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Thasa stud io microphones have been des ign()d with par~l
cu laremphasison the abi lity 10 rcndcr a balanced and clean 
sou nd image, free from tonal colou ralion both 011- and ofl
ax is. The on-axi$ retponse ot Types 4003/00 ranges from 
20Hzto 20kHz ± 2dBwithavcrysmoolh hlgh-lrequency roll 
oft. Smaller diameter Types 4004/07 havo an on-axis 'es
ponse from 20 Hz to 40 kHz :!: 2 dB. Owing to the r81~t;vely 
sma ll cartridge diamate rs they ratain omnidi,ectivity a\ high 
frequencies 

The micropoones are prepo larlsed condenser microphones 
utilising a f ixed charlie ca rrying laya' which is deposited on 
th o micrnphon~ backplate. Fo r dimensional and long -term 
stabi lity and to OnSU(o 3 robUSlconstructlon Ihecartr idge, 
protect ion grid and main body housing are manura~lured from 
Carefully se lected. corrosion resistant materials. The supplied 
calibration chart conta ins tho individually measured on-axis 
frequency response. sensitiv il}' and equivalent ~ol se leYe l of 
the microphon~ 

INSULATION TECHNICAL GUIDE 

DUAL CHANNEL SIGNAL ANAL YSERS BY B & K 
The analysers types 2QJ2 and 2034 are Ideally suited for 

acoustic me~surcmonts such as noise sOurce locallon. trans
mission path characterisation and sound intensil}'. Both 
an~lysers feature60t-Ilne'eMlution.buil!-in d ig italzoom and 
nOlse/Slnegene'ator , d irecl connoctionto microphones. piUS 
bu ilt-in computati on of sound intenSity. The 2034 is the stand
. rd version with a real lime speed 01 &10Hz in two-channe l 
operati on , The 2032 is functional ly identica l but has six timeo 
the computing speed (5 kHz real time speed-l0 kHz in sing le 
ch"nne l operation) , hence making il Idoally su ited for:)Coustic 
applications 

Ca libration of the analyser~ may t>e maded ireclly in aCOUs
t ic un its such as Pasca l. and dB relerenccs may be chosen 
~I will. permitting ca libration to any va lue, such as 20"Pa or 
1 pW/m~_ Virlu ~lI y all Bruel & Kajar condensor microphones 
(Includ ing pre-polarised types ) can 00 powered d ire ctl y from 
Ihe2304 and 2302. 

The ~,~a$urcmcnt of high-Q resonances, such as room 
modos. is made easy by the bu il t-in zoo m lacilities, which 
make it possib le to zoom up to 16384 times anywh~re In Ihe 
o to 25.6 kHz frequoncy span. thus g iving optimal signal to 
noise ratio, and avo id ing exc itation of out-of-band reaonan ces 
andnon- linearit ies 

The bullt-tn Hilbcrttransform makes it poss ible to compute 
the envclopo01 the impulse response, I/iv ing what I. known 
as tha Energy Tin'e Curve from Time Delay Spect rometry. This 
gives a powerfu l tool for locating reflections as we ll as view
Ing thom on a logarithmiC amptitude sca le, g iving much 
greoler dynamic rangeth"n ana traditional Hneary scafe. The 
Hi lbert transform ~Iso provides complex signals lor all time 
functions, and auto and cross correlation func lioll, 

Buill_In functions include sound intensily (A-wo igh led or 
linear), frequency response, cross cormlalion, impulse res
ponse, auto spectrum, cross spectrum, au tocorre lation, 
coherence. non-coherent Oll lpul, coherenl oulpul, cepstfUm, 
~od littered spect rum 

Frequency responso fUnclions may be stored lor subsequent 
equaliMt ion 01 new data. thus mAking il possiblo 10 corrBCI 
fo r ga in and phose errors in the measuremenl chain, o r, for 
example, to deconvolve the inpu lse respoMe 01 ~ loud
speaker. 

The sound Inlenslly lunctlon does not requim programming. 
and displays the data d irectly on a bipolar (positive I lowpoinls 
up, oogative flow point. down) d i.play. Disp lay ranges of 10. 
20,40, 80 or 1GOdB aro avai lable. as .... ell as linear. Tho 
bui lt-in cursors may be used to read the intensil}' in any de 
sired frequency band _ In addition, the ambient prc •• ureand 
temperalure, as well as microphone spacing may beentored. 
fo r aulomatic correcti on for these parameters 

Virtually ~ II functinns Can be displayed in ene of th e si_ 
formals: real , imaginary. imaginary vs. real (Nyq~ i st) , magni 
tude. phase, andlog. magnltudevs_pha:;e(Nfchols) . The auto 
and c'o~s co"e l ~l i un functions ~s well as the impulse res
inon~~~r~YI~!~~t':.,,::hown in comp lex fo rm tMnks to the bullt-

X and Y scaling and uni ts may be either linear or logarith
mic, and any user-defined scaling faclor may be used. 
Extensive cursor facili ties allow high lighting of harmonics, 
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Bruel.ond KajerAusi pty. Ltd .. P.O. Box 120. Concord 
NS.W. 2137. Tel (02)736-1755. 

NEW PUBLICATIONS 

A HANDBOOK OF PUBLIC SPEAKING FOR 
SCIENTISTS AND ENGINEERS 
Peter Kenny 
Adam H'lger. 1982, A$11.00 
~16'.il~~~2 ffOm: D.A. Boo~ Depot pty. Ud., 11-13 Station St .• 

Conlents, The spcnkcT, hi. material, his audience. Prepm.!l.
tion 01 material, the text. Sections on order, style, length, 
preparing note", practising, an example of speech prepara
tion, Preliminaries and actu~1 presentation, Speaking with 
limited Or no preparation: reading and spea~ing flam a full 
text, "pee~jng AI short notice, impromptu speaking. Effective 
use of y,sual aids, i.e, chalkbomds,oYerhead projcctoT,etc 
Mc,hoGe at improving technique' co,i!idence stance, breath
ing, presentation, etc, Speaking at1chl'rrn8 b:lmic,,1 confer
~ncL~;i~~~mmi!l"e mll<ltTngs, addr~ss'nq small groups, informal 

THE ACOUSnCs OF STRINGED MUSICAL 
INSTRUMENTS 
Proceedings ofllle Wollongong Workshop, 
5-8JuIY,1930 
Publ,shed by the Un;verslty ofWoliongong, 1982,2B9pp .. 
A$15 00 
Edited by Abe Segal. 

This. neatly produ~ed book contains 16 papers on a vo,iety 
of top'cs Including acoustical and Gonstructional problems 
relating to Ihe violm, guilar, clavichord, etc by authors from 
sight differenl counlr;es 

CDpies may be obtained from' 
The Department of Pilysics University of Wollongong, P.O 
Box 1141, Wollongong, N.S.W. 2500, Payment shc~ld be made 
to "Wnllon~ong String Workshop" 

PRINCIPLES AND APPLICATION OF ROOM 
ACOUSTICS 
L. Cremer and H. A. Mullor (translated by T, J. Schultz) 
Applied Science PUblishers ltd., Ripple Road, BARKING, 
ESSEX IG11 OSA. England, 1962. 
Volume 1. Geometric"!. St"tislical and Psycholcgisal R,)om 

~~UUS1IGS, 651 PP., £47.50 Including sl,r'aCG pust 

Volume 2. Wm-e Theoreticel Room Acoustics, 433 pp £2550 
Includln~ ,urface postage 

COMMUNITY NOISE RATING 
T. J, S~hultz 
Applied SCience PuLI,sr~'s Ltd., Ripple ROad. BARKI'lG, 
ESSEX IG 11 CSA, England, 1932, 384pp., £37.50 including 
surlacepostage. 

PROCEEDINGS OF THE FASE/DAGA '82 
CONGRESS 

ThO ,volume presents 13 review and 270 ~ontributed papers 
~~~J';t'l~~.g 1300 pages on a wide variety of topics in modern 

DP~-G;'~~, i~G~;,;~~5nO; g;P~2e: !t~~~6':.J~~~~ ~~~~u~~J~~ 
(BLZ 380 700 59;, M~il 10: DPG-GmbH, Hauptstrasse 5, 0-5340 
Bad Hoener \FRG) 



Entek Standard SOftWare Products 
EPRAN 

EPLOT 

EMESH 

EBALANCE 

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

Output Devices: 

'"'Mo:o"8,,H0oJ.f;oo<od N~W ",,, "'100. ,,,, ",1' 
" \i,"", '"" .. ,. ,,,,..,,,,, 0A 5')07 POOC .• '" ,c'91 r,," AA"~". 
o """""T~",'" """"'e WAb"].' PI,,,," '0' '111 'Ole, AM'""5 
~;"';':M'"' ",' Pd T,",,"OO QIO 40G6 Ph",o ',Q'>371 8'(J'O 



INDEX 
Vol. 1 - Vol. 10 

Camp-Iete listing 0' major articles ~nd 
shorlerlechnJcalreporls 

A. ARTICLES 





Robusl Adapllve Array Antennas 

PUBLICATIONS by AUSTRALIANS ~;';i. E~:~:, ,~~;c~~~~~ng., Unive,so,y 01 Nowcastle, N,S.W 
J. Acoust. Sac. Am. 71 (2),384-394 (1962) 

~~j~~rr;='J:,~~~~rwava Propagation on a Conioal Shell 

1981 

Dept. 01 PhYSICS, University of New EngJsnd. N.S.W. 
J. Acoust. Soc. Am. 72, 250-4 (19R2J 
ACO"5Iic Admillan<::e 01 Air_Driven Reed Generato,," 
N. Fle/cher, R. Silk, L Dougi.s 
Depl. Physics. Unl_srslty "I New Eng/~nri, N.S.W 
AcustiGD, 50 (2), 155-159 (1952) 
Acoustical Characleri.ation at Flute Head Joints 
N. H. Fl9tchor. W. J. Strang" and R. K. Silk 
Dept. or Phys., Unlverslly 01 New England, N.S.W. 
'Brigham Young University. Provo, Utah 
J. Acou~t. Soc. Am. 71, 1255-1260 (1982) 

'#.f'[{t w: ~~t~I:~ity on the Annuill. Drum 

Sellool 01 Salence, Griffith University, Old. 
J. Acoust. Soc. Am. 71 (4) 1025-102711982) 

164-165(1981) 

r~;~:;E~~:ic~tocha5t1c Waveguide Propagation Model or 

N.S.W./nsfituteol TeChnology 
J. Malhemalical Physics, 22 (12), 2974-297611981) 
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The Society values greatly the support given by the Sustaining Members listed belOw and invites 
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in the welfare of the Society. Any person or corporation contributing $200.00 or more annually may be 
elected a Sustaining Member of the Society. Enquiries regarding membership may be made to The 
Secretary, Australian Acoustical Society, Science House, 35-43 Clarence Street, Sydney, N.S.W. 2000. 
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COUNCIL of the AUSTRALIAN 

ACOUSTICAL SOCIETY 
A. B. Lawrence (President), R. A. pressEl (Vice
President), R. W. Boyce (General Secretary), K. R. Cook 
(Treasurer), J. I. Dunlop, G. E. Harding, F. R. Jamieson, 
W. J. Kirkhope, T. Vass, M. Zocke! (Councillors). Siand
ing Committee on Membership: P. Duboul (Chairman). 

Correspondence on NATIONAL matters should be 
addressed to: The General Secretary. Australian 
Acoustical Society, Science Centre, 35 Clarence St., 
Sydney, N.S.W. 2000. 

Correspondence on REGIONAL matters should be 
addressed to the appropriate Division Secretary. 

Divisional Committees 
NEW SOUTH WALES 

{including Queensland and A.G.T.} 
J. I. Dunlop (Chairman), A. R. G. Hewett (Deputy 
Chairman), L. C, Kenna (Secretary), J. A. Whitlock 
(Treasurer/Registrar), A. Gales. S. Hlustinov, A. B. 
Lawrence. M. E. Nelmes, M. Rogers. R. A. Piesse 
(Members). 

Address correspondence to: L. C. Kenna. 310A 
Bobbin Head Road, North Turramurra. N.S.W. 2074. 

VICTORIA 
(including Tasmania) 

G. E. Harding (Chairman). W. J. Kirkhope (Vice-Chair
man). J. H. Watson (Secretary). G. A. Barnes 
(Treasurer/Registrar). J. B. Fowler (Minute Secretary). 
H. S. Chan. G. B. Cooper. R. C. Lam. D. C. Rennison, 
J. F. Upton (Members). 

Address correspondence 10: J. H. Watson. c/- Carr 
Acoustic Group Pty. Lid., 444 Burwood Road, Haw
thorn. Vic. 3122. 

SOUlll AUSTRALIA 
(including Northern Territory) 

P. B. Swift (Chairman), D. A. Bies (Vice-Chairman), 
A. D. Jones (Secretary), K. J. Martin (Treasurer/Regis
trar), M. A. P. Lane (Minute Secretary). R. P. William
son (Bulletin Liaison Officer), R. W. Boyce, H. S. Dean, 
G. R. Wild, M. Zockel (Members). 

Address correspondence to: Dr. A. D. Jones, 0/
Hills Industries Ltd .• P.O. Box 76, Clarence Gardens, 
SA 5039. 

WESTERN AUSTRALIA 
F. R. Jamieson (Chairman), V. Alder (VIce-Chairman). 
M. P. Norton (Secretary), J. Spillman (Treasurer/Regis
trar), 0, Carruthers, N. Gabriels. p, Gunn, L O. Kirk
ham, T. Vass, G. Yates (Members). 

Address correspondence to: Dr. M. P. Norton, cJ
Department of Mechanical Engineering, University of 
WA, Nedlands, W.A. 6009. 

INFORMATION for 
CONTRIBUTORS 

Articles for publication in the Bulletin msy be of two 
types: 

(a) Short articles which will appear as a Report 
or Teohnical Note; 

(b) Long a~icles which may take the form of a 
diSCUSSion, review, t~tonal or technical paper. 
A referee's report Will be sought for the latter 

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

Vol. 11, No.2 - Long articles: May 13 
Short articles: June 17 

Vol. 11, NO.3 - Long articles: September 16 
Short articles: October 14 

Contributions should be sent directly to. the Chief 
Editor. Manuscripts should be typed WIth double 
spacing and should have ample side margins. 

Articles should inc·lude a title, author's name. address 
and organisation (if applicable), and, in the case of 
long articles. be accompanied by an abstract of 
approximately 200 words. 

The body of the text should be divided into numbered 
sections and preferably contain frequent subheadings. 
which greatly assist the reader in following the develop
ment 01 the paper. Any standard system of referencing 
is acceptable. 

To assist the printer, footnotes should be avoided. 
Instead, place additional material in brackets or include 
in reference section. Equations, tables and figures 
should be numbered sequentially. A list of captions for 
figures should be supplied on a separate sheet. 11 is 
recommended that captions give a complete explana
tion for each figure, thus obviating the need to refer 
to the text for Identifying details. 

Drawings and photographs may be prepared to any 
convenient size and will normally be reduced propor
tionally to single column width. Authors are requested 
to plan the proportions of diagrams sO that they will tn: 
preferably into a single column width. Drawings may 
be supplied with or without lettering. If lettering is 
added, please allow for the proportional reduction in 
size and thickn.ess that will be necessary. In general, 
typed lettering IS unsatisfactory. 

Reprints of. papers may be ordered at cost prior to 
publication by request to the Chief Editor. 

Advertising information may be obtained 
Mrs. Toni Benton by ringing (02) 6623210. 



BWD INSTRUMENTS PTY. LTD. 

METROSONICS 
db-307 PERSONAL DOSIMETER 

AND INTEGRATING 
SOUND LEVEL METER 

DESIGNED FOR 

Industrial Hygienists 

Community Noise Abatement Officers 

Product Test Engineers 

Acoustical Consultants 

Who have need for ANY OR ALL 
of these instruments. 

Dosimeter 

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

L"" Meter 

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

Fer f~rthe' det~lIs. please contact 

BWD INSTRUMENTS PTY. LTD. 

Mli n Slfee~ Mulgrlve. VIc. 3110. Australl. 

~ir:~:325.sprlng¥'I'.VIC.3171. 

PIIo,",,(03)5612888 

Cable: 'Olcope' 

10 Euston St .. et. RVd.lm .... N.S.W. 2116. 
Austr.lI~ 

P.O. Box 62. Rydalme .... N.S.W. 2116, 
Australia 

PIIo .... '(02)684180a 



Ring us at Bradford Insulation. 
We have the range of rockwool and fibreglass products 
to meet the demands of all acoustical consultants. 
Sydney 649 9111 Melbourne 5600755 Brisbane 277 3422 
Perth 4514444 Adelaide 47 5244 Hobart 72 5677. 
Bradiurd Insulalion 

Building Materials for Australia 


