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With full-blown 32-bit versions running under

all avours of Windows®, SpectraLAB, Spec-

thR0 and SpectraRTA bring amazing value to your desktop or notebook.
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President's Letter
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Dear Fellow Member

You will recall that, sinceJanuary of this year, new arrangements have been in placefor the Secretariat

of the Institute, under whichthe Institute has become the direct employer of all the of ce sta ☁? Separate

contractual arrangements were made with Cathy Mackenzie as ChiefExecutive/ Secretary, and with Dr

Roy Lawrence as Special Projects Coordinator. Recently Cathy and Roy advised the Executive Committee,

through the Honorary Secretary, that they wished to be releasedfrom their contractsfrom October 31st.

The Executive Committee have reluctantly accepted these retirements. For the moment, Cathy and Roy

will be concentrating on their work on the Acoustics Bulletin and the Institute Register:

At the September meeting of the Executive Committee, Mr Roy Bratby, who was appointed Deputy Chief

Executive inJune, was confirmed as ChiefExecutivefrom November Ist. Cathy and Roy Lawrence have

been vitalforces in the Institute since itsfoundation. It is impossible to convey here the magnitude of

their contribution. On page 5 in this BulletinJohn Tyler FIOA has written an appreciation. We simply

would not be the thriving Institute we are without them.

Together with the other members ofExecutive, and Council, and, with the continued enthusiasm and com-

mitment ofthe Chieflz'xecutive and all ofthe staff our key objective is to build on thefoundations which

Cathy and Roy have helped to establish, and to expand into thefuture with confidence.

Sincerely yours

anrdw
Bernard Berry
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OUR ACHIEVEMENTS ARE SOMETHING TO SHOUT ABOUT.

For over 25 years CEL has developed Innovative acoustic CI:L remains at the forefront of leading miniaturisation

instrumentation that has caught the imagination of the techniques and DSP technology and, with more to come, you

acoustics☂ world. should listen to us, Keep listening.

I e V I .
writ)☜; UL LLOHIHJ☜! DIIrIIw

i
. . i, GEL Instruments Limited

GEL '"Stmmam ☜WW IN iWestchester nwe☁ Murcia NH 0305:)73056 USA
35 r 3/ Bury Mead Roan Hitchin. Hens 365 IRT. UK ☁K A ☁12)» phone (11503 672 7353 Fax I1) 503 672 7382
Phone t44)14624??4ii tax. (M) 1462 422511 W7 to☜ Free I (80m 366 2966

smart saies@cel Ito uk INSTRUMENTS einaii cei@mait.weichaliyn corn

 

  
    

hon //www.cei itd uk



Announcement and Appreciation
:2

THE END OF AN ERA AT THE INSTITUTE

 

I have beenasked to prepare a short note for the
Bulletin to mark the retirement of Cathy
Mackenzie and Roy Lawrence from the Institute.
This I have beenpleased to do as I have worked
closely with them for many years and regard
them as friends. However I have tried not to allow
this fact to colour my summary of their activities
and judgements of their performance; my e orts
have beenvetted by the management! Warts and
all. they will be missed!

John W Tyler FIOA

October this year sees the end of one era of the
Institute's existence and the blossoming of a new
one. In brief. Cathy Mackenzie and Roy Lawrence
are leaving the employ of the [GA after many
years of faithful service although continuing to
produce the Acoustics Bulletin and their
involvement with the Institute's Diploma
Distance Learning Programme and laboratory.
Taking over the reins with the title of Chief
Executive and hopefully leading the Institute to
new heights of success is Roy (Whatl. another
Roy!) Bratby.

This event must not be allowed to pass
without. firstly. a well deserved tribute to the two
people who dragged the Institute. kicking and
screaming. into the twentieth century and
equipped it to ensure its successful entry into
the twenty first and, secondly a warm welcome to
our new leader.

Cathy Mackenzie was appointed Institute
Secretary in 1979 when the membership stood at
only one quarter of its present 2400 and three
years after the Institute became a fully
professional body. She took on the task of
providing a management service to the Institute.
received an annual management fee and from
this employed her own staff and supplied office
services. This started in offices in the former
Heriot Watt University buildings in Chambers
Street in Edinburgh. Her skill with conferences
was confirmed with the successful Internoise 83
Congress hosted by the Institute in Edinburgh.
For the many Council and other meetings in
London. Cathy travelled down regularly from
Edinburgh reputedly with bulging. heavy
briefcases full of Institute papers. All of her
assistants worked part time and when the going
was tough were prepared to work long hours
with Cathy, such was the loyalty she engendered
in her staff.

In 1989 the premises at Heriot Watt had to be
vacated and since Roy Lawrence was now
helping Cathy in the task of running the Acoustics Bulletin September / October 1997  

Institute's affairs, having taken early retirement
from Liverpool Polytechnic [now Liverpool John
Moores University) a move to St Albans, Roy's
home ground. was initiated. The rst
manifestation of 10A in St Albans was in a tiny
rented attic office. This was expanded to two
small rented rooms in London Road. St Albans
backed up by a small of ce in Roy's home.

This enabled Cathy to continue her good
work in guiding the expansion of the activies of
the IOA. running the various committees and
conferences and continuing the. by now well
known. long working hours far beyond the
expected call of duty; one of the hall marks of
Cathy's career with the Institute.

In all this time Roy was working for Oscar
Faber Consulting Engineers in St Albans and
devoting all his spare time to Institute activities.

Again ue expansion of the Institute's
activities outgrew the space available and the
move to Agriculture House as a tenant of the
National Farmers Union was made to solve this
problem. The 10A is now well established in this
home and it has been the scene of much
development of the Institute's affairs. By this
time Roy was working part time for Oscar Faber
and part time with the Institute and nally full
time with the IOA.

One of the most recent. and certainly the
most demanding, activities was the organisation
of the Internoise 96 Congress. held in Liverpool.
Everybody in the Institute of ce worked
immensely hard for this conference but Cathy
and Roy outshone all by the sheer amount of
time. day and night they devoted to this event
(see footnote to the report in Acoustics Bulletin
Sept/Oct 1996). It was generally accepted that
this was the most successful Internoise
Congress to that date.

Roy Lawrence's particular contribution to the
functioning of the Institute, in addition. that is.
to his work on conferences. has been concerned
with the education programme of the IOA. the
establishment of a computer based management
and administration system and the development
of the Acoustics Bulletin and Institute Register.
Roy has contributed via the Education
Committee to the development of the IOA
Diploma. initiated in 1977, and, more recently.
to the Distance Learning Programme.

The fact that the Institute is up to date with
computer-based methods of running a modern
office is due largely to Roy's efforts. but also, of
course, to the Hon Treasurer☁s remarkably
restrained response to Roy's maverick  
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tendencies regarding the purchase of computer
and ancillary equipment!

At the end of 1990 Cathy and Roy
restructured the way the Acoustics Bulletin was
prepared and printed and modernised its
appearance. Computer-based desk top publishing
techniques were introduced and the number of
issues per year increased from four to six. The
Institute Register was Roy's brainchild and
although requiring an immense amount of work
to prepare and keep up to date it has proved to
be a valuable addition to the range of IOA
services to members.

No record of their contribution to IOA would
be complete without a reference to the series of
Reproduced Sound conferences in Windermere
which they founded twelve years ago and have
helped to organise ever since. These are the only
conferences involving several other professional
organisations in the broadcast and sound
reproduction world and have been instrumental
in spreading the Institute☁s reputation in this
area. Together with the annual IOA Autumn
Conferences. also at Windemiere, Cathy and Roy
have made these Lake District events very much
their own.

Throughout their service with the IOA Cathy
Mackenzie and Roy Lawrence have striven to
maintain and improve the image of the Institute
and in this the general view is that they have
succeeded.
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As personalities they are quite different as
those who have worked with them will know.
Cathy is invariably full of charm and good
humour (although sometimes sorely tried by
those she has to deal with) whereas Roy can

sometimes present a gruff exterior. But those
who grit their teeth and take the trouble to get
to know him will realise that there is a soft and
good humoured interior which can erupt and
delight the company with stories and expert
impersonations of people both inside and
outside the Institute. He does not suffer fools
gladly but in many people's books that is a
talent not a fault.

The President. Honorary Officers. Institute
Council. members of the standing committees.
and the general membership will. it is certain,
join me in thanking Cathy and Roy for all their
loyal efforts for the IOA over so many years and
in wishing them a happy and more relaxed
future.
We now look forward to a new phase in the life

of the Institute of Acoustics in which our new
Chief Executive, Roy Bratby. will be able to
demonstrate his mettle and will. we are sure,
carry on the good work achieved by his
predecessors. To introduce the new Roy to
members a brief resume of his career follows.
We wish Roy Bratby success in his new

venture and all will want to offer him every
support to ensure a sound future for the IOA.

  

ROY D BRATBY ASCA MIMgt, The Institute's new Chief Executive

    

Educated at Dudley Grammar School. West Midlands, Roy

Bratby began his career in 1953 as a Commercial Trainee with

Rubery Owen & Co Ltd, one of the largest private engineering
companies in the country. In 1958 he moved to C & L Hill Ltd,

one of their subsidiaries, as Assistant Accountant prior to mov-

ing to Ductile Steels Ltd in 1960 as Assistant Accountant of one
of their subsidiary companies before joining Bervie Engineering

Co Ltd as Company Secretary and Accountant in 1962.

In 1965 he joined Baby Deer Ltd. the British subsidiary of
the American Trimfoot Co, as Accountant. The company sub-

sequently relocated to South West Scotland and following a visit

to the parent company in the USA in 1968 he was appointed

Financial Director and in 1970 he became Managing Director.

Following the sale of Baby Deer Ltd to Phillips Patents Ltd in

1971 he was appointed to the Board of Phillips Patents Ltd and

given sole responsibility for the Babywear Division of the Group.

with a son and daughter and lives in St Albans. 
In 1974 he moved into Estate Management as Assistant Factor of Stair Estates in South West

Scotland before joining Country Houses Association as Chief Executive at their London Office in

1981. Country Houses Association, a charity. was founded in 1955 with the twofold purpose of

saving, for the benefit of the nation, stately homes of historic importance and. in addition. to create

within them apartments for retired and semi-retired people.
Mr Bratby joined the Institute of Acoustics as Deputy Chief Executive in June 1997. A member

of the Institute of Company Accountants and of the Institute of Management, Mr Bratby is married   Acoustics Bulletin September / October 1997  
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pcRTA PC based Real Time Analyser
32 band true RMS RTA, 4-channel input multiplexer

provides an impressive array of powerful features

MLSSA Maximum~Length SequenceSystem Analyser v
Industry standard dual domain band analyser ,
employing advanced MLS techniques. Full iength card i

LEAP Loudspeaker Enclosure Analysis Program

Advanced loudspeaker cabinet and crossover design

LMS Loudspeaker Measurement System

A complete PC based electroacoustic analyser
package for measuring loudspeaker systems

Filtercad Active filter designer
Extensive filter models and design techniques with

features for easy, accurate lter design

SigTech Acoustic Environment Correction System
Digital room acoustic correction and control system

Lake Digital Audio Convolution ProcessorNVorkstationV
Virtual acoustics. modelling and animated convolution '

CATT~Acoustic Computer Aided Theatre Technique
Room acoustic prediction and desktop auralisation

Munro Associates is an international consultancy. specialising in acoustics, studio design and monitor development

 

. Munro Associates

Unit 21 Rwersrde Workshops 28 Park Street, London SE1 SEQ, England

MmAssociates Tel: 0171 403 3808 Fax: 0171 403 0957

E mail: thestudio@dial.pipex.com
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MEASURING LOUDNESS IN REAL TIME ON A
HAND-HELD SOUND LEVEL METER

Richard Tyler FIOA

 

Introduction
There have been several attempts to define a standard
method for measuring noise 'acceptable☂ to a person. It
is probably true to say that none of these attempts are
regarded as totally satisfactory in all circumstances, but
the measure of LOUDNESS as defined by Professor
Zwicker [I] and standardised in ISO-532zl975 [2] has
achieved a reasonable degree of acceptance in the
world of psychoacoustics. Because of the fairly sig☁
nificant computations needed to define a Loudness read-
ing, measurements have often been made off-line, and
very few instruments have succeeded in making real-time
measurements, and then only with fairly large, heavy
and expensive units.

Loudness was derived from many experiments on lis-
teneners that showed non-linear relationships between the
frequency and amplitude of a sound and its perception by
the listener. A number is assigned and given the unit of
SONE which increases as the perception of louder sounds
(of any frequency) increases. These range from I or 2
Sones for the quietest sounds to 750 Sones for sounds
around the threshold of pain. The curves in the ISO Stan-
dard give the scale of perception for a ☁normal' listener
and as a guide to a value, the interior noise experienced
by a driver of a modern car travelling at 70 mph (I TO
kph) would probably bein the range 25 - 35 Sones.

The possibility of incorporating a real-time Loudness
computation into a sound level meter with frequency
analysis effected by Digital Signal Processing has been
successfully investigated. This offers the possibility of a
small, battery~operated portable unit that can directly
measure Loudness at a moderate cost. This article
describes the route taken to achieve this objective.

Why Use a Sound Level Meter?
The modern sound level meter is now equipped with far
more capability than the ability to iust measure an A-
weighted sound pressure level. Thanks to the inclusion of
low power microprocessors, very considerable computar
tional power is easily available in small, battery-
operated meters, and can be applied to fast signal pro-
cessing in many different ways. Because they are widely
used, the manufacturing costs are kept fairly low by vol-
ume production methods, whereas an instrument ded-
icated to measuring a parameter such as loudness is
unlikely to achieve anywhere near the same sales vol-
umes, which ultimately is reflected in its price. If the addi-
tion of a measure such as Loudness can be achieved by
the addition of firmware to an existing hardware solution
that is intended to fulfil the role of a 'conventional☁ sound
level meter, then the cost of providing this additional

Acoustics Bulletin September / October 1997  

measurement capability can be reduced.
In order to provide a measure of Loudness according

to ISO 532, either octave or third octave band analysis .
must be available. It is necessary to have this spectral
analysis performed on all bands simultaneously and, until
fairly recently, this has not been possible in hand-held
sound level meters. With the availability of low-power
Digital Signal Processing (DSP) integrated circuits, fre-
quency analysis over the entire audio spectrum has
become a reality, and it. is this aspect that allows other
parameters such as Loudness to be considered in such an
instrument. Ifthe sound level meter is designed to perform
octave band or third octave band analysis as a direct cal-
culation function and not from the basis of an FFT, then a
complete analysis of the audio spectrum can be produced
in around IO ms with existing hardware. These results
could be used as the basis for calculating many other
metrics such as reverberation time or Loudness.

Computation of Loudness
Time Interval The basis of the contours given in ISO 532
for producing a Loudness value were derived from
sounds that were essentially constant in nature. It is
therefore difficult to reconcile a spectrum calculated
every IO ms with the data used for the definition of
Loudness. In trying toarrive ata reasonable time interval
which may be regarded as constant, on integrated-
averaged level (Leq) of 0.5 s has been taken to approx-
imate to a constant level for that time interval. This has
been used as the basis of calculation for 'reaI-time☁ loud-
ness. Data collected from noise sources such asvehicle
interiors and machinery operation, where there were no
sudden changes in the noise climate during the measure-
ment interval, have confirmed that this interval, when
compared to a longer interval of say 20 5, produces very
similar results. The first requirement of processing is
therefore to produce a 500 ms Leq.
Bandwidth The Loudness contours are defined in both
octave and third octave forms. Analysis of data by a
number of different users has led many to conclude that
the repeatability using third octave analysis is superior
and so, in order to reduce the time taken to write the
required programme for the meter, it was decided to
use only third octave analysis for the first attempt. How-
ever, the computational Ioad is larger and the con-
straints of producing a Loudness answer every 500 ms
imposed a maximum time interval to perform all the
calculations.

Using third octave data (Method B) in ISO 532, it is
required to combine certain frequency bands together
before making the assessment of Loudness. These are:  
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(1) all bands up to the 80 Hz third octave
(2) 100, 125 and 160 Hz third octaves
(3) 200 and 250 Hz third octaves.
All other one third octave bands up to 12.5 kHz are used
individually.

There is no lower frequency specified for group (I ) but
as we are considering the audio band, the 25 Hz third
octave was taken as the lowest complete third octave
worth including. This means that at every 500 ms interval,
groups of 5, 3 and 2 third octaves must first be combined
before attempting to arrive at the Loudness value. This
requires summing the Leq values for each band using anti-
Iogging, summing and logging routines which, whilst
quite straightforward, is not the fastest calculation per-
formed by a microprocessor.
Loudness Value Having achieved the correct number of
data bands for a third octave Loudness calculation, a
means has to be found of translating the series of curves
drawn on the graphs in ISO 532B to a numerical value
that the microprocessor can understand. This has been
available in a BASIC programme for some years, written
to run on a PC in non-real time. It required considerable
translation effort to reduce the execution of these routines
to be embedded within the operation of a sound level
meter performing real-time frequency analysis and achieve
a result every 500 ms. This has, however, proved possible.

Two sets of curves have to be included in the calcula-
tions as the standard defines these differently for a diffuse
(GD) or free (GF) field. The programme as implemented
calculates Loudness in Sones (GD) or Sones (GF) and can
then produce the equivalent Loudness Level in Phons (GD)
or Phons (GF) as required from the formula:

  ound level meter     
12

Sones = 2(Phons-dol/10

where S is the Loudness in Sones and P is the Loudness
Level in Phons.

The microprocessor has insufficient processing time to
produce both diffuse and free field measurements simul-
taneously and therefore the user must decide the most
appropriate field type to use before starting measurements.
The sound level meter can obviously measure both types
equally well as they use omnidirectional microphones.

Operational Features
In deciding to incorporate these measurements within a
sound level meter, other features may be included to
assist the user. It is useful to compute the Loudness over
longer periods than 500 ms if this is thought appropriate
to the noise being measured, so facilities have been
included that start and stop a measurement either man-
ually or over a pre-set time ranging from I second to 1
hour. At the end of the measurement, the Loudness value
and Loudness Level value for the entire measurement
duration are computed as well as the individual answers
that have been computed in real-time and displayed on
the meter every 500 ms. AII Loudness data is stored in the
meter☁s memory and may be downloaded to a PC for dis-
play and archiving,

Additionally, graphical representation of the Loudness
measurements for each measurement interval can be pro»
duced to show the time history over the measured dura-
tion, and statistical distribution of the Loudness values can
be presented to show if the readings obtained are suf~
ficiently similar to be considered as lsteady'.

Faster Loudness Measurements
When the complete execution of the programme was
timed, it was found that the computational aspects of
Loudness were occupying less than 200 ms. It was there-
fore feasible to present data faster than the selected 500
ms rate, but how valid is it? A measurement interval of
only 100 ms, restricted to a 1 minute duration and with
Loudness computation after the data has been collected,
has been added in an attempt to determine the validity of
measurements made with a shorter interval, but with the
answer for the full duration also calculated.

Another approach that had been investigated during
the development of the programme defined the Loudness
computation as a neural network predicting the Loudness
value on every 10 ms spectrum available from the sound
level meter. Although not yet implemented within the pro♥
gramme of the sound level meter, trials using the same
data have been made on a PC and success rates of over
95% have been recorded with each answer taking con<
siderably less than 10 ms to process. It is believed that
refining the existing process could lead to a Loudness cal-
culation inside the sound level meter at the same rate as
the spectra are created in realrtime,

Elsewhere, methods of measuring ☁reaI-time loudness☂
for non-steady sounds have beenconsidered but are not
yet commonplace. In the USA, on ANSI working group is
meeting to attempt a new Standard in this area, and in
the UK, Professor Brian Moore [3] and colleagues at
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Fig. 2. Typical Loudness data screen display

Cambridge University have developed a system based
on FFT analysis, that can compute ametric, named the
ERB, which is claimed to represent both time-varying and
steady sounds in a more accurate way than existing
Loudness methods permit._This is available on a PC
based measurement system [4] with updates around
every 100 ms. This could also be implemented on the
same sound level meter it worthwhile. The need For a
taster method ot determining the same perceptual
response as was the intention of Zwicker seems to be
gaining interest. What is lacking is an agreed method for
achieving it as there now appears to be no major bar☁
riers to implementing many at the proposed ideas in
instruments such assound level meters.

Conclusmn
By making certain assumptions and defining variables
appropriately, it has been shown that the sound level
meter is capable ol measuring Loudness in real time. The
CEL-593.Cl L and CEL-573.Cl L meters (see Figure l)
are available employing the methods described in this
paper and have already been used significantly in the
automotive industry, especially in the USA, as a means
at defining the quality 0F sound in vehicle interiors An
example at the data displayed in real-time is shown in
Figure 2. As new methods at sound perception gain
wider acceptance, the sound level meter is well placed to
otter a portable, cost-eltective solution to the making oi
these measurements.
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AN INTRODUCTION TO NOISE MAPPING

Matthew Ling MIOA

 

Introduction
In a previous article [T] the EC Green Paper on Future
Noise Policy [2] was introduced and discussed. A prod-
uct ot the debate engendered by that document has been
an increased interest in the technique at noise mapping.
Whilst the principles oi mapping are well established in
some disciplines (eg land use and hydrology) its applica-
tion to acoustics is relatively recent.

This article aims to provide an overview ot noise map-
ping, describing the technique, its potential benetits and
some at the possible pitfalls. A comparison is also ottered
in respect of noise monitoring together with some obser-
vations on relevant noise indices.

The Nature of Noise Mapping
Noise mapping aims to provide a visual representation at

☁ the noise profile of a geographical area (town, city,
region, country). Noise levels are charted in much the
same way as topographical contours are used on a con-
ventional map. By combining various intormation elements
a map can be developed which displays not only land use
but also highlights, lor example, dominant noise sources
and sensitive receivers (which may be taken as population
areas). In addition such maps could display how the spa-
tial distribution of noise levels varies overtime.

Mapping or Monitoring?
An immediate question arises regarding the separate
aims and purposes of noise mapping and noise mon-
itoring. It is helplul to set down the commonly agreed
aims of monitoring as below.
T. .To give an accurate statement ol noise levels in a
specilic'location
2. To provide noise trend data
3. To establish exposure levels ot a population for risk
assessment purposes
A. To identity pollution hotspots or quiet areas
5. To yield iniormation as to the etiectiveness at noise
pollution management schemes
6. To inlorm management/legislative/policy changes
that may be required
This list demonstrates the close links between noise mon-
itoring and noise mapping.

A common Feature ol the two approaches is the need

lor suFlicient noise data to enable meaningiul inter-
pretation and discussion oi the results. In broad terms
noise data can be derived by measurement or prediction.

The lollowing is an attempt to help identify the more
appropriate choice.

Noise Measurement Surveys
An initial literature search has identitied various pro-
cedures that have been used for large scale noise surveys.

Among the First reported comprehensive surveys was Acoustics Bulletin September / October 1997  

the London Noise Survey, carried outwith BRE in 1961-2
[3] using a 500 yard spaced grid covering 36 square
miles. This yielded 540 measurement points at the grid
intersections. The noise levels were sampled for 2 minutes
per hour For 24 hours. The data was then analysed to
give LAw and LAgo. An interesting aspect of this work was
the Finding that the average noise level of all data points
correlated well with a single noise measurement taken at
the top oi the Post Ottice tower.
A survey at Greater Vancouver in 1972 [A] used

10,000 randomly selected grid points From a 56,000
node matrix. Ten 15 s samples were taken over a 3-5
minute period with L10 and L90 values calculated.
A study by BRE [5] in Watiord used a 500 m sam-

pling grid. Measurements were carried out For 24 hours
tor a range oi descriptors (L1, L10, L50, L90 and Leq). These
were measured Over ] l1°Ur Periods and Showed a Sian'

dard deviation oi 6 dBlA).
More recently the national noise incidence survey car-

ried out in 1990 [6] chose 1,000 measurements based
upon population density. Once again a wide range oF

descriptors were U55d ll-Aomh, LA'IO,lhr LA50,th/ LA95,tlu
LAeq/m) measured over 24 hours. Although this survey
was arranged to cover the whole at mainland England
and Wales, the numbers at sampling points in areas of
low were Small.

Garcia and Faus [7) measured noise in 50 dillerent
locations in 7 Spanish cities. Indices used were L1, L10,
L50, L95, L99 and Leq. Measurements were carried out at
ground Floor, third Floor and above. Little ditterence
between noise levels was observed at the different
heights, due to the noise lielcls present. The dominant
noise source was reported to be road traffic. An expres-
sion was deduced relating noise levels to trallic density.
The correlation between the various noise indices was
also empirically derived and demonstrated that short
measurement time periods could be used successfully it
long term measurements were not possible.

Little work appears to have beencarried out to prolile
noise in those areas regarded as 'quiet'. Bommer and
Bruce [8] obtained a range at single figure and octave
band data over one year for two national parks in the
USA. Their work highlighted the ditticulties with measure-
ments in areas at extremely low background levels, the
subjective acceptability at noises (eg watertalls vs air-
craft), the eltect ol weather and seasonal variations.

The literature demonstrates a number at points. Firstly,
the dominant noise source in urban environments is nor-
mally associated with trallic. Secondly, there is a lack at
a standardised approach to noise surveying. Thirdly, the
sort at standard deviation of measurements encountered
over a selected time period (eg daytime) may well be at
the order at 6♥8 dB.

It appears that the Following three procedures have
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been used for the selec- . _ _
tion of measurement Ioca- Acqu's'imn Melh°d
tions:
I. Taking a random sam- Criteria Measurement Empirical Computer Scale Models

Ple ' + + +
2. Using the intersections éf iicls'en i 1.5 _ 3 _ 2 T 2
on a grid (dBA)
3. Using a stratified sam- . I. '
Ple _ according f0 Form of For a particular Fora particular Multiple types: Complete

- ~Fc noise results paint In time paint. I temporal and results but
(I) spec' I and space optimisation spatial, limited
sources 99 roads possible optimisation optimisation
(ii) population density possible
iii I n use e
legiden ioli industrial? F'Ie ibilifty: Poor: repeatt Fairly good Good Fairly good

~ - - s u o measuremen s
The grid lEChn'que '5 the variZbIes, are required
most straightforward For reudius ng
providing data which can parameters
be correlated against pre-
diction and lor areas Table I. Comparison of methods tor acquiring noise levels
under proposed develop-

   

ment. It lends itseIl well to contour mapping whilst strat-
itied measurements may be more appropriate when relat-
ing levels to specific situations, eg population exposure.
The selection at the grid size in the second approach is,
however, complicated. In general, the larger the gridsize
the greater the variance 0F noise levels between grid
points; the smaller the grid size the lower the variance,
but with the complication at an increased number at
measurement points. ISO 1996♥2 [9] states that in gen-
eral the ditterence between adjacent grid points should
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not be greater than 5 dB. However, resource implications
will often preclude this level oi measurement accuracy.

Prediction Methods
There are a number at options which can be considered,
principally:
(i) Engineering methods - based upon the use of
equations, graphs and empirical or measured data
(ii) Computer programmes - based on equations, models,
standards and empirical data
(iii) Scale modelling - using reduced scale models in air,
gas or water. .
The prediction oi noise levels is carried out in many coun-
tries tor the ditlerent noise sources, eg Calculation oi Road
Trailic Noise (CRTN) [IO] in the UK. Problems arise when
comparison is to be made between countries or among
soliware packages. The variety 0F noise calculation algo-
rithms is extensive and little standardisation is apparent,
despite the availability at some international standdrds.

Measurement or Prediction?
ISO I996 suggests that a hybrid model utilising pre-
diction and measurements can be employed with some
success. In any case the divide between the lirst two meth-
ods is becoming more blurred with the tendency towards
more portable and powerlul computing power resulting
in simpler engineering techniques being replaced by
more comprehensive prediction systems which give
greater flexibility and accuracy of predicted noise levels.

The selection oi method must involve the resource
implications and here there is little published work that
includes any sort ol cost benefit analysis. UtIey [I I] noted
that no attempt had been made up to I98] despite the
widespread use at measurement surveys. Fisk [I2] noted
that to achieve consistent sampling accuracy it is possible
to use shorter sample lengths at noisier sites than at
quieter sites where the dominant source was road traffic.

The relatively recent development at computer pre~
diction soitware means that more choices need to be
examined betore a definite decision can be made.
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Lamure [13] com-
pared the various
methods avail-
able. His conclu-
sions have been

Measurement Prediction

 

Pro Can Pro Con

 

Measured values Site access difficultadapted in Table I.
The two most

practicable options

are known levels at
a specific site Only for one set of

Flexible - changes
readily made

Large amount of
data required ♥- time
consuming for

 

. meteorological Minimal equipment input unless
WOUId 5"☝ seem i0 Routine conditions needed (computer, already digitised
be measurement measurement ' digitiser, printer)
and Prediction The procedure once Empirical What is used as
relative meri's of personnel training corrections needed Optimisation source power data?
h M ☂ h_ completed for other possible to I
has 0 ec environmental examinec angesin
n'que5 are exp" conditions land use
ored further in
Table 2. Ultimately,
the choice of which
method to use rests
with a decision on
the flexibility of

  

Large number of
measurement
positions could be
required for
accurate mapping

Some input data
already available
eg local
government, 05
air pollution
modelling

    

the data required,
eg will noise levels

 

Table 2. Comparison of measurement and prediction

  

need to be known
at a number of different times and what resolution of
data is required?

The Way Ahead
Whilst it is possible to manually use interpolation algo-
rithms to obtain noise contour maps, this technique has
been largely superseded by the use of geographical
information systems (GIS). These are systems which ena-
ble the flexible input of data from a variety ofsources,
allowing different layers of information to be displayed
simultaneously. Thus traffic infrastructure, population
density and noise data could be displayed together and
links made between the data. For example, the pro-
portion of a population exposed to levels above a certain
value could be estimated.

Little published work exists which reports using GIS
with noise prediction for noise mapping. Gatreel and
Naumann [IA] reported simple urban noise mapping in
Lancaster, UK, using the ARC/INFO GIS software. Noise
data was obtained at 80 different sites and at two differ-
ent times of day on two weekdays. Interpolation of the
data demonstrated a correlation between data separated
by up to 500 m. They concluded that useful information
could be obtained but gave a note of caution that with
any interpolated data the standard errors should also be
presented in the graphical information. Pathak, Durucan
and O'ReiIIy [15] used a bespoke prediction module with
thc ARC/INFO GIS to enable the spatial distribution of
noise levels to be displayed, modelling noise from a sur-

The Building Test Centre
1 Fire Acoustics Structures  

face mine taking into account the following factors; sound
power output, operational period, topography and mete-

orological conditions. The model did not take into account
wind velocity or ground effects. Some difficulty does exist
in ensuring that all the relevant data is in the correct dig-
ital format, and in reality one of the largest costs involved
is obtaining the data in the appropriate format.

Noise Indices
Throughout the previous discussion mention of noise lev-
els has been without detailed discussion of what noise
indices should be used in measurements or predictions.
This diversity is illustrated by Gottlob [16], who reviews
European standards and different guidance levels cur-
rently used. The discussions as to the most appropriate
index is complex and as such is outside the scope of this
article. However, a decision needs to be made based
upon a consideration of the following factors:
(i) obiective or subiective
(ii) weighted or unweighted
(iii) source specific.
Debate at the European level appears to be favouring the
use of an Leq, with some support for using a single rating
figure which combines the different source levels and sub»
iective responses along the idea of the indices of ISO
1996♥2. Obviously, care needs to taken in the use of an
index which provides insufficient resolution of the noise
data, and as such a decision needs to be taken based
upon the intended application of the mapping.
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Concluding Comments
The debate on noise mapping has been stimulated by the
EU Green Paper on Future Noise Policy and without
doubt the debate is set to increase as the benefits are
seen across Europe. Mapping provides the potential Ior
assessing the impact at policy changes on noise expo-
sure and the study of noise trends. Within the UK a num-
ber ot local authorities☁ have begun Feasibility studies
into the cost<benetits 0t mapping.

This article has discussed some ot the characteristics
at noise mapping. It has identitied the complexity of
accurately predicting and combining ettects From multiple
sources. Much work is still required before we can be
contident in the results in non-simplistic situations. How-
ever, once this has been achieved then the next step for-
word is to start mapping annoyance or noise related
health ettects rather than noise levels. Then the true
impact ot our noisy world can be assessed.
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SELECTIVE AMPLITUDE COMPRESSION AND

SPEECH INTELLIGIBILITY

Peter Barnett MIOA

 

Introduction
During early I995 it was decided to investigate the
hypothesis that the application at a Farm at selective
amplitude compression to speech would lead to a quan-
tiFiabIe improvement in intelligibility. The developing
requirements For providing adequate voice support sys-
tems in, inter alia, sports venues and other acoustically
diIIicuIt spaces, provided an extra impetus For this work.

Apart From any eilects traceable to distortion gener-
ated by the electronic components and transducers, the
main cause of degradation at the speech signal arises
From the eIFects of masking. That is to say the ability to
correctly interpret a sound is limited by masking which
arises Irom the time-coincident arrival at the listener of
other sounds. These sounds could be in the Farm at noise
arising From other sources and reverberation, that is to
say the late arrival of an earlier sound that arrives otter
one or more reflections at the space boundaries. The reI-
evance of background noise can be readily appreciated.
The eItect oi reverberation is interesting in that, with
speech, strongly voiced vowel sounds have the potential
to overshadow weaker unvoiced consonant sounds, and
it is the latter which carries the greater reponsibility as For
as intelligibility is concerned.

This latter point suggests that it the vowel components
can be selectively compressed by electronic means, a
reduction in the inIIuence at masking should result.☁ This
article reports an investigation into this possibility that
has been carried out piecemeal over the past 3 years.

Implementation and Methods 1
Lists ot phonetically-balanced words were subjected to
varying degrees of selected compression and recorded
originally on a digital audio tape (DAT) and, more
recently, on recordable CDs. Since the dillerence
between compressed and uncompressed speech might be
small, it was important to remove, as For as possible,
variations caused bythe nature of the source material.
The target words were always delivered in a carrier sen<
tence 'Please write ....' or ☁Now write ....☁ . Each word list
comprised 50 monosyllabic words and to minimise the
eIIects ot variations in rate at delivery or emphasis the
talkers, who were trained actors, underwent a training
programme as laid down in ISO TR 4870.

To ensure that the lists were not contaminated by
either noise or reverberation, the initial recordings were
carried out in the BRE anechoic chamber and in all 20
lists comprising 50 words each were recorded.

Each source tape (or CDR) was initially subject to a
normalisation programme to ensure a precise repetition
rate and word amplitude relative tothe carrier sentence,
in other words 1Please write BAG' or ☁Please write bag☁
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was adjusted to 'Please write bag☂. The space between
each sentence was that of digital silence. The editing
programme was carried out on a digital system where
each target word was assigned a File number and a sim-
ple macro shuttled the words and inserted the carrier
sentence and the space between sentences.

In all, each word list was subject to to shuttles, giv-
ing a potential population at 200 lists. This process was
extremely time-consuming and perhaps took in all some
6 to 9 months,

The word lists were then subject to varying degrees oi
amplitude compression and rerecorded. AII signal trans-
Iers were carried out in the digital domain to minimise
degradation and the recordings at this point were monou-
raI. The recorded material was then presented in both
compressed and uncompressed Format to a Briiel & Kjoer
Head and Torso BinauraI Recording System in the chosen
acoustic environment. These recordings were sub-
sequently contaminated with binauraIIy-recorded noise
in various signal-to-noise ratios in the range -IO dB to
+25 CIB.

The Final material was presented to a trained Iis-
tening jury who had hearing judged to be 'normaI☁. In
most cases at least 2 word lists per condition were used
and each was scored by at least to persons.

It is then important to understand that each point on
the graphs is in tact the consensus at 24.

The Studies
Force of circumstance dictated that some at the applica-
tion testing exercises took place as an adjunct to other
work involving worcI scores. The results reported in this
article are therelore as IoIIows:
I .InitiaI research
2. The Mass Transit Railway Hong Kong
3. St. Albans Court House
4. Hazelwood School
5. The Flowerday Ettect
Other data has been collected but permission of the
client has not yet been obtained and hence has not been
reported here but the results were consistent.

Initial Work
The initial work explored the potential benelits when
speech is subject to contamination by noise. In this study,
phoneticallybalanced word lists were subject to varying
degrees oF compression and then contaminated with
band-limited binauraIIy-recorded noise in varying
degrees of signal-to-noise ratio.

Since the act of selectively compressing speech was
introducing distortion, the eltect at compression when
applied to speech without added noise was tested and
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Figure 1 shows the percentage correct scores tor diag-
nostic rhyme tests carried out with varying degrees at
compression.
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Fig. 1. Graph of Graveness and Compactness against
Increasing Compression Ratio

   

It can be seen that with increasing compression ratio two
speech attributes, namely graveness and compactness, sui~
tered some degradation. Those speech attributes that were
unatiected have not been considered iurther. It follows that
when word score is plotted against increasing compression,
as in Figure 2, a maximum is observed. It is logical to
assume that the advantage at compression is eventually
negated by the deleterious etiect on the speech products.

From the ioregoing, word scores are plotted in Figure
3 against signal-to-noise ratio tor the chosen most advan~
tageous compression statistics.
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It can be seen From Figure 3 that there is a small but
significant improvement in speech intelligibility with the
application of compression in the presence oi noise.

With the hindsight of further experimentation, mod-
☂ itications have been made to the application oi compres-

sion and additional improvements as shown in Figure 4
which represents the present state at the technology.

Further Studies and Reverber'ation
The results of this initial study indicated there was value
in pursuing this idea further. Also since some practical
applications of this approach were likely to involve the
degradation of speech by reverberation, it was clear that
this aspect should be investigated tool For this reason
tests were carried out in three spaces and the results are
set out below.

 

i 00 Compressed

 

95  Uncompressed

g 8t 5
8
II)

E so
3
e\°

75

7

0 6 12 >20

5/N Ratio dB

Fig. 3. Results ol Word Scores vis Signal-ta-Noise Ratio
from Initial Study

  

Mass Transit Railway (Hong Kong) Measurements were
carried out in the ticket hall at Lai Chi Kok station to seek
evidence at improvement in speech intelligibility in this
type of environment.

Lai Chi Kok Ticket Hall has Reverberation Times oi 1.7 s
at 500 Hz and 1.5 s at 2 kHz, a relatively low ceiling
and hard tiled walls.

Binaural recordings were made in the space with both
compressed and uncompressed source material. The
recordings were made during night time engineering
hours when the ambient noise level was low. The addi- ☂
tion oi noise presented a small problem. Firstly, earlier
work suggested that mixing monaural noise without the
addition oi the space's reverberant components gave var-
iable results and the jurors observed that it did not sound
naturals Yet to make binaural recordings oi the noise oi
occupancy in this type at space is extremely diiiicult on
account at client hesitancy.

Monaural recordings present little problem since a
paying customer is able to wear a tie-clip microphone. A
computer model at this station had earlier been devel-
oped tor other purposes and it was possible to convolve
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Student Condition
Uncompressed Compressed

Compressed 1 84 96

4 78 90

2 76 92
Uncompressed 3 76 92

8 72 84

☜g 7 7T 88

L' 9 70 82

§ 5 68 84
E 6 68 80

.\° Av 73.7 87.6

Table 1. Percentage Word Score Results
0 6 12 >20

's/N Ram, d3 It can be seen that a useful improvement is indicated.
The noise level from external traffic was low and the sig-

Fig, 4. Results from initial Study Modified to Account for nal-to~noise ratio was probably in excess of 25 dBlA)

currenlMeih°d°l°9Y . and thus not a significant factor. It is thus reasonable to
conclude that compression provides a potential benefit

100 a under reverberant conditions.

      

 

It has not been possible to associate each student's
results sheet with a position in the space but it is esti-
mated by calculation that the direct-to-reverberant ratio
was in the region of ♥5 to -lO dB.
Hazelwood School The exercise carried out here (unlike
St. Albans Court House) was a controlled experimen.t
Hazelwood School Hall has a hard floor and walls and
doubles as a gymnasium The reverberation times of the
space are as shown in Figure 6.

it can be seen that the space is quite reverberant and
as a teaching space with an unaided voice it provides
poor intelligibility.

The main purpose of this experiment was to deter-
mine if there was a significant difference between word
lists that were scored directly by a listening crew and
those recorded and presented to a listening iury. For this
experiment two listening panels alternated between act-
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Fig. 5. Lai Chi Kok Results

   

the monaural noise within the space and obtain a binau-
ral output and it was this recording which was sub-
sequently used to contaminate the recorded word lists.
The results of this exercise are shown in Figure 5.

Again it can be seen that the application of compres-
sion produces a significant improvement even when the
noise level is extremely low.
St. Albans Old Court House This has been used by the
Institute in caniunction with the 'Acoustics for Sound System
Engineers' courses. A practical is held in the venue where
the students carry out various acoustic measurement exer-

cises. The Court House is basically octagonal with Rever-
beration Times of 3.5 s at 500 Hz and 2.8 s at 2 kHz.
A simple speech intelligibility exercise is carried out

to acquaint the students with word score testing methods;
students sit in various locations acting as a listening crew
to recorded word lists played through a single loud- Octave Band CW HZ
speaker. No hearing test was carried out on the students
but all felt that their hearing was 'normal☁.

The students were unaware that some of the word lists
had been compressed. The results are shown in Table l .
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Fig. 6. Measured Reverberation Time of
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ing as iury members and crew members. Two positions
in the hall were used with a Br el & Kiaer Head and
Torso Binaural Recording System positioned between
them as shown in the con guration indicated in Figure 7.
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Fig. 7. Plan at Hall Layout
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Fig. 8. Graph at Word Scores ♥ Front Listening Position

      

Noise was introduced to the space via two loudspeak-
ers. Due to the very reverberant nature of the space the
noise field was Fairly unitorm in level.

Based on statistical room acoustics the direct-to-
reverberant ratio at the Front and back seats, with the source
as described was calculated as displayed in Table 2.

Seating Octave Band Hz

Position 125 250 500 l k 2k 4k
Front 44.0 ♥l3.5 ♥ll.O ♥8.0 ♥6.0 ♥5,0
Back -l7.0 -lé.0 ♥l3.0 ♥tli0 ♥8iO ♥7.0

Table 2. Direct-to-Reverberant Ratio

The listening crew and iury were experienced and had
undergone training. As for St Albans Court House, some
at the compression experimentation was carried out
alongside other exercises. Word lists at the preferred
compression ratio were introduced in the test procedure.

The results presented in Figures 8 and 9 are averages
derived from both listening crew and iury scores. They
are presented as Front and back listening positions with
the nominal S/N ratio.

The results obtained show a considerable improve-
ment in word scores especially at the back listening posi-
tion.
The Flowerday case An interesting side issue arises For-
tuitously From the fact that in the Hazelwood exercise one
at the jurors, a Mr F Flowerday, was known to have age-
related high frequency hearing loss and this tact was
supported by asimple test.

Under normal circumstances his hearing loss would
have rendered him ineligible tor the tests but it was con-
sidered prudent not to exclude him. He was used as an
extra man and occupied the vacant seat when the BrUel
& Kjaer HATS was in the other position. He also served
on the listening jury scoring the recordings.

Instead at discounting Mr Flowerday's results a
chance decision was taken to mark them and Figure 10

24

l00

   

    

Compressed

a) o

%
W
o
r
d
s

Co
rr

ec
t

0.
\l

O
O

Uncompressed

U
!
0

 

40 ll

0 S/N d5 5 ☁5
Fig. 9. Graph at Word Scores ♥ RearListening Position

     
100

80

60 Normal

俉40

E
be Flowerday

20

♥♥+_ '

O 5/N dB 5 15

Fig. 10. Word Scores - Back Listening Position

 

 

 Acoustics Bulletin September/ October 1997



  

100

Normal
80 ♥

8 i
+

%
W
o
r
d
s

Co
rr

ec
t

8 l

Flowerduy

N O l

.T.

 

-♥♥t♥♥-♥t
0 5/N dB 5 15

Fig. i 1. Word Scores ♥ Back Listening Position with
amplitude compression

   

  

  

100 ♥♥
_L

E80 _Flowerday Compressed
E _

:60 _ Normal Uncompressed

☁53 _
a?

40 ♥♥

 

20 i t

0 S/N dB 5 15

Fig 12. Comparison of Normal (uncom ressed)
and Flowerdoy (compressed) resu ts

   
shows a comparison at Mr Flowerday's scores with those
at a normal population.

With compression applied the lollowing tentative con-
clusions may be drawn:

Both the normal and Flowerday results were
improved. Figure ll shows a comparison between nor-
mal hearing with uncompressed speech and Mr Flow-
erday with compressed speech. It can be seen that the
application of compression returns, under these condi-
tions, Mr Flowerday's results to normal.

The results, of course, are For one person only but
each data point was For two word scores, two in the
hall and two as a jury, making eight results in all. The
standard deviation ol the results was within those
expected For this type at test. It should also be empha-
sised that Mr Flowerday was not cognisant oi the
extent of his hearing problem or the reasons for the
test.
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Concluding Comments
The loregoing demonstrates that correct application of
selective amplitude compression can produce a sig-
nilicant improvement in speech intelligibility derived From
a voice support system. Although some at the data was
obtained by chance, with the exception of St Albans Old

Court House, good experimental procedure was
observed at all times; tor brevity much at the details has

been omitted From this article.
Under certain circumstances it is possible to quantity the

improvement expected and this prediction method is pres-
ently being validated. It clearly has considerable potential in
respect ol PA systems and other applications including, lor
example, car radios ♥ hence the need lor patent applica-
tion. A programme at experimentation with car radios is in
place For the near Future. Work is also planned to quantily
the potential improvements For various Reverberation Times,
direct-to-reverberant ratios and signal-to-noise ratios. Such
a matrix at data would allow the potential improvement to
be determined For any space and may prove to be a cost-
ellective alternative to acoustic treatment.

☁ Both the means and the method are subject to a pending
patent and the actual degree of compression and its man-
ner of application may not be disclosed at this time. This
article has been submitted in order that a discussion of the
principles involved may take place at an early date.

Peter Barnett MIOA is Director of AMS Acoustics, Chase

Side, London. °3°
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MULTI-SINE EXCITATION AND THE MEASUREMENT

OF FREE-FIELD RESPONSE OF LOUDSPEAKERS

Bjorn Winsvold 8: Ole-Herman Bjor

 

In order to successfully determine the frequency response
of loudspeakers it is necessary to ensure that the test
environment does not introduce errors into the measure-
ment. Typical sources of error-are background noise and
reflected components of the test signal itself.

The effect of background noise can be minimised by
increasing the level of the test signal to effectively swamp
the interfering signal, this would however have no effect
on the reflected components as they would stay at the
same level relative to the test signal. Even well within the
reverberation radius the errors associated with reflected
components can result in a high degree of uncertainty in
the determination of the loudspeaker☁s performance.

To avoid these problems measurements are often
made outdoors or. in an anechoic chamber where nearly
free field conditions can be assumed. In both cases
expense and inconvenient test procedures are involved.
The use of gated multi-sine test methods would overcome
these problems and allow loudspeakers to be tested in
'normal☁ acoustic conditions saving both time and the
expense of special test facilities.

The basic determination that has to be made is that of
the transfer function between the electrical drive signal
and the resulting sound pressure level. In these cases gat-
ing techniques may be used to remove the reflected com-
ponents on the basis that the unwanted reflections nor-
mally arrive later than the wanted direct sound. In order
to obtain effective gating, however, the test signal and its
response must have a duration that is short compared to
the time difference between the direct sound and the first
reflection.

This tends to suggest a pulse testing method but as
the peak of the test signal has to be limited these tests
are not very effective and lead to very low signal to noise
ratio in the measurement.

An implementation☁ that overcomes the problem of
limited pulse handling capability and achieving a good
signal to noise ratio uses a multi-sine test signal com-
bined with a Fast Fourier Transform (FFT) technique. It
has the added advantage of being quick and uses stan-
dard instrumentation.

The multi-sine excitation signal comprises a number
of equal amplitude sinusoidal signals. There is one sine
wave at the frequency of each active line used in the FFT
analysis. They have their relative phase shifted, without
affecting the frequency content of the test signal, to limit
its crest factor. A typical crest factor for a multi-sine test
signal may be as low as1.3 compared with the 1.4 for
a pure sine wave.

The multi-sine signal is fed to the loudspeaker under
test and to channel 1 of the analyser, the resulting sound
pressure level is measured with a precision microphone
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in channel 2. In the example below, the frequency
response function H1 is measured based on 100 over
ages in frequency steps of 31.5 Hz up to 25 kHz (800
lines). Averaging is used to enhance the signal-to-noise
ratio. This procedure even attenuates impulsive extrane»
ous signals as they are effectively attenuated due to the
cross correlation method applied. It is not necessary to
use a window in the measurement as the excitation sig-
nal has the same period as the analysis time period used
in the FFT-analysis and as a result there can be no dis-
continuities in the sample frames. The complex transfer

function that results includes the direct and reflected com-
ponents of the test signal although it is very difficult to
quantify the effect of these reflections in the transfer func-
tion. However if an inverse Fourier Transformation of the
signal is performed the broad band impulse response
appears giving the possibility of differentiating the direct
and reflected components in the time domain.

If the time delay between the arrival of the direct
sound and the first reflection is sufficiently long, as is nor-
mally the case for broad band transducers, the reflec-
tions are easy to distinguish on the time axis from the
direct sound. The direct sound may therefore be effec-
tively isolated by multiplying the signal with a time win-
dow the weighting of which is designed to remove the
reflected components.

The resulting signal now contains only the direct com-
ponent and may be returned to the frequency domain by
Fourier Transformation. The example in Figure 1 dem-
onstrates the measurement of the frequency response of a
loudspeaker using the method and shows the frequency
response function before the removal of the reflected
components. These can be seen as flutter on the fre-
quency response and this effect is to be expected since
the reflections, depending on their frequency and phase
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Fig. 1. Measured frequency response ofo loudspeaker
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represent constructive and destructive interference with
the direct sound.
A software package applies the inverse Fourier

Transformation and yields the impulse response shown
in Figure 2. In this the reflected components can be
clearly seen and removed by applying a weighting to
the time axis to give the corrected impulse response.
Having removed the reflections the mathematical pack-
age is again used to transfer the impulse response back
to the frequency domain to yield the frequency response
of the loudspeaker under test, as shown in Figure 3. The
complete measurement is completed within a few sec-
onds and the analyser may even be programmed to
compare the results obtained with pre-sel production
tolerances and set signal output lines to indicate pass or
ail.

The method is sufficiently flexible to allow it to be pro-
grammed to correct for the response of the measurement
microphone where this may be deviating from the ideal
requirements.

The main limitation for this method is that the system
has to be time-invariant and linear, a condition which is
generally satisfied for loudspeaker testing.
A further problem could arise if reflections of sig-

nificant size appear with a time lag longer than the
period of excitation signal as they may not be separated
properly. This corresponds to a transmission distance of
about 1 1 metres for sound in air when the analyser is set
for a measurement bandwidth of 25 kHz and would be
longer if the bandwidth were reduced. As the gating

l§§COLMAN
ACOUSTIC TEST LABORATORY

[j i -
Available to carry out Independent Acoustic

Testing to the following standards :-

B.S. 4196: Part 1: 1991

3.5. 3638: 1987

B5. 2750: Part 3: 1980

*9

ISO 3741

ISO 354

ISO 140/3

{ r or urthrm ormation contact 8

Mr. I. Stones 35:. M5c., Laboratory Manager,

Senior Colman, Hibernia Way, Barton Dock Road.

Stretford, Manchester M32 OXY

Tel: 0161 866 8800 Fax: 0161 866 9455  
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Fig. 2. Impulse response of the measured loudspeaker.
After inverse Fourier transform is applied, the reflections

can be identified and removed by applying a time window.

      
Fig. 3. Zoomed part of the frequency response function

before and after removal of the reflections.

   

affects the low frequency response the set-up should be
arranged so a suitable time period is obtained before the
first reflection appears.

By application of the method described loudspeakers
may be tested effectively in normal production facilities
with only the modest acoustic requirements being spec~
ified for the area where the measurements are to be per-
formed.

' The Norsonic NOR-840 dual channel analyser, when
fitted with the FFT extension, includes .such a signal
source. The NOR-840 analyser with the PC option will
run Microsoft® WindowsTM applications that may control
the set up of the analyser and control the measurement
via an appropriate DLL. It may therefore be loaded with
a suitable mathematical program that runs under Win-
dows, and used for post processing the transfer function.

Bjorn Winsvold & Ole-Herman Bior are with Norsonic
AS, PO Box 24, N-3420 Lierskogen, Norway ☁3☁

☁Acoustics Bulletin September / October 1997  



ANNOUNCEMENT 81
CALL FOR PAPERS

 

1998 Spring Conference

Acoustics '98

TRANSPORTATION NOISE: NOISE ON THE MOVE

(Organised by the IOA Meetings Committee)

Cranfield University

31 March - 2 April 1998

The 1998 Spring Conference re♥establishes the event at which Institute members can meet to discuss their

latest concerns, findings and discoveries. Therefore, this Call for Papers seeks wide-ranging contributions.

To initiate the Conference planning, the theme of transportation noise has been adopted, but your con-

tributions will resolve the final programme of our annualSpring meeting.

The 1998 AGM and Annual Dinner will take place during the Conference.

Offers of contributed papers should be sent with a IOU-word abstract to the Institute office before 1

December 1997. Written papers will appear in the Proceedings of the Institute of Acoustics which will be

available to delegates upon arrival. Completed manuscripts, normally no more than eight pages, must be

with the Institute before 1 March 1998. Intending authors should indicate if it is their intention to have their

paper refereed under the new procedure.

Those who are presently unlikely to submit a paper should make a note of this important event in their

diary now. It is intended to offer advice later about CPD credits for attendance.

The meeting will include, as well as your lecture presentations, student poster sessions, specialist work-

shops, IOA medal lectures and refreshments.

PLEASE ADVISE THE CHAIRMAN NOW OF THE TITLE OF YOUR CONTRIBUTION.

Organising Committee:

Chairman: Members:

Jeff G Charles FIOA Ralph Weston MIOA (RAF Halton)

Bickerdike Allen Partners Sue Bird MIOA (Bird Acoustics)

121 Salusbury Road Jeremy Newton MIOA (Arup Acoustics)

London NW6 6R6

Tel: +44 (0)171 625 4411

Fax: +44 (0)171 625 0250

email: mail@baplondon.demon.c0.uk

Institute of Acoustics, 5 Holywell Hill, St Albans, Herts ALI IEU

Tel 01727 848195 Fax 01727 850553 email Acoustics@c|usl.ulcc.ac.uk Registered Charity No 267026
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MEMBERSHIP
The following were elected to the grades shown

at the Council meeting on 2 October 1997

 

Fellow
Griffiths, J E T
Nelson, P A
Royle, P
Scho eld, C

Member

Bell, J M
Cherry, J R
Chinnery, P A
Dutfield, P R
Dyne, S J C
Edgington, C M
Essert, R D

Harker, R J

Harland, E J

Henson, R J

Jones, S

Kang, J
Lee, J W

Ng, K K

North, D M
Pennington, C
Poon, W Y
Richards, S A
Rickaby, M F
Shortt, PJ
Watson, J M

Williams, E A
Zeolla, F N

Associate Member

Anderson, T
Austin, N C

Ball, M D
Bettaney, T A
Bignall, C G
Blackwell, A
Cains, S E

Chabot, T J
Clamp, G E
Clifton, A P
Craig, L
Cunningham, M
Davis, IJ

Dobbyn, R A
Donagh, E J

Duncalf, K
Elliott, M J
Entwistle, A
Farmer, I D

Firth, R E
Fiumicelli, D
Freegard, J P
French, S J M
Greenwood, D R
Hamid, S
Hankin, P J
Harley, I M
Hayes, R A
Hepburn, G
Hickin, C M
Hill, T G
Holroyd, G W

Hosking, M
Howard, D I
James, D H

Jones, W D

  

King, G J
Krahmer, R J
Lam, C H P

Land, N H
Le Besque, C A

Lockwood, R J C
Lucas, A

Mahmood, A
Marsh, D W
Merrin, A

Metcalfe, KJ
Middleton, S A
Moore, P L

Morgan, B C
Moyes, S A
Murison, C L

Murugiah, K
O'Brien-Wheeler, K J
Ormerod, L C
Parker, S J
Parkin, A J
Phillips, D V
Pitt-Kerby, K B
Pritchard, G
Pullin, M V
Quashie, V E
Reid, J L
Reynolds, P L
Richardson, C W
Richardson, P S
Robb, J L
Rodwell, G M
Saunders, C P
Shannon, A J

 

Sharp, R G
Smith, J P 3
Stone, L C

Street, N A

Suri, S S
Tomsett, G J
Turner, G
Urbanski, l D
Weston, M D

While, P J
White, R
Wilkinson, A
Wright, M A

Associate

Arnott, S P

Fausti, P

Simpson, A B
Smail, L R

Student
Ajise, E

Copley, L D
Lynch, P
Parkin, S P

 

The programme is now available from the Institute office.

Tel 01727 848195 Fax 01727 850553 email Acoustics@clust.ulcc.ac.uk Registered Charity No 267026

 

1997 Autumn Conference

Noise and Vibration
(Codes, Standards and Criteria)

27 ♥ 30 November 1997

Hydro Hotel, Bowness on Windermere

Institute of Acoustics, 5 Holywell Hill, St Albans, Herts ALi tEU 



ONE-DAY MEETING NOTICE,

Sound Intensity - Theory and Practice
Organised by the Measurement and instrumentation Group

Tuesday 11 November 1997
Building Research Establishment, Watford, Herts

The meeting will be relevant both to practitioners already familiar with intensity measurements and to those con-

sidering the technique for the first time. There will be some opportunity for 'hands on' experience in the after-

noon workshop sessions.

0945 Registration and refreshments
1015 Welcome and introduction
1020 [SO 9614, Svein-Arne Nordby, Norsonic
1045 Sound Intensity Microphones and Probes, Cunnar Rasmussen, CRAS Sound & Vibration
1110 PC♥based Sound Intensity Systems, john Shelton, AcSoft
1135 Refreshments
1 150 Title awaiting confirmation, Kevin Bernard Cinn, Briiel & Mar
1215 Sound Intensity in Building Acoustics, john Seller, Building Research Establishment
1240 Sound Power Level and Environmental Corrections, Dick Whitson & lvan Arbuckle, National

Engineering Laboratory
1305 Lunch
1400 Workshops

Ca ibration, led by Stefhen Watkins, National Physical Laboratory
PC Data Acquisition, ed by john Shelton, AcSoft
Micro bones and Probes, ed by Cunnar Rasmussen, CRAS Sound & Vibration
Soun Intensity Mapping, led by Ian Campbell, Cracey & Associates

1630 Open Forum
1700 Close '

Certificates of attendance for CPD purposes will be available to delegates.

Meeting organiser :

Alistair Mackinnon M/OA, National Engineering Laboratory, East Kilbride, Glasgow, C75 OQU

Tel: 01355 272531 Fax: 01355 272999 email: amackinnon@nel.uk

Sound Intensity - Theory and Practice, BRE, 11 November 1997

Name:

Organisation:

Address:

Tel: Fax: email:

E Please register me as a delegate to the one-day technical meeting and invoice me for the meeting fee

which includes lunch & proceedings 3 Members £95.00 + £16.63 VAT = £111.63 D Others £125.00 +

£21.88 VAT = £146.88 .

D I cannot attend but wish to purchase the Proceedings 3 Members £12.00 E Non-members £18.00

Institute of Acoustics, 5 Holywell Hill, St Albans, Herts AL1 1EU

Tel 01727 848195 Fax 01727 850553 email Acoustics@c|us1.ulcc.ac.uk Registered Charity No 267026
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Acoustics Bulletin
Copy Date
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lOA CofC in W'place
Noise Ass☂t Advisory
Committee
StAIbans
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12 NOV

Midlands Branch
Evening Mtg
TBA

13 NOV

lOA Publications,
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Technical Note

  

THE ASSOCIATION OF NOISE CONSULTANTS
SOUND LEVEL METER CALIBRATION KIT

David Fleming

 

It is conventional wisdom that we should periodically
check our sound level meters, calibrators and pis-

tonphones to ensure they are working correctly. Thus we
were encouraged by 3541421990 to have our instru-
ments veritied by a NAMAS accredited laboratory every
two years and in B5414221997, tor the highest level at
veritication, are exhorted to have this done by a UKAS
accredited laboratory as prescribed in BS7580: Part 1.
As a ready reterence to unassailable aspirations clients
increasingly demand this level of veritication and as a
defence against bellicose barristers some consultants
eagerly comply. But to others, the cost of verification and
instrument down time is not warranted by their expe-
rience ot instrument maltunction, which is perceived to
be rare or detectable by 'competent operators', nor is a
two year interval between checks suiliciently frequent to
detect malfunctions which do occur. In day to day can
sultancy, disputes over measurement results which can
be directly attributed to reliability at the measuring
instruments themselves are very rare; as stated in

B55969tl 98] clause 2.5, ☁the method at use has at least
as much ettect on a measurement as the quality at the
instrument itself☁.

In recognition at the disproportionate cost at
BS7580:1992 veritication of type 2 sound level meters,
relative to the purchase price at the instrument itselt, this
standard has been divided into two parts. Broadly
speaking, the original BS7580 comprises Part 1 and is
applicable to type i instruments while the new Part 2 is a
shortened procedure and applies to type 2 instruments,

 

Part 2 is expected to be usetul to health and satety otii-
cers monitoring noise levels in connection with Noise at
Work but does not address the concerns ot consultants,
many at whom have type i instruments which they use
For a wide range ot environmental noise and acoustics
measurements.

Fundamentally, what is lacking is a proper review at
instrument reliability taking account at the nature and
Frequency oi instrument maltunction, aggregate instru-
ment tolerances tor particular tasks relative to individual
Function tolerances within the instrument, and systematic
and random errors in the physical variable being meas-
ured and in the measurement procedure. This analysis
would not be a trivial undertaking. In particular, the
relationship between tolerances in individual Functions
(in for instance, linearity, frequency weighting, time
averaging, etc) and overall instrument tolerance (ie in Leq

measurement) is unclear. Furthermore, we do not yet

have a standardised algorithm tor obtaining percentile
measurement results.

More practically, there is a need tor an economic
checking procedure which can be carried out regularly
inshouse, by which operators can be reasonably sure
that their sound level meters are working satisfactorily
and have not suliered a significant maltunction during a
recent lield excursion. Some tive years ago The Associa-
tion of Noise Consultants set up aworking party to
explore these issues, the outcome at which has been the
production at The ANC Sound Level Calibration Kit
which provides just this Facility.

Conceivably, a complex, wide band noise

   
signal, at sutticient dynamic range, could be
synthesised having calculable values of the
commonest noise descriptors, (dB(A) Fast and
Slow, Leg, L,,%, etc) and applied to a sound
level meter to test that the overall per-
tormance oi the meter was within specitic tol-
erances For these descriptors. This is not an
easy task, even it the tolerances are agreed,
which they are not.

The more straighttorward alternative is to
tollow the method at BS7580 (in which the
majority of tests are electrical) and check
individual Functions at the meter against stip-
ulated tolerances, on the basis that its overall
performance is, in a vague sense, equal to
the sum oi its parts. This has been the strat-
egy behind the design at the ANC Calibra~
tion Kit, the provisions of which are to supply
on Compact Disc a set ot audio test signals
similar to those prescribed in BS7580:T992  Acoustics Bulletin September / October 1997 29  



The Complete Acoustics Package

PRODUCT ANNOUNCEMENT

☁ ° " ' ' COMET/Acoustics integration into CATIA

 

Automated Analysis and Dassault Systemes announce CAA Development Partnership agreement.

Automated Analysis will develop and support new CAA applications, to integrate our acoustics and vibro-acoustics

applications into the CATIA analysis environment. COMET provides ef cient, cost effective solutions for product
development that lead to a quieter environment for the consumer. We provide global acoustics analysis solutions, through

integration in the CATIA analysis environment and total associativity with CATIA automatic surface meshing and automatic

volume meshing. Benefits include total associativity of the design, structure, acoustics and vibration data, thus allowing

quicker productoptimisation.

0 Embedded Interfaces to all common FEA and test systems
0 Advanced features include non♥linear frequency interpolation, panel

contributions, sensitivity analysis. sound les and sound quality analysis.
0 Batch Solvers. '
I Multiple Acoustic Materials.

. Coupled structural/acoustic calculations.

I Available on all major hardware platforms, from PCINT, UNIX to the Cray
* 0 Worldwide distribution and support network

 

I E I For further information and details of your local distributor please contact:

USA (HEAD OFFICE) - AAC UK (EUROPEAN OFFICE) ♥ AAL
Tu: ☜73137973. 1000 Tel: +44(0)l4037218718
Fax: +1, 313 v 973 4190 Fax: +Mt0)1403 -218728
Email: comet@a.uloa.com Email: automated®tasinetwuk

Precision Class 1 Sound Level Meter

Dual Channel Spectrum Analyzer

Psychoacoustic Loudness Analyzer

Data Logger with up to 340 MB capacity

Portable, battery powered, large display

RS 232, Centronics, PCMCIA,
SPDIF Interfaces

Open architecture!

Software available in ☂97:
Reverberation Time analysrs Architectural
acoustics FFT anaIySIs

Neutrik (UK) Ltd

$3375123311441 NEUTRIK CORTEX msrnumsurs
Fax: 01983 811439 Auoro a Psrcwoacousnc AIIALV'ZERS 30 Acoustics Bulletin September / October 1997
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ARCHITECTURAL ACOU TICS
I-|-3t☁lnll .-.-_-Tl- ._

FROM BOARDROOM TO PLANTROOM

The Noise Control Centre has the answer

'.!!l-llil
Whether it be walls, floors, ceilings or the need

to control noise from mechanical sen/ices, there

will be a product, or combination of products,

Within The Noise Control Centre's comprehensive

range of neise control materials and systems that

Will prOVide the solution,

  

Acoustic Wall Treatments:

'PHONOTRACK, - Stretched
fabric system offering a range of

acoustic performances and in a Wide selection of
fabric colours and textures

PHONOPANEL, - preformed acoustic panels With

complementary fabric coverings to PhonoTrack.

PHONOROC. - Qiiart7 granule tiles with glass
fibre core, Tiles that take tough treatment but

often chosen purely for their design qualities,

  

PHONOCOTE, - Spray applied acoustic system

With textured or ☂plaster' finish.

Vibration Isolation:

PHONOFLOOR, - A series of isolation battens,

strips and decking to cater for the Widest variety
of residential flooring situations.

C.D.l\/l., - Professronally deSigried and engineered,

high performance noise and vibration isolation
systems for building and industry

ACOUS C ( lling Treatmem Fabricated Acoustics Products:

PHONOTILE, - Specialist ☂Iay»in☂ tiles for high . ' NOISCO ATTENUATORS - A comprehensive range

acous☜ ef dencyi ☜Signed ☁0 CPmP'ement the ' available in both rectangular and cylindrical format.
PhonoTrack and PhonoPaneI fabric wall systems.

SOUNDPRUF☂ _ Spray appiied in ation Quick; V NOISCO LOUVRES - May be provided in a variety of

efficrent, and quoted as being the most ☂ , finishes to satisfy most architectural requirements.

res ns'ble roduct made f | d mater al
DO I p mm my☝ I S NOISCO DOORS - Timber orsteel construction bullttoavailable today. ~

Also available are Hygienit Ceilings, Melatech mes satisfy various acoustic/fire performance criteria.

(Melatilesl and many others. . . NOISCO MODULAR PANELS - For plantrooms,
* ☁ machinery enclosure or well lining systems,

The Noise Control Centre's range of materials for

'control of noise from mechanical serVices is

extensive, including:♥ duct lagging, barrier mats,

foams and absorbers, curtain wall and roof panel
damping. The Noise Control Centre☂s team of
qualified engineers are on hand to advrse on the

resolution of any n0ise control situation and Will ☁ ,

stay with the proiect from conception to V e

completion. r ☂ ☁ THE V V

☁ Silliié iil a fg alféé☁iewf ☁ , COCI%§I%%%

 

THE NOISE CONTROL CENTRE, ARCHlTECTURE AND BUILDING SERVICES DlVlSlON,

CHARLES HOUSE, TOUTLEY RD, WOKINGHAM, BERKS. R641 lQN TEL: OHS 977 4212. =AX. 0118 977 2536

CROWN BUSINESS PARK, MELTON MOWBRAV, LElCS LEl4 ZNQ. TEL 0I664 821811FAX.Ui664 SZIBZU
CASTLE BUILDINGS, TELEGRAPH ROAD, HESWALL, WIRRAL L50 73E TEL OISI 342 5293 FAX' 015! 342 7902
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Technical Note
E

and an Intertace Unit to enable these signals to be
applied electrically to the input ot the sound level meter
under test.

The audio CD can be played on a standard domestic
CD player, a portable (battery operated) CD player or on
a CD-ROM drive contigured as a standard audio player
on a personal computer. In the latter case the drive is not
used to derive .WAV tiles; the PC simply provides, with
appropriate soFtware, a convenient means at compiling
play lists by which a bank of test tracks can be played
sequentially, the signal being taken From the lineout or
headphone socket ot the drive.

The Intertace Unit is required essentially to amplity
and set the output signal of the CD player to an appropri-
ate reterence level and to ensure that the Frequency
response of the player system is level. The Unit has a 30
dB attenuator to permit either a 124 dB or 94 dB refer-
ence level to be adopted. The Unit itself will need to be
calibrated periodically and it is intended that a last and
inexpensive service will be provided by an organisation
approved by the ANC. _

An understanding of the test signals and their purpose
is desirable but not essential to the use at the Kit; the
manual describes setting-up and testing in detail. For the
tests duplicated from BS7580:1992 the tolerances are
stated in the manual. Blank calibration torms are
included For recording the test results. The signals on the
CD provide For electrical testing of the Following:

sensitivity 0 sell-generated noise 0 linearity and range
control accuracy ' Frequency weightings ' time

 

weightings (slow/last/impulse) 0 RMS accuracy '
time averaging ' sound exposure leve ' overload
indication 0 octave band tilter response ' statistical
percentile levels 0 microphone open circuit correction
factor (using a valid sound level calibrator)

The Kit and the tests it provides do not replace verification
according to BS7580. Acoustics tests (ie at the micro-
phone) are not included, nor does ANC insist that the
entire battery ot electrical tests be carried out. The system
is recommended by ANC for regular in'house testing of
users sound level meters in conjunction with:

a calibrated acoustic calibrator or pistonphone 0
periodic acoustic checks at microphone tunction ' the
keeping of a proper user's log at the test results 0
regular (annual) re-calibration at the lntertace Unit

With familiarity, the tests will take about 30 minutes to
conduct (excluding octave band tilter characteristics) and
can be undertaken on more than one sound level meter
simultaneously in parallel. Because the lntertace Unit is
battery operated (with a battery level indicator) tests can
be carried out in the lield using a portable CD player.
One kit is being installed in the Distance Learning labor-
atory at the Institute☂s office in StAlbans. Members wish-
ing to examine it in operation should ring 07727
851475 regarding its availability.

The Kit is protected by patent registration. Enquiries
regarding purchase should be made to The Association
of Noise Consultants, 6 Trap Road, Gui/den More/en, Nr
Royston, Herts $08 OJE, Tel 01763 852 958. 4☁

 

/ NOISE CONTROL ♥ NO PROBLEM \ w
3 versatile products from Formula Sound

THE SENTRY AVC 2

     PROBLEM ♥ Sound system exceeding
permitted level or
loudspeakers being
blown?

SOLUTION ♥ Fit the AVCZ automatic
volume control unit,

GUARDIAN ♥ CX4

  

    
  

  
PROBLEM ♥ Visiting D.]. or Band exceeding ☜

Permitted noxse level? PROBLEM 7 Fire Officer request
SOLUTION ♥ Fit the Sentry environmental noise evacuation priority override?

control unit. SOLUTION v Fit the Guardian CX4 fire
_ alarm interface unit.

Telephone or fax the numbers below for full technical
'f☂ ti d ' 1' t.specl ica on an price 15

WINNERS
OF 12
MAJOR

INDUSTRY
AWARDSj
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Formula Sound Ltd, Ashton Road, Bradbury, Stockport SK6 25R, England
Tel: +44(0)161-494 5650 Fax: +44(0)161-494 5651

     

-
VISA
-

  



 

Meeting and Conference ReBorts

 

International Symposium on Musical Acoustics

University of Edinburgh, 19♥22 August 1997

 

MusicaI acoustics is one of the oldest sciences, and over

the centuries some great mathematicians and physicists,

including Euler, Bernoulli, Helmholtz and Rayleigh, have
made maior contributions to its development. Nev-
ertheless, many theoretical and practical questions about
the nature oi musical sound and the functioning at musi-
cal instruments remain unresolved, and musical acoustics

is currently a flourishing research area. Every year or
two the practitioners oi this art meet in an International
Symposium on Musical Acoustics (ISMA). Two years
ago, after the highly successIuI ISMA'95 at Dourdan, iust
outside Paris, members ot the IOA Musical Acoustics
Group were successlul in a bid to bring the next ISMA to
the United Kingdom. So it was that on the evening at
Tuesday 18th August I997 around 150 delegates and
partners assembled at the Pollock Halls oI Residence at
the University at Edinburgh For the Welcome Reception
marking the start of ISMA'97.

Musical acoustics is by its nature an interdisciplinary
subject, and this was emphasised by the Iact that the
Welcome Reception was hosted iointly by the Uni-
versity's Faculty at Music and Department at Physics and
Astronomy. The Dean at Music, Prolessor David Kimbell,
and the Head at Department at Physics and Astronomy,
Protessor Richard Kenway, were on hand to extend per-
sonal greetings. The University provided considerable
support For the Symposium, both through direct financial
aid and by releasing secretarial and technical staii to
back up the Familiar IOA team of Cathy Mackenzie and
Linda Beck. An enthusiastic body of postdocs and
research students, in the distinctive ISMA☂97 tee-shirts,
were also invaluable in keeping the show running
smoothly.

On the Wednesday morning the scene shiFted to the
Reid Concert Hall, built in the mid nineteenth century as
part oi the Music School oi the University. It is interesting
to note that some of the earliest lectures on musical
acoustics in Britain were given in this hall, which now

also houses the University☁s magnificent Collection at His-
toric Musical Instruments. The Curator of the Collection is
Arnold Myers, a member of the Organising Committee,
who had arranged a special exhibition of some of the
surviving nineteenth century acoustical demonstration
apparatus.

Serenaded by the skirl oi the Great Highland Pipes,
the delegates assembled tor the opening ceremony. Sir
Stewart Sutherland, the Vice Chancellor, expressed the
delight ot the University in hosting the meeting. The inde-
fatigable IOA President, Bernard Berry, welcomed the
international gathering, including participants From Aus-
tralia, Japan, North and South America, and numerous

delegates tram Eastern Europe. On this occasion Ber-
nard also represented the European Acoustical Associa-
tion, which had recognised the meeting as an EAA Sym-
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posium. Finally there was a speech at welcome From
Carleen Hutchins, Permanent Secretary at the Catgut
Acoustical Society. The CAS originated this series at
symposia, and it was a particular delight that Mrs Hutch-
ins was able to attend in person.

The sessions on Tuesday were devoted to aspects ot
the acoustics ot stringed instruments and percussion. The
technical side of the meeting got all to a spectacular start
with an Invited Paper by Knut Guettler at the Norwegian
State Academy of Music in Oslo, entitled 'Bow Notes☁.
Knut is not only one at the leading scientists studying the
dynamics and acoustics oi the bow-string interaction, but
he is also a highly accomplished player of the double
bass, and his talk was illustrated by live musical dem-
onstrations. Six contributed papers on bowed strings
and three on plucked strings completed the morning ses-
sions.

The setting tor the Symposium lunches was a sur-
prise: rather than the expected student retectory, the
venue was the University Playtair Library, generally
thought to be one of Edinburgh's most gracious and
splendid classical rooms. This was also the location at
the two poster sessions which were held in the after-
noons at Tuesday and Wednesday. On the Tuesday, tol-
lowing the theme at the day, the tourteen posters were
on aspects ot stringed instrument acoustics, and were
introduced by Jim Woodhouse. The second Invited Paper
was a remarkable and unusual view oF 'Materials Selec-
tion For Musical Instruments', by Claire Barlow oi the
Department of Engineering at the University at Cam-
bridge. The mechanical property maps which were pre-
sented and discussed were clearly 0F very general reI-
evance to a wide range of instrumental types. Four
papers on piano acoustics and tour on aspects of per-
cussion instruments completed the formal part of the
day.

The dates of ISMA'97 had been chosen to coincide
with the Edinburgh International Festival of the Arts, and
quite a few delegates had booked seats at some of the
many concerts and theatrical events taking place in Edin-
burgh in the evenings. However, around a hundred
ISMA participants took up the otter of an iniormal Social
Evening with self-generated musical entertainment in St
Cecilia's Hall, another of the University Music Faculty☂s
concert halls. The world Iamous Russell Collection at
Early Keyboard Instruments is housed in this building,
and the Curator, Grant O☁Brien, was present to intro-

duce some oi the most significant instruments. John
Kitchen, the University Organist and a noted harpv
sichordist, gave an impromptu recital on a clavichord,
virginals, spinet and harpsichord tram the Collection.
The music provided by the ISMA participants was per-
haps not all at the same calibre, but included such

delights as an improvisation on the didgeridoo by Leo-
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nardo Fuks, a spine-tingling rendition oi Greek ioik songs
by Maria Paviidou, and a cheeriui medley oi traditional
jazz standards irom an ad hoc band including the leg-
endary clarinet oi Kees Nederveen.

Back to business the next morning, with a day iargeiy
devoted to computer modelling and wind instrument
acoustics. Six papers on stringed instrument computer
simulations made up the iirst session. Seiii Adachi, oi ATR

Human iniormation Processing Research Laboratories in
Kyoto, then gave the third Invited Paper, which was an
expert review oi 'Time-domain Modelling and Computer
Simulation oi an Organ Flue Pipe',☁ this was ioiiowed by
Four contributions on reed instruments Research into the
acoustics oi iiue organ pipes is particularly active at
present, and this iieid was given a magisteriai review by
Judit Angster, with herinvited Paper on 'The Stationary
Spectrum and Attack Transient oi a Flue Organ Pipe'.
Four Further contributions in this general area ioiiowed;
notable among them was the presentation oi Mico Hirsch-
berg oi Eindhoven University oi Technology, who
departed irom his printed text to give a typically energetic
and thoughtprovoking discussion at the problems oi a
iiuid dynamic approach to wind instruments. The aiter-
noon poster session contained twelve papers on wind
instrument acoustics, which were introduced by Mico
Hirschberg.

One oi the ideas behind the timing oi iSMA'97 to
coincide with the Edinburgh Festival was that it might
stimulate exchanges oi ideas between acousticians, com-
posers, periormers and the concertgoing public. To help
achieve this two special public sessions were organised;
the iirst took place on Wednesday evening at 6pm. The
session started with a talk on 'Recent Developments in the
Synthesis oi Musical Sounds'by Julius Smith oi the Center
ior Computer Research in Music and Acoustics at Stan-
iord University. This lively and iniormative talk was ioi-
owed by a concert oi electronic music, organised by the
Jniversity oi Edinburgh Electronic Music Studio under its
Director, Peter Nelson.

Thursday morning started with a bang ♥ in tact with

 

Mgetin and Conference Reports

'iour hundred sonic bangs per second'! This was the intri-
guing way in which Joel Gilbert, oi the University du
Maine in Le Mans, described the non-linear propagation
eiiects which he illustrated on both a bass trombone and
a plastic tube in the course at his invited Paper on 'Brass
instruments'. Eight papers on brass and woodwind instru-
ments made up the rest at the morning session. Ai'ter an

early lunch, delegates were back in the Reid Concert Hall
ior one oi the highlights oi the Symposium. This was the
second public session: a talk by Carieen Hutchins on the
Violin Octet, ioiiowed by a concert oi music ior this ias
cinating iamiiy oi instruments designed and constructed
by Mrs Hutchins. Ranging irom the tiny treble, an octave
above the normal violin, to the monster double bass
which towers over the player, the instruments have been

scientiiicaiiy scaled so that their principal body res-
onances are at the same relative pitches ior each instru-
ment, giving a remarkable homogeneity to the ensemble
sound. The University oi Edinburgh now owns the iirst set
oi instruments to be completed, and two years ago it
commissioned new works irom two oi Scotland's leading
contemporary composers, Lyell Cressweii and Edward
Harper. Aiter Mrs Hutchins' historical survey oi the ori-
gins oi the Octet, Edward Harper conducted a concert in
which these new works were periormed, to an enthu»
siastic response irom the packed hail.

Six papers on wind instruments and the human voice
were presented in the iirst technical session on Thursday
aiternoon; the second session contained three papers on
psychoacousticai theory and experiment. in the evening
the Symposium Banquet took place in the spectacular set-
ting oi Gosiord House, the historic mansion about twenty
miles irom Edinburgh which is the home oi the Earl and
Countess oi Wemyss. Background music was provided by
the Edinburgh Renaissance Band, with the dance group
Poiyhymnia providing a short cabaret demonstration at
the end at the meal.

The iinai day oi ISMA'97 overlapped with the iirst
day oi a two-day Colloquium on Historical Musical instru-
ment Acoustics and Technology organised by the Gaipin

Society. The day started with an Invited
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Paper by Christopher Field, iormer Dean
oi the Faculty oi Music at Edinburgh, on
☁John Donaldson and the Teaching oi
Acoustics at Edinburgh in the Mid-
Nineteenth Century'. Fiiteen papers ioi-
lowed on various aspects oi the history oi
the subject oi musical acoustics and the
acoustical properties oi wind, stringed
and percussion instruments. The iinai two
papers in the meeting, on the acoustics oi
historical bells, were given by Xavier Bou-

tiiion, one oi the principal organisers oi
iSMA'95, and Tom Rossing, a prime
mover oi i5MA'98 which will take place
near Seattle next summer. The Pro-
ceedings oi ISMA'97 have been pub-
iished as Volume 19, Part 5 oi the Pro-
ceedings oi the institute oi Acoustics.

i Murray Campbell MIOA ☁3☂ 3S   
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Suitable for all internal walls, panels, ceilings ♥
including barrel ceilings, arches and curves

   

    
Fitted on site to accomodate construction
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Fabrics flameproofed to Class 0/ Class 1  
   
  

Fabrics tested for air flow resistance

  

Fabric removable for post installation acoustic
adjustments

 

    Available internationally through approved and
trained distributor network  

 

Data sheet and range of appproved fabrics available from:

Fabritrak House
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Institute Code and Rules

of Conduct

Revised document agreed by Council on
27 February I997

Preamble
In the Institute's Articles of Association there is a general
requirement For members☁ to be bound to Further the
aims at the Institute to the best at their abilities. The
standing oi the Institute is enhanced it its members are
not only well qualitied, but also have a professional
commitment to a standard of excellence in their work

and in their dealings with other people.
A Code of Conduct designed to embody broad ethical
principles is necessarily drawn up in general terms. The
Rules of Conduct indicate the manner in which members
are required to conduct themselves in most situations. For
situations not specilicaIIy encompassed by the Rules, the
principle to be Followed is that, in any contIict between a
member☂s personal interests and those of the wider
community, the latter should take precedence.
Any person who wishes to bring a complaint or

inlormation relating to alleged improper conduct or
breach oi the Institute's Code and Rules oi Conduct
should contact the Chairman oi the Membership
Committee who will Follow a detined procedure.

Code of Conduct
All members at the Institute shall at all times so order
their conduct as to uphold the dignity and reputation of
the profession and of the Institute at Acoustics and to
saleguard the public interest in matters at salety, health
and the environment They shall exercise their

prolessional skill and judgement to the best at their
ability and discharge their protessional responsibilities
with integrity.

 

Rules of Conduct
For clarity, these rules have been grouped into the
principal duties which all members should endeavour to
discharge in pursuing their professional lives.
Professional Competence and Integrity
I. Members have a responsibility to upgrade their
prolessional knowledge and skill and shall maintain an
adequate awareness of technological developments,
procedures, standards, laws and statutory regulations

f'.

f,
g;
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which are relevant to their Field and shall encourage their

subordinates to do likewise by involvement in the
Continuing Protessional Development activities oi the
Institute at Acoustics orby other means.
2. A member shall not knowingly act For a client For
whom another member is acting in the same matter until
either the First contract has been determined by the client
or the other member has consented to his/her acting; a
member approached by a client and asked to give an
opinion on the work ot another shall seek an assurance
that the First member is aware 'oi the second member's
involvement.
3. A member shall not maliciously or recklessly injure or
attempt to injure, whether directly or indirectly, the
professional reputation oI another.
Public Interest
4. Members shall not do anything, or permit anything
under their authority to be done, at which the probable

and involuntary consequences would, in their
protessional judgment, endanger human lite or saiety,
expose valuable property to the risk oi destruction or
serious damage, or needlessly pollute the environment,
except when IegaIIy authorised to do so.
5. In their work, members shall respect all relevant laws
and statutory regulations.
Duty to Employers
6. When discharging their protessional duties members
shall:
(a) satist themselves as to their scope, obtaining in
advance any necessary cIariiication or confirmation, and
shall not accept protessional obligations which they
believe they have not sutlicient competence or authority to
perlorm;
(b) accept responsibility For all work carried out by them,
or under their supervision or direction, and shall take all
reasonable steps to ensure that persons working under
their authority are competent to carry out the tasks

assigned to them and that they accept responsibility for
work done under the authority delegated to them;
(c) give advice that is objective and, as For as practicable,
reliable and it this advice is not accepted, take all

reasonable steps to ensure that the person who over-rules
or disregards their advice is aware ot the possible
consequences;
(d) disclose to their client or employer any benetits or
interests that they may have in any matter in which they
are engaged on their behali;
(e) neither communicate to any person, nor publish any
intormation or matter not previously known by them or
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published in the public domain, which has been
communicated to them in confidence by a client or
employer without the express authority at that client or
employer;

(F) not otter or give orreceive any inducement (Financial
or otherwise) to or from a third party in return for the
introduction 0F clients or protessional assignments without
making such action known to the client.

Procedures
In the event at a complaint or the bringing to his/her
notice of information relating to alleged improper
conduct or breach oi the Institute's Code and Rules oi
Conduct, the Chairmari ot the Membership Committee
shall appoint From the members at the Committee a
member or members to carry out an investigation into the
Facts at the submission and report to the Chairman. It
he/she deems it appropriate a meeting of a Disciplinary
Panel will be convened which reports back to the
Chairman. The Disciplinary Panel shall comprise all
members at the Membership Committee excluding any
with a direct interest in the case.
The Chairman ot the Membership Committee reports the
Findings to Council which shall determine the appropriate
course of action. Where dismissal is considered to be
appropriate, the member has a right of appeal to Council
and subsequently to a General Meeting as detined in the
Articles at Association.

\

r CPD
Are you a CEng or IEng through

the Institute of Acoustics?

 

It so, then you should take note that the Engi-
neering Council will be visiting the Institute in Jan-
uary to examine IO% of CPD records at EC reg- ~
istrants. This applies both to those who are on the
Institute Scheme and those who are managing
their CPD in another way.

It you'are onthe Institute Scheme please make
sure your CPD record for I996 has been sent to
your area representative. It you are not on the
Institute scheme please make sure your CPD
record is available should the EC wish to examine
it. Remember, you are obliged to plan anaprecord
your CPD and produce evidence at it. This is part
at being a protessional engineer.

Additionally, would everyone on the Institute
scheme please submit their record For I997 as
soon as possible after the end at the year.

Council shall arrange tor all interested parties to be
intormecl and may, at its discretion, publish the results.

☁ In these rules 'member' means an individual member of
any class relerred to in the Bylaws and ☁employer'
includes client. Chartered Engineers and Incorporated
Engineers are also subject to the Code and Rules oi
Conduct ot the Engineering Council.

This document replaces the version published in the
March/April 7997 issue.

   Chair, CPD Committee)
Sue Bird MIOA
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IOA Support for Schools
Initiative ♥ Request for
Information

 

The Education Committee, with the support at Council,
wishes to explore possible ways in which the Institute can
assist and encourage schools to become more aware of
acoustics and its applications in society. One of the aims
would be to encourage more students to embark on a
career in acoustics.

In the past we have supported a series at very success-
tul lectures, aimed at sixth torm level, but we feel that this
is only one at a series at measures which should be con-
sidered, and that our target audience should include
lower secondary and primary school levels as well as
sixth forms. The school curriculum is now so crowded that
one at the urgent needs seems to be For suitable teaching
resource material, such as slides, videos, Multimedia CD
Roms etc together with suitable supporting text. One pos-
sibility is that the Institute could extend its stock ol audio/
visual material used For the Diploma Distance Learning
course by gathering together a library at such material as
already exists, for use by schools, and it a need is dem-
onstrated, to develop our own materials. We have made
a start by acquiring OIdB☁s Mediacoustic CD Rom, cour-
tesy oi the distributors, AcSott, and plan to make this
available on loan to schools.

I amvaware that many members, and their organ-
isations already give support to their local schools by giv-
ing talks in schools, providing visits, loan at sound level
meters etc although we do not know the extent atsuch
activities.

I would therefore like to invite members to give the
committee the benelit ol their views on how best the Insti-
tute could assist schools, and further interest students in
our protession. It you can provide advice or assistance
please write to me as Chairman ol the Education Com-
mittee, via the Institute or contact me directly on Tel/tax:
OISI 642 5I55 or email: bob.peters@virgin.net by 24
November I997, so that your contribution can be con-
sidered at the next Education Committee meeting. Thank
you. -

Bob Peters FIOA ☂3☂
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Research in Progress

 

Heriot♥Watt University
Department of Building Engineering and Surveying
The ettect 91' the cavity and cavity absorption on sound
tra mi ion thro ouble walls
A development at existing work to study the ettect 0t cav-
ity absorption on the properties at the structure and on
transmission through the structure.

Duration: 3 years to August 2000
Supervisor: Protessor R M Craik FIOA
Researcher: Not appointed
Collaborators: Dr R Wilson, University at Nottingham
and Professor A Cummings, University at Hull
Funding: £58,885 EPSRC and DERA, (Heriot-Watt
part)

Sound transmission through orthotropic building strui
Lung
A study 0t airborne and structure-borne sound and
vibration transmission in buildings where the components
are orthotropic (have a bending stittness that is higher in
one direction than the other). The work is developing the-
oretical models For both airborne and structure-borne
sound and these theories are being compared with
laboratory experiments and with Full size buildings.

Duration: 3 years 6 months to March 1998
Supervisor: Protessor R M Craik FIOA
Researcher: A Al-Ghonamy
Funding: Saudi-Arabia Scholarship

Sound transmission thrgggh ottshore and marine struc-
tures gsing stgtistigal energy analysis
With Department at Mechanical and Process Engineering.
A study into the application at SEA to ships and other ott
shore type structures. This protect is part of a multi-team
proiect. Funding by the EPSRC through the MTD. SEA has
been successfully applied to a wide range at building type
structures and it is being developed so as to establish the
extent to which it can be applied to marine structures.

Duration: 3 years to March 1998
Supervisor: Protessor R M Craik FIOA and Dr J A
Steel
Researcher: T Connolly
Funding: EPSRC through MTD, £11,697O
und tran mission thr h it ra tr ctures

A study 0F sound transmission through aircraFt structures
usingstatistical energy analysis. This includes the devel-
opment of theoretical models to predict both structural
vibration along the structure and airborne transmission

 

Research Report
[:1

through the structure.
Duration: 3 years to October 1 997
Supervisor: Professor R M Craik FIOA
Researcher: M Platten
Funding: Alexander Neilson Bequest Scholarship

Speech intelligibility in classrooms
A study at speech intelligibility 0F classrooms including a
survey ot criteria tor assessing classrooms. A survey at the
actual behaviour at classrooms and an initial study of
whether or not poor acoustics will attect the learning of
children.

Duration: 2 years to December 1997
Supervisor: Mr D Mackenzie MIOA and Protessor R M
Craik FlOA
Researcher: S LAirey
Funding: £76,777 EPSRC

Department of Mechanical and Chemical Process Engi-
neering
W
A study to develop a statistical energy analysis model to
predict sound transmission through cars and similar struc-
tures. This builds on experience at the application at SEA
to building structures and seeks to apply this to cars.

Duration: 3 years to October 1 997
Supervisor: Dr J A Steel
Researcher: G Fraser
Funding: Alexander Neilson Bequest Scholarship

Saltord University
Department of Acoustics and Audio Engineering
ngttjfyi g Room Acoustic Quality Using Artificial Neu-
rgl Networks
This project will investigate a system to enable measure-
ments at occupied spaces where speech communication is
important. The new system will measure the quality at the
room from a speech signal as received by a microphone
in the room. Neural networks will learn how to extract the
determining characteristics from these speech signals and
hence estimate objective parameters such as reverbera-
tion time.

Duration: 3 years, from 1 January 1997
Supervisors: Dr TJ Cox and Dr P Darlington
Researchers: To be recruited
Funding: £90,000
Source at Funding: EPSRC

Items should be sent to Dr Bridget Shield MIOA, South
Bank University, School of Engineering Systems and
Design, 103 Borough Road, London SE1 0AA ☂3☁
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Prediction and analysis of architectural and"
environmental acoustics. Fully interactive graphics,
CAD interface, SPL, EDT, clarity, lateral efficiency,
STL, TL, auralization, plots, spectra,

UK rep: Dynamic Structures & Systems Ltd ' Aizlewoods Mill ' Nursery Street D Sheffield 53 SGG 0 Phone 0114 282 3143 ' Fax 01142823150
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PROFILIA STEELTONE

SYLVATONE W VENWALL

TONEWOOD APPLIED ACOUSTICS ILLSONIC

ARCHITECTURAL JOINERY

RESTORATION

WOODACOUSTIC BRmSH &EUROPEAN COMPACTDOOR
HARDWOODS

HENRY VENABLES LIMITED

CASTLETOWN, STAFFORD STls ZEN
TEL: DI785 259I3I FAX10I785 215087

E~mail: enquiries@hemyvembles.ca.uk
WEB: www.henryvenables.cn.uk

ESTABLISHED 1860

GIBB

GIBB is a leading international consulting, design and management company. GIBB Wales,

its Regional Of ce at Cross Hands provides a wide range of noise and vibration support

services to clients throughout the UK and overseas. Due to the current work load and the

desire to expand the Acoustics Section, it is nessecary to recruit for the following staff.

ACOUSTICS CONSULTANT

An experienced Acoustician is required to develop and expand the Acoustic business. The

candidate must havea proven track record with a broad experience in the disciplineThe

of ce☁s existing work includes major rail and road schemes, but industrial and occupational

aspects are also covered, The candidate must have a driving licence, and a willingness to

travel both national and internationally. The successful candidate would be expected to

relocate to South Wales.

GRADUATE ACOUSTICS ENGINEER

The successful candidate will be expected to use a variety of computer software packages for

the prediction of noise for rail, road and airport schemes, A driving licence is essential and the

successful candidate must be prepared to travel throughout the UK, and foreign travel is also

very likely. The successful candidate would be expected to relocate to South Wales,

Salaries are negotiable, subject to qualification and experience. To apply, please write

enclosing a current CV to:-

Mr, Robert Taylor, Regional Operations Manager,

GlBB Wales, Units 4 & 5, Parc Menter, Cross Hands, Carmarthenshire, SA14 3R8. 40 Acoustics Bulletin September / October 1997



  

BSI News

 

Drafts for Public Comment
(For inFormation only)
97/105644 DCEN 12354-3 Building acoustics -
Estimation of acoustic perlormance oi buildings From the
performance of products - Part 3: Airborne sound insu-
lation against outdoor sound (prEN1 2354♥3)
97/105645 DCEN 12354-4 Building acoustics ♥ Esti-
mation oi acoustic performance oi buildings from the
perlormance ol products ♥ Part 4: Transmission oi indoor
sound to the outside (prEN 12354♥4)
97/105886 DC Revision of BS 8233: 1987 Code oI prac-
tice Ior sound insulation and noise reduction For buildings

BS EN Publications
The following are British Standard implementations of
the English language versions of European Standards
BS EN 60704: Household and similar electrical appli-
ances - Test code For the determination of airborne
acoustical noise
BS EN 60704-2♥8 Particular requirements For electrical
shavers. No current standard is superseded
BS EN 60645: Audiometers☁ Equipment For speech audi-
ometry. Specifies requirements For audiometers designed
to present speech sounds to a subject in a standardised

I manner, eg For the measurement of speech recognition.
No currentstandard is superseded
BS EN 61606: 1997 Audio and audiovisual equipment -
Digital audio parts - Basic methods oi measurement at
audio characteristics. Describes terms, measuring condi-
tions and methods of measurement for the digital part of
audio and audiovisual equipment For consumer and pro-
tessional use. No current standard is superseded
BS EN ISO 717: Acoustics - Rating of sound insulation in
buildings and oi building elements
BS EN ISO 717-1: 1997 Airborne sound insulation.
Supersedes BS 5821: Part 1: 1984
BS EN ISO 717-2: 1997 Impact sound insulation. Super-
sedes BS 5821: Part 2: 1984
BS EN ISO 3822: Acoustics - Laboratory tests on noise
emission lrom appliances and equipment used in water
supply installations
BS EN ISO 3822-3: 1997 Mounting and operating con»
ditions for in♥Iine valves and appliances. Supersedes BS
6864: Part 3: 1987
BS EN ISO 3822-4: 1997 Mounting & operating conditions
For special appliances. Supersedes BS 6864: Part4: 1987
BS EN ISO 4871: 1997 Acoustics ♥ Declaration and ver-
ification at noise emission values at machinery and
equipment. No current standard is superseded
BS EN ISO 11689: 1997 Acoustics - Procedure For the
comparison oi noise emission data For machinery and
equipment. No current standard is superseded
BS EN ISO 11820: 1997 Acoustics - Measurements on
silencers in situ. No current standard is superseded
BS EN ISO 11957: 1997 Acoustics ♥ Determination of
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sound insulation performance oF cabins ♥ Laboratory and
in-situ measurements. No current standard is superseded
BS EN ISO 12001: 1997 Acoustics ♥ Noise emitted by
machinery & equipment. Rules For draFling & presentation
at a noise test code. No current standard superseded

European New Work Started
Road lrailic noise reducing devices - Specification For
product (CEN/TC 226/WG through B/509/6)

International New Work Started
ISO 15186 Acoustics ♥ Measurement of sound insulation
in buildings and at building elements using sound inten-
sity under laboratory conditions

ISO Standards
ISO 2631-1: 1997 Mechanical vibration and shock ♥
Evaluation of human exposure to whole-body vibration ♥
Part 1: General requirements. Note: This a corrected and
reprinted version - June 1997
ISO 3382: 1997 (Edition 2) Acoustics ♥ Measurement oi
the reverberation time oi rooms with relerence to other

acoustical parameters

ISO 8727: 1997 Mechanical vibration and shock ♥
Human exposure ♥ Biodynamic co-ordinate systems
ISO 10847: 1997 Acoustics ♥ In situ determination of
insertion loss at outdoor noise barriers of all types. Will
be implemented as BS ISO 10847: 1997
This information, provided by John W Tyler FIOA was
announced in the Aug & Sept 1997 issues of BSI News
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CONSULTANCY STAFF NEEDED

Building Services &

Architectural Acoustics

Acoustic Design Ltd is seeking. keen
experienced personnel to join a successful
established team working on an expanding
range of prestige building projects.

Do you have at least five years experience
in these fields? Would you like to work in a
delightful area of rural Suffolk? If so we

would like to hear from you.

To the right people we can offer a very
competitive remuneration package. In the
first instance please contact :

Paul Eade

Acoustic Design Ltd

Aldham House Hadleigh Ipswich

Suffolk IP7 6BQ
Tel: 01473 824452 Fax: 01473 824408   E♥Mail: ADL@Acoustic.co.uk
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Publications
I:i

 

HMSO

 

The Following information has been'supp/ied by HMSO
using a search on keywords Sound, Acoustics and Vibra-
tion. The information has been reorganised into date
ordert

The first line of each entry carries the date of publication
(where recorded), and the ISBN number. The second line
comprises the title, a code regading availability etcand
the cost.

Publications that are out of print, revoked, supercedea' etc
will be included here For information. The keyword(s) do
not appear in all of the abbreviated titles supplied with
the result that the full titles of some of the entries may
show that they do not refer to the topic that initially
seemed the case

The codes are:
BE = Available from the Belfast bookshop only
NH = Not published or sold by HMSO
NS = Not stocked but can be obtained through HMSO
OP = Out otprint

RV = Revoked
SU = Superceded
SX = Can be ordered using the HMSO Scantax system
To = Temporarily out otprint

 

Undated entries
' 0000163848
NOISE AT WORK POSTER 0 ♥
£4.25

' 01 19096633

UN/ECE Motor vehicle regulation
no.41 0 NS £14.75

' 01 19096730

UN/ECE Motor vehicle regulation
no.51 0 NS £15.25

' 01 19096854
UN/ECE Motor vehicle regulation
no.63 - NS £15.25

' 01 19845687
NCM Tema Nord 941525 Noise
Prediction Methods/Nordic Coun-
tries ' NS £6.50

' 01 19845741
NCM Temo Nord 94:542 Health
Ettects/ Community Noise 0 NS
£6.50

' 01 19845644
NCM Temo Nord 941512 Vehicle
Noise Emission/Time Period up to
Year 2010 0 NS £6.50

0 0337083509
MODIFICATIONS OF THE TECH-
NICAL MEMORANDUM NOISE
INSULATION REGUIATIONS
1995 0 - £1.00  42

☁ 9251 O1 2342

FAO/EIFAC Occasional Papers
No.14 EIFAC Experiment/Pelagic
Fish Stock ' NS 2700

' 9251 016046
FAO Manual/Method/Fisheries

Resource Survey/Appraisal Pt.2
Use Acoustic Inst. ' NS £8.50

0 9277839708
EC COM(94]655 om. DIR 86/
662 -limitation noise/earthmoving
machinery ' 5X £4.34

' 9278107301

EC COM(96)540 tuture noise pol-
icy: European Commission green
paper . SX £20.00

' 9282679993
EC EUR 15445 2nd European
conterence/ underwater acoustics

1994 [2 vol. set] ' NS £84.00

' 000014178X
IND G 175 L HAND ARM VIBRA-
TION 0 NH £0.00

0 0000141798
IND G 126 L HAND ARM VIBRA-
TION ADVICE , ' NH £0.00

0 0101596502
CMND 5965 National Insurance
(Industlniuries) Act 1965 ; Vibra-
tion Syndrome 0 OP £0.26  

.0119737205
EC DIR 70/157 laws re|./
permissable sound level/exhoust/

motor vehicles 0 5X £30.48

' 01 19095734
UN/ECE: Motor Vehicle Regulation
No.9, O NS £15.25

' 01 19364522

EC Otticial Journal L 105 Vol.20
28/04/77 0 NS £1.50

' 01 19910527

EC Otticiol Journal L 33 Vol.22
08/02/79 ' ♥ £1.20

0 0119919575

EC. Official Journal L 18 Vol.23
24/01/80 ' SX £0.00

01 10967135
SI 1989/713 The Motorcycles
(Sound Level Meas.Certiiicates)
(Amdt.) Regs. 1989 ' OP £5.10

Dated Entries
4 MAY 72 0 0115102434
Marine Echo Sounder Performance

Speciticatian 1972. 0 OP £0.21

22 APR 74 I 0116705280
BREReport: Structural Vibration
and Damage ' OP £2.15

21 MAR 75 ' 0118807269

Seis.Bu||.No.3 Seis.Noise Meas/
Yugo/Greece:$urv.Prior/Statlnst ☁
TO £0.45

22 OCT 75 0 0112703488
DES.8uilding Bulletin No.51.
Acoustics in Educational Bldgs. '
OP £2.00

11 AUG 76 ' 0117240885

BRED No.192 : REFER 10 ISBN

7777001 183 No Longer Available
from HMSO ' OP £0.07

2 JUN 78 0 011883083X
Asbestos. Work/Thermal/Acaustic
Insulation/Sprayed Coatings.0 SU
£0.50

4JUL78 0 0117513113
Guide/Measure.& Predictat the
Equiv.Contin.Sound Level L,eq 0
OP £3.00

6 JUN 79 0 011725035X

BRED No.226 : REFER TO ISBN

7777001 183 No Longer Available
tram HMSO ' OP £0.50

27 FEB 80 ' 011883326X
HSE Form 2381 .COP/Redu/
Expo/Empl.Pers/NoisezAppendix
5. ' 5U £0.90

12 JUN 80 ' 0110067657
51 1980/765 The Motorcycles
(Sound Level Measurement Certit♥

icotes) ' OP £5.10

12 JUN 80 ' 0110067665

SI 1980/766 The Motorcycles
(Sound Level Measurement Certs.)
(Fees) 0 RV £5.10  

☁ I9 AUG 80 - 0853561281
UKAEA ND»R-249(D):Acaustic tech

nique /determination/liquor level/

Tanks 1980 ' NS £1.00

9 OCT 80 ° 0118832719

H&SE.Res.Paper No.9,Vibrotion In-
iuries at the Hand and Ann. ' SU
£1.50

14 OCT 80 ' 01 16707674
BRE.Acoustics Demonstration Pack-
age. ' OF 2850

29 OCT 80 0 0115268405
Bus.Mon.PQ365.2($econd

Qtr.1980) Broadcast rec/sound

repequip. ' OP £0.00

11 SEP 81 ' 0853561400
UKAEA;ND-R~153(D);Noise Analy-

sis Techniques Developed in DFR '
NS £2.00

22 SEP 81 0 0101835000
CMND 8350 SES5.80/81 Vibra-
tion White Finger 0 ♥ £1.90

8 OCT 81 O 0117250902
BRED No.187 : REFER TO ISBN
7777001 183 No Longer Available

from HMSO ' OP £0.55

27 NOV 81 ' 0107010828
HL DEBATES VOL.425 No.10.
WEDNESDAY,25/11/81.
SESS.81/82. ' OP £0.80

8 JAN 82 ' 0110178297
51 1981/1829 Control of Noise
(COP/Noise/AudiJntruder
Alarms)Order 1981 ' - £0.65

12 JAN 82 ' 0119939363

EC Otticial Journal L 376 Vol.24,
30(12/81. ' 5X £0.00

12 MAY 82 O 0115280944
Bus.Mon,PQ 365.2 (4th Qtr.1981)
BroadRece/Sound Reprod.Equip.

' OP £0.00

21 JUN 82 ' 0110268059
SI 1982/805 .Motorcycles (Sound
Level Measure. Certit)EFees] (Amdt)

Regs O RV £5.10

26 NOV 82 ' 0115285326

Bus.Mon.PQ 3652 (2nd Qtr.
1982) Broad.Rece/Sound Reprod.
Equip. 0 OP £0.00

12 MAY 83 0 0119953293
EC Otticial Journal L 117 Vol.26
04/05/83 ' SX £0.00

27 JUN 83 ' 0115137017
Marine Echo Sounder Pertormonce

Specification 1983 ' OP £2.50

26 MAR 84 ' 9251014493

FAO Fisheries Technical Paper
No.240 Fish.Acoust.Prac.Manual/
Aqua.8iom.Esti. ' OP £16.50

17MAY 84 - 9251014507
FAO Fisheries Report No.300 Sym-
posium on Fisheries Acoustics ' ♥
£10.80
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23 AUG 84 ' 0119395649
EC EUR 7887 : Acoustic Emission :

Past Expewithin ECSC Cantond
Future Trends 0 NS £2.30

7 JAN 85 0 0110479920
51 1984/1992 Control of Noise
(Codes of Practice/Construct.&

Open Sites) 0,1984 0 - £065

18 JAN 85 ' 011939765X

EC EUR 9364:Fast Reactor Core
Monitoring by Analysis at Tem-
perature Noise ' NS 2650

2 AUG 85 ' 0118838172
HSE Damage/hearing arising from
leisure noise : A review of the

literature ' - £900

8 AUG 85 ' 0117518220
Building Regs.1985 Approved Doc-
ument E- ' OP £4.40

10 SEP 85 ' 0119976579

EC Official Journal L 233 Vol.28
30/08/85 ' SX £0.00

13 NOV 85 ' 0705810011

UKAEA AERE R11653 :

Meas.boil.tube wall thic./
thenpower plan./elec.acou.tron. 0
NS £5.50

10 DEC 85 ☁ 0-19838001

BS Building Regs.1985 Complete
Package referred to in Approved
Documents ' NS 51102500

7 JAN 86 - 01 18835297
HSE Guidance Note PM 56 Noise/
Pneumatic Systems 0 - 22,50

28 JAN 86 ' 9251022682

FAO/EIFAC Occasional Paper
No.15 Expe/Felafish Stock Asse/
Acau.Meth.etc ' NS £4.00

27 FEB 86 0 01 19706806

EC EUR 10127 Envi/Qualf
LifezMicr.Obse/Comp,/Pasq./
SmiLStabClas/Condetc. 0 NS
£2.70

1 1 MAR 86 ' 0705812626
UKAEA AERE R11942 : Effects/
temperature/irra./piez.acoustic
transducer/materials - NS £5.00

19 MAR 86 O 9251013276
FAO Training Series No.7 Finding
Fish with Echo sounders ' NS

£9.75

30 APR 86 ' 9231022997
UNESCO Mono./Camm.Tech./
Util.7 : Sound Production» Tech.
Notes/Non-technicion 0 NS 2550

28 MAY 86 0 011751862X
Draft Code of Practice on Sound

Levels in Discotheques ' OP £330

6 JUN 86 0 0119986426
EC Official Journal L137 Vol.29
24/05/86 ' SX £0.00  

4 AUG 86 ' 0119710145

EC EUR10136 : |n-Serv.Moni./
|nte.$tress Corn/Hot Blast Stove
Domes/Acou.Emiss. - NS 2690

14 AUG 86 ' 0118838490

HSE Noise Reduction at Buckle
Folding Machines 0 - £2.50

2 JAN 87 ' 0119992264
EC Official Journal L 344 Vol,29
06/12/86 ' SX £0.00

1 JUN 87 ' 0119171339

EC EUR 10787/11 NuclScie/
TechSeol/Exnl Bore/Clay Asses/
Bore.Cement Etc. Vol.2 ' NS
£9.50

24 JUN 87 0 9280711075
E.86.lII.D.9 UNEP Envi.Aspe./
Tron./Citi.Guid./
Envi.Soun.Tron.Syst./Urban Areas
' NS £9.25

29 JUN 87 ' 9282568881
EC EUR 10857 Acoustic P-wave ve-
locity measurements/cotaeffect/

rock salt 0 NS £350

29 JUL 87 ' 0119714035

EC EUR10499 Stee.Prod.:Redu./
ReciMarks/ High Freq.Vibratian/
Cont.Casting Mould ' NS £8.30

29 JUL 87 ' 0119714043

EC EUR10597 Meas.& analysis :
Acoustic Emission from Steels and

Structures ' OP £15.80

30 JUL 87 ' 0119714108

EC EUR 10599 Tech.Steel

ReseMeas/Analy. Acoustic Emis-
sion Monit/Steels/Struct. 0 NS
£17.50

31 JUL 87 ' 0118050834
SIF : Road Traffic 5GP 1 Motor Cycle
Noise Act 1987 C1134 0 ♥ £1.40

7OCT 87 ' 0110777301

51 1987/1730 Control of Noise
(COP for Construction/Open Sites]

Order 1987 0 ♥ £0.65

13 NOV 87 0 9251025517

ElFAC Occa.Paper 17 EIFAC

Expeon Peta. Fish Stock Asse./
AcouMethi/Lake Tegel ' NS £5.00

4 FEB 88 ' 0119716356

EC EUR1 1 106 :Tech.$tee1 Rese:
Steelmaking Stru.Refi./Inga./Cont.
/Prod./ Vibr.Energy ' NS £11.60

14 MAR 88 0 0110563615
SI 1988/361 Construction Plant/

Equipment (Harmonisation/Noise

Emission Stan.) Regs 0 ♥ £3.20

9MAY 88 ° 0119717301

EC EUR11291 Nuclear Science/
Technology Deve./|mpl./Etc./
SpheGeom/Euler Etc. ' NS
2750

25 MAY 88 ' 0118839721

HSE/PIAC Noise Reduction/Web
Fed Presses 0 - £31.90
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Publications
Z:

University
of Southampton

ISVR SHORT COURSES ♥ 1998

An introduction to Mechanical
Vibration Measurement
Techniques

7-9 January

An Introduction to the
Processing and analysis of
Vibration Data

12-14 January

An Introduction to Signal

Processing
19-23 January

Acoustic Instrumentation and
Measurement

28♥28 January

30 March-3 April Introduction to DSP Design

6-8 April Vibration Control

29 June♥3 July Measurement and Acquisition

7-9 September 17th Engine Noise and
Vibration Control

9-11 September 7th Vehicle Noise and Vibration

27th Advanced Noise and
Vibration

14-18 September

14-18 September Adaptive Methods

Conference - 2000

7th International Conference on
Recent Advances in Structural

Dynamics

22-25 August

Further information regarding the above courses
may be obtained from Mrs. Maureen Strickland
Institute of Sound and Vibration Research
The University, SOUTHAMPTON, 8017 13]

Tel: +44 (0) 1703 592294
Fax: +44 (0) 1703 593190
e-mail: mzs@isvr.sotan.ac.uk

Issued September 1997  
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7 JUN 88 ' 0115508473
Calculation at Road Traffic Noise '

- £6.80

8 JUN 88 ' 0705813371
UKAEA AERE 63525 |mpr./EvaI./
Laser Intel /Absolute Meos./Disp./
UIIr.Vibr,/15MHZ ☁ ♥ £6.00

20 JUL 88 ' 9282582868
EC EUR1 1369 Application/random
vibration approach/seismic analy-
sis/LMFBR structu. ' NS £9.75

8 SEP 88 ' 0119718545
EC Eur 11576 BCR Into.AppI.Metr:
InteI/ Labo.Soun.Insu.Meas./
WindPanes ° NS £16.50

30 SEP 88 ' 0110876407

SI 1988/1640 Motorcycles
(Soun.Leve.Meas Cert) (Amend-
ment) Regulations 1988 ' OP
£5.10

23 NOV 88 ' 0110880005
SI 1988/2000 The Noise Insulation
(Amendment) Regs. ' - £0.85

30 MAR 89 0 0118854887
HSE Factory Form F2381 COP/
Redu/Expo/Employed Pers./
Noise/App.5/Rec./Octave ' ♥
£3.00

17JUI. 89 ' 0110971272
SI 1989/1127 ConsPIant/Equi.
(Harm./Nois Emission Stan.)

(Amdt.) Regs. 1989 0 ♥ £0.90

1 SEP 89 ' 0117522058
Building Regulations 1985 (Cam-

pIete Package) (1990 Edition) 0 OP

£55.00

8 SEP 89 ' 011097591X

SI 1989/1591 MotorcycleslSound
Level Meas.Cert.)(Amdt)(No.2)
Regs.1989 ' OP £5.10

8 SEP 89 ' 9287116695
COE Mass Media : Sound and Au-
diovisual Private Copying - NS
£2.70

11 SEP 89 ' 0119670496

EC Official Journal L253 Vol.32
30/08/89 0 ♥ £4.75

6 OCT 89 ' 0110977904
51 1989/1790 NOISE AT WORK
REGS. 1989 0 ♥ £1.95

28 DEC 89 ' 0119673339
EC Official Journal L363 Vol.32
13/12/89 0 NS £2.50

13 FEB 90 ' 011003161X

SI 1990/161 HOUSEHOLD AP-

PLIANCES (Noise Emission)

Regs.1990 ' ♥ £1.35

7 MAR 90 - 0337082243
Building Regs.(N.l.) 1990 Tech.
Book. G Sound - BE 2630
8 MAR 90 ' 9282608301
EC EUR12344 ENERGY: Manu/
soun/heat insu.pane/using rege .raw

mate.:Demo.proiect ' NS £4.50

44  

27 APR 90 0 0337801479 ☁
SR I990/147 , NOISE AT WORK
Regs. (NJ) 1990 0 BE £2.30

19 JUN 90 ' 0855181931

AWE Report No.O 5/90 : Survey/
Vertical Component/Seismic
Noise/Falkland Islands ' NS £5.00

31 JUL 90 ° 0110045149

SI 1990/1514 Air Navigation
(Noise Certification) Order 1990 '

- £2.70

21 AUG 90 ' 0118354305

HSE HS (G) 56/ Noise Guide 3 to

8 Noise Assessment Inlormation &
Control ' - £3.00

18 OCT 90 ' 0117523437
Report of the Noise Review Work«
ing Party 1990 ' -£7.20

22 OCT 90 0 0117523380

Control of Noise at Surlace Mineral
Workings ' ♥ £11.95

17JAN 91 ' 0118555778

HSE Noise in the Workplace : A
Select Bibliography 198589 ' -
£3.25

4 FEB 91 ' 0118855506

HSC(RIAC) Noise control in the rub-
ber industry ' - £8.50

18 MAR 91 ' 9264134573
OECD : Fighting Noise in the

19905 ☂ - £12.00

5 JUN 91 ' 0119727633
EC EUR 13380 Deveol Guidi/
Choice/Loud. Positions/BuiIdAcou.
Laboratory Measure. 0 OP £13.50

5 JUN 91 ' 0855181966

AWE 0 20/90 : Dete./Loca./Near-
Regional SeisDist/Esderray:
Study/Noise etc. 0 NS £5.00

12 DEC 91 ' 0118859005
HSE. RP 29. Survey of exposure to
hand arm vibration ' - £5.50

12 DEC 91 ' 0118859021

HSE CRR 28/1991 Investigations of
machinery noise reduction at
source 0 ♥ £20.00

12 DEC 91 ' 0118859498
HSE CRR 1/1987. Noise exposure
& hearing ' - £35.00

12 DEC 91 ' 0118859730

HSE CRR 23 Eltects of ageing on
tractors . NH £20.00

16 DEC 91 ' 0118859323

HSE. RP 26. Survey of exposure to
hand / arm vibration in the UK 0
SU £11.50

16 DEC 91 0 0118859447
HSE CRR 18/89 Exposure to noise
in agriculture ' - £55.00

16 DEC 91 ' 0118859846

HSE RF 9 Vibration injuries at the
hand and arm: occurence/
evolution/standards ' SU £1.50  

16 DEC 91 ' 0118859951
HSE CRR 35/1991 Survey of sound
levels at pop concerts ' NH £20.00

10JAN 92 ' 0117523151
DOE Building Regs.1991 Approved
Document Er Sound Insulation 0 -
£6.25

4 FEB 92 ' 9282634302
EC:EUR13890: Intercomparison oi
in-duct Ian noise measurements '

NS £10.25

14 FEB 92 0 0110231686

SI 1992/168 Lawnmowers [Har-
monisation/Noise/Emission Stan-
dards) Regs. 1992 0 ♥ £4.50

5 MAR 92 ' 9282633632
EC EUR13873 Nuclear Sci/Tech.
Acoustic/ Mon.Techn./Cor. De-

grad./Cem.Wast.Canister I NS
£3.75

12 MAR 92 0 011023488X
SI 1992/488.Construction PIant/
Equipt./Harmoniz.Noise
Emis.Standrds./Am.Regs. 0 -
£0.65

20 MAR 92 ' 9282633985
EC: EUR13868 Nuclear Sci/Tech
Exper.stu.detection/Free lluids/
Gases/Waste pack. 0 NS £5.75

22 JUL 92 0 9282640892
EC Environment Legislation volume
5 Noise ' - £15.50

15 DEC 92 ' 0110257782
51 1992/3043.Construction Plant
Equip./Harmonizotion/Naise
Emiss.Standa/N|/Regs ' ♥ £1.05

16 DEC 92 ' 9282642879

EC EUR14153 NST AppI/random
vibration appro/seismic analysis/
LMFBR structures ' NS £8.50

24 MAR 93 ' 928265110X
EC EUR14484 EC/TSR:In1|u./vibr./
compared with/post weld heat tr./
lati.beh./rep - NS £10.25
6 MAY 93 0 0117527793
DoE; MPG11: Control of Noise at

Surlace Mineral Workings 0 ♥
£4.00

27 MAY 93 ' 0119734338
EC: EUR14406 BCR into. :applied
metroIogy Intercomparison/sound
calibrator ' NS♥ £11.75

7 JUL 93 ' 011882032X

I'ZSE Ollshore tech.rpts.OTH 92/

379 Crit./ Assess.Wind lnduc.
CrosslI.Vort.Vibr./ ' ♥ £20.00

16 AUG 93 ' 0119122855

EC ol'licial iournaI C 211 voI.36
05/08/93 ' NS £5.25

29 OCI' 93 ' 0107193930

HI Debates 92/93 Vol. 549 No.
193 28/10/93 ' - £4.20  

11 NOV 93 ' 0105440930
PGA 1993 Ch.40 Noise & Stat-

utory Nuisance Act ☁ - £4.30

31 DEC 93 ° 0115513604
DTp Report of Field Study of Air-
crol't Noise 8 Sleep Disturbance ' -
£1 1.00

7 JAN 94 ☁ 0118058584

SIF:GP 46 SGP 4. Environment/
Pollution P Noise & Statutory Nui-
sance A1993, ch.40 0 - £4.45

22 MAR 94 0 0113305656
CCTA: ITIL Management/acoustic
noise ' ♥ £35.00

6 APR 94 ' 0119736969
EC EUR14860 BCR Inlo.ser.

applmetrology Calibration/sound
intensity instrument ' NS £9.00

9 MAY 94 ' 0119737485

EC EUR14761 BCR Into/Appl. me-
troIogy Dev./stand.meas.meth./
ultra sound then. ' NS £5.75

3 JUN 94 9 0110443861

SI 1994/1386 House hold Ap-
pIiances(Noise Emission)
(Amdt.)Regs.1994 ' - £1.10

6 JUL 94 ' 0337083258
DOENI Building Regs. 1994/
Tech.BookIet (31/ Sound Conver-
sions ' BE £4.50

11 JUL 94 ° 0110447344

51 1994/1734 AeropIonce Noise
[Limitation on Operation of Aero-
planes)(Am.)R.1994 ' - £0.65

11 JUL 94 ' 0337083339
DOENI Building Regs. (NJ) 1994
[pack = SR + 8 new technical book-
lets] ' BE £43.40

15 AUG 94 ' 0337083363
DOENI Building Regs (NJ) 1990

1994 ed. technical booklets F, G, L

and N am. 1 0 BE £0.65

3 OCT 94 ' 0117529249
DoE PPG24 Planning Policy Guid-
ance Note Planning 8. Noise ' -

£6.90 '

10 OCT 94 ' 9291203769

NCM: Nord series 38/1993 Air
traiiic noise colcuIation- Nordic

guideline ' £18.25

29 NOV 94 0 0717604543

HSE noise work guide 1,2 0 ♥
£3.50

19 DEC 94 0 0717607437

HSE H5688 Hand arm vibration 0
- £7.50

13 JAN 95 ' 0119739194

EC EUR15873 BCR inlo.:AppIiecI
Metrology Intercomp./sound power
measurements ' - £20.00

30 JAN 95 ' 9282675149

EC 2nd European conlerence on
underwater acoustics 1994 Vol. 1
0 - £51 .00
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30 JAN 95 0 9282680002
EC 2nd European conference on
underwater acoustics 1994 vol. 2 '
NS £51 .00

17 MAR 95 0 0110526325
SI 1995/722 Police (Disposal at
Sound Equipment) Regs.1995 0 ♥
£1.10

17 MAY 95 - C10128442X
Cm 2844.DSS/IIAC Hand Arm Vi-
bration Syndrome: Report 0 ♥
£3.55

7JUN 95 0 0110530233

SI 1995/1323 Motor Vehicle/Type
Approval Goods Vehicle/GB/
Amdt./ Regs 95 0 - £2.80

7 JUN 95 ' 0110530268

SI 1995/1322 Motor Vehicle (Type
Approval) (GB) (Amendment) Regs
1 995 ¢ ♥ £1 .55

10 JUL 95 0 0717606368
OTI 92 555 VIBRATION OF PIPE-
LINE SPANS 0 NH £10.00

13 JUL 95 ' 0115517545

DOT Calculation at Railways Noise
1995 , O - £10.95

27 JUL 95 0 0717606481

HSE: HS(G)109 Control of Noise in

Quarries ' - £4.50

28 JUL 95 ' 0119143143
EC Otlicial Journal L 168 vol.38
18/07/95 ° ♥ £5.00

28 AUG 95 ' 0717607682

HSE CRR 73/1995 Dust & Noise in
Construction Process ' - £10.00

14 SEP 95 0 0110534328
SI 1995/2370 Motor Cycle Silence
& Exhaust Systems Regs. 95 ' ♥
£1.55

15 SEP 95 ' 0110534344

51 1995/2357 Construction Plant/
Equipmt/Harmonizatian/Noise
Emis.Stand/Amdt/Regs ' ♥ £1.10

31 OCT 95 ' 0106152955

HC Debates Vol.265 No.152 30/
10/95 ° - £7.50

6 NOV 95 ' 0337919097
SR 1995/409 THE NOISE IN-
SULATION REGS,(NJ) 1995 0 BE
£4.15

6 NOV 95 0 9264145788
OECD Road Transport Research
Road Side Noise Abatement ' -
£32.00

17 NOV 95 0 0717607917
HSE HS (G) 138 Sound Solutions/
Techniques to Reduce Noise at
Work ' - £10.95

5 DEC 95 0 9287128642

COE Measures/Sound & Audio
Visual Piracy Recommno. R (95)1

' ♥ £4.50

 
14 DEC 95 O 010602096X

HC Debates Vol.268 No.20 13/
12/95 95/96 ' - £7.50

21 DEC 95 C 0717607208
NOISE REDUCTION AT FOUNDRY
SHAKEOUTS 95 D ♥ £14.50

2 FEB 96 ' C717609375
HSE OTH 94 430 BLAST AND
SHOCK INDUCED ' ♥ £15.00

19 FEB 96 ' 0106052969

HC Debates Vol.271 No.52 16/
02/96 95/96 ' - £5.00

26 FEB 96 0 0104004967

HLP4/HCP 34 i 95/96 Joint Cttee/

SIsI st Rpt ' - £4.65

29 FEB 96 - 0106059963
HC Debates 95/96 Vol.272 No.59
28/02/96 ' - £5.00

4 MAR 96 ' 0110541405

51 1996/428 Noise Insulation/
Railways/Other Guided Transport
System/Regs. 1996 0 - £3.70

5 MAR 96 ' 0113222335

DH/NHS Estates HTM 2045 Acous-
tics Management Policy ' - £30.00

5 MAR 96 0 0113222343
DH/NHS Estates HTM 2045 Acoustics
Design Considerations ' ♥ £35.00

5 MAR 96 ' 0113222351
DH/NHS Estates HTM 2045 Acous-
tics Validation 8t VerilJOperationaI
Managt. 0 ♥ £35.00

5 MAR 96 ' 011322236X
DH/NHS Estates: HTM 2045
Acoustics Audiology ' - £35.00

15 MAR 96 0 0717607283
HSE CRR 63 NOISE AND THE
FOETUS ' - £25.00

10 APR 96 ' 0104040963
HLP 40/ HCP 34-ix 95/96 Joint

Cttee. On Sls/ 9th Report 0 - £4.00

30 APR 96 0 0102275963
HCP 346 95/96 Stan.Ctte.C MOP/
Noise Bil 1 13/03/96- 03/04/96
' - £2.00

13 MAY 96 0 0106100963
HC Debates 95/96 Vol.277
No.100 10/05/96 ' - £5.00

15 MAY 96 0 0107091968
HL Debates 95/96 95/96 Vol.572
No.91 14/05/96 ' - £2.50

23 MAY 96 ' 010709696X
HL Debates 95/96 Vol.572 No.96
22/05/96 ' ♥ £2.50

13 JUN 96 0 010408796X
HLP 87 95/96 SeI,Comm.Scrutiny
Delegated Powers 24th report ' -
£4.30

17 JUN 96 ' 0107106965

HL Debates Vol.572 No.106 14/
'06/96 95/96 ° - £2.50
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28 JUN 96 ' 0107114968

HL Debates 95/96 Vol.573

No.114 27/06/96 0 - £2.50

4 JUL 96 0 0107118963
HL Debates 95/96 Vol.573
No.118 03/07/96 ° ♥ £2.50

15 JUL 96 ' 0106134965

HC Debates 95/96 Vol.281
No.134 12/07/96 ' - £5.00

23 JUL 96 ' 0105437964

PGA 1996 (211.37 Noise Act D ♥
£2.85

4 SEP 96 ' 0110629744
SI 1996/2219 (C56) Noise Act
1996 Commencement No.1 Order

1996 ' ♥ £0.65

20 SEP 96 ' 928277709X
EC DIR 84/536 consolidation/9
languages Iaws/sound/Ievel power
generators ' ♥ £13.75

23 SEP 96 ' 9282774856
EC DIR 84/537 consolidation/9
languages sound/IeveI/concrete
breakers/picks ' ♥ £26.00

23 SEP 96 O 9282777952
EC DIR 84/538 consolidation/9

languages Permissable sound/
Ievel/Iownmowers ° ♥ £23.00

25 SEP 96 ' 9282774791

EC DIR 79/1 13 consolidation/9
languages Laws/Noise Emission/
Construction Plant 0 ♥ £37.00

25 SEP 96 0 9282777081
EC DIR 84/535 consolidation/9
languages Permissible Sound Pow-
er/WeId.Generators 0 ♥ £13.75

25 SEP 96 0 9282777219
EC DIR 84/533 consolidation/9
languages Permissible Sound Power
Level/Compressor ' ♥ £19.00

26 SEP 96 0 9282774732
EC DIR 80/51 consolidation 9 Ian-
guages Iimit.noise/subsonic aircraft
' ♥ £10.00

26 SEP 96 ' 9282776778

EC DIR 84/534 consolidation/9
languages permissable sound lev-
eI/tower cranes ' -♥ £26.00

26 SEP 96 0 9282776786
EC DIR 86/662 consolidation/ 9
languages limit/noise trn. hydraul-
ic excavators ' - £32.00

20 OCT 96 ' 0115518738
DOT Calculation ol Railways Noise
1995 Supplement no, 1: Eurostar
Trains ' ♥ £3.50

8 NOV 96 ☁ 0109210964

HCSC debates 95/96 C:Ott.Report
Noise Bill 13/03'03/04/96 ☂ -
£23.20

12 NOV 96 ' 0119155435

EC Olticial Journal L 282 vol. 39
01/11/96 0 -£16.75   

18 NOV 96 9 0107014971

HL Debates 96/97 Vol.575 No.14
14/11/96, '-£2.50

18 NOV 96 0 0118060333
SlF Gp,46 Sgp.4 Environment
Noise Act 1996, chapter 37 v ♥
£3.00

13 DEC 96 ' 9282768716
EC European Community envt leg-
islation Vol. 5: Noise [2nd edition
1996] O - £6.00

28 JAN 97 ' 0102084971

HCP 36'ix 96/97 Sell Comm, Eu-
ropean Leg.9lh report - ♥ £8.80

29 JAN 97 ' 0106051970

HC Debates 96/97 Vol.289 No.51
28/01/97 0 - £5.00

7 FEB 97 ' 0102100977
HCP 36 xi 96/97 SeI.Cttee. on Eu-
ropean Legislation: 11th Report 0 ♥
£9.50

13 FEB 97 0 0103083979
HCB 83 96/97 Airport/Aerodrome
(Noise) Bill lMGin] ' - £0.65

20 FEB 97 0 0109667972

HCSC Debates 96/97 Eu-
rope.$tand.Cttee A Future Noise
Policy 19/02/97 - ♥ £5.00
4 MAR 97 0 071761266X

HSE CRR 116/1996 Costs & ben-
etits of Noise at Work Regs. 1989
' ♥ £50.00

9APR 97 ' 9291208361

NCM TemoNord 19961525 Rood
trottic noisezNordic prediction
methods ' - £13.00

9 APR 97 0 929120837X
NCM TemaNord 1996:524 Rail-

way traltic noise:Nordic prediction
methods o ♥ £1300 ~2~

Footnote

Major General Bill O☁Cal-
Iaghan, aged 76, the UN's

first Force Commander in
the Lebanon, has joined

the queue of 9,000 per-
sonnel and former per-
sonnel of the Irish Army in
claiming Compensation for
hearing impairment arising
from their military activities.
The claims are believed
likely to cost the Irish gov-

ernment around £350 mil-

lion. ♥ Report in the Dublin

Evening Herald 10/10/97.

(Population of Ireland is
3.52 million ♥ Ed)
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Hoare Lea & Partners Acoustics

are a specialist division of Hoare

Lea 8. Partners, Europe's longest

established firm of Consulting Engi-

neers founded in l862.

Originally set up more than 30

years ago to support the environ-

mental engineering activities of
the main Practice, in excess of

85% of HLPA's work now emanates
from external clients from all

spheres of activity, Fields of work
in which HLPA are regularly in♥
volved include:

- Architectural Acoustics
- Building Systems Acoustics

- Environmental Noise
- Transportation Noise

- Industrial Noise
- Planning
- Expert Witness Representation

- Wind Farm Noise

- Research and Development

Due to continued success, HLPA is

  
  

  
  
  

  

   
  
   

   
  

   

    

  

    

  

  

  

HOARE LEA & PARTNERS

ACOUSTHCS
currently seeking to expand its

Bristol. London and Birmingham
operations.

 

Vacancies exist at all levels,
from graduate engineer to se-
nior management. Applica-

tions are welcomed from can-
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HOARE LEA
W

ACOUSTICS

   
didates who consider they could
add to HLPA's already highly suc-

cessful teams

Applicants should ideally have a

first or higher degree in acoustics
or a closely related topic, be ☁

highly self motivated and able to

work efficiently under pressure.

In return the packages offered by
HLPA will include a competitive

salary and benefits appropriate to
the experience of the applicant
and the post being filled. Career

prospects are excellent.

If you feel you have the skills and

experience we are looking for,
please send your CV and current
salary details in confidence to:

Dr Andrew Bullmore
Hoare tea 8. Partners Acoustlc:
140 Aztec West Business Park
Almondsbury
Bristol 3512 47x

 

Clark Door Limited has special-

ised for many years in the design
and manufacture of hinged and

sliding Acoustic Doors for Sound
Studios, Theatres and Industrial

Applications. We have recently
added to our range a high attenua-
tion (Rw56) sliding door with an
optional Fire rating to BS 476.

Clark Acoustic sliding doors require
no floor track ensuring trouble free

movement of goods and long seal
lite. For further information contact

Clark Door Limited
Willowholme

Carlise CA2 SRR

England

Tel: 01228 22321 QUEER!
Fax: 01228 401854EEEEJ|E

Quality System Certi cate No we

Assessed to BS 5750 Part 2

ISO 9002/ EN 29002
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n LARsoNDAVIS
arid STAY WITHIN THE LAW AT AN AFFORDABLE PRICE

leading edge technology in Noise and Vibration Instrumentation
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TEL: 01642 491565
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REDCAR STATION BUSINESS CENTRE STATION ROAD REDCAR T510 2RD »

 

☁ is. Larsonoimvrs offers a wide

☁D r range of noise measuring
l ,,

.Lwn'iza : instrumentation for Noise at

Work applications.

The latest addition to the range is a

sound level meter incorporating real

time true digital Octave and Us Octave

analysis capabilities specially designed

to save enormous amounts of time and

providing highly accurate data. This

flagship instrument will accompany

existing, and other new instruments,

including a range of simple to operate

☁Point and Shoot☂ integrating sound

level meters, some with Octave Band

analysis capabilities, and the popular

NoiseBaclgeTM miniature profiling noise

dosemeter.

Simple to use WindowsTM based

computer software enhance the

instruments capabilities further and give

graphical plots of time histories for easy

to see analysis of captured data.

The Larson-Davis two year guarantee

and high quality aftercare service

enhance the Noise at Work

instrumentation package which can

be customised to meet the individual

needs of every user.

To find out how you can measure with

confidence, in a quick, easy and

effective manner fulfilling your legal

obligations, contact Larson-Davis.

ARSONoDAVIS
' the needs of Industry and environment.

FAX: 01642 490809
email:aboyer@enterprise net E) http://www.iordav.com Larson a☁f;
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New Products

CEL INSTRUMENTS LTD
A New Loudn 5 Meter
The international standard, ISO 532
Part B: I975, based on work by Dr

Zwicker, establishes a single num-
ber descriptor to define the audible
effect of 'Ioudness' as perceived by
a listener, It is based on steady state
noises which can be measured in

full octaves or 1/3 octave band-
widths. Groups of Frequency bands
are added together and amplitude
based corrections are then applied
to determine a unit which can be
expressed as 'Sones' or 'Phons'.

☁Loudness☁ measurements require
considerable processing power usu-
ally only provided by large and
complex laboratory analysis systems
but the 500 range of Real-Time
Analysers from CEL Instruments uses
Digital Signal Processing (DSP) tech-
nology to offer the equivalent power

but withthe convenience of a hand-
held instrument that can be used
with equal effect under field or
laboratory conditions.

CEL's 500 Series

  

Real-Time

 

Sound Level Analysers can calculate
a steady state spectrum, in I/3
octaves, of either I00 or 500 ms

duration. This is possible because
the instrument uses group averaging
of IO ms spectral data. These steady
state spectra can then be used to
calculate the Loudness value, the
Loudness level and the Loudness/
Time history profile.

The 500 series can be specified
with a standard 500 kb or 2 Mb
memory to enable the instruments to
cope with the most demanding
measurement sequences. The stored
data can then be output directly to a
standard printer, in a preset report
format, or down-loaded to a com-
puter for further processing or the
preparation of full reports.

The Loudness application can be
specified at the time of ordering a
CEL 500 series Real-Time Sound
Level Analyser or it can be added at
any time to an existing CEL
analyser.
QEL 499 series Sound Level Meters
A new series of sound level meters
from CEL have an icon based key-
pad and a large screen that displays
information on the chosen criteria

 

A CEL Type 900 Series Sound Level Meter  
and the measurement
results in a clear and
legible format. The

screen icons are

arranged to reflect the
position and functions
of the buttons on the

keypad which makes
the selection of param-
eters and functions
intuitive and therefore
easy to learn.

The 400 series,

based on the advanced
technology used in
CEL's 500 real-time
sound level analyzers,
are also modular in
nature to provide a
wide choice of models.
Purchasers can specify
instruments to include

iust broad-band meas-
urements or to add fre-
quency measurement
capability. Here too the
customer has a choice
of octave, or octave

and third octave band  48 Acoustics Bulletin September / October 1997 

functionality. All variants are avail<
able as Type I (precision) or Type 2
(industrial) instruments. Clear
upgrade paths exist to enable users
to choose a model that suits their
current needs and to have the free-
dom to add further functionality as
and when required.

There are two main models in
the range, the 440 standard version
and the 480 which offers additional
timed measurement functions that
can be used to automatically start,
stop and store a number of meas-
urement runs during a working
period.

A comprehensive choice of
measurement criteria and ranges
are available in each model to ena☁
ble the instruments to meet the
demands of differing regulatory
requirements for noise assessments

and product compliance testing.
To eliminate the need for hand-

written records the 400 series have
on-board memories and data down~
load capabilities. It is possible to
store measurements automatically or
by manual instruction and data can
be printed out, in a preset report
format, to any standard printer.
Results can also be downloaded to
computers, using a CEL WindowsTM
software program, for further pro-
cessing and report writing.
For more information contact CEL
Instruments Ltd, 35-37 Bury Mead
Road, Hitchin, Herts $65 IRT Tel:
OI462 4224i I Fax: OI 462
422511 Email; sales@cel.ltd.ul<
Website: http//www.cel.ltd.uk
CEL Instruments is a Key Sponsor of
the Institute.

THE NOISE CONTROL
CENTRE
FimrFoer
In addition to its extensive range of
sound absorption products, The
Noise Control Centre has launched
its latest innovation, FiberForm® the
friendly alternative to glass fibre and
mineral wool.

FiberForm® is a totally new type
of noise absorption material based
on a special structure of polyester
fibres containing no resins or bind-
ers. The fibres, which are locked
together during the manufacturing
process, are non-irritant and do not  
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Frequency Hz

Comparison ol 25 mm thick FiberForm® with Glass

 

Fibre & PU Foam. All materials at a similar density.

 

release into the atmosphere even in

high velocity airstreams or when
subjected to serious vibration, The
product is tire resistant to Class 0
Building Regulations, odourless and
gives all no harmlul/toxic lumes
when consumed in a tire.

FiberForm® is available in stan-
dard sheet Form at either 25 mm or
50 mm thickness and can be sup-
plied in a variety of surlace lin-
ishes, with the option ot selt adhe~
sive backing. Custom made
components can be produced and
can include cut shapes, edge sealed
and three dimensionally moulded
design features. The acoustic per-
lormance of FiberForm® compares
very tavourably with both fibre and
absorptive Foam products, (see
graph).
For Further inlormation on Fiber-
Form® and other products within
the Noisco Product range contact
The Noise Control Centre, Crown

Business Park, Old Dolby, Melton
Mowbray, Leics LE14 3NQ Tel:

01664 821810 Fax: 01664
821820.
The Noise Control Centre is a Spon-
sor Member of the Institute.

LOCHARD
Portable Outdoor Noise Measure-
ment with the EMU 1200
Lochard 1105 announced The release

ot the EMU 1200 portable noise
monitoring unit which is available
as part ot the NoiseWare range at  

unattended outdoor noise mon-

itoring instruments.
The EMU 1200 is Functionally

identical to its bigger brother, the
EMU 1000 permanent Environ-
ment Monitoring Unit. Currently
over 200 units are in use around
the world.

The EMU 1200 can be used in
applications that require unattended
measurement lrom periods ot a Few
hours up to several months, such as
construction noise, road traltic sur-
veys or railway noise monitoring. it
is also ideal as a raving measure
ment unit as part at a larger noise
monitoring system.

The unit monitors three types 01
noise data the overall noise cli-
mate which reports a number ol

acoustic metrics over three dillerent
simultaneous time periods, (ii) noise

events based on threshold detection
(iii) one second time history data.
Optionally the unit will report noise
event inlormation in one-third
octave bands, and simultaneously
monitor weather conditions.

The EMU 1200 incorporates the
Lochard-(ERAS 41 DM digital micro-
phone, which represents the state ot
the art in outdoor microphone tech-
nology. its digital output results in a

very low noise lloor, high dynamic
range and the llexibility of cable
lengths in excess oi 50 m. Option-
ally the unit comes with a Digital
Mobile phone, built into the unit, For

remote access to all Functions.
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Like all the NoiseWare range of
instruments the unit is custom
designed for outdoor use and incor-
porates a number ol Features to
ensure reliability and ease ol
deployment, data collection and
reporting.

The unit exceeds the require-
ments oi IEC 651, IEC 804 Type 1
and also the dralt standard IEC
1672 class 1. It is currently in the
process of obtaining PTB pattern
approval.
For Further details see the Lochard
web page or contact: Phil Stol-
lery, Lochard, Gelderd Link, Gel-
derd Road, Leeds LS12 6EU Tel:
0113 279 0960 Fax: 0113 231
9381 Email.inlo@lochard.com.
au. |nternet:http://www.lochard.
comou

THELCASTLE
Faster Flow of Fans
Thelcastle are now oltering custom-

ers computerised Fan Selections
aimed at improving the quality and
amount ol information on tans and
reducing the time lrom enquiry to
quotation and ultimately delivery:
usually a same-day quotation is
normal.

The programme enables Thel-
castle to match all the criteria
requested by customers; volume,

pressure, sound power and sound
pressure spectrums. The programme
also enables Thelcastle to meet the

required performance with a tan
absorbing the lowest amount ol

power.
Thelcastle carry a wide stock

range, axial and bifurcated units up
to 22' diameter, while units up to
50☂ are available, The computer
programme will produce technical
data sheets including performance
curves and charts to show sound
characteristics.

Established For over 23 years,
Thelcastle are able to alter customer
specilic tailor-made axial, bitur-
cated and centrilugal tans to meet
special requirements and a lull back
up service.
For more information contact Roger
Heap, Product Manager, Thelcastle,
Newhaven Business Park, Barton
Lane, Eccles, Manchester, M30
OHN.
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CSTB
CARMEN
The French Centre For Science and
Techniques of Building, the CSTB,
has designed an electroacoustic
system that modulates the acoustics
at an auditorium according to its
use. Based on the virtual wall prin-
ciple, the system can be used For
conlerences, theatre productions,
classical or rock concerts, opera
and other events. Called CARMEN,
it has been designed to obtain the
best natural reverberation eiiect tor
each event, this without modifying
the architecture of the auditorium or
using on-stage microphones.

CARMEN comprises a number
at active cells (ranging from to to
32), each containing a microphone,
an electronic filtering unit, a power

amplilier and a loud-speaker.
Placed around the walls and ceiling

oi the auditorium, the cells iorm vir-
tual walls.

The CARMEN system is not a
classical sound reintorcement sys»
tem. The innovative layout oi the
microphones and loudspeakers

  

produces completely
natural acoustics. Most
auditoriums can thus
become multi-purpose,
simply by increasing the
reverberation tacth

over the entire tree
quency range as
required. CARMEN also
adiusts a certain num-
ber at other parameters, ☜55,0☝

such as the intelligibility "3
oi speech or the sub- '
mergence oi listeners in
musical sound. It is even
possible to use the sys»
tem to create an audi-
torium ettect tor open-
air entertainment.

CARMEN's design
gives the user precise
control over all pro-
cessing parameters, and
also provides a user-
lriendly command and
control interiace. The
operator merely adiusts

 

   Noise reduction planning with lMMl 4.0 tor
Windows ♥ shown for the city at Wijrzburg

  

the system lrom a con-
trol panel by selecting the appropri-

    orma acoustics. Bottom. Acoustics improve
CARMEN system From CSTB

ate setting, such
as 'conterence',
'theatre' or 'sym
phony'.
For more inlorma»

tion contact: Mme

M Heros, CSTB, 4
avenue du Rec-

teur Poincare,

75782 Paris
CEDEX 16 Tel: 00
33 140 50 28 56
Fax: 00 33 i40
5O 28 48 Email:
heros@cstb. tr

woLFEL
IMMI 4.0 for
M
IMMI 4.0 lor
Windows, the
noise prediction
soitware, lrom
German company
Waltel has been
enhanced by add-
ing new inter»

national calcula*

tion methods ([50
9613-2 and
NMPB), and
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NOISY (NOise Information SYstem),
a module allowing For management
at measurement data, calibration oi
model calculation and reporting.
mm
mm
The range at noise prediction meth~
ods available in IMMI 4.0 for Win☁
claws has been enlarged to include
the French road noise guideline
NMPB (developed by CERTU) and
the international industrial noise
guideline iSO 9613♥2.
NOISY a NOise Information
am
Now the soitware goes beyond
noise prediction software, with
NOISY giving the means oi com-
bining geographic iniormation
describing the site, predicted noise
levels and measured levels. With
NOISY, IMMI 4.0 For Windows now
uses its lull potential For GIS-like
Functionality to give:

Detection ol Critical Measurement
Points: Reduces the number oi meas-
urements and simultaneously selects
the most critical points by using

IMMI 4.0 tor Windows with normal>
ized emission data even in the most
complex situations.
Reporting of Measurement Cam'
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paigns: Measurement data is linked
to a map at the site designed in
IMMI 4.0 For Windows and uses the
combination of geographic and
acoustic data to generate reports.

Calibration oi Model Calculations:
The calculation model may be cal-
ibrated with [MI 4.0 for Windows
using the measured data: A tuner
g'ives hands-on access to source
description.
For Further information contact
Woliel International Sales Oiiice,
Mr Edgar WetzeI, international
Sales Manager, Vervierser Str 43 B-
4700 Eupen, Belgium Tel: +32 87
56 IO 02 Fax: +32 87 56 I0 04 E-
mail: WoeIteIMess@ Compuserve.
com

ACSOFT LTD
Advgnced Real-Time Sound and

whom
AcSott is now ottering OIdB's Sym-
phonie dual-channel real-time
acoustic and vibration measurement
system, updating the company☁s
acclaimed Concerto to provide a
range oi Facilities unique in note-
book PC-based systems.

   

OI dB's Symphonie dual-channel, real-time acoustic and vibration
measurement system

   

Through plug and play connec-
tion to a notebook running OIdB
soIlware, the small but versatile Sym-
phonie data acquisition unil pro-
vides the Functionality of a high-
accuracy sound level meter, spec-
trum analyser, intensity meter and
DAT recorder. The system has
almost limitless application in envi-
ronmental monitoring, design ver-

itication and building acoustics. Its
reaItime pertormance allows simuI>
taneous analyses in both time and
Irequency domains.

Symphonie is a Full-Featured
Type I integrating data logging
sound level meter. It is a nar-
rowband duaI☁channeI Frequency
analyser operating in real time up to
20 kHz. Spectrum analysis using

 
DESIGN FOR
A DUIET LIFE

I NOISE OONTIIOL MATERIAL I
CAN ACIIIIEVIE «ll-50 IIJECIIBEI. IIIEDUICI'IOINS

I
0 Extensive range ex-slock V

o Self-adhesive backing
0 Clean 8. simple to apply
- Dle-cut to your drawings

maul.
TIIM'PSIIJNI'III'

FERGUSON 84 TIMPSON LIMITED. 5 ATHOLL AVENUE, HILLINGTON.
GLASGOW 652 4UA. TEL: 01 4| -882 4691 . FAX: 0141 -810 3402.

BRANCH OFFICES AT☁: LONDON. BIRMINGHAM. LIVERPOOL
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For free♥ field, pressure, random, or intensity measurements,

there is a Gunnar Rasmussen microphone & preampli er

made to measure.

Combining the latest technology with the best established

techniques we offer a range of 1/4" and 1/2" microphones,

preampli ers, plus type 1 fully weatherproofed monitoring

systems, sound intensity probes and calibrators.

The rugged, stainless steel microphones withstand the lEC

drop test and are ideal replacements for B&K etc,

GRAS microphones are supplied with a five year warranty,

are available from stock and our 381 approved laboratory

offers full calibration services at sensible prices & turn round.

Gracey & Associates
Threeways Chelveston
Norihamptonshire NN96AS

Telephone 01933 624 212  51
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BOO-line FFT or digital filtering in
octaves or third-octaves enables
characterisation at noise sources as

well as vibration analysis in struc-

tural and human-body applications.
Connect an intensity probe and»

Symphonie becomes a real-time
sound intensity measurement system
providing acoustic power calcula-
tions to ISO 9614. It is also a build-
ing acoustics analyser with capa-
bility for single or dual-channel
acquisition oi octave and third
octave spectra, and integral noise

generator for reverberation time
analysis. And it Functions as a dig-
ital tape recorder with playback
capability.

Signal conditioning handles all
kinds oi transducers, and applica-
tion Flexibility is Further enhanced by
inputs For tacho signal, remote con<
trol and loudspeaker connection.

With advanced Windows-based
software, Symphonie is easy to use.
Compatibility with common spread-
sheet and wordprocessor packages
makes report generation Fast and
simple.
For further iniormation contact John
Shelton, AcSoFt Ltd, 6 Church Lane,
Cheddington, Leighton Buzzard LU7
ORU Tel: OI296 662852 Fax:
CI 296 66] 400.
AcSoI☁t is a Sponsor Member of the
Institute.

LITTON DATA SYSTEMS
SEA Software Package
Litton Data Systems has announced
AutoSEAT'V☁, a Fully graphical,
obiect-orientated implementation of
Statistical Energy Analysis (SEA)
For acoustic design. AutoSEA ena-
bles engineers to take a systems
approach to vibro-acoustic design
and analysis, allowing it to be
moved out of the test laboratory
into the CAE concept design
process.

AutoSEA is an interactive pack-
age that allows the system model to
be assembled using experimentally
detined SEA parameters or its own
library at analytical 'subsystem'
components - or a combination of
both.

Within AutoSEA, the engineer
can apply multiple vibroacoustic
inputs to the system model and
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obtain the response of each struc»
tural and acoustic sub-system.
Noise, shock and vibration applica-
tions include the prediction ot noise
and vibration levels, path analysis,
source ranking, analytic model cor-
relation and damping optimisation.

The soItware is fully compatible
with industry standard CAE and FE
databases, enabling the SEA model
to be rapidly assembled. The speed
at analysis and AutoSEA's dynamic
graph windows provides a truly
interactive means of identifying
problems and evaluating potential
design solutions.

Ongoing support For the product
in the UK is provided by two organ-
isations. Litton Data Systems, Cam-
bridge, has nearly 20 years expe-
rience in sound and vibration
consultancy in the Defence Sector.
The Institute at Sound and Vibration
Research (ISVR) at Southampton has
a world class reputation in noise
and vibration. In combination, the
experience oi these organisations
covers noise and vibration applica-
tions in all industrial sectors.

Litton Data Systems☁ European
Operation, based in the UK, was
Formed as a result at the acquisi-
tion by Litton Industries, Inc at
SAIC's (Science Applications Inter-
national Corporation) European
defence business in February
I997. The new company is a large
supplier ot mobile rugged comput-
ers, displays and systems For
defence and associated markets.
Litton is a leader in world-wide
technology markets for advanced
electronic and defence systems,
and a molar designer and builder
of surface combat ships For the US
Navy and allied nations.
For further iniormation contact John
Yale, Litton UK Ltd, Data Systems
Division, 26 Craven Court, Stanhope

Road, Camberley, Surrey, GUI5
38W Tel: OI276 6755☜ Fax:
OI 276 676262.

OSCAR ACOUSTICS
Sgnaspray K13 Spray-9n Acoustic

m
SonaSpray KI3, a versatile spray
on acoustic system produced by The
International Cellulose Corporation
oi Houston Texas, is now available  

in the United Kingdom Irom Oscar
Acoustics. It is a product said to
have beenextensively and success-
fully used across the USA and
Europe and that the acoustic char-
acteristics of SonaSpray K13 pro-
vide a simple, easily applied and
cost eitective means of signiticantly
reducing noise reverberation in all
types at manutacturing, assembly
and processing areas.

The seamless tinish oi SonaSpray
KI 3 is said to provide an ideal solu-
tion tor the ceilings and walls at all
industrial buildings, no problems
being created by diiticult contours
such asdomes or vaults and it can '
be simply applied around pipe or
duct runs. The new product is
applied onto most surIaces including
concrete, wood, gypsum board,
metal or glass, it is relatively light in
weight, will be carried by virtually
all structures without the need for
additional support and requires no
retaining clips or other Fixing
devices.

As SonaSpray KI3 contains no
asbestos, tibre glass or other man
made fibres and the adhesive is a
water based material, it is an acous-
tic product that is totally tree at any
potential health hazards both during
application and once in place. It is
sprayed, by specially trained Oscar
stall, in thicknesses Irom I2 mm up
to ICC mm in a single spray opera-
tion, the☁ product thickness being
selected to achieve the required
acoustic periormance tor each par-
ticular application.

Most industrial type buildings
have ☁hard☁ internal wall and root
surfaces and any noise generated
internally wiII reverberate. Using
SonaSpray KI3 to line buildings
introduces highly absorptive acous-
tic surtaces which are said to
reduce noise build up by rever-
beration. This treatment can also
reduce significantly the need and
cost For acoustic treatment that may
be required for noisy equipment, ie
because the building Fabric will not
retIect the noise around the work
area open top enclosures may pro-
vide sutticient noise reduction or
simple barriers may give adequate
reduction to direct paths at noise to
nearby work stations.
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SonaSpray K13 provides some
noise transmission loss, can be pro»
vided in any colour to meet client

requirements, gives a high quality
textured surtace iinish and due to

the excellent thermal qualities ot the

product ensures buildings are insu-
lated to keep out the cold in winter

and the heat in summer.

For Further information contact John
Hancock or Mike Johnson, Oscar
Acoustics, Michaels Lane, West
Yoke, Ash, Kent, TNl5 7HT Tel:

Oi 4711 873122 Fax: 01474

8795544

NEWS ITEMS
ECKEL

Euro 9 nHead uarters
One at the world's leading noise
control equipment manutucturers

has recently opened its new Euro-
pean headquarters in the UK. Eckel
Noise Control Technologies, based
in Hampshire will supply all the
products currently available trom the
US owned company.

The company claims to otter

  

'tried and tested' products For all
industries including modular acous»
tic enclosures, doors, windows and
sound absorbing panels, audio-

metric testing rooms, television and
radio recording studios, heavy duty
silencers, aero-engine test tacililies

and anechoic and reverberation
chambers.

Founded torty-iive years ago, the
company has gained experience in
every aspect ot noise control Direct-

ing the European operations are
Brian Harris and Andrew Plater,
who both have backgrounds in the
noise control industry,
New Metal Anechoic Wedge
Eckel Noise Control Technologies is
launching its new metal anechoic

wedge, the Eckoustic Metallic
Wedge (EMW), to the European
market.

Stated to be very successtul in the
USA and tested to contorm to ISO
and ASTM standards, the wedge is
made From virtually acoustically

transparent pertorated steel or alu»
minium containing high pertormance
mineral tibre acoustic till. It is also up
to 20% lighter than other metal

 

designs. The wedges are structurally
durable and resistant to climate and
can be individually replaced. Coated
with a tough enamel paint or a plas-
tisol tinish they can be supplied in a
range ot colours.

The EMW represents a sig-
niticanl breakthrough in the devel-

opment oi etticient and sale ane-
choic chambers. The wedges need
less maintenance than their toam

counterparts and because oi the tire

retardant surtace they help to
achieve better satety standards
within test chambers.

The acoustically absorptive mate-
rial within the EMW is long tibre,
which by its nature is resistant to

release. It is also encapsulated in an
acoustically transparent non<woven
nylon tabric that is highly chemically
resistant and has a class one tire
rating. Fibre migration is eliminated
without attecting the pertormance at
the wedge,
For more intormation on the EMW
and other anechoic wedges and
complete anechoic test Facilities
available from Eckel contact Brian
Harris, Eckel Noise Control Tech-

 

features:

I very low oltset, drift and noise

I gain from xt to x800 at Input

uncertainty to a true 16bit measurement.

   Beckenham, Kent BR3 1HG

The ultimate analogue front-end
multi-channel: high accuracy: high density

 

Kemo otters unrlva led expertise in highraccuracy. highrdensity

multichannel analogue lrontrends. As an example, System 2847K

I i28 channels In 3U rack height. expandable to 2048

I two cutotl frequencies (between 1H2 and ZOOHZ)

I highrreyection 7rpole filter, over QGdB at SF,

I bipolar/unipolar converSion (and vice versal

Proven in critical highrchannel count measurement systems. System

2847K contributes less than 0.5LSB (standard deviation) of

Low drilt ensures repeatability at important measurements. and a

highrlevel control language eases system design.

Kemo Ltd., 3 Brock Court, Blakeney Road,

Tel: 0181 658 3838. Fax: 0181 658 4084.

a Wegs'eled mine Mark

    
    Acoustics Bulletin September / October 1997

Sound power measurement systems - simple dB(A) to multi-

channel full frequency analysis systems

Building acoustics systems ~ airborne and impact

Real time, FFT, octave and partial octave analysers plus

sound intensity systems.

Calibrators, electronic pistonphones, microphones, rotating

booms, sound power sources, DAT Front-ends etc.,

All backed by our BSI approved calibration laboratory

Hire - Sales - Calibration

Norsonic
State of the art sound and vibration instrumentation including
multHunction analysers for environmental, event, level vs,

time and statistical applications plus ☁hand arm' and ☁whole

body' vibration analySIs,

Gracey & Associates
Threeways Chelveston
Northamptonshire NN96AS

Telephone 01933 624 212
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Ecomax acoustic treatment tor Verco

  

nologies, Lysons Avenue, Ash Vale,
Hampshire GU12 50F Tel: 01252
375000 Fax: 01252 522842.

HENRY VENABLES
An Acoustic Solution
Specitiers at the Audiology Suite at
York District Hospital were looking
For an acoustic product which
would give the suite excellent
sound control. Mr Richard Addis,
senior chiei audiologist states that
they Found the right product in the
Applied Acoustics range trom tim-
ber specialist, Henry Venables.

The suite is used For sensitive
work including vestibular and brain
stem testing where near silence is
required, as well as tor counselling
and rehabilitation work. Wood-
acoustic panels, which had been
veneered tor a paint Finish were
attixed to mineral wool slabs on
sottwood battens and skirting and
other trims were also Fixed.

Applied Acoustics product range
includes cladding in solid timber,
veneered panels, slatted steel wall
linings, the [llsonic Foam sound
absorption range, acoustic operable
partitions and Compactdoors -
acoustic internal timber doors.

Henry Venables claims to be the
UK's leading authority on timber and
its uses and applications, Recent pro-
iects undertaken by the joinery divi-
sion include the anteroom to St
George's Hall at Windsor Castle,
The Globe Theatre, London and tim-

54

ber windows tor the reiurbishment ot
the Royal Opera House☁
Further intormation from Henry Ven-

ables Ltd, Castletown, Stattord ST16
ZEN Tel: 01785 259131 Fax:
01785 215087.

ECOMAX ACOUSTICS
Quiet Production of Ottice Furniture
for Marco
A range at noise control products
trom acoustic specialist, Ecomax

Acoustics, ensures quiet production at

 

high quality goods at Verco Ottice
Furniture Limited☁s new purpose-built
manufacturing Facility in High
Wycombe Verco Ottice Furniture is
one at the UK's leading suppliers ot
ottice chairs, desks and cabinets plus
other associated equipment.

To support increasing demand
For its extensive product range, the
company appointed HAP Chartered
Architects to design a new man-

utacturing plant. Located only a few
metres From a residential area, the
tacility houses production machinery
which creates noise levels in excess
0t 90 dB(A). These noise problems
prompted the architects to appoint
Ecomax Acoustics to assist in the
design at the building.

Utilising various complementary
items trom its range at products,
Ecomax Acoustics worked closely
with the architects to design a build-
ing which would support an
increased manutacturing output

without causing excessive noise pol-
lution tor Verco's worktorce or close
residential neighbours.

The Ecomax Acoustics solution
comprises Soundslab root and wall
insulation, seltsupporting Decosound
acoustic ceiling panels and robust
steel acoustic doors trom the com-
pany's Silentdoor range. incor-

  \\  
Audiology suite at York District Hospital ♥ sound control wall linings trom
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porating high performance materi-
als, these acoustic products are said
to combine to provide excellent
noise control whilst offering a mod-
ern aesthetic finish.

The occupants of adiacent houses
stated that they had been completely
unaware of the presence of any heavy
machinery at the facility.
Further information from Ecomax
Acoustics Limited, Gomm Road,

High Wycombe, Bucks HP] 3 7DJ.
Ecomax is a Sponsor Member of
the Institute.

ALLAWAY ACOUSTICS
Mentilation system attenuators for
Wimbledon
Over £100,000-worth of attenu-
ators were designed and man-
ufactured by the company, which
specialises in noise and vibration
control, for use in the new four sloA
rey, 11,000 seat stadium at
Wimbledon.

The new Number One Court has
been built to provide world class
facilities for the most prestigious
event in the tennis calendar. Allaway
Acoustics☁ noise attenuators operate

continuing pro essional deve opment

focus on the issues

explore the benefits

share experiences

guidance & recommendations

'Competence a CPD-

The Business Bene ts'

DTl Conference Centre, London

November 26th, 1997

 

in areas such as a broadcasting cen-
tre, hospitality suites, public res-
taurants and accommodation blocks.
As M and E consultant, Building
Design Partnership's brief from the
All England Lawn Tennis and Cro-
quet Club was to create a complex
that offered the character of 'tennis in
an English garden☁. Noise levels in
both the air conditioned areas and
the external environment were clearly
an important consideration in suc-
cessfully achieving this objective.

Allaway Acoustics is unusual in
combining both design and pro-
duction capabilities. For this proiecl,
a number of the attenuators mon-
ufoctured for services contractor
Andrews Weatherfoil Ltd featured a
special 'fire rated' construction,
offering stability, integrity and insu-
lation against a temperature of
400°C for two hours.

Founded in 1969, Allaway Acous-
tics is now one of the UK☁s foremost
designers of products for controlling
noise and vibration, with an active
research and development pro-
gramme and extensive production
iacilities. A qualified team of technical

    
   

     
  
   

   
   
   

 

Sound 0 nd☁Vibfation.«<it
lnstru r entazti tim glue

We stock a very wide range of fully calibrated sound and

vibration equipment, from the leading manufacturers.

Simple sound level meters right through to real time sound

intensity analysers and building acoustics systems.

We have a large quantity of environmental noise analysers

with fully weather proofed and still type 1 microphones.

Engineers available to discuss your application

Next day delivery by overnight carrier

Call for our brochure or more information.

and sales engineers operate from
Hertforcl and Bradford, and a man-

ufacturing plant at Thetford, Norfolk.
For further information contact Jim
Grieves, Allawoy Acoustics, The Old

Police Station, 1 Queen's Road,

Hertford SGM lEN Tel: 01992
550825 Fax: 01992 554982.

SOUND ATTENUATORS
Staff Appointment
Gordon David has been appointed
as Sales Director, General Industrial

Products for leading noise control
company Sound Attenuators Ltd.

He joins SAL from IAC Ltd where
he was Associate Director of the
Acoustic Structures Division. During

seventeen years spent with IAC, Gor-
don was deeply involved in all aspects
of engineering noise control. In par-
ticular, he gained extensive knowl-
edge of the medical, studio, printing,
automotive and industrial sectors.
The Salex Group is a Sponsor
Member of the Institute.

Items for this section should be sent
to John Sargent MIOA, Oak Tree
House, 26 Strotford Way, Watford
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Sponsored by the Engineering Council, DTl &

Institutionof Incorporated Executive Engineers
All backed by our BSl approved calibration laboratory.   Programme and registration details From

CRAC, Sheraton House, Castle Park.

Cambridge CBS OAX
a: 01223 460277 Fax 01223 31 [708

E-mail enquiries @CRAC.org.uk

htth/www.crac.org.uk/crae
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Telephone 01933 624 212
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Other Meetings

  

=1

. 594 6005; e-mail: mpierucci May 12♥15, 1998: IEEE Inter-
Non'InStltute @sciences.sdsu.edu national Conference on Acoustics,

0 December 15♥18, 1997: 5th Inter- Speech and Signal Processing,
national Congress on Sound and Seattle, WA, USA

 

November 5-7, 1997: XXIII Meet-
ing of the Spanish Acoustical Soci-
ety, TECNIACUSTICA '97, Oviedo,
Spain ,
Contact: Spanish Acoustical Society,
c/ Serrano 144, 28006 Madrid,
Spain; Tel: 341 561 88 06; Fax:
341 411 76 51; e-mail: ssantiago@
tresno,csic.es
November 19-2 I , I 997: WEST-
PRAC '97, (Western Pacific Region
Acoustics Congress), Hong Kong
Contact: S K Tang, WESTPRAC Sec-
tretary, Department of Building Ser-
vices Engineering, The Hong Kong
Polytechnic University, Hong Kong;
Fax: +852 277 461 46; e-mail:
besktang@polyuiedu.hk
December 1♥5, 1997: I34th Meet-
ing of the Acoustical Society of
America, San Diego, CA, USA
Contact: M Pierucci, Dept at Aero<
space Engineering and Engineering
Mechanics, San Diego State Univ ,
San Diego, CA, USA; Fax: +1 619

 

industrial noise ©

   
Of ces in Epsom, No/☁f/hgham and Exe/☁er

W5/A I☁M/75 Noise and Vibration
☁ Woodcote Grove, Ashley Road, Epsom, Surrey, KT18 58W.

Contact: Roger Tompsett, tel 01372 - 726140, fax 01372 - 740055.

Vibration, Adelaide, Australia
Contact: ICSV5 Secretariat, Depart-

ment ot Mechanical Engineering,
University at Adelaide, South Aus-
tralia 5005, Australia; Fax: +61 8
8303 4367; e-mail: icsv5@
mechengadelaideeduau
March 4♥5, 1998: 4th Annual Con-
ference of the Society of Acoustics
(Singapore), Singapore
Contact: Dr W S Gan, Acoustical
Services (I989) Pte Ltd, 209-212
Innovation Centre, NTU, Manyang
Avenue, Singapore 639798, Repub-
lic of Singapore; Tel: +65 7913242,
Fax: +65 7913665 email:
wsgan@singnet.com.sg
March 23♥26, 1998: DAGA 98,
Meeting of the German Acoustical
Society, Zurich, Switzerland
Contact: German Acoustical Society
DEGA; Univ Oldenburg, Dept Phys-
ics/Acoustics; D-26111 Oldenburg;
Tel: +49 441 798 3572; Fax: +49
441 798 3698; e-mail:
DEGA@aI<u.physil<iunioldenburgide

Noise Solutions for

.. road traffic noise m public inquiries noise
prediction software 11 building acoustics and design ® acoustics
research l3 planning applications 6* sound insulation testing x
railway noise and vibration llL noise surveys A wind farms * surface
mineral workings 6 water and sewage treatment works ® noise
nuisance cases + aircraft noise £ land compensation claims ill)

recreational and entertainment noise 9
vibration of environmental impact assessments 21> waste disposal
and landfill sites 13> noise barrier design

 

Contact: LAtlas, Dept EE (FT IO),
Univ at Washington, Seattle, WA,
USA; Fax: +1 206 543 3842; e-

mail: atlas@ee.washington.edu
June 8-10, 1998: Joint EAA/EEAA
Symposium "Transport Noise and
Vibration", Tallinn, Estonia
Contact: East-European Acoustical
Association, 196158, Moskovskoe
shosse 44, St Petersburg, Russia;
Fax: 7-812-12 79 323; e-mail:
krylspb@sovam.com
June 20-26,I998: Joint Meeting of
the 16th International Congress on
Acoustics (ICA) and the 135th Meet-
ing of the Acoustical Society of
America (ASA), Seattle, Washing-
ton, USA

Contact: ICA/ASA '98 Secretariat,
Applied Physics Laboratory, Univ 01
Washington, 1013 NE 40th Street,
Seattle, WA 98105-6698, USA;
Tel: +1 206) 543-1275, Fax: +1
(206) 543-6785, E-mail: ICA/
ASA98@apl.washington.edu.

  
        

   

       
       

  

   
      



  

CIVIL ENGINEERING DYNAMICS

Inc. Crockett & Associate 83/87 Wallace Crescent

Est. 1948 Carshalton
Surrey SM5 3SU

Tel: 0181 647 1908

Fax: 0181 395 1556

THE ENVIRONMENTAL INSTRUMENTHIRE COMPANY

   

EQUIPMENT6; SOP? WARE HIRE NOMIS DIGITAL SEISMOGRAPH

Vibration B c; K Vibration ♥ Noise

Nam☜ ☁ Alarm Interface

Noise B 6 K Disk Drive

CEL Remote Control

Spectrum Analyser Hewlett Packard Remo☂e T7188☝
(9 Recorder I Racal Low Level Range Expander

Shakers B G K Multi-Transducer Unit

Elecrodynamic CED Processing Softwme~
6 Plate Vibrator FF]: Regession Curves

Finite Element ANSYS
Programmes DYNA HIRE 6 SALE

   

Acoustics Recruitment Associates

150 Craddocks Avenue Ashtead Surrey KT21 1NL

Tel: 01372 272 682 Fax: 01372 273 406
e-mail: ara@dia|.pipex.com

Technical Adviser: Dr Geoff Leventhall

If you are an acoustics specialist considering a change of job, you

will be interested to know that there are employers out there who

may be looking for someone like you.

If your Company would like to have some help with recruitment,

let us see which of the candidates on our list will suit you. '

Contact us if you would like to have some general information on

the opportunities.   
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European Process Management Ltd.

Newby House, 309 Chase Road

Seulhgale, London N14 6JL.
Tel: 0131-882 6633 Fax: 0131-882 6644
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