longer ranges, hese may
aleo cater for commuters. Inferstate passenger
trains compete with | domestlc siriines for thelr
passengers and ential for
their viability . F\na]ly, rm ht trains operate
over medium to long ranges

y their very nature, the suburban rail-
way symm must “travel through, or close to,
res:dentml suburbs, if it is o ‘operate  inde-

ently other transportalmn systems.
Although thore o o nee

residential areas are also affected by high
speed interstate interurban passenger
trains and by freight trains. In order to
determine typical noise levels from New South
Wales trains, measurements were made

side a main railway line in an outer suburb of

Sydney.  The site was chosen well away from
major roads and airports the noise
Trom trains could be. clearly identificed a5 the
major source.

MEASUREMENT SITES

Most of the measurements were made at a
location (called the Reference location) 17.5
metres from the centre of two sets of tracks,
with the microphone 1 e ground

The railway was substannaﬂy Sevel tnd 3t

location the ground rose (thus the railway line
was in 3 cutting) and fo the other it fel
(railway line on an embankment). Other locat-
ions sed for measurement were up &
from the centre of the tracks, with direct
Iine-of-sight and with some shielding effects
rom the cutting. ultzneous messurements
owed the  sttenustion. bermaen these
Femote. locations and. the Reference location to
be assessed.

MEASUREMENT AND ANALYSIS PROCEDURE

The train passbys were recorded on
Nagra IIIB and IVSJ tape recorders, using
Bruel & Kjaer Types 2209 and 2203 and

General Rnd.\o Type 1933 sound level meters.

bistonphone and. portable. sound calibrator,
b apvropmle, were used to check the per-
formance of the meters and the calibration tone
was recorded to provide a roference. level for
roplay.  The tape recorder was turned on a5
soon as the train could be percelved and it
was not turned off until the ould no
longer be heard. Visual cueing e e used

The recordings were analysed in the
laboratory of the - Acoustios Research Unit
using following equipment: Bruel & Kjaer
Type 5503 Microphone Amplifier, Type 1612
One-third octave band fiter set, Type 207
High Speed Level Recorder and Radio
Real Time Spectrum Analyser Type To51 with 5
Facit paper tape punch
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MEASURED TRAIN SOUND LEVELS

total of 76 train passbys were recorded
at the Reference location; the number of each
type and the maximum passby levels are listed
in Table 1.

TABLE 1
MEASURED TRAIN PASSBY LEVELS

175m CENTRE OF
TWO SETS OF TRACKS

TRAIN NUMBER AXIMUM ib(A)

TYPE MEASURED _ PASSBY  AVERAGE
LEVEL RANGE

Suburban 43 81-102 90

electric

Interurban 14 82-100 90

electric

Freight 18 84-99 89

The train speeds were measured by timing
the passage between two markers along the
track; they fell within the normal range of
50-115 km/h for passenger trains and 50-100
km/h for the freight trains.

Fig. 1 shows typical level recorder traces
of a freight train and a suburban electric
train, measured at the Reference location and
at a second location 180 m from the tracks.

Freht HevE

f\ IHooter
/N

Sound Pressure level dB(A)

0 L
Time, sec.

FIG. 1  Sound Level variation with time for
two typical trains; one a freight train and the
other  a suburban electric train. The higher
levels were recorded at the Reference Location
and the lower levels at Location B (180 m from
the centre of the tracks with direct line of
sight)

By comparing the maximum levels mea-
sured simultaneously at the Reference and
other locations, the attenuation obtained from
distance and shielding was estimated. Table 11
gives these results for eight locations.

TABLE 11

ATTENUATION, IN TERMS OF dB(A),
FOR DISTANCE AND SHIELDING AT

EIGHT LOCATIONS

LOCATION  TRACK ~ ATTENUA- ATIENUA-
DISTANCE  TION REF
(m) ToXoC. DOUBLING
dB(A)  OF DIS-
TANCE
n line with

Rer "Direet 150 21 2.5
line-of-sight
B. In line with
Ref. direct 180 2 2.3
line-of-sight
C. 250m from Ref.
direct line-of-sight, 52.5 19 6.3
limited length of
track
D. In line with C
direct line-of-sight 87.5 2% 4.8
sight li
Tength of erack
E. 100m from Ref.
track in cutting  52.5 2 ®)
F. In line with E
track in cutting  87.5 22 4.9
G. 160m from Ref.
track in cutting  52.5 2 .7
H. In line with G,
track in cutting = 87.5 27 (5.4)

There are two main sources of noise from
most types of train - one is the engine, or
locomotive (absent in suburban electric trains)
and the other is the interaction of wheel and
rails. ~Additional sources arising from railway
operations include hooters and warning deton-
ators when track maintenance operations are in
progress. The wheel/rail interaction source
approximates a 'line source' and would be
expected to attenuate at 3 dB per doubling of
distance from the source. It can be seen, in
Table 1I, that slightly less attenation ‘wes
found at locations A and B, the direct line-
of-sight locations. However, at location C,
where the track emerged briefly from cuttings
at either side, the attenuation approximated
that of a point source (over 6 dB per distance
doubling). At the other locations, the shield-



Why measure
Noise Dose ?

simply because the international standard ISO 1999
stipulates a maximum noise exposure limit for
safeguarding the hearing of persons working in
noisy environments.x

For assessing the actual risk of hearing damage, the
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noise dose, and compares this with the maximum

allowed exposure limit.
N\
®- \ .
” % Personal Noise
%  Dose Meter
© Measures the noise exposure for a \ 4428
working day \

©

4 digit read-out of the noise dose in %o
of the allowed daily exposure

80 to 140 dB(A) including 30 dB crest
factor allowance

Warning for Peak excess of 140 dB(A)

-]

[ ] mode for quick
@ Battery life: 70 h with a 9 V dry battery
" 4
% Most Australian states have similar regulations
Briiel & Kjaer Australia pPTY.LTD.
erice: MELBOURNE OFFICE: penmorrice: ADELAIE oFFicE:
Ty Road, Conccrd WS W. 2137 515 Puston vhle Ao, Moanee Ponds.Vic. 030 F. Box b Mndarng, 6072 £0.Box 45 porwsod S A 5087
o 530 ioones Pons Vi 098 Teltone. 109 205 358 . Toleghone. 081758403
Toliohand 109/ 70 Teca o7 Tich

Tolex: 33728




ing provided by the cutting amounted to an
equivalent of about 8 per doubling of

distance, for the closer foeathns (E and G),
but this rate declined at the more remote
locations (F and H).

COMPARISON OF TRAIN Nolsz LEVELS AND
RESIDENTIAL STANDARD:

re are three Australian Standards that
are relevant: AS 1055-1978 "Noise

13
with the United States Housing and Urban
Development Corporation Guidelines, shown in
Table III.

TABLE III

MINIMUM SEPARATION DISTANCES FOR
RESIDENTIAL SITES FROM RAILWAYS

in residential areas”, AS 2107-1977 "Ambient
sound levels for areas of occupancy in build-
ings" and AS 2021-1977 "Building siting and
construction against aircraft noise intrusion".
The first two mentioned relate chiefly to con
tinuous sound sources. For example, AS 1055
gives methods of rating the acceptability of
intrusive noise sources compared to the back-
ground sound level. ~Where the existing back=
ground sound level is not relevant, tabled
values may be used. These vary from 35
dB(A) at night to 50 dB(A), daytime, week-
days, for outer suburban aréas. = Levels more

higher than the background are
conaidered potentially annoying; thus levels of
90 dB(A) or so, as emitted by trains would be
completely “unaceeptable if they oceured cone
tinously .

AS 2107 provides maximum acceptable
indoor noise levels, which can be translated
into outdoor levels by adding 10 dB(A) to
allow for typical attenuation provided by a
building envelope with some ventilation open-
ings. Continuous levels of 35 to 40 dB(A)
would bo acceptable at night and from 40 to 50
dB(A) during the ‘hese are consistent
ith the tecanmendations of A8 1055,

However, train noise is not continuous,
and most train passbys are heard as individual
noise events. In this way they are somewhat
analagous to aircraft flyovers. If the number
of operations per day is similar to that of a
busy airport (say 200 or so per day) it is not
unreasonable to suggest that

single event noise levels suggested in AS 2021
may an  appropriate choice of

These would allow 65 dB(A) for living  and
sleeping areas and 70 dB(A) for working areas
(again, translated into ourdoor sound ecrit-
eria).

Even using these less stringent criteria,
it can be seen that the average train passby
levels measured at the Reference location
(which was outside the railway right-of-way)
exceed the acceptable levels by 25 dB(A) for
living and bedrooms and by 20 dB(A) for work
areas. Such excesses would be expected to
cause considerable annoyance. For line-of-
sight locations, separation distances of 150 to
180 metres are desirable, but when some
shielding is present, as when the line is in a
cutting, these distances could be reduced to
about 50 metres. When the line is on
embankment, however, increased separation
would be necessary.

It is interesting to compare these findings

Line-of-site  Shielded Acceptability
900m 150m Clearly acceptable
180-900m 30-150m  Usnally acceptable
30-1 15-30m Usually unacceptable
Less than  Less than  Clearly unacceptable
30m

It can be seen that agreement with the
Australian  recommendations is quite good.

BUILDING ATTENUATION AND TRAIN NOISE

Many buildings are constructed closer to
railway lines than appears desirable from the
above discussion. If substantial increases
were to occur in the number of operations,
particularly at night, some people may wish to
improve the attenuation provided by the build-
ing envelope (in turn creating difficulties with
respect to natural ventilati A-weighted
third-octave band. spectrum levels of typical
passenger and freight trains are shown
Figs. 2 and 3
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Centre Frequency of One-Third Octave
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FIG. 2. A-weighted sound pressure levels in
one-third octave bands for an empty freight
train at the Reference Location. The broken
line (- -) represents a 4 sec integration for
the locomotive while the solid )
represents an § sec integration for the freight
cars o

n be seen that freight
trains have somewnat more energy than pass-
enger trains in the lower frequencies, which
are difficult to aftenuate. Suburban electric
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trains, also have peaks in the higher fre-
quencies, around 1000Hz however these high
frequency levels would not be as difficult to
attenuate with conventional materials.

8 8 3 3

AWeighted Sound Pressure Level, dBA
3

T gk
Centre Frequency of One Third Octave
Band, .

FIG. 3. A-weighted sound pressure levels in
one-third octave bands

two-deck, suburban passenger train. The
solid line (——) represents a 4 sec inte-

tted lines (-----)
present the same integration period at Tocations
C and D respectively.

CONCLUSION

Railways have been shown to be a source

cl
interaction it will be extremely difficult to
obtain signficant reduction of emitted noise
with conventional designs.

Train passbys are typically perceived as
individual noise events and the analogy may b
drawn with aircraft flyover noise when attompt
ing o ‘set acceptablo noise criteria for rosid-
ential sites. If this is done it is found that
minimum separation distances agree

those suggested in HUD gmde.h.ne&

It is evident that many people living near
railways are subjected to excessive noise
levels, and it could well be that, with incress-
ea “awarences Cof mofse from other  sources,
trains will be recognised 35 having the ‘same
potential for disturbance as trucks. However,
it is necessary take cogmsance of the
spectral distriblition of train noise, if remedial

re to be taken, in order that the most
“Hective. Sttenuating systems are chosen.

GOssIp

In my last gossip column 1 referred to
surlden of Acoust:

Acoustical Contractors; now _most
debm!ely seem to roliferation of new
Acoustical Cmsumng Busmesses operated by
our Mem hese new businesses are
detatlea etow in the order n which 1 heardof

MARK EISNER has established Mark
Eisner & Associates in Canberra

DAVID EDEN has established Eden
Dynamics Pty. Ltd. in Sydney.

CALEB SMITH has stabilished Caleb Smith
Consulting in Newcastle;
notable for _its pmnouncment "tht b otters
acoutical (") engineering investigations.

Last but by no means least is the fact
that after 16 years with Nonoys/Sound Atten

joined with PETER KNOWLAND
Snch ROBERT FIPARLL ‘o form Knowiand Hard-
ing Fitzell Pty. Ltd. operating in Melbourne.

Sometimes acousticians tell me that they

off financially and the
following members assure me that their fin-
anchal state ean best be regarded at present s
“depleted”. I refer of course to BILL DA-
VERN and his wife who have just returned
from a tour of Europe during Bill's long ser-
vice leave, and PAUL DUBOUT and his wife
who have not long returned from a tour of
China during his leave, and to JILL HULM who
has just returned from a holiday in the United

ingdom.

PETER FEARNSIDE will be leaving shortly
after you receive this issue of the Bulletin to
join CRIS DAY and two others, not members of
the Society, to sail around New Zealand. This
yenture has been on the go for many months
but each time the group get a boat the author-
ities declare it un-seaworthy, so great was the
joy when recently they found one which pa-

It is a curious thing about working in
acousn'cs hat if you find yourself out of work

d there are very limited prospects
o emplcyment a5 there are 5o few emplogers of

ployers find there are Véry tew prospective
employees in acoustics. 1 underst: the
State Public Works in NSW has had two vac-
ancies they have been wanting to fill for about
12 months; that a State Government Depart-
ment in Queensland has two vacancies and that
Sound Attenuators is still trying to get
candidate for the vacancy caused by my depart-
ure.

This column would not be complete with-
out reporting the attempts by the State Pollut-
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ion Control Commission in NSW to silence the
striking clock 'in_the Newcastle Town Hall
Apparently one dear old lady complained to the
SPCC that the striking of the clock disturbed
her sleep; after some investigation the SPCC
found that the striking could disturb someone's

quieten the clock between the hours of 10.00
p.m. and 6.00 a.m. The Council appealed
against the notice and won but had to pay
their own legal costs of $18,000 out of rate-
payers funds. The clock had of course been
striking _for previous 49 years without
gwmg rise to complaints from any other citi-

Because they are the sole correspondents
with the gossip column the CARR ACOUSTIC
GROUP PTY. LTD. deserve to get a mention.
They wrote to me pointing out that their
situation was analogous to that of the Wilkinson
Murray Consulting Pty. Ltd. that was reported

the previous gossip column. The Carr
Acoustic Group -is in fact a new (formed July
1978) acoutic consulting service owned and
operated by JIM WATSON, GRAEME MOSS and
DOUG GROWCOTT

One move away from consulting has been
made by JOHN MOFFATT who has left Riley
Barden and Kirkhope Pty. Ltd. to work with
LEN KOSS at Monash University where he is
involved with modal studies on the frames of
metal working presses and the acoustic radiat-
ion form excited frames.

Finally, I must again ask all members to
write to me or phone me with any tit-bits they
Bear.  They should contact me at Knowland
Harding Fitzell Pty. Ltd., 22A Liddiard Street,
Hawthorn, Vic., 3122, telephone (03) 819 4818

Graeme Harding

LETTERS

OPTIMISATION OF DUCT LINERS

If it can be assumed that duct liners
react locally to the sound field within the
duct, it is possible to predict attenuation
relatively simply. More importantly it becomes
apparent that there is an optimum specific
acoustic impedance ratio which will produce
maximum attenuation for a given duct con-
figuration and frequency. As a simple example
of this, the attenuation per metre is given in
Figure 1 as a function of specific acoustic
impedance ratio for a duct lined on two sides.
The frequency of the sound is 1000 Hz and the
separation between the liners is 300 mm. The
optimum impedance is roughly 0.8-i0.8. The
presence of a mean gas flow would no doubt
cause a small variation to this optimum value.

While it is possible to establish the opti-

mum impedance, its realisation in practice is
not so easy, particularly at the lower fre-
quencies where large negative values of the
reactive component of the specific acoustic
impedance ratio are usually present. At these
lower frequencies too, fairly small resistive
components are needed for maximum attenuat-
There are of course well known ways of
controlling _specific acoustic impedance ratio
including = varying liner density, thickness,
providing perforated plate surfaces, provi
an air space behind the liner, etc. Alternative-
ly, varying the duct geometry will vary the
optimam impedance and- this can be used to
advantage.

I would be interested to learn if lined
duct desigmers o manufacturers routinely take
special precaution to control the reactive as
well as the resistive componem of the specific
acoustic impedance ratio, or in fact
reference is made to the specific acoustic
impedance ratio at all.
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Notes on Porous Materials for Sound

Absorption

by D.A. Bies and Colin, H. Hansen
Department of Mechanical Enginee
The University of Adelaide, Adelaide, ‘South Australia

Summary

The concept of flow resistance is

introduced and means for its measurement are described

Measured values of flow resistance for fibrous and foamed products avau;ble in Australia are pre-

of statistical

absorption_ coefficient:

out that the information presented in this paper

Design charts which make uge of flow resi
s and for incressed transmission loss are also presented.
may be

Finally, it is pointed
used to design sound absorptive liners for

ducts using procedures described elsewhere in the literature.

1. Introduction

The sound absorptive properties of por-
ous materials are widely recognized and used
for the control of sow
properties make porous hatatials weetul ror the
sbsorption of sound and since these properties
are cting an optimum balance is always
Tequired for best results. On the on hand a
porous material must be open enough to admit
sound propagation in _the gas contained in the
material.  Closed coll materials are thus not
very useful for sound absorption. the
other hand s porous material must be reslsuve
enough to the flow through it to pi
viscous _dissipation fria ummnely ibsorhe
the sound. For a large class of porous mater-
ials characterization of their resistance to
through flow under steady state conditions is
q“lte sufficient, as will be shown, to character-
their acoustical performance for all of their
typical uses. Fortunately the
through flow of a porous material Tinder steady
state “conditions is easily measured. In fact,
for a large class of porous materials measure
ment is not even necessary. A knowledge o
the fibre diameter of the material is quite
sufficient where the fibre diameter range is
fairly well controlled.

rious authors have contributed to the

materiala as sound sbeorbents In their several
typical _ application Kosten
wiote. the first definitive treatise on the Sub-
ject suggesting a number of fundamental con-
cepts to later work. (1) Bies subse-
quemly *Showed how the basic scaling pars-
meter introduced ikker and Kosten, a
kind of acoustics Reynold's number, could be
used to completely characterize porous
material.  (2) Subsequemly Delaney and
Bazley investigated a large range of porous
fibrous materhls and showed  that all of their
acoustical properties could des
terms of a frequency parameler based upon the

flow resistivity of the material. (3) It may

adily be shown that the scaling parameter of
Zwikker and Kosten and Delaney and Bazley
are in fact one and the same. (4)

The procedures to be described in these
notes will be based upon the experimental work
of Delaney and Bazley guided in part by the
Work of Bies. Thus the excellent theoretical
work of Scott (5) and Beranek (°) on the
subject of sound propagation in porous mat-
erials will not be used. It must be pointed
out, however, that for very soft porous mater-
ials work of Beranek as reformulated by
Bies mxght be expected to give better results.
™.

Thus implicit in the discussion to follow is
the assumption that the porous material consid-
ered is not very soft.

2. Flow Resistance and Flow Resistivity

the means and conditions for the measure-
ment of flow revistance porous material
e demcribed 1o American Diandaca (Aus-
mua has none). (%) The apparslus prescnb-
the standard provides for

npplymg a small differential pressure across a
uniform layer of material under test snd mesns
for measuring both duced differential
pressure and the Shduced fhid vatume. fiow per
unit area through the test sample. The latter
quantity which has ‘the dimensions of velocit
may be thought of as the normal

the test sample surface.
R of the sample is then defined as the ratio of
the pressure differential p divided by the
normal gas velocity v at the surface of the
sample.

=p/v [¢3)

We note that equation (1) implies very small
values of p and v as required by the standard

as characteristic of acoustic phenomena at
ordmry sound pressure levels.



Experimentally it is found that for fibrous
ma e flow resistance of a sample 2
thick of fibre diameter d is

R = f (py/pp) ne/d? @

In equation (2) p is the gas viscosity, p
the bulk density pg is the fibre density nﬂ‘d t,

is an empirically defined function which for the
fibre glass products

1o, /0p) = K (o /o' 5% (3)

In equaLwn (3) the value of the constant K is

x 10-° when the fibre diameter d is in
melres, the densities p_ and p, are in kg/m3
and the flow resistanc® R is in MKS rayls.
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Figure 1 Measured flow resistivity ACI Fibre-
glass.

Using apparatus which comples with the
requirements of American standard (%) Bies
and Hansen have systematically measured the
flow resistances of Australian made fibrous and
foamed products. (*) In the former case an
attempt has been made t . The
fesults of those measurements are shown in
Figures 1 to 5 inclusive. We note that in the

case of the fibrous materials the trend in each
case is as predicted by equestions (2

(3). No trend is indicated by the data for e
foamed products shown in Figure
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Figure 3 Measured flow resistivity Australian
Gypsum Insulwool.



R, (rayls/m)

Figure 6 Flow resistivity s a function of bulk
ensity and fibre diameter courtesy
feite Corning Fibreglass, U.S.A.

that is required is the fibre diameter. The
figure follows from equations (2), (3) and (4).
Alternatively a measurement of the flow resis-
tance may be used to determine the mean fibre
diameter of a sample.
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Figure 5 Measured flow resistivity for Olympic

For
available
materials

Foam products.

were 50 mm thicl

All samples tested

the case where no measured data are
the flow resistance for fibre glass

may be estimated using Figure 6.

All

3. rberation Control in Rooms

One of the frequent uses of porous mater-
ials is for the control of reverberant sound in
an enclosure or room. When a porous material
is used for this purpose it is commonly mount-
ed on the walls of enclosures and on the
ceiling and walls of rooms. When used in such
a way it is generally assumed that sound will
be incident upon the absorptive material from
all directions, Under such 'circumstance the
sound _absorptive property
material is described by its statistions absorp-
tion coefficient, the 'latter quantity being
defined as the fraction of incident energy
which is absorbed.

Morse and Bolt have considered the cal-
culation of statistical absorption coefficient at
an absorptive wall in terms of the normal
specific acoustic impedance at the wall. (%)
Bies and Hansen in turn have considered the
calculation of the statistical absorption co-
efficient using the formulation of Morse and
Bolt for a layer of porous material £ thick
backed by an air cavity L deep with the
results shown in Figure 7.(4)  Review of the
data in the figure shows that the effect of the
backing cavity is to improve the low frequency
absorption of the porous layer. In fact when
the backing cavity depth L is equal to the
porous layer thickness £ the absorption co
efficient of the porous layer cavity backed
combination exhibits the same behaviour as
that of an unbacked layer twice as thick.

note also that a further increase in the depth
of the backing cavity introduces an undesir-
able dip in the absorption curve. We conclude
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Figure 7 Calculated  statistical  absorption
coefficient for a porous layer £ thick

backed by a cavity L deep as a
function of the frequency parameter.
The flow resistance parameter in this
case is R, #/pc = 3.0.

that for optimal absorption a backing cavity

equal in depth to the thickness of the porous

layer is required.

he range of flow resistances shown in
t‘:gure lie about three. Further calculations

porous laye ree the
attenuation of sound in the material will be too
mall. The absorption coefficient will dim
it will be characterised by la

fons in value due to standing wave effeots.
the flow. resistance is mich Ereater than three
the resistance to sound propagation in th
material will be hig] gain_the absorp-
Hon il "dininish beesuse near the sound is
reflected from the surface rather than sllowed
and be absorbed. These considerat-

sound tion. The flow reslstance of the
poro\ls layer Fehould be about 3 p

It messured and caloulated valuos ot the
statistical absorption coefficient
mont all would be well, Unfortunately, valacs
for statistical absorption coefficient ~as mea-
sured according to standard procedures in a
reverberant room are regularly greater than
In'fact vecognition of the discre-
pancy on the one hand and
Flanation on. the other s lead to aifferent
name for the measured quanti The mea-
sured absorption is called the Sabine absorp-
tion and it has the interesting property that it
can have vnlues greater than unity. Measured
values for a commercial product are shown in
Figure 8. The porous material called Sillan is
nominally 50 mm'thick and it has a flow resis.
tance of 4 pc. The data shown in the figure
are composite values obtained from many mea-
surements in many reverberant rooms. (1°)

Absorbv.\on coefficients for the com-
sillan,
ploned as a function of a frequency

Figure 8

-= rerhcted statistical absorbtion
coemcxen,

x ured  Sabine absorbtion
coefticient.

. = adjusted  Sabine absorbtion
coefficie

In Figure 8 for comparison with the mea-
sured values of the sabine absorption we have
plotted the predicted values of the statistical
absorption coefficient. I w
sabine absorption values a
some as yet unexplained reason
duce an arbitrary correction factor of 0.83 to
s the corrected values

paranetric dependences indicated sbove are re-
liable_ev not able to predict the
magnitudes correctlyA

4. T i Control through

Noise control may sometimes be effected

by wrapping the noisy item with a o
porous material. A nd impervious layer
Right then be applied. - Alternatively - the

cavity between two facing panels of an en-
clsoure may be filled with a porous material to
improve the noise reduction of the enclosure.
In each case the porous material is called upon
to attenuate the sound passing through it

To proceed with analysis it will be ad-
vantageous to identify three frequency ranges.
(11) 'In the low frequency range the thickness
of the porous layer Will be less than one tenth
of the wavelength of sound propagating in

Tedium characteristic of the ‘porons macerial.



Figure 9 is useful for identifying this low
frequency range. the design frequency
parameter lies below the upper bound indicated
the frequency is in the low frequency range
and Figure 10 may be used to estimate the ex-
pected transmission loss.
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Hih frequency
range.
.\'Q
" Mid trequency
N) !

tl/c

S Low frequency
\ ronae.

P1/Ry

Limits showing when low and high
frequency models should be used for
estimating the transmission loss
through a porous layer. The low
frequency model should be used
whcn the design point lies below the

curve and the high
frequency model should be used
when the design point lies above the
2/Mm = 1.0 curve.

Figure 9

Ryl/pc =20

005 o1

lpmr/)pc
Figure 10 Transmsmn loss through a porous

r for a design point lying in the

o frequency zange of Figure 9.

In the high frequency range the thick-
ness of the liner is greater than a wavelength
of sound propagating in the material. Again
Figure 9 will be useful for determining this
range. In this case there are three possible

10 15
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loss mechanisms. Loss may occur on reflection
at the front face, on transmission through the
material and on reflection at the back face.
Figure 11 may be used to estimate the propa-
gation loss while Figure 12 may be used to

estimate the reflection loss at either face

1000 &

al t98)

10?7 10" 10° 10"
pf /Ry
Figure 11 Propagation loss (dB per wavelength
of thickness) through a porous layer
for a design point lying in the high
frequency range of Figure 9

o 107

loss (d8)
© b w0 o~

Retlection

ol il 1
107 10" 10°
PRy
Figure 12 Reflection loss (4B) at a porous
terial - air interface for a design
Doint in the high frequency range of
Figure 9
If the porous layer is free hanging then
two reflections will occur and the net loss is
the sum of all three losses as determined using
Figures 11 and 12. If the porous layer is
wrapped, for example on to the surface of a
pipe, so that there is no reflection at the
front face then the net loss is the sum of the
propagation loss and the single reflection loss
at the exit (back) surface. Finally if
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porous layer serves as a filler so that there
are no reflections the loss is entirely due to
propagation.

The mid frequency range behaviour is
estimated by fairing a curve through plotted
values for the low and high frequency ranges.

5. Propagation Control in Ducts

The use of porous materials as a lining to
control the propagation of sound in ducts is
well known. The design of such devices
depends upon a knowledge of the flow resis-
tance of the lining material. Design pro-
cedures which are. not eritically - dependent
upon the choice of flow resistance are dis-
cussed in reference (12). Designs for very
high performance are possible and they are
critically dependent upon the  choice of flow
resistance. Design procedures for very high
attenuation rates for the case without flow are
discussed in_reference (1!). Unfortunately
such design is very sensitive to the effects of
flow but discussion if this point is beyond the
scope of this paper.
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TECHNICAL NOTES

THE UNIVERSITY OF MELBOURNE COCHLEAR
IMPLANT FOR PATIENTS WITH PROFOUND OR
TOTAL HEARING LOSS

Tong, Y.C., Patrick, J.F. and

Clark, G.M.,
Black, R.C.

Research workers over the last 150 years
have entertained the  possibility of restoring
total hearing loss by electrically stimulating
residual hearing nerves. Many have contri-
buted to the understanding of the subject.

Our own interest in the subject commen-
ced in 1968 when it became clear that a num-
ber of basic studies needed to be undertaken
if patients were to receive help this way. It
was first necessary to establish what the
limitations of single electrode stimulation were
in conveying frequency and amplitude informat-
ion before considering the development of a
multiple-electrode implant. Acute physiological
experiments in 1969 by Clark, and studies on
the behaving animal by Clark et al. in 1972
established that there would be severe limit
ations in conveying speech with a single elec-
trode system, and that a multiple-electrode
cochlear implant provided the best change of
enabling a deaf patient to communicate.

This was designed to provide 10-15
channels of stimulation, and _independent
control of the phase and amplitude of the
stimuli to the individual electrodes. Power and
data are transmitted by inductive coupling at
frequencies of 112 kHz and 10.752 KHz res-
pectively. It also has a connector that can
enable the receiver-stimulator unit to be re-
placed if necessary (Clark et al, 1977). The
receiver-stimulator and connector are shown in
Figure 1
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Figure 1.

(Clark et al,
receiver-stimulator assembly prior to being

1977). The prototype

conformally coated. Scale = 1 division = 1 cm.
Consequently, in 1973 it was decided to
. develop a multiple-electrode cochlear implant.

There were in addition many histological
and surgical developments that were required
before the device could be implanted in a
patient. An appropriate surgical approach was
needed that would enable a number of elec-
trodes to be placed close to groups of residusl
auditory nerves with a minimal degree of
Gamage, Initially it was found possible to pass
a flexible electrode around the turns of the
cochles by inserting it through sn op

cd. in the apical turns (Clark et al. 1975
Further work, hawever. Jed to.the development
of a flexible multiple-electrode array that could
be inserted for a distance of 20-25 mm around

the  rous
19792). This has now been adopted as our
standard approach as our histological studies
on experimental animals showed that this
approach also resulted in less damage to re-
sidual auditory nerve fibres (Clark, 1977).
With an electrode array in the scala tympani
there is, however, a problem in localizing the
current to a group of nerve fibres and avoid-
ing spread along the low resistance pathway in
the scala. Therefore, research was under-
taken to determine an effective means of isolat-
ing the current, and it was found this could
¢ done by bipolar stimulation. (Black and
Clark, 1870); (Black and Clark, 1978)-

As a result of these and other studies it
was considered appropriate to implant a re-
ceiver-stimulator,  connector and electrode
array in a patient with post-lingual deafness.
This was carried out on Ist August 1978. The
details of the operation are described by Clark
et al (1975b) and it was found possible to
provide an adequate site for the electronic
package in the mastoid bone. Since the oper-
ation the patient has had a number of psycho-
physical tests to determine the range of pitch
and loudness perception. The results which
have been published (Tong et al., 1979) show
that the multiple-electrode system is_effective
in conveying different vowel colours depending
on the electrode stimulated, and is therefore a
better system than single electrode cochlear
implants. This work also indicated that
formant vocoder would provide the best chance
of a patient understanding running speech. A

formant vocoder strategy has been mcor-
porated into a computer program, and it has
been found possible for the patient to under-
stand running speech and converse about
subjects with which he is very famiiar. This
can be done without lip reading and with
minimal rehabilitation. Further rehabilitation is
proceeding and work is being done to improve
rehabilitation methods.

We would like to acknowledge generous
financial assistance from the Channel 0 Nerve
Deafness Appeal, National Health and Medical
Research Council of Australia, the Department
of Productivity, Lions International, Charitable
Trusts and Foundations.
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DIVISION REPORTS

WESTERN AUSTRALIA REPORT

1. Divisional Office Bearers and Committee

The committee elected at the 1979 Annual
General Meeting is as follows:

Chairman:: Mrs. Marie McCudden
Vice Chairman: Prof. Brian Johnston
Treasurer/Registrar: Mr. John Spillman
Hon.Secretary: Dr. lan Bailey
Committee: ~ Dr. Val Alder
Mr. Fred Jamieson
Dr. Derek Carruthers
Mr. Norbett Gabriels
Miss Pam Gunn
Mr. Tibor Vass

Federal Councillors: Mrs. Marie McCudden
Mr. Tibor Vass

Committee Meetings have been held on
14th “June, 3rd July, 6th August and 3rd
September.
3.  Technical Meeting
April 18th, 1979
Guest Speaker Dr. N. Holmes
Department of Physics,
LT

“Topic Use of an Acoustic Sounder

for Atmospheric Monitoring
July 17th, 1979

Guest Speaker Dr. June Mi
Umvermy o Kansas.
Topic Audiology Tomorrow.

4. Annual General Meeting was held on June
th

5.  Membership

Honorary Members
Members

-

Affiliates
Subscribers
Students

Leave of Absence

6. Financial Statement

The Treasurer reported a credit balance
of $766.85 in the general account and $800.00
in an interest bearing deposit as of the 3rd
September, 1979.

7. 10th 1.C.A. Satellite Symposium

The Audiological Society of Australia and
the Otolaryngological Society of Australia have
both agreed to act as co-sponsors of the

Symposium. As et no reply as been received
from the Australian Physiological and Pharma-
cological Societies.

Financial support has been sought from
nine business companies. In response, Mt.
Newman Mining Company will donate $1,000
while two other companies have indicated they
are unable to assist.

A budget has been prepared which shows
that the break even point is a 100 registrants
paying a fee of $75.00.

Of the twelve possible invited speakers,
Dr. Dixon Ward has accepted. Dr. Hunter-
Duvar and Dr. G. Bock have accepted pro-
viding financial assistance can be obtained.

Marie J. McCudden
(Division Chairman)

VICTORIA DIVISION DIARY

A.B.C. Ripponlea Visit

The 40th Techncal Meeting of the Victoria
Division was_hel e Australian Broadcast-
ing Commission Television Studios In Ripponlea
on Thursday, 9th August. It took the form of
a very interesting and informative tour of the
studio complex

After dining in the ABV-2 canteen, the
Victoria Division members were briefed on the
facilities operating at Ripponlea, and then were
taken on a comprehensive tour over the studio
complex. The tour included studios, film
dubbing suite, staging, make-up, studio and
master control, telecine and video-tape facilit-
ies.

Working on Draft Australian Standard

the 23rd August, a workshop was
arranged by the Victoria Division to consider
and comment on the Draft Australian Standard
for Noise Control on Construction and Demolit-
ion Sites

There were nine Workshop members re-
presenting the Master Builders Association,
Australian Federation of Construction Con-
tractors, Acoustical Consulhn(s, State Elec-
tricity Commission of Victoria, Environment
Protection Authority and Gencral Industry.
Mr. Bruce King who was a member of AK-9
Committee working on this Draft Standard
Kindly accepted the position as Chairman of
the Workshop Panel.

From the workshop study group
cussion, there were various comments wl'nch
are to be forwarded to the Australian Stand-
ards Association on behalf of the Victoria
Division, for their consideration.

frey Barnes,
on Bulletin Representative
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N.S.W. DIVISIONAL REPORT

1. Divisional Committee

Annual General Meeting of the

Meeting was the clection of Committee Members
for the year 1979-1980.

gauged from the need to only
nominate one more person zx the time of the
meeting. Two new members on the Committee
are Ken Mott and Peter Kotulski. dohn Whitlock

a few years. Following the July meeting the
membership of the Committee is:

(Chalrperson)
Vice Chairperson)
(Secre: ry)
(Treasurer/Registrar)
n Mot mmittee Secretary)
Petor Ketulski (Technioal Subcommittee)
Ray Piesse  (Membership Subcommittee)
(Education Subcommittee)
John Whitlock, Anita Lawrence

Warion Burgess
Wesf

he Committee continues to mest o the
first Wednesday of each month. Some of the
matters being oxamined by the  committee
include misleading advertising, code of ethics,
local council requirements for acoustic measure-
ments, retiree members and other matters
arising from correspondence.

2. Technical Programme

The technical subcemmu!ee have had a
few problems in achieving the aim of one
Tednmcal Meeting each month for most of the

ar. The extensive mail strike in July and
the petrol supply restrictions i June. jed 1o
the cancellation of these meetings.

A very successful visit to National Mea-
surement Laboratory was held in April and the
Annual General Meeting and Dinner in June

was well attended.

on Noise Analysis
plained the methods and instrumentation now

n;
Analysis. Mr. Thiele, from the ABC, spoke on
Loudspeakers and their Enclosures at
September Technical Meeting.

3. Membership

The current Membership of the N.S.W.
Diviston s 128 and all on the mai].ing list were
sent
Sheet. and accompanying lotter s part of
membership drive.  Eleven applicants have
recently been considred by ‘the Membership
Grading Committee and six have been referred
to Council while the others are supplying
additional information.

4. Education

Many requests for further information
have been received following the entry in
N.S.W. Vocational Guidance Publication. There
has been some response to the adverusemem
the Bulletin regarding the book purchas

srrangemcnl through the UK. T account

be continued in the hope that more re-
Guests will be received a5 the financial sdvane:
ages become more widely known.

NEWS FROM S.A. DIVISION

Following what was intended to be the
third Annusl Genersl Mesting of the South
Australian divi of the Australian Acoustical
Society Tnslram Cary, a Reader in Music at
the Umversuy Adelaide, presented a lecture
/ onstosion " entiied "Computer Music
Comes™ o South Auctralia®. The Anmual Gens
eral Meeting was, in fxct‘ ndjourned due to
the lack of a quorum, how ose present
2t the supper provided by the Universny Staff
Club were subsequently treated to an informa~
tive and enjoyable introduction to computer
music. The venue for Mr. Cary's talk was the
imposing Elder Hall; a building which has only
recently been refurb)shed There s @ large

present_inclu many
Shudents and Seart Trom the Musie deplrun ent.

A brief history of computer music was
given initially, with a description of the early
work of the 1950's and the enormous develop-
ment that has taken place since. Particular
Teference was made to the recent work at the
Centre for Computer Research and
Acoustics (CCRMA) at Stanford Umversuy =
which the speaker had spent some i

music orientated desmpmm lhe
mathematicar  basis or the various means of
generating computer
fhis, in particular, proved
those not previously aware of the generation
mechanisms..

Progressively through the talk, the
audience was given demonstrations muslralmg
he various points. This included the play-
back ot tape recorded multi-channel synthe-
sized music,

.’ The live demonstrations were
pemmed using the Music Department's recent-

Kin
machine is based on the
BLE 40 computer which is a high speed, 16
bit asynchronous processor made by New
England Digital Corporstion in Verment. = Tt

modes of operation, including
playbnck o stored music from the computers
memory, control of external muslo devices by
puter and real time interaction with the
The synthesiser itself is capable of
generating samples up. to- 60 Kiz

Adrian D. Jones
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Advanced computer technology uti-
lized in the db-301 Metrologger ob-
soletes primitive single number dosi-
meters.  Significant noise  data,
unobtainable with current instrumen-
tation, is now automatically printed
out in a hard copy permanent record.
rtant data such as Time His-
tory Profiles, Amplitude Distribution
Histograms and concurrent computa-

Now ..

Computerized

Neise Dosimetry With
Hard Copy Documentation

tions of Leq, Losia, exposure coeffi-
cient at both 85 and 90 dBA criteria,
Lio, Lmax and many others are auto-
matically produced.

How the Metrologger Works
Patented digital sound level detector
circuits, operating over a ser
selectable 64 dB range, provide exten-
sive sound amplitude coverage. An
internal programmable _microcom-
puter controls all system functions of
digital sampling, data logging, math
processing and external interfacing.

User plug-in Program Modules con-
tains the computers inslruclg:l set

rogates the logged data, identifies the
serial number and program module,
then prints out the data and computed
designators in & conese formt by an
internal pris

nterfaces from the dh-651 to X-Y
plotters and other-computer systems
are available if further analysis are
required. Planned additions to the
Metroreader family include battery
operated portable units and modern-
links to remote computer facilities.

Tie Optimum Exposure Monitor
Metrologger/Metroreader system is a

significant advance in noise monitor-
mbined fea-

defining all test ange
the Program Module, and the Metro-
logger performs a different measure-
ment task. A variety of Program Mo-
dules in the Program Library make the
Metrologger multifunctional and pre-
vents obsolescence.

Data Readouts
The db-651 is the firstof a

tures of size, computer performance
and automatic printout make the sys-
tem ideal for any personnel or

environmental noise measurement
program.
Metrosonics has _the optimum

solution. If this ad doesn’t convince
you, call Metrosonics or_your local
i ive for a

group of Metrologger compatible in-
terfaces. This desk top analyzer inter-

AUSTRALIAN GENERAL ELECTRIC

86-90 BAY STREET, ULTIMO, N.S.W. 2007 Tel.:

demonstration.

LIMITED

2123711



TENTH INTERNATIONAL CONGRESS ON
ACOUSTICS

REPORT OF 10 1.C.A. EXECUTIVE
COMMITTEE SEPTEMBER 1979

As foreshadowed in the last report,
quotations ~ were sought from

Contact has been maintained with the
Catgut and Musicological Societies regarding
eir posed associated _meetings.
associated meeting will be held by e auste
ralian i

conference management services for the pro-
vision of spemlled services in_the organization
of the Con Five companies submitted
Quotations, nd after analysis of the offers, an
agreement was signed with International Con-

after the
a meeting on physical ultrasound
Wil b’ 1ed in India, in association with the
Congress.

The response to the appeal for financial
support vhich was made o companies and

vention Msnagenent Services in April. Since
of

en,
Lhe company have attended all committee meet-
ings, and the company has assumed most of
the co-ordination snd clerical worklosd, ~Thera
have also beer ch to the sub-
commitice. structure, for example an Accommo-
dation Sub-Committee is no longer required
since such bookings are included among the
duties of I.C.M.S.

Second Circular was prepared and
d.\stnbuted, and included a call for papers and
forms 'for ‘submission of abstracts. The -
was mailed those (approximately
11005 who. hadreturned reply cards from the
first circular, and to all members of the Aust-
ralian Acoustical Society and the Audiological
Society of Aust and several
foreign scoustical societies provlded assistance
in distribution of the circular. A total of 3000
copies were printed, to allow for distribution
meeti the Inter noise and ASA
conferences to be held later this year.

A large number of technical journals
likely to be read by people with an interest in

een approached regarding
publicity for the Congrzss

draft overall programme for the
gress has been prepared. This mcorpamtes
technical sessions, technical visits, exhibition
social events. With regard to the tech-
nical programme, a number of invitations were

nces. For structured sessions, four proposed
orgamzers have accepted invitations, while the
other four sessions have still to be finalised.
Technical tours have been arranged at a

umber of establishments. The Congress will
be opencd by the Governor-Generdl and
contract has been signed with the Sydney
Opera House Trust for the use of the Concert
Hall for the Opening Ceremony. Entertainment
for the Opening Ceremony is still be
f e t

present favours a performance by aboriginal
artists. Bookings have been made for the
Congress banquet and farewell cocktail party,

block booking has been made for an
BC Concert at the Spera House.

has and
was noted by the ICA Commissicners that lhe

tralian contribution towards the cost of
runming the. Congress appears fo be. much
lower than (he usual con!nbu!lon by host-
countries. follow-up
donations Wl.\l be sent to lh
which have not acknowledged the first letter,
and it lS pmposed to establish a fund-raising
Commit:

itial response to the publicity circular
for the Techmical Bxhinition. was pleasing, but
there have been no further bookings of space
since preparation of last report to AAS
Council. A follow-up eteer il Toe prepared
in this area also in an effort to obtain book-
ings for the remaining ten stands.

Advice has been received from the Stand-
ards ‘Association of Austrzlu that they expect
to receive firm that  technical

committees concemed “ith acoustics of both
1SO and IEC (C43 and TC29 respecuvely) lel
meet in Sydney in conjunction with

gre:

#FLATE NEWS**

1. Extended dead t of ab-
s e e Geadiind Tor et Teceipt of
zbslrzcls, on the form accompanying

Circular is MID-JANUARY 1980.
Copies of ircutat’ No. or additional
abstract forms, are available from the
Secretariat the following adaress:

10 ICA CONGRESS SECRETARIAT
GPO BOX 2609
SYDNEY, NSW, 2001

Those intending to submit a paper for the
free paper sessions should return the
card enclosed with the Second Circular
indicating paper title and category as
soon as possible.

2. Governor-Gnereral to Open Congress
The 10th ICA Congress will be. officially
opened by Sir Zelman Cowen, Governor-
General of Australia, AK, GCMG, K St J,
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Battery Operation
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QC at a cermony m the Concert Hall of
the Sydney Opera House on Wednesday
July 9, 1980.

3. Call for Contributed Papers - 10 ICA
Satellite Symposia

The deadline for receipt of abstracts has
been extended to MID-JANUARY 1980
Please send abstracts (approximately 200
yords, typed on Ad paper, to the follow-
address.  Abstracts should clearly
Show the title of the Satellite Symposium,
author's name and mailing address.

ADELAIDE, July 7 and 8, 198(
"ENGINEERING FOR NOISE "conTroL"

Send abstracts to:

Dr. D.A. Bies

University of Adelaide

Mechanical Engineering Department
GPO Box 498 D

Adelaide, SA,

Australia 5001

PERTH, July 18 and 19, 1980
VBASIC ‘CAUSES OF NOISE DEAFNESS"

Seal Physiology and Anatomy
Bea ness” "Experiments in Noise
Deafness“ What Sort of Noise Actually
Causes Deafness?".

Send abstracts to:

Prof. B.M. Johnstone
Department of Physiology
University of Western Australia
Nedlands,

Neatraia’ 5000

BOOK REVIEWS

"THE IMPACT OF NOISE POLLUTION"

"The Impact of Noise Pollutios eorge
Bugliarello et al, is a recent addition to the
Pergamon International Library of Science,
Technology, Engineering and Social Studies.
It is sub-titled "A  Socio-Technological In-
troduction", a title which leads us to expect a
book which deals not only with noise and its
many sources, but also With its effeots on us
in our various daily activities. A look at the
Contents shows that we will not be - dis-
appointes

The authors - a team of four drawn from
the widely diverse fields of bioengineering,
social psychology, housing research and tech-
nological design - have written this book "not
for the specialist but for the layman who as
decision maker and citizen is called upon every
day to form opinions and to make intelligent
decisions about the ubiquitous and ever more
serious problem of noise”. To this end the

book had been divided into seven main parts
whose_titles show the extensive field covered:
The Socio-technological Problems of Noise (pp
3-20); The Effects of Noise on Health (pp
23-77);  Surface Transportation Noise (pp
81-156); Aircraft Noise (pp 159-214); Occu-
i Domestic and Leisure Noise (pp
217-291); The Political Economy of Noise (pp
; and Conclusions (pp 379-389); to-
gether with three Appendixes (pp 393-424)
covering "Measures and Indexes of Noise and
for

Noise Control’ and
Statements for Noise".

"Environmental Impact

As a book designed for laymen rather
than specialists, this coverage is suitably wide
ranging. The techniques for measuring noise,
and then reducing it either by attacking it at
its source or by modifying the transmission

between source and hearers are amply
illustrated. Each main part of the book con-
tains useful chapters on the various aspects of
its subject matter.

As a book for laymen it has the advant-
ages of covering a wide variety of subject
matter. This has been gained at the expense
of some lack of depth on any particular sub-
ject. The specialist, therefore, will find little
detail on, to name topics at random, the eff-
ects of impulsive noise on hearing loss, or the
production of wheel rumble noise by a steel
wheel rolling on a steel rail.

Other features of the book are the lists
of references included at the end of each
chapter, the Name and Title Index, and the
extensive and helpful Subject Index.

Like all books, this book also must be
read against the question, "Is true?",
with the putting of the information selected to
practical test. The contents of this book
mostly come through this test well, though it
is possible to find some judgements quest-
ionable, as for example the comments on Trans-
port Noise Index (TNI) on pp 395 and 408.
Another reservation is that the expression is
not always clear. On p 23 we might more
correctly expect to read that "one can hear
another person only if he raises his voice"
(lines 3, 4), or on p 25 that "men suffer
greater hearing loss than women" rather then
"men have worse hearing than women“!! (lin

5. 6). But these are minor reservations.

As a whole we may conclude that "The
Impact of Noise Pollution" is a useful text
which bridges the gap between laymen con-

cerned with noise problems and the pro-
fessionals and specialists working on _its
measurement and  suppression. gives

somewhat wider coverage of this field than the
very useful "General Radio Handbook of Noise
Measurement" but without the specialist detail
of, for example, Kryter's "The Effects of Noise
on Man" or Cyril Harris' classic "Handbook of
Noise Control".

C.L. Fouvy



ACOUSTO-OPTICS
by
J. Sapriel, John Wiley & Sons, 1979

(first _ published L'acousto-Optique, Masson,
E s, 1976).

d., Paris, 19

iven the current interest in fibre optics
for telecommunications this s a tinely pub-
lication. The text s an excellent introduction
to the subject of acousto-optics for the grad-

STANDARDS &
REGULATIONS

STANDARDS REPORT

The Association's Acoustics Standards
Committees continued to be active during the
period under report

The Association is pleased to announce a

uate student in Physics or
bling and focussing in a concise manner (100
pages) the theoretical fundamentals of acoustic

new MP44, Guide

for the Use of Sound Measuring Equipment,

Part 1 - 1979, Portable Sound Level Meters.
lic:

-optic devices. This is the first part of a publication dealing
with the uce of sbund level ‘meters for making

The book begins with a brief but com- objective sound Deasurements according to
prehensive introduction to acoustic theory szandxrduea ures. Guidance is given
tensors,  elasticity, propagation of acoustic pes of Pronnd tevel meters, types of
waves and transducers. ‘The treatment i well sounds and how they are idenlx’ﬁed measure-
ing  ment techniques and reporting of the inform-

Elearty exphmed and rehted o thelr physxcs ation abtained. - Calibration or (he equipment is
significance, but some of elieves that

tensors and crysul!ngraphy " would be more
than helpful (viz. J.F. - Physical Proper-
ties of Grystals, Clarendon, 1960). text
moves on to treat photoelasticity nd ‘the
diffraction of light by acoustic waves in th
sume concise manner. The penultinate chapter
deals with the practical realisation of acousto-
optic coupling nd the last chapter examines
some of the many 5ub5trn(es mat have potent-
ial in this fiel o chapters,
present relalwely up to date accoums of the
more recent developments in the field (the
most recent references having been published
In“T974) although the late puplication in Eng-
lish has not helped in this respect.

J.1. Dunlop

MASTER HI-FI LOUDSPEAKERS
AND ENCLOSURES

by

D. Berriman, Newnes Technical Books,
UK., 1979, 128 pp. ill,

book is a cross between a “do-it-
yoursell" book and a serious reference book
with the genes of the "do-it-yourself side of
the family being dominant.

The book sets out to answer questions
such as How do loudspeakers and enclosures
work? and, 'What are the advantages of
different types of speakers and enclosures?’
such it gives a ‘basis for the selection of
loudspeakers and it give rmation on de-
uilding enclosures but the
Gcsign. wonla hardly be an optimum one, ex-
cept perbaps on the basis of Beranek's' crit-
erion, i.e. 'The best lnudspenker enclosure 5s
the one you Buiia yourself’

Fergus Fricke

this_publication il e wacal to the. menbens
of the Australian Acoustical Society. = The cost
of this publication is $6 & available from
the oftices of "the. Asseciation capital cities
and Newcastle.

ew public review docunent DR 79158,
Draft - Standard for. Noise Control
Struction and Demolition Sites. e issued on
1st October, 1979. This draft standard is
concerned with moise from construction, main
and demolition sites as it affects
persons working on these sites and also those
working the neighbourhood.
Thia drefs. provides guidance
on such sites and includes guidance in invest-
igation and identification of noise sources,
measurements of sound and guidance in assess-
a view to sures for

This draft standard was considered
by the Australian Acoustical Society, Victorian
Chapter, in a workshop held during August
1975 in Melbourne. with Mr. R. Brace King,
Consulting Engineer, Melbourne, and Chairman
of the committee responsible for this draft
in the chair. The discussions at this con-
ference were usefu i taken into

ny of

and Newcastle for study and
in, which may be advised in
writing to the Association.

other standnrds activities in progress
include she.fotouin

1. Revision of AS 1633, Glossary of Acoustic
raft revision be issued
forp ‘public comment early
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2.

A new standard for personal noise dose-
meter based on the public review docu-
ment DR 77096 has been finalized and will
be published later this year. This stan-
ssistance to the noise
Comirol autherd es. public health depart-
ments, indust associations, factory
acoustic._consultants and mam
facturers and sellers of sound measuring
equipment.

Work is in hand to amend AS 1269 - 1979,
especially Appendix D dealing with in-
cidence of hearing impairment in employ-
ees exposed to noise.

In the area of architectural acoustics, a
public review document for a draft method
for laboratory measurement of airborne
sound attenuation of ceilings by two room
Tothod is- o be issued for public comment
shortly. A new standard on the method
of reverberation time in enclosures based
on public review document DR 78156 wil
be ‘publiched early next year

draft on speech prvacy and mle]l\g'mﬂ.\ty
will also be issued for public comment
early next year.

In the area of community noise, work is
in progress on the revision of AS 1055,
Noise Annoyance in Residential Areas, to

include more sophisticated methods of
measurement of noise and to generally
align our standard in line with the pro-

Posed _rovision of the equivalent Inter-
national Standard 1SO 199. Work has
been initiated on the preparation of a new
Gocument ‘on. measurement and prediction
of traffic noise.

In the area of shipping noise, the comm-
ittee is considering preparation of a

document on noise levels emitted by
vessels in waterways, ports and har-
bours. Acount is taken of AS 1949

dealing with the measurement of airborne

noise emitted by vessels in port

harbours, the work of MCO an ONESCo

Inland Transport Committee on Vessels,

and the work in the USA noteably of SAE
d EPA

The committee on nolse from sgricultural
and earthmoving machinery is working on
2 Grat method of measurement of airborne
noise from lawnmowers and edge cutters.

sound level at by-stander pos
m distance and al the operstor's ear
level. It is also proposed to include th
method of calculation of sound power level
in this document. This document is ex-
pected to be issued for public comment
early next year.

The question of annoyance from aircon-
ditioner noise in residential areas
pecially from room irconaitioners. was

considered by an ad-hoc committee of the
Association's Acoustics Standards Committ~
ee. was taken of the work of the
Interstate Noise Control Committee on the
methad of prediction of noise levels from
the above type of airconditioners
progress,  which will be largely based
upon the method in use in Western Aust
ralia and South Australia. It is proposed
to modify the method of measurcment of
nmse m AS 1861, Re!ngerated Rbﬂm AL\‘
giving due

e provision of two speeds and relaung
thermal capacity and speed and taking
note of tonal components, if appropriate.

A STANDARDS SOCIETY FOR AUSTRALIA

The Standards Association of Australia

comprising people with some direct interest in
standards and standardization in general.

The Association feels that such a Society
would be of interest to individuals who are
interested in the benefits and techniques of
standardization and the application of
Standards, at company, association,
and international levels.

nation:

many countries such as the United
Sates, e United Kingdom, France snd
rmany, Standardisers Societies have been
succenmlly funcuonmg for som . Here
‘Australia, SAA is prepared to provlde the
administrative facilities for. such 2 body

The initial response to this proposal has
been encouraging. In order to consider this
proposal further, it is proposed to organize a
Conference during August 1979 in Sydney and
Melbourne in the first instance to consider
details of issues relating to the formation of
the above Society

Any person who is interested in par
pating is invited to send a brief note with Ins
name and address to Mr. J.R. Paton, Techni-
cal Du‘ecwr, Standards Association of Aust-
Box 458, North Sydney, NSW, 2060.

SECTIONAL LIST OF AUSTRALIAN
STANDARDS

The writer gets queries by telephone
frequently ‘from members of the Aus

ustical Society regarding zvleab\hty of
Acouatics. Standards on alttorent topics. An up
to date list of these standards is given below:

AS 1045-1971, Method of measur
absorption  coeffi
reverberation room.

ent of
ents in a

AS 1047-1971, Method of expression of
subjective

physical
magnitudes of sound or noise.



AS 1055-1978,

AS 1081-1975,

AS 1088-1971,

AS 1191-1976,

AS 1217-1972,

AS 1259
Part 1-1976
Part 2-1976
Part 3-1976

AS 1269-1979

Papers
AS 1270-1976
AS 1276-1979,

AS 1469-1973,

AS 1469C-1973
AS 1591
Part 4-1974

Part 5-1974
Part 6-1977

AS 1633-1974
AS 1935-1976

AS 1948-1976,

Code of practice for noise
assessment in residential areas.

Methods of messurement of
irborne  noise  emitted by

Potating electrical | machinery,
Methods of measurement of
the electro-acoustic charact-
eristics ir  conduction
hearing aids.

Method for laboratory mea-
surement of airborne sound
transmission loss of _ bulding
partition:

Methods of messurement of
bome ound  emitted by
mach

Saund level meters

Type 1, General purpose

Type 2, Precision

Precision sound level meter
for the measurement of im:
pulsive sounds

Code of practice for hearing
conservation

Seminars on AS 1269
Hearing protection devices
mxhads for determination

of sound transmission class and
noise isolation class of building

Criteria curves for rating
noise and establishing acoustic
environment.

Noise rating curves.

lnslrumentahon for audio-
metry (See also 243).

A mechanical coupler for
calibration of bone vibrators
used in hearing aids and

audiometers.
Wide band srtificial e
Speech and audiometers.

Glossary of acoustic terms.
Method
normal incidence sound ab-
sorption coefficient and specific
normal acoustic impedance of
acoustic materials by the tube
method.

for measurement of

Method for measurement of
airborne  noise on  board
vessels.

AS 1949-1976

AS 2012-1977,

AS 2021-1977,

AS 2107-1977,

AS 2221

Part 1-1979

Part 2-1979

AS 2240-1979

AS 2253-1979

AS 2254-1979

MP44

Part 1-1979

AS 733-1967

AS 741-1969

AS 743
Part 1-1971
Part 2-1970

Part 3-1969

AS 744-1969

3

Wethod for messurement

of noise emitted by
vesselson wan erways and in
ports and harbours.

Method for  measurement
airborne noise from agricultural
tractors and earthmoving mach-
inery.

Code of practice for bulding
siting and construction

Ambient sound levels for
areas of occupancy
buildings.

within

Methods for measurement
of airborne sound emitted by
units  including
and by pneumatic

sound

mover umts intended for out-
door

Engineering method for
measurement of airborne sound
emitted by pneumatic tools and
machines

Measuremem of sound emitted
y motor vehicles.

Methods for field measurement
of airborne sound transmission
in buildings.

Recommended noise ratings
for various areas of occupancy
in vessels.

Guide for the use of sound
measuring equipm
Portable ~ sound level meters.

Preferred frequencles and
and centres for acoustical
measuremenls

Octave, half octave and
one-third octave band pass
filters intended for the analysis
of sound and vibrations.

Instrumentation for audiometry
(See also AS 1591)
tone audxome!ers

Reference " soro
ration of - pure
meter:
Reference coupler for the
calibration of earphones used in
audiometry .

“tone

Expression of the
intensity levels of
noise.

power and
sound or
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NEW PRODUCTS

Gy
LTS I

ACOUSTIC EMISSION MEASUREMENT AND ANALYSIS SYSTEM

Minute imperfections in loaded structures and materials, which could lead to ultimate breakdown,
can, be detected at a very early stage of development by méans of @ new system introduced by Bruel
& Kia

hen the structure, pressure vessel, material, etc. is loaded, microscopic imperfections in the
stressed material result in minute bursts of enmergy, known as acoustic emissions. These energy
bursts, which are often a result of bad welds or fatigue, are detected at frequencies of 100 kHz to 1
MHz by piezoelectric transducers fastened in close contact with the object being tested.

The B & K system consists of 2 choice of three transducers with corresponding amplifiers and &
four channel pulse analyzer which i unique p analysis t The analyzer
slso has ¢ three dinensional AR location capability, enabling flaws to be localised, —and four indepen-
dent pulse counter channels. Data is presented on a digital display and can be fed to a graphical
recorder or via the built-in IEC interface bus to a calculator or computer.




(a
(b)

INFORMATION FOR CONTRIBUTORS

Items for publication in the Bulletin are of two types

Shorter articles - which will appear typically under the heading 'News and Notes'
Longer articles - which will appear as refereed technical articles.

The closing dates for the receipt of these articles are as follows:

Vol. 8 No. 1 Longer articles: Mid January; Shorter articles: Mid February
Vol. 8 No. 2 Longer articles: Mid May; Shorter articles: Mid Jun

Articles may be sent directly to the editor or via the local State Bulletin representative.

There are no particular constraints on "shorter articles” except that they should be of rele-

vance to the Society and be received on time.

@
(i)

(iv)

(vi)

Attention to the following matters will assist when processing "longer articles".
Length - typically from 3 to 4 pages when printed.

Title and Authors Address - the title should be concise and honestly indicate the content
of the paper. The author's name and that of his organisation together with an adequate
address should also sppear for the benefit of members who may wish to discuss the work
privately with the

Summary - The summary should be self contained and be as explicit as possible. It
should indicate the principal conclusions reached. That should be possible in less than
200 words. Many more members will read the summary than will read the paper. Every-
body seems to be busy these days.

Main Body of the Article - This should contain an introduction, and be followed by a
Series of logical events which lead finally to the conclusions or recommendations. The use
of headings greatly assists the reader in following the logic of the paper. The conclusions
should of course be based on the work presented and not on other material.

- Any system is - for example those used by Journal

of Sound and Vibration, Journal of the Acoustical Society of America, or The Institution of

Engineers, Australia. Page numbers and dates are important, particularly when referenc-

ing books.

Tables and Diagrams - As a general rule, Tables are best avoided. Diagrams may need to
e redrawn during the editorial stage. They ought to be totally self explanatory, complete

with a title, and with axes clearly labelled and inits unambiguously shown.

The ps papers, genemuy will be subject to review but this is not intended to discourage members.

The author no doubt would prefer to have any anomaly drawn to his attention privately rather than
to gain notoriety by havmg errors published widely.



