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President's Letter
ST

Dear Fellow Member

Thanks to all of you who returned the CEng/IEng questionnaire so promptly. So JSfar, some 600 replies
bave been received, of which approximately 35% were from members who are already registered. In
round terms, 50% of returns expressed interest in registering either as CEng or IEng, with a strong
majority considering CEng status. Fifteen per cent of returns expressed no interest in registration for a
variety of reasons. Responses were received from all sectors of the membership, from Associates to
Honorary Fellows. There is still time to respond - on a major issue such as this it is important to obtain a
broad view of members' interests so please find that form, fight with the grammar and send it to the
Institute Office!

I referred in the last issue to the current debate in the engineering profession, and on page 5 you will find
Sir Jobn Fairclough's report on the unification study. I0OA members bave an open invitation to attend
many of the regional meetings being organised by the institutions to debate the proposals; if you are
interested please contact the Institute for details.

As regards the Institute's position as an Institution-affiliated body, in June of this year we meet the
Engineering Council's Nomination Commiltee, against a background of strong pressure to amalgamate
institutions. Our objective is to maintain our current status for registration during the period of debate in
the profession, while options for future involvement by I0A are explored.

This issue also contains a valuable review article on Standardisation by Jobn Woodgate. I am of the
opinion that the I0A should play a particularly active role in national and international standards
development, and in consultations on fortbcoming legislation. Many members are already involved in this
work at an individual level, and IOA bas some representatives on BSI committees. However there is much
more that we could do to ensure that the profession's views are presented through the means available to
the Institute. This article is the first of a planned series, with later papers taking an in-depth look at
individual standards that are relevant to our work in acoustics and vibration, such as bearing
protectors, machinery noise and building acoustics, for example. If you are interested in contributing an
article to the series please let the Editor know.

With best wishes

Yours sincerely

“fedes  (Oheols
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as a centre of excellence in the field of transportation noise, particularly with
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exist for suitably qualified and experienced acoustics professionals to join us
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hear from people with backgrounds in all areas of acoustics or vibration to fill
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*  Acoustic Consultants
*  Senior Acoustic Consultants

*  Principal Acoustic Consultants

The role at Principal Consultant level would include development of new
services and markets within the UK and Europe.

Our offices are situated in pleasant rural locations in Sussex and Oxfordshire,
and there are prospects for travelling, both in the UK and overseas. We can
offer a competitive salary and benefits package to the right individuals,
depending upon experience.

If you are interested in these opportunities please send your cv to:
Mr K M Collins —
Ashdown Environmental Limited A TD
The Oast House .
Hodore %y
Upper Hartfield
East Sussex TN7 4AR

Ashdown Environmental Limited is a subsidiary of British Engine Insurance
Limited, a member of the Royal Insurance Group.
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Engineering Division

ENGINEERING INTO THE MILLENIUM

An introduction by the Institute President to, and selected extracts from, an interim report

on the unification of the engineering profession

The Institute of Acoustics, as an institution offiliated, nom-
inated body of the Engineering Council is involved in the
present review of the engineering profession in the UK
being undertaken by a working group of the Council of
Presidents {of the Engineering Institutions} chaired by
Engineering Council Chairman Sir John Fairclough.

Sir John presented the findings and the proposals of
the group to a meeting of Presidents of all 42 engi-
neering institutions on 29th April 1993, His proposals for
the unification of the engineering profession envisage a
staged move fowards a New Single Body, comprising a
reformed Engineering Council merged with alf the institu-
tions. Not surprisingly, the 'big four' insfifutions (IEE,
iMechE, ICE and IChemE) reacted with some opposition,
concluding in a press release on 30 April 1993 that 'the
Engineering Council has failed to give the profession the
feadership it needs’. Those of you who are members of
the above institutions will have seen the discussions tak-
ing place in their journals.

Of the 42 institutions, these four represent more than
60% of the total UK engineering institute members (which
is approximately 500,000 including student members).
Some thirty boJ;s, including IOA, have very small mem-
bership numbers in comparison and it is hard to escape
the conclusion that the profession is unduly fragmented.

However, 'big', as the saying goes, is not always
‘beavtiful’, and | am a firm believer that small, highly
focused bodies such as IOA have a part fo play nation-
ally in the profession. Many of us would afso take the
view that the present structure of the engineering pro-
fession has done little to enhance the stalus of engineers
in the UK in comparison to that awarded fo our col-
leagues in Europe.

Sir John is pressing for an early start to the unification
process, seeking Presidents' approval to set up a project
team within the next month, and looking for insfitufional
responses to his plans by October. The IOA Council is
seeking the views of the membership. To assist with this, |
have selected extracts from the Executive Summary of the
main report for printing below as conveying, in my view,
the central spirit of the report. Copies of the Executive
Summary, which is iwelve pages in length, are available
on faxed request to the Institute office. The full report is
available as a reference document at St Albans.

The four largest professional institutions are col-
laborating by holding regional discussion meetings and
IOA members have an open invilation to parficipate in
these events details of which may be obtained from IOA.

Members are invited to inform themselves in these
ways of the issues involved and respond in writing indi-
vidually to the Institute's office so that Council may make
a considered response.
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Introductory letter from Sir John
Fairclough, Chairman of the Unification
Steering Group, April 1993

'"We can be justly proud of our industrial history and the
contribution that engineers and their Institutions, Institutes
and Societies have made towards it. But as a nation we
are at an economic watershed. There is an urgent need fo
enhance our competitiveness if we are to maintain and
develop our quality of life. There is only one source for
such innovation - people. People who are able fo adapt
to changing circumstances and opportunities, creative in
mind and spirit, and properly trained for the job. The
skills we apply to the task of leading and organising peo-
ple, to tap their energy and mofivation, represent the
main driving force to assure success. Companies who do
this well prosper and gain worldwide recognition. So it is
with a profession.

As a profession we share an accountability for our
national economic performance. We have a responsibility
to examine how best to organise our affairs and maich
our coniribution to present and future needs. We must
have the courage and commitment to learn from our his-
tory, continue with it where it is appropriate, but adopt
new practices where it no longer serves our needs.

The Unification Steering Group has considered the
options and we conclude, unanimously, that we must
create a more effective relationship between the frag-
mented parts of the profession so that the whole becomes
greater than the sum of the parts. We need to unify so
that we can speak with a single voice on those matters
that are of general concern and provide the leadership to
take us into the next century with a new-found relevance
and sense of importance, not for any reason of aggran-
disement, but because we care about society and our role
in it,

| commend this report to you ond urge your support
for its recommendations.'

Extracts from the Executive Summary
(The numbering of the selected paragraphs is as used in
the full Executive Summary; some adjustments have been
made to the layout for economy and clarity)

1. Engineers and engineering are at the heart of our
national prosperity and make a major contribution to the
economy. But the engineering profession lacks the pow-
erful focus which other professions enjoy and has been
less successful in influencing Government policy than the
public interest requires. We need to unify the profession
so that it can speak with a single voice.

2. In January 1992, the Council of Presidents of all the
Institutions agreed to set up a Steering Group, which
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adopted the following terms of reference: 'To consider the
formation, role and organisafion of a single body to act
as a focal point for the engineering profession; to set pro-
fessional standards of performance and conduct, to rep-
resent the profession on major issues and to provide an
operating framework for engineering institutions, insti-
tutes cnc? societies.'

3. Our study is concerned with all three grades of engi-
neer: Chartered Engineers, Incorporated Engineers and
Engineering Technicians.

Current organisation

A. At the present time, organisation and regulation of the
profession are polarised between a Central Body current-
ly The Engineering Council - and the 42 Institutions to
which it has granted formal status. They have together
achieved a great deal, and considerable progress has
been made on such maters as common standards of
competence for engineers throughout the profession,
encouraging young people to consider an engineering
career, and continuing professional development {CPD).
The Institutions are now working more closely together.

5. We must not jeopardise these achievements - instead
we must find ways of building upon them.

6. Many of the profession's problems stem from its frag-
mentation into over 40 Institufions and the failure of suc-
cessive central bodies to speak to the outside world with a
single voice. Fragmentation means there is duplication
and waste and change in policy is slow. An atmosphere
of mutual distrust between the Council and some Institu-
tions has developed. Mistrust is compounded because
Institutions and individual engineers play no part in the
selection of Council members, Some of the medium-sized
and smaller Institutions are wary of the larger Institutions.
7. Employers pay less heed to Registration and Insfitu-
tional membership than we would wish. For whatever
reasons, the Council hos not had the desired impact in
improving the influence and status of the profession or in
meeting the needs of a rapidly changing world.

8. A more unified profession is not a panacea for these
problems, but we are convinced that without more unity it
will be impossible to solve them. We need a forum to
marshall the resources of the profession more effectively.
9. Our purpose in submitting this Interim Report is fo ena-
ble the profession to reach agreement on five funda-
mental issues, which concern mission and objectives,
aclivities, organisation of the profession, dllocation of
responsibilities and the possibility of seeking legislation.
{i} Mission and objectives

10. We believe that the mission for the system of organ-
isations which regulate and promote the profession
should be: to provide leadership and vision for the
profession as a whole, to speak with a powerful single
voice fo those outside the profession, in the UK and
internationally, to provide a framework for harnessing the
resources of the profession to best effect, to regulate the
profession to high standards, thereby serving the public
interest in wealth creation, hedlth, safety and the
environment; to meet the needs of engineers to develop
their skills, knowledge and competence, to ensure a
supply of engineers, which in quality and quantity meets

the future needs of industry, commerce, Government and
society and to ensure that the importance of engineering
is understood in the community so that the profession
exerts its proper influence on society.

11. From this mission statement we have developed spe-
cific objectives for the regulatory and promotional system
which are set out in the Report. We believe that there is
likely to be widespread support for their adoption...........
(ii) Activities to achieve the objectives

12. Exisfing activities of the Engineering Council and the
Institutions address most of the objectives, but co-
ordination is weak. Some objectives may require a major
change in direction...........

(iii) Organisation of the profession

13. We do not believe that the current organisational
framework can secure the real progress which is needed
to fulfil the mission.

14. We describe two ways of organising the profession.
We first propose a New Relationship between the Central
Body and the separate Institutions. We then consider, as
an ultimate goal, the Central Body and the Institutions
merging into a Single Institution............

16. We have sought to strike a balance between partner-
ship and feadership, in devising our model for the New
Relationship. The main elements would be:

(a} at least a clear majority of the Council members of the
Central Body would be elected by individual engineers;
(b} grouping Institutions into Colleges. They would be the
principal source of policy advice to the Council and
would co-ordinate the activities of the Institutions;

{c} a clear and agreed statement setting out the allocation
of responsibilities between the Central Body, the Colleges
and the Institutions;

(d) for responsibilities covered by an agreed policy frame-
work, suitable arrangements for the Central Body to mon-
itor the Colleges and Institutions and ensure compliance;
(e) engendering a sense of partnership;

(f} membership of an Institution to be a standard require-
ment for the central Register and Institutions to move
towards requiring their members to qualify for the Reg-
ister, subject in both cases to defined areas of exception;
{g) measures to encourage mergers between Insfitutions,
on a voluntary basis; and

{h} practical steps by the Institutions to accelerate col-
laboration between them...........

18. By a Single Institution, we mean one body to replace
the Central Body and dll the Institutions whose members
wanted to participate.

19. That would involve transferring all the functions of the
Central Body and the participating Institutions to a Single
Institution. All the individual engineers who met the qual-
ifying standards would join the central Register, paying a
single Registration fee. Implementing this would depend
upon the Central Body and the participating Institutions,
after consulting their registrants and members, being sat-
isfied that a Single Institution would bring additional
advantages for the profession.

20. Once hully evolved, a Single Institution would consist
of a number of specialist Divisions, perhaps half a dozen
or so, covering different branches of engineering. Much
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of the activity would be organised through these Divi-
sions. They would enjoy a degree of autonomy within a
Single Institution and each might be headed by its own
President and Council.

21. The advantages and disadvantages would need to be
explored further - when Stage Il of this study begins.

22. We envisage a gradual evolutionary process which
moves the profession towards a Single Institution in a
series of steps. The first step would be the programme of
reforms to create the New Relationship. The aim would
be to implement reforms which are desirable in them-
selves and designed to move towards a Single Institution.
23. It is possible that all the improvements that are need-
ed could be achieved at an interim step on the evolu-
tionary road, stopping short of a Single Institution. In the
meantime, to give direction to that evolution, the pro-
fession should set itself the long-term goal of a Single
Institution...........

25. Replacing The Engineering Council with a new Cen-
tral Body, which in turn was replaced by the Single Insti-
tution, would involve unnecessary upheaval.

26. It would be better to retain a reformed Engineering
Council unless and until a Single Institution is established.
Reform will need to include changes to the arrangements
for selecting Council members and changes to adapt it to
the New Relationship. The Institutions would have to
make corresponding changes.

(iv) Allocation of responsibilities in the medium term.

27. If a Single Institution were established, the process

. would take several years. In the meantime it will be nec-

essary to reach agreement on the allocation of respon-
sibilities between the reformed Engineering Council, the
Colleges and the Institutions under the New Relationship.
We have been guided by two general principles: that the
centre should do only what is best done at the centre and
that the allocation should be consistent with developing
real partnership and evolution towards a Single
Institution.

28. We envisage a substantial degree of delegation to
the Colleges and Institutions, operating within an agreed
policy framework set by the Council.

(v) Is there a need for statutory powers?...........

33 Before deciding whether to seek any form of legisla-
tion, the profession will need to discuss the issues further
with Government and employers...........

Stage Il of the study

34. As soon as the profession has reached decisions on
the five fundamental issues, Stage Il of this study should
begin, to: develop the New Relationship, define the Sin-
gle Institution, develop the decisions taken on the other
fundamental issues concerning activities and statutory
powers, tackle a range of additional, second-order tasks
and devise plans to implement all these changes and pre-
pare for the possibility of a Single Institution.

We have set out in the Report tentative ideas on how
these issues might be developed in Stage I, in particular

" on selecting Council members, on how Colleges might

work and on the implementation plans...........
36. The majority of Council members should be elected
through a democratic process in which all individual
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members of the profession take part. There should be
places for Chartered Engineers, Incorporated Engineers
and Engineering Technicians. There should also be some
members appointed for their wider experience or as lay
members, and others chosen by the Royal Academy of
Engineering............

38. Each Institution should join only one College. Opin-
ion is divided between basing the Colleges on disciplines
or on industries, and since the main purpose is to bring
together Institutions which feel comfortable working with
one another our suggestion is to adopt a hybrid
approach involving six Colleges: Electrical, Mechanical,
Civil, Extraction and Processing, Transport, Pan-
disciplinary support and services (to include those Institu-
tions whose activity is relevant to the whole of
engineering)............

42. It is now up to the profession as a whole to take deci-
sions on the five fundamental issues we have identified:
the objectives, the activities, the organisation of the
profession, the programme of reforms fo create the New
Relationship, the development of a staged plan for
moving towards a Single Institution, the initial allocation
of responsibilities under the New Relationship and further
consideration of the statutory question............
Recommendations

44. Our main recommendations are as follows:

Our central recommendation is that the profession
should embark on a programme of reforms, drawn up by
the end of 1993, to create a New Relationship between
The Engineering Council and the Institutions, to achieve
the agreed objectives; and should by the end of 1995
establish a proposal, on which the whole profession
would then be invited to decide, to move in a series of
steps from the New Relationship to a Single Institution.
We recommend that The Engineering Council should
continue to act as the Central Body unless and until
replaced by a Single Institution, but that the programme
of reforms should include an independent review of its
operation and the necessary structure and staffing to fulfil
the requirements of the New Relationship, conducted by
management consultants.

We recommend that all the Institutions co-operate whole-
heartedly in devising and implementing the reforms we
envisage, and in preparing for a decision by the end of
1995 on moving in a series of steps towards a Single
Institution.

We recommend that the profession adopts the initial allo-
cation of responsibilities between the reformed Engi-
neering Council, the Colleges and the Institutions, set out
in the Report, but keeps it under review as progress is
made towards a Single Institution.

We recommend that the options on whether to seek leg-
islation are fully explored in Stage Il of this study, but that

the profession should adopt the proposals in our Report |

without waiting for the outcome of those deliberations.

'Engineering into the Millennium', Inferim Report of the
Council of Presidents' Steering Group, (First published
April 1993), ISBN 0 9516611 8 3. Executive Summary,
ISBN 0 9516611 21 o
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STANDARDS 1993 - A TUTORIAL OVERVIEW

John Woodgate

There are three sorts of people in the technological world,
thase who swear by standards, those who swear at stan-
dards, and those who are indifferent. The latter have tra-
ditionally been in the great majority, but this is rapidly
changing. It is a forced change, brought about by a num-
ber of virtually irresistible developments which began
about five years ago, and the number and influence of
these developments continues to increase. The result is
that many people who previously did not have to know
about standards, now do need to. Furthermore, the new
developments mean that much that was dogma in the
past is now heresy, and this implies that many standards-
conscious people need a modicum of re-enlightenment.

What are we talking about?

'‘Company standards demand the observance of all
national and international standards, so that standards of
product and service quality are maintained at the stan-
dard to which our clients have been accustomed, and
sub-standard performance is eliminated.” Not great lit-
erature, admittedly, but it serves to illustrate that 'stan-
dard' has many meanings, and we had better be sure
which one we are using in this article.

There is a verbose definition in 15O Guide 2 and
another in BSO Part 1. These do not provide much insight,
and include explicit and implicit value judgements, such
as 'approved by a recognized body', which are poten-
fially the source of controversy ['recognised' by whom?2}.

A standard, in the context of this article, is 'an agree-
ment by a group of people to adopt a defined practice'.
The practice must be quite closely defined, otherwise the
‘agreement’ may in effect be so vague (or 'flexible’) that it
is ineffective. On the other hand, there may, for some, be
a very positive outcome of such vogueness. Consider, for
example, the well-known R$232 serial data communica-
fion standard. It is so "Bexible’ that a considerable indus-
try has grown up fo provide 'sleuthware' to diagnose
incompatibilities between dialects, or diHferent imple-
mentations, of the standard, and 'fixware' to put things

righi.
What is in a standard?

The content of a standard may be;

e definitions, abbreviations or symbols

» methods of measurement

* performance requirements

* a code of {good) practice

* guidance
In addition, most standards-making bodies also produce
publications, under various descriptive labels, which are
more fertative than standards: we shall call them
'reports’.

Standards which contain methods of measurements or
performance requirements form a special category, which
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the British Standords Institution calls *specifications', and it
would be well for other standards-makers to make this
distinction as well. Furthermore, according to current
thinking, that 'or' should be an 'exclusive-or', ie specifica-
tions of methods of measurement should not be in the
same standard as specifications of performance require-
ments. This is because the same methods of measurement
are vsually applicable to a wide range of generally sim-
ilar equipment, whereas a set of performance require-
ments usually applies only to a rather narrow range. It is
also highly advisable not to mix code of practice material
with a specification, but definitions, abbreviations, sym-
bols and guidance may, of course, appear within any of
the other types of standard. There should not be too much
guidance: standards-making bodies should not write
textbooks.

The threat dimension

A powerful antidote to indifference is a threat to profit-
ability or market share caused by the introduction or
enforcement of a standard. Because indifference has hith-
erto been the norm, protests resulfing from such a threat
have often been answered by 'an industry gets the stan-
dards it deserves', and that principle is still true and will
remain frue. Standards may be flawed in content, or inef-
fective, if the leading players in the field do not par-
ficipate in the stondards-making process, or do not
respect the standard when it is published. This goes right
back to the definifion; if there is no realistic or lasting
agreement, there is no effective standard.

Cost or investment?

Standards are prepared, almost without exception, by
committees composed of representatives of indusiry and
academia, fogether with, for example, representatives of
consumer interests in appropriate cases. There are sfill
some people who believe, quite wrongly, that British Stan-
dards are written by BS! staff. Clearly, for an organiza-
tion to take part in standards-making, there is a cost
involved, in terms of the time spent by personnel of that
organization in attending meetings, and studying and
commenting on documents between meetings. However,
against this cost must be set the advantages gained from
being able to influence the content of standards, and
advance information on their content and date of iniro-
duction, which, if intelligently fed back, both to those con-
cerned with product development and those concerned
with marketing planning, can produce effective cost sav-
ings far in excess of the cost of participation. When suc-
cesshul {and it often is successhul), this strategy makes stan-
dards work an investment, not an expense. Perhaps if is
significant in this context that the Japanese national com-
miﬂie is one of the most active in 1SO and IEC standards
work.




Standards

The alternative
The recent changes in the standards-making process have
been prompted by the following powertul forces:

* increasing pressure fo harmonise national stan-

dards, to promote free trade

® increasing reference to standards in legislation, fol-

lowing the realisafion that the direct inclusion of com-

plex technical requirements in the legislation itself is

impracticable and undesirable (because it is difficult to

get it right and even more difficult to amend it)

* the need for standards-making to match the increas-

ing speed of technological development
The result of these forces is that, once the need for a stan-
dard is perceived by a sufficient number of people, it will
be produced, practically regardless of who decides not to
participate. As explained above, the resulting standard
may be imperfect, in which case it will have nuisance
value, possibly quite a lot. In other words, if there is stan-
dards activity in your area of operations and you do not
do it, someone else will, and you may well not like the
resul! A good example is non-broadcast closed-circuit
television {CCTV)}, which is used in quite a number of dif-
ferent fields. Only the security systems industry has seen
fit to invest in the production of European standards for
methods of measurement and performance requirements.
Because of the non-duplication principle, it will be difficult
for another industry sector to secure support for the pro-
duction of CCTV standards more suitable for its needs.

Standards-making bodies

We can usehully identify about five levels of standard-
ization, distinguished by their areas of authority, and
illustrate them by examples of standards-making bodies
functioning at those levels:

International level

Most familiar to many IOA members is ISO, whose title is
one of the shibboleths of the standards experts: you have
to know it is the International Organization for Standard-
ization, not the International Standards Organization!
ISO is an organ of the United Nations, and is based in
Geneva, Although its remit is supposed to exclude eleciri-
cal technology, this is no longer the case: it dedls, for
example, with automobile electrical systems. Electrical
technology is primarily the province of the International
Electrotechnical Commission (IEC), which is also a United
Nations organ, and also based in Geneva.

In addition to these, there ore numerous specialist
international bodies, such as the International Organiza-
tion for Legal Metrology [OIML). Relatively peripheral fo
the activities of the IOA {at least until now) are the sub-
sidiary bodies of the Infernational Telecommunications
Union {ITU), which were until recently the International
Frequency Registration Board (IFRB), the Comité Con-
sultatif International de Radio {CCIR) and the Comité Con-
sultatif International  Télégraphique et Téléphonique
(CCITT). The IFRB has recently been reconstituted, while
the CCIR has been replaced by the Radiocommunications
Agency of the ITU [not to be confused with the Radic
Communications Agency of the British Government's
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Department of Trade and Industry). Strictly, neither the
CCIR or the CCITT overtly produce 'standards', but their
'recommendations’ effectively act as such in the fields of
broadcasting and telecommunications.

Representation at ISO and IEC is through the national
standards bodies {'national committees') of the member
countries. Delegates and Working Group members nom-
inated by the relevant BSI committee are normally par-
ticularly welcome, because almost all of the work is done
in the English language (the other official languages
being French and Russian) and it is becoming increas-
ingly necessary for the texts to be written clearly, briefly
and unombiguously. It is also necessary to eliminate
expressions that cause difficulty in translotion.

Regional level

The introduction of a supra-national level in standards-
making may prove o be nearly as great a triumph for
the EC as the Common Agricultural Policy. There are
three main bodies: CEN, CENELEC and the European
Telecommunication Standards Institute (ETSI). CEN and
CENELEC are organs of the Community, and participa-
tion is via the national standards bodies, but ETSI is a pri-
vate agency, open to a wide range of bodies that can
pay the membership fees. CEN parallels ISO and CENE-
LEC parallels IEC, while ETSI is supposed to parallel
CCITT and the former CCIR, but has a strong tendency to
inferpret "telecommunications' very widely indeed, and to
altempt to exert its influence in areas where it has no
provenance and no expertise. There are signs of the
same paternalistic aftitude re-appearing as one thought
had disappeared for ever with the liberalizotion of tele-
phone communication. After some initial polifical squab-
bles, CEN and CENELEC are now committed to co-
operation with 1SO and IEC, and no contrary or dupli-
cating activity: at least, that is what is supposed to hap-
pen, but there is still a strong tendency in some quarters
to fall back on a 'Fortress Europe’ stance as soon as the
infernational work deviates from what would be ideal for
Europe {or for one country in it).

Supra-natfional, non-regional level

This level is represented mostly by the siandards activities
of internationally-active learned societies, such as the
Audio Engingering Society. There can be difficulties,
because from outside the host nation, the society may
appear as a way of giving a nafional committee two
votes, while inside the host nation, the notional commiitee
and the societly may take opposing views on certain
matters!

National level

Almost all developed countries have a national standards
body, whose role in the past was to produce standards
for that country. Now, the greater fask is rather to co-
ordinate national opinion and present it most effectively
to the regional and international bodies. Some national
standardizafion continues, of course, but the amount is
generally decreasing. In Britain, the national standards
body is the British Standards Institution: another shib-
boleth, 'Institution' not 'Institute']

Indusiry level

Although apparently the lowest level of standardization,
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industry standards can be very influential. In fact, only a
few survive to become widely known and used. Exactly
what triggers such a success is, happily, undiscovered. If
it were discovered, the big and powerful would inev-
itably become involved in sterile conflict.

Convergence of technology
The standards business has been cynically likened to the
building of the Tower of Babel, not least because of the
language difficulties {which are not so prevalent now that
everyone speaks English of a sort). Before the growth
and diversification of digital technology, equipment for
use in one industry sector bore litfle resemblance to that
for use in another. That is certainly not true now. | do not
know whether a sound level meter add-on (with spectrum
analyser, of course) is available for the Psion Organizer,
for example, but one certainly could be made! This is
called 'convergence of technology', a phrase which has
become well-known because the concept is simple
enough even for politicians to understand. In standards
work, it represents a considerable complication, because
in the past one industry sector could more or less pro-
duce its standards in isolation, but now, what one com-
mittee agrees may provoke considerable justified protest
from anoiher. There is, however, a strong tendency for
committees to become protective of their areas of interest.
A well-known painting of the building of the Tower of
Babel shows work underway at four sites, at each of
which a massive girder is rising to converge towards the
centre of the tower, just like the Eiffel Tower. This is a
good analogy of the present situation: while the four sites
were more or less independent, there would be few com-
munication problems, but when the girders converged,
everyone would have to be able to communicate. I1SO
and IEC have attempted to solve the problem as far as
'information technology' (another phrase most useful to
politicians) is concerned by setting up JTC1, a huge com-
mittee which has produced virtually innumerable sub-
committees and working groups. It has not been without
success, but it has been a very costly business, and there
is no indication that costs will do anything but grow.

Making a standard

The procedures for making ISO and IEC standards have
recently been revised and harmonised, with shortened
time-scales. Also, the procedures for approving new
work have been tightened: previously it was possible for
just one person to start a committee on a long and com-
plex project with no formal approval at all. The following
details have been somewhat simplified, because there
are a number of special provisions and minor aspects
which would take far too much space to set out.

Projects are divided into six stages:

Stage O - Preliminary: This is an optional stage, which
registers a committee's intention to work on a subject and
to conduct informal discussions among experts. There is
no progress schedule, but a vote of national committees
is necessary to begin the work.

Stage 1 - Proposal: This is the normal first stage, and
requires a vote of national committees on a New Work
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Standards

ltem Proposal (NWIP), which is supposed to include
progress schedule dates.

Stage 2 - Preparatory: Here is where the bulk of the mak-
ing is done, usudlly in a Working Group (WG), whose
members are nominated by national committees but
serve as experts in their own right. The Group prepares
Working Drafts (WD), until the Convener, or the Com-
mittee secretary, considers that no significant further
improvement can be made. The work may be allocated
to a Project Leader, who normally works with a sub-set of
the Working Group members and other experts.

Stage 3 - Committee: The final draft text from the WG
becomes a Committee Draft (CD), which is circulated to
all national committees for comment: a time of three to
six months is usually allowed for this. The comments are
then considered, either by the Committee or the WG,
and further CDs are circulated until the Committee con-
siders that no significant further improvement can be
made. At this point, the ISO and IEC procedures diverge.
In 1ISO, the next stage is for national committees to vote
on the latest text as a Draft International Standard (DIS).
In IEC, the latest text is circulated as a Committee Draft
with Vote (CDV) and a time of at least four months is
allowed for voting. If an IEC CDV is approved, the text,
perhaps after editing, is then circulated as a DIS.

Stage 4 - Approval: DIS texts are normally circulated in
English and French. Six months is allowed for voting by
ISO, but only four by IEC, because there is the extra CDV
stage in the IEC procedure. No technical changes are
allowed at this stage: if there are significant technical
errors, the text must go back to Stage 3 or Stage 2. In
ISO only (now), there is a procedure for voting again on
minor technical changes (Two Months Procedure).

Stage 5 - Publication: In theory, this stage should not
require any work outside the publishing office, but texts
still arrive at the DIS stage, and are approved, wherein
some expressions defy interpretation, in either language!
Each committee is supposed to have an Editing Com-
mittee to prevent such problems, but not all do, and it is
very difficult to find people who are both willing and
competent to do this work.

Standards and the IOA

There are nearly 100 standards on acoustics in the cur-
rent 1SO catalogue, and at least some IOA members
must be interested in each one. In addition, there are
more than twenty IEC standards, and some British nation-
al standards, which are also significant. At present, the
IOA is represented on few of the relevant BSI committees
(still less on CEN/CENELEC and ISO/IEC), and has no
formal system for ensuring representation or com-
municating with its representatives. This communication
should be two-way: reports from representatives for the
information of other members, and briefs to repre-
sentatives on the corporate or consensus views of the
Institute as a body. Perhaps the time has come for a
change in this respect.

John M Woodgate is principal of J M Woodgate &
Associates, Electronics Design, Standards & Marketing
Consultants, 3 Bramfield Road East, Rayleigh &
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Technical Contribution

ACOUSTIC PERFORMANCE OF TRAFFIC NOISE |

BARRIERS - A STATE OF THE ART REVIEW Part 1

Greg Watts FIOA

Introduction

For many years barriers have been erected alongside
major roads to screen residential areas from high levels
of traffic noise. In Europe, North America, Japan and
Australia many different types of barrier have been
installed using a wide variety of materials including
wood, steel, aluminium, concrete and acrylic sheeting.
Some of these designs have absorptive facings on the
traffic side which reduce reflected sound and are claimed
to improve screening. Barriers over 8 m in height have
been used for some applications and novel capped bar-
riers and angled barriers have been tested.

A review of literature world wide has identified a
wide range of noise barrier systems. Some of the more
useful summaries are given by Jackson [1], Bar [2], Roc-
chi and Pederson [3], Bowlby and Cohn [4], Yamashita
and Yamamoto [5], Weiss [6], and West [7]. Barriers
that may offer improved performance over simple reflect-
ing barriers and therefore are worthy of consideration
can be grouped under the following broad headings:

(i) Absorbing barriers - ie barriers incorporating sound
absorbing elements that absorb a significant proportion
of incident sound and hence reduce reflected sound
which could contribute to overall noise levels in the
vicinity.

(i) Capped barriers - ie barriers that have a specially
shaped top section which is claimed to reduce the sound
power contribution from acoustic waves diffracted over
the top of the barrier.

(iii) Double barriers - ie two pardlle! simple barriers built
along one side of a road so that the sound from the traf-
fic stream is diffracted over the top edges of both
barriers.

{iv) Longitudinal profiled barriers - ie barriers that vary
regularly in height along their length and are designed to
reduce noise by creating destructive interference effecis
behind the barrier.

{v) Angled barriers - ie barriers that are tilled away from
the vertical in order to reflect traffic noise upwards and
away from residential areas.

(vi) Dispersive barriers - ie barriers that have contoured
surfaces angled so as to disperse the noise, the aim
being to prevent strong sound reflections into the area
where screening is required.

{vii) Embankments and earth mounds which may be used
in combination with a conventional barrier.

(vii) Vegelative barriers - ie barriers made parfly or
wholly from vegetation which is rooted in a retained soil
mound. The mound can be retained by various means,
eg woven willow branches.

{ix) Covers - can take many forms eg a grid or set of
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louvres set horizontally over a cutting or a complete cover
screening both sides and the area above the road.

In Europe earth mounds, wooden barriers and
absorbing barriers of various constructions are widely
used. At present only relatively small amounts of veg-
etative barrier have been constructed. In the USA a wide
range of materials are also used, with masonry block
walls accounting for over 30% of the 700 km of barrier
constructed by 1988, Weiss [6].

This paper examines and reviews the current state of
the art of roadside barrier design. In particular the paper
concenirates on the acoustic performance ochieved b
different designs and recommends further research whicK
should be carried out in order to establish the cost effec-
fiveness of promising prototypes.

Theory of Barrier Attenuation

Figure Ta shows the possible significant sound propaga-
fion paths over flat ground for sound radiating from a
line or point source S to a receiver position R. In the
absence of a barrier the noise level at point R resulfing

{a] Significant sound progagation paths

Receptar

VLA Grass coverpd

(b Attenuation

a

Excess attenuation (dB)

o

| 1 1 L ]
125 250 E00 Tk 2k

Freguency (Hz)

Fig. 1. Excess attenuation with frequency for propaga-
tion over grassland (Hutchins et al [9])

from o traffic source at S is the sum of the contributions
from the direct path SR and the reflected path SGR. The
direct and reflected rays interfere and ground and sur-
face waves may be generated which add to the complex-
ity of the situation, although the latter effect is unlikely to
produce a significant change in level. The frequency
range over which destructive interference occurs [ie
where there is a lowering of sound level) is crifically
dependent on the air flow resistivity of the ground surface
which dictates the phase change that occurs on reflection
(Delany and Bazley [8]). Hutchins et al [?], using scale
model experiments where grassland was simulated,
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Fig. 2. Insertion loss of 4.9 m barrier when pfocecl
10 m from source on grassland {Hutchins et al [9])

showed that interference effects create excess attenuation
over the free field propagation in a band centred close to
500 Hz (see Figure ]i). When a barrier is placed
between source and receiver as shown in Figure 2a the
direct contribution is replaced by the diffracted path over
the top of the barrier and the contribution is much
reduced. However, wave interference does not take place
to-a significant degree as path SGR shown in Figure 1a
is prevented by the barrier. Consequently, the barrier's
effectiveness measured in ferms of extra attenuation over
that obtained without the barrier {the insertion loss) is
reduced in the 500 Hz region as can be seen in Figure

"2b. Experimental confirmation of this effect has been

demonstrated by Scholes et al [10].

Various prediction techniques have been developed to
allow calculation of noise levels where barriers are
present and several are based on Maekowa's results
{Maekawa [11]). The amount of sound energy reaching
the receiver from the source is chiefly dependent on the
path difference between the direct ray from source and

Iluminated zone
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Effective source position
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Paih difterence point
satboc

ILLLUMINATED 20NE SHADOW ZONE s
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Fig. 3. Barrier correction as a function of path difference

receiver and the rays grazing the iop of the borrier. In
Figure 2a this is the difference {SB + BR) - SR. The sound
level drops rapidly as the receiver position moves from
the ‘illuminated' zone, where the sound rays can pass
directly from source to receiver, to the 'shadow’ zone
where the barrier is between source and receiver, Fig-
ure 3 shows the dependence of borrier screening per-
formance for a traffic source on this path difference
(Department of Transport and Welsh Office, [12]). To be
efficient the barrier should largely prevent the direct
transmission of acoustic energy. In practical situations this
will occur if the sound energy that leaks through the barri-
er is more than 10 dB below the energy that is diffracted
over the top of the barrier and round its edges. If the
attenuation in dB({A) afforded by the barrier {A), based
on the path difference, is known then the minimum mass
per m? {M} of a simple wooden or masonry barrier need-
ed to effect the required attenuation can be estimated
using the formula:

M=3.10-A10/14 kg/m?

(Department of Transport [13]) For most practical cases
the structural sirength of the material used for the barrier,
rather than its acoustic property, is likely to determine the
minimum mass required. It should be noted that barriers
do not attenuate sounds of different frequencies to the
same degree and Maekawa's experimental results show
a clear reduction in screening efficiency as wavelength is
increased. This explains the common observation that
noise barriers are relatively less efficient at reducing the
low frequency components of traffic noise.

Absorptive Barriers
Where plane vertical barriers exist on both sides of the
road they are normally parallel to each other and in this
situation sound is reflected back and forth between the
barriers causing a reverberant build up of sound energy
between the vertical faces of the barriers. This effectively
causes a reduction in the path difference created by the
screening barrier and a corresponding reduction in the
screening performance. Figure 4 illustrates this effect. In
this case, it can be seen that a single reflection from bar-
rier, A, can lead to increased noise levels at a receptor
position, R, located behind a second barrier, B. Clearly,
multiple reflections between the barriers will tend to cause
an even greater deferioration in the screening per-
formance. Such effects have been investigated by Menge
[14], Slutsky and Bertoni [15], Bowlby et al [16], Hajek
and Kwan [17].

Absorbing panels located on the sides of the barriers
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oy R R T

Fig. 4.Significant propagation paths for parallel noise barriers
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facing the traffic can reduce this reflected contribution by
absorbing the sound energy from the incident wave. This
process usually involves the dissipation of the acoustic
energy in the material through the transformation of
acoustic energy ultimately into heat through frictional
loss.

Types of absorbing barrier

There are several types of system that are used for sound
absorbing barriers. Briefly, they are:

{i) Hollow box systems containing fibrous material. For
this system the barrier panels are designed so that the
side B;cing the traffic is perforated in order fo allow the
transfer of acoustic energy into the fibrous material con-
tained within the box. The opposite side of the barrier is
not perforated so that sound cannot readily be trans-
mitted through the panel. The fibrous material usually
consists of glass fibre or mineral wool and is often pro-
tected by a thin layer of glass fibre or other stable mate-
rial that is not degraded by ultraviolet radiation. This is
also considered to improve durability of the material to
soaking and wind. Figure 5 shows a cross-section of
such a barrier panel.

Technical Contribution
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of the barrier contains slots or holes which connect with
internal cavities. Sound is absorbed ot selected fre-
quencies depending upon the dimensions of the cavities.
Fibrous or foam fillers can be included in the cavities to
broaden the frequencies of the sound that is absorbed.
Figure 6 shows an example of a slotted masonry block
which can be used to construct a wall with absorbing res-
onant cavities.

Cavity with sound absorative matecial

Fig. 6. Slotted masonry block

Sohd wooden panel
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Fig. 5. Absorptive barrier constructed from perforated
aluminium sheet and Rockwool fill material {Tobutt &
Nelson [19])

Assessment of acoustic performance

A measure often used to characterise the absorptive
properties of barrier panels is the random incident
absorption coefficient measured in o reverberation room.
The test methods used by several countries include the use
of tests derived from the International Standard 1SO 354-
1985 {Measurement of sound absorption in a reverbera-
fion room}. For example, in the German test method (see
Der Bundesminister fir Verkehr [18]) a representative
portion of the total barrier system, ie panels, posts and
seals, is constructed in a similar manner fo that used
alongside the carriageway so that the acoustic per-
formance that is likely to be achieved in practice is meas-
ured. The absorption coefficients are determined for each
third octave frequency band in the range from 100 Hz to
5 kHz. Figure 7 shows absorption spectra obtained for
some of the barrier systems described above. It should
also be noted that some of the values plotted in Figure 7
are greater than unity. This anomalous result can some-
times occur if highly profiled and absorbent panels are
tested. Strictly the reverberation test is only appropriate

i) Systems which use panels constructed with open-
textured porous materials. For these materials, absorp-
tion is achieved via a combination of processes which
include inertial and frictional losses in the connected
voids of the permeable layer. Examples include panels
constructed from specially fabricated concrete which
results in a relatively light open porous structure, panels
made from treated and compacted wood shavings bond-
ed with cement and panels constructed from compressed
coated flint particles. Unless of sufficient thickness a solid
impermeable backing is usually required with these sys-
tems to prevent sound being transmitted through the
panel.

[iii) Systems containing resonant cavities. The traffic side
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for samples which are effectively flat. In practice it is
often assumed that values determined using the rever-
beration test and found to exceed 1.0 are corrected by
sefting the o values equal to 1.0.

Clearly, to be effective the barrier material must be
highly absorbent at frequencies that are significant in
highway traffic noise spectra. Figure 8 shows a typical
A-weighted spectrum which was obtained from measure-
ments faken close to a rural dual carriageway road sur-
faced with a conventional hot rolled asphalt. It is clear
that the frequency spectrum is broad band, ie it does not
exhibit any significant tonal characteristics. The highest
sound levels occur af frequencies close fo 1 kHz. For
effective performance, therefore, traffic noise barriers
should absorb strongly over a wide range of frequencies

Noire barrier Noise barrier

U

{u} Dust Sm tigh birrirs

Height sbove geound {m)

Height aoave grount (ml

Distarcy (m]
b1 Dual 4m high harrires

Hright sbove ground {mb

) h . " .
20 1 a0 50 =EEL]
Dittance ol

{e) Dual Sm high barriers

Fig. 9. Differences in L4,q dB for dual barriers with and
without absorbent. (Posted values are Ly ;o {without absor-

bent] - Ly, [with absorbent]} (Tobutt & Nelson[19])

between say, 100 to 5000 Hz.

An overall measure of performance of absorbents
used on noise barriers can be obtained by forming a
weighted mean {see Der Bundesminister fur Verkehr,
[18]) using the values determined at each 1/3rd octave
frequency band. According to this German Standard,
barrier materials can be classified as 'highly absorbing'
only if the material achieves a high standard of absorp-
tion over a wide frequency range. The method allows the
user to reduce the absorption coefficient data to a single
number index which can then be compared cgainst
agreed criteria in order to classify the absorbent qualities
of the material. For example, the absorption spectra
shown in Figure 7 meet the requirement specified in the
German Standard for 'highly absorbing' material apart
from the masonry wall with resonant cavities. This materi-
al exhibits absorption coefficients which peak at relatively
low frequencies and therefore would not be expected to
have a significant effect on screening highway traffic
noise. It should be possible, however, to extend the per-
formance of this material to higher frequencies by adjust-
ing the size of cavity and fill material.

There are difficulties in producing practical systems
that will reduce low frequency noise ie <100 Hz since at
these frequencies the wavelengths of sound are similar or
greater than the dimensions of the barrier. It should be
noted that for traffic streams moving at relatively low
speeds, exhaust and engine noise tend to dominate and
the peak in the typical A-weighted spectrum for this noise
is found at these lower frequencies. Under these condi-
tions, therefore, barriers may be less effective than along
high speed roads.

Currently a European Standard (EN) is being pre-
pared in Technical Group CEN / TC226 / WG6 / TG
to establish common test methods for barrier materials
throughout Europe. The ISO method referred fo above
will form the basis of the Standard although other in-situ
measurement methods may be needed 1o allow checks on
barriers that cannot be tested inside a reverberation room
because of practical difficulties, eg vegetafive barriers
consisting of living shrubs and soil fill.

Parallel barriers

Tobutt and Nelson [19] gave examples of the effective-
ness of absorbing pardllel barriers using a computer
model that has been validated against experimental data.
Figure 9 reproduces contour plots showing the difference
in noise level {L,,o dB) between barriers 45 m opart with
reflecting and uLsorbing faces. At a distance of 50 m
behind the barrier and at a height of 3 m the differences
are in the range 2 - 3 dB(A}; the exact value depends on
the height of the barriers.

Slutsky and Bertoni [15] using a model specifically
developed to predict the effects of absorptive treatments
and angled barriers where pardllel barriers are
employed also clearly demonstrated the advantage of
using absorbing elements on the troffic faces of the bar-
riers. They found that with barriers 45 m opart and of
height 4.5 m the insertion loss when using absorbing bar-
riers was increased by 4 dB aof 45 m from the barrier
over hard ground (height of receiver not given). This com-
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pares favourably with the results of Tobutt and Nelson for
a similar geometry. They also showed that when the bar-
riers are only 18 m apart the gain in inserfion loss result-
ing from the use ot an absorbing Ireatment rises to
approximately 6 dB at the same distance.

It should be noted that field trials involving parallel
simple reflecting barriers 3 m high and placed 74 m
apart {Hajek [20]} showed no significant barrier per-
formance degradation due to the opposing barrier. This
was partly explained by the large separation and this
seems a reasonable explanation given the reduction in
performance between absorbing and reflecting barriers
with increasing separation distance noted by Slutsky and
Bertoni. However, a study by Nelson et ol [21] on the
Mé motorway in the UK also failed to show a significant
degradation where barriers were estimated to be only
33 m apart. Clearly further full scale experiments are
required where full account is taken of uncontrolled var-
iables which are likely to affect noise levels, such as wind
speed and direction, before definite conclusions can be
reached concerning the size of any degradation in inser-
fion loss.

Barrier/vehicle reflections

It may not only be in parallel barrier
installations where absorbent treatments
are likely to be effective. Clairbois [22]
has suggested that due to multiple
reflections between vehicles and noise
barriers the effective height of the
source rises, resulting in higher than
expected levels on the far side. This
would be most likely to occur where
high sided commercial vehicles pass
close to the barrier face. Figure 10
shows a possible series of reflections
between a barrier and vehicle for a
source located close to the road surface.
$2, $4 and S6 denote the positions of
image sources created by 2, 4 and 6
reflections between the side of the vehi-
cle and the barrier. It can be seen how
multiple reflections progressively reduce
_the screening performance of the
barrier.

Since in general the heaviest vehi-
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Fig. 10. Possible reflections between a non-absorbent barri-
er and the rigid sides of a high sided vehicle (Clairbois [22])

ments can reduce the amount of energy dilfracted over
the edges of the barrier (Butler [23], Rawlins [24]). By
solving the wave equation for the problem of plane sound
waves incident on a semi-infinite plane screen, Rawlins
showed that there were significant improvements if the
screen was absorbent. He concluded that if the absorbing
material was located near the edge of the barrier it need
only be of the order of a wavelength wide to have
approximately the same effect in the shadow zone os a
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cles emit the highest noise levels it is
likely that the peak noise levels rather
than the average level will tend to be
decreased by the greatest amount when
absorbers are employed in this type of
situation. Clairbois suggests that the
maximum  A-weighted level would
decrease by up to 6 dB and that the
average, or L., would be reduced by
up to 3 dB if an efficient absorber was
placed on the barrier face.

Diffraction effects

In addition to reducing reflections that
can degrade the attenuation of barrier
systems it appears that absorbing ele-
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semi-infinite absorbing barrier. Butler's analysis of a sim-
ilar problem also indicated this effect. Although no
details are given, tests with scale model work for fre-
quencies 1.6 - 12.5 kHz showed that improvements in
attenuation of up to 5 dB were possible.

May and Osman {25] report a field study of a single
barrier with reflective and absorbing faces. The barrier
was 4 m high and was built 7.4 m from the edge of a 12
lane highway. Measurements were taken at distances up
to approximately 100 m from the barrier. The absorbent
material on the traffic face of the barrier was a wood/
fibre/cement mixture. The absorbing face was then cov-
ered with hardboard in order to make the barrier reflec-
tive. Measurements were also taken at a central point
close to a highway so that insertion losses under the two
conditions could be adjusted for source strength variation
produced by differences in traffic conditions. There was
considerable variability in the relafive inserfion losses of
these two treatments at the various measurement loca-
fions and there was no clear evidence that the absorbing
face had any beneficial effects on the insertion losses. It
is possible that wind speed and direction may have
altered over the experiment resulfing in changes in inser-
tion loss that masked any effects due to the absorbent
treatments, Such changes may not have affected levels ot
the control position which was adjacent to the highway.
An indication of the variation in noise level at this site
due possibly to meteorological factors can be seen by
examining the data taken ot a measurement position
located approximately 20 m behind the barrier. Repeat-

measurements at this site showed that the measured
insertion loss varied from 9 to 13 dB with a reflecting
barrier in position and 5-13 dB for the absorbing barri-
er. Another possible explanation for the observed scatter
could be that the background noise level varied since a
second road ran 40 m behind this measurement point.

Clearly there is a need for further trials where account
is taken of both meteorological factors and variation in
traffic levels using svitable controls before definite conclu-
sions can be drawn on the effectiveness of absorptive
materials.
Part 2 of this article will appear in a later issue of Acous-
tics Bulletin.
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MEDALS AND AWARDS 1994

The Institute of Acoustics annual-
ly honours people whose con-
tributions to acoustics have been
particularly noteworthy.

The awards under consideration
for 1994 are the Rayleigh, Tyndall
and A B Wood Medals all of
which will be awarded to acous-
ticians from the UK.

Nominations for these honours
and for the Simon Alport Prize
and Honorary Fellowships are
now sought from the membership
and should be sent in the first
instance to the President at the
Institute office marked “Medal
Nomination: Confidential®. Infor-
mation on these awards follows
below,

Rayleigh Medal

John William Strutt, Third Baron
Rayleigh (1842-1919) is remem-
bered as a most versatile phys-
icist, both as an experimentalist
and as a theoretician.

A graduate, fellow and finally
Chancellor of Cambridge Uni-
versity, he was early elected to
Fellowship of the Royal Society of
which he was President from
1905 to 1908. He received the
Nobel Prize for physics in 1904.
Rayleigh's work covered practical-
ly every branch of physics and he
was the co-discoverer of the rare
gas argon, In acoustics, he pub-
lished over 100 articles and his
book The Thecry of Sound
remains a land mark in the devel-
opment of the subject.

The Rayleigh Medal, of gold-
plated silver and bearing the por-
trait of Lord Rayleigh, is awarded
without regard to age to persons
of undoubted renown for out-
standing contributions to acous-
tics.

The award is normally made to a
United Kingdom acoustician in
even numbered years.

The Institute is pleased to have
honoured these acousticians with
the Rayleigh Medal:

P H Parkin UK 1975

L M Brekhovskikh USSR 1977
E G S Paige UK 1978

E A G Shaw Canada 1979

P E Doak UK 1980

K U Ingard USA/Sweden 1981
G B Warburton UK 1982

E J Skudrzyk USA/Austria 1983
J E Flowcs-Williams UK 1984
P J Westervelt USA 1985

E J Richards UK 1986

M R Schroeder Germany 1987
D G Crighton UK 1988

H E von Gierke USA 1989

F J Fahy UK 1990

M Heckl Germany 199

Sir James Lighthill UK 1992

M Bruneau France 1993

\.

Tyndall Medal

John Tyndall (1820-1893) was
active in acoustics before Ray-
leigh, and indeed Rayleigh actual-
ly succeeded Tyndall as Pro-
fessor of Natural Philosophy at
the Royal Institute.

Born in County Carlow, Ireland,
he studied chemistry, physics and
mathematics at Marburg Uni-
versity (under Bunsen) and was
elected a Fellow of the Royal
Society in 1852. Later he inves-
tigated the acoustic properties of
the atmosphere and his volume of
lectures On Sound has been
reprinted many times.

Tyndall was a distinguished
experimental physicist but is
remembered primarily as one of
the world's most brilliant scientific
lecturers.

The Medal named after him, a sil-
ver-gilt medal, is awarded to a cit-
izen of the UK, preferably under
the age of 40, for achievement
and services in the field of acous-
tics.

The following is the list of recip-
ients:

M E Delany 1975

H G Leventhall 1978

R K Mackenzie 1980

F J Fahy 1982

R G White 1984

J G Charles 1986

M F E Barron 1988

N G Pace 1920

S J Elliott and P A Nelson1992

A B Wood Medal

Albert Beaumont Wood was bom
in Yorkshire in 1820 and gradu-
ated from Manchester University
in 1912,

In 1915 he became one of the
first two research scientists fo
work for the Admiralty on anti-
submarine problems and he later
designed the first directional
hydrophone for use in submarine
detection.

He was well known for his many
contributions to the science of
underwater acoustics and for the
help he gave to his younger col-
leagues.

The A B Wood Medal and Prize,
instituted after his death and as a
result of the generosity of his
friends on both sides of the Atlan-
tic, is aimed at younger research-
ers whose work is associated with
the sea.

The silver medal, parchment
scroll and cash prize were award-
ed from 1970, prior to the forma-
tion of the Institute of Acoustics,

by the Institute of Physics. The
award is made alternately to
acousticians domiciled in the UK
and in the USA/Canada.

Recipients of the A B Wood Med-
al are as follows:

P A Crowther UK 1976

P R Stepanishen USA 1977
A D Hawkins UK 1978

P H Rogers USA 1579

| Roebuck UK 1980

C Spindel USA 1981

J Buckingham UK 1982
N Mikhalevsky USA 1983
J Earwicker UK 1984

K Stanton USA 1985

D Thorne UK 1986
Chapman Canada 1987
F Humphrey UK 1988

G Brown USA 1989

P Dowling UK 1990

M B Porter USA 1991

C H Harrison UK 1992

PZTCO0VAHZTUZD

The Simon Alport Prize

This prize is awarded from time
by the Institute to young acous-
ticians for notable work in the
field of computation applied to
acoustics.

It was established, and donated,
by Cirrus Research plc, for whom
Simon Alport worked and who
diedata tra?ically young age.
The prize of £250 is awarded to
the person who, in the opinion of
the judges, has published the
best recent paper describing work
that involves the application of
computers to any branch of
acoustics.

Honorary Fellowships

Honorary Fellowships are award-
ed to distinguished persons inti-
mately connected with acoustics,
or a science allied thereto, whom
the Institute wishes to honour for
exceptionally important services
in connection therewith, and any
distinguished person whom the
Institute may desire to honour for
service to the Institute or whose
association therewith is of benefit
to the Institute, shall be eligible to
become Honorary Fellow of the
institute.

The total number of Honorary Fel-
lows shall not exceed 2 per cent
of the number of persons elected
as Corporate Members of the
Institute.

Honorary Fellows are:

J Lighthill UK 1978

W A Allen UK 1978

E J Richards UK 1978

W Taylor UK 1980

F Ingerslev Denmark 1981
C A Taylor UK 1985

B Pippard UK 1985

P V Bruet Denmark 1986
C M McKinney USA 1986
M E Delany UK 1589

P Lord UK 1992

B L Clarkson UK 1993

D W Robinson UK 1993
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CALL FOR PAPERS

1993 Autumn Conference

Environmental Noise

Organised jointly by the Industrial Noise, Environmental Noise and Building Acoustics Groups

Hydro Hotel, Bowness on Windermere
18 - 21 November 1993

Two years ago at Windermere, during the Noise in the Nineties conference, the discussion
sessions left many matters clearly in need of further consideration. These included clay tar-
get shooting assessment, vibration impact analysis, BS4142 efficacy etc. The 1993 confer-
ence, which will be organised into formal and poster sessions together with a number of
workshop sessions, is an opportunity to continue the process. Since 1991:
- The publication of the revision to DOE Circular 10/73 has progressed, and various
PPG documents issued. Comprehensive research on the impact of aircraft noise on
sleep has been published and the implication for Policy could be significant.
- The Building Regulations have been revised and Central Government’s intentions
confirmed in their White Paper: This Common Inheritance : 2nd Year.
- The Government has: issued guidance to local authorities and the police on the con-
trol of noise from noisy parties, introduced new regulations for noise insulation in
properties converted into flats, issued a consultation paper on the control of aircraft
noise, revised a booklet providing guidance on dealing with noise nuisance, issued a
consultation paper containing proposals to strengthen the law on noise including new
powers to cover noise in the streets.
» Further research on noise is planned and the government proposes to: implement
an EC Directive on aircraft noise by mid 1993, issue revised planning guidance on
noise to local authorities and endorse codes of practice on several topics relating to
noise.

Offers of contributions are invited on any aspect of environmental noise affecting people in
and around buildings; suggested topics include:

- issues arising from latest planning guidelines

« noise impact of mineral workings

- noise impact of aircraft at night

+ noise impact assessment of non-standard noise producers, eg. car parks, motor

boats;
+ sound proofing schemes
- new techniques for predicting, monitoring and controlling environmental noise

Papers of sufficient technical merit, whether presented in the formal or poster sessions, will
be published in Volume 15 of the Proceedings of the Institute of Acoustics (1993), available
at registration. Abstracts of not more that 100 words should be sent to the Conference
Organiser by 31 July and completed papers, normally of up to 8 pages in length and for
which camera ready paper will be supplied, are required by 18 October 1993.

Conference Organiser

Jeff G Charles FIOA

Bickerdike Allen Partners

21 Salusbury Road, London NW6 6RG

Programme Committee Chairmen:
Dr L Fothergill FIOA, Building Research Establishment
Dr R ] Peters FIOA, NESCOT
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INSTITUTE DIARY 1993/94

15 JUN
I10A NAMAS meeting, 1 day (new date)
NPL

16 JUN
Helicopter Noise Certificn; London Br evg mtg
NESCOT, Epsom

18 JUN
I0A CofC in Env Noise Measurement; first exam
Four Centres in the trial

25 JUN
I0A CofC in W'place Noise Ass't Advisory Committee
47 Belgrave Square, London

1JUL
Text required for the jJuly/August Bulletin

9 JuL
IOA CofC in Env Noise M'ment; Advisory Committee
St Albans

13 JUL
IOA Diploma Working Party
5t Albans

15 JUL
10A Executive Committee
St Albans

21 JUL
Noise Council Meeting
1IEHO, London

31 AUG
IOA Diploma results mailed out

15 SEP
Acoustic Properties of Advanced Materials for Under-
water applications - Underwater Acoustics Group 1 -
day Meeting
Bath

23 SEP
I0A Membership & Meetings Committees
London

10CT
IOA CofC in Env Noise M'ment; 2nd exam
Accredited Centres

6 OCT
IOA Executive Committee
St Albans

7 0CT
I0A Medals & Awards, Publications Committees, am
St Albans

7 0CT
I0A Council, pm
St Albans

15 OCT
10A CofC in W'place Noise Assesm't exam
Accredited Centres

20 OCT
Naoise Council meeting
London

-

28 OCT
Reproduced Sound 9, 4 days
Windermere

11 NOV
I0A Education Committee
St Albans

12 NOV
IOA CofC in W'place Noise Assess'l Adv Committee
London

18 NOV
10A 1993 Autumn Conference, Env Noise, 4 days
Windermere

2 DEC
I0QA Executive Committee
St Albans

2 DEC
IOA Membership & Meetings Committees
5t Albans

9 DEC
I0A Medals & Awards, Publications Committee, am
5t Albans

9 DEC
IOA Council, pm
St Albans

20 DEC
Short Range Propagation, Communication and Telem-
etry - Underwater Acoustics Group 2-day Meeting
University of Birmingham

1994

8 FEB
The Safety & Health at Work Exhibition 1994, 3 days,
Olympia, London

11 FEB
10A CofC in Workplace Noise Assessment, exam
Accredited Centres

11 MARCH
10A CofC in Wplace Noise Ass't Advisory Committee
47 Belgrave Square, London

19 APRIL
ACOUSTICS '94, 3 days
University of Salford

20 MAY
IOA CofC in Workplace Noise Assessment exam
Accredited Centres :

7 JUNE
RoSPA International Safety & Health Exhibition, 3 days
NEC, Birmingham

10 JUNE
10A CofC in W'place Noise Ass't Advisory Committee
47 Belgrave Square, London

16 JUNE
IOA Diploma exams, 2 days
Diploma Colleges

J




MEMBERSHIP

The following were elected at the Council Meeting held on 27 May 1993

6th International Congress on

126th Meeting of the Acoustical

—
> Member Watts, D L O'Shea, D Student
' Ash, S Wharmby, ) 5 Smeatham, D Attwood, PEW
Butterfield, D A Williamson, § A Toh, CT Budd, RW S
Z Capper, ] ) Windle, R M Yu, CW Driver, O C
m Diston, S ) Wright, D A Farren, ] M
g Dowdall, M A Associate Lee, HE
- Felgate, N ) Associate Member Arnott, S P Liddell, A G
i Goring, P Allen, V) Dye, G M Mercy, S E
v O'Keefe, } Askew, K D Gottfried, )
Porter, M | Barnett, ) Lau, TY
Purdue, A | Ferrigato, A Nagvi, A
Smith, CP Knight, RD Paddon, | V
Stewart, M A Knowles, A E Russell, M |
Timpson, P G Moran, ) C Travers, P D
Non-Institute Meetings
1993 21-23 Society of America, Mas-
July Environmental Engineering sachusetts, USA
5-8 Conference, De Montfort Uni-
Ultrasonics International ‘93, versity, Leicester August
Vienna, Austria 23-25
5-9 Qctober 5th Western Pacific Regional
NOISE & MAN ‘93 4-8 Acoustics Conference, South

Korea

Noise as a Health Problem, Scciety of America, Colorado, 29-31
Nice, France USA INTER-NOISE 94, Yoko-
7-9 hama,Japan
International Symposium on November § “;“;
Pump Noise and Vibration, Par- 8-10 ' November
is, France IOSH 93, Harrogate 28-2 December
9-10 128th Meeting of the Acoustical
August Annual Conference of the Aus- Society of America, Texas, USA
24-26 tralian Acoustical Society, Gle-
INTER-NOISE 93, Leuven, Bel- nelg, SA 1995
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MOMENT EXCITATION AND MOBILITY
MEASUREMENT IN STUDIES OF
STRUCTURE-BORNE SOUND EMISSION

Barry Gibbs FIOA and Bjorn Petersson FIOA

Introduction

The control of structure-borne noise remains a major
challenge in acoustics. Machines offen cause vibration of
the supporting or surrounding structure which, in turn,
can give rise to excessive mechanical strain in structural
elements or give rise to radiated sound of an undesired
level at locations, sometimes far removed. The task is to
identify the key characteristics of machines and installa-
tions as vibrational sources and receivers, respectively,
which influence structure-borne emission and thereby
control by selection or design. It is clear from the seminal
work of Cremer [1], begun over fifty years ago, that
structure-borne emission depends not only on source
activity, which can be represented by the velocity at the
contact points of the free source, but also on the dynamic
characteristics of the source and receiver structures, pref-
erably given as a function of the ratio of source and
receiver mobilities ot the contact points [2]. In seeking an
engineering solution, it is often assumed that forces only
contribute to the transmission process. There are rel-
atively few problems in estimating applied forces and the
associated translational velocities and there are draft
international standards for force excitation and registra-
tion for the measurement of translational components of
mobility [3].

However it is increasingly recognised that moments
can contribute significantly to structure-borne emission.
Moreover, it is worth noting that three quarters of the
mobility elements involve moments and rotafions and, for
example, techniques such as experimental modal analy-

sis rely heavily on correct estimates of moment mobility.
While rotational velocities are relatively easy to measure,
problems remain concerning moment excitation. As early
as the 1950s the importance of moment mobility was rec-
ognised [4] and various approaches for its measurement
have been proposed since then. In Figure 1 is shown the
moment mobility at a mount point on a medium sized
centrifugal fan. A prototype moment exciter was
employed which operated by magnetosiriction. A
matched pair of giant magnetostrictive alloy rods, excited
out of phase with each other, produced a substantial
moment over a small indenter area. The measurement
shown allowed an estimate of the relative importance of
components of vibration, including vertical torce, on a
power basis. In Figure 2 are shown the source descrip-
tors for the same fan mount point. The source descriptor
is a function of free velocity and component mobility at
the source point and has the unit of power. It can be
described as the ability of the source to deliver power [2]
and it can be seen Zom the figure that force induced
power is likely to dominate at low frequencies but that
moments assume increased importance with increase in
frequency. This observation could not have been possible
without the use of a moment exciter.

Moment excitation

The requirement is for excitation where a near pure
moment is imparted and an accurate measure of the gen-
erated moment is obtained. Methods proposed so far
have involved indirect techniques ie where the moment

10-2] .
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Fi[g. 1. Moment mobility at a mount point on a flange

of a centrifugal fan.
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Fig. 2. Force source descriptor SF and moment source
descriptor SM at the mount point of Fig. 1.
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Fig. 3. Conventional moment excitation methods;
{a) twin shakers, {b} symmetrical cantilevers, {c) one-
sided cantilever.
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mobility is extracted from other directly measured quan-
tities and have involved the use of commercially avail-
able exciters and sensor transducers. This implies the use
of force exciters and transducers, driving the structure
eccentrically. In Figure 3 are shown some configuratiorss,
the practicalities of which have been investigated by
Petersson [5] and Petterson and Sanderson [6].

The twin shaker arrangement requires accurate
matching of the exciters and of the accelerometer pairs
and problems of both access and loading of the meas-
urement object result from too large an indenter which
also limits the excitafion at high frequencies. The sym-
metrical cantilever systems are intrusive and involve mod-
ification of the test structure, They also pose problems
with respect to access, particularly with the twin shakers,
and there are resonance effects in the levers at high fre-
quencies. Single sided cantilevers introduce extraneous
forces because of non symmetry. In general there are
four categories of problem in developing an experi-
mental fechnique for measuring moment mobilities; size
of arrangement, attachment of the exciter, registration of
the excitation and numerical problems. The last arises in
indirect techniques and the precision in the associated
direct measurements must be extremely high. In addition,
indirect techniques require specific arrangements in
order to make the numerical procedures possible. A
direct technique is thus desirable. Recently, Pefersson
proposed a moment exciter employing the magnetostric-
tion phenomenon [7] and prototypes have been used
with some success, including those presently in operation
at the Acoustics Research Unit at Liverpool University.

Magnetostriction
For ordinary translatory force excitation, a controlled

excitation of structures requires sufficient force for good -

response signal. The conventional force producing mech-
anisms are to be found in electro-dynamic and hydraulic
shakers, Previously, piezo-electric, thermal, mag-
nefostrictive and acoustic mechanisms were rejected
since they did not offer sufficient power. Registration is
normally obtained through the piezoelectric effect but
there are alternatives which employ capacitive, optical,
thermal and piezo-resistive mechanisms and mag-
netostriction, In principle therefore, magnetostriction
offers the possibility of both force generation and reg-
istration provided sufficient power can be imparted.

It was already known, at the beginning of the 1960s
that rare earth metals possessed extraordinary magnefic
properties [8]. In the 1970s magnetostrictive materials
were found which operated well at room temperature.
The material used in the development of a prototype
moment exciter according to a design by Petersson [7]
was Terfenol D (Tby, 57 Dy, 73 Fe o5). The magnetostriction
originates from the magnetic anisotropy energy depen-
dence on the strain. In order for the crystal fo minimise its
energy, it deforms when a magnetic I’F?|,e|d is presented fo
it. Conversely, deformation of the crystal results in a
change in the interior magnetic characteristics. An alter-
nating strain results from on dlternating magnetic field
through the rod produced by an electrical coil around it,
driven at the desired frequency. A pre-load is advan-
tageous in most applications and can be obtained
mechanically in interaction with the required static mag-
netic field produced by powerful permanent magnets at
the ends olP the rods. The permeability of Terfenol varies
with stress and offers the possibility of force registration.
The alloys are powerful and the size of the excitation
arrangement can be kept small. Small indenter size
improves access and allows a direct single sided non
infrusive measurement.

Actuator design

The moment exciter is shown in sketch in Figure 4 and in
use in Figure 5. Two identical, parallel rods of Terfenol
are pre-compressed between the seismic mass and a
moment distributing indenter. The application of the
moment exciter is basically the same as that of an ordi-
nary electro-dynamic exciter for force excitation. How-
ever it should be appreciated that the measurement of
moment mobility is physically not as straightforward. In
Figure 5 the moment excifer is shown in measurements of
moment mobilities at the mount points of a fan unit. Reg-
istration and system response are obtained by two
matched pairs of accelerometer transducers [see Fig-
ure 6). The first pair registers the moment exerted which

B INDENTER
B SEISMIC MASS

& MAGNET

B TERFENOL ROD
ColL

O PIVOT

RESILIENT LAYER

Fig. 4. Cross-sectional sketch of moment exciter [side
straps not indicated).
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| dent on the measuring object but the re-conditioning of

is proportional to the rotational acceleration of the seis-
mic mass while the second pair is used for the determina-
tion of the rotational acceleration of the object. The dif-
ferential amplifiers are included in both circuits and the
measured mobility is presented as a transfer function on
a dual channel FFT analyser. If our-channel signal pro-
cessing is available, various corrections to the four sig-
nals can be easily implemented. It should be emphasised
that the influence of spurious excitation from mass load-
ing and incorrect force couple matching is highly depen-

Fig. 5. The moment exciter in use.

the estimates can be more or less comprehensive.
Moment mobility is also strongly dependent on the man-
ner in which the moment is applied ie the size, shape
and rigidity of the driving device, and it is necessary to
approximate as closely as possible the actual situation for
which the mobility is required.

Direct registration of the moment has not yet been
achieved in the development of the prototype but remains
an important goal and efforts continue to finance such
research. The inherent non-linearities in the material
properties of iron-rare-earth-metal alloys pose problems
with respect to manageability. Alternatively, the bias-field
can be obtained by means of a dc-field superposed on
the ac-field but this has the drawback of heating the
Terfenol rods.

= =/
MACHINE BASE
MOMENT EXCITER
J‘\ =
ACCELEROMETERS
[?':I ~ | PRE-AMPS
DIFFERENCE AMP

» FFT ANALYSER

moment mobi|ity

Fig. 6. Test

measurement,

arrangement  for
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CORKY THE COCKEREL
Stephen Peliza MIOA

Introduction
The judgement of the case of 'Corky' the Cockerel in
March 1993 appears on face value to ring the death
knell for the countryside as we know it. This is the mis-
taken impression reflected in some local and national
press articles. However as we all know, the average lay
person can find it very difficult to understand the differ-
ence between varying noises or noise levels, unless they
can experience the sounds at first hand. Press reporters
are no ditferent and can easily cloud the relevant issues.

| will thus attempt to explain the circumstances of this
case which appears to have struck some sensitive chords
in country areas. For me this type of case is not the main-
stream of my workload. Although | spend a lot of time on
work relating to rural areas, the more common sources of
noise are primarily from transportation systems, industry
and farming diversification. | understand however that
this case has been received with interest by the legal pro-
fession concerned with nuisance. It should be noted that
although 'Corky" is referred to as a cockerel the bird is in
actual fact a fully grown cock.

Early days

The story starts in May 1975 when a Mr Ritchings, who
was working abroad at the time, visited the rural village
of Stoke in Devon not far from the coast at Hartand Point.
He discovered a building plot in a pleasant location
which was somewhat sheltered from the prevailing winds
by a hillock. He decided to have a house built to his spec-
ifications on this plot. Mr Ritchings and his wife settled in
their new home in September 1984.

Alongside one boundary lay some land with the prop-
erty 'Trevarren' located about 50 metres away where a
Mr and Mrs Johns lived. In the spring of 1990 Mr Ritch-
ings became aware of a cock which was located in a
compound with some chickens 3 metres from his boun-
dary. The crowing would wake him and his wife in the
early hours of the morning and this became progressively
worse over the next few months. Mr Ritchings raised the
matter with Mr Johns who gave Mr Ritchings the impres-
sion that the compound was a temporary arrangement.

The fowl compound was extended and during the
spring of 1991 the noise appeared more vociferous and
greatly disturbed Mr and Mrs Ritchings' sleep.

Eventually Mr Ritchings' complaints became more
serious and although Mr and Mrs Johns were said to
have carried out some measures, the situation remained
unresolved as a local Environmental Health Officer, Mr
Utting, was summoned to the scene.

Statutory Proceedings
The EHO, after an initial site visit and some unsuccessful
mediation attempts, carried out a site measurement exer-
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cise and decided that in his opinion there was a statutory
noise nuisance. The District Council then served an
Abatement Notfice in November 1991 under the Environ-
mental Protection Act 1990 specifying a maximum level
of 38 dB(A) at the boundary. Mrs Johns appealed on the
grounds that no nuisance was being committed and that
the notice was unreasonable.

The appeal was heard at Bideford Magistrates Court
in May 1992 and the Notice was dismissed. Some incon-
sistencies were unchallenged, including a statement to
the effect that 'to keep a cock's noise down to 38 dB(A)
was totally ludicrous when the ticking of an alarm clock
in a room could exceed 60 dB(A)'. There had also been
a significant amount of local press interest before the
hearing which had expressed concerns about the poten-
tial threat to the countryside as we know it.

The Bench took the view that in a small rural hamlet
the sounds emanating from such an environment will
obviously contain all contrasting elements of the country
scene. Those who choose to live in the countryside should
have the attitude of being prepared to make the most of
all it offers, and that, according to the Bench was an
issue of paramount importance.

Civil Action

Mr Ritchings was concerned, rightly so as it transpired,
that the Statutory Proceedings would not resolve his
problem. He thus instigated proceedings for a Civil
Action arising out of a noise nuisance.

In April of 1992, His Honour Judge Cotterill served
an interim injunction forbidding Mrs Johns 'From housing
a cock closer to the Plaintiff's property than a line incor-
porating the eastern boundary wall of the defendant's
bungalow'. This in effect meant that if the cock was to be
kept on the land it had to be closer to Mrs Johns' prop-
erty than Mr Ritchings' property.

Noise Advice

Solicitors, Seldon Ward and Nuttall, advised Mr Ritch-
ings fo appoint an acoustic consultant and as such | was
instructed to provide assistance. By this time the cock had
been removed from its compound and from the sur-
rounding area. Attempts were made to return the bird to
its compound in order that | could assess the noise
aspects. Seldon Ward and Nuttall applied for a court
order to facilitate a noise evaluation exercise, since the
other party would not co-operate, but the order was not
given. Eventually, with the trial date impending last min-
ute arrangements were made. As many a member will
have experienced, after a very early start to ensure that |
did not miss the first crow, difficulties were experienced
on site. Firstly a gale force wind was blowing and sec-
ondly the cock was locked up in a pen. Although the
cock's crows were audible, this did not have the same
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effect as being oulside in the open wire mesh compound.
When it was eventually let out, | was able to experience

“the sounds at first hand but the cock soon ceased to crow

so | was unable to carry out reliable measurements.

County Court

The case was heard before his Honour Judge Cotterill at
Taunten County Court in March 1993. My evidence used
in support of the Plaintiff was based on the District Coun-
cil's noise measurements and covered two main aspects.
In a situation perhaps not envisaged by its authors, | first-
ly carried out an assessment generally in line with the
BS4142 approach. The difference between the back-
ground level and the noise of the crowing was of the
ordzr of 32 dB(A), and this was substantially more than
10 dB.

Secondly, | compared sound levels inside the bed-
room, of other rural sounds such a sheep located in a
field adjoining the property boundary and birds singing.
fn my opinion the timing pattern of the crowing, the level,
the repetifive nature and the frequency spectrum all com-
bined to cause a noise nvisance and my view was con-
sistent with that of the Environmental Health Officer.

The defence cited an exiract from Kennaway v Thomp-
son {1987): 'Nearly all of us living in these islands have
to put up with a certain amount of annoyance from their
neighbours. Those living in towns may be irritated by
their neighbours' noisy radios or incompetent playing of
musical instruments and they in turn may be incon-
venienced by the noise caused by our guests slamming
car doors and chattering after a late party. Even in the
country the lowing of a sick cow or the early morning
crowing of a farmyard cock may interfere with sleep and
comfort, Infervention by injunction is only justified when
the irritoling noise causes inconvenience beyond what
other occupiers in the neighbourhood can be expected to
bear.'

The question was whether the neighbour was using his
property reasonably, having regard to the fact that he
has a neighbour. The neighbour who is complaining must
remember too that the other man can use his property in
a reasoncble way and there must be a measure of 'give
and fake, live and let live'. The defence also suggested
that Mr Ritchings should close his windows, draw his
blinds and close his shutters, or in the extreme event
move to ancther bedroom.

In summing up the Judge considered that the case was
not about the right of country folk to keep livestock and
not about the right of newcomers to a village to dictate to
others how they should run their lives or their affairs. He
stated that we are all free to use our televisions or our hi-
fi equipment or our grass cutters but only if we have
regard to the fact that our use of these things may affect
other people. The Judge decided that the Plaintiff had
proved his case and was entited to a final injunction
which forbade Mrs Johns from permitting the cock to
crow after night-fall and before 7.00 am to a level
exceeding 10 dB{A} above the background noise level.
This was to be related to @ maximum level at the boun-
daiy. The apt and overriding theme as noted towards the
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end of the judgement was summarized in the expression
‘each should live and let live'.. o

Cock Crows

The cock crows are high pitched sounds centred at
around 2000 Hz. Crowing can commence at the very
early hours of the morning and continue at a significant
rate. For example 96 crows were recorded on a morning
between 5.07 hours and 6.40 hours. The onset of day-
light will normally cause the bird to crow, with the result
that the early morning crows coincide with the likelihood
of open windows in the summer.

The levels measured inside the bedroom were about
38 to 39 dB{A) with the window open, and external back-
ground noise levels in the order of 26 dB{A). From meas-
urements which we carried out on other similar birds, we
established that 'Corky' was not unusudlly loud. The
sound level of the crows was generally similar for differ-
ent birds {of the same type) and for the different crows
from the one bird.

The sound has a very piercing and alarming character
especially at close quarters. It rises very sharply and after
a slight wavering, fdlls away. These characteristics are
softened significantly over a distance of say 50 m and the
sound could then almost be described as more pleasant.

Ramifications

According to the Advocate acting for the Plaintiff, Mr
D O'Mahony, who specialises in nuisance cases, the deci-
sion is valuable becouse the Judge offered a sensible
restatement of the common law on nuisance which is
applicable in any other situations where householders
complain about the level of noise or other subjective nui-
sances which arise where neighours, whether residential
or commercial, engaged in traditional pursuits on adjoin-
ing land.

He states that the learned Judge was prepared to
accept that the earlier legal authorities which suggested
that the subjective element in noise nuisance {which has
hitherto made it very difficult to prove noise nuisance)
should now be disregarded in view of the scientific
advances which made it possible to offer objective judge-
ments in support of the complaints.

The order which the learned Judge made also sup-
ports the practice of Environmental Health Officers in set-
ting the noise level in nofices by reference to that which
can be measured at the boundary to the defendant's
land.

Stephen Peliza MIOA is a Director of Kelston Consultants
at Raleigh House, 9A The Wellsway, Keynsham, Bristol
BS518 THS. Kelston Consultants is a member of the Asso-
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appropriate in view of their collaborative research in the
field of active noise control. The quality and innovation of
the research of Dr C H Harrison in ocean acoustics was
recognised by the award of the A B Wood Medal. Pro-
fessor P Lord who has worked for many years for the
development of acoustics, including service to the Inshi-
tute, became an Honorary Fellow.

The President has encouraged the membership to be
more active in nominafions for medals and awards. In
future there will be no limitations on the age or country of
origin of nominees for the Simon Alport Award. However
the published work should still be concerned with the use
of computers in acoustics.

Engineering Division

In 1992 a further 14 members gained registration as
Chartered Engineer through the Institufe route. Towards
the end of the year it was made clear that the Engi-
neering Council proposed fo cease recognition of a route
to the qudlification of Chartered Engineer through the
Institute. This decision did not result from any reservations
about the qudlity, or selection procedure of candidates
but from a general policy decision about the minimum
size of nominated inslitutions. Vigorous objections to this
decision have been made. Recent discussions with the
Engineering Council have identified a potential solution
which it is hoped will allow the Institute’s offiliated status
to contfinue subject to certain administrative changes. In
the meantime measures are being taken to protect mem-
bers who have obtained the quadlification by the Institute
route.

Specialist Grours

The Institute as a whole reflects the broad span of the sci-
ence of acoustics and a number of Groups have devel-
oped to foster closer contacts between members in vari-
ous specialisms.

Building Acoustics Group

The Group's main coniribution in 1992 was a joint meet-

" ing with the RIBA on"'Acoustics, Architecture and Auditor- -

ia'. Over 130 people attended the meeting, some from
Japan and the west coast of North America, and heard a
wide range of research and experience based papers
from leaders in this area of architectural acoustics.
Eleciroacoustics Group
Until now activities associated with the field of Electro-
acoustics have been serviced mainly through the estab-
lished conferences on Reproduced Sound. However, the
recently formed Electroacoustics Group is looking to
expand their activities by holding a one day meeting in
London in 1994,
Industrial Noise Group
In addition to helping to organise the 'Euronoise’ Confer-
ence, a number of workshops and meetings have been
organised by committee members, including the forth-
coming events on 'External Vehicle Noise' and 'Impend-
ing Legislation and Background Noise Measurements in
Planning and Nuisance'.

In future it is expected that the Industrial Noise Group
will concentrate its efforts on workplace noise, hearing
conservation, machinery noise, noise prediction and

noise control engineering, but there is confidence that
Group members will also be interested in and will sup-
port much of the work of the new Environmental Noise
Group.

Musical Acoustics Group

The Group's activities have again centred on the pro-
duction of the Newsletter. The wide geographical spread
of members is somewhat of a delerrent to the organ-
isation of .group visits, though the idea has not been
abandonéd. Preparations have been made for the par-
ticipation of the Group at the Spring Meeting in 1993,
Physical Acoustics Group

During 1992 the Group Committee has actively sought to
establish links and joint activities with other organisations
which have members with interests in ultrasonics. Early
results of these efforts have been the Group's participa-
fion in a meefing on '"Non Destructive Evoluation of
Advanced Ceramics' organised by the IEE Professional
Group S6 and a session on 'Lamb Waves - Theory and
Technology' at the 34th Theoretical Mechanics Col-
loquium. The Group's 'Annual Review of Progress in
Physical Acoustics and Ultrasonics' was held ot Magdal-
en College, Oxford.

Speech Group

In March, a very well attended meeting was held in Cam-
bridge on the topic of 'Large Vocabulary Speech Rec-
ognition'. Later in April, a one day meeting was held in
Essex on the use of 'Intonation in Speech Technology'. A
demonstration was given of a language learning aid
developed in the Esprit SPELL Project. In November, the
Speech Group held its biennial ‘Speech and Hearing'
conference in Windermere. Throughout the year the
Speech Group has again been very well served by its
SpeakEasy newsletter. The STAG sub-committee of the
Speech Group has continued to meet regularly to discuss
issues of assessment in speech technology.

Underwater Acoustics Group

A one-day Tutorial meefing was held on 'Non-linear

.Acoustics' at the University of Bath. The Institute spon-

sored book on Transducer Design received much Inter-
national acclaim being reviewed and praised by several
overseas journals. The academic material for a second
book is virtually complete.

Regional Branches

The Regional Branches of the Institute of Acoustics have
been established to further the technical and social activ-
ities of the Institute at a more local level.

Eastern Branch

The first meeting of the Branch was in February in Cam-
bridge on auditory warning systems used in aircraft. In
April @ Hi-Fi meeting was held in Norwich at Sound
Approach. Two joint meefings have been held with the
Institution of Environmental Health Officers, one on the
draft PPG 'Planning and Noise' and the other on the sub-
ject of Clay Target Shooting noise. Evening meetings
were held at Mildenhall Airbase and at Colchester where
CEL displayed some of their new equipment. After the
AGM held at Lotus Cars, Hethel, members heard about
various new ideas to improve vehicle safety.
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London Branch 1991 1992
During the year the Group held meetings on a wide Architectural Practice 20 17
range of technical subjects ranging from audiology to Consultancy 371 357
BS4142. The most popular meeting was concerned with Indlustry/Commerce 295 250
studio ‘and auditorium acoustics which attracted an audi- Ejucai!on - School 2 4

. . . . ucation - University 156 14%
ence of 57. Despite taking place in February in muddy Education - Polytechnic 53 52
conditions, the half day visit to the Lime House Link devel- Public Authority 344 330
opment site proved interesting, as was the one day meet- E;hseorch & Development }?3 : gg

er

ing on 'Planning and Noise', held in May.
North West Branch
The branch held five events during the year. The first was

a lecture by Professor Peter Lord entitled 'An Acous- Meetin Attendance
tician's Retrospective’, an often humourous account of Control of Noise at Surface Mineral Workings, 18
some of the activities he had been involved with during ILDOMFJ\‘OF?I 16/1/ '9>2|!wog<5f:i0p) - Planning & Noi o1
his career. The second was a lecture given by Geoff Chis- T o iy S ance: rianning & Noise,

s . London 12/2/92 {workshop)
holme of HSE on 'Good Vibrations' which brought mem- Clay Target Shooting, 53
bers up to date with current standards and practice. The london T1/3/92 (workshop)
remaining meetings were visits to BAe, Wharton, Rolls Acoustics, Architecture & Auditoria, 130
Royce, Derby and Cheswick Silencers, Blackpool. Birmingham, 18-19/3/92
Southern Branch ELar;\Ing ﬁ,;? /'2;32' 33
The Southern Branch had a relatively quiet year in terms N ‘Acoustics, 33
of technical meefings. However the AGM and Trans- Bath, 8/7/92 (tutorial meeting)
portation Meeting held in March at the Guildhall, Win- Eurznoiserf?é/7/92 249
chester was very successhul. Following their presentations onaon, 14-
the t}gree speakers held a discussion session with the 30 5&5:32;];2?9’52;}% 3792 1/11/92 120
members who attended. 1992 Avtumn Conference, Speech & Hearing, 126

Windermere, 19-22/11/92

Grade 1991 1992 Applied Elected Table 5. Meefings Attendance
HonFellow 10 11 - -
Fellow 214 220 12 9
Member 1075 1077 104 84
Associate Member 266+ 348 125 124
it 2 2 oz 2 Duct Attenuators
Totals 1820 1930 266 242 ™ Acoustic Louvres
Key Sponsor 3 3
Sponsering Organisation 16 16 NOIse Enclosures

Table 1. Details of Institute Membership

Table 4. Details of Employment Category

Fan Jackets
Acoustic

1991 1992 Materials
Underwater Acoustics 142 133 '
Industrial Noise 743 789
Speech 89 87
Musical Acoustics 116 114
Bﬁﬂdin Acoustics 500 544
Physical Acoustics 111 9% . .
Electroacoustics 86 124 Spring
borchi V|bratlon Anti-vibration Mounts
Table 2. Group Membership ContrOI Neoprene
1991 1992 Anti-vibration Mounts
East Midlands 150 162 Neoprene
Eastern 137 145 Matti
london 375 393 atting
North East 53 52 i
North West 212 215 I ==
Scottish 82 78 i =
South West 131 129 e
Southern 3 270
Yorks/Humberside 89 o1 ISOLATED SYSTEMS LIMITED  Wijde
Hong Kong 113 131 Adams Close, range of
Overseas 109 119 Heanor Gate Industrial Estate, Flexible Connectiorls to
Heanor Derbyshire, DE75 75W suit many applications
. : Telephone: 0773 761226 TSy
Table 3. Details of Branch Membership Facsimile: 0773 760408 Food Industries to Qil Rigs
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Institute Affairs

i |

IOA Groups

BUILDING ACQUSTICS

Chairman, Jeff Charles FIOA, Bickerdike Allen & Partners,
121 Salusbury Road, London NW6 6RG, Tel. 071 625
4411

Secretary, Dr Les Fothergill FIOA, Building Research Estab-
lishment, Garston, Watford WD2 7JR, Tel: 0923 664614

ELECTROACOUSTICS GROUP

Chairman, Dr M alcolm O J Hawksford FIOA, 40 Broome
Grove, Wivenhoe, Colchester, Essex, Tel. 0206 872801
Secretary, Dr James Angus FIOA, Universily of York, Elec-
tronics Dept, Heslington, York YO1 5DD, Tel: 0904 432361

ENVIRONMENTAL NOISE

Chairman, Steve Turner MIOA, Rendel Science and Environ-
ment, Gt Guilford House, 30 Gt Guildford Street, London
SE1 OES Tel 071 942 9884,

Secrefary, Brian Parker MIOA, Portsmouth City Council,
Civic Offices, Guildhall Square, Portsmouth PO1 2AL, Tel
0705 822251

INDUSTRIAL NOISE

Chairmman, Dr Bob Peters FIOA, Schoal of Environmental
Engineering, Epsom, Surrey KT17 3DS, Tel. 081 394
3166

Secretary, David Bull FIOA, School of Engineering Tech-
nology, Sheepen Road, Colchester CO3 3LL, Tel. 0206
761660

MUSICAL ACOUSTICS

Chairman, Dr Bernard Richardson MIOA, Physics & Astron-
omy Department, College of Cardiff, P O Box 913, Cardiff
CF2 3YB, Tel. 0222 874144

Secretary, Dr Jenny Zarek MIOA, 56 Weslfield Road, Surbi-

ton, Surrey

PHYSICAL ACOUSTICS {Joint with the Institute of Physics)
Chairman, Dr Daryl Almond, School of Materials Science,
University of Bath, Claverton Down, Bath BA2 7AY, Te!.
0225 826826

Secretary, Professor Richard Challis, Dept of Physics, Uni-
versity of Keele, Staffs ST5 5BG, Tel. 0782 583315

SPEECH

Chairman, Dr Steve Young FIOA, Engineering Department,
University of Cambridge, CB1 1PZ, Tel. 0223 332654
Secretary, Dr Briony Williams MIOA, CSTR, 80 South
Bridge, Edinburgh EH1 THN, Tel. 031 650 2790

UNDERWATER ACOUSTICS

Chairman, Dr Peter Dobbins MIOA, BAeSEMA, Marine Divi-
sion, P O Box 5, Filten (FPC 901), Bristol BS12 7QW, Tel.
0272 318056

Secretary, Dr Lynn Lipscombe MIOA, Seacoustics Ltd, The
Well House, Lower Noarhill Farm, Selbourne, Hants GU34
3LW, Tel. 0420 50485
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EASTERN

Chairman: David Bull FIOA, School! of Engineering Tech-
nology, Sheepen Road, Colchester CO6 3LB, Tel. 0206
761660 Exin 27632

Secretary, Terry Metcalfe MIOA, 1 Ellict Close, Thetford,
IP24 1UW, Tel. 0473 311833

EAST MIDLANDS BRANCH -

Branch is awailing reorganisation, contact: David Snow
MIOA, Tideswell, Park Road, Plumiree, Notts, Tel. 0602
830591

LONDON

Chairman, John Simson MIOA, 20 Osborne Drive, Fleet,
Hants GU13 9LL, Tel. 071 942 9884

Secretary, John Miller MIOA, 19 Needham Terrace, Crickle-
wood, London NW?2 6QlL, Tel. 081 450 5591

NORTH EAST

Chairman, Brian Qakes FIOA, 21 Hermitage Park, Chester-
le-Street, Co Durham DH3 3JZ, Tel. 091 3883851
Secretary, Stephen Arnolt MIOA, 17 Marden Road South,
Whitley Bay, Tyne & Wear NE25 8RE, Tel. 091 295 3700

NORTH WEST

Chairman, Michael Ankers FIOA, 36 Glendale Road, Wor-
sley, Lancs M28 4AZ, Tel. 061 234 4916

Secretary, Mrs Nicola Alexander MIOA, 32 Catherine
Road, Swinton, Manchester M27 3FX, Tel. 061 491 3100

SCOTTISH

Chairman, Patrick Corbishley MIOA, HSE, Belfont House,
59 Belfont Road, Edinburgh, Tel. 031 247 2089

Secretary, Ronald Mclaughlin MIOA, Glasgow Caledonian
University, Cowcaddens Road, Glasgow G4 OBA, Tel. 041
331 3645

SOUTHERN

Chairman, Graham Parry MIOA, DNV Technica, Lynton
House, 7/12 Tavistock Square, London WC1H 9LT, Tel 071
388 2684

Secretary, Dr lan Flindell MIOA, ISVR, The University, South-
ampton SO 5NH, Tel. 0703 593423

YORKSHIRE & HUMBERSIDE -
Branch is awaiting reorganisation

HONG KONG

Chairman, Dr Westwood Hong FIOA, Arup Acoustics, 56th
Floor, Hopewell Centre, 183 Queens Road East, Hong
Kong, Tel.010 852 5283031

Secretary, A Li, University of Hong Kong, Pokfulam Road,
Hong Kong, Tel. 010 852 8592621

Lo
A<
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Conference and Meeting Reports

_ 1

BACKGROUND NOISE MEASUREMENT
IN PLANNING AND NUISANCE
South Bank University, London, 5 April 1993

Fifty six delegates attended this one
day workshop meefing organised
by John Seller of South Bank
University and chaired by Bernard
Berry of the National Physical
Laboratory.

Three presentations were given
in the morning session tfo elicit
discussion for the dfterncon. The
doy commenced with John Seller
discussing examples of noise meas-
vrement close to the M25 in Hert-
fordshire. He examined the impor-
tance of using the time weighting 'F'
for background noise measure-
ments. The formula for combining
Lioo levels was detailed. A general
question was raised as to the best
way of dealing with Lyg levels
varying over different days and
meterological conditions.

Robert Hood of Ashdown Envi-
ronmental detailed the various indi-
ces that have been used to measure
noise. He described the Environ-
mental Impact Approach to identify
significant environmental effects in
terms of the severity of the impact
and importance of the recepior. He
proposed that the significant effects
could be measured by absolute
levels, intrusion methods os in
BS4142 or noise changes.
Dr Hood suggested the use of noise
change as the most effective method
to evaluate the significant effects
since, in his view, absolute level
methods were really most suitable
for mitigation purpose and the
BS 4142 intrusion method was not
suitable for transportation noise
and had a large variability in Lygo.
Dr Hood preferred the use of Ly, to
measure background noise since it
better fulfilled the criterion of a
stable index that was easy to meas-
ure and calculate.

lan Sharland of lan Sharland Ltd
rounded off the morning session
with a discussion on his own prob-
lems of measuring background
noise in accordance with the
method of BS 4142:1990. It was
his opinion that the revised stan-
dord was a great improvement on

Acoustics Bulletin May / June 1993

the old version although he had a
couple of points to make. These
related to the background noise
sampling period, the choice of the
background noise criterion and
whether the rating noise level should
include the background noise since
a listener judges the total encom-
passing noise at any one time.

The afternoon discussion inv-
olved a variety of topics although
the main emphasis seemed to return
to BS 4142:1990. Bernard Berry
explained the current action on the
development of the standard. A
working party is aiming towards
producing an amended version with
the objective of clarifying certain
areas of the revised standard, eg
traceability requirements etc.

The difficulties of the use of
possible conflicting procedures for
nuisance  assessment,  planning
applications, BS 4142 and 10/73
were raised. The problems of the
selection of noise sources contrib-
uting to the residual noise was
considered with deliberations on
whether, in the event of more than
one noise source, one source could
contribute to the background noise
measurement of the other. We were
then directed towards the more
fundomental quesfion of the need
for noise standards as a framework
for the assessment of noise. Finally
the discussions focused on amplified
music and the wording of legal
noise abatement notices. This was
extended to plant noise.

The day was interesting, enjoy-
able and at times the background
noise level was raised!

Nicole Porter MIOA

Northwest Branch

Meeting on Planning and Noise

31 March 1993

A well attended and lively technical
workshop was held at the offices of
Building Design Partnership (BDP)
in Manchester. This was what it is
hoped will be the first of a series of
technical discussions aimed at ll
members of Northwest Branch. The
purpose of these workshops will be
to allow all interested parties to air
their views on, and discuss, the
latest acoustic standards, methods,
procedures and equipment.

The topic for this first debate
was 'Planning and Noise', with
discussions centred around the
revised edition of Circular 10/73,
which is known as PPG XX 1992.

The meeting was led by Pefer
Sacre of BDP, who started the
proceedings by outlining the differ-
ences between the PPG document
and Circular 10/73.

Two Environmental Health Offi-
cers, John Dinsdale of Oldham
MBC and Stuart Gregory from
Manchester District Council, then
reviewed the various documents
that are available and that they
have used in the past to assess
noise problems, or to advise plan-
ning deportments on the noise
aspects of planning applications.

Finally o lively question and
answer session was held with many
questions covering all matters relat-
ing to the noise and vibrafion
aspects of planning applications
being raised.

It was felt that the evening was
highly successhl, and has hopefully
acted as a launchpad for further
workshops on  other acoustics
related topics.

Many thanks to Peter Sacre and
John Dinsdale for their efforts, and
to BDP for providing the venve. <

NON-~INSTITUTE CONFERENCES

THE EDITOR WOULD BE PLEASED TO RECEIVE
REPORTS ON NON-INSTITUTE MEETINGS AND
ATTENDED BY

CONFERENCES

MEMBERS
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Environmental Noise

Survey for MAPAC

A survey was undertaken on behalf
of MAPAC, [Manchester Air Pollu-
tion Advisory Council), as a follow -
up to its 1985 study on Environ-
mental Noise.

The aim was to carry out the
same survey, seven years later, to
evaluate any changes in response
fo environmental noise from resi-
dents in the MAPAC area. The
study was a postal survey as
before, with the aim of analysing
1000 completed forms. A total of
1281 forms were distributed and
the questionnaire, using the same
design as in 1985, asked various
questions about people's atfitude
towards noise and annoyance. The
average return rate was 71%,
providing 846 completed forms for
analysis.

The survey has shown that fewer
people in 1992 described their
area as noisy or very noisy, 30%,
compared to 60% in 1985,

An annoyance index, calculated
from the response to the ques-
tionnaires showed that road traffic
noise is still by far the most annoy-
ing source of noise. Neighbour
noise has displaced motor cycle
noise as the second most annoying
source. Alarms on both cars and
houses have become a source of
annoyance not previously high-
lighted in the 1985 survey. Aircraft
noise in some areas of MAPAC
made a significant impact on the
survey results.

News from Austria
Lefter received
In 1991 the Austrian Working Party
on Noise Control (OAL) published
an Assessment Guide for Doctors
on 'The Effect of Noise on Man' {OL
Standard 6/18). The 36 page
document covers both physiological
and psychological effects and
includes topics such as hearing
damage, sleep disturbance, effects
on concentration and memory efc.
The OAL will be holding a series
of Seminars for doctors this autumn
to discuss this Standard and would

like to have it translated into English
as there will be foreign parficipants.
| have a copy and if anyone feels
able to make a translation or at least
a summary, or would like more
information would they please
contact me, George Vulkan FIOA,
via the Institute Office.

The Timber Information Centre in
Austria (PRO/HOL), have also just
published a substantial catalogue of
data on various timber constructions
of walls, portitions and floors, cover-
ing not only sound insulation but
also thermal insulafion and fire
protection. A copy of this has also
been forwarded to me by the OAL
and is available for inspection.

Barking can be avoided
This is the tifle of a new leaflet
produced by the DoE in conjunction
with the National Dog Wardens
Association and the Association of
Pet Behaviour Counsellors.

The leaflet provides guidance on
dealing with barking dogs and
where owners can get further
advice. It also lists possible reasons
why dogs may bark more than
usual, and emphasises the need for
proper dog training and the impor-
tance of responsible ownership.

The leaflet is available free from:
DoE, PO Box 151, tondon E15 2HF
Tel: 071 276 0900

Exercise Keevil:
Noise levels of six mili-
tary helicopters
For a number of years the National
Physical Laboratory, supported by
the Ministry of Defence, has been
developing AIRNOISE, a mathemat-
ical model for computing aircraft
noise contours, The model is now
being extended to include helicopter
operations. In order to provide basic
source noise data for the model a
special noise trial - Exercise Keevil -
has been conducted at RAF Keevil in
Wiltshire. One helicopter of each of
six types performed a variety of
flight operations over an array of
microphones. Information on aircraft
position and speed were obtained
by video tracking techniques. A
report has been published describ-
ing the trial ond the results obtained.
Further  information from:

B F Berry and A L Harris, Division of
Radiation Science and Acoustics,
NPL, Teddington, TW110lW or
RJWeston and D Steele, Environ-
mental Noise Department, RAF Insti-
tute of Health and Medical Training,
RAF Halton, Aylesbury HP22 5PG.

Wind Farms (continued)
Lefter received

| read with interest the item on Wind
Farms in the Bulletin Board section
of the March/April issue (p 37-38). |
note the comments on BS 4142:
1990 and in particular the questions
over its applicability to wind farms.

| wonder if your correspondent is
aware of the work currently being
undertaken here at the National
Engineering Laboratory ([NEL) fo
develop procedures for the measure-
ment and prediction of wind turbine
noise generation and propagation.

The work is aimed at providing
internationally agreed standards on
wind turbine noise ond we are
actively participating in the Inter-
national Energy Agency (IEA) and
International Electrotechnical Comm-
ission {IEC) Committees on this topic.

The third edition of the IEA
recommended practice on wind
turbine noise measurement is due for
publication in the near future and
the IEC Standard 'Acoustic Noise
Measurement Techniques for Wind
Turbine Generator  Systems' s
currently at the draft stage. Both will
be relevant to planning and devel-
opment issues for wind farms and
we would welcome any comments or
input from interested parties.

A paper ot Euronoise '92
summarises the recommended prac-
tises and the work carried out over
the last few years. Should readers
require more information copies of
the various documents are available
from me, Alistair Mackinnon MIOA
at Flow Centre, NEL, East Kilbride,
Glasgow G75 0QU.

MPG11

Now published and available from
HMSO, price £4.00

Contributors: Miss Joanne Miller,
George Vulkan FIOA, John Clegg
MIOA et al, Bernard F Berry MIOA,
Alistair Mackinnon MIOA , anon. <
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| Hansard

15 March 1992

Written Answers to Questions

Night Noise

Mr Simon Hughes: To ask the Secretary of State for the
Environment whether the targets for night-time noise
contained in the EC fifth action progromme relate to
individuals in existing noise-sensitive property; and whaot
assessment he has made of the capability of current
noise policy measures to attain those targets by 2000.
Mr Maclean: The EC fifth environment action programme
states that the targets for night-fime noise should include
the phasing out of exposure of the population to
night-time noise levels in excess of 65dB{A). My
Department's noise research programme includes
projects fo improve the measuring and monitoring of
noise from various sources and to establish new methods
of reducing noise at noise-sensitive premises.

22 March 1993

Written Answers to Questions

Noise at Work

Mr Terry Davis: To ask the Secretary of State for
Employment how many prosecutions were taken against
employers in 1990-21 and 1991-92 relating to the
control of noise at work for each of the geographical
areas of (a) the factory inspectorate (b) the agricultural
inspectorate and {c) the quarries inspectorate; and what
were the penalties in each case.

Mr Mcloughlin: The information requested about
prosecutions under the Noise at Work Regulations is
provided in the following tables.

Factory inspectorate prosecutions under the Noise at
Work Regulations 1989

1990-91

North East area

Four informations laid, four convictions with one fine of
£200 and three at £100,

1991-92

London North area

One information laid, one conviction, fine of £100

East Midlands area

One information laid, one conviction, fine of £750

West and North Yorkshire area

Six informations laid, six convictions, two fines of £500,
and one fine each of £250, £150, £75 and £50.

North East area

Two informatiosn laid,
withdrawn fine of £200
No prosecution action was taken under these regulations
in other Factory Inspectorate areas.

Agriculiural inspectorate prosecutions under the Noise at
Work Regulations 1989: No prosecutions action under
these regulations during the years 1990-91 and
1991-92

Quarries inspectorate prosecutions under the Noise at
Work Regulations 1989: No prosecution action taken

cne conviction ond one

Acoustics Bulletin May / June 1993

Publications

L |

under these regulations during the years 1990-91 and
1991-92.

25 March 1993

Written Answers to Questions

Aircraft Noise Control

Lord Brabazon of Tara asked Her Majesty’s Government:
What conclusions they have reached following
consulation on the proposals in the paper Control of
Aircraft Noise issued in August 1991.

The Minister of State, Department of Transport {The Earl
of Caithness): We are publishing today the conclusions
following extensive consuliation on the proposals
contained in the paper issued in August 1991, Control of
Aircraft Noise. Five hundred and sevenz five responses
to the consultation paper were received from a variety of
individuals and organisations representing aviation and
local community and environmental interests.

The responses generally supported the principle that
aerodromes should be responsible ond locally
accountable for taking all reasonable measures to
minimise nuisance to local communities from their
activities and for bearing the costs of doing so.

We will be taking various steps to reinforce this
approach, building on the existing mainly voluntary
system control ot most airports. However it is still
appropriate for me to retain a reserve power to lake
responsibility myself for noise control. This power is most
likely to apply to major international airports.

We propose to develep national guidance about the sorts
of measures that might reasonably be taken by the
different types of aerodromes and will consult widely on
it when a draft has been prepared. In the meantime
views from inferested parties on points that might be
included are welcome. Virtually all the responses to
consultafion welcomed the proposals for guidance.

In line with the principle of local responsibility and
accountability we will write fo BAA to explore the scope
for their toking on more direct responsibility for
ensuriung that noise mitigation measures at Heathrow,
Gatwick and Stanstead are properly observed for
following up breaches and for responding to complaints.
We will also invite the consultative committees to give
their views on how such a changeover of responsibility
can be smoothly and effectively achieved.

We will also be considering with other aerodromes how
they might review their existing arrangements to ensure
that they are as effective as possib|e.

When Parliamentary time permits we will introduce
primary legislation fo amend the existing power for the
control of aircraft noise. The changes will reflect the
proposals in the consulation paper that aerodromes
should have explicit powers to devise and enforce
measures to minimise noise including ground noise. We
will also introduce power to require an aerodrome to
develop a noise mifigation scheme, to consult locally and
to secure agreement to it with a lead local autherity, with
disputed points to be seftled. Where the aerodrome is
required to produce such a scheme, the lead authority
will be responsible for ensuring that the noise control
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measures cre properly enforced. We will reserve the
right to approve schemes where we judge it appropriate.
The power will apply to all aerodromes including sites
used temporarily by light aircraft or helicopters.

We would not expect these powers to be used widely. It
is far better for aerodromes to adopt and enforce
effective noise measures themselves and to be
accountable voluntarily to local people about what they
are doing. Generally this approoch works well and we
want to build on it.

Noise at Work

Mr Terry Davies: To ask the Secretoory of State for
Employment how many improvement notices were issued
against employers in 1990-91 and 1991-92 relating to
the control of noise at work for each of the geographical
areas of (a} the factory inspectorate, (b the agricultural
inspectorate and {c) the quarries inspectorate; and what
were the penalties in each case.

Mr McLloughlin: Improvement notices do not impose
explicit pendlties. They require action to be taken to
comply with the relevant statutory provision within a
specified period of time. fhere follows a table showing
the geographical breakdown into 19 areas of the tofals
of 489, 4 & 8 Improvement Notices served by the HSE's
Factory, Agricultural and Quarries  Inspectorates,
respectively, in 1990-91; the corresponding iotals for
1991-92 being 422, 19 and 20)....

1 April 1993

Written Answers to Questions

Employment/Noise at Work

Mr Terry Davis: to ask the Secretary of State for
Employment how many prohibition notices were issued
against employers in 1990-91 and 1991-92 relating fo
the control of noise ot work for each of the geographical
areas of {a) the factory inspectorate, (b) the agricultural
inspectorate (¢) the quarries inspectorate and what were
the pendalties in each case.

Mr McLoughlin: Prohibition notices do not impose explicit
pendlties. They are issued when there is a risk of serious
personal injury. They require specified remedial action to
be taken usually immediately to comply with the relevant
statutory provisions.

The following requirements were made on prohibition
notices issued during the periods 1990-91 aond
1991-92...(here follows a table showing the
geographical breakdown into 19 areas of the totals of
35, 1 & 1 Prohibition Notices served by the HSE's
Factory, Agricultural and Quarries  Inspectorates,
respectively, in 1990-91; the corresponding fotals for
1991-92 being 26, 0 and 0.)...

Extracts provided by Rupert Taylor FIOA

Quantitech Limited
Unit 3, Old Wolverton Road, Milton Keynes. MK12 5NP
Tel: 0908 227722 Fax: 0908 227733

NEXT GENERATION SOUND LEVEL METER

The all new RION NL-14 Precision Integrating Sound Level Meter
is already finding wide acceptance by consultants, industry and
Environmental Health Officers.

This lightweight, hand-held meter incorporates the latest advances
in microprocessor technology and is a universal instrument for
most industrial and environmental noisc analysis applications.

= Five measurement modes: L, L, Lyux, Lg, Ly, (Lo, + Ly, T L,
+ L, + Lgs) A and C frequency weightings.

» Integral Octave or 1/3 octave filter options available

« Easy to use with wide measurement range 20 dB to 142 dB.
70 dB dynamic range. Fast, slow, impulse, peak and 10 mS time
weighting

= Large LCD shows all measurement criteria, with back-lit facility

+ On board clock with manual or pre-set time interval facility from |
10 secs to 24 hours, for long term unattended monitoring

« Capable of over 41 days of continuous monitoring

+ RS-232-C interface as standard - for direct connection to an 1BM
compatible PC, or printer. Software available now!

+ Non-velatile memory - max 9000 memory locations
+ Conforms to BS:5969 and BS:6698 Type 1

= Also available for rental

Quantitech
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Book Reviews

Active Sound Absorption by Claude T Mazzola, Namlak
Publications. New York 1993, ISBN 0-9636316-0-8
Obtainable from NAMLAK, PO Box 804, Mamaroneck,
New York 10543: Price $49.50

Reduction of an unwanted disturbance by negative
feedback is of course now routine and relatively easy for
scalar quantities, but with additional problems when
applied to a three-dimensional phenomenon such as
sound. This is the subject of the book.

Chapter 1 outlines the basic physics, which amounts
to there being no reflection of a soundwave if the acoustic
impedance of a surface is made, by feedback, to equal
that of air. Chapter Il rehearses ideal feedback theory;
Chapter Il introduces more practical constraints; and
Chapter IV represents the acoustic malching criterion
(mentioned above) in the form of a duality between
radiation admittance and acoustic absorption.  The
freatment so far has been confired to plane waves
incident normal to a plane rigid surface. This restriction is
removed in Chapter V, but only for certain idealized
special cases.

Your reviewer rather lost his way in trying to find the
objective of the book, although deeper study of it might
have resolved the difficulty. There is some nice physics
and some pleasant mathemafical derivations (some of
which are applications of standard theory) sometimes
rather for their own sake. A few numerical values are
cited, but the treatment is not otherwise practical. Part of
the problem is ambiguity; for example it is unclear
whether the aim is maximum absorption of sound-energy,
or minimum reflection or scattering from, respectively, an
infinite plane barrier, or a sphere or cylinder.

This leads on to a question unanswered in the book,
which is surely fundamental. The incident sound and the
feedback both inject energy into the system; where does
this energy go? In the example of the infinite plane
barrier it is in fact easily seen that all this energy is
radiated from the back surface. In a practical situation
this back-radiation would still need to be absorbed

To advertise in Acoustics Bulletin
please contact

Keith Rose FIOA,
Brook Cottages,
Royston Lane,
Comberton,
Cambridge CB3 7EE

Tel: 0223 263800,
Fax: 0223 264827
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somehow.

As fo presentation, the author uses statements like 'no
intensity Hows' (p11) whereas this reviewer understands
the concept of flow to be restricted to entities obeying a
conservation law, such as matter and energy.
Unfortunately, the book Fails to define properly some of
its algebraic symbols, stating instead that they have their
'usual meaning' (p5); this is impermissible because it
excludes people who do not share the author's
conventions. Hyphenation is badly needed to resolve

concatenations such as 'transducer coated infinite plate’.
Peter Fellgett FRS FIOA

Developments in acoustics and ultrasonics Edited by
M J W Povey and D J McClements, Institute of Physics,
1992, price £34.50 ISBN 0 7503 0245 3

This book consists of papers presented at a meefing
organised by the joint IOA/IOP Physical Acoustics Group
at leeds in September 1991. The meefing aimed to
review the progress of the last ten years of Ultrasonics
and Acoustics in the realms of the Physical, Medical,
Biological, Chemical, Food and Oceanographic sciences.
The scope is limited to low intensity ultrasound; high
power applications such as ulirasonic  cleaning,
emulsification, machining efc, now mostly well
established techniques, are not covered.

The major part of the book consists of eight longer
popers that serve lo infroduce the application of
ultrasonic methods in the various sciences. These are
followed by a larger number of shorter papers on more
specialised topics. Much of the subject-matter consists of
methods for the measurement of velocity and attenuation
of ulirasound, often over wide bandwidths, and the use
of this data to investigate composition, particle sizes and
various physical changes in materials. The media studied
often takes the form of suspensions of solid particles in
liquids, though many other systems, including liquid in
liquid, solid in solid and gas in liquid, have been studied.
The same themes tend to recur in all realms of
application, such as the basic scattering mechanisms and
the complete, multiple scattering recurring in strongly
scaMtering  systems, generating insolvent  acoustic
radiation, which, it is now being realised, is not detected
by conventional piezoeleciric transducers, which are
phase sensitive. :

This gives the book a remarkable unity of theme in
spite of the variety of fields of application explored by
numerous authors. Even sonar fish counting brings in
multiple scattering. Developments in electronic fechnique
receive substantial attention, notably in Doppler blood
flow measurement and materials stuJ),/.

The eight longer papers all have high tutorial quality,
giving a clear introduction for the reader who has not
specialised in this branch of acoustics. Ultrasonic
technique seems to be capable now of considerable
development and expansion in  new realms of
application, particularly  bioclogical and food.  This
collection of well prepared papers makes an excellent

introduction to a subject likely to grow in importance.
D J Small
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ANTHONY BEST
DYNAMICS LTD
RAMS
Anthony Best Dynamics (ABD)
faunched a new version of the
company's PC-based RAMS multi-
channel system for analysing indus-
trial noise and vibration problems.
Utilising an intelligent interface
capable of handling up to 330,000
samples per second, the range of
analysis on the RAMS system has
been doubled to offer cost-effective

THE NOISE CONTROL

CENTRE

Soundcheck and Phonoroc

The Noise Control Centre have
announced two new sound absorp-
tion systems. Both are ideally suited
for a wide range of architectural
applications where superior sound
reverberation control is  desired.
Whilst both systems offer very simi-
lar acoustic performances ond can
be installed directly onto builders
work, their physical characteristics
could not be more dissimilar.
SOUNDCHECK is a siretched fabric

system with a soft luxurious finish. In
complete contrast PHONOROC

analysis of eight separate signal
channels, each to 15 kHz.

The signals analyzed by the
RAMS system are provided by
sensors such as microphones and

accelerometers  suitably  placed
around the source of the noise or
vibration problem to give the data
necessary for the solutions to be
found. The expanded range is
particularly useful for analysing
noise signals.

ABD can supply the system as a
turnkey package comprising both
software and  hardware.  Alter-
natively, the customer can buy
RAMS software to run the system
on their own personal computers,
particularly IBM AT machines.
Further details from Paul Millard,
Anthony Best Dynamics, Holt Road,
Bradford on Avon, Wilts, BA15
1A), Tel: 0225 867575, Fax: 0225
864912,

| is a rigid solid faced system

"~ | exhibiting surerb mechanical

s | strength, perfect for damage
| prone areas such as corridors
and walkways.
1 Eoch 600 mm x 600 mm
PHONOROC panel is formed
by compressing and bonding
ogether thousands of tiny
pigment stone pebbles, resulting
in an acoustically transparent
rigid panel said to be capable
of achieving a very impressive
0.95 ot 125 Hz.

The PHONCROC system is
cesthefically appealing and is
| available in 12 standard

colours. Other significant bene-
fits include being non-flammable
and unaffected by water absorption,
humidity and steam.

SOUNDCHECK is the original
system to employ the innovative 'top
hat uPVC  extruded track, that
anchors the stretched fabric in two
positions, thus ensuring a secure
and taut finish to the installation.

SOUNDCHECK's other unique
characteristic is the use of Melatech
(Basotect} foam for the acoustic infill,
which as well as vastly improving
the quality of the finish and perfor-
mance, eliminates any possible
health concerns as regards fibre
departiculation, as might happen
with rock and glass based systems.
For further information please
contact Ken Hopkins, Sales & Project
Manager, The Noise Control Centre,
Charles House, Toutley Road,
Wokingham RG11 5QN, Tel: 0743
774212, Fax: 0734 772536.

ENTROPIC RESEARCH
LABORATORY, INC

Hidden Markov Model Toolkit

Entropic Research Laboratory Inc
hos announced the availability of
HTK, the Hidden Markov Model
{HMM) Toolkit. HTK provides the
software tools needed to build HMM
pattern classification and continuous
speech recognifion systems, and
marks the first time these capabilities
have been made available in a
single, commercial product.

HTK has broc:rf applications in
the field of speech processing, such
as speaker verification, automatic
speech franscription, and key word
spotting. Other applications include
bicacoustics research, target iden-
tification, tracking, detection, and
financial time series analysis. Prod-
ucts built using HTK could be incor-
porated into a wide range of
advanced systems, such as: voice
operated computer interfaces, tele-
phone coll processing, medical
report dictation and financial frans-
action reporting.

Speech recognition is based on
comparing new speech sounds fo
stored models of all possible sounds
and selecting the best match. The
latest generation of recognition tech-
nology, HMM's, are probabilistic
sound models and have been shown
to be more accurate than previous
techniques.

The technology has been
embraced by a number of industry
leaders, including NTT, IBM, Apple,
AT&T, Dragon, SRI, and BBN.
Entropic's HTK gives users the tfool
needed to create HMM models and
recognize speech without the need
to write any computer programs.

Extensible and modular i
design, HTK simplifies the develop-
ment of user-written tools. it offers
an  easy-to-use interface  and
advanced signal processing func-
tions, and includes HMM fraining
ond testing tools, language model-
ing support, and scoring software.
HTK ollows users to incorporote

segmental  K-means  algorithms,
Baum-Welsh algorithms, and Viterbi
deceding into their work, and

supports multiple network processors
in classification training.

Acoustics Bulletin May / June 1993




News from the Industry

]

HTK is currently available on
SUN, HP, DEC and SGI computers

running UNIX.
For further information contact Ken
Nelson, Director of Sales and

Marketing, Entropic Research Labor-
atory Inc, 600 Pennsylvania Avenue
S E, Washington D C, 20003, Tel:
0101 202 547 1420, Fax: 0101
202 546 6648.

HARTNELL & ROSE LTD

Acoustic Barriers

'Soundstop' is @ multipurpose acous-
fic barrier suitable for many appli-
cations where breakout of sound is
a problem. In construction it can be
hung as a curtain in ceiling voids or
within parfition walls. Easy to
handle, it is formed by bonding lead
foil between two layers of 'Coustif-
oam'. and will therefore mould to
most contours, with a thickness of
only 13 mm it fakes up the minimum
of space.

'Soundblockers’ are designed to
prevent the transmission of sound
through suspended ceilings into
adjoining areas. They are also
claimed to stop or reduce the sound

from services in the ceiling void
penetrating to rooms below.

For further details contact Hartnell
and Rose Ud, 4 Lever House, lever
Street, Bolton BL3 6NY Tel 0204
380074, Fax: 0204 380957.

News Items

Assessment Services
launches new Midlands

EMC test facility

A UK independent fest laboratory,
Assessment Services, is launching a
new Midlands based eleciro-
magnetic compatibility (EMC) test
facility to support the growth of its
business in the region. The new facil-
ity, located at ae?ormer British Tele-
com site in Bearley near Stratford on
Avon, is equipped to carry out the
full range of EMC tests. lts acquisi-
tion represents an investment for
Assessment Services of £700,000
over five years.

The Bearley site comprises an all
weather open area fest site with a
5 m diameter, 3 ton turntable and a
20 m x 12 m ground plane, as well
as a 8m x 5m x 5m RF anechoic

chamber. The company plans to
expand the services ot Bearley to
replicate those currently available at
their Titchfield site in Hampshire.
These include numerous shielded
enclosures, two open field sites for
EMC testing and extensive facilities
for environmental, telecomms, radio
and product safety testing. Geoff
Matthews, Assessment  Services'
Director and General Manager,
explained that the Bearley site was
acquired as part of the company's
business plan for growth to enable it
to handle the increase in EMC test
ing which will be required leading
vp to 1996 when the European
Directive comes info force.

Further information from Kate Tucker
Tel: 0329 443350.

New Noise Instrument

Catalogue from CEL

The latest catalogue from Lucas CEL
includes a number of new products
including the CEL 593 Sound Level
Andlyser and a building acoustics
system developed to make use of
CEL standard range products to
provide cost effective measurement

For Sale/Exchange

Real Time FFT Analyser: Bruel & Kjer
Type 2034 Dual Channel Real Time FFT
Narrow Band Analyser, in good working
order with manuals, test unit, B&K 2319

CALIBRATION
No. 0237

CALIBRATION
LABORATORY

NAMAS
ACCREDITED

Plotter, paper & pens. Applications include
structural analysis, machine health moni-
toring and sound intensity.

For sale at £3,900 ono {or exchange for envi-
ronmental or building acoustic measurement
instrumentation).

Also available are a Bruel & Kjar Type
4205 Sound Power Source with generator
unit, a Uher Type 4000 Report L and a
Nagra Type I tape recorder.

Wanted

A set of environmental noise measuring or
building acoustic measurement equipment in
good working order.

For more information telephone S R Peliza of

Kelston Consultants on 0272 862956 or Fax:
0272 860554

Located at the Lucas CEL Instruments factory in Hitchin is a
National Measurement Accreditation Service laboratory
capable of offering the following calibration activities:

@ Calibration of CEL-177, CEL-182, RFT 05 001, B&K 4220
and B&K 4230 sound level calibrators in 1/2"
configuration.

@ 1kHz pressure sensitivity verification for microphone
types CEL-186/2F, CEL-186/3F, CEL-192/2F, CEL-192/3F,
B&K 4133 and BaK 4134,

@Calibration to BS 3539:1986 of most sound level meter
kits fitted with the above microphones plus B&K 4155,
4165 and 4166 microphones,

Ttems tested receive a NAMAS Calibration Certificate defining
the absolute accuracy with reference to UK National Standards.

Lucas CEL Instruments Limited A
35-37 Bury Mead Road, Hitchin, Herts, 5G5 1RT l

Tel: 0462 422411 Fax: 0462 422511
Telex: 826615 CEL G
f pix R
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system for reverberation fime, decay
rates and sound power calculations.
The free CEL catalogue is available
from Lucas CEL Instruments Lid, 35-
37 Bury Mead Road, Hitchin, Herts.
SG5 1RT, Tel: 0462 422411.

Lucas CEL Instruments is a Key
Sponsor of the Institute

CEL supply University of
Green&?c?: with On?,

Sokki FFT analysers.

Six portable FFT analysers, the CF-
4220 from Oni Sokki, are now in
regular use at the University of
Greenwich in the Department of
Communications Systems to train
students from a variety of disciplines
including Computer Science and
Electrical Engineering.

Over 230 students have the
opportunity to use the equipment in
the second year of their studies
which includes investigation info the
properties of data signals as well as
amplitude and frequency modulated
waves.

The CF-4220 offers a wide
dynamic range, typically 85 dB,
high speed real time analysis, and

manual scaling of the y—axis. Oper-
ating functions include autoranging,
time interval, range over cancella-
fion, Y-oxis cufo scaling, curve
fiting and direct reading functions,
automatic plot print and auto recall.
Information on the CF-4220 can be
obtained from Lucas CEL.

EMC and Acoustics
Following the successful launch of its
underground EMC test facility in a
Cheshire salt mine, ICL has set up a
subsidiary company, CF Europe Ltd,
to provide a range of testing and
consultancy services to help compa-
nies meet new environmental engi-
neering regulations being intro-
duced by EC.

The test facilities are the EMC test
centre mentioned above, which is
situated 200 metres below ground in
a worked out region of a salt mine
in Winsford, Cheshire {thus making
it a virtudlly interference-free area),
and an acoustics test centre includ-
ing an anechoic chamber currently
located in ICL's development centre
in Manchester.

CF Europe's commercial festing

service started in January 1992 and
focuses on the markets of informa-
tion technology; electronic, medical
and scientific  products;  tele-
communications equipment; and a

range of microprocessor-based
brown goods.
For further information please

contact Ken Howe at the ICL press
office, Tel: 081 788 7272,

Livingstone Hire Cele-
brates Quarter Century

of Success.

Livingstone Hire is celebrafing 25
years in business. Since 1967, when
the company daim to have
pioneered equipment rental in
Europe, the company has held a
prime position in the industry. Over
this period the firm has updated and
expanded its portfolio of products
and rental services.

Further information from Graham
Harris, Tel: 081 943 5151.

ltems for reporting in the New
Products section should be sent to
John Sargent MIOA at BRE <

PART-TIME MSc IN
ACOUSTICS

UNIVERSITY
6SALFORD . . :
Institute Diploma in

® Intended for EHOs, Engineers, Acoustics and Noise Control
Architects, Planners etc by

®  Attendance is | half-day per week Taught Course or Distance 1 earning

during term-time for 2 years

¢ ﬁ;’&‘;‘é’c{ knowledge of acoustics is Certificate of Competence in
Workplace Noise Assessment

First year is a general course

Second year allows choice of 2 ] i
specialist options Certificate of Competence in
@ Dissertation is relevant to Environmental Noise Measurement

employment

@®  Begins again in October 1993

Further details from

DEPARTMENT OF APPLIED ACOUSTICS
UNIVERSITY OF SALFORD
SALFORD M5 4WT
Tel (061) 745 5000 Ext 3632

Information from the Institute Office
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(THE DESIGN BRIEF _, . _, )
Measure It RighteDisplay It Bright
Keep It Light

ONE INSTRUMENT FOR ALL NOISE
AND VIBRATION APPLICATIONS

A4 SIZE REAL TIME SLM AND REAL TIME ANALYSER - SINGLE OR DUAL CHANNEL

A Precision Sound Level Meter and a 1/1, 1/3, Application and Uses:

Octave/FFT Realtime Analyser with statistical * PRECISION INTEGRATING SLM

analysis capability and on-board room acoustics * ENVIRONMENTAL NOISE ANALYSIS
software in a lightweight (7.51b), notebook-size * TRAFFIC NOISE SURVEYS

fa;';:tg;‘;"::::;g& * MEASUREMENTS OF SONIC BOOM, AND OTHER
* 266 KB CMOS memory HIGHLY IMPULSIVE NOISE EVENTS
* External 3 1/2" floppy disk drive, * ARCHITECTURAL ACOUSTICS
MS-DOS™ ¢ompatible * TRANSIENT EVENT MEASUREMENTS
* RS 232 Interface * SOUND INTENSITY MEASUREMENTS
* Multi-window colour dispiay with external EGA, * VIBRATION MEASUREMENTS
VGA, or Super VGA monitor * EMPLOYEE NOISE EXPOSURE PROGRAMMES

* Direct printout; screen display and data tables » VEHICLE NOISE INSPECTION
FOR FURTHER INFORMATION PLEASE CONTACT

INDUSTRIAL & MARINE
ACOUSTICS LTD

Linit 30. Redcar Station Business Centre, Station Road,
Redcar, Cleveland TS10 2RD. Tel: 0842 471777 Fax: 0642 472395,

YOUR GUARANTEE OF QUALITY & SERVICE

y / v
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SHUT OUT FACTORY NOISE
wit# Noise Havens and Enclosures

[0 Provide peaceful
environments and
prevent hearing
damage

[} Encicse noisy
machines and
conform to 1889
Noise Regulations

{1 Take advice from
our Acoustic
Engineers

for further information
phone 0494 436345

BECOFEE
LACOUSTICS

Ecomax Acoustics Limited {Head Office)
Gomm Road, High Wycombe, Bucks HP13 7D)J
Fax: 0494 465274 Telephone: 0494 436345

- . - - .

A fuIIy cumprehenswe design and construct service — through to
commissioning — if required. All work is guaranteed and of high
guality in quick time.

Lighting, ventilation, air conditioning, fire resistance and sprinkler
systems can all be embraced from our initial CAD design.

Materials used can include stainless steel to food industry standard,
pvc coated surfaces for colour co-ordinated schemes and weather
resistance materials for exterior use.

Ecomax architectural sound absorbing products include: panels,
sceening, baffles, door, windows and flooring, all carefully
combined to structure sound

controlled environments. _‘

ED%}“

QUIET TOOMS

7or Health and Safety
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