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Wardle Storeys' has more than 25 years' experience in the manufacture of flexible polymeric

materials used for the control of noise in every environment - from buildings to motor vehicles.

Our extensive product range is sold under the tradenames:-

DEDF’/\N® - Vibration Damping Materials I
AVAILABLE IN SELF ADHESIVE SHEET FORM OR SPRA-Y ON COMPOUND

.

REV/\ ® - Acoustic Barrier Mats / Laggin:g / Curtains
FROM 5Kg/M2 TO 15Kg/M2 WITH A CLASS '0‘ (TO THE BUILDING REGULATIONS

FOR FIRE PROPAGATION) VERSION AVAILABLE I I

We alsowelcome the opportunity to discuss new business

opportunities where our specialist materials know-how can be

applied effectively and economically. If you buy, specify or supply

Noise Control Materials, and require furtherinformation please

mm: WARDLESTOREYSSALESUNEON I “3/3
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President's Letter
—

 

Dear Fellow Member

Thanksfor reading Acoustics Bulletin, although this is just one ofour publishing ventures it is

probably the one that members look tofor news and topical information. It has in many respects

become the newspaper ofthe profession. Information on our conferences and seminars, activities of

the specialist groups, meetings ofthe local branches and ofcourse employment opportunitiesform the

backbone ofthe topical information that we need to communicate to the membership. To help provide

this information in a timelyfashion we are now putting it onto our web site so that it will be always

available and up to date. Our site can befound at thefollowing address: -

ioa.essex.ac.uk/ioa/

To date the site has been maintained on a voluntary basis by Mark Tatham and his efforts are much

appreciated. He is now working with the Bulletin Management Board to put the site onto a more

professional basis and to help us achieve that we would all welcomefeed backfrom users. Please visit

the site and let us have your comments and observations.

Another new publishing venturefor the Institute is a Buyers’ Guide to Acoustic Instrumentation,

Accessories and Acoustic Products. The project is the brainchild ofKeith Rose who is the Associate

Editorfor the publication. It is being published as a companion volume to the Register ofMembers in

the late autumn ofthis year. The intention is to make it as comprehensive as possible but it can only be

as good as the inputs we receive. When you get your copy, please tell us what is good and bad about it

and we can take these points into considerationfor the subsequent issue.

No general review ofthe Institute’s publishing activity would be complete without a mention of our

formal Proceedings. These document all ourformal technical meetings and conferences andform a

unique reference to the state ofthe art in acoustics, the support ofthose technical libraries that make

them available to researchers is much appreciated. For those who require to publish their work in a

formal refereedjournal our co-operation with the European Acoustics Association gives a route to

Acta Acoustica.

With kindest regards, I remain

Yours truly

\§‘ \QJ

&
Ian Campbell
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TECHNICAL SALES
REPRESENTATIVES

London/Home Counties

and M62 Corridor

Due to continued expansion two experienced technical sales
representatives are required to cover the North and South of the
country. Part of the Salex Group of companies, SIL provides
acoustic solutions to the architect and interior designer.

Qualified to ‘A' level standard, you should haveat least 5 years
experience in generating specifications within the interiors market.

Some knowledge of noise control is highly deswable but not
essential as training will be given to candidates without the above
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record within the construction industry. This is an exciting
opportunity for an individual to make a significant contribution to
the development of this progressive business.

An attractive salary package is on offer to the right people.
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THE COPENHAGEN CONFERENCE ON THE BUS
FUTURE NOISE POLICY — THE FRAMEWORK
DIRECTIVE ON ENVIRONMENTAL NOISE

Ian H Flindell MIOA

 

Introduction
On September 7th and 8th, 1998, the European Com-
mission's General Directorate for the Environment (DG

XI) and the Danish Environmental Protection Agency
hosted a key conference on the EU's future noise policy
in Copenhagen for around 200 invited delegates. There
were 27 delegates listed from the UK, plus Brian Hem-
sworth from the UK but representing the European Rail
Research Institute in Utrecht. The main obiective of the
conference was to further the Commission's new policy,
as first set out in the Green Paper published at the end of
1996, by dissemination, involvement and commitment of
invited 'Noise Professionals' from across the whole of
Europe.

The conference was organised in such a way as to
create a very clear impression that the Commission, sup-
ported by the Danish EPA, are now absolutely serious in
their intention to make positive progress in the field of
environmental noise. The plenary sessions were held in
the magnificent main hall of the Borsen, the old Royal
Stock Exchange, which was built by King Christian 4th
between 1619 and 1624. Parallel working group ses-
sions to discuss five main aspects of the new Framework
Directive on Environmental Noise were held just around
the corner in the Christiansborg, the Danish Parliament
Building. In the UK, this would be equivalent to holding
the conference in the House of Lords and adjacent com-
mittee rooms at Westminster.

Keynote S eeches
Keynote speec es by the great and the good occupied
the first morning of the conference. The speakers were;
Mr Svend Auken, the Danish Minister for the Environ-
ment and Energy; Ms Ritt Bierregoard, the EU Commis-
sioner for the Environment; Mr Jens Kramer Mikkelsen,
the Lord Mayor of Copenhagen; Mr Domingo Jimenez-
Beltran, Executive Director of the European Environment
Agency; Mr Christian Popp, Vice President of the Ger-
man DAL (representing the European Environment
Bureau); and Mr Hans Jurgen Stehr, Head of Division of
the Danish EPA. The delegates were left in no doubt that
environmental noise has suddenly moved much nearer
the top of the political agenda. Copenhagen itself was
put forward as a good example of how environmentally
friendly transport policies can contribute to a noticeably
quieter ambient noise climate as compared to a typical
British city of a similar size. Taxes on private cars are
very high, and most people seem to use bicycles.
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The Framework Directive
After lunch in the Christiansborg, Prudencio Perera, Head
of Unit, DG XI/D/3 and Tieert ten Wolde From the same
unit set out the recent history of the Commission's policy
on noise. After reviewing around 400 responses to the
1996 Green Paper, the Commission decided to press
ahead with the development of the Framework Directive
in two stages, which can be broadly summarised as fol-
lows;
Step 1 (to be finalised before the 1999 summer break)
0 Define harmonised noise indicator(s) for the main

environmental noise sources. These indicators to be
adopted immediately except where Member states
already have existing indicators in place, in which
case there will be- a transitional period of 3 years
from the date of the directive.

I Commence noise mapping of cities with more than
250,000 population, and provide the resulting
information to the public.

0 Develop action plans for future noise reduction
against possible targets.

- Contribute to a European noise data bank to be set
up bythe EEA (European Environment Agency).

Step 2 (to be finalised in 2002 or 2003)
o Extend the adoption of harmonised noise indicators to

all environmental noise sources.
0 Adopt fully harmonised mapping based on

harmonised computation and measurement
methodologies.

o Further increase the flow of information to the public.
0 Possibly work towards common European

environmental noise target values.
DG Xl see the adoption of harmonised indicators, com~
putation, mapping, and measurement methods, and pos-
sibly even harmonised target values, as key components
of their overall strategy. DG XI acknowledge the exis-
tence of a number of what are seen as predominately
industry dominated working groups (WGs) which have
agreed type approval noise limits for road vehicles, air-
craft and certain types of machinery used outdoors, but
they now wish to bring these under more strategic control
with additional WGs to deal with the perception of noise,
with future research and with costs. The overall aim is to
emphasise the effect that any future noise control actions
might have on aggregate residential exposure, rather
than simply concentrating on the technical feasibility of
actions taken at the source. DG Xl see the present frag-
mentary and widely disparate approaches to the mon-
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itoring of exposure in different Member States as a sig-
nificant weakness in their overall plans.

The Five Technical WGs
Five technical WGs were set up to provide specific
advice to the Commission under terms of reference
agreed at a preliminary meeting in Brussels on the 15th
June. Each WG is funded for travel and similar expenses
on a shared cost basis by the Commission and chair-
man's Member State, although there seems to be some
doubt as to the extent to which the full costs incurred by
other members of each WG will be met under these
arrangements. 'Shared cost' often seems to work to the
benefit of the Commission. The five technical WGs are as
in Table I .

An additional WG on ,costs and benefits has been
under discussion for some time but has not yet been
established. To some extent at least, the published terms
of reference for this WG overlap with the existing WG5,
although it would seem important that the economic con-
sequences of any actions taken should be fully appre-
ciated in advance.

The Commission selected between 9 and 12 members
for each technical WG from nominations made by Mem-
ber States. Considerable care was taken to obtain a rep
resentative balance between different Member States
and different interest groups and because of this, a num-
ber of nominees were not selected by the Commission.
One of the key obiectives of the Copenhagen conference
was to seek additional views and comment from other
individuals not directly involved in the actual WGs.

An overall Steering Committee with a single repre-
sentative from each Member State will meet for the first
time in December I998 to co-ordinate the work of the
individual WGs and to provide feedback at the earliest
possible stage about Member State requirements. This is
because individual members of the technical WGs are
not expected to represent their particular Member States
or any other constituency butmerely to contribute as best
as they can on an individual basis. The UK repre-
sentative to the Steering Committee will probably be
Martin Joseph from the DETR.

Of major interest is the Research WG which will first

 

meet some time after the Copenhagen conference to con-
sider suggestions made by each of the technical WGs for
new research required in support of the directive. It is
expected that some of the funding for this new research
will be made available under the 5th Framework Pro-
gramme which expects to have around I6,000,000,000
ecu available in total (of this sum, around 900,000,000
ecu might be expected to be made available to support
noise research). Member States are also requested to
advise the Commission of any nationally funded research
they have in place, or may be able to support over the
next few years.

WGI, Indicators, is expected to report around the
end of this year (I998), so that the recommendations can
guide the work of all other WGs. Immediately after a ple-
nary presentation by Martin van den Berg and the writer
about the immediate tasks before WGI (which had
already met three times before the conference) parallel
sessions of each technical WG were held in the late after-
noon of the first day, continuing up until lunchtime on the
second day. Each technical WG chair then made a short
presentation on the final afternoon about progress made
and future plans.

WGI Indicators (parallel workshop ses-
Slon)
Having previously reported in the plenary session on the
Dutch Health Council proposals for a relatively complex
single number indicator based on LAeq with adjustments
for time of day, acoustic features, and type of noise
source, Martin van den Berg described the general con-
sensus in WGI towards using the A-frequency weighting
for standard situations, with the possibility of unweighted
and frequency spectrum measurements for use where it is
necessary to take extreme frequency components into

account or to contribute to the detailed design of engi-
neering noise control measures. This consensus was
almost unanimous except for one contributor to the par-
allel session who preferred the D-weighting for aircraft
noise. Of course, if this suggestion were to be adopted,
the whole principle of supporting strategic comparisons
between different noise sources would be seriously under-
mined. A key principle seems to be that all noise sources

should be treated alike.

    

There

         

was con-
Title Chair Co-chair vergence on the specifica-

WG'I Indicators Martin van denBerg Ian'FIindeII 23:":3 lgcgszgargofi:
Netherlands United Kingdom Provisiona”), based on

WG2 Dose-Effect Jacques Lambert Birgitta Berglund free-field conditions. The
France Sweden general intention was that

W63 Computation and Dieter Gottlob Jorgen Kragh II‘e elfed °l “II ‘I°P'
Measurement Germany Denmark °9’?PI"Cb fillures '“Ier'

WG4 Noise Maps I Catherine Bouland John Hinton :igngeceflereexoufiurgz

BEIQ'Um Un'Ied K'ngdom taken into account -with
WG5 Abatement Sirkka Paikkala Werner Talasch the exception of any ver-

Finland Austria tical and horizontal

   Table i The 5 technical WGs
reflecting surfaces within
3 to 4 metres of the Acoustics Bulletin September / October 1998  



deiined receiver position. Where measurements closer to
vertical iacades are unavoidable, then the eiiect oi

iacacle reilections would have to be taken into account in

any observed diiierences irom the deiined reference con-
ditions.

Long term rms averaging (LAeq) was preierred despite
reservations by some contributors to the workshop ses-
sion. There was a consensus that night-time noise
required separate deiinitions and indicators, but no con-
clusions were reached on similar proposals ior separate
indicators ior the evening period. Noise complaints were
considered to be an important source oi iniormation
regarding possible noise problems as they arise, but the
prediction oi individual complaints was considered to be
outside the scope at any methods that might be included
in the directive.

The main issues discussed in the W6] workshop ses-
sion were reported as being the ieasibility oi including
industrial noise and acoustic ieatures within the scope oi
the indicators recommended ior the first step directive in
i999; the possible uses oi LAW, and the best types oi
indicators to use ior night noise. Practicality and imple-
mentation were not discussed in the parallel sessions and
would be considered separately by WGi .

WG2 Dose-Eiiect (parallel workshop
session)
Jacques Lambert reported on progress made in what
was eiiectively the iirst meeting oi W62. The terms oi
reierence require it to elaborate a set of relationships
between noise exposure (dose, in terms of an agreed
indicator} and the effects of the noise... this shall be
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done for separate types of noise. DG Xl's intention is that
recommendations made by W62 shall contribute to the
interpretation oi diiierent amounts oi noise as shown in
terms oi the indicators recommended by WGi , and there
is an obvious overlap between the tasks oi the two WGs.
The iirst drait oi the WG2 position paper had already
been prepared in outline iorm and is really only a list oi
chapter headings at the present time. Between 25 and 35
separate research topics were suggested in the parallel
session, needed to overcome the present considerable
uncertainty regarding the precise exposure/eiiect rela-
tionships which may or may not exist in many areas. Ber-
nard Berry irom the National Physical Laboratory repre-
sents the UK in W62.

WG3 Computation and Measurement
(parallel workshop session)
Dieter Gottlob reported on progress made in WG3.
There are clear intentions to separate the source descrip-
tion and propagation modelling components in any noise
calculation scheme, with the propagation modelling iur-
ther extended to take into account diiierent irequency
components and the eiiects oi diiierent meteorological
conditions. Clear and precise deiinitions oi the required
outputs oi the calculation procedure would be needed (a
reierence to WGi) given the vast range oi possibilities
that exist. There was recognition that a hierarchy oi meth~
ods oi increasing complexity might be required to deal
with diiierent situations as they arise. A question irom the
iloor concerned the role oi existing standards committees
in bringing iorward this type oi work and this was
answered byTieer‘t ten Wolde who proposed that the rec-
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ommendations of WG3 would be offered for stan-
dardisation in due course, rather than the other way
round which would take too long. There was no debate
on the relative advantages and disadvantages of com-
putation and measurement, but these should of course be
obvious to most readers. There were no UK repre-
sentatives in WG3 at the time of the conference, but it is
understood that Paul Nelson from the Transport Research
Laboratory was subsequently invited to ioin.

WG4 Noise Maps (parallel workshop
session)
DG XI appear to have a number of different views
regarding the real purpose of noise maps. For simply
presenting information to the public, they have a clear
preference for maps of presumed noise effects. Since it is
not feasible to directly measure the percentages report-
ing themselves as high/y annoyed or suffering sleep dis-
turbance over large areas, the obvious alternative is to
calculate the percentage highly annoyed using an
assumed exposure/effect relationship from computed
noise exposure values. It would be fair to say that there
is some considerable scepticism about this approach.
Another alternative, which Catherine Bouland reported
as being preferred by WG4, is to concentrate on maps
of physical exposure only, if necessary using separate
indicators for different noise sources soas to allow the
possible effects of different noise control options to be
seen more clearly. WGA expressed some concern over
the overlapping responsibilities between different WGs
without expressing any clear ideas at this stage as to
how this uncertainty could be overcome. It was clear that
WG4 was only at the very beginning stage of its delib-
erations.

WG5 Abatement (parallel workshop
session)
The stated function of WG5 is to make guidelines to be
used by local authorities for designing noise abatement
plans and the execution of those plans. W65 is expected
to make an inventory ofexisting noise control methods
and given the vast amount of published reports and
reviews on this subject, this task seems to be little more
than an exercise in compiling information. However,
iudging by the progress report made by Sirkka Paikkala,
her WG appears to be having some difficulty. Despite
having had several months for negotiation and further
clarification, Ms Paikkala expressed continuing reserva-
tions about the terms of reference for W05. On the
other hand, an exchange with Tieert ten Wolde for the
Commission gave a clear impression that WG5 had
been unable to suggest alternatives, or even to specify
precisely what they are unhappy about. Ms Paikkala was
unable to answer even the simplest questions from the
floor regarding the relative emphasis to be placed on
noise control at source vs noise control along the prop-
agation path. Since W65 is not expected to report for
some time, there is no immediate problem, but it will be
interesting to see what happens in the future. There are
no UK representatives in WG5 at present.  

Closing Remarks of the Conference
The find presentations were given by officers of the
Commission. Tieert ten Wolde reported a new industry-
based initiative to set up aRailway Noise WG, some-
thing that has been talked about for some time. He then
reviewed the timetable for further progress. Per Kruppa,
from DG XII, contributed an ad hoc report on the antic-
ipated 5th Framework Programme which was nowrun-
ning behind schedule, and made a very clear request
that new ideas for noise research should be brought for-
ward for consideration at the earliest opportunity to
have any chance of being included in the next pro-
gramme.

Prudencio Perera, the main architect of the whole
policy for 00 XI, expressed clear satisfaction with the
way in which the conference had gone and the way in
which the delegates had contributed to the whole pro-
cess. Prudencio explained that, owing to the current
political situation within the EU and the EC, there was a
clear window of opportunity for action, and that, as far
as he was concerned, the Commission would take every
step it could to make sure that this opportunity was not
wasted.

Issues Arising
Unless there is a major shift in the political climate in
Europe, the much anticipated Framework Directive will
be adopted in 1999. By 2002, every Member State will
be required to adopt the harmonised EU noise indicators.
Our dearly beloved L10 index for road traffic noise, and
the L90 for background noise, may become illegal. Local
government will be obliged to publish noise maps for
most urban areas and Member States will be taken to
task for non-compliance with agreed noise control action
plans. An extreme but possible interpretation of current
EC plans could mean that residential outdoor exposure
abpve say 55, 65, or 75 day-time LAeq might become ille-
ga .

Although the precise details have yet to be worked
out, the Commission's long term aims are the develop-
ment of coherent noise policies across Europe, environ-
mental measures that will improve every citizen's quality
of life and improved conditions for health. In the Commis-
sion's view, this can only be achieved through the adop-
tion of harmonised indicators of noise exposure and
noise mapping and through the monitoring of action
plans for strategic noise reduction against agreed targets.
Everything has to be done in such a way that it can be
easily understood by the public, such that if Member
State A produces maps showing small percentages of res-
idents exposed at the very highest target noise levels and
Member State B does the opposite, showing much larger
percentages of residents exposed above some much
lower target noise level, then citizens will be able to form
their own views of the relative priorities placed on noise
matters by eachMember State and vote accordingly. In
the Commission's experience, Ministers of each Member
State can be particularly sensitive to this type of statistical
information.
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The main technical issues seem to be as follows;
- What are the true costs and benefits of harmonisation

for Member States, and for their citizens, of an
enforced change from long established national
procedures?

0 Should maps (and indicators) really be based on
assumed exposure/effect relationships with their
underlying technical uncertainty, or should they be
based on physical noise levels alone, if necessary
broken down by each type of source so as to be able
to show the precise benefits of possible noise control
actions in physical terms?

0 Should targets be expressed simply in terms of
not-to-be-exceeded noise limits, or in terms of some
aggregate reduction applying across the board at all
levels of exposure, or iusi in terms of further
tightening of type approval noise limits irrespective of
any aggregate benefits that this might have for
exposure or not?

In connection with WGi Indicators, of which the writer is
co-chair, the main technical issue seems to be whether
the indicator should include adiustments tor time of day,
acoustic features, and type of source, as in the Dutch
Health Council proposals, or whether each separate fea-
ture of relevance should be separately indicated in phys-
ical terms alone. The Dutch view seems to be that current
uncertainty over the size of any adiustments required can
be resolved with a little bit more research, but the alter-
native view, that some of these questions are not capable
of being resolved by further research and that the Dutch
are asking fundamentally the wrong questions, is gaining
ground. The Commission‘s view seems to be that, pro-
viding that the indicators used can be understood by the
public, then there is no obiection in principle to the use of
multiple indicators to represent day andnight noise sep-
arately, broken down by separate sources as required
There is a clear precedent for this in the field of air qual-
ity, which the Commission is using as a model for their
current efforts in noise control. on the other hand, Martin
van denBerg, the chair of WGi , and Tieert ten Wolde of
DO Xl, were respectively the chairman of and the adviser
to the committee which produced the report on which the
Dutch Health Council proposals are based. At various
ad-hoc meetings held in the UK, a consensus seems to be
emerging that the harmonised EC indicators should be of
physical exposure alone, with the application of any
essentially subiective adiustments to be left as a matter for
individual Member States if they so choose.

By constructively engaging in the whole process, the
UK is much better placed to have a significant influence
on the eventual outcome. The alternative anti-European
stance which can still prevail in the UK would in this case
be likely to be counterproductive as the Framework
Directive can be adopted by majority voting whether the
UK agrees or not. Anyone that might want to retain the
L10 and the L90 for sentimental reasons alone is probably
going to be disappointed whatever happens.

Ion Flindell MIOA is at the Institute of Sound and
Vibration Research, University of Southampton ‘5
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THE CHANGING FACE OF INSTRUMENTATION

FOR EN V IRONMENTAL NOISE MONITORING

Richard Tyler FIOA

 

Introduction
Twenty years ago, instrumentation for monitoring envi-

ronmental noise Fell lairly neatly into two groups. The First
was designed for permanent installation (or semi-
permanent), whilst the second was fairly portable and
expected to measure For about 1 — 7 days. All these solu-
tions were moderately expensive, and as sound level
meters started to include many at the measurements
required for environmental noise monitoring, repack-
aging these into weatherproof cases heralded the demise
of many of their predecessors. With computer based
instrumentation now becoming commonplace in many
instrumentation aspects, will history repeat itself? This
article looks at the information required from the instruA
mentation and discusses what has been collected in the
past and how this will best be achieved in the future.

The First Dedicated Environmental
Noise Analysers
Where a permanent public power supply is available,
and the cost at supplying this power acceptable, it has
been possible to provide environmental noise monitoring
to a reasonable standard For at least the last 40 years.
However, the biggest increase seen in required data
started in the T970s when the combination of legislation
and transistor technology made portable noise monitors
available that could achieve reasonably long measure-
ment intervals From internal battery supplies. An early
example at this was the CEL-162, (see Figure l), which
altered measurement at sound pressure level and equiv-

 

increased, ol‘ten being around 90 - 100 dB when sound
level meters were still only able to otter 5O - 60 dB, and
the sound levels were now analysed using a statistical
approach, often referred to as L,, where 'n' was the per-
cent at the measurement time that the reported level was
present or exceeded. Fixed time intervals For reporting
were greatly increased in range, so that it was possible
to get a T minute measurement at Leq every minute For the
whole of a 24 hour period, or produce statistics on the
noise climate every 10 or 15 minutes. As non-volatile
semiconductor memory was still expensive and limited in
capacity, the printer continued to be the source at all
data available From the instruments, with many ingenious
devices added to gather the printed results within the
environmentally protected enclosure.

During this time, permanent noise monitoring moved
to embrace telephone connection, and modems were
added to what werelittle more than environmentally pro-
tected sound level meters, so that the measured data
could be sent to a remote location for analysis. The
amount at data sent and the ability at the receiving
equipment to report on this data varied widely but, by
the mid-T9805, small computers with the ability to com-
municate continually with the noise monitoring equipment
via a line at some description were being used to take
lrequent noise readings (say once or twice a second),
and use the storage and processing capabilities at the
computer to measure andsave the parameters the user
was particularly interested in. Reports could be prepared
on this computer and printed out in the required format
to whatever printers the computer supported.

 

alent continuous level (La) with results
logged in periods selected by the user and
reported by an in-built printer that was the
only non-volatile storage available. The
data gathered had to be manually tran-
scribed to whatever and wherever the user
required, and could not be re-analysed -
mistakes in setting the instrument meant
remeasuring the noise. This package proved
popular, especially so in the UK where local
authority ollicers could leave the box locked
up and secured to suitable devices such as
lampposts, go away and do other work,
then return at the end at the measurement
period to collect the complete data.

This approach continued into the T9805
with more refined instrumentation, pack-
aged in weatherprool housings, and with
an ever-increasing arra ol parameters
deemed 'usetul' For describing various envi-
ronmental noise nuisances. Dynamic ranges   

emit-unmaran
. "saga

analyser
model 1322

 Fig. LCEL-l 62 Environmental Noise Analyser
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Convergence of Noise Monitoring
Instrumentation
The increasing availability at portable computing power
that developed in the 19805 made dramatic changes to
the possibilities For environmental noise monitoring.
Inbuilt microprocessors and the reduced cost at memory
saw sound level meters that started to have pre-
determined measurements suitable lor environmental
noise monitoring saved to non-volatile semiconductor
memory inside the meter on a periodic basis, and
offered lor sale at less than hall the price at the ded-
icated environmental noise analyser. However these
meters were not environmentally well protected or easy

to secure, and this led to some interesting approaches by
users. Possibly one at the most unlortunate was the case

where the meter was to be left tor a Few days unat-
tended, so in order to reduce the likelihood of theit, the
meter was wrapped carefully in a polythene bag, stuck

up with tape and buried 30 cms underground, with iust
the microphone cable protruding. This may have been
satisfactory but tor the tact that the next day 15 cms at
snow tell, making access to the site impossible. A rapid
thaw changed the area into a lake, so that by the time
the equipment could be recovered, it had etlectively been
immersed in water lor about a week. The economic
advantages ot the packaging of environmental noise
analysers was amply demonstrated However, the idea
oi reducing equipment costs by using an ordinary sound
level meter and giving it suitable environmental pro-

tection soon looked attractive to many government and
local authority users who were increasingly being asked
to measure more with decreasing budgets. Home-made
solutions gave way to engineered packages From man-
utacturers using ranges of environmental y sealed cases,
mostly in brielcase or attache case form, that could have
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it was an add~on option sited in the lid ot the instrument),
RS 232 and IEEE bus connections represented the typical
development at this type of instrumentation (see Figure
2). However, with the exception at the radio link modem,

which was not very common in the late 19805, the need
For a permanent telephone line to the site made applica-
tions lor this instrumentation limited. The lower cost at the
sound level meter approach, despite the need to go to the
noise monitor each time data was required, Found
increasing favour with users and eventually led to the
demise of much of the dedicated equipment as sales tell
to unsustainable levels.

In 1998, many manufacturers continue to otter log-
ging sound level meters enclosed in environmentally pro-
tected carrying case systems, often with space tor DAT
recorders and large batteries, as the standard portable
and semi-permanent environmental noise monitoring kit.
Data can usually be downloaded to a computer when the
equipment has completed its measurements. Figure 3 pic-
tures a typical system.

What Role for the PC?
At the start at the 19905, a number at manulacturers
were altering the possibility oi connecting a microphone

to a small box of electronics that in turn linked directly to
a PC, The PC became the control, display and storage at
the 'instrument', as well as its communications system.
Some attempted to remove the small box andreplace it
with a standard sound card, and it this was incorporated
into a laptop computer, a portable measuring system
became iust a microphone and the appropriate computer
parts. However, there was no easy way to make this
weatherproot or theit resistant, and the variability oF
sound cards soon led to most quality systems retaining
the external box oi electronics. The advantage this
approach has is obvious - the PC can be used For al

 

weatherprooi connectors mounted on
them to enable all external connec-
tions to be watertight, and which had
locking systems that enabled both the
case to be locked and to be secured
by chains or wires to some permanent
Feature at the landscape.

At the sometime as this was occur
ring, electronic communications were
also improving rapidly. This led to the
existing environmental noise analysers
adding RS 232, IEEE 488 and a

variety ol modems in with the hard-
ware, and adding non-volatile solid
state memory, usually as an addition
to the printer. This meant that these
analysers could do more than the pre-
vious permanent noise monitors, gave

the Flexibility to store data temporarily
prior to transmission to another loca-
tion, and were available For moving
lrom location to location as required.
The CEL-262, titted with its solid state

storage (known as the Datalid because   Fig. 2.CEL-262 Environmental Noise Analyser   Acoustics Bulletin September / October 1998 13  
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manner of other tasks and the user only has to purchase
the lfront end' of the system plus the appropriate soft-
ware. For instrument manufacturers this changes the bias
of the design effort. Whereas with a portable self-
contained instrument, the designer had to create the entire
package of measurements, controls and displays, but was
free to optimise all areas to suit the task in hand, with a
PC nearly all the operational capabilities, controls and
display styles were preset. They had to be manipulated as
well as possible to achieve an acceptable end result. The
design emphasis becomes tocussed to a much greater
extent on writing software, and often as much time is
spent finding ways round certain features ofPCs that are

not conducive to good instrumentation practice as in writ-
ing the required instrument Features. Often the most
important of these is timing. Ensuring that the measure-
ments taken are complete and correct within the measured
time interval is notoriously difficult if the programme is
running under Windows, as the multitude of background
tasks available make external communications a task to
be attended to as and when computing time permits!

If the microphone signal is input directly, or near-
directly, into a computer, several features of standard
sound measuring equipment are difticult to achieve. Firstly,
there is the question of measurement dynamic range. Most
instruments have a range control that amplifies or attenu-
ates the signal before entering the real measurement
chain. If this is required, as it usually is, the means of
range changing must also be computer controlled if the
system is to know what range of signals to expect.

 

Almost every outdoor noise measurement is made

using the A-weighting. Although Digital Signal Pro-
cessing techniques can produce an A-weighted signal by
mathematical processing, doing this on the average PC in
real time over a 20 kHz bandwidth is extremely com-
puting-intensive, and therefore having the A-weighting
performed by dedicated electronic circuitry saves a huge
amount of computing time‘ Even if the dynamic range
and Avweighting are realised external to the PC, a good
quality system will need to take at least 40,000 samples
per second to describe fully the complete audio frequency
response.

This produces an awfully large number of data points
which by themselves are not usually required. Some form
of data reduction to produce a lower data rate of say
Sound Pressure Level and Equivalent Continuous Level
(Leq) will reduce the demands on the PC by several orders
of magnitudes If these two parameters are available at
say 20 readings per second, almost all descriptors used
for environmental noise monitoring could be adequately
constructed by the PC from these two pieces of raw data.

This is, in essence, what many noise monitoring ter-
minals and sound level meters with real-time digital out-
puts actually are capable of producing, but few are
optimised in this way. However, these parts are all
available ready for outdoor use. If a suitable micro-
phone with basic processing electronics is linked to a PC
with a matching analysis software package, almost all
required measurements can be obtained and saved on
the PC.
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Fig. 3. A typical system in 1998

 

   
The author believes that two approaches,

each with possible variations, will emerge to
replace the existing sound level meter in a
case package. They have one common fea-
ture. The acoustic instrument manufacturers

will design and manufacture a high quality
front end that is guaranteed to provide data
that fully complies with all the Standards for
acoustic instrumentation already existing or in
preparation In some case this could be an
adaptation of existing instrumentation. The
choices will arise depending on user require-
ments.

The first approach will probably be the
use of electronic Personal Organisers or Per-
sonal Digital Assistants (PDAs) instead of
PCs. There are already on the market a num-
ber of products in this field that have the
ability for the user to write their own pro-
grammes. The recent announcement of a
maior takeup of the EPOC operating system,
developed by Psion in the UK, by many of
the world's leading PDA manufacturers
means that the generation of PDAs currently
being designed will have more extensive pro-
gramming capabilities than ever before. But
these devices have battery lives measured in
days of continuous operation already, and
they have modem and e-mail capabilities as
standard

  

Does a PC Suit Environmental Noise
Monitoring Requirements?
These systems iust described, as they cannot really be
called an instrument, have found many applications in
places where all measurements are made indoors, or

where the computer part is not required to be outdoors.
As the standard working temperature range of most
computers is only +5 to +35 degrees Centigrade, even a
computer in an environmentally protected case is not
ideally suited to outdoor use in many countries, espe-
cially as many computers have considerable problems
keeping their internal temperatures low enough (almost
every processor ic now has a fan fitted directly on it),
and hard disks have difficulty in spinning up to speed at
around freezing point. Many of the cases used for pro-
tection are also very efficient thermally, which only
serves to further raise the internal temperature of the
equipment. It therefore suggests that, at present, leaving
any form of PC outdoors for any reasonable period of
time is not the best idea.

Although great strides have been made in power
consumption of PCs, even the best laptop's internal bat-
tery life is measured in hours, notdays, so having a PC
as part of any environmental noise monitoring system
would not appear to be really worthy of consideration in
late 1998. But there is no denying that many users
appreciate the flexibility of approach that gathering data
directly on to a PC offers. How is this best accom-
modated?
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Fitting one of these devices in a pack with the front
end electronics, in such a way that the PDA is remov-
able if required, will produce a package little bigger
than the standard sound level meter, but with enough
storage and processing power to equal the current
product offerings, and with the ability to communicate
to other computers if required. This is still essentially a
serviced system, as it will require fairly frequent atten-
dance by someone to collect the measured data,
replace batteries etc. However, the flexibility for data
processing, provided the raw data is of sufficient integ-
rity to support this processing, is almost unlimited

The second approach is to take the some front end
system, but provide dial-up facilities and programmes
to suit the type of data collection that is required. This
will probably not take the form of a line connection, but
will consist either of a radio modem or a digital (GSM)
mobile phone.

Nearly all the major suppliers of mobile telephones
have modems available that can be connected directly
to the handset, and therefore the option to, say, dial up
once per hour or once per day for the results, taking
just a few seconds or minutes to transfer the informa-
tion, is very straightforward. Continuous data trans-
mission of the reduced raw data would be quite cost
effective on the radio links, but power requirements will
limit the duration unless connected to a public power
supply. Of course, where atelephone line is available,
it would be simple to use either a dial up or continuous

 

Conclusions
The increasingly diverse data requirements for environ-
mental noise monitoring are most likely to be met by
bespoke software on computers rather than inside ded-
icated instruments. However, gathering raw data for pro-
cessing is not a very efficient way to use the computer.
Adapting existing microphone and sound level meter sig-
nal processing stages to reduce the amount of data need-
ing to be sent to a computer requires specialist knowl»
edge, but has been available for a long time from most
of the major manufacturers inside sound level meter
designs. By adopting the data outputs, an environ-
mentally protected measurement system can be produced
that, when coupled to appropriate data processing sys-
tems, will deliver to almost any location the information
required. Thus the PC is likely to become the final repos»
itory of the data rather than the total replacement for the
measuring instrumentation. Comprehensive measuring
instruments like the CEL-593 are suitable for this
approach, and a wide-dynamic range version, with real-
time digital outputs, will be available shortly, together
with a suite of modems, interconnects and PC pro-
grammes, that will deliver many of the attributes
described in this article. It will remain to be seen whether
this approach becomes the 'norm‘ for environmental
noise monitoring in the future.
Richard Tyler FlOA is Manager, Advanced Engineering
at CEL Instruments Ltd, 35 — 37 Bury Mead Road,
Hitchin, Herts 5G5 IRT. ‘0..
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STANDARDS FOR A QUIETER WORLD: SOME
ACOUSTICAL REFLECTIONS FROM THE UK
NATIONAL PHYSICAL LABORATORY

Bernard F Berry FIOA

 

Introduction
In 1931, in an early example of a general review article
on noise and its measurement, Dr G W C Kaye, who
was at that time in charge of the Physics Department at
the National Physical Laboratory (NPL), wrote in the jaw-
nal Nature: It was Lord Kelvin who said that once we find
out how to measure a thing we begin to learn something
about it, As regards noise, however, it is evident that the
question of its measurement is one of some complexity,
involving not only physics, but also physiology and psy-
chology. Nevertheless, it is clearly desirable that there
should be a inion n t ' f s-
tem of physical quantities. They should be preferably of
an absolute character, so as to assist, inter-alia: (a) in
translating vague aural judgments and comparisons into
facts and figures; (b) in elucidating the causes and char-
acteristics of noises; (c) in comparing the results of differ-
ent investigators; and (d) in setting up such arbitrary

standards of noise as may be desired in the light of
social, technical or legal requirements. [1]
Thus, from the early days of serious scientific interest in
noise, there was recognition of the vital importance to the
process of noise control of standardization — of measuring
instruments, measurement methods, of noise criteria. For

more than 70 years, NPL has contributed to national and
international standardization in the field of acoustics, and,
through this process, NPL has, in my view, contributed to
a quieter world. But, in an ironic way, the work has itself
gone on quietly in the background. It therefore seemed
appropriate, in view of the theme of INTER-NOISE 97, to
review, from my personal perspective, the contribution
which NFL has made. The review is in two parts. The first
covers the time from the origins of work on noise in the
19205 to the beginning of the 19705, when I started work
at NPL, and the second the period since the 19705. The
main emphasis will be on specification standards, but ref-
erence will be made to key aspects of the work on met-
roIogicaI standards, which of course, through the real-
ization of the basic standard of sound pressure, underpins
all acoustical measurements The paper will not deal with
the processes of standards development, comprehensively
described by Robinson

Definiter Before My Time — From the
Orlglns of NPL to the Swinging 1960s
Origins
Even before it officially existed, the embryonic National
Physical Laboratory had strong links with the most
famous acoustician of his time, Lord Rayleigh. A com-.
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mittee formed in 1895 to consider the establishment of a
national laboratory, reported to the 1896 meeting of the
British Association for the Advancement of Science in Liv-
erpool. The third Baron Rayleigh, John W Strutt, was one
of the 14 members of this committee. The committee suc-
ceeded in convincing the Government of the day to set up
an official 'committee of enquiry‘ under the chairmanship
of Lord Rayleigh. The committee's recommendations were
accepted in October 1898, and financial aid was voted
by Parliament - £4000 for 5 years as a grant in aid of
the expenses of the Laboratory, and £12000 toward the
erection of suitable buildings. An Executive Committee
was formed in May 1899 with Lord Rayleigh as Chair-
man. The first Director, Dr (later Sir) Richard Glazebrook,
was appointed from 1 January 1900. Lord Rayleigh con-
tinued as Chairman of the Executive Committee until his
death in 1919, and is known to have taken an active
interest in the work of the Laboratory, in particular as
President of the Advisory Committee for Aeronautics,
which was formed in 1909 [3, All

From its inception to the present day, the Laboratory
has published an Annual Report. In the early days, these
were handsome leather bound volumes, but have now
become glossy paperbacks. Perusal of these early volumes
provides many fascinating'insights into various aspects of
the functioning of the Laboratory. Thus it is interesting to
note in the report for 1908 the use of the term Computer.
Closer inspection reveals this to refer to the staff grade of
a particular employee, aMr W H Brookes, whose iob was
presumably to undertake mathematical computations for
the whole of the Physics Department.
Early Reflections - the 19205
The first reference to work on acoustics comes in the
Annual Report for 1921 when a Sound Division was set
up in the Physics Department. In these early days the
emphasis appears to have been on architectural acous-
tics, for example the application of sound-pulse photog-
raphy to the study of waves in a model auditorium. In
1925 these techniques were used to investigate the pos-
sible use of hangars to screen ‘certain areas from the
sound waves set up bythe engines of stationary aero-
planes'. It is etymologically interesting to note that the
word noise was not used. International contacts were
,strong even then, with reference in the 1925 Annual
Report to work on the acoustic properties of the Town
Hall in Melbourne, Australia.

At around this time work began on the 'absqute
measurement of sound intensity‘, and four possible meth-
ods were investigated - a radiation pressure method, the
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Fig. 1. NFL ‘audiometer‘ ca 1929.

 

Rayleigh disk method, refractametric measurements of
density variations in air and the vibrating diaphragm
method. This work continued through the decade, with
efforts mainly concentrated on the Rayleigh disk method.
In view of more recent developments to be outlined in due
course, it is interesting to note in the 1929 report the sum-
mary of work on low-frequency calibration of micro-
phones using an electrically driven pistonphone. A small
mirror, rotated by the motion of the pistonphone, gave an
indication of piston amplitude. Amplitude measurements,
not necessarily reliable, were reported up to 1 kHz.

The first specific reference to ‘the study of noise'
occurs in the report for 1928, but only by way of an
example of the kind of scientific work which was suf'
fering because of the lack of a dedicated laboratory
building. For details of early work on noise, one has to
wait until 1929 when mention is made of the first port-
able instrument for measuring the ‘mean sound pressure
of sound in noises'. Mention is also made of 'aural
measurements' which used the Barkhausen principle.
This involved using a telephone earpiece in which the
level of a reference noise could be adiusted in 14 steps to
match that of the noise under investigation (see Figure 1).
The scale of loudness was said to have beencalibrated in
absolute units by connecting the telephone earpiece, via
an artificial ear canal, to a calibrated microphone. The
first practical measurements involved the noise of aircraft
and were undertaken in close collaboration with the
Royal Aircraft Establishment (now Defence Evaluation
and Research Agency) at Farnborough. 1929 also saw
the formation of the first government committee on noise,
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a sub-committee of the Aeronautical Research Com-

mittee.
The 1930s
A year after the very first mention of noise in the Annual
Report for 1930, an extensive series of measurements

was made on both interior and exterior noise of a range
of aircraft types [5].

After several years of planning and preparation the
new building for work on acoustics finally opened in
i933. With considerable extension and modification the
building remains to this day as the Rayleigh Building. The
new building included a larger lagged chamber than had
been previously available and the report for 1934 notes
the use of this chamber to extend the low frequency limit
for the ‘field calibration‘ of condenser microphones.

The first example is also recorded of an inter-
comparison of the absolute calibration of microphones
between NFL and the Post Office Engineering Laboratory,
with an average difference of 0.5 dB, over the frequency
range 80 Hz to 6 kHz, being noted.

Work on a portable noise measuring instrument, first
referred to in 1929, resulted in 1934 in a forerunner of

our modern sound level meters, shown in Figure 2. One
application was in an interesting series of tests conducted
on the noisiness and ‘stridency' or harshness, of motor
horns (see Figure 3). This is the first time that the issue of
noise with strong tonal components appears to have been
considered in the UK. The 1934 Annual Report refers to
this instrument as an ‘acoustimeter‘ while the term 'audi-
ometer‘ is used for the instrument involving subiective

comparisons of noises. The acoustimeter was arranged to

give 'equal meter indications for equally loud notes,
whatever the pitch'. The equal loudness contours of
Fletcher and Munson [6], formed the basis of this equal-
ization. The indicator was designed to give a full indica-
tion of loudness in about 1/3 of a second after the appli-
cation of a steady noise ‘so that it roughly simulates the
ear in this respect'. The meter was described by Davis,

   Fig. 2. NFL obiedive noise meter, i938.  19   
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Fig. 3. Noise of motor horns, I929.

operation, being employed in
measurements of the noise trom iet-
engine test cells and investigations
at noise reductions in new post-war
Factories.

The I946 report records the
hope that work would resume on
Further improvements to the obiec-
tive noise meter. However this did
not materialise and the NPL meter
was eventually overtaken by devel-
opments elsewhere on sound level
meters. Sadly, the NFL Museum
contains no remnants of this key
work.

There were no major develop-

  

wha also gave an interesting and valuable review at
related work of others in the Iield at the time [7].

One ol the key applications at the acoustimeter was
in the study at motor vehicle noise in connection with the
deliberations at another early example at a Government
committee. This was the Ministry ot Transport‘s arcanely
named 'Departmental Committee on Noise in the Opera-
tion of Mechanically Propelled Vehicles'. Figure 4 shows
some early measurements on the NFL site of the pass-by
noise at a car.

The I934 report also contains the First direct reler-
ence to the British Standards Institution (BSI) in the con-
text ot a recently proposed standard procedure For meas-
uring the loudness ol sounds. In essence, this
standardized the ‘equivalent loudness' as the intensity ol
an equally loud pure tone OF 1000 Hz, with the zero
loudness being 0.0002 dynes per cmZ.

The importance of NFL work on noise is indicated by
the publication in I937 at one ol the earliest reIerence
texts on the subiect, authored by A H Davis

In I938, the acoustimeter, now known as the objec-
tive noise meter, having been the subiect oI Iurther
improvements in perFormance particularly in dealing
with impulsive noises, was described in considerable
detail by Davis [9].

 

ments in work on basic acoustical
standards, although the lrequency ranges Ior microphone
calibrations were extended by the introduction of the first
anechoic wedge room-linings at NFL and the construction
at a special ducted enclosure,
The T9505
The 19505 began with the start at 4 years of a maior
ellort by Robinson and others on the redetermination of
the equal loudness contours, extending the work of
Fletcher and Munson in the USA and at Churcher and
King in the UK [IO]. The contours were Iirst published
IuIIy in I956 [I I] and the Annual Report For I957 notes
provisional agreement by the recently lormed Technical
Committee 43 of the International Organization tor Stan-

‘ dardization (ISO) - itsell only formed in I953 — on the
equal loudness contours and on the relation between the
scales of loudness (sones) and loudness level (phons). The
International Recommendation was published in I96]
[I 2] and the NFL work also strongly influenced the Form
of the weighting curves in the First ever international stan-
dards on sound level meters [I 3].

In response to growing demands for a standardized
test of motor vehicle pass-by noise, initial subiective
experiments, using real vehicles on a main road in the
south at England, were conducted by Robinson and oth-
ers in I959 [I4]. These tests showed the superiority ot

 

The 19405

The Second World War did not mean
the cessation of work on acoustics at
NPL. Among the topics listed in .. ' ’V I
reports were the problems of repro- ’*
ducing the noise at tanks on sound
lilms, sound insulation ol aircralt cab-
ins and reduction of noise From aero-
engine test ceIIsr Advice was sought in
I944 in the preparation of plans for
the new House of Commons to
replace that destroyed in I 941 .

Soon alter the war, work on noise
measurement was greatly assisted by
the arrival of a new mobile laboratory
- the first 0F its kind in the UK. This
was said to have travelled more than
11000 miles in its Iirst six months at  
  \

I Fig. . Motor vehicle noie, I934.
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the A-weighting. Soon after, more extensive tests, with
controlled pass-bys and a jury of listeners, established
the necessary information on the relationship between
subjective ratings and the meter readings [15]. The
results of this NPL work wereincorporated directly into
ISO Recommendation R 362 [16].

The mid-19505 also saw the beginning of studies on
the measurement of noise from aircraft in flight which
were to have a strong influence on the development of
standards for the measurement and certification of air-
craft noise in the following years. In 1954, Fleming
supervised a large series of measurements on A fixed-
wing aircraft and one helicopter, using fixed positions
relative to take-off and landing. The work is of particular
interest as these were some of the earliest tests to make
use of weighting curves for sound level which had been
standardized by ANSI [17].
The 19605
In 1962, with input from NFL, ISO issued a draft pro-
cedure for evaluating the noise around an airport from
measurements made only under the flight path. To test
out this procedure measurements were made, in col~
laboration with Rolls Royce Ltd at their test site at Huck-
naII, on a Meteor aircraft. These involved a grid of 39
points over an area of 10 square miles. The draft pro-
cedure was shown to give good agreement between pre-
dicted and measured levels. In 1965, further measure-
ments were made which involved the combined
resources of seven laboratories and a test area of 24
square miles [18]. ISO Recommendation R 507 was first
published in 1966 [19].

As well as these examples of work on purely objec-
tive measurements, NPL retained an interest in subjective

response to aircraft noise. Some early examples of con-
trolled subjective tests occurred during the 1959 Farn-
borough Air Show. These involved a jury of listeners,
1600 in total, in groups of about 100, rating recorded
aircraft noises and synthetic noises using the paired-
comparison technique. The objective was to see whether
the relative ratings of the noises would bein accordance
with the recently developed 'noise assessment scales' of
Stevens [20] and BBN [21], the latter being the early
form of the perceived noise level scale. Perceived noise
level was found to perform slightly better than Stevens
phons [22]. In 1960, a similar experiment using 570
subjects was conducted at NPL but this time the sounds
were recordings of helicopters. The conclusion from this
experiment was that Zwicker phons were superior to PNL
or Stevens phons. The A-weighted sound level was noted
to be as good as Stevens phons in ranking either loud-
ness or 'disturbance' [23]. In 1961, the first experiments
using actual aircraft flyovers took place at that year's
Farnborough Air Show [24]. Over 3 days, 60 subjects
made judgments on rating scales of noisiness and intru-
siveness (see Figure 5). Objective measurements were
made in dBIA) and PN dB. Among the interesting results
it was found that subjects judged sounds heard indoors
more severely than sounds of the some level heard out-
doors. The difference was about 18 dBIA) (see Figure 6).
This difference was much the same as the noise reduction Acoustics Bulletin September / October 1998   
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Fi. 5. Outdoor judgements of aircraft noise. Farnborough‘Air Show, I96I.

unusual form of aircraft noise In addition to
studies of subjective eIIects [3]], Robinson
developed a variant of the Stevens loudness
calculation procedure [32]. NPL's work on the
techniques required for the accurate physical
measurement of sonic booms had a profound
inIIuence on the development at the relevant
ISO standard [33], but standardization of

methods For evaluation of subjective effects did
not proceed. With the disappearance of the
threat of widespread exposure, interest in the
topic in the UK dwindled and, in fact, ISO for-
mally withdrew ISO 2249 in I995.

The 19605 was also a productive time in
the field of occupational noise. Although the
first schemes for the research are said to have
appeared in the late I950s, the origins oi one
of the most extensive and inFIuentiaI studies

    22

provided by the building. It was suggested that this 'pro-
jection etfect’ was due to subjects making a subconscious
allowance tor the building attenuation. The result was
confirmed in tests carried out at the I964 Air show using
148 subjects [25], It is interesting to note that the same
effect has subsequently been found by a number at
researchers [26].

In I963, Robinson compared the results of the air-
craft noise tests with the earlier judgment tests on motor
vehicles [27] (see Figure 7). This result represents one oI
the earliest inputs to the debate which has ensued ever
since concerning the need for 'source corrections' to har-
monized noise scales.

The importance of the role of NPL was recognized in
I96I by the choice of the Laboratory to host the very
first major international conference on noise ever held in
the UK [28], Three hundred delegates from around the
world spent 3 days attending presentations and a num-
ber of demonstrations of noise analysis equipment and
exhibits illustrating the principles of noise control. The
demonstrations included one of the earliest known appli-
cations, certainly in the UK, of a digital computer - the
NFL ACE machine — to the calculation of PN dB and
loudness by the Zwicker and Stevens methods The
details of the calculation procedure for the Zwicker
method, which used 30 seconds of computer time per
noise sample, were published later [29].

The I96I conference coincided with the start of
deliberations of the Government committee on the Prob-
lem oi Noise, known as the Wilson committee alter its
Chairman, Sir Alan Wilson, FRS, NPL statf made a sub-
stantial input to the committee and several of the pre-
viously cited scientific papers were reprinted as appen-
dices to the Report [30]. The Report formed the basis for
many of the developments that were to follow in UK leg-
islation on noise and was regarded for many years as a
vital reference text by practitioners of all kinds.

Also in this very productive period of the mid-I 9605,
NPL staff were involved in pioneering studies concerning
sonic booms at a time when concern was growing that
the development of supersonic passenger transport
would lead to exposure of the general population to this   

ever undertaken of the relationship between occupational
noise exposure and hearing levels of industrial workers
can be seen in the NFL Annual Report for I962. The pro-
ject was jointly run by NPL and the UK Medical Research
Council. Audiometric field work began in July I963 with
the aid of a new mobile audiometric laboratory [34] and
continued for more than 5 years. A new mobile noise
measurement laboratory was used to obtain details of
exposure in a range of factories across the UK. The study
involved both retrospective analysis on 759 exposed sub'
jects and a prospective study with serial audiometry on
493 subjects. Even before final completion of the work,
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an interim report, which described how noise level and
duration could be combined into a single measure
termed noise immission, led to radical revisions at dratt
recommendations on hearing conservation being con-
sidered by [$0 [35, 36]i The study is described in lull in
the book by Burns and Robinson [37].

Al'ter preliminary work at the end at the previous dec-
ade, the gradual move From the reliance on the Rayleigh
disc method For absolute calibration towards the use of
reciprocity, gathered momentum. At the Baden-Baden
meeting of Technical Committee 29 ot the International
Electrotechnical Commission (IEC) in 1962, Working
Group 13 Absolute Calibration of Microphones, was
established to Formulate an international standard. NPL
was involved, along with the national standards labor-
atories at six countries, in an international inter-
comparison [38]. A draFt standard For calibration of one-
inch microphones by the reciprocity technique was devel-
oped, validated at NPL by Delany [39] and eventually
published [40]. Work began on extension to one-hall
inch microphones and also on improvements to diffrac-
tion corrections required to derive tree-field sensitivity.

Late Reflections, from the 19705
Onward
I started work at NPL on 2 November 1970 and initially
worked on the development of recommended maximum
background noise levels for audiometry [41]. Soon otter
that I switched my primary research interests to environ-
mental noise. For this port of my review, I shall consider
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primarily work in which I have personally been involved
and describe developments chronologically within each
subiect area. Because oi limitations of space and time,
this review cannot be all embracing, but the interested
reader is reterred to the index at NPL publications which
has been produced regularly since 1960 and which can
be obtained from the author.
Harmonization of Noise Ratings
My arrival at NPL coincided with the rapid growth at
interest in the question ot unilication or harmonization of
the wide range oi noise indices then in use. Robinson
had just published an early paper on the topic which
introduced the concept of Noise Pollution Level [42]. 1
reviewed the different noise indices then used in the UK
For trattic, aircraft and industrial noise, and showed how,
using LAeq as an intermediate measure, one could derive
'equivalent values' of the separate indices [43]. Over the
next Few years, NPL and other organizations and indi-
viduals contributed to the deliberations of the UK Noise
Advisory Council, which had become concerned at the
multiplicity of noise immission measures in use in the UK
For planning and regulatory purposes [44]. The need for
a reference work on general concepts, methods at meas-
urement and prediction was met by the Le guide [45],
which was compiled and edited by NPL sta i, and which
had a significant impact on developments within the UK
in subsequent years. A Few years later the Department 01:
the Environment (DOE) commissioned NPL to undertake a
wide ranging review at the use ofLA“, in the UK [46].
This review considered current applications, recent policy

on ..
mSpmy

SPRAY-ON
ACOUSTIC FINISH

Covers:

““ o THEATRES o NIGHTCLUBS
\STADIUMS 0 SPORTS CENTRES

o sci-i035 o INDUSTRY
’0 FILM STUDIOS ETC

his: "ed by
Specialist Osca A‘Eoustlcs Teams

...IN ANY COtOUR\
For a Brochure and further
information please contact:

(if :Aigsa
AGOUSTICS
Tel: +44 (0)1474 873122
Fax: +44 (0)i474 819554

. SONASPRAYIS PRODUCED BY iCC, HOUSTON. TEXAS

23  



The Acoustics World
CZ:

  

U
N
B
E
A
R
A
E
L
E

- INDODRS /

X OUTDOORS
   

  

V
E
R
V

A
N
N
O
Y
I
N
G

|

 

A
N
N
O
Y
I
N
G

I
N
T
R
U
S
I
V
E

 

N
O
T
I
C
E
A
B
L
E

  

   8 60 90 I00 '20

sown LEVEL A (as)

N
O
T

N
O
T
I
C
E
A
B
L
E

Fig. 6. Results of indoor and outdoor iudgements
of aircraft noise, 196] .

   

assessments, international developments, subiective reac-
tion to ditFerent noise sources, the comparison of LAeq
and other measures as predictors of subiective reaction
and recent developments in measurements and pre-
diction practices. The work on subiective reaction to diF
terent sources was published [or INTER-NOISE 83 [47].
The review also highlighted the need for Further research
on industrial and impulsive noise and this resulted in the
studies described in the next section. The general move
in the UK towards the use at LAeq-based indices con-
tinued with the change From the use of Noise and Num-
ber Index for civil aircraft noise [48] and the formulation
of noise compensation measures For military aircraFt

noise in terms of LAW [49]. At the international level, a
key event was the publication at ISO 1996 in 1982 [50].

The slow process towards eventual harmonization still
continues in the late T9905 with the long awaited revi-
sion at UK planning guidance [51] which. uses LAeq For
all noise sources, with the publication of a Green Paper
From the European Commission on Future Noise Policy
[52] and with the organization by the Commission,
together with the Danish Environmental Protection
Agency, of a related special conference later this year, a
report of which appears in this issue. The Government of
the Netherlands, through its Health Council, Formed
early in 1997 a new multi‘national Committee at experts
on which NPL was represented, to consider and report

on a 'Unitorm noise exposure metric‘ [53].

Subjective and Objective Assessment of Industrial
Noise, Including Tonal and Impulsive Components
At INTER-NOISE 85, the First results were published at a
series of experiments on the dependence of annoyance
on basic physical parameters at impulsive noise such as
decay time and repetition rate [54]. In collaboration with
the late Professor Zwicker, the results were re~analysed
using the newly developed digital loudness meter [55].
The detailed report on this work appeared in 1987 [56]. 24

The best tit between objective and subiective data was
obtained using a descriptor developed in earlier NPL
work on helicopter noise [57]. The report also proposed
the use of descriptors of impulsiveness based on very
shor'Herm LAeq time series. NPL then became involved in

collaborative studies funded by the EC. These involved
subiective tests in laboratories in the UK, Italy and the
Netherlands and objective analyses at NFL and the Uni‘
versity ol Dusseldorf. This led to the development of the
‘Increment' descriptor [58] (see Figure 8).

With the aim at relining current standard methods For
rating industrial noise, work began in 1990 on a 3-year
proiect funded by the UK DoE. A review of related prac-
tices in 20 countries was undertaken [59]. Also, an
extensive programme of subiective listening tests was
conducted on the iuclged annoyance of specific types of
industrial noise, including combinations at tonal and

impulsive noise [60]. Follow-up work has concentrated
on the issue of tonality [61]. The work has led to the

development of a fundamentally new approach to noise
assessment based on the acoustic Features present in the
noise environment [62].

At the level at national standards, NPL has led the

Committee at the BS! revising the 1967 edition of British
Standard 4142 to make use at LAeq, and producing the
1990 edition. Further revisions have recently resulted in a
1997 edition [63]. Contributions have also been made to
the work of ISO Working Group 45in revising the impulse
corrections in ISO 1996 Part 2. The Working Group is
now continuing, under its Convenor Dr Paul Schomer, with

the bigger task ot a complete revision of ISO 1996. The
First meeting was held at INTER-NOISE 96.
Aircraft Noise
When the original schemes for noise certification of air-
craft were introduced in'l967, the requirement was tor

measurements with a microphone height at 1.2 m above
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ground surface level. Such measurements are, of course,
subject to the effects of cancellation and augmentation
due to interference between the incident and ground-
reercted waves, resulting in distortion of the true free-
field spectrum. An extensive series of experimental and
theoretical investigations by NFL showed the benefit of
using a ground-plane microphone arrangement. The
arrangement has now been included in the standards for
the certification of light propeller aircraft [64, 65].

NFL hosted the inaugural meeting of ISO TC43
Working Group 43 in May I994 and has actively con-
tributed to its work on the revision of ISO 3891 [66].

In late 1979 NFL was asked by the UK Ministry of
Defence to develop a mathematical model for the pre-
diction of noise around military airfields. The resulting
model - AIRNOISE - was completed in 1981, and has
since been used extensively in the determination of hous-
ing zones eligible for compensation [67]. In I990 atten-
tion turned to the problems of low-altitude flying. A con-
trolled field trial was conducted on 6 types of military jet
aircraft flown straight and level at heights between 100
and 250 feet, at various speeds and engine power set-
tings. The results of the work had a direct influence on
standards of a different kind, namely the rules governing
the allowable altitude and speeds in the UK low-flying
system [68]. A prediction model - FLYBY - was devel-
oped, and found to give accurate estimates of the time-
history of the noise of low-flying aircraft [69] An impor-
tant parameter governing the subjective response to such
noise is the rate of change of noise level at the beginning
of the event, or onset-rate. The problem of the lack of a
standard for the measurement of the onset-rate was
addressed in I995 [70].
Developments in Acoustical Standards
In I977 details were published of a new laser pis-
tonphone, developed at NPL by Rennie, in order to
extend the lower frequency limit for absolute calibration
[7I ]. The device was further refined by Richard Barham
in 1993 [72], thus completing the process started in
I929. During the I980s, most effort was applied to the
extension of the standard for reciprocity calibration to
one-half microphones, and a major comparison of
national standards of sound pressure was undertaken
[73]. More recently, the IEC has reviewed IEC 327 and
brought it up to date in a new series of Standards, IEC
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1094 - Measurement microphones. These include a pri-
mary method for free-field calibrations [74].

With the growing interest in techniques of sound
intensity measurement, the need arose for a standard
specifying minimum requirements for instruments. NPL
contributed to the development of IEC 1043 and devel-
oped a service for periodic verification [75]. NFL has
also taken the leading role in development of a new Brit-
ish Standard for the verification of sound level meters
[76] and in current work of producing a new inter-
national standard for sound level meters [77].

Summing the Reflections — Thoughts on
the Future
In looking back over the years, one is struck by the sim-
ilarities between the early years and now in the basic
aspects of the noise problems under consideration, and
by the lack of real progress in key areas — despite the
passage of time and much research. Thus, in the descrip-
tion of the I938 acoustimeter or objective noise meter,
one can see early evidence of the magnitude of impulse
'corrections', which have only recently - nearly 50 years
later — been the subject of amendments to ISO I996. But
one is also struck, naturally, by the differences in the
methods used in the research, arising from the develop-
ments in technology, and the ease with which one can
now accomplish complex tasks. One example would be
the generation of signals for subjective testing, where
space-consuming and power-hungry hardware has been
replaced by the PC and software, in many cases readily
available via theInternet. But of course it is the very ease
with which one can generate such signals and perform
complex analysis tasks which has itself led to the prolife-
ration of possible ways of assessing noise, and so
ensured that the debate over optimum metrics, indices,
descriptors, etc, continues. Another example would be
the availability of Iasers and optical techniques now used
in microphone calibration.

As we look to the future, it is clear that technological
developments in the late I990s will not only change the
nature of the noise sources under investigation, but also
continue to influence the techniques applied in research
on noise and its effects, and the work on the realization
of primary standards. These developments will also
change the very infrastructure by which the process of
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achieving consensus are likely to increase.
In this article 1 have attempted to describe some of the

key threads running through NPL research on noise since
its origins in the 19205 and to show how the research
has influenced standards for a wide range of acoustical
applications. I have also given examples of the ways that
NPL research has been used by Government depart-
ments and committees in the framing of key items of leg-
islation, guidance etc. I believe that the work of NFL, and

the contributions of other organisations and individuals
involved in research and in the process of standard-
ization, have provided essential tools to help all those
engaged in the essential task of international noise con-
trol — and so have helped to make a quieter world.
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On this, m first occasion of contributing to your Institu-
tion iourna since becomin Director General of the Engi-
neering Council, I sense t at the profession is facing a
period of considerable challenge and great iopportunity.
The biggest challenges are to raise the public profile of
engineers and en ineering, together with ensuring that
more young peopTe of the highest calibre choose engi-
neering as a rewarding career. Ar uany the opportunity
to achieve this is greater than ever Iaetore.

Both of these objectives are inter-linked, of course,
and it is clear that no single organisation on its own can
successfully bring them about. It is onl by combining
resources that we in the profession - an the wider engi-
neering community - can hope to succeed. The best way
to achieve this is with unity of purpose and clear dia-
logue, particularly between the Engineering Council and
the professional Institutions which it serves.

After nearl three years in its present form, I believe
that I have taken over an effective Engineering Council
that is able to make an extremely ositive contribution. |
feel privileged to be the bene iciary of what was
achieved by my predecessor, Mike Heath, who did a
great deal to establish the new Council and its staff, cuI-
minating in reco nition as an Investor in People this sum-
mer. He also di much to develop the Council‘s partner-
ship and working relationships with the professional
Institutions and other organisations, relationships which
we now need to consolidate and develop. We are cur-
rently also finalising the Council's new strategy for the
future, as well as refining our activities and processes to
maximise the focus and cost-effectiveness of the services
we provide to registrants.

One of the main achievements of the Council has
been. to ensure that the voice of the profession is heard
and its influence developed at a national level, in govern-
ment and at Westminster. It was a major achievement for
the Council, as the lead body for the whole of the pro-
fession, to agree with Government the Memorandum of
Understanding that has enabled engineering to make an
increasingly valuable contribution to the national deci-
sion-making process. With the specialist lead of indi-
vidual engineering Institutions, the Council is now able to
put the profession's responses to a wide variety of er-
tinent consultation documents that form a key part 0 the
legislative programme This is just one of the goals of the
Council as, with its partner Institutions, it addresses many
of the long-standing concerns of engineers, including bet-
ter recognition of their status and their contribution to
eve day life.

I the British economy, both industry and commerce, is
not to face damaging skills shortages, the profession must
ensure that not only are the best youngsters attracted to
engineering, but that their education and training are sec-
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ond to none in order to prepare them for what undoubt-
edly will be a world of increasing technological emphasis
and challenge. This is why raising the profile of engi-
neering and ensuring the profession is widely recognised
as an exciting and well-paid career are so essential.

There is a full agenda of proposed and committed
programmes to demonstrate engineering‘s contribution to
national wealth creation and the well-being of the public.
The most far‘reaching if these is the pro osed National
Marketing Campaign, which is being developed by a
major communications agency for a joint venture part-
nership com rising the Engineering Council, the Engi-
neering Emp oyers' Federation and the Engineering and
Marine Training Authority. This campaign will use the
power of television commercials and other national
advertising to target young people and those who influ-
ence them. It is planned to be long-term - but its success
will depend upon the strong su port ofindust .

Driving these initiatives is the realisation lihat, for UK
engineering to remain world class, the brightest and most
talented of children and students must be fired with the
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challenge and excitement of what an engineering career
can offer. Importantly, these maior new initiatives are
receiving the backing, not iust of the rofession, but of
the broader engineering community. This is as it should
be, because employers, consumers and society in gen-
eral will be the ultimate beneficiaries.

The Quinco campaign, which is committed to co-
ordinating the romotion of engineering for the next five
years, has in t e short time since its formal launch this
summer attracted support from some of the maior indus-
trial companies - as well as receiving endorsement from
the Government. Part of what Quinco is aiming to
achieve, through arange of proiects across the UK, is to
change many of the incorrect perceptions of engineering
that have become culturally ingrained. That too is the tar-
get of the National Marketing Campaign, which is
included in the Quinco proiect portfolio.

The Engineering Council is additionally exploring a
range of proposals to increase awareness of the role and
contribution of registered engineers, and these are being
discussed with the Institutions. Principal among these are
voluntary schemes of licensing for individual engineers in
rescribed areas of work, particularly in activities with a

l'iealth and safety or risk element. We have also sug-
gested that Chartered and Incorporated Engineers have
a prefix 'Engineer' title, as medical practitioners use
'Doctor'. These concepts are being developed in conjunc-
tion with the professional Institutions.

Evidence that the changing skills' needs of industry
and business are being addressed is found in man
areas of the profession. One example is the Standards,

 

and Routes to Registration (SARTOR) policy document
that recognises that man of today's engineers require a
broader education and s ould be trained in applying the
latest technologies to find creative business solutions.

There will continue to be a place for engineers more
at home with applying theoretical knowledge, but the pri‘
ority is for the more practical breed of professional, in
the form of the Incorporated Engineer. Which returns us
to meeting the needs of industry and business. With a
stronger em hasis in the formation process on vocational
subjects in igher education, we can ensure that there
are increasing opportunities for young people with apti-
tude to e uip themselves with the skills that will be
demanded y industry and business.

What is clear is that the organisations which have a
concern for the maintenance of UK en ineering as a
world-class profession are not sitting back, ut are making
a significant effort to bring about change. This is not only a
task for the professional bodies, however, but also for indi-
vidual engineers. I firmly believe that it is up to all of us to
make our own contribution to improving the public per-
ception of our profession. The best way to achieve this is to
stop moaning about status and recognition. Engineers have
higher average salaries, higher representation in top iobs
and lower unemployment than many believe, and the
Council's recent research underlines this. Our status in
many ways is as hi h - or as low - as we think it is, and if
we hold our heads Eigh, people will take more notice of us.

Malcolm Shirley CEng is the new Director General of the
Engineering Council ‘2‘
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MEETING NOTICE

One-Day Meeting and Workshop

(organised by the Environmental Noise Group)

EU Noise Policy
Is this the end of L10 and L90?
(It's Noise, Jim, but not as we know it!)

National Physical Laboratory, Teddington
Thursday 5 November 1998

As you may be aware, the EU has issued a Green Paper on noise and proposes to
implement an EU-wide policy as soon as possible. As part of this process, a number of
Working Groups have been set up with an individual conference having been held in
Copenhagen at the begining of September.

At this one day meeting, reports on progress so far will be presented in the morning
session by the UK representatives, with the afternoon session comprising group
discussions on the issues raised.

Those speaking will be:

- Martin Joseph (DETR) »
~ Ian Flindell (ISVR) — Working Group I, Indicators
- Bernard Berry (NPL) — Working Group 2, Dose/Effect

Paul Nelson (TRL) - Working Group 3, Computation and Measurement
- John Hinton (City of Birmingham) — Working Group 4, Noise Mapping

A buffet lunch and refreshments will be provided.
The meeting will close at 4.30pm. '

CPD Certificates will be available.

EU Noise Policy, 5 November 1998

Name:

Organisation:

Address:

Telephone: Fax: Email:

I I enclose a cheque for the delegate fee ‘: Please invoice me

: Member £95 + VAT = £1 I 1.63 C Non-member £125 + VAT = £146.88

Cancellations received after I6 October I998 will be payable in full. Please return this
form to the Institute office. '

Institute of Acoustics, 77A St Peter’s Street, St Albans, Herts ALI 3BN
Tel 01727 848195 Fax 01727 850553 email Acoustics@clusi.ulcc.ac.uk Registered Charity No 267026 



    
   

MEETING NOTICE

Environmental Noise Group
In conjunction with the South West Branch

   
  

 

Workshop on

Noise from Pubs and Clubs
University of the West of England, Bristol

Wednesday 11 November 1998

 

    

 

   To consider progress on the proposed IOA Code of Practice on Noise from Pubs and Clubs
and to receive ideas and feedback from professionals who have an interest in the topic.

  

There will be short presentations on the proposed code followed by the workshop sessions.

    

  
Programme
Buffet lunch
Introduction
PROGRESS TO DATE ON THE PREPARATION OF A CODE OF PRACTICE ON NOISE
FROM PUBS AND CLUBS, John Hinton, Birmingham City Council, Chair of the Working
Group
THE CODE OF PRACTICE — AN ENTERTAINMENT INDUSTRY'S VIEWPOINT, Eleanor
McOrmish, Brewers and Licensed Retailers Association
RESULTS OF THE TRIAL OF THE PROPOSED NOISE LEVELS IN THE CODE, Mike
Squires, Exeter City Council
Tea
Introduction to the workshop sessions
Workshop sessions
16.00 Report back from workshops
Close

 

  

       

     

     

   
      

    Meeting Organisers: Stan Simpson MIOA, UWE, Tim Clarke MIOA, Bristol CC, Dawn
Connor MIOA, Basingstoke and Deane BCC and John Hinton MIOA, Birmingham CC

  

Please note that the venue can only accommodate 50 persons. CPD certificates will be
provided.

   

  

  

  

| wish to attend the workshop on Noise from Pubs and Clubs on 11 November 1998

Name:    

 

Organisation:

Address:

Telephone: Fax: Email:

  

    
      

 

I enclose a cheque for the delegate fee :1 Please invoice me
(IOA/CIEH members £40 incl. VAT Non-members £50 incl. VAT)

 

   

   

Institute of Acoustics, 77A St Peter’s Street, St Albans, Herts ALT 3BN
Tel 01727 848195 Fax 01727 850553 email Acoustics@c|usl.ulcc.actul< Registered Charity No 267026

  



MEETING NOTICE

One-Day Meeting

Practical Aspects of Measurement Protocols
(Organised by the Measurement and Instrumentation Group)

National Physical Laboratory, Teddington
Tuesday 8 December 1998

This meeting comprises four workshop tutorial sessions, two in the morning and two after lunch. The nature

of the workshops means that some prior exposure to the Standards covered would be an advantage.

The sessions will describe the practical considerations necessary to achieve consistent results from a number

of commonly used measurement protocols.
The workshops will be presented by members of the Measurement & Instrumentation Group on the

following topics:

- Sound insulation and noise reduction in buildings Calculation of the single number

quantities from the source room average sound pressure level, the receiving room average

sound pressure level and reverberation times. Procedures as in 388233, 352 750 and 855821.

- industrial noise affecting residential areas. The determination of tonal and impulsive noise

corrections with the measurement of residual and specific noise to obtain the Rating Level as in

BS4142.

° Construction and demolition site noise control. Noise measurement to monitor the long

term or transient level at the periphery of the site. The correct parameters to be reported as

contained in 855228.

- Verification of the performance of sound level meters in accordance with BS7580 Partsl&2

and the calibration of the meter to confirm its performance before and after each series of

measurements.

Meeting Organiser:
Martin Armstrong MIOA (Member of Measurement & Instrumentation Group Committee)

Brilel & Kjar (UK), Harrow Weald Lodge, 92 Uxbridge Rcl, Harrow, Middx, HA3 GBZ

Certificates ofattendance will be available for CPD purposes.

Practical Aspects of Measurement Protocols : 8 December 1998

Name:

Organisation:

Address:

Tel: Fax: email:

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

includes lunch.

f Members £95.00 + £16.63 VAT = £111.63 .7, Others £125.00 + £21.88 VAT = £146.88

Cancellations received after 23 November 1998 will be payable in full. Please return this form to the Institute office.

lnstitute of Acoustics, 77A St Peter's Street, St Albans, Herts ALT 3BN
Tel 01727 848195 Fax 01727 850553 email Acoustics@clusl.ulcc.ac.uk Registered Charity No 267026 
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21 OCT
London Branch Evening
Mtg: Presentation by
Sue Bird, ANC
London

22 - 25 ocr
Reproduced Sound 14
Electroacoustics Group
Conference
Windermere

30 OCT

IOA CofC in Env Noise
M'ment exam
Accredited Centres

6'NOV
IOA CofC in W'place
Noise Ass‘t Advisory
Committee
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Autumn Conference:
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lOA Membership,
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Committee
StA/bans
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London Branch Evening
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Accredited Centres
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IOA CofC in Env Noise
Measurement exam
Accredited Centres 
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GARSINGTON OPERA FESTIVAL

Ken Ratcliffe FIOA, Ray Shack FIOA 8: Stephen Turner FIOA

 

The case of the open-air opera Festival causing noise
problems was well publicised in the national press. In this
article, Ken RatcliFFe {ISVR}, Dr Ray Shack (ADS) and Ste-
phen Turner (Stanger Science & Environment), the con-

sultants involved, tell the story.

Introduction
Garsington is a village Five miles southeast oF the centre
oF OxFord. Since 1989 Mr and Mrs Ingrams, the owners
oF Garsington Manor have organised performances oF
opera on summer evenings (‘the Opera Festivals'). The
operas are perFormed in the courtyard which, it was
Found, had excellent acoustic qualities For the purpose;
staging and seating, For an audience at about 400,
being brought in each year For these events.

The number oF pertormances has increased over the
years. Complaints about noise only commenced alter the
1993 season in which there had been an increase in the
number oF events to FiFteen perFormances and three dress
rehearsals held over a period oF about a month starting
From about the second week in June.

The operas usually commence at 6.00pm with an
interval oF about 90 minutes to allow the patrons to pic-
nic in the gardens or have dinner in the great barn. The
perFormances end at about 10.00pm. The music is
unampliFied and over the years the Festival has built up a
good reputation, achieving critical acclaim.

The Problem
The sound From the opera mainly aFFects those who live
along the nearby road, Sauthend, the closest property,
Home Close, being some 70m to the rear ot the stage.
The opera is clearly audible in the large Front and side
garden oF this property with the singing and the brass

 

SODC For causing 'unreasonable disturbance'.
The prosecution was upheld in the Magistrates Court

but overturned on appeal. No limits had been set by
SODC, but Ms Waud‘s advisers suggested, as a guide,
the use oF the Noise Council‘s Code of Practice on the
Environmental Noise Control at Concerts and stated that
in their view a music noise level (MNL) exceeding the
LA90 by about 5 dB(A) must be considered unsatisFactory.

in addition to the evidence From those aFFected by the
opera noise, evidence was heard From local residents in
Favour oF the opera Festival. in the end the appeal was
won on the problem oF converting what are eFFectively
planning issues into a criminal oFFence. The judge con-
sidered the note in para 3.3 oi the Code at Practice: The
nature at music events means that these guidelines are
best used in the setting of limits prior to the event to be
'peculiarly apt'. The [udge couldnot see the eFFect oi the
increase in the number oF perFormances that had pre-
viously occurred and concluded that it was diFFicult to see
anyone convicted oF a criminal oFFence when his own
conduct has been a mere repetition (in 1994) oF that
which had been regarded as lawFul and Formally unob-
iectionable in the previous year (in T 993).

1995
SODC granted temporary planning permission For 12
months in January 1995 allowing an increase to twenty
perFormances plus three dress rehearsals but subject to
the Following noise condition:

No opera performance shall take place until sound
attenuation measures have been implemented in accor-
dance with a scheme which shall First have been sub-
mitted to and approved in writing with the Local Planning
Authority. The scheme shall be submitted within two

 

instruments being particularly dom-
inant. The situation is exacerbated
on Fine still evenings, but on less
clement days the intrusion is For less.

Following the complaints in
1993, the opera company commis-
sioned Dr Ray Shack oF Acoustic
Design Services to carry out a series
oF noise measurements at a number
at locations including Home Close,
during the 1994 season. Ms Monica
Waud, the owner at Home Close,
commissioned noise measurements
to be made at her property that
year, and measurements were also
carried out by Mr David SaFFin at
South OxFordshire District Council.
Following the 1994 season, Mr
Ingrams was prosecuted by the  Garsington Manor with the screens under erection     Acoustics Bulletin September/ October 1998 31  
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months from the date of this permission. The measures
shall be retained tor the duration of the opera festival
and shall be designed to achieve a level not exceeding
2dBlA) above the background level where the back-
ground level is the L90 level measured over aone hour
period at the same time at day as the opera but when no
performance {practice or other opera related activities) is
taking place, and the measured level is the average of
any 3 live-minute Leq levels taken whilst the opera is
being performed measured i metre from the facade of
any dwelling.

The noise attenuation measures included heavy
acoustic curtains with supporting structures designed by
Ray Shack. During that season, SODC commissioned
Stephen Turner at Stanger Science & Environment to
assist them. His report stated that there was a noise
problem to be addressed, particularly at Home Close,
but that the options for noise control were limited. Unlike
pop concerts, there was no means of controlling the
noise as it occurred through an amplification system as
none existed. Furthermore, measuring the Music Noise
Level was not easy given the variable nature at the
source superimposed on a variable residual noise envi-
ronment, which, at times, produced LAeq levels well
above the MNL.

'l 996
A planning appeal was heard beFore an inspector in
April i996 in connection with the conditions attached to

 

the permission granted For the 1995 opera season and,
in particular, the noise condition. Noise evidence was
prepared by Mr Satfin and Mr Turner tor SODC, and by
Ken Ratclitle 0F ISVR Consultancy Services who had been
commissioned by the Opera Company. The consultants
agreed that with no specilic guidance available the Noise
Council Code should be used as a basis For assessment.
With the number at events being 23 in the year, it was
agreed that the criterion should be MNL = Background +
10 dBlA), lying roughly haltway between 12 events (per-
mitting Background + 15 in Table l in the code) and 30
events (permitting Background + 5 in Note 5 to Table l
oi the Code, albeit For indoor venues). It was also agreed
that the guidance given in Note A to Table l of the Noise
Council Code applied. This states that: For those venues
where more than three events per calendar year are
expected, the frequency and scheduling of the events will
affect the level at disturbance. In particular, additional
disturbance can arise if events occur on more than three
consecutive days without a reduction in permitted MNL.

As the 23 events occurred over a period at a little
more than one month, it was agreed that the criterion
should reduce to MNL = Background + 5.

Stephen Turner turther argued that in his view much
at the disturbance arose From the variable nature at the
opera noise. Such variation is not taken into account in
the Noise Council Code which is primarily concerned
with amplified music which has a much smaller dynamic
range. Consequently, he argued that there was [ustilica-

 

RoadNoise — Renewing the standard
An all-in-one program for designing against road traffic noise,
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tion to reduce the criterion to a zero increase
The Consultants also agreed that for the purposes of

this assessment the maximum MNL at Home Close was
42.5 dB(A) but there was no agreement over the back

ground noise level (the average LAoo over the four hour
period of the performance) to use. The Opera company,
based on previous limited measurements by SODC, said
37.5 dB(A), whereas SODC, following subsequent meas-
urements, said that it averaged 35 dB(A) but could be as
low as3I—32 dB(A). Using the Background + 5 dB(A)
criterion, the Opera Company figures showed com-
pliance, whereas SODC showed an excess, with on
some nights that excess being as much as IO—I I dB(A).

Mitigation
The Inspector adiourned the hearing so that he could wit-
ness the I996 season for which a further temporary
planning permission had been granted. The Opera Com-
pany were aware that the attenuation measures needed
to be improved from the I995 season and the acoustic
screening was extended and suspended on 'yacht' masts
complete with winch mechanisms for raising and low-
ering the curtains. The detailed implementation of the
design involving the lacing of the curtains to ensure ade-
quate overlaps was found to be crucial. Strong winds
tended to open gaps unless thelacing was carried out
exactly according to the design.

In addition to further measurements of the opera
noise being made during that season, tests were made of
the barrier effectiveness and attenuation of 3—6 dB(A)
was achieved at Home Close.

During the I996 season the Opera Company sought
planning permission for a seven year period. This was
required primarily to enable the Company to plan ahead
more effectively rather than relying on the assumption
that the annual temporary consent would be granted.
Consequently, when the Planning Inquiry reconvened in
October that year it was to hear the case for the longer
term planning permission.

The Inspector again heard evidence from a wide
range of people including local residents supporting and
opposing the event and some eminent people from the
world of opera attesting to its artistic and cultural merit.

Inspector's Conclusions
In terms of the acoustic issues, the Inspector concluded:
a The MNL at Home Close was agreed as a design

target to be 42.5 dB(A),
o The MNL should not exceed the background noise

level by more than 5 dB(A),
0 There was no agreement over the background level

since Garsington Opera assumed an average of 37.5
dB(A), whilst SODC assumed 35 dB(A), but possibly
as low as 31-32 dB(A),

I There may be occasions when the background noise
at Home Close is indeed between 30 and 35 dB(A)
but conversely, as he witnessed, there may be
occasions when the noise from music and singing
from the opera is so low as to be virtually inaudible,

o Improvements to the acoustic screen would provide

Acoustics Bulletin September/ October 1998  
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additional attenuation of between I and 2 dB(A),
' The typical current MNL was about 40 dB(A),
o The sound from the opera would be likely to be

intrusive if a resident wished to sit quietly in the front
garden of Home Close while an opera was being
performed,

- Passing vehicles and motorcycles usually drowned out
the sound from the opera,

0 That intrusion from noise would occur from time to
time in the nearest properties were permission to be
granted,

0 Account must be taken of how frequently the noise
would be generated and how disturbing it would be,
and the enioyment of the participants should be
balanced against nuisance to other people.

The Inspector found for the Opera Company and the Sec-
retary of State agreed with the decision in early I997.

1997
It has already been mentioned that one of the major dif-
ferences in terms of noise control between these events
and usual pop concerts is that there is no control over the
source noise level. The MNL heard at the receiver is
dependent in part on the source level which for these
events depends on the nature and the orchestration of the
work being performed. Furthermore, even after the
Inquiry there was still uncertainty over the actual value of
the background noise level. Consequently, during I997,
SODC through Stanger Science and Environment carried
out a series of measurements to determine this issue.

Whilst the LA90 measurements were being made it
became clear that the performances of an opera by Rich-
ard Strauss seemed more intrusive than any previous
opera. This was due to the orchestration which involved
some intense brass passages. Consequently, measure-
ments were made to determine the MNL due to the
Strauss opera and whether or not the criterion of MNL =
Background + 5 dB(A) was being exceeded on the nights
it was performed.

The weather during that part of the summer was rel-
atively inclement and only on two nights were SODC cer-
tain that an exceedance had occurred. The measure-
ments also indicated that the MNL had risen to 44 dB(A)
for some I5 minute periods during the performances.
This was higher than the previously assumed design tar-
get upon which the Inspector had based his decision at
the Planning Inquiry. Because of the lack of control that
they had over the source level and hence there being no
certainty that such problems would not persist, SODC
issued a Summons on the opera company, alleging that
noise such as to cause an unreasonable disturbance to
persons in the neighbourhood had been caused on two
nights. The case was heard in the Magistrate's Court at
the beginning of I998.

Magistrates Hearing
SODC called four local residents to give evidence on
their behalf followed by two environmental health officers
and finally two of their consultants from Stanger Science
and Environment, Stephen Turner and Jane Evans. The
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   Hem. i ..

View towards the auditorium area from Home Close. Screening not yet in place.

areas at agreement and dis-
agreement. A document was pro-
duced tor the Inquiry setting out these
matters. This seemed to be welcomed
by the Inspector as it enabled him to
Focus on areas ot dispute.
2. Simply because it was not possible
to measure directly the level ot intru-

sive noise did not mean that there
was not a problem. Conversely, it is
clear that it is not appropriate to set

I noise conditions in the Farm at limits
' which cannot be directly tested. Some

other form at control is required (eg
agreement over barriers, hours at
operation etc).
3. The age-old problem ot desiring to
use a single Figure LAgo to describe the

  

Opera Company called three local residents to give evi-
dence on their behalf, Followed by Mr Ingrams and Ken
Ratclilte.
A demonstration at the sounds recorded by Stanger

on an OldB's ’Symphonie' system was played to the
Court. The intention was to give the Magistrates some
indication ot the relative sound of the opera compared to
the other sounds within the noise environment. Although
this Form of support to evidence is unusual and can be
questioned, no signiticant obiection to its use was made
by the Detendant. As agreed between both parties, it
was made clear to the Magistrates that the sounds they
would hear would not replicate the actual sounds as

heard outdoors by the local obiectors, but would provide
an indication at what is heard.

The ongoing problem ot being able to measure
directly the MNL arose again, and because the alleged
levels had inevitably to be derived, the detence were
able to query the validity. In general, because at the rel-
atively inclement weather, the average background level
that year was 37 dB(A), as had been previously asserted
by the opera company. Consequently, the magistrate
took the view what exceedance might have occurred was
the result ot the vagaries of the weather rather than by
the actions at the opera company. Consequently, the

case was dismissed.
SODC subsequently tookthe view that they had done

all they could, Ultimately, it was felt by some to be an

unsatistactory conclusion because For a Few people in
Garsington, the Opera lestival does cause some dis-
turbance and does intrude on the use of their gardens at
a time at year when the hours ot daylight are longest.
Conversely, the absolute levels from the opera are not
high, the opera does not really cause intrusion on dull
days and the opera testival is over by mid-July.

Conclusion

background level when a fairly wide
range actually occurs always presents ditliculties. In this
case, the Inspector/Magistrates were made fully aware
of the variability and hence were able to make an
informed judgement.
Ken Ratclitfe FIOA is at ISVR, University of
Southampton, Dr Ray Shack FIOA is with Acoustic
Design Services and Stephen Turner FlOA is with
Stanger Science 8: Environment. ISVR and Stanger
Science & Environment are members of the Association
of Noise Consultants. ‘3'

   This case raised a number ot issues:
l. The benetit at the consultants tor the various parties

working together as tar as possible was demonstrated.

They met on more than one occasion and determined
Screens erected    34 Acoustics Bulletin September/ October 1998  



Consultancy Spotlight

      

—

AS QUIET AS THE GRAVEl

Philip Dunbavin MIOA

lt was halt past midnight and dismally dark. The distant "

street lights were iust bright enough to illuminate my

breath and the tombstones to my left. It was bitterly cold . :1;

and every so often a very taint breeze would gently
move the undergrowth in a disconcerting way.

Why, I began to wonder, was I stood in the dark, in a

graveyard next to a disused chapel measuring noise lev-
els? Perhaps unusual iobs iust tend naturally to gravitate
towards me. No, there were no sharks involved, how-

ever, there was a nightclub. Yes! I know it sounds
unlikely. Perhaps I should explain by starting at the
beginning.

The chapel has been derelict for many years. It has a
listed tacade and was once a very attractive building as
can be seen in Figure 1. During its working lite many ot
the chapel‘s congregation had been buried in graves
running down the side at the building (see Figure 3). The
tront looks out onto a very busy town centre road whilst
at the back is a car park. Buildings have beenbuilt on
either side at the chapel hard up against the graves.

Figure 3 shows the chapel to the right with an ottice
building and shop immediately to the left of the graves.
This photograph was taken looking towards the road in
Front at the chapel.

The land had been bought by a developer with the
intention oi retaining the listed facade and converting it
into a high quality nightclub. We had designed the night-
club to adequately contain the music noise and this was
not an issue. The reason the project had gone as tar as a
Public Inquiry was the issue at people and vehicle noise

due to patrons leaving the nightclub.
The road in Front at the chapel, like most town centre
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Fig. 2. Measured noise levels

  

roads, had a lot at trattic on it, both pedestrian and

vehicular. The result was a very noisy environment into

   Fig. l. Listed facade ot the chapel 
which the nightclub would add more at
the same type at noise. The parameter
we used to assess the noise climate was
the Leq value since the L10, L90 and Lmux
values would be largely unattected by
an increased number of events.
We had predicted the effect ot the

additional cars and people and had
prepared our case comparing these to
a measurement ot typically 62 dB LAeq
at midnight. We were very puzzled to
learn that the local authority had been

on the site and had measured only
about 52 dB LAeq at the same time at

night.
Small discrepancies we could have

explained as variations in the activities,
however, a '10 dB ditterence was dis-
concerting to say the least. The local
authority had measured the noise levels
on the site level with the Facade at the  Acoustics Bulletin September / October 1998 35 



 

Consultancy Spotlight

    

Fig. 3. The disused graveyard

 

chapel. At first this sounded sensible and it wasn't until
we caught sight of a photograph of where they had
measured that the explanation became obvious. They
had measured behind the 2.5 m high hoarding and
were screened From the trattic on the street. Whilst such
a screening effect is obvious to most acousticians con-
vincing an inspector required that we get some proof.

So there I was in a graveyard, at midnight, meass
uring noise levels at two positions. The first above the
hoarding at about iirsl tloor window height and the sec-
ond behind the hoarding but level with the Facade ie
exactly where the local authority had measured In Fig-
ure 2, Graph l shows the actual measured noise levels
and Graph 2 the difference between them which was an
average at 10.7 dB LAeq.

This evidence strengthened our case and the inspec-
tor subsequently ruled in our client‘s favour and granted
planning permission. This was a most unusual survey,
however, I can report that the only spirits I encountered
were in the minibar later in my hotel room.

Four weeks later i Found myself standing measuring
noise levels in another graveyard halfway across the
country. This, however, is a story for another time; I can
tell you that so Far graveyards Fail the test of quietness!

Philip Dunbavin MIOA is Managing Director and Prin-
cipal Consultant of Philip Dunbcivin Acoustics Ltd, Vin-
cent House, 212 Manchester Road, Worrington WA]
1330.
Philip Dunbavin Acoustics is a member of the Associa-
tion of Noise Consultants. v
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Membership of the Association is open to bona fide
consultancy practices able to demonstrate to the
satisfaction of the Association's Council that the
necessary professional and technical competence is
available, that a satisfactory standard and continuity of
service and staff is maintained and that there is no significant
interest in acoustical products. Members are required to
carry a minimum level of professional indemnity insurance,
and to abide by the Association '5 Code of Ethics.

Current Members

 

  

    
  
  
  
  
   
  

   

Acoustic Consultants Ltd
Acoustical Investigation & Research Organisation Ltd

Acoustics, Energy & Noise Control
Acoustics 8: Noise Partnership

APT Acoustics
Ashdown Environmental Ltd
Aspinwall & Company Ltd

W S Atkins Engineering Sciences
BCL Acoustic Services
BDP Acoustics Ltd

Anthony Best Dynamics Ltd
Bickerdike Allen Partners

Bird Acoustics
Civil Engineering Dynamics Ltd

Cole Jarman Associates
Conrad Acoustics

Ken Dibble Acoustics
Philip Dunhavin Acoustics Ltd

Entec
Environmental Resources Management Ltd

The Equus Partnership
Fleming & Barron

Hann Tucker Associates
Hepworth Acoustics Ltd
W A Hines & Partners

Michael E House FIOA MBAC
ISVR Consultancy Services

|SP Consultants
Dr H C. Leventhall

Martec Environmental Engineering
Moir, Hands & Associates

NES Acoustics
Noise Advisory Services

Noise & Vibration Engineering Ltd
Oscar Faber Acoustics

Denis R Robinson & Associates
Sandy Brown Associates
Alan Saunders Associates

Sharps Redmore Partnership
Tim Smith Acoustics

Sound Research Laboratories Ltd
Southdowns Environmental Consultants Ltd

Spectrum Acoustic Consultants Ltd
Stanger Science & Environment

Symonds Travers Morgan
Rupert Taylor FIOA

Dr H P Verhas
Vibrock Ltd

Vibronoise Ltd
The Walker Beak Mason Partnership

Wardell Armstrong
Wimtcc Environmental Ltd
WSP Environmental Ltd

 

  
      

  
  
  
  
  
  
  
  
  
  
  
  
  

  
  
  
  

  
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
    

 

Acoustics Bulletin September / October 1998  



 

BRANCH MEETINGS

 

North-west Branch
Back in March I998, John Hinton from the Environ-

mental Service Department of Birmingham City Council,

gave a professional, lively, colourful and very informative

talk on local noise mapping. The talk was well attended

by supporters of the procedure and sceptics alike (24 in

total).
Initially a review of some large scale noise mapping

surveys carried out in the UK and in other countries were

presented. In addition the EC vision for the noise map-
ping of large European cities (population >350,000) by
the year 2002 and for the harmonization of the stan-

dards/techniques used by the year 2006 was intro-
duced.

An overview of the applications and benefits of such

studies were presented.

The various computer-based mapping techniques

available were discussed along with the one which is
used for the noise mapping of the city of Birmingham
which started in February I998. The information
required for such mapping and the problems associated
with noise mapping such as the concerns of accuracy,
verification, the extensive cost and the benefits of map-
ping were also discussed.

Finally a very lively discussion session was held until
everyone decided it was time to visit the usual watering
hole to continue a more informal meeting.

Many thanks to John for an interesting evening and
once again to BDP for hosting the event.

The annual North-west Branch social took place on
I August I998 at Knowsley Hall, where the Royal Liver-
pool Philharmonic Society held their ‘Music for a Summer
Evening — Popular Classics' concert. I5 people booked to
go on this visit but did not all manage to meet up. Hope-
fuIIy all who booked managed to attend. The concert and
fireworks were spectacular and the weather was mainly
kind to all spectators.

Andy Turnbu/I MIOA

Eastern Branch
A very interesting evening meeting was enioyed by mem-

bers of the Eastern branch and their families when they
visited SizeweII ‘8‘ Power Station for a behind the scenes
tour of the Pressurised Water Reactor (POOR) installa-

tion.
The visit was a very comprehensive one, beginning

with a half-hour video of the design, construction and
installation of the power station followed by atwo-hour
tour of the main reactor control room, turbine hall, sea

water screening plant, diesel engine back-up generators
for essential power items and the reserve sea water res-
ervoir and cooling system. During the visit the many and

varied questions were professionally answered by the
tour guides.

Michael Alston MIOA Acoustics Bulletin September / October 1998   

Institute Affairs
i__————__._i

Midlands Branch
The autumn programme of activities kicked off at Birm-
ingham University on 9 September with a talk by Gordon

DaIgarno from Keele University. Gordon spoke to a small

select band of members about his work in bringing music

to the hard of hearing and the deaf and his efforts to
develop systems to allow the physically handicapped to

play expressive music. He particularly concentrated upon

methods of increasing the awareness of music for the

hearing impaired. Like much of acoustics, the results are
obtained by a combination of high and low technology
with the odd pinch of black magic. The high technology
included a user-friendly computer system for the genera-
tion and manipulation of musical sounds that could be
tailored for the individual listener to make the maximum
use of any available hearing. Musical notes could be
lengthened, shortened, separated, raised or lowered in

pitch, tempo and Volume. All of these effects were dis-
played in a dynamic full colour enactment of the mosic
on the VDU. There is not space in this brief report to do
justice to the interesting and stimulating content of the talk
but everyone there found it one of the best talks that we
have had at the branch. After the talk the members went
down to the nearby ‘Florence and Ferkin' public house
where they were ably assisted by Selly Oak Rugby team
in polishing off an excellent buffet.

The branch AGM will be on 3 November at Coventry.
Four current Committee members have served their aIIot-

ted three year spans but all are willing to stand for re-
election so you can come along without any fear of being
pressed into joining the Committee. The AGM will be fol-
lowed by a talk from Peter Clarke of Proscon Environ-
mental Ltd on 'Pipeline Vibration‘.

Mike Fillery MIOA .:~

Certificate of Competence in the
Measurement of _

Sound Transmission in BUIIdIngs

The Institute of Acoustics is launching a new

Certificate of Competence in the measurement of

sound transmission through buildings. As with the
other Certificate courses the course will be presented

at a local centre. Assessment will be by a national
examination set by the Institute and by a practical
assesement during the course,

The date for the first examination is Friday,

4 December. Courses will generally run for 5 days up

to 3 or 4 weeks before this date. Anyone interested in

this course should contact a local centre. The centres

that have expressed interest so far are;

Heriot-Watt University, Edinburgh [Contact

Professor R Craik): University of Derby, Derby
(contact Dr M Fillery): Building Research

Establishment, Watford (contact Mr} Seller]

Other institutions interested in offering this course should .
contact Professor R Craik or the Institute of Acoustics.
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V SOUND BARRIER SOLUTIONS

insurance“
fl'IHSE
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euusutuurs

Offering a unique consultancy service
in the design and specfication of noise
barriers for all road, rail and industrial

projects including:

Full Environmental Impact Assessments and Acoustic Studies.

Predicting the nertnrmance nl Absorntlve and fletlentlve Barriers.

sneeltvinn barrier design to current 38! and BSEH standards.

For more details contact:

Giles Parker, SBS Ltd, The Schotield Centre, Greenclose Lane, Loughborough, Leics, LE11 5A8. Tel: 01509 235527

CORK INSULATION
COMPANY (72)
LIMITED

The Specialist Manufacturers,
Suppliers and Installers of
Studio Acoustics
0 Modular Acoustic Absorbers

0 Custom Made, Timber
Acoustic Doors

. Soundtrack,
Stretch Fabric, Fixing System

o All Systems Conform
to BBC Specifications.
Full Acoustic Absorption Data
available for all Modular
Absorbers

0 Acoustic Quilts, Blankets
and Drama Curtains

0 Acoustic Screens

For further information:

Tel: 01813170811 Fax: 0181 317 3509 J Acoustics Bulletin September / October 1998



    

Simdimpmw
61—63 Rochester Place, London NW1 9JU

tel 0171 4821692 fax 0171 485 4168

Studiospares Deutschland

Kélner Strasse 195-197,

D-50226 Frechen, Kéln, Germany
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Hansard

30 July 1998
Noise lnsuiation
Mr Fitzpatrick: To ask the Secretary of State for the Envi-
ronment, Transport and the Regions if he will list the dec-
ibel noise levels at which noise protection funding has
been made available since 1968.
Ms Glenda Jackson: The Noise Insulation Regulations
1975 were made retrospective to roads opened to traffic
on or otter the 17 October 1969. The quaiiiying noise
level as described in my previous answer has remained
unchanged since it was originally introduced.
Mr Fitzpatrick: To ask the Secretary of State For the Envi-
ronment, Transport and the Regions at what decibel level
Government funding is available for noise insulation.
Ms Glenda Jackson: Government funding is available
only in cases where the noise level is expected to exceed
a specified noise level and to have risen by at least 1
decibel above the prevailing noise level as the result of
the creation or alteration of a trunk road. The level of
road traffic noise specified in the Noise insulation Regu-
lations 1975 (as amended in 1988) is 68 decibels meas-
ured as an average level exceeded for 10 per cent of the
time between -the hours of 6 am and midnight.

 

31 July 1998
Airport Noise
Miss McIntosh: To ask the Secretary of State for the Environ-
ment, Transport and the Regions, pursuant to paragraph
4.217 of the White Paper on Transport, when measures will
be put in place to mitigate noise pollution from airports;
and who will bear the cost of these measures.
Ms Glenda Jackson: Measures are already in place to mit-
igate noise pollution from airports. At Heathrow, Gatwick
and Stansted certain such measures are prescribed by the
Secretary of State under 578 of the Civil Aviation Act
1982; elsewhere, by airports either independently or by
agreement with local authorities through the planning sys-
tem. The costs of compliance are normally borne by the
aviation industry, consistent with the 'polluter pays' prin-
ciple. This principle will be integral to the airports policy,
which we have undertaken in the White Paper to develop.

Road Noise
Mr Edwards: To ask the Secretary of State for the Envi-
ronment, Transport and the Regions if he will make a
statement on the proposals for noise mitigation measures
on existing trunk roads in rural areas in the White Paper
A New Deal for Transport.
Ms Glenda Jackson: The White Paper states that we are
examining the scope for noise mitigation measures on
trunk roads built before the current standards of road
construction were created. The report on the review of
trunk roads in Wales expands on this, explaining that a
separate announcement will be made on revised criteria
for dealing with requests for noise mitigation in such
cases. The White Paper also announces a new policy of
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considering the use of quieter road surfaces whenever a
road needs to be resurfaced.
Mr Fallon: To ask the Secretary of State for the Environ-
ment, Transport and the Regions what resources are

being made available to the Highways Agency for new
measures to reduce motorway noise.

Ms Glenda Jackson: As indicated in the report A New
Deal for Trunk Roads, a separate announcement will be
made in due course about the budget to be made avail-
able for the Highways Agency to deal with the most seri-
ous and pressing cases and the new criteria to be used.
Extracts provided by Rupert Taylor FIOA

BSI News

New and Revised British Standards
BS 6840: Sound system equipment.
BS 6840-16:1998 Also numbered as BS EN 60268-
16:1998. Obiective rating of speech intelligibility by
speech transmission index. Defines the STI, STITEL and
RASTI obiective methods for rating the transmission quality
of speech with respect to intelligibility and the correlation
of results from the different methods. Supersedes BS 6840-
1621989, which will be withdrawn on 1 January 2001.

BS EN Publications
BS EN ISO 11688: Acoustics - Recommended practice
tor the design of low-noise machinery and equipment.
BS EN 150 “6884:1998 Planning USO/TR 11688'

  

. 1:1995) No current standard is superseded.
BS EN ISO 13090: Mechanical vibration and shock -
Guidance on safety aspects of tests and experiments with
people.
BS EN 150 13090-1:1998 Exposure to whole-body
mechanical vibration and repeated shock (ISO 13090-
1:1998). Provides guidance on safety aspects of the
design of equipment and the conduct of tests in which
human test subjects are exposed to mechanical vibration
and repeated shock. No current standard is superseded.
BS EN 50136: Alarm systems - Alarm transmission sys-
tems and equipment.
BS EN 50136-1-4:1998 Requirements for systems with
voice communicators using the public switched telephone
network. No current standard is superseded. ~
BS EN 50136-2-1:1998 General requirements for alarm
transmission equipment. No current standard is super-
seded.

BS ENs Implemented by Amendment
BS EN ISO 8253: Acoustics — Audiometric test methods
BS EN ISO 8253-2:1998 Sound field audiometry with
pure tone and narrow band test signals. implementation
of European Standard EN iSO 8253-211 998 by amend-
ment to BS 763621993.

British Standard Implementations
BS 150 5348:1998 Mechanical vibration and shock —
Mechanical mounting of accelerometers. Describes the
mounting characteristics of accelerometers to be spec-
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ified by the manufacturer and makes recommendations
to the user for mounting accelerometers. Supersedes BS
71 29:1 989.

International New Work Started
IEC 61260 Electroacoustics - Octave-band and frac-
tional octave-band filters. Will provide Amendment 1 to
IEC 61260 to introduce EMC requirements.

Drafts for Public Comment
98/561746 DC prEN ISO 15667 Acoustics - Guide-
lines for noise control by enclosures and cabins (ISO/DIS
15667).
98/562367 DC ISO/DIS 15186-1 Acoustics - Measure-
ment of sound insulation in buildings and of building
elements using sound intensity — Part I: Laboratory con-
ditions (Possible BS ISO 15186-1).

Other Documents Not Issued as DPCs
ISO 5347-0:1987 Methods for the calibration of vibra-
tion and shock pickups - Part 0: Basic concepts. A non-
technical revision of ISO 5347-0 is being prepared and
will be issued under a new number as ISO 16063-1. In
addition, the standard will contain a new informative
annex A on the 'Expression of uncertainty of measure-
ment in calibration' and an enlarged Bibliography as a
new annex B.

ISO Standards
ISO 362:1998 (Edition 3) Acoustics — Measurement of
noise emitted by accelerating road vehicles - Engi-
neering method. Will be implemented as BS ISO
36221998 to supersede BS 3425:1996.
ISO 10816-3:1998 Mechanical vibration - Evaluation
of machine vibration by measurements on non-rotating
parts - Part 3: Industrial machines with nominal power
above 15 kW and nominal speeds between 120 r/min
and 15,000 r/min when measured in situ. Will be
implemented dual-numbered as BS 7854-3.

ISO Publications
150 10816-4zl998 Mechanical vibration — Evaluation
of machine vibration by measurements on non-rotating

parts - Part'4: Gas turbine driven sets excluding aircraft
derivatives.
This information was announced in the July and
August 1998 issues of 351 Update.

 

Guidance Document
New HSE Guidance on Noise Reduction
Offshore
Practical guidance on reducing workplace noise in the
offshore oil and gas industry has been published by the
Health & Safety Executive (HSE).

Prepared byIHSE's Offshore Safety Division, with
assistance from Lloyds Register of Shipping and Acoustic
Technology Ltd, the guidance is intended for managers,
engineers, safety representatives and anyone respon-
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sible for workers in situations offshore where noise is
likely to present a risk to hearing, or to interfere with
work or rest.

Following the format of guidance on manual handling
published last year, the new publication comprises 59
case studies, giving real-life examples of how companies
have reduced noise levels. These cover a range of off-
shore situations, including isolation, enclosure or other
modifications to various plant and processes and pro-
tection of accommodation areas. Each study describes a
particular noise problem, the solution(s) applied, the
costs and noise reduction benefit achieved.

The publication also contains a managers‘ checklist,
an illustrated chart showing typical sound pressure levels
in different environments and brief details of duties
imposed by relevant legislation, including the Offshore
Electricity and Noise Regulations 1998, which came into
force in February.

Noise exposure and the risk of hearing loss and other
damage continue to be a significant problem in the work-
place and each year several hundred compensation
awards are made for occupational deafness due to past
noise levels.

There are many areas offshore where noise occurs at
levels which can cause hearing loss. Sharing the informa-
tion resulting from the work done in these cases, should,
HSE believes, help lead to a better understanding of how
noise problems can be addressed offshore.

Copies of 'Sound solutions offshore: practical exam-
ples of noise reduction' (Ref. H$E182) are available from
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A CEL-SOO real-time analyzer is not just an instrument

it‘s the core of modular systems for the measurement,

processing and reporting of acoustic problems

A 500 gives you the flexibility to specify the right

system for you by combining functions, applications,

DAT recorders, all weather systems, computer control
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HSE Books, PO BOX l999, Sudbury, Suffolk, COlO 6F5
Tel: 0l787 881165 or Fax: 01787 313995. ISBN 0
7t 76 1581 2, price £19.50. Priced publications are also
available From good booksellers.

 

Law Report
Southwark London Borough Council v
Mills and Others
Before Lord Justice Peter Gibson, Lord Justice Schie-
mom and Lord Justice Mantell
[Judgment July 29]
A covenant of quiet occupation did not impose on the
landlord an obligation to alter or improve the premises.
Accordingly, a local authority landlord was not obliged
to provide adequate soundproofing for flats built at the
end of the First World War which fell tar short of modern
standards.

The Court of Appeal so stated reversing by a major-
ity, Lord Justice Peter Gibson dissenting, a decision at Mr
Justice Laddie (The Times March it, 1998; [1998] 3
WLR 49). The judge had dismissed an appeal by South-
wark London Borough Council from an award by the
Southwark Arbitration Tribunal dated August 1, 1997
whereby it determined that the covenant for quiet enjoy-
ment in each tenancy agreement obliged the council to
carry out effective soundproofing of l9 flats in Casino
Avenue, Herne Hill.

The flats, built in 1919, fell For short of the standard

  

Castle Group Ltd, Salter Road, Scarborough, YOti 3UZ, UK.
Tel: +44 (0)1723 584250. Fax: +44 (0)1723 583728
email: sates@castlegroup.co.uk Net: www.castlegraup, co uk  
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which would be required under present day building
regulations. The tenants complained that they could hear
tjhe sounds of ordinary domestic life in neighbouring
lats.
Mr Patrick Elias, QC and Mr Donald Broatch for the

council; Mr Kim Lewison, QC and Mr Jon Luba for the
tenants.

LORD JUSTICE MANTELL said that the council argued
before the judge that the effect of the tribunal's award
was to treat the covenant for quiet possession as impos-
ing on the landlord an obligation to carry out a pro-
gramme of effective soundproofing of the tenants' flats;
that it would be bizarre if the standard covenant for
quiet possession imposed on a landlord a greater obli~
gation than he had undertaken through the repairing
obligations in the lease so as to require the landlord to
keep‘the property up to the standards of the present day;
and that the law did not permit a covenant for quiet pos-
session to be pressed into service for that.

Against that submission, counsel for the tenants cited
the decision of the Court at Appeal in Sampson v Hod-
son-Pressinger ([l 981] 3 All ER 710) and Baxter V Cam-
den London Borough Council ((1998) 30 HLR 50])
arguing that a landlord at two adjoining tenants might
be in breach of the usual covenant for quiet enjoyment
owed to each if the reasonable enjoyment of his home
by each tenant was unduly interfered with by noise gen-
erated by ordinary use of the premises by the other ten-
ant in the manner contemplated by the letting.

Counsel did not deny that to construe the covenant

 

State of the art sound and vibration instrumentation including

multi-tunction analysers for environmental, event, level vs.

time and statistical applications plus ‘hand arm’ and 'whole
body' vibration analysis.

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 pistanphones, microphones, rotating

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

All backed by our BSI approved calibration laboratory

Gracey & Associates
Threeways Chelveston
Northamptonshire NN9 6A8

Telephone 01933 624 212
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for quiet possession in such a way would in some cases
give the tenant greater rights than under the covenant to
repair and in many cases it would become indis-
tinguishable from a covenant to improve.

The judge accepted that the two authorities cited were
to the point and binding. Unencumbered by authority his
Lordship would be reluctant to construe a covenant of
quiet enjoyment as encompassing a promise to alter or
improve the demised premises.

The covenant had to be read in the context of the
agreement which sought to define the landlord's obliga-
tions to repair and maintain, and which also fixed the
rent presumably by reference to the condition of the
premises.

Also, as a matter of English usage, the traditional
wording of the covenant not to ‘interrupt' or ‘interfere
with quiet enjoyment' would seem to imply something
done or not done by the landlord after the tenancy had
been granted.

When his Lordship turned to authority he found some
support for that first impression. In general at common
law there was no implied covenant by the lessor of an
unfurnished house or flat that the house or flat was or
should be reasonably fit for occupation.

Moreover, the courts had been reluctant to impose a
duty to repair under an express covenant if the effect of
doing so would be to import an implied covenant to
improve.
A case which was not cited before their Lordships or

the judge, or the court in Baxter but which did seem to
have adirect bearing on the question was Duke of West-
minster v Guild ([1 985] GB 688).

The plaintiffs had demised premises to the defendant
and retained the adjoining land. A drain passing under
the retained land but which only served the demised
premises was discovered to be defective as a result of
becoming blocked in that part where it passed under the
retained portion. In an action to recover arrears of rent

the defendant claimed to set off the expense of con-
structing a new drain.

On the trial of a preliminary issue as to whether the
plaintiffs were liable to repair and maintain the drain,
the judge held that the plaintiffs had an obligation under
the lease to keep the drain in good repair and a duty to
take reasonable care to keep the drain where it was not
subadjacent to the demised property in repair and unob-
structed.

The plaintiffs appealed. The appeal was allowed, the
court holding that there was no implied covenant that the
lessor was under an obligation to carry out theworks of
repair.

However, on the other side of the argument, there
were three cases, two of which his Lordship had referred
to already.

The third, Sanderson v The Mayor of Berwick-upon-
Tweed ((1884) l3 QBD 547) was, incidentally, authority
for the proposition that the covenant of quiet enjoyment
might be breached when the ordinary and lawful enjoy-
ment of the demised land was substantially interfered
with by the acts of the lessor or those claiming under
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him. But it was also important for its facts.
Although the mischief complained of in that case was

very different in all other respects his Lordship found it
impossible to distinguish the facts from the present case.

Sampson was cited to the Court of Appeal in Baxter.
On any fair reading Baxter could not be distinguished on
its facts from the instant case. if correctly decided or
binding upon the court, it put an end to the argument.

So the dilemma was that there were two conflicting
lines of authority both binding on the court. One,'cul-
minating in Duke of Westminster v Guildcoincided with
his Lordship‘s conclusion. The other terminated in Baxter
and supported the conclusion of the judge in the instant
case.

His Lordship had been unable to effect a rec-
onciliation. Nor could his Lordship avoid the confronta-
tion by reason of Baxter being a decision of a two-judge
Court of Appeal.

His Lordship was very conscious of the fact that Duke
of Westminster v Guild was not referred to in argument
before their Lordships' court. In the end, however, his
Lordship had come to the conclusion that Duke of West-
minster v Gui/d was to be preferred.

Lord Justice Schiemann concurred and Lord Justice
Peter Gibson dissented.

Solicitors: Ms Lyn Meadows, Southwark; Anthony
Gold Lerman & Muirhead. »
© THE TIMES, 1998. All rights reserved

 

Book Reviews
The Nature and Technology of Acoustic Space
Mikio Tohyama, Hideo Suzuki and Yoichi Ando
Academic Press 1995
ISBN 0 12 692590 9 £60.00
Three of Japan's leading acousticians have joined forces
to write a book which will be of great interest to anyone
involved in architectural acoustic design or acoustic sig-
nal processing. The book is a graduate level text which
assumes that the reader has already a good basic knowl-
edge of both acoustics and signal processing. The aim of
the book is to introduce recent developments which are
of relevance to the acoustics of enclosed spaces. Much of
the discussion presented in the book revolves around
modern signal processing techniques and their tech-
nological applications. However, a considerable part of
the text is also devoted to a discussion of the subjective
attributes of enclosed sound fields.

The book begins with a chapter on signal analysis.
Again, a basic knowledge of this subject area is
assumed, although some elementary concepts such asthe
discrete Fourier transform, correlation functions, and
power spectra, are reintroduced. Much of the content of
this opening chapter is devoted to the Hilbert transform
and to time-frequency analysis methods. These subjects
are briefly, but quite well introduced, and although the
coverage is by no means exhaustive, sufficient detail is
given to enable a further understanding of the work pre-
sented in later chapters.
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The next substantial chapter describes sound prop-
agation in an enclosed space. Again some basic con-
cepts are presented, such as the effect of reflecting sur-
faces on the sound power output of the source, and the
sound radiated by surface vibrations. Of most interest
however, are the discussions presented on statistical
aspects of room reverberation theory. The classical work
of both Sabine and Eyring is first described within a sta-
tistical framework. Interesting discussions are also pre-
sented of the decay of sound in two dimensional and
'aImost' two dimensional spaces and their associated
reverberation times. However, perhaps the most impor-

tant contribution ofthis chapter is the summary of the first
author's most recent work on the statistics of room acous-

tic transfer Functions. This is dealt with in terms of the
poles and zeros of the transfer function, and some ele-
gant results are presented which describe their statistical

distribution. For example, the relationship between the
phase response of the transfer Function and the enclosure
damping is clearly illustrated and described in terms of
the distribution of non-minimum phase zeros.

The next chapter deals with the visualisation of the
sound field in a room. The main content of the chapter is
aimed at describing the distribution of intensity inside an
enclosed space. As is well known, the intensity dis-

tribution in an enclosure exhibits some interesting char-

acteristics and although this book demonstrates, for
example, the circulation of energy, little further insight
into the phenomenon is given. Nevertheless, there are
some interesting features to be found in this chapter. In
particular, the discussion of sound radiation from convex
and concave domes, and the departure of the directivity
of the radiation from that of a flat rigid piston.

The next chapter deals with the complex issue of the
subjective response to sound Fields and its physiological
basis. The authors begin by introducing the independent
physical attributes of the sound field which contribute to
the acoustic response of a listener. These parameters

include the autocorrelation function of the source signal,
the impulse response of the room itself, and the head
related impulse response functions of the listener, The
interaural cross-correlation is also introduced as a sig-
nificant measure of the interdependence of the two ear

signals, especially with regard to the localisation of direct
and reflected sound. The authors then go on to describe
the four factors which they use in rating the subjective
preference of a listening space. These are the listening
level, the level of early reflections relative to the direct
sound, the subsequent reverberation time after early
reflections, and the interaural cross-correlation. The
authors also assert that these factors are orthogonal, and
that a single scale of preference can be devised by add-
ing scale values of preference associated with each
parameter. They demonstrate this approach by caI‘
culating contour lines of total subjective preference for
various existing concert halls. Much of this discussion
incorporates work previously published by the third
author of the book. The chapter goes on to describe
physiological mechanisms involved in processing binau-
raI acoustic signals. This part of the work is necessarily Acoustics Bulletin September / October 1998   
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superficial, although worthy attempt is made to relate
simple models of auditory signal processing to the sub-
jective attributes that are identified earlier by the authors.

An interesting chapter on sound field control is then
presented. This covers the general topics of controlling
sound image localisation in sound reproduction, the
design of inverse filters for enclosed spaces and the
active suppression of unwanted sound. Again, the cover-
age of all these topics is a little sketchy, but nevertheless
does give the interested reader a useful starting point for
further reading in these subject areas. A good discussion
is presented of the design of inverse filters for both the
dereverberation of enclosed fields and for the 'trans-

auraI' reproduction of sound. The Multiple Input/Output
Inverse Filtering Theorem (MINT) is discussed in some
detail and shown to provide the basis of a digital filter
design technique which leads to useful performance
enhancements.

The final chapter deals with sound field control for con-
cert hall acoustics. This begins with the design of loud-
speaker and microphone arrays for improving speech intel-
ligibility and discusses methods for its assessment. The
influence of the precedence effect and signal attributes such
as interaural time and phase differences are also described
in some detail. The book closes with a discussion of meth-
ods for measuring in real concert halls the distribution of
virtual image sources associated with room reflections and
for designing 'howling' feedback canceIIers.

In summary, there is plenty of interesting material in
this book and it represents a valuable collection of mod-

Sound and Vibration

Instrumentation Hire

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

intenstty 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 byovernight carrier

Call for our brochure or more information.

All backed by our last approved calibration laboratory.

Gracey & Associates
Threeways Chelveston
Northamptonshire NN96AS

Telephone 01933 624 212

Hire - Sales - Calibration    
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The competition proclaims a "new technol-

ogy" which results in a microphone which is

more resistant to shock and hostile environ-

ments Well folks, Larson-Davis has been

producing robust, corrosion resistant micro~

phones with special alloy diaphragms for over

ten years while“they” were vehemently deny~

ing the necessity for such a technological

advances Welcome to modern times!

it you find that surprising. you may want to

know about our exceptional performance in

high humidity environments resulting from our

proprietary quartz coating technology.

Or, that every microphone we produce is

exposed to a hot. humid environment (50 °C

and 95% RH.) for tour hours before being

tested to verity its exceptionally high leakage

resistance.

Done That"
since 1986

Or, that Larson-Davis microphones have

earned their reputation by years of dependable

service in permanent multivstation noise mon—

itoring systems from Florida to Minnesota.

Thailand to Tel—Aviv‘ and London to Warsaw,

By the way, we have some real nice calibra-

tors, microphone power supplies, sound level

meters, real—time analyzers and noise monitor-

ing systems to go with our microphones,

For Sound/Vibration Measurement

Look to [arson-Davis

ProsCurr Emlmnmonul lellan
Abbey Mill, station Road,

Blslrops William.
Snullralnpton, 5032 1a"

ENGLAND
Tel: “(0)1489 891853
Fax: 441mm 395485

E-mail: ilrp:lark@prosenn.com

Acoustics Bulletin September / October 1998 



  

ern acoustical research Findings. A criticism of the work
is that it is perhaps not as cohesive as it might have
been, although bringing together the work described is
clearly a considerable challenge. It is also true to say
that the written English does not Flow easily, but bearing
in mind the nationalities of the authors, the writing is
remarkably clear and Free of grammatical error. One
wonders how easy it would be to write one's own work
to an equivalently high standard in Japanese!

P A Nelson FIOA
Digital Audio Signal Processing
Udo Zolzer
Wiley 1997, £45.00
ISBN 0 47 197226 6
Many people teaching audio modules in degree courses
will tell you that there is a real need For a good student
text brimming with material on modern audio processing
techniques. Udo Zolzer's new book, Digital Audio Signal
Processing, is a valiant attempt to till this void, Intended
tor engineering, physics and computer science students,
as well as interested professionals working in studios and
multimedia, Zolzer bases his material on an advanced
course he taught at the Technical University Hamburg-
Harburg. Frankly this shows: the book reads very much
like a set of course notes, with all the positive and neg-
ative features that this implies. Zolzer compartments his
material into a large number of small chapters. Early
chapters locus on quantisation, analogue to digital (and
vice versa) conversion, equalisers and the use of DSP
devices in audio systems. We are plunged almost imme-
diately into dry, nitty-gritty relerence material; detailed
system diagrams, standards speciiications and deriva-
tions. The approach is mathsy and the written material is
quite terse, aggravated by anaggressive sounding trans-
lation From the German. This is important material, and
comprehensively covered. However, my feeling is that
the no-nonsense approach may have worked well in
Zolzer's notes For his own students - they could bang on
his door and check their understanding of the more
involved topics - whereas the lone student reader of this
book may get leh behind very quickly. The author is also
pretty ruthless in terms of the prerequisite knowledge he
expects of his readers; knowledge at systems theory, DSP
and multirate signal processing. Later in the book, much
of the more approachable material is treated in a way
which is significantly more interesting tor the reader.
There are excellent chapters on Room Simulation,
Dynamic Range Control and Data Compression which
keep the treatment general, application-oriented and
minimise the sums. A welcome chapter on Zolzer‘s own
research in sampling rate conversion is also included. I
have tew reservations in including Digital Audio Signal
Processing on the reading list For my students. However,
despite the publisher‘s target audience, this is a text in
which the excellent and dense technical treatment Form a
book to be referred to periodically and with other sup-
porting material close at hand. Students and teachers
must continue to wait for an approachable, tutorial book
on the subject.

Michael J Evans '9
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Acoustic Seals for Doors & Windows

from Seaimaster

- Up to Rw12dB sound improvement.

. For upgrading existing & new joinery

- Range of over 200 seals.

- Free technical advice.
~ Free 40 page colour brochure.

. Free CAD Database (AutoCAD or DXF).

Sealmcster. Pampistord, Cambridge, CB? 4H6.

Tel. 01223 832851 Fax 01223 837215

saies@sea|masteiicouk

www.5ealmasteizco.uk

Anti-Vibration Bearings

from SK Bearings
. For insulating ground borne vibration.

- For typical static loads of 150 A 750 kN.

- Damping ratios of 0.028

- Loss factors of 0.056

- Used in the refurbished Bolshoi Theatre.

- Free 4 page colour leaflet & technical advice.

SK Bearings. Pampisford,
Cambridge. C82 4H6.
Tel. 01223 835623

Fax 01223 837668
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News from the Industry
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New Products

 

VIBROCK
i r tion Dose t r

Vibrock‘s new instrument, the
V801, is believed to be the first field
portable instrument in the world
capable of monitoring VDV's
directly. The V801 will allow mon-
itoring of vibration dose values in
accordance with BS 6472:]992
and BS 7482 Part 32l 99l.

The V801 is supplied with a tri-
axial accelerometer pack, Windows
based software and an RS232 lead.
The V80l may also be used (with
optional tri-axial geophone pack
and pressure transducer) as a seis-
mograph to measure vibration time
histories in terms of peak particle
velocity in mm/s.

The V80l is a dedicated mon-
itor for Vibration Dose Values
(VDV). It is supplied with Windows
based software and computer lead,
a Tri-axial accelerometer pack with
VDV weighting filters and has an
easy to use menu driven setup rou-

tine. The internal re-chargeable bat-
tery powers the meter for up to 3
weeks unattended use. Other fea-
tures include: full auto ranging,
automatic daytime/night time
change over, up to l200 hours
data logging and a robust weather
proof and lightweight construction.

Options available include a high
speed printer, PPV time histories
and solar panel.

 

For further details contact Vibrock,
Shanakiel, llkeston Road, Heanor,
Derbyshire DE75 7DR Tel: 01773
7ll2ll Fax: Ol773 7ll3ll e-

mail:vibrack@ btinernet.com

PROSCON
ENVIRONMENTAL

A complete one package solution to
the problem of noise prediction in
applications such as road traffic,
railways, industry and aircraft has
been developed by Woelfel Mes-
systeme Software Gmbh & Co of
Hochberg Germany.

Distributed in the UK by South-
ampton-based Proscon Environ-
mental Ltd the |MM|.4.0 for win-
dows system takes into account
physical absorption, refraction,
reflection and diffraction along the
transmission pathway.

The software package had also
been specifically tailored for the UK
market and includes calculation rou-
tines for CRTN, CRN, BS 5228 as
well as international calculation
standards such aslSO 9613.

In addition to traditional input
facilities (keyboard and mouse),
IMMI provides on-screen drawing
plus interfaces to data formats like
DXF, dBase and Arc View.

The system can simultaneously
calculate a digital terrain model and
noise impact assessments with three
different criteria all on a grid with
up to one million points. In'depth
analysis and post-processing can be
obtained by using noise grid com-
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parison and evaluation functions.
The calculation results appear as a
coloured map or contour set for the
predicted noise impact situation.
The software system offers both hor-
izontal and vertical grids and all
results can then be viewed in either
2D or 3D using the in-built three
dimensional viewing tool.
For more information on lMMI.A.O
for windows software contact Pro-
sCon Environmental Ltd, Abbey
Mill, Station Road, Bishops Walt-
ham, Southampton SO32 lGN Tel:
Ol489 89l853 Fax: Ol489
895488.

MICROSTAR
LABORATORIES
Pg Data Acquisition Eggrd with
Bu‘ -in Fil rs 6 B to n
Reiegligm
The iDSC 816 is a high per
formance 8-channel 16-bit resolu-
tion digital acquisition board for
those PC-based Systems that need
anti-aliasing filters and to filter
acquired signals for all forms of
spectral analysis. It has on-board
filters to combine the best analogue
techniques together with proprietary
digital filter algorithms, imple-
mented on two 80 MHz digital sig-
nal processors controlled by an
onboard 486. This enables it to
acquire data at up to 409.6K sam-
ples per second or 51.2K on each
of 8 channels.
Important features include:
0 data acquisition with l6-bit

resolution, optical isolation and

anti-aliasing,
- 8 channels with simultaneous

sampling and independent
adiustable filters,

0 on-board filters with ultra-fast
passbands, highly«linear phase
and steep roll-off

o wide-ranging cut-off frequencies
up to 20.48 kHz, selectable by
channel expansion to H2
simultaneous channels in one
PC.

This combination of features
enhances PC-based systems by
offering filters with the performance
needed for credible results in spec-
tral analysis applications requiring
high accuracy over several chan-
nels: eg monitoring vibrating and

49  



News from the Industry
[:1

   50

rotating assemblies in the auto-
motive, aerospace and power gen-
eration industries, also audio, gen-
eral acoustic and sonar
applications.

This new combination of func-
tions on one board provides much
better Filtering and avoids the com-
promise in performance and tech-
nical support problems that can
arise with using all analogue filter
designs. The new board's built-in fil:
ters have 96 dB stopband rejection,
attenuating signals right down to the
sixteenth bit. Furthermore, this is
achieved within only one quarter-
octave of the passband.

Graphical software components
help users change the shape of the
response curve for each channel‘s
filter until they exactly match
requirements. DSCview (programme
provided with the board) includes
these graphical software com-
ponents, together with drivers for
industry standard PC software:
DASYLCIb, LabVIEW and HP VEE.

Like these other programs
DSCview not only configures the
iDSC 816 for data acquisition, but

  

   

  

  

 

   

   
  

 

also acquires, graphs and logs
data.

iDSC boards like the proven Data
Acquisition Processor (DAP) boards
from Microstar Laboratories operate
using a multitasking realtime oper-
ating system running on an x86-
class processor. On iDSC boards this
on-board processing automatically
performs data reduction after over-
sampling. Compared with solutions
used up to now the new boards
allow much greater potential for
real-time processing on the PC, using
industry—standard PC software.

iDSC boards also enable maior
new advances in custom-built, PC-
based real-time systems. When
used in conjunction with DAP
boards (each controlled through a
DlL by custom‘ code on the PC), crit-
ical real-lime filtering data reduc-
tion, processing and control func-
tions can be performed, leaving the
PC available for the user interface
and for other tasks that do not
require dependable sub-millisecond
responses. Developers also have
access to the graphical software
components for filter design, allow-

For the ultimate sound reduction
barrier specify AUDIODOR

no.acoconunouuuo-ocoooconoo-not.one-oooco-no-uouoooon-

From hotel bedrooms to recording studios, all are able to benefit from

a unique combination of fire/acoustic performance and aesthetics

I wide range of finishes

 
solution to noise reduction

/ simple concealed sealing detail

I available in both standard and made to measure sizes

ing them to easily build that part of
the user interface into their custom
systems.

Any combination of up to 14
iDSC and DAP boards can run as a
single system in the same PC. A net-
work may contain any number of
these PC's. With optional Microstar
Laboratories DAPcell software any
PC on the network may access and
control these boards elsewhere on
the network for a truly distributed
real-time system.
Further details from Microstar
Laboratories (UK) Ltd, Westminster
House, 77-79 High Street, Egham,
Surrey TW20 9HE.

MICADO
The MICADO software package
optimises the effectiveness of noise
barriers of complex shape and
materials, such as plant containers
along motorways.

Traditional calculation methods
cannot determine, during the design
stage, how effective such barriers
can be. Mock-ups have to be used
to predict their behaviour before
they are built.

 

   

 

The new slimline Audiodor range offers the following benefits:

./ substantially better sound reduction, up to 47detW

For further information please contact the marketing department on:

Telephone 0870 240 0666 Fax 0870 240 0777 f "1‘

i

I on average 25% thinner than the traditional heavyweight i

i i
ir
i
iLEADERFLUSH-l-SHAPLAND

   

l
Leaderflusha-Shapland, Head Office. PO Box 5404, Nottingham NG16 4BU
Email: marketing@leadeitlushshapland.co.uk www.ieaderflushshapiand.co.uk * 7  Acoustics Bulletin September / October 1998'
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Acoustic engineers in France
therefore developed MICADO - a
French acronym for 'Integral
Method for the Acoustic Calculation
of Obstacle Diffraction‘.

The software is also ideal ior
modelling complex situations such
as the repeated sound reverbera-
tion between a train and a noise
barrier.

To predict the performance of

the barrier by solving complex
acoustic equations, so-called digital
discretisation methods are used
These methods break down the
behaviour oi the barrier into a
series of components smaller than

wavelengths. In order to carry out
the calculations and so determine
the efficiency oi the barrier in terms
of dB(A), researchers have sim-
plified some parameters and
expanded on others.

The software means noise bar~
riers can be designed using optimal
shape and materials in collabora-
tion with architects.
For further information contact
Annick Mallen, French Technology
Press Bureau Tel: OI 7I 235 5330.

SALEX INTERIORS
RT §uspended Absorber
Salex Interiors Ltd, part of The Salex
Group, has introduced the new
Salex RT Suspended Absorber, an

  

acoustic absorber
which is designed
speciIicaIIy for
industrial applica-
tions, and is par-
ticularly suitable in
large open plan
factories.

The absorber is
a tough, durable
product constructed

from medium den-
sity glass fibre,
which is encap-
5ulated in a PVC-
coated woven glass
cloth enhancing its
resilient, waterproof
properties and thus

    

preventing the
ingress of water, oil
and erI.

The Salex RT Absorber also pro-
vides a light reflective surface to
improve the effectiveness ofexisting
lighting systems. Moreover the
design helps to reduce the build up
of airborne noise in enclosed areas,

adding to its suitability in warev
houses and other such environments.

Available in light grey or white,
and weighing only 3 kg, the RT Sus‘
pended Absorber is washable using
most industrial cleaning materials.
Mufti-lag Hygiena
Mufti-Lag Hygiena is a pre-
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fabricated multi-Iayer acoustic insu-
lation system for logging ducts
which does not use fibrous materi-
als and is stated to be ideal for use
in sensitive areas such asfood and

drink processing, pharmaceutical
production and similar

environments.
Despite its non-fibrous construc-

tion, MuFti-Lag Hygiena is said to
offer all the proven benefits of stan»

dard Mufti-Lag — high quality
acoustic performance, low thermal

conductivity and fire resistance in
accordance with Class 0 Building
Regulations. Muftki-Lag Hygiena
also resists oil and most solvents
and will not age harden.

Produced from low toxicity mel-
amine Foam using a unique man-
ufacturing process, the Mufti-Lag
Hygiena range is available in 5
I(g/m2 or IO kg/m2 versions and in

a choice of foam absorber thickr
nesses from I4 mm to 54 mm.
For more information on these
products contact: Salex Interiors
Ltd, Newcomen Way, Severalls

Industrial Park, Colchester, Essex
COA AYR Tel: OI 206 5081 I I Fax:
01206 852795.

LMS INTERNATIONAL
L_M§ Rggdrunner Mobile I
LMS International has started
shipping Roadrunner Mobile I, a
new addition to its Roadrunner
family of products optimized for the

collection and analysis oi dynamic
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data in the field. The Roadrunner
Mobile 1 unit comprises up to 32
data acquisition channels, powerful
real-time signal processing, and
extensive postsprocessing facilities,
all in a compact frame that can be

run from a vehicle battery in the
field, or by an ac power back at
base. The software includes time,
frequency, order, and real-time
octave modules, making the product

ideally suited to acoustics, rotating
machinery and structural testing
applications. Data are compatible
with the LMS CADA-X system and
with the Microsoft Office suite of
reporting tools.

Unlike using a tape recorder for
field work, the operator can per'
form a data analysis while still on-
site. Any errors, such as an occa-
sional channel overload, or a spuri-
ous reading front from a rogue
transducer, can be detected and

corrected before return to base. The
test strategy can even be refined
while it is still in progress.

Roadrunner Mobile 1 is devel-

Hufcor

(Partitions)

Limited
The UK’s and world leader in

moveable walls, offering

flexibility of operation combined
with a variety of finishes to suit

every taste.

Options include full height double glazed
panels complete with internal venetian

blinds, single sheet glass panels, curved
track and panels.

Designed with new features for the future

demands of the market.

HquOr (Partitions) Limited, Trent Lane,

Castle Donington. Derby. DE74 2NP

Tel : 01332 810576 Fax : 01332 811059

Email : hufcoruk@diatpipexcom

Website : http://www.hufcor.co.uk   

oped by LMS Skalar
Instruments, 0 fully owned
LMS subsidiary. The
industrial design is shared
with the recently
announced SCADAS 1 1 1
from sister company LMS
Difa Instruments. It con-
sists of a lightweight, fuIIy
ruggedized base Unit that
measures only 180 x 365
x 440 mm (7" x 14" x
17"). Il accommodates a
powerful PC processor,
four slots for I/O modules,
a disc module dedicated
for high speed data cap'
ture, and a tachometer
module. A high resolution
large flat screen and key.
board are also ergonom-
ically integrated with the
base unit.

The new Roadrunner
Mobile 1 can be con-

   

figured with four 4 chan-
nel input modules, providing 100
kHz sampling and 96 dB dynamic

range. These
input modules

- support a variety
of transducers,
including volt-
age, ICP®, and
microphone. The
system can also
be configured
with a new 8
channel input
module to

increase the8
0
9
5
!
“
!
I

channel count in
a compact frame.
For more infor-
mation contact

Neil Kinley, LMS

International Tel:
(+32) 16 384
562 Fax: (+32)
16 384 350 e-
mail:neil.kirtley@
Ims.be

CIRRUS
RESEARCH
QR 274 Qgtgyg

Bgnd Eund

LeieLMeter
The CR 274
Octave Band3:

10
0:

10
"
I
.

 

Sound level Meter from Cirrus
Research provides all the measure-
ments needed to comply with the

 

Noise at Work Regulations, as wel
as allowing the frequency content of

the noise to be determined. This can
then be used to select the most

appropriate hearing protection as
well as in the provision of noise con-
trol measures.

The instrument can be supplied

as a complete measurement kit,

which includes a suitable acoustic
calibrator, windshield and mis-
cellaneous accessories in a carrying
case.
For further information contact
James Tingoy, Cirrus Research plc,
Acoustic House, Bridlington Road,
Hunmanby, North Yorkshire YOIA
OPH Tel: 01723 891655 Fax:
01723 891742 email:sales@cirrus
research.co.uk
Cirrus Research is a Key Sponsor
of the Institute.

KISTLER INSTRUMENTS

fign Monimring
KistIer’s new Vibration Monitor,
type 5835A, is designed for the
continuous condition monitoring of
rotating machinery.

Vibration which can be caused
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The unit pro-
vides 16 inde-
pendent channels.
For each channel
the monitor deter-
mines the rms value
oi the signal and
compares it with
the two threshold
limits set by the
user. When the
vibration exceeds
the limits it activates
a relay switch
either directly or via
a variable delay
circuit.

Kistler also man-
uiacture a wide

  

by imbalance, alignment errors,
changes in the condition of bear-
ings etc can indicate that main-
tenance is due or that a problem is
imminent. By detecting increased
vibration levels, costly man-
ufacturing delays, damage or
unscheduled downtime oi complex
machinery can be avoided. It also
allows the user to determine when
periodic maintenance is necessary.

’[Cirrus
Research pic

CIRBUS RESEARCH PLC

"Acoustic House. Bridlington Road, Hunmanhy,

North Yorkshire YUM UPH

range of ICP compatible sensors tor
use with the vibration monitor. in
particular the new Vibration Sensor,
type 8141A, has been developed
For these applications.
For Further iniormation contact Chris
Collins, Sales and Marketing Engi-
neer, Kistler instruments Ltd, Alres-
tord House, Mill Lane, Alton, Hamp-
shire GU34 ZOJ Tel: 01420
544477 Fax: 0i 420 544474.

 

INDEX DATA SYSTEMS
ER i n n i Pr

§¥stgm

The IDS SNIFFER Intensity System
oiiers a rugged system that is said
to be accurate and easy to use. The
system comprises a desktop PC,
good quality sound card, SNIFFER
probe with two microphones and
the nVision acoustic intensity acqui-
sition and mapping soLware.

All calibration may be done
using the direct injection signal
sources at the probe or by using the
microphone calibrator. The user is
guided by the nVision acquisition
sol'tware module through the meas-
urement sequence. When meas-
uring is complete the intensity data
obiect is computed automatically
and presented For viewing in the
Intensity visualisation module. Here
2D and 3D displays are available
including a special spreadsheet that
allows the user to see the etiect of
proposed changes.

The component parts at the sys-
tem can be used For general pur-
pose measurements and addi-

EIWIIIIIHMEIIIM IIIISE llllllllllfllllfi SYSTEM

0 Fixed and Portable Systems

Standard and hesmincluding
weather measuFements, trequ my analysis

and GSM Modems

Completes-system design, installation and

maintengnce/

‘1 fiSystems insi'alled tor monitoring at Airports.

.g Motor {lax 'd'g’cripuit , ‘Power Stations,

ciiiistr'irct‘ion Sites etc. ‘
Tel: 01723 891555 Fax: 01723 891742

E mail: sales@cirrusresearch.co.uk
Web site: www.cirrusresearch.co,uk  Acoustics Bulletin September/ October 1998 53  



    

       

  

igiltal Sound] & Noise Analyzer N010

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 ’ _ .
Reverberation Time analysis Architectural
acoustics FFT’an'alysis

 

Neutrik (UK) Ltd
Ryde, |.O,W.
Tel: 01933 811441 NEUTRIK CORTEX INSTRUMENTS
Fax: 01933 811439

Working

Acoustic Consultants
Hoare Lea & Partners Acoustics is an independent group within Hoare Lea & Partners, a long established practice of

Consulting Engineers employing over 300 people in ten offices throughout the United Kingdom.

for a better

environment , . . . . .The Group provides consultancy to a Wide range of neise and Vibration proiects, encompassing Building Servrces,

Architectural, Environmental and Industrial Acoustics advice. Sustained growth of the core business has resulted in

by “8.9" the following opportunities for individuals to contribute to and benefit from continued success,

1. Senior Consultant (Flexible Location)

Required to undertake existing long term Architectural/Building Services Contracts and further develop HLPA

business in the South East. Ability to operate independently and experience of consultancy are essential

prerequisites for this role.

Engineer/Consultant (Bristol/London)

ideally suiting a graduate with 1 to 3 years experienceof acoustic consultancy.

Attractive salary and benefits package commensurate with age and experience are offered, together with a flexible

progressive working environment. Excellent prospects for career development exist for the successful applicants.
Dliicas n

Ilniillllblm
nimi

cm Fer further details please contact A
Peter Brailey on 01454 201020

mm" or write enclosing your CV. WIsl-0| rm
n... Hoare Lea & Partners (Acoustics)&
mm 140 Aztec West Business Park

mucnmli Almondsbury
“mm Bristol 8832 4TX
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tionally expanded For other tasks.
ADE - Angle ngain Editor
The analysis at noise and vibration
signals From rotating or recip-
rocating machinery can be much
simpliFied by moving From the time
or Frequency domains to the angle
domain. This shiFt oF domain allows
signals to be interpreted with direct
reFerence to the machine's cycle.
Periodic events now regain their
true significance allowing detection
and analysis 0F deFeCts to be rap-
idly accomplished.

The new nVision module ADE is
much more than a tacho module; it
is a Full angle domain editor with
comprehensive tacho repair and
alignment Features. Once the tacho
signal is processed the multi-channel
data can be edited, cut and pasted
enabling signal synthesis and
advanced 'what iF' analysis. The
ability within nVision to synchronise
discrete data obiects means that
Time History, Spectrogram and
Wavelet plots can all be locked and
viewed together with ioint cursers.
Application areas range From Piston
Slap to Brake Squeal.
tlgtfigd 8-32.
HotRod 8-32 For multi-Channel
acquisition and Sound Quality Pro-
cessing provides 8—2 channels oF
20-bit parallel-sampled ADC at 48k
samples per second per channel For
24 channels continuously to disc, as
many analogue output channels as
you specily For input, all at 16 bit
and Full bandwidth, onsline digital
Filtering, sound quality metrics and
signal processing Features.

The system hardware comprises
advanced multi-layer PC boards (8
channels per board), breakout
boxes and a dedicated throughput
disk. All channels are sampled in
parallel and there are as many
analogue output channels as there
are inputs. This Feature is said to
allow creation ot a true surround
sound listening room where multiple
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loudspeakers are available. Each
output channel has its own digital
Filter and gain Controls allowing
spectrum shaping During acquisi-

tion, the time history envelope For

each channel is available For mon-
itoring. All post-acquisition pro-
cessing is completed in the new nViA
sion 32-bit processing modules
which deliver sub-2 ms FFT per-
Formance and many advanced Fea-
tures such as Angle Domain and
Wavelet Processing. -
For Funher details on these products
contact Alan Bennetts, Index Data
Systems Ltd, Crysnal House, Main

Road, Westhay, Somerset BA6 9TN
Tel: 01458 860393 and 0836
230475 Fax: 01458 860693 e-mail:

alanbennetts@compuserve. com

OSCAR ENGINEERING
mm
A new product, SonoSpray K13, is
a versatile spray-on acoustic/ ther-
mal system, produced by ICC at
Houston, Texas, which is said to
have proven acoustic characteristics

and to provide a simple, easily
applied and cost eFFeCtive means oF
significantly reducing noise rever-
beration in all types oF man-
uFacturing, assembly and pro-
cessing areas. The absorptive
qualities oF SonaSpray K13 provide
particular beneFits in those situations
where it is not 'reasonably prac-
ticable' to acoustically enclose noisy
machines, such as punch presses
and generated noise will not be
increased by reverberation From
walls and ceiling or rooFs‘

Oscar Acoustics have soF‘tware

that will calculate the existing rever‘
beration times in any workshop
space, based upon the building
dimensions and construction Fabric,
then select the required SonaSpray
thickness and the overall noise
reduction that will be achieved by
this treatment.
For Further inFormation write to the  

company at Michaels Lane, West

Yorks, Ash, Kent TH15 7HT Tel:

01474 873122 Fax: 01474

8795544.

NEWS
ACOUSTIC ASSOCIATES

Lin -
Four established independent Noise
and Vibration consultancies, who
have been working together For
many years, have Formed Acoustic
Associates and are based in Peter-
borough, Leicestershire, Not-
tinghamshire and Humberside.

The consultancies involved are
as Follows; Acoustic Associates
(Humberside) Formerly known as
Humberside Noise Management,

Acoustic Associates (Leicestershire)

Formerly known as S & H Noise
Consultants, Acoustic Associates

(Nottinghamshire) Formerly known
as P Walsh & Associates while
Acoustic Associates (Peterborough)

will continue as previously.
Acoustic Associates oFFer a wide

range oF expertise based on the
experience oF the principal con-
sulting engineers. All aspects oF
noise and vibration are covered
including building acoustics, plan-
ning and environmental noise,
industrial noise and vibration, vehi-

cle NVH, aircraFt test Facilities,
hand-arm and whole body vibra-
tion, entertainment noise, training,

and expert witness‘
Further inFormation From Roy Pettit
on Tel: 01733 896346 Fax: 01733

567779.

SYMONDS GROUP
Millennium Dome Acoustic
Appeimnem
Symonds Group's acoustic depart-
ment has been appointed as overall
acoustic consultant For the Mil-
lennium Dome. The appointment
marks the beginning at a close

 

PROBABLY THE BEST ACOUSTICSThe Building Test Centre
It Fire Acoustic Structures LABORATORY IN THE WORLD !

Tel: 0115 945 1564 Fax: 0115 945 1562 E-mail: 106334.1160 @Compuserve.com rssma
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working relationship between
Symonds Group and the Dame's
owners, the New Millennium Expe-
rience Company, which will con-
tinue until the end of the year 2000.

Symonds' principle role will be
to evaluate the acoustic properties

of the dome. This information will
then be used to advise on a sound
distribution system for live theatrical
and musical events, which will max-
imise sound quality and minimise
noise pollution.

Symonds will also be providing
advice on acoustics for the catering
and retail outlets situated within the
main dome. The aim here will be to
reduce sound 'leakage‘ between the
various areas to an acceptable
level, ensuring that noise from one
part of the site does not interfere
with activities in another.

In addition, Symonds is working
on strategies to reduce noise pollu-
tion in the area surrounding the site
and so minimise the environmental
impact of the dome on local
residents
For more information, contact Jim
Griffiths FIOA on Tel: 01342
327T 6i .

SOUND BARRIER
SOLUTIONS
New Consultancy for Noise
Barriers
A new consultancy, Sound Barrier
Solutions Ltd was launched at the
beginning of August. Based in
Loughborough, SBS Ltd are noise
barrier specialists for highways, rail
and industrial proiects of all sizes.
With noise barrier design tech-
nology becoming an increasingly
specialist field, 535 Ltd were formed
to provide an independent and
wide ranging service in barrier
specification and design.
Director Giles Parker MIOA cur-
rently holds the Chair for both the
Environmental Noise Barrier Asso-
ciation and the BSI committee for
road barriers as well as heading
the UK delegation to the CEN noise
barrier working group.
Although it is still early days, SBS
Ltd are already busy. Currently they
are working with the Highways
Agency on a noise barrier feasibil-
ity study in the North of England.
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They are also investigating the use
of low frequency noise barriers to
cope with haulage vehicle noise for
J Sainsburys' distribution centres.
They are using similar techniques to
help the South West Electricity
Board deal with the low frequency
noise from sub-stations.
Further information from Giles
Parker MIOA, Sound Barrier Solu-
tions Ltd, The Schofield Centre,
Loughborough LET] 5A5.

LOCHARD PTY
tI ir rtA int

Newcastle Airport has appointed
Lochard Pty Ltd of Melbourne, Aus-
tralia, to supply and install a state of
the art Noise and Track Monitoring
System (NTMS) and is the second
airport in the UK to use this latest
technology.

The Noise and Track Monitoring
System will use Lochard's GEMS
technology connected in real time to
the Airport's radar system. The
NTMS comprises four permanent
Noise Monitoring Terminals (NMTs),
one mobile NMT, links to the flight
information system, and a meteor-
ologicalstation. The system includes
both noise monitoring and noise
modelling, enabling the Airport to
determine the future noise impact as
the Airport expands.

A unique feature of the NTMS at
Newcastle is the provision of a com-
puter link between local schools and
the system. The permanent NMT's
will be situated at four local schools
and each school will be able to
access the system, via computers
provided by Newcastle Airport.
Similarly, Newcastle City Council
and Castle Morpeth Borough Coun-
cil with be able to access the system
via modem links.

The installation of the NTMS
forms part of Newcastle Airport's
Noise Policy and Strategy. The com-
puter links in the community will
allow local people to be involved in
the Policy as well as providing a
contribution to local schools' tech'
nology and environment curriculum.

The mobile NMT will be used in
a variety of locations on and
around the Airport site to carry out
research, address specific concerns
from communities and monitor the
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effectiveness of measures intro-

duced to reduce the noise levels
from the Airport.

The links from the radar and
flight information systems, joined
with the acoustic and meteor-
ological data from the NMTs, will
allow an accurate picture of the
noise climate around the airport
and the contribution made by indir
vidual aircraft types, operators and
routes.

Further information from Phil Stol-
lery on Tel: 01277 0973 Fax:
0I276 0452.

CEL INSTRUMENTS
Wins H§E Qrder
CEL instruments have secured an
order for noise measurement instru-
ments from the Health and Safety
Executive.

The sound level meters will be
used by the HSEs Field Inspectors to
enable them to make checks on
workplace noise emissions to com-
ply with the requirements of the
Noise at Work Act.

To meet the needs of the HSE for
a simple device that required the
minimum set-up time, CEL devel-
oped a special variant on the
CEL424 Integrating Sound Level
Meter. This was possible as the
Hitchin-based company was an
early adopter of flexible, micro-
processor-based technology ena-
bling many of their products to be
configured for a wide variety of
noise measurement applications.
Mechanical switching has been
replaced with icon-based keypads
that allow a high degree of flex-
ibility to be incorporated into the
functionality of each instrument.

Designed to be simple to use,
the CEL424‘s keypad icons are
recreated on the instrument's
screen, making the selection of
measurement criteria an intuitive
operation. When the instrument is
switched on it goes through a Self-
Test routine ending in a 'CAL'
screen to prompt the user to carry

out a calibration before making an
assessment.'After this has been
completed the operator presses the

'Enter’ key to display a default
screen to measure Sound Pressure
Level (SPL) with a default range of
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70-140 dB(A). This range suits most
industrial measurements but for
quieter environments an alternative
range of 50 to I20 dB(A) can be
selected.

Up and down arrows allow the
user to scroll through the other
measurement options of an 'A'
weighted equivalent average sound
level (Leq), a 'C‘ weighted measure-
ment (CPeak), a maximum level
(Max) and a screen showing the
duration time of the current
measurement.

In standard versions of the
CEL424 the instrument‘s micro-
phone stem can also be replaced
with a microphone and lead attach-
ment that turns into an effective
noise dosimeter which can be worn
by workers to track their noise
exposure during a working day.

For further information on CEL
noise measurement products contact:

CEL Instruments Ltd, 35-37 Bury
Mead Road, Hitchin, Herts 5G5 I RT
Tel: OI1162 4224“ Fax: OI462

4225i 1 email:sales@cel. Itd.uk
CEL instruments is a Key Sponsor
of the Institute.

LMS DIFA INSTRUMENTS
ISO-2091 Certification
LMS Difa Instruments has received
full ISO-9001 certification for the
design, development, man-
ufacturing, supply, maintenance
and support of its data acquisition
systems. The ISO-9OOI certification
expands the ISO-9002 certification
that has been in place at LMS Difa
Instruments since February I995
towards the design of the hardware
as well as the software.
For more information contact LMS
International on Tel: +32 i6384
200 e-mail: info@lms.be.

NPL
NW
The development of new labor-
atories for the National Physical
Laboratory got underway with a turf
cutting ceremony conducted by
Alastair Macdonald CB, Director
General Industry at the Department
of Trade and Industry.

The laboratories are part of a
£300 million development at Ted-
dington, during which most of the  

existing NPL buildings will be
replaced with state-of-the-art
research facilities. NPL is the UK's
national measurement standards
laboratory and is a world leader in
all aspects of metrology.

The redevelopment is being car-
ried out under the Private Finance
Initiative by Laser, a consortium of
John Laing and Serco.
National Physical Laboratory is a
Sponsor Member of the Institute.

FERGUSON 8: TIMPSON
Added Qamsijx
Ferguson & Timpson have recently
installed additional production capac-
ity for the die-cutting and processing
of noise control materials. Acoustic
foam components for sound absorp-
tion are supplied self-adhesive
backed with skin facings and can be
edge sealed. In addition sound bar-
rier and vibration damping materials
are available and all noise control
materials can be supplied fire retar-
dant to various specifications includ-
ing UL or MVSS. Individual die-cut
components can be packed into kits
to Facilitate assembly.
For further information, contact
Peter Timpson MIOA, 5 Atholl Ave-
nue, Glasgow G52 AUA.

ARUP ACOUSTICS
t nt

British Standard 7385: Part 2: I993.
Evaluation and Measurement for
Vibration in Buildings: PGuide to
Damage Levels from Groundborne
Vibration has now been in force for
5 years, and the committee is con-
sidering possible revisions. Com-
ments are invited from members who
have used the standard. These will be
collated for consideration at the next
committee meeting in January I999.
Please respond to Chris Manning
FIOA, Arup Acoustics, St Giles Hall,
Pound Hill, Cambridge, CB3 OAK.

CASTLE INSTRUMENTS
ree 4-Y r rran Announce

Castle Group Ltd of Scarborough is
now offering a free A-year War-
ranty with all their products. Castle
instruments are delivered with the
standard IZmonth warranty and all
customers have to do to receive an

extra 3 years free, is fill in a simple
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registration form and send it back
to Castle by freepost. Once this has
been done, they will receive a War'
ranty passport for each product
purchased. This passport acts as a
service book for the equipment and
each year, when the equipment is
serviced, the book is stamped, vaI-
idating the warranty for another
year.

This system is backed up byCas-
tIe‘s Premier Service, which prom-
ises customers, that wherever pos-
sible all service and calibration
work will be carried out within 48
hours of receipt of the equipment
and an official purchase order.
Further information from Castle
Group Ltd, Salter Road, Scar-
borough YOIi 3UZ.
Castle Instruments is a Sponsor
Member of the Institute.

FABRITRAK
Rologation
Fabritrak announce their relocation
to Unit 3, Canberra House, Corby
Gate Business Park, Priors Haw

Road, Corby, Northamptonshire
NNI7 5JE Tel: 0I536 408844

Fax: OI 536 408855.

IAC
Now. Expanded Guido to yontilo-
tion Duct Silencer Selogtion
Industrial Acoustics Company (IAC),
of Winchester, Hants, has com-
pletely revised and updated its ven-
tilation duct silencer application
manual, with several new silencer
designs appearing for the first time.
A key element of the revised

publication is a condensed selection
table which lists all of the silencers
now available and provides a com-
parative standard by rating them
according to their performance at a
common 250 Hz. It therefore allows
specifiers to make like-for-like com-
parisons between different silencer
types, at a glance.
Contact IAC House, Moorside
Road, Winchester, Hants 5023
7US.
IAC is a Sponsor Member of the
Institute.
Items for this section should be
sent to John Sargent MIOA, Oak
Tree House, 26 StrattorcI Way,

Watford, Herts WDI 3D] ‘1'
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PPG24 — Planning and Noise:
From Alan Bloomfield MIOA

The Editor
Dear Sir
Rupert Thornley-Taylor's Technical Contribution in the
March / April issue, concerning clarification of PPGZA,
was welcome in many ways but raised some issues on
which lwould like to comment.

It would be helpful to give equal status to both cal-
culation and measurement of road and railway noise. As
it stands some interpretrPPGZA as permitting only meas-
urement, but Rupert Thornley-Taylor seems to be moving
to the opposite extreme and suggesting that calculation
should always be used, except in the narrow circum-
stances where measurement is permitted under the Col-
culation ofRoad Traffic Noise (CRTN) or the Calculation
of Railway Noise (CRN).

While CRTN does permit measurement where it 'pro-
vides a more economic method...', CRN does not have
an equivalent condition. In many cases, measurement
will be the only practical means of categorisation, espe-
cially in the case of railway noise where the number of
operators on a line can make it difficult to obtain the
detailed data required. Given the number of planning
applications potentially affected by significant levels of
road and railway noise, in urban areas at least, some
flexibility in determining the Noise Exposure Category
(NEC) is necessary if applications are to be processed
within the short time scales permitted by planning prov
cedures. There may even be situations in which the only
practical approach to determining the Noise Exposure
Category is to extrapolate from noise levels measured
elsewhere.

Similarly, the suggestion that road traffic noise
should be determined by the use of hourly, rather than
l6- and 8-hour, traffic flows raises a practical dif-
ficulty. I understand that measured hourly flow data
are only available for relatively few roads (generally
major routes - which are unlikely to be representative
of other roads) and so for the other roads hourly fac-
tors must be assumed to be the same as for the maior
routes and applied to the recorded (usually 12-hour)
census data.

As this assumption negates any improvement in
accuracy which might come from the calculation of
hourly LAW values, the substantial extra work involved
in calculating the 24 valuas, each corrected for the
percentage of heavy vehicles, does not seem justified.
A simpler approach would be to calculate the 16- and
8- hour traffic flows from the published census data
and the (assumed) factors, and for the new guidance
to offer revised formulae enabling the direct calculation
of 16- and 8-hour LNG values similar to Rupert Thorn-
ley-Taylor's suggestion for railway noise.

In dealing with the question of whether topograph-
ical features should affect the NEC, the approach sug-
gested is that any design features which could only be
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required by planning condition should be not be
included in the categorisation. While this seems essen-
tially reasonable, and avoids the potential 'logical
absurdities' at low noise levels which Rupert Thornley-
Taylor discusses, it appears to allow a converse anom-
aly at high noise levels. The only essential difference in
the course of action between NECs C and D is that while
for both permission should not normally be given, C
does allow permission to be granted with suitable plan-
ning conditions. Suppose that, for example, a develop-
ment falls into NEC D, but a noise barrier would reduce
the noise levels to those falling within NEC C. The bar-
rier would have to be required by a planning condition,
but if the NEC is D permission should be refused out-
right as there is no provision for setting conditions
where noise levels fall into this category. The result is
that a development which, with a barrier, could be
acceptable would still have to be refused permission.
Unless the practical difference between NEC C and D is
to be abolished, it would seem that topographical (as
opposed to sound insulation) features — even if requiring
a planning condition - should be taken into account in
determining the NEC.

I also find it hard to follow the logic behind the sug-
gestion that noise generated by the development itself
should be excluded from the categorisation process. If the
effect of intrinsic noise mitigating features of the develop-
ment, such as a building which screens another, are to
be included in the process, why should the effect of an
intrinsic noise source be excluded?
A number of other issues requiring further guidance

are raised by Rupert Thornley-Taylor but not resolved,
one of particular concern is the question of whether Local
Authorities should be able to require the applicant to
carry out a PPGZA assessment. It would surely be unrea-
sonable not to permit a Local Authority to require an
applicant to provide an assessment, as there seems no

iustification why the potentially large costs of assessment
should be born by the community at large which may not ‘
benefit from the development.

Tower Hamlets
Environment Group

Council Offices
Southern Grove
London E3 4PN

Rupert Thornley-Taylor FIOA replies
I am glad to have the opportunity of responding to the
points which Alan has raised:
Calculation or measurement?
Measurement in the case of road traffic noise would need
to be coupled to classified traffic counts and verification
that the flows which occurred during the survey are a
suitable basis for determining NEC categories. It would
be simpler (and less prone to day-to-day variations) to
use the prediction method. For railway noise, it indeed
will usually be necessary to obtain SEL results for the rel-
evant class of rolling stock from site measurements, but
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the generation of LAeq levels is then most conveniently
done by calculation taking into account train numbers
and lengths. Detailed timetables, including freight, (usu-
ally no more than a year old) can be obtained from rail-
way enthusiast organisations to whom Railtrack sell their
old internal timetables.

Taking short cuts and extrapolating results from other
sites may be expedient, but obviously if a planning
appeal comes about, they will be open to challenge.
Hourly traffic flows
I agree that hourly flows may not be known. To make it
possible to use the existing procedures Calculation of
Road Traffic Noise (which gives only formulae for LA1018h
and LAID H.) it is simplest to generate the night time LA'jo
from the LAN, 1;, formula, if necessary by taking one
eighth of the 8-hour flow it that is all that is available.

As Alan suggests, a better alternative would be to pro-
vide a revised Formula, but this is not as simple as it
seems. You might expect the diiference between the result
of calculating the LAW n, and LA") wt, for the same value of
Q and q (pages 39 and 40 of CRTN) to be To logo (18),
but it is 0.5 dB more than that.

(Incidentally, I had a telephone call from a distressed
noise consultant who had been told in a public inquiry
that his results were wrong because he had not arith-
metically averaged his LAeq results. The idea that the
words ‘The arithmetic average of recorded readings
should be rounded up' in Annex I paragraph 8 implies
that LAeq (07004300) or LAeq (230M700) should be derived
by establishing hourly LAeq levels and arithmetically aver-
aging them is preposterous. Period LAeq values should
always becalculated according to the mathematical dei-
inition of the index. That being the case, those words
have to be interpreted as referring to readings on diller-
ent days, or in different locations.)
Topographical features
A noise barrier required by a planning condition would
not change the Noise Exposure Category, so a site in
NEC D would still be in NEC D even it a noise barrier
required by a planning condition would reduce the noise

levels to those falling within NEC C. External noise levels
in NEC C, ah‘er mitigation, might not be good enough to
justify permission where outdoor amenity space was
involved.

Alan says ‘if the NEC is D permission should be
refused outright'. That is not what PPG24 says. It
merely says 'Planning permission should normally be
refused'. It does not say ‘Planning permission should
always be refused'. Several people who have attended
the talks I have been giving about PPG24 have raised
the problem of residential development in city centres,
and PPGo with its advice about residential use of
space above shops. There are some highly desirable
residential apartments in important city centre loca-
tions where external traffic noise levels are way above
NEC D. Though not subject to PPG24, of course, are
we saying that multi-million dollar apartments in Man-
hattan are really unfit for human habitation? Where
there is no issue about gardens and amenity spaces, a
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highly insulated, air conditioned dwelling can be
appropriate.

The hard line approach at not changing NEC cat-
egories as a result of mitigation features should be com-
plemented by carelul interpretation of the words which
attach to the categories in paragraph I of Annex I. The
advice attaching to NEC C applies to normal residential
development of the same kind that is contemplated in
NEC A and NEC B. The type at development that might
be abnormal enough to be permissible in NEC D would
be rather dilterent.
Noise generated by the development
The NEC process is primarily for land use planning. The
amount of noise generated by, for example, on-site
roads, is dependent on the development, not on the cir-
cumstances of the site. On-site sources can certainly be
the subject of conditions, but should not affect the NEC
categorisation.
Who does the assessment?
I agree that it would be unreasonable not to permit a
Local Authority to require an applicant to provide a noise
assessment. Many do just that, and applicants see that it
is not in their interest to refuse.

Rupert Taylor Ltd
Spring Garden

Fairwarp
Uckfie/d

East Sussex
TN22 SBG

GUIDE TO ACOUSTIC PRACTICE

2nd Edition

by Keith Rose RIBA FIOA

This unique 145-page spiral bound book contains a
wealth of information for those involved in buildings for
broadcasting. The main text is grouped into the three
categories in which studio acoustic design and surveys
are carried out. In addition to the comprehensive text on
the principles of construction and on—site installation,
based on the author's 27 years experience, the book
includes photographs of BBC studios together with
around 33 A4 size acoustic details, based mainly on
actual installations, together with diagrams showing BBC
criteria and measurement results.

Price £30.00 inc P &P and surface mail, £35 inc P&P and
airmail. Send remittance to:

Keith Rose RIBA FIOA, Brook Cottage, Royston
Lane, Comberton, Cambs CB3 7EE

Tel 01223 263800 Fax 01223 264827

Also from: RIBA Bookshop, 66 Portland Place, London WIN {MD

and
The Building Bookshop, 26 Store Street, London WC1E 7BT 59  
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Announcements Non-Institute Meetings
The R°Y°l 5°Cie October 12-16, 1998: 136th Meeting of the Acoustical
C I d arde
Sir James Michael Lighthill FRS has been posthumously
awarded the Copley Medal in recognition of his profound
contributions to many fields within fluid mechanics, includ-
ing important aspects of the interaction of sound and fluid
Flow and numerous other contributions which have had
practical applications in aircraft engine design: He is also
noted for his groundbreaking work on both external bio‘
fluid-dynamics - analysis of mechanisms of swimming and
flying - and internal bio-fluid-dynamics, including flow in
the cardiovascular system and the airways, and cochlea
mechanics and other aspects of hearing. Sir James'
widow will collect the Medal on his behall.

ISCE
yoice Alarm Seminars and others
The institute for Sound and Communications Engineers is
following its recent meeting at the BBC's Wood Norton
Conference Centre with repeat events at The Royal Soci-
ety in London. The first, on 5 November will be for those
responsible for the evacuation of a space. The second, on
9 December, is mainly For designers and installers. The
recent British and International standards covering, inter
alia, aspects of speech intelligibility will be examined
The institute is also offering two one-day training sessions
on aspects of sound system design. Tuition for a Diploma
in Sound System Engineering starts this month
Further information may be obtained from the Sec-
retariat, PO BOX 258, St Albans, AL1 IQZ Tel: 01727
812312 Fax: 01727 841709 email cmrl@btinternet.comi

NSCA
oise Awareness Da 1

The National Society for Clean Air and Environmental:
Protection announce that Noise Awareness Day 1999,
which will cover a variety of activities throughout the
country, will take place on 7 July. Further information
From Tim Brown at 136 North Street, Brighton BN1 IRG
Tel: 01273 326313.

NPL Music Society
Colloquium announced
The Centre for Mechanical and Acoustical Metrology and
the NFL Musical Society announce aJoint Colloquium enti-
tled Music by Numbers to be given by Maurice Edmund-
son CPhys MinstP on Thursday, 29 October 1995, From
12.30 pm to 2 pm at the Stanton Theatre, Glazebrook
Hall. Maurice Edmundson is a retired HMI and lormer sec-
ondary school headmaster who has combined a lifelong

’ interest in keyboard music with his professional duties in
teaching methods, educational technology, and the devel-
opment of the use of computers in schools.

Visitors are welcome: please telephone to conlirm.
Organiser: Trevor Esward, Room 110, Building 59,
CMAM, ext 6695, e-mail: trevori esward@npl.co.uk. 60  

Society of America, Norfolk, VA, USA
Contact: Elaine Moran, ASA, 500 Sunnyside Blvd, Wood-
bury, NY 11797 USA; Fax: +1 516 576 2377; e-mail:
asa@aipiorg
October 15-16, 1998: Autumn Meeting of the Swiss
Acoustical Society, Dubendorf, Switzerland
Contact: Swiss Acoustical Society, PO Box 8600,Duben-
dorf, Switzerland
October 31-November 3, 1998: AES International Con-
ference: Audio, Acoustics and Small Spaces, Copen-
hagen, Denmark
Contact: J Voetmann, DELTA Acoustics & Vibration, Build-
ing 356 Akademivei, 2800 Lyngby, Denmark; Fax: +45
45 93 19 90; e-mail: iv@delta.dk
November 16—18, 1998: Inter-Noise 98, Christchurch,
New Zealand
Contact: New Zealand Acoustical Society Inc, PO Box
1 181, Auckland, New Zealand; Fax: +64 9 309 3540
November 20, 1998: Recreational Noise, Queenstown,
New Zealand (In association with the above)
Contact: Grant Morgan, PO Box 76-068 Manukau City,

New Zealand; Fax: +64 9 279 8833 e-mail:
grantm@bitz.co.nz
November 22-26, 1998: Noise Effects '98, 7th Inter-
national Congress on Noise as a Public Health Problem,
Sydney, Australia
Contact: GPO Box 128, Sydney NSW 2001, Australia;

Tel: +61 2 9262 2277, Fax: +61 2 9262 3135, e-mail:

noise98@tourhosts.comlau
November ISO-December 4, 1998: 5th International
Conference on Spoken Language Processing, Sydney,
Australia
Contact: Tour Hosts, GPO Box 128, Sydney, NSW 2001,

Australia; Fax: +61 2 9262, 3135
March 15-19, 1999: 2nd Forum Acusticum and 137th
Meeting of the Acoustical Society of America and 25th
Meeting of the German Acoustical Society, Berlin, Ger-
many
Contact: Elaine Moran, ASA, 500 Sunnyside Blvd, Wood-
bury, NY 11797 USA; Fax: +1 516 576 2377; email:
asa@aip.org

- April 27—29, 1999: International Conference on Vibra-
tion, Noise and Structural Dynamics, Venice, Italy
Contact: D Hill, Stalfordshire University, PO Box 333,
Beaconside, Stafford ST18 ODF, UK; Tel +44 1785
353239, Fax: +44 1785 353552
June 21-24, 1999: Ist International Congress of the East
European Acoustical Association, St. Petersburg, Russia
Contact: East-European Acoustical Association, Mos-
kovskoe Shosse 44, St. Petersburg, 196158, Russia; Tel:
+7 812 2919981, Fax: +7 812 1279323, e-mail:
krylspb@sovam.com
November 1—5, 1999: 138th Meeting of the Acoustical
Society of America, Columbus, OH, USA
Contact: Elaine Moran, ASA; Fax: +1 516 576 2377':.

Acoustics Bulletin September / October 1998  
a
m
e
n
a
n
A
c
n
a
x
—
a
a
n
m

E
l
a
n
a

g
m
n
u
c
n
_
a
g
.
m
m

,
.
n
m
a
n
m
n
n



-
1
<
<
’
L
’
4
‘

 

Acoustics Recruitment Associates

Technical Adviser: Dr Geoff Leventhall

Acoustics specialists considering a change of job will be interested

to know that there are employers on our list who may be looking

for someone like you. There are normally vacancies for consultants

with a few years experience.

If your Company would like help with recruitment, let us see which

of our candidates might suit you.

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

the opportunities.

150 Craddocks Avenue Ashtead Surrey KT21 1NL

Tel: 01372 272 682 Fax: 01372 273 406'

e-mail: ara@dial.pipex.com

   

CIVIL ENGINEERING DYNAMICS

83/87 Wallace Crescent

Carshalton

Surrey SM5 3SU

Tel: 0181 647 1908
Fax: 0181 395 1556

THE ENVIRONMENTAL INSTRUMENTHIRE COMPANY

Inc. Crockett & Associate

Est. 1948
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