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GUIEST iEDITOR!Al 

Every great undertaking springs from II small beginning, At the outset it is weak and f ragile 
and susceptible to criticism from every well-meaning, ill-informed bystander that carcs to comment. 
Often, despite the best efforts of II small band of zealots, it grows awkwlIrdly and lakes 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 lind loses the awkwardness of inex
p", rience. Major faults arc Seen to be growing pains, lessons art'; ~~arnt, supporters are found and 
criticism subsides. Wen wishers and band-waggoners then j<lin 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 leA have shown all the early 
signs of a great undertaking. At the outset there were more critics than zealots, particularly on 
this side ot the river. Now, when the die is cast , it is evident that attitudes are changing . People 
throughout the Socie ty are pllinning their work programmes to compliment the 10th TCA. Supporters 
are gathering behind the small band ot zealots in NSW who had the vision to commit us to such a 
chaJ1enging venture . Success is by no means assured; 1980 is a tilne of reckoning tor the Society. 
It is a time for every member, new or old, to belp make the 10th ICA and th" Satellite Symposia a 
triumph tor Acoustks in Australia. Above all it is a time for good will and generous deeds 

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

IEDnfmUAl OiANGIES 

D.C . Gibson 
CSIRO, Melbourne 

I am confident that the pattern achieved this year in producing The Bulletin on schedule will be 
maintained when the new EdHor, Mr . Rob Law of the Environment Protection Authority takes over on 
the lst January 1980. My confidence i1.; 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 a 
group of people who simply get on with the job. 

My hope f!,r 1980 is that The Bulletin ... ill improve in quality, and in frequency of publiCAtion 
-cur rently 0.000000095 H2'. The Bulletin provides an easy opportunity tor each Division to b .. in
formed and to inform other Divisions of their programs. Advertisers view The Bulletin as worthwhile 
and I hope that Society members do too Contributions, particularly spontaneous ones, are always 
very welcome 

Rob Law 
Edltor 1980 

Robin Alfredson 
Editor 



SUSTAINING MEMBERS 

The Society values greatly the support given by the Sustaining Members listed below and invites 
enquiries regarding SustWlling Member~hip from other individuals or corporations who are interested 
in the welfare of the Society. Any person or corpor~t.ion contributing $200.00 or mOre annually may 
be elected a Sustaining Member of the Society. Enqulnes regarding membership may be made to The 
~~~~~tary, Australian Acoustical Society, Science House, 35-43 Clarence Street, Sydney, N.S.W., 

ACI FIBREGLASS PTY. LTD .• 
P.O BOX 57, ST. PETERS, NSW, 

AUSTRALiAN GENERAL ELECTRIC LTD., 
86-90 BAY ST., ULTIMO, NSW, 2027 

AUSTRALIAN GYPSUM LTD., 
P.O. BOX 1OC" PARRAMATTA, NSW, 

B.P. REFINERY (KWINANA) PTY. LTD., 
MASON ROAD, KWINANA, WA, 6167 

HARDBOARDS (AUS,) LTD., 
~o~' BOX 467, NORTH SYDNEY, NSW, 

JAMES HARDIE & CO. PTY. LTD., 
G.P.O. BOX 3935, SYDNEY, NSW, 

JOHN LYSAGHT (AUST) LTD., 
P.O. BOX 77, PORT KRMBLA, NSW, 

NYLEX CORPORATION LIMITED, 
NEPEAN HIGHWAY, MENTONE, VIC., 3194 

PTY. LTD., 
BURWOOD ROAD, BURWOOD, NSW, STREET, REVESBY, NSW, 

BRVEL & KJAER AUSTRALIA PTY. LTD., PICTON HOPKINS AUSTRALIA PTY. LTD., 
33 MAJORS BAY ROAD, CONCORD, NSW, 138 BELL ST., PRESTON, VIC., 3072 
2137 

QANTAS AIRWAYS, 
eRA SERVICES LTD., 70 HUNTER STREET, SYDNEY, NSW, 2000 

95 COLLINS ST., MELBOURNE, VIC., 

C.S.R. LIMITED, 

RANK INDUSTRIES AUSTRALIA PTY. LTD., 
P.O. BOX 632, CHATSWOOD, NSW, 2057 

BUILDING MATERIALS DIVISION, SOUNDGUARD PTY. LTD., 
BOX 183, SYDNEY, NSW, 2001 ~~6/UNCH STREET, ARTARMON, N"SW, 

CEMAC INTERIORS 
A DIVISION OF CEMAC INDUSTRIES PTY. WARBURTON FRANKl PTY LTD., 
LTD., 124 EXHIBITION STREET, 199 PAR.l:tAMATTA ROAD, AURllRN, NSW, 
MELBOURNE, VIC., 3000 2144 

G.P. FMBT,ETON & CO. PTY. LTD., 
~~12NANCARROW AVENUE, RYDE, NSW, 



NEWS & NOTES 

ANNUAL CONFERENCE AND DINNER 1979 

More than sixty members and friends 
attended the dinner following the Society 's 
Annual General Meeting . Heid at the Park 
Royal I>lotel, in Parkville , /tlelbourne, on 
Friday 21st September, it was enjoyed by all. 

Early no)<t morning, with nO e vident after 
effects 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 wer e presented by eight 
invited speakers On topics covering human 
criteria , traffic noise, aircraft noise, building 
partitions, N':verberation , selection of materials 
and structure-borne noise. 

Of the sixty-live partidpan ts , twenty 
werC from interstate. It was particularly 
pleasing to see MARIE MeCUDDEN and TIBOR 
VASS from Weste rn Australia, and to weleom.c 
BRUCE MANSER from Queensland as well as 
our friends from NSW and South Australia. 

Despite the impending lOth ICA , most of 
Australia's acoustical p roblems fo r the 80's 
were sorted ou t at lunch. Several of our 
articulate members are recorded here in action. 

ANITA LAWRE~CE summarised the 
achievements of the meeting, and at the ciose 
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, Vktoria Divis ion 

"00 YOU HEMEMBER 

TREASLIRERS REPOR~ 

Audit reports for all Divisions for the 
year ending 31 March 1979 and for Council and 
the T.e.A . Account fo r the ycar ending 30 
,June 1979 have been obtained. 

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

N.S.W 
Victoria 
South Australia 
Western Australia 

$l,:~~:~ 
50.27 

403.34 

Council operated at a ddicit of $178.7~ 

Unfortunately, because of the different 
financial years applying to the Divisions and 
Council the audit statements cannot be u sed to 
provide consolidated income and expenditure 
tor the Society as a whole or to provide a full 
pic turc otthe financialpositionoftheSociety . 
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.Th~' RION Sl~_te Offhe2lrt range of ~~ndl~ve·1 meters 
offer.sa·welcome alternillivefor convenient" and . 
. effective sound-'eveJ measurem"'nt:The.range 

· comprhes',four.newlnstruments, ~lie /lJA-21 ai)d 61 
offering the lI~ltlon.al facll1tyoflmpulse.measurement. 

: ~:tj:nh;Y~_~W~~I.~~~~~~~:~~~~~~P'~~~st::: .. 

'~~~~f!~~g~;~~~~~~~~;~~:v~!k%%~it5' 
thes~ Instruments combIne-measurement verSilJlllty 

. with sImplicity of operation to give you a practical, 
e<onomical 5011 .. 110[' to a variety ot noIse measurement problems 

fEATURES: 
• Measurement range ZS to 130dB fAJ. 

• True- R.M.S. detector fortiandlfng signals ofhlghcrest 
factor. . 

•• L~~~~~::lr~~ ;~a9~~ig:~~ ~~~~~7~~~· 
.lntern'al,callbratlonoscIlJator . 

• A~a~~~re~t~n?)lg;t~~~~tll,n'~~~~its . 
• A,Candflatrespo~ . 

• Fast/slow meterdynamh: characterIstics/Impulse 
Mode' Nf,21-NA6tJ. . 

• ACoutplrtfilcilityfor levelre<order,etc. 
• NA bO/61 conformstoIECdraf:ttypetJECPub,- 179 

and 179 S:/IJA 20/21 conforms tolEC draft type 
. "'ECPub.-12~ . 

(~UO~ 
SOUND LEVEL 

MEASUREMENT 

.l~~' !?l~I~~ 
• SOUND LEVEL METER F~ !Jt.~ 
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M.IEcTERMODELNA21 -el ~~ ... _!!!!'..." .. 
• PRECISION SOUND LEVEL ... "W_, J~ .. -

METER MODEL NA-60 r 
· ;~~~1~i~r:mR ~-~ !!.~ -~~ 

'jf 

SO(Jn<! L~,...Mttf<MO<Irt 
N"'-NH"'......,Ptt<<ICI(1 

BLOCK DIAGRAM SHOWING POSSIBLE SYSTEM VARIATIONS USING ASSOCIATED RION INSTRU/VIENTS. 

~ I ANKI I . ADHAiOE.356_7333 .BRISBANES2_1265 .HDBART~3_1641 
o MH80lJFj.NE'69S-4\199.oPERTH277-1006 o SVDN'E'Y64S·1711 
oAUCKLANON,Z 79-718joWELlINGTON) tZ_69ll-U2 



2. STRIVE TO UPHOLD AND ENHANCE THE 
ESTEEM, INTEGRITY, AND DIGNITY OF WORK 

IN ACOUSTICS 

To advance the standing of the Society, 
members shall 
(a) OOl'Itinue to advance their knowledge of 

Acoustics and actively IlIlsist and encour-
Q&'e those under their direction to ad
vance their knowledge and experience; 

(b) not Involve themselves in !lily businen, 
project, or professional or other practice 
of a fraudulent or dishonest nature; 

(c) not use association with corporations, 
partnerships, or other persons to conceal 
unetbic:al act8. 

PERFORM WORK ONLY WITHIN AREAS 
OF COMPETENCB 

In all circumstances membel"s sball 

(a) inform their employers or clients if an 
assignment requires qlllllific:ations and/or 
experience outside their fields of com
petence, and where possible make approp
riate recommandatlons in regard to the 
need for further advice; 

(b) report, make statements, give evidence or 
advice in an objective and truthful man
ner and only on the bMis of adequate 
knowledge; 

(c) reveal the existence of any interest, 
pecuniary or otherwise, that could be 
taken to affect their judgement In tech
nicalmatters. 

BUILD REPUTATIONS ON MERIT AND NOT 
BY UNFAIR PRACTICES 

No member shall act improperly to gain a 
benefit and, sccordingly, shall never 

(s) pay nor ofter inducements, either directl:y 
or indirectly, to secure employment or 
engagement; 

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

(c) attempt to SIlpplant others Who have been 
appointed; 

(d) falsify or misrepre6ent their qualifi
cations, experience, or prior respon
sibilities. nor maliciously or carelessly do 
anything to :injure the reputation, pros
pects, or bUSiness of others; 

(e) use the advantages of priv:lleged positions 
to compete unfairly; 

(t) fail to give proper credit for work of 
others to whom credit is due nor to 
acknowledge the contn"bution of others. 

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

Bvery member shall at all times act equit
ably and fairly in dealJng with others. Specifi
cally they shall 

(a) stn've 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 contlicts; 

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

(c) neither $Olicit nor accept financial or 
other valuable considerations from material 
or equipment suppliers in return for 
specif"IC8.tion or recommendation of their 
products, or from contractors or other 
parties dealing with his employer or 
client; 

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

(e) 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 
Will be put forward for adOPtion at the Soc
iety's next General Meeting. . 

INTRODUCING A PRESIDENT 

My two year tenn of office has recently 
come to a conclusion and I lUll pleased to 
advise that Mr. R.A. Piesse is the new Presi
dent of the Society. 

Ray Piesse is Director of the Nstional 
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 rull support and an expectation 
that he will preside over the 10th International 
Congress on Acoustics with distinction. 

~~L~e')ast President 
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Trains and Residential Site Noise Criteria 
Anita Lawrence & Marion Burgess 

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

SUMMARY 

The results of measuring pll.ssby levels of over 70 N.S.W. passenger and freight trains are pre
sented. The average ma%imUJll levels, at 17.5 metres from the tracks, were of the order of 90 dB(A) 
for all train types. These levela are compared with reCOllllllended criteria for residential areas and it 
is sugge&ted that the tIIOSt suitable criteria may be those developed tor individual aircraft flyovers. 
MinD:Dum separation distances between railways and residential sites are suggested, using these 
criteria, and these agree well with overseas guidelines. In cases where these distances are not 
available, additional attenuation of building envelopes may be required, and to assist :in the correct 
choice of materials, band spectrum levels for typical trains are given. 

Increasing awareness of the impending' 
djfficuJ.tiea inherent for oonventional road 
transport, relying as it does on the world's 
diminishing supplies of toni! fuels, has 
created a new interest in alternative methods 
of surface transportation. Although rai!waYII 
too depend largely on fOIlIli! fuels, they are 
much more efficient users of these resources 
and in many places they are already available 
and operating. 

Unfortunately, they &hare with other 
fOl"lDs of transportation the characteristic ot 
emitting high sound levels, and any increase 
in railway operations can be expected to have 
an adverse effect on surrounding residential 
~. 

Traditionally, railways have their ter~ 
miIlals close to the centre ot urban areas. 
Suburban commuter systems are used to con~ 
vey passengers to and from the centrea of 
lIIajor conurbations and the suburbs, usually 
the tnriru;: travel relatively slowly although 
60llle 'exprell&' trains may operate to and from 
the outer suburbs. Faster, interurban trains 
operate over longer ranges, and these may 
also cater for commuters. Interstate passenger 
trains compete with domestic airlines tor their 
passengers and thus speed is essential tor 
their viability. Finally, treight trains operate 
over medium to long ranges. 

By their very nature, the suburban rail
way system must travel through, or close to, 
residential suburbs, if it is to operate inde
pendently ot other transportation systems. 
Although there is no need tor the other types 
of railway to be close to these residential 
areas, for econOlllic reasons these trains also 
share part of the suburban network. Thus 
residential areas are also affected by high 
speed interstate snd interurban passenger 
trains and by freight trains. In order to 
determine typical noise levels from New South 
Wales trains, measurements were made along
side a main railway line in an outer suburb of 

Sydney. The site was chosen well away from 
major roads and airports, 80 that the noise 
from trains could be clearly identificed as the 
major source. 

MEASUREMENT SITES 

Most of the measurements were made at a 
location (called the Reference location) 11.5 
metres from the centre ot two sets ot tracks, 
with the microphone 1.2 m above the ground. 
The railway line was substantially level and at 
appro:dmately the same grade as the measure
ment location; there was a clear line~of·sight 
to the trade To one side of the Reference 
location the ground rose (thus the railway line 
was in a cutting) and to the other it tell 
(railway line on an embankment). Other locat
ions used tor measurement were up to 180 m 
trom the centre ot the tracks, with direct 
line-of-sight and with some sbielding effects 
from the cutting. Simultaneous measurements 
allowed the attenuation between these more 
remote locations and the Reference location to 
be assessed. 

MEASUREMENT AND ANALYSIS PROCEDURE 

The train pasabys were recorded on 
Nagra IIIB and IVSJ tape reoorders, using' 
Brnel & Kjaer Types 2209 and 2203 and 
General Radio Type 1933 sound level meters. 
A pistonphone and portable sound calibrator. 
as appropriate, were used to check the per
fOl"lDance ot the meters and the calihration tone 
was recorded to provide a reference level tor 
replay. The tape recorder was turned on as 
soon as the train could be perceived and it 
was not turned off until the train could no 
longel' be heard. Visual cueing was also used. 

The recordmgs were analysed in the 
laboratory of the Acoustics Research Unit 
using the following: equipment; Bruel &; Kjaer 
Type 2603 Microphone Amplifier, Type 1612 
One-third octave band filter set, Type 230'1 
High Speed Level Recorder and General Radio 
Real Time Spectrum Analyser Type 1921 with a 
Facit paper tape punch. 



RINGING 

Ring !.is at Bradford ~nsuICitiol'l. 
We have the range of rockwool and fibreglass products 
to meet the demands of all acoustical consultants. 
Sydney6469111 Melbourne 5600755 Brisbane 2771591 
perth4514444Adelaide475244@ 



MEASURED TRAIN SOUND LEVELS 

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

TABLE 1 

MEASURED TRAIN PASSBY...LEVELS 
17.5 m PROM CENTRE OF 

two SEts OF TRACKS 

TRAIN NUMBER MAXDfUM db(A) 
TYPE MEASURED PASSBY AVERAGE 

Suburban 43 

"""""'" Interurban 
electric 
Freight 18 

LEVEL RANGE 

81-102 

82-100 

90 

The train lpeedll were measured by timing 
the palsag'e between two markers along the 
track; they tell within the nonnal range of 
50-115 km/h tor 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 !rom the tracks. 

$ 
!!j 

j Freight 

~ 

~ a. 

] 
FIG. 1 Sound Level variation with time tor 
two typical trains; one a treiaht train and the 
other a suburban electrJe tram. 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 or 
light). 

By comparing the maxiulum levels mea
sured simultaneously at the Reference and 
other locations, the attenuation obtlined from 
distance and shielding was estimated. Table II 
gives these results tor eight locations. 

TABLE II 

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

EIGHT WCATIONS 

11 

LOCATION TRACK ATTENUA- ATTENUA-
DISTANCE TION REF PER 

(m) TO LOC. DOUBIJNG 

A. In line with 
Ret. Direct 
line-or-sight 

B. In line with 
Ret. direct '80 line-at-sight 

C. 250m from Ret. 
direct line-of-sight, 52.5 
liEnited length of 
1m"" 

D. In line with C 
direct line-of-sight 87.5 
siPt limited 
length at track 

E. 100m from Ret. 
track in cutting 52.5 

F. In line with E 
track in cutting 87.5 

G. 160m from Ret. 
b'ack in cutting 52.5 

H. In line with G, 
b'ack in cutting 87.5 

dB(A) OF DIS
TANCE 

2.5 

24 

19 

24 4.8 

24 (8) 

22 (4.4) 

23 (7.7) 

27 (5.4) 

There are two main sources of noise from 
most types or train - one is the engine, or 
locomotive (absent in suburban electric trains) 
and the other is the interaction ot wheel and 
rails. Additional sources arising from nilway 
operations include hooters and warning deton
atol'S when track maintenance operations are in 
progress. The wheel/nil interaction source 
approximates a 'line source' and would be 
eXpeCted to attenllate at 3 dB Pet' doubling ot 
distance from the source. It can be seen, in 
Table II, that slightly less attenllatilm was 
tOWld 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 shJeld-



Why measure 
No~seDose? 

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

For assessing the actual risk of hearing damage, the 
Noise Dose Meter computes the daily accumulated 
noise dose, and compares this with the maximum 
allowed exposure limit. t\ 

o Measures the noise exposure for a 
working day 

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

o 80 to 140 dB(A) Including 30 dB crest 
factor allowance 

• Warning for Peak excess of 140 dB(A) 

• Accelerated mode for quick evaluations 

• Battery life: 70 h with a 9 V dry ballery 
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* Most Australian states have similar regulations 
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.tog provided by the cutting amounted to an 
equivalent of about 8 dB per doubling of 
distance, for the closer locations (E and G), 
but this rate declined at the more remote 
locations {F and H}. 

COMPARISON OF TRAIN NOISE LEVELS AND 
RESIDENTIAL STANDARDS 

There are three Australian Standards that 
are relevant: AS 1055-1978 "Noise asaessment 
In residential areas", AS 2107-1977 "Ambient 
sound levels tor 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 oon
tinuous sound sources. For example, AS 1055 
gives methods at rating the acceptability of 
Intrusive noise sources compared to the back
ground sound level. Where the existing back
ground sound level if; not relevant, tabled 
values may be used. These vary from 35 
dB(A) at night to 50 dB(A) , daytime, week
days, (or outer suburban areas. Levels more 
than 5 dB higher than the background are 
considered potentially annoying; thus levels of 
90 dB(A) or so, as emitted by traIns would be 
completely unacceptable if they occured con
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 ventfiatlon open
ings. Continuoua levels of 35 to 40 dB(A} 
would be acceptable at night and trom 40 to 50 
dB(A} during the day. These are consistent 
with the recommendations of AS 1055. 

However, train noise if; not continuous, 
and most train passbys are heard as individual 
noise events. In th.U way they are somewhat 
analagous to aircraft flyovers. It the number 
ot operations per day if; 6mrllar to that ot a 
busy airport (say 200 or so per day) it is not 
unrea&OIlable to suggest that the maximum 
single event noise leve16 suggested in AS 2021 
IMY be an appropriate choice of criteria. 
These would allow 65 dB{A) tor living and 
sleeping areas and 70 dB(A) for working areas 
(again, translated into ourdoor sound crit
eria). 

Even using these less stringent criteria, 
it csn be seen that the average train passby 
levels meaaured at the Reference location 
(which was oqtside the railway right-at-way) 
exceed the acceptable levels by 25 dB(A) for 
living and bedroo:o:ts and by 20 dB(A) tor work 
areas. Such excesses would be expected to 
cause considerable annoyance. For Hne-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 
ahout 50 metrea. When the line is on an 
embankment, however, increased sepsration 
would be necessary. 

It is interesting to compare these findings 
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with the United States Houaing and Urban 
Development Corporation Guidelines, shown in 
Table III. 

TABLE III 

MINIMUM SEPARATION DISTANCES FOR 
RESIDENTIAL SITES FROM RAILWAyS 

Line-at-site -180-9OOm 
3O-111tlm 

Leas than ,.,. 

Shielded 

150m 
30-15Om 
15-3Om 

Less than 
15m 

Acceptability 

Clearly acceptable 
Usually acceptable 
Usually unacceptable 
Clearly unacceptable 

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. It substantial increases 
were to occur in the number of operations, 
particulsrly at night, OOIIIe people lMy wish to 
improve the attenuation provided by the bund
:Ing envelope (in turn creating dit1'iculUes with 
respect to natural ventilation). A-weighted 
third-octave band spectrum levels of typical 
pa5senger and freight trains are shown in 
Figs. 2 and 3. 

l 
j 
] 

i..,....,ir"""1I<'-'-,,,,....,,,,,....., ....... .....-..J. 
Cent.e FrcqucncyofOne_TblrdOda ... 

Ban4 Hz. 

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 line (-) 
represents an 8 sec integration for the freigbt 
cars only. 

It can be seen that freight 
trains have somewhat more energy than pass
enger trains in the lower frequencies, which 
are difficult to attenuate. Suburban electric 
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~=des~~~ae 1~~a: :w~er ~~~ ~h GOSSIP 
frequency levels would not be as difficult to 
attenuate with oonventionallllsterials. 

Cclltt'l FnoqucncyofOnc lhlrdOcta~ 
8Gn1f, H~. 

FIG, 3. A-weighted sound pressure leve1s in 
one-tbird octave bands for a 4 carriage, 
two-deck, suburban passenger train. The 
solid line (-) represents a 4 sec inte
gration at the Reference Location wh:De the 
broken (- -) and dotted lines (-----) re
present the same integration period at locations 
C and D respectively. 

Railways have been shown to be a source 
of hi&'h noise levels. comparable to those pro
duced by other (orms of transporation. Sinee 
much of the noise is the result of rail/wheel 
interaction it will be extremely difficult to 
obtain signticant reduction of emitted noise 
with conventional designs. 

Train passbys are typically perceived as 
individual noise events and the analogy may be 
drawn with aircraft flyover noise when attenlpt
ing to set acceptable noise criteria for resid
ential sites. If this is done it is found that 
mmimum separation distanceJI agree well with 
those suggested in the US HUD guidelines. 

It iii evident that Ql.IIIly people living nellr 
railways are subjected to eXce5sive noise 
levels, and it could well be that, with increas
ed awareness of noise trom other sources, 
trains will be recognised as having the S8llle 
potential tor disturbance as trucks. However, 
it is necessary to take cognisance of the 
spectral distribution ot train noise, :If remedial 
actions are to be taken, in order that the most 
effective attenuating systeJDs are chosen. 

In my last gossip column I referred to 
sudden proliferations of Acoustical Consultants 
and Acoustical Contractors; we now most 
definitely seem to have a proliferation ot new 
ACOUstical COnsulting Businesses operated by 
our Members. These new businesses are 
detailed below in the order in which I heard of 
th~. 

MARK EISNER has established Mark 
Risner & Associates in Canberra. 

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

CALEB SMITH hss established Caleb Smith 
Consulting in Newcastle; Caleb's card is 
notable for its pronouncement that he offers 
acoutical (") engineering investigations. 

Last but by no mBanS least is the fact 
that after 16 years with Nonoys/Sound Atten
uators I have joined with PETER KNOWLAND 
and ROBERT FITZELL to form Knowland Hard
ing Fitzell Pty. Ltd. operating in Melbourne. 

Sometimes acousticians tell me that they 
are not very well oft financially and the 
following members assure me that their fin
ancial state can best be regarded at present ss 
"depleted". I refer of course to BILL DA
VRRN 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 
Kingdom. 

PETER FEARNSIDE will be leaving shortly 
after you receive this Jssue of the Bulletin to 
join CRIS DAY and two others, not members of 
the Society, to sail around New Zealand. This 
venture 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
ssed. 

It is a curious thing about working in 
acoustics that if you f:lnd yourself out of work 
you will find there are very limited prospects 
of employment as there are so few employers of 
acousticians. Conversely, prospective em
ployers find there are very few prospective 
employees in acoustics. I understand 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 hM two vacancies and that 
Sound Attenuators is still trying to get a 
~:~date for the vacancy caused by my depart-

This col\llllJl wpuld not be COIlIplete with
out reporting the attempts by the State Pollut-
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Notes on Porous Materials for Sound 

Absorption 
by O.A. Biell and Colin, H. Hansen 
Department of Mechanical Engineering 

Thr University ot Adelaide, Adelaide. South AustraHa 

S\IlIln!,ary 

The concept of flow resistance :is introduced and means for its measurement are descrlbed. 
Measured vlllues of flow resistance for fibrous and foamed products available in Australia are pre
ssnted. Design charts which make U1!e of floW resistance information tor the ca~lation ~ .8tat:i~tical 
absorption coefficients and for increased transmillilion loss are also p~sented. Finally,. It ~ pomted 
out that the information presented in this paper may be used to desJ.gn sound absorptive liners for 
ducts using pJ;'OCedures described elsewhere in the literature. 

Introduction 

The sound absorptive properties of por
ous materials are widely recognized and used 
for the coDtrol of sound. Two :important 
properties lIl8ke porous materials useful for the 
absorption of sound and since these properties 
are cont1icting an optimmn balance is always 
required for best results. On the ODe hand II 
porous material must be open enough to admit 
sound propagation in the gas contained in the 
material. Closed cell materials are thUIi not 
very useful tor sound absorption. On the 
other hand a porous material must be resistive 
enough to the f1Dw through it to provide the 
viscous dissipation which ultimately absorbs 
the sound. For a large class of porous mater
ials charllCterization of their resistance to 
through flow under steady state conditions is 
quite sufficient, as will be shown, to character
ize their acoustical performance for all of their 
typical uses. Fortunately the resistance to 
through flow of a porous material under steady 
state conditions is easily measured. In fact, 
for a I.a.rgtl class of porous materials measure
ment is not even necessary. A knowledge of 
the hore diameter of the material is quite 
sufficient where the fibre diametel' range is 
fairly well controlled. 

Various authors have contributed to the 
general fund of knowledge about sound prop
agation in porous materials whkh information is 
fundamental to the successful use of porous 
materials as sound absorbents in their several 
typical applications. Zwikker and Kosten 
wrote the first definitive treatise on the sub
ject suggesting a number of fundamental con
cepts basic to later work. (1) Bies subse
quently showed how the bss:ic scaling para
meter introduced by Zwfkker and Kosten, a 
kind of acoustics Reynold's number. could be 
used to completely charllCterize any porous 
material. (2) Subsequently Delaney and 
Bazley investigated a large range of porous 
fibrous material!! and showed that all of their 
acoustical properties could be described in 
terms of a frequency parameter based upon the 

flow resistivity of the material. (3) It may 
readily be shown that the scaling parruneter 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 Bu-ley guided :in part by the 
work of Bies. Thus the excellent theoretical 
work of Scott (S) and Beranek (8) 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 the work of Beranek as reformu1a.ted by 
Bies might be expected to give better results. 
(1). 

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 resistance of a porous material 
are described in an American standard (AU6~ 
tralia. has none). (II) The apparatus prescrib~ 
ed by the standard provides a means for 
applying a small differential pressure across a 
uniform layer of material under test and means 
for measuring both the :induced differential 
pressure and the induced fluid volume flow per 
unit area through the test sample. The latter 
quantity which has the dimensions of velocity 
may be thought of as the normal velocity at 
the test sample surface. The flow resistance 
R ot 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. 

R '" plv (1) 

We note that equation (l) implies very small 
values of p and v as required by the standard 
and as cbaracteristic of acoustic phenomena at 
ordinary sound pressure levels. 
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Figure 7 Calculated statistical absorption 

c:oet1iclient for a porous layer! thick 
backed by a cavity L deep as a 
function of the frequency parameter. 
The flow resistance parameter in this 
casais R1 1/pc=3.0. 

that for optimal absorption a backing cavity 
equal in depth to the thickness of the porous 
layer is reqWl'ed. 

Tbe range of !low resistances shown in 
figure lie about three. Further calculations 
/lot presellted here have shown the following 
bebaviour.(4) If the flow resistance of the 
porous layer is much less than three the 
attenuation of sound in the material will be too 
smalL The absorption coefficient will diminish 
and it will be characterised by large fluctuat
ions in value due to standing wave effects. It 
the flow resistance is much greater than three 
the resistance to sound propagation in the 
material will be too high. Again the absorp
tion will dinrlnish because now the sound is 
reflected from the surface rather than allowed 
to enter and be absorbed. These considerat
ions suggest a second criterion for optimum 
sound absorption. The flow resistance of the 
porous layer should be about 3 pc. 

If meRsund and calculated values of the 
statistical absorption coefficient were in agree
ment all would be well. Unfcrtunately, values 
for statistical absorption coefficient as mea
sured according to standard procedures in a 
reverberant room are regularly greater than 
predicted. In fact recognition of the discre
pancy on the one hand and a lack of ex
planation on the otber has lead to a different 
name for the measured quantity. The mea
sured absorption is called the sabine absorp
timl and it has the interesting property that it 
can have values greater than unity. lI1easured 
values for a commercial product are shown in 
Figure 8. The porous material called SIDaIl is 
nominally 50 /lUD 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. (10) 

0; 
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'. 
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Figure 8 Absorbtlon coefficients for the com
mercial rockwool product Slllan, 
plotted as a function of a frequency 
parameter. 
-" predicted statistical absorbtion 

coefficient. 
:II: = measured Sabine absorbtion 

coefficient. 
." adjusted Sabine absorbtlon 

coefficient. 
In Figure 8 for comparison with the mea

sund values of the sabine absorption we have 
plotted the predicted values of the statistical 
absorption coefficient. If we suppose that the 
sabine absorption values are all too high for 
some as yet unexplained reason and we intro
duce an IIl'bitrary correctilm factor of 0.83 to 
all of the measured values the corrected value5 
are then in reasonably good agreement with 
the predicted values. We conclude that the 
parametric dependences indicated above are re
liable even If we are not able to predict the 
magnitudes correctly. 

TransmiBsioD Control througb Enclosures. 

Noise control may sometimes be effected 
by wrapping the noisy item with a layer of 
porous material. A second impervious layer 
might 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 attenuata 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 th:Ickness 
of the porous layer wID be les9 than one tenth 
of the wavelength ot 80UIld propagating in a 
medium ch.erecteristic of the porous material. 



Figure 9 is useful tor identifying this low 
frequency range. When 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 eatimBte the 81-
pected transmission loss. 

~O"r-__________ ~~==~ 

ritj4 03 162 til 10° rl 
pf/Rl 

Figure 9 Limits showing when low and high 
frequency models should be used for 
estimatin&' the transmil;sion loss 
throu&'h a porous layer. The low 
frequency model should be used 
when the design point lies below the 
!INn :: 0.1 curve snd the high 
frequency model should be used 
when the design point lies above the 
t/}.Jn :: 1.0 curve. 

~l/p"20 
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Figure 10 Transmission loss through a porous 
layer for s design point lying in the 
low frequency range 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 uaeful for determining this 
range. In this case there are three possible 
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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. 

10 .... 10"' 10" 10" '10 0 10' 
pf/ R, 

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. 

i: 

Figure 12 Retlection loss (dB) at a porous 
material - air interlace tor a design 
point in the high frequency range ot 
Figure 9. 

It 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 surlace of a 
pipe, so that there is no retlection 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 the 
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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 {or the low and high frequeJlcy ranges. 

Propagation Control in Ducts 

The use ot porous Pl8.ter:ials as a lining to 
control the propagation of sound in ducts is 
well known. The design of such devices 
depends upon II knowledge of the flow resis
tance of the lining material. De5ign pro
cedures which are not critically dependent 
upon the choice of flow resistance are dis
cussed in reference (11), Desi(ns tor very 
high performance are possible and they are 
critically dependent upon the choice of flow 
resistance. Design procedures for very high 
attenuation rates tor the case without flow are 
discussed in reference (11), Unfortunately 
such design is very $ensitive to the effects of 
flow but discussipn if this point is beyond the 
scope of this pllper. (IS) 
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TECHNICAL NOTES 
THE UNIVERSITY OF MELBOURNE COCHLEAR 
IMPLANT FOR PAIIENTS WITH PROFOUND OR 
tolAL HEARING LOSS 

Clark, G.M., Tong, Y.C., Patrick, J.F. and 
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 COO"ltri
buted to the understand.J.ng 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 etimulation were 
in conveying frequency and amplitude inforntD.t
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 s deaf patient to communicate. 

This was designed to provide 10-15 
channels of stimulation, IUld independent 
control of the phase and amplitude of the 
stimuli to the individual electrodes. Power and 
datil 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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building. 
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Figu~ 1. (Clark et ai, 1917). The prototype 
~ceiver-stimulator assembly prior to being 
conformally coated. Scale" 1 division" I em. 

Consequently, in 1973 it was decided to 
develop a multiple- electrode cochlear implant 

There were in addition many histological 
and s urgical dcvelopmcnts that wcre required 
before the device could be implanted in a 
patient. An appropriate surgical approach was 
needed that would enable a number of elec
t rodes to be placed clORe to groups of residual 
auditory nerves with a minimal degree of 
damage. Initially it was found possible to pass 
a t1exible electrode around the turns of the 
cochlea by inserting it through an opening 
drilled in the apical turns (Clark et al. 1975). 
Further work, however, led to the development 
of a flexible multiple-electrode array that could 
be inserted fo r a distance of 20-25 mm around 
the scala tympani by introducing it through 
the round window membrane (Clark et al. 
1979a). This has now been adopted as our 
standard approach as our histological studies 
on experimental animals showed that this 
approach also r esulted in less damage to ~
s idua! auditory nerve fibres (Clark, 1977). 
With an electrode array in the scala tympani 
there is, however, a problf'.lI\ in localizing the 
curr ent to a group of nerVe fibres ~nd avoid
ing spread along the low re~istance pathway in 
the scala . Therp.fore, research waS under
taken to determine an effective means of iso]at
ing the current, and it was found this could 
be done by bipolar stimulation. (Black and 
Clark, 1977); (Black and Clark, 1978) 

As a result of these and other studies it 
was considered appropriate to implant a re 
ceiver-stimulator , connector and eledrode 
array in a patient with post-lingual dearness. 
Thil; was carried out on 1st August 1978. The 
details of the operation are described by Clark 
et al (l975b) and it was found poss ible to 
provide an a dequate site for the electroniC 
package in tbe mastoid hone. Since the oper
ation the pat ient 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 aI., 1979) show 
that the multiple-electrode sys tem is effective 
in conveying different vowel colours depending 
on the electrode stimulated, and is therefo~ a 
better system than single electrode cochlear 
implants . This work also indicated that a 
formant voeoder would provide the best chance 
of a patient understanding runninf{ speech. A 

formant vocoder strategy has been mcor
ponted 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 familiar. This 
can be done witbout lip reading and with 
minimal rehabilitation. Further rehabilitation il; 
proceeding and work is being done to improve 
rehabilitation methods. 
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Advanoorl CQmputer trchnology uti
lized in the db-30I Mctrologger nh
soletcsprimi tivesinglenumberdosi_ 
meters. Significant noise data, 
unobtainable with current instrumen
lation, is nOW auwmatically printed 
out in a hard CQpy permanent record. 

Important data such as Time His
tory Profiles,Aml,li tude Disirihution 
Hi"tograms and concurrent C<Jmputa-

P'lRlONME1. NOlIE 8UfWEY 
. TI~ H.sTORY PR~ILE. 

Now .•• Computerized 
Noise Dosimetry With 
Hard Copy Documentation 

H o w thc Metro logger 'Works 
Patented digital sound level detector 
cir.:.'u its, opilrating over a wide user 
seleetable 64 dR range, provide exten
si"e sound amplitud" oovetage. An 
inlernal programmable microeom
puterCQn trol~ allsystem fUMt ionsof 
digita l sampling, data logging, math 
pr~"Silll"andexternal i nt€rf...,ing 

User plug-in Program MooulesC<Jn
tains the C<Jmputers instruction s"t 
defining all test parameter.. Change 
the Program ~I ooule, and the Metro
logger performs a differen t measun~ 
ment task. A variety of Program Mo
dulesin the Prog:ramLibrary maketh" 
Metrologgcrmwtifunctional and pre
,"cntsobsoleflCenc<:. 

Da tn Rcadouts 
Th"db-6.'>I Metrorraderisthefirst ofa 
group of Melrologgercompatible in 
terfaces. Th i~desk top anaiyzer inter· 

rogates the logJ{ed data, identifies the 
serial number and program module, 
then prints out t he data and compuWd 
designators in a eoncisc format by an 
internal printer. 

Inlerface., from the db-&~l to x _y 
plott"rs and other-computcrsystems 
arc a\'ailable if further analysis are 
requ il"€d. Planned add it ions to the 
.Mctroreadcr fam ily include battery 
operatedportableunit"and mooem
links to remote oomputerfaeilities. 

The Optimum ElI:pnsllre Monitor 
MciroloJ{ger/Mdroreader ~ystem is a 
significant advance in noise monitor
iog instruIlwntation. Combined fea_ 
tures of size, rnmputer performance 
Hod autematicprin toutmakc the sys
tAm ideal for any personnel or 
env ironmental noise measur",nent 

AUSTRALIAN GENERAL ElECTRIC LIMITED 
86-90 BAY STREET, ULTIMO, N,S.W. 2007 Tel. : 212 3711 
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TENTH INTERNATIONAL CONGRESS ON 

ACOUSTICS 
REPORT OF 10 I.e.A. EXECUTIVE 

COMMITTEE SEPTEMBER 1979 

As foreshadowed in the last report, 
quotations were sought tl'O.lll professional 
conference management services tor the pro
vision of specified services in the organization 
of the Congress. Five companies submitted 
quotations, and after analysis of the ofters, an 
agreement was signed with International COD
vention Management Services in April. Since 
then, a :representative or representatives of 
the company have attended all committee meet
ings, and the company has assumed most of 
the co-ordination and clerical workload. There 
have also been minor changes to the sub
committee structure, for example an Accommo
dation Sub-Committee is no longer required 
since such bookings are included 8lIIong the 
duties of I.e.M.S. 

The Second Circular WlI8 prepared and 
distributed, and included a eall for papers and 
forms for submission of abstracts. The cir
cular was mailed to all those (approxiJnately 
1100) who had returned reply cards from the 
first circular. and to all lI'Iembers of the Aust
ralian Acoustical SOciety and the AudiologieaJ. 
SOciety of Australia. Qantas and several 
foreign acoustical societies provided assistance 
in dir<tribution of the circular. A total of 3000 
copies were printed, to allow for distribution 
at meetings $Uch as the Inter noise and ASA 
conferencelJ to be held later this year. 

A large nllD"lber of technical journals 
likely to be read by people with an interest in 
acoustics have been approached regarding 
publicity for the Congress. 

A draft overall. progr8lllIlle for the Con
gress has been prepared. This incorporates 
technical sessions, technical visits, exh:ibitioD 
and social events. With regard. to the tech
nical progrlUJllll.e, a number of invitations were 
issued to proposed speakers for plenary sess
ions and to date there have been four accept
ances. For structured sessions, four proposed 
organizers have accepted invitations, while the 
other tour sessions have still to be finalised. 
Technical tours have been arranged at a 
number ot establishments. The Congress will 
be opened by the Governor-General and a 
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 being invest
igated, but Executive Committee opinion at 
present favours a performance by aboriginal 
artists. Bookings have been made for the 
Congress banquet and farewell cocktail party, 
and a block booking bas been made for an 
ABC Concert at the Opera House. 

Contact has been maintained with the 
Catgut and Musicological Societies regarding 
their proposed associated meetings. An 
associated meeting will be held by the AUst
ralian mtrasonica Society immediately after the 
I. C . A., and a meeting on physical ultrasound 
will be held in India, in association with the 
Congress. 

The response to the appeal for financial 
IfIlpport which was made to companies and 
departments has been disappointing, and it 
was noted by the ICA Commissioners that the 
Australian contribution towards the cost of 
running the Congress appears to be much 
lower than the usual contribution by host
countries. A follow-up letter requesting 
donations will be sent to those organisations 
which have not acknowledged the first letter, 
and it is proposed to establish a i'und-raisiDg 
Committee. 

Initial response to the publicity circular 
for the Techn:lcal Exhibition was pleasing, but 
there have been no further bookings of space 
$:Ince preparation of the last report to AAS 
Council. A follow-up letter will be prepared 
in this area also in an elfort to obtain book
ings for the remaining- ten stands. 

Advice has been received from. the Stand
srds Association of AustraHa that they expect 
to receive firm advice soon that technical 
committees concerned with acoustics of both 
ISO and lEC (C43 and TC29 respectively) will 
meet in Sydney in conjunction with the Con
gress. 

Extended deadline for receipt of ab
stracts - The new deadline for receipt of 
~t5, on the form accompanying 
Circular No.2, is MID-JANUARY 1980. 
Copies ot Circular No.2, or additional 
abstract forms, are available from the 
Secretariat the following address: 

10 lCA 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 
indk:ating paper title and category as 
soon as possible. 

Governor-Gnereral to Open CongreSS -
The lOth ICA Congress Will be otliciany 
opened by Sir Zelman Cowen, Governor
General of Australia, AK, GCMG, K St J, 
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ACOUSTQ-OPTICS 

by 

J. Sapriel, John Wiley &; Sons, 1979 

(first published L'acousto-Optique, Masson, 
Ed., Paris, 1976). 

Given the current interest in (ibre optics 
(or telecommunications- this is a timely pub
lication. The text is an excellent introduction 
to the subject of acousto-optics (or the grad
uate student in Physics- or Engineering, assem
bling and fOCllssing in a concise manner (100 
pages) the theoretical fundamentals of acoustic 
-optic devices. 

The book begins with a brief but com
prehenlJive introduction to acoustic theory 
-tenSOl'S, elasticity, propagation of acoustic 
waves and transducers. The treatment ia' well 
presented, the mathematical derivatives being 
clearly explained and related to their physlcs 
significance, but some prior experience of 
tensors and CTYstaik>graphy would be more 
than helpful (viz. J.F. Nye - Physical Proper
ties of Crystals, Clarendon, 1960). The text 
moves on to treat photoelasticity and the 
Wftraction of light by acoustic waves in the 
same concise manner. The penultimate chapter 
dew with the practical realisation of acousto
optic coupling and the last chapter Bllmni:nes 
some of the many substrates- that have potent
ial in this field. These last tlW> chapters 
present relatively up to date accounts of the 
more recent developments in the field (the 
most recent references- having been published 
in 1974) although the late publication in Eng
lish has not h"'lped in thi& respect. 

J.I. Dunlop 

MASTER HI-FI LOUDSPEAKERS 
AND ENCLOSURES 

by 

D. Berrims-n, Newnes Technical Books, 
U.K., 1979, 128 pp. ill, index. 

This book is a cross between a "do-it
yourself" book and a semus reference book 
with the genes of the "do-it-yourself" side of 
the family being doDUnant. 

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?'. 
As such it gives a bas-is tor the selection of 
loudspeakers and it gives information on de
signing and buildiDg enclosures, but the 
design would hardly be an optimum one, Bll~ 
cept perhaps on the basis o( Beranek's crit
erion, i.e. 'The beat loudspesker enclosure is 
the one you build yourself'. 

Fergus Fricke 

STANDARDS & 

REGULATIONS 
STANDARDS REPORT 
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The Association's Acouatics- Standards 
Committees continued to be active during the 
period under report. 

The Association is pleased to announce a 
new Miscellflneous Publication - MP44, Guide 
for the Use of Sound Measuring Equipment, 
Part 1 - 1979, Portable Sound Level Meters. 
This is the first part of a publication dealing 
with the us-e of sound level meters for milking' 
objective sound measurements according to 
atandard:ized procedures-. Guidance is given 
on types of sound level meters-, types of 
sounds and how they are ident1fied, measure
ment techniques and reporting of the inform
ation obtained. Calibration of the equipment is 
also described. The Association believes that 
this publication will be us-eful to the members 
of the Australian Acous-tical Society. The cost 
of this publication is $6 and is available from 
the offices of the Association in capital cities 
and Newcastle. 

A new public review document DR 79158, 
Draft Standard for Noise Control on Con
struction and Demolition Sites was iss-ued on 
1st October, 1979. This draft standard is 
concerned with noise from construction, main
tenance and demolition sites as it affects 
persOlls working on these sites and also those 
living and working in the neighbourhood. 
This draft provides guidance in noise control 
on such sites and includes- guidance in invest~ 
igation and identification of noise sources, 
measurements of sound and guidance in asseaa
ment with a view to planning measures for 
noise control and monitoring .of their effect
iveness. This draft standard was considered 
by the Australian Acoustical Society, Victorian 
Chapter, in a workshop held during August 
1979 in Melbourne with Mr. R. Bruce King, 
Consulting Engineer, Melbourne, and Chairman 
o( the SAA committee respons-ible for this draft 
in the chair. The discussions at this con
ference were useful and will be taken into 
account in finalimng this draft s-tandard early 
next year. The latest date for receipt of 
comments on the draft standard DR 79158 is 
21&t December, 1979. Members of the Aust
ralian Acoustical Society may obtain a free 
copy of thi& draft form the headquarters of 
the Association or any of the branches In 
capital cities and Newcastle for study and 
comments therein, which may be advised in 
writing to the Association. 

The other standards activities in progress 
include the following: 

Revision of AS 1833, Glossary of Acoustic 
Terms. A draft revision will be issued 
for public comment early. 
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A new standard for pe:rsonal noise dose
meter hased on the public review docu
ment DR 77096 has been finalized and will 
be published later this year. This stan
dard will be ot assistance to the noise 
control authorities, public health depart
ments, industry associations, factory 
owners, acoustic consultants and manu
facturers and seUers of sound measuring 
equipment. 

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

4. In the area of architectural acoustics, a 
public review dQCUment tor a draft method 
for laboratory measurement of airborne 
smmd attenuation of ceilings by two rconI 
method is to be issued tor public comment 
shortly. A new standard on the method 
of reverberation time in enclosures based 
on public ,review document DR 78156 will 
be published early next year. A new 
draft on speech privacy and intelligibility 
will also be issued for public comment 
early next year. 

In the area ot community noise, work is 
in progre5S on the revision ot AS 1055, 
Noise Annoyance in Residential Areas, to 
incJ:qde more sophisticated methods of 
measurement of noise and to generally 
align our standard in line with the pro
posed revision of the equivalent Inter
national StandSI'd ISO 1996. Work has 
been initiated on the preparation of a new 
document on measurement and prediction 
of traffic noise. 

6. In the area of shipping noise, the oomm
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 ports and 
hSI'boUI'5, the work of DllOO and UNESCO 
Inland Transport Committee on Vessels, 
and the work in the USA noteably of SAE 
and BPA. 

7. The committee on noise from agricultural 
and eartJunoving machinery Is working on 
a draft method of me!Wurement of airborne 
noise from lawnmowers and edge cutters. 
It is proposed to provide a method of 
measurement of airborne noise in terms of 
sound level at by-stander position at 7.5 
m distance and at the operator's ear 
level. It is al$O proposed to include the 
method of calculation of sound power level 
in this document. This document is ex
pected to be issued for publi.c comment 
early next year. 

The question of annoyance from aircon
ditioner noise in residential areas es
pecially from room airconditioners was 

considered by an ad-hoc committee of the 
AssoclatJon's Acoustics Standards Committ
ee. Note was taken of the work of the 
Interstate Noise Control Committee on the 
method of prediction ot noise levels from 
the above type of airconditioners :in 
progress, ~hich will be largely based 
upon the method in use in Western Aust
ralia and South Australia. It is proposed 
to modify the method of messurement of 
noise in AS 1861, Refrigerated Room Air 
Conditioners, giving due consideration to 
the provision of two speeds and relating 
thennal capacity and speed and taking 
note of tonal components, it appropriate. 

A STANDARDS SOCIETY FOR AUSTRALIA 

The Standards Association of Australia 
seeks to ascertain what degree 0{ support 
there would be to set up an organization 
comprising people with some direct interest in 
standards and standardization in general. 

The Association feels that such a Society 
would be ot interest to :individuals who are 
:Interested in the benefits and techniques of 
standardization and in the application of 
standards, st company, association, national 
and internatlonal1evels. 

In many countries such as the United 
States, the United Kingdom, France and 
Germany, atandardizers Societies have been 
Buccessfully function:ing for some time. Here 
:in AustraHa, aAA is prepared to provide the 
administrative facilities for such a body. 

The initial response to thfa 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 partici
pating is :invited to send a hrief note with hi6 
name and address to Mr. J.R. Paton, Techni
cal Director, Standards Association 0( Aust
ralia, PO Box 458, North Sydney, NSW, 2060. 

SECTIONAL UST OF AUSTRALIAN 
STANDARDS 

The writer gets queries by telephone 
frequently from members of the Australian 
Acoustical Society regarding svailabruty of 
Acoustics Standards on different topica. An up 
to date Ust 0( these standards is given below: 

AS 1045-1971, Method of measurement of 
absorption coefficients in a 
reverberation room. 

AS 1047-1971, Method of expression of 
the physical subjective 
magnitudes of sound or noise. 



AS 1055·1978, Code of practice for noise 
assessment in residential areas. 

" 
AS 1949-19'16 Method for measurement 

of airborne noise endtted by 
vessels on waterways and in 
ports and harbours. 

AS 1081-1975, Methods of measurement of AS 2012-1977, Method tor measurement of 
airborne noise emitted by airborne noise from agricultural 
rotating elactrlcal machinet'Y. tractors and earthmoving mach-

AS 1088-1971, Methods of measurement of 
the eleetl'!'-scoustie chusct
eristics of air conduction 
hearing aids. 

AS lun-I97S, Method for laboratory mea
surement of airborne sound 
transmission loss of building 
partitions. 

AS 1217-19'12, Methods of meuurement of 
airborne sound emitted by 
machines. 

AS 1259 Sound level meters 
Part 1-1976 Type I, General purpose 
Part 2-1976 Type 2, PredaWn 
Part 3-1976 Precision sound level meter 

tor the measurement of im
pulsive sounds. 

Code of practice for hearing 
conservation . 

Papers Seminars on AS 1269 

inery. 

AS 2021-19'17, Code of practice for building 
siting and construction. 

AS 2107-1977, Ambient sound levels for 
areas of occupancy within 
buildings. 

AS 2221 Methods for measurement 
of airborne sound emitted by 
compressor units including 
primemovers and by pneumatic 
tools and machines. 

Part 1-1979 Engineering method for mea-
6UreIDent at airborne sound 
emitted by COIllpressor /prime
mover units intended for out
door use. 
Engineering method for 
messurement of airborne sound 
emitted by pneumatic tools and 
machines 

AS 2240-1979 Measurement of sound emitted 
by motor vehicles. 

Hearing protecti<m devfue& AS 2253-19'19 Methods tor field measurement 
at airborne sound transmission 

AS 1276-1979, MethodS (or determination in buildings. 
of sound transmission class and 
noise isolation class of building AS 2254-19'19 Recommended noise ratings 
partitions. tor various areas of occupancy 

in vessels. 
AS 1469-1973, Criteria curves tor rating 

noilie and establisbing acoustic MP44 Guide (or the use of sound 
environment. messuring equipment. 

AS 1469C-19'13 Noise rating curves. 

Instrumentation for audio
metry (See also Z43). 

Part 4-1974 A mechanical coupler for 
calibration of bone vibrators 
used in hearing aids and 
audiometers. 

Part 5-1974 Wide band artificial ear. 
Psrt 6-1977 Speech and audiometers. 

Glossary of acOU&tic 

Method for measurement of 
normal incidence sound ab
sorption <X>efficient and specific 
normal acoustic impedance of 
acoustic materials by the tube 
method. 

AS 1948-1976, Method for measUreJnent ot 
airborne noise on board 
vessels. 

Part 1-1979 Portable sound level meters. 

Pri!ferred frequencies and 
band centres for acoustical 
measurements. 

AS Z41-1969 Octave. hall octave and 
one-third octave band pass 
titters intended tor the analysis 
of sound and Vl"brations. 

AS Z43 Instrumentation (or audiometry 
(See also AS 1591) 

Part 1-1971 Pure tone audiometers 
Part 2-1970 Reference zero for the cali

:~~~ ot pure tone audio-

Reference coupler for the 
calibration of earphones used in 
audiometry. 

AS Z44-1969 E:rcpresaion of the power and 
intensity levels of sound or 
noise. 



NIEW PRODUCTS 

ACOUSTIC EMISSION MEASUREMENT AND ANALYSIS SYSTEM 

When the structure, pressure vessel, m"terial, et". is loade<i, microscopic imperfections in the 
stressed material re~ulL in minute bursts of enerlty, known as acoustic emissions. These enerll'Y 
bursts, which are often a result of bad welds or fatigue, are detected at frequencies of 100 kHz to 1 
Mlh hy piezoelectric transducers fastened in close contact with the Obj£lCt being tested 

The B & K system consists of a choice of three tr'ansducer" with corre~ponding amplifiers and tl 
four channel pulse sn'llyzer which introduces a unique pulse-~re~ analysis techniqlle. The analyzer 
also has a three dimensional AE locatiQn capability, enabling flaws to be localised, and tour indepen
dent pulse counter channels. Data is presented on a <tigital <tisplay and can be fed to II graphical 
~cordeI' Or via the built-in me interface bus to a ~a1culator or ""mputer 



INFORMATION FOR CONTRlBl·'1'ORS 

Items for publication m the Bulletm are of two typeb 

( .. ) Shorter art,c-1es - which W1l1 appear typically under the heading 'News and Nute&' 

(h) Longer articles - which will appe~r as refere~d techn,c~l articles 

The closing date~ for the receipt of these articles are 

Vol 8 No 1 Longer articles. r.1id January, Shorter articles. )lid FeLruary 
Vol fI No 2 Longer articles. ~lld ~lay, Shorter arllc1cs' Mld June 

ArtIcles may be sent dIrectly to the editor or the local State BulJf'tin r~pt'f'sf'ntative 

There «re no particular constraints on "shOl1:er artidpg" except that they should be of' rele-
vance to the Society anrl be receIved on tlIDe.-- -

Attention to thO" following matters will aS51&1 "h~n prucessmg "longer articles'· 

0) ~-typl~allyfrom.3to4page6Whf'np!"lntt:d 

(li) 

(iIi) 

(v) Reft:I'€nCe5 - Any standardised system IS acceplable - for exampk thos~ used by Journal 


