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3-D VIBRATION PLOTTING SIMPLIFIED

KThe Briel & Kjsr program WT 9121
creates three-dimensional plots of in-
stantaneous spectra, Autospectra, Cross
Spectra and frequency response func-
tions. The measurements are made with
a Briiel & Kjar Dual Channel Signal
Analyzer Type 2032 or 2034 and trans-
ferred to a desk-top computer. Hard
copy is obtained using a graphics print-
er or plotter. This instrument set-up
provides a sephisticated and easy-to-use
3-D plot system.

The principle applications for the
program are the analysis of non-station-
ary signals found in the fields of ma-
chine vibration monitoring and trouble-
shooting, and in engineering develop-
ment.

The fast rate of spectrum transfer
(see Specifications for full details) en-
sures fast and accurate analyses while
minimizing data loss. Spectrum acquisi-
tion from the analyzers can be made at
regular time intervals, as a function of
trigger count or machine speed, or
through manual control.

Numerous facilities are incorporated
for analyzing the 3-D display and for
obtaining hard copy in a variety of for-
mats to suit different application re-
guirements,

The program has been designed so
that it can also be used with data re-

corded on tape, e.g. using the Portable
\Tape Recorder Type 7007. L /

ENGINEERS!

 you don’t already
have a 2032 or 2034
now's the time for a
check-up on how you
can overcome design
problems with their
aid. Send for a free
12 page booklet now,

SPECIFICATIONS

3-D plot from a run down test on a steam turbine.

H61471

MEASUREMENT TRANSFER MODES (IN-
PUT PROGRAM}):

TIME: At user-defined time intervals
T-COUNT: After a user-defined number of
trigger pulses

SPEC-MAX: As a function of machine speed
by tracking the maximum value in the spec-
tra. User-defined machine speed measure-
ment range

TRC-PEAK: As a function of machine speed
.by tracking any peak in the spectra. User-
defined machine speed measurement range
MANUAL: Under manual control

LEVEL: As a function of machine speed using
the DC level from Frequency Multiplier Type
5859. User-defined machlne speed measure-
ment range

MEASUREMENT TRANSFER RATE:

Fast Routine {using fixed time interval or
trigger DC component): See table

Slow Routine: See table

Compression Factor: Facilitates the analysis
of tape recorded data. Allows recorded data
to be piayed back at different speeds

. TYPES OF MEASURED DATA
Functlions: Autospectra, Cross Spectra, In-
stantaneous Spectra, Enhanced Spectra (us-
ing synchronous time averaging), Frequency
Response Functions. Baseband or Zoom
Formats: Real, imaginary, magnitude or
phase

3-D DISPLAY FORMATS: " - . .

3-D plot, with or without skew. Reversible z-
axis. User-selectable x-axis display range
within measurement range. Selectable upper

INPUT MIN. SPECTRUM TRANSFER TIME {ms)
MODE Type 2032 Type 2034
fast 50 400
TIME
slow 880 1100
T-COUNT 1100 3000
SPEC MAX 1100 3000
TRC PEAK 1100 3000
fast 230 1580
LEVEL -
slow B840 1600
101242G80
and lower y-axis limits. Lin or fog. y-axis as HARD COPY:

selected on the analyzer

POSTPROCESSING DISPLAY FORMATS:
Single frequency, single spectrum, cut
through 3-D plot {with set harmonic mode and
peak adjust facility), Campbell diagram, total
RMS of 3-D plot, maximum at all frequencies
in 3-D plot.

UNITS:
User-defined x-axis and z-axls units. User
defined y-axis units only with lin. y-axis

DATA STORAGE:

All measurements may be stored on data disk
{disk type determined by the computer con-
figuration) and recalled for iater analysls, File
names {9 characters) and iabels (100 charac-
ters) are user defineable

Hard copy available through an HP-GL plotier
(e.g. Graphics Plotter Type 2318} or an HP
compatible printer (e.g. ‘Graphics Printer
Type 2313). User defined header text for sin-
gle frequency, single spectrum, cut, and total
AMS plots

TYPICAL 3-D PLOT SYSTEM:
Dual Channei Signal Analyzer .Type 2032 or

. . 2034
3-D Plot PrOGRAM. ..o e WT 9121
HP series 300 computer (with
Display Compatability Interface)
Photoelectric Probe ..., ..MM 0024
Frequency Muitiplier ... ..... Type 5858
Adaptor far anaiyzer trigger input +- - .
plug... e WB 1001
Graphlcs Plotler .- Typs 2319

Briiel & Kjaer

In the United Kingdom Bruel & Kjaer (UK} Ltd., 92 Uxbridge Road, Harrow, Middlesex HA3 6BZ

Telephone: 01-954 2366

Tix: 934150 BK UK G

Fax: 01-954 9504
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Membership of the Institute of Acoustics

Membership of the Institute is generally open to all indi-
viduals concerned with the study or application of acoustics.
There are two main categories of membership, Corporate
and Non-corporate. Corporate membership (Honorary Fel-
low, Fellow, Member) confers the right to attend and vote at
all Institute General Meetings and to stand for election to
Council; it also confers recognition of high professional
standing. A brief outline of the various membership grades
is given below.

Honorary Fellow (Hon FIOA)

Honorary Fellowship of the Institute is conferred by Council
on distinguished persons intimately connected with acous-
tics whom it specially desires to honour.

Fellow (FIQA)

Candidates for election to Fellow shall normally have
attained the age of 35 years, have had at least seven years of
responsible work in acoustics or its application, and have
made a significant contribution to the science or profession
of acoustics.

Member (MIOA)

Candidates for election to Member shall normally have
attained the age of 25 years, must either (a) have obtained a
degree or diploma acceptable to Council and have had

experience of at least three years of responsible work in’

acoustics, or (b) possess an equivalent knowledge of
acoustics and cognate subjects, have had experience for not
less than seven years of responsible work in acoustics or its
application, and must have been a Non-corporate member

of the Institute in the class of Associate for not less than
three years.

Associate

Candidates for election to the class of Associate shall have
attained the age of 18 years and (a) have received a general
education approved by Council, and (b) be engaged or
interested in acoustics or a related discipline.

Student

Candidates for election to the class of Student shall normally
have attained the age of 16 years and at the time of
application be bona-fide students in acoustics or in a related
subject of which acoustics forms an integral part; they
should also (a} have received a good general education, or
(b) pass a satisfactory preliminary examination. Normally a
student shall cease to be a Student at the end of the year in
which he attains the age of 25 years or after five years in the
class of Student, whichever is the earlier.

Sponsor

Sponsor membership is open to firms, organizations or
persons having an interest in acoustics, whose support can
advance the aims and objects of the Institute.

Full details and membership application form are available
from: The Secretary

Institute of Acoustics

25 Chambers Street

Edinburgh EH1 1HU

Admiralty Research Establishment
Portland, Dorset -

Bruel & Kjar (UK) Ltd
Hounslow, Middlesex

Sandy Brown Associates
London

Burgess Manning Ltd
Ware, Herts

Lucas CEL Instruments Ltd
Hitchin, Herts

dB Instrumentation Ltd
Aldershot

Fokker B V
Schiphol-Oost, The Netherlands

GenRad Ltd
Maidenhead, Berks

Greater London Council
The County Hall, London

Sponsor Members

Hann Tucker Associates
Woking, Surrey

Isophon Ltd
Gillingham, Kent

Masscomp UK Ltd
Reading
i

Moniton Technic Ltd
Basingstoke, Hants

Monitor Acoustic Control Ltd
Glasgow

Morison & Miller Engineering Ltd
Glasgow

Scientific Atlanta
Hitchin, Herts

Stancold Acoustics
Bristol
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Institute of Acoustics

President

Prof H O Berktay
University of Bath

Immediate Past President

Dr H G Leventhall
Atkins R & D

President-Elect

Mr C G Rice
ISVR, Southampton

Vice-Presidents
Mr M S Ankers

Environmental Health Dept,

City of Manchester

Dr J N Holmes

Speech Technology Consultant

Mr G Kerry
University of Salford

Honorary Treasurer

Dr G M Jackson
Atkins R & D

Honorary Secretary

Mr R C Hill
AIRO, Hemel Hempstead
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Dear Fellow Member, .

Al the time of writing your President does not hgve g lot to say! For some reason the
‘silly season’ appears to get sillier with the passage of years.

Nevertheless we have another year of interesting IOA activities ahead. I for one am
looking forward to at least some of the conferences. I do hope that a significant
number of members will participate in these activities, then it makes all the hard work
put in by the conference organizers seem worth while.

For example should we not support the European Year of the Environment and
attend ‘Noise in the Nineties’ organized by your Meetings Committee; and what about
the conferences held in the beautiful surroundings of the Lake District — ‘Reproduced
Sound’ and the Autumn Conference on Industrial Noise. These are just three of the
many opportunities that have been provided by your hard working organizers, to
meet your fellow acousticians in stimulating surroundings. Make a new season’s
resolution to attend at least one event.

Yours sincerely,

Olvenr e

T:MMWMMM
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ACOUSTICS INDEX 1987-1988

It may interest members to know something of the unusual
background to the publication of Acoustics Index 1987-88 which
took place in May of this year

The story began some 18 months
previous to the date of publication when
the author of this article discerned a
place within the existing framework of
the Institute’s activities for a broad
spectrum reference text on all matters
acoustical. As a sometime Hon.
Treasurer of the Institute, the author
was well aware that the year-to-year
financial well-being of the Institute de-
rives from surpluses generated by vari-
ous activities to augment the income
from membership fees. Its dependence
for financial comfort on a small number
of essentially haphazard sources of in-
come places the Institute alongside
many other learned societies of similar
size and recently some useful surpluses
have been produced by such activities as
meetings, publications and education.
In March of last year some revenue
items for 1986 seemed destined to fall
below the budgeted figures and the
possibility of deriving a useful revenue
from the publication of a members’
reference manual added further impetus
to the initial groundwork. In the event it
transpired that the surplus income from
meetings, particularly from the two
November Windermere conferences,
confounded expectations and thus the
Institute’s accounts for that year were
transformed to a degree that would not
be repeated often in future. However,
the question of finance to cover the
publication of a reference manual in-
evitably opened the issue of attracting
supporting income from advertising; in-
terestingly, soundings among members
suggested that far from detracting from
the possible quality of the intended
product, the inclusion of advertising
material, particularly if it were to con-
tain useful technical information, could
indeed enhance the final publication.
Various overall strategies and design
proposals for the Index were put
together during the many iterative
stages of its development. Each prospec-
tive format was tested as far as possible
against a number of conditions set down
by the author. Firstly, it was laid down
that the entire publication should be of
sufficient standard in utility and presen-
tation as to reflect well on the name of
the Institute. Secondly, as an important
point about its utility, the publication
should allow recipients to add material
from their own sources, an idea that
pointed to the notion of an expandable
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resource. Thirdly, any advertising mate-
rial should come from an invitation
worded in a manner that protected the
Institute’s independence. Finally, the
entire exercise should be financially
viable.

Considerations such as those above
favoured a format centred upon a good
quality A4 ring-binder. A full version of
the Index was planned to contain sepa-
rate reference and commercial sections
with the first of these carrying a wide
variety of reference literature, taken,
with permission where appropriate,
from a number of sources. The com-
mercial section was perceived primarily
as a device for filing, in a semi-
permanent form, the sort of descriptive
literature that might be distributed by
relevant companies in their normal
mailings; this literature, it was hoped,
would mainly contain technical product
information in a form useful to the
practising acoustician. The fact that a
very high proportion of literature distri-
buted in this way is reputedly immedi-
ately assigned to the waste basket was
taken as a reason for assuming that the
proposed arrangement would appeal to
the cautious guardians of advertising
revenue.

At this point in the design process it
became clear that the emerging publica-
tion would also be of value to a variety
of professional categories whose mem-
bers, whilst not primarily acousticians,
encounter the subject and methods of
acoustics in some degree, perhaps
peripherally to their mainstream inter-
ests. The environmental health and
architectural fraternities came readily to
mind; it was concluded for this reason
that the publication would be enriched if
it sought to improve or extend aware-
ness of when, how and with what
potential benefit the Index reader should
reach for the services of a professional
acoustician. Accordingly the reference
section was modified through the intro-
duction of relevant tutorial material,
directed primarily at those without, or
perhaps presently receiving, training in
the subject. A developing sensitivity to
the requirements of potential adver-
tisers suggested that a widespread free
distribution of a reduced version con-
taining only the commercial section and
a small sample of the reference section
to members of the Institute and also to
known key personnel outside it would

Weon g ~T5¢€ cate — W‘laﬂo:rec:rs'
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prove to be a strong attraction. Reci-
pients of this version would be receiving
a useful commodity carrying the name
and image of the Institute to a wider
audience which would at the same time
give them tangible encouragement to
purchase the matching reference section
to complete the manual. The choice of a
ring binder increased the potential
attraction of the product as it opened up
the possibility of regular updating issues
carrying additional material.

It was recognized from the start that
the financial equation of the scheme
contained some particularly uncertain
items. Nevertheless the general
approach was considered to be broadly
satisfactory, when reasonable allowance
was made for the likely range of these
uncertainties. For the purposes of calcu-
lation, the initial distribution was assu-
med to include all members of the
Institute, every Chiel Environmental
Health Officer and Chief Architect or
equivalent in the public sector through-
out the United Kingdom and Northern
Ireland together with some 500 selected
addresses covering large and industrial
architectural offices, government agen-
cies and consulting engineers. This
accounted for some 3,300 copies of a
probable print-run of 4,000 and even an
optimistic guess at the income from the
recipients ordering the reference section
pointed to the need to attract a good
level of advertising income. The author
took the view that, given clear exposi-
tion, the concept and organization of
the commercial section, taken with the
nature of the guaranteed audience,
would eventually prove irresistible to
those actively seeking a vehicle to
advertise their products or services.
Despite the worrying uncertainties the
overall formula was deemed workable.

Towards the end of 1986, and with
the prior approval of Council, invita-
tions to participate in the commercial
section were distributed to some 800
companies, organizations and indi-
viduals at addresses gleaned from a
wide variety of sources that implied
some involvement with acoustics or
noise control.

In the event, the response was some-
what below the author’s most cautious
estimate. The author’s view of the
pulling power of the concept underlying
the commercial section was, it seems,
not immediately shared by potential
advertisers. Even though the cost of
entering advertising was comparable to
the figure quoted by agencies for simply
posting out a similar number of copies
of a company’s own literature, the
matter of cost was frequently raised.

The immediate outcome of this untu-
tored foray into the realities of the

Acoustics Bulletin October 1987



advertising world was that the author
was unable to give Council, at its
February 1987 meeting, an assurance
that the project would be immediately
financially viable. Council perfectly cor-
rectly decided that in the absence of
such an assurance the Institute was not
in a position to support this enterprise
directly. However, the author was suf-
ficiently convinced of the role and value
of the embryo publication both to
acoustics as a subject and to the Insti-
tute in particular, that Council gave
permission for the enterprise to pro-
ceed, subject to the author making
independent financial arrangements.

The collection and preparation of
material for both sections was put in
hand; the uncertainties in the cost equa-
tion meant that production expenses
had to be contained without comprom-
ising effectiveness and quality. One
necessary economy was that the entire
publication was typeset by the author
himself in the Institute office using
Macintosh technology combined with
laser printing facilities.

The reference section grew to over
300 pages, mainly as the result of a
generous licensing agreement with
James Ramsey of Ramsey Consulting,
Wisconsin, USA which allowed the
reproduction of a classified listing of
over 2,800 references in acoustics and
noise control which he had recently
published in the USA. The tutorial
element of the reference section took
the form of 11 review articles commis-
sioned from respected authors within
the Institute and the part of the refer-
ence section selected for inclusion, by
way of sample, in the reduced version
comprised those pages of chapter 1
which detailed aspects of the Institute’s
organization. In total, the reference
section derived from the author’s per-
ception of the essential information a
typical practising acoustician, or indeed
any other professional working on the
fringes of the subject, might wish to find
in one location.

For reasons of cost, the printing and
print-finishing, collation, packaging and
posting, were undertaken on Mersey-
side. High grade materials, including
heavy-weight gloss paper were used
throughout as a means of ensuring the
quality of the finished product.

With regard to revenue from this
venture, the price of the reference
section was set at £30 for members and
£48 for all other recipients of the re-
duced version. The complete publica-
tion would be available for purchase by
libraries and other organizations at an
inclusive price of £55.

The importance of maintaining up-to-
date information was recognized and
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the recipieits of"each version are to
receive appropriate up-dating packages
without further cost in Autumn 1987
and Spring and Autumn 1988.

In this way some 3,300 copies of the
reduced version were duly produced
and despatched during May and June of
this year, using sources such as address
lists purchased from the Royal Institute
of British Architects. Institute of Acous-
tics members whose stated professional
interests included underwater acoustics
or speech were only sent their member’s
copy upon request. The full version,
which weighs about 4 kilograms, was
sent to those who had pre-orderedit.

It is perhaps early to draw general
conclusions about the wider acceptabil-
ity of the final product, but the picture
s0 far suggests the Index has struck a
favourable note in terms of both con-
cept and realization, Advertisers have
taken the trouble to contact Edinburgh
to report early successes. The one nega-
tive reaction that has surfaced sufficient-
ly frequently from the membership to
justify mention, is a disappointment
with the number and range of com-
panies that have taken advertising space
in the first issue. The author finds
encouragement in this, as it confirms the
impression that recipients are actually
using the publication and that some at
least are looking forward to having
additional informative advertising litera-
ture included; this, one might suppose,
bodes well for additional support com-
ing forward for the three updating
issues. Ironically, perhaps, the most
favourable comments have come from
advertising agents retained by some of
the relevant companies; their profes-
sion, it seems, conducts an endless quest
for the means of keeping their clients’
literature on the desk and out of the
waste basket.

The publication, production, market-
ing and distribution of this book has
been a formidable undertaking for a
small institution to be involved with, It
is unlikely the author would have taken
the project through to fruition if he had
paused to envisage a pile of boxed
reference manuals of sky-scraper
dimensions — and all that implies. The
same is true had he appreciated the hard
and persistent work involved in securing
advertising. More pertinently, perhaps,
the informal reactions received at Edin-
burgh make it clear that the Index has
achieved at least some of its objectives
by extending awareness of the subject of
acoustics and of the existence of the
Institute outside its normal bounds.
Indirect benefits available to the Insti-
tute from the whole exercise include the
identification of corners of the UK
acoustics world that have unfortunately

-E

Editorial

What! an editorial — whatever is the
Bulletin coming to? Honest, dear read-
ers, I won’t do this too often but I am
moved by the need to emphasize the
fact that without your contributions the
Bulletin would hardly exist.

We need the reports of Branch and
Group secretaries — I know we get some
and thank you for those but we don’t get
them all regularly.

Now about technical articles. I know
you are all very busy but the Bulletin
does need articles on all aspects of
acoustics and its applications to provide
a balanced and interesting journal. For
example, in January we shall be featur-
ing the subject of Vehicle Noise Con-
trol, with articles on legislation, power
train noise, tyre design and noise, the
QHV90 project, and quiet vehicle de-
velopment and testing. This should have
been featured in the present issue but
some of the articles have been delayed.

What we now need to do is build a
supply of technical articles to provide
material for future issues so that we
avoid the hand to mouth existence we
suffer at present.

So it is up to you, the readers, to take
up your pens and give us the benefit of
your expertise and experience.

Marjorie and I just do the editing and
preparation — it is up to you all to
provide the copy.

John W Tyler
Editor

been left untouched by the Institute.

The publication exhibits, perhaps, the
good and bad points to be expected of a
product that was emphatically not de-
signed by a committee; it should be
viewed as one member’s perception of
something that would prove valuable
and acceptable and likely to give an
upward twist to the wider image of the
Institute and the subject of acoustics.

The latest picture, on going to press,
is that the all-important additional
advertising revenue appears to be com-
ing forward in some measure for the up-
dating issues from organizations and
individuals who had been, for whatever
reason, initially hesitant. Sales of the
reference section have been at an en-
couraging level, although suggestions of
means for stimulating further sales and
also for raising advertising income, com-
patible with maintaining the good name
of the Institute, are actively sought.

R Lawrence
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Acoustics at
" Building DeS|gn
Partnershlp

DW 'i‘empleton

Building Design Partnership is a multi-pé\
discipline design practice of about 1200

staff, and still growing fast. The main-
stream skills are architect, engineers
(civil, structural, mechanical, public
health and electrical engineers), land-
scape architect and interior design.
Specialist skills include CAD, energy,
electronic systems, and acoustics. The
practice recently celebrated its Siiver
Jubilee.

BDP Acoustics was formed in 1981 as
an association with Professor Peter
Lord, with whom BDP had worked for
many years. The link with his Depart-
ment of Applied Acoustics made avail-
able considerable expertise, equipment
for examination of noise problems on
site and new laboratory facilities for
component testing. The form of consul-
tancy provided has frequently been
from inception to finali commissioning
of a building, covering site noise, sur-
veys, representation at public inquiries,
advice on basic planning and service
concepts, detailed design consideration
of building elements, performance speci-
fication on ventilation and sound sys-
tems, supervision and commissioning.

We work with the parent practice of
BDP on major projects. A current
example is the Folkestone Terminal of
the Channel Tunnel. Careful planning,
roadside barriers and mounds will pro-
tect three local villages. Computer prog-
rammes check the cost effectiveness of
particular screen configurations, shield-
ing predicted high vehicle flow rates.

Office and dealing room centres are
thick on the ground, but the moslt
prolific building type is shopping cen-
tres. One centre in East Kilbride poses
the challenging pot pourri of ice rink in
shopping malls, overlooked by a library.
The library has some very special 47 dB
SRI double glazing. The ice rink will be
made even ‘deader’ than BDP London’s
rinks at Lee Valley, Chelmsford and,
potentially, Slough. Another leisure
client is American Multi Cinemas: fol-
lowing the commercial success of The
Point, Milton Keynes, with its 1200-
seater social centre, fast food halls, bars,
terraces, foyers and ‘ten plex’ cinema,
AMC are going ahead with more than
ten 8- or 1(-screen centres throughout
the UK.

Granada TV has commissioned a
series of projects from BDP Manches-
ter; including rebuilding Coronation
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Diploma in Acoustics and Noise

Control 1987

Titles of Diploma Projects

e
Fhotd be Leart, My.-«h’w

Bristol Polytechnic

Environmental impact of quarry blasting

Is the modern motorcycle noisier than the modern car?

The design and performance of a silent vacuum supply for a player piano
The evaluation and control of neoise from clay pigeon shoots

Investigation of sound insulation in a new built tenement and identification of the flanking transmission

paths

An investigation into the noise and vibration problems associated with the instatfation of personal lifts

for disabled persons on the party walls of residential dwellings
Neise and vibration study of a factory relocation development
Assessment of future noise environment around Locking Castle development area

Colchester Institute

Properties of various materials when used as secondary vibration isolators
Clay pigeon shooting — noise assessment

Noise from an extract ventilation unit

Traffic noise assessment and the road surface as a component

Design and performance of a combined silencing system for a single cylinder diesel engine
Acoustic treatment of high pressure axial flow fans in scries

Aireraft noise at Cambridge

Swimming pool acoustics

Design of fans for low vibration applications

Rail freight traffic noise on Ipswich to Felixstowe line

Pnecumatic breakers — practical and legislative noise control

Fan noise from a grain storage unit and construction of an attenuator
Noise from a 2000 tonne onion store

Engine test bed noise and its attenuation

Noise criteria and control of microlight aircraft

Cornwall College

Using the Epson Hx 20 Microcomputer as a back-up for noise measurement in the field
The noise from powerboats

The control of noise emission from an externally sited refrigeration plant

Derbyshire College

The natural frequencies and damping ratios of a short railway rail
Design of noise control package for food processing machines
Noisc and vibration produced by blasting at a new minc site
Control of industrial noise in the heavy plant fabrication shop
Noise from road heading machines

Diesel locomotive silencer design and noise measurement
Attenuated performance of in-duct fan noise for different splitters
Production and implementation of a hearing conservation policy
Landscape and parks maintenance: noise and vibratton aspects of tools
A device to control amplified sound

Railway noise and housing development

The prediction of sound outdoors

Reduction of noise in Mark 3 sleeping cars

Heriot-Watt University

The sound insulation of a timber joist floor

Noise levels of refuse collection vehicles
Occupational noise exposure — municipal incinerator
An acoustical assessment of Motherwell Civic Centre
The stiffness of porous materials

Noise levels inside a slaughterhouse

Leeds Polytechnic

Investigation of party wall insulation

Use of the microcomputer in acoustics

Protection of hearing at work

Evaluation of noise from a clay pigeon shoot

The problem of speech communication and reverberation times in open plan offices
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Liverpool Polytechnic

The effectiveness of sound insulation works at a house in Stockport

The effects of atmospheric variables on the propagation of sound over increasing distance

An investigation into the noise exposure of light aircraft flying instructors

An investigation into the effects of cuttings and embankments on railway noise

An investigation of the levels of vibration produced during power driving and its effect on buildings and
pcople

Improving a lecture hall’s acoustic performance

The use of a single dB(A) level difference to characterize the effectiveness of a glazing system

Subjective assessment of sound levels from car stereos and their effect on hearing loss

North East Surrey Cotlege of Technology :

Investigation into noise levels associated with the use of a Kenting drilling rig 26 at Aldingbourne Rise
near Bognor Regis

The effects of noise from a new road on the working environment in a nearby office building

Implications of road traffic and railway noise (including vibration) on a proposed housing development
site

Investigation into the sound insulation properties of a floor between two conversion flats

Investigation inte the noise problems of Broadoak village hall

Investigation into the sound levels recorded from a water cooling tower compared with prediction
methods

Investigation into noise from model aircraft flying at Barton’s Point, Isle of Sheppey, Kent

Project to investigate the relationship between motorcycle silencer design and frequency attenuation

Consideration of noise caused by the use of a bottle bank

Investigation of low level noise originating from a boiler room sited beneath a residential property

Assessment of airborne sound insulation in a recent housing development

Investigation into the airborne sound insulation properties of a party-wall timber-stud partition

Comparison of the measured and predicted positions of the 70 db{A) L1 (18 h contour), and future
shifts in position of this contour across a site earmarked for housing development

Naise problems in an open-plan office

A study of the proposed Channel Tunnel rail traffic 1987

Acoustic assessment of the Band Practice room of the Household Cavalry Regiment

Investigation into the sound insulation properties of an office partition

Examination of aspects of motorway noise. with particular reference to the M25 and the Ashtead/
Leatherhead Gap

An answer to a typical noisc problem from roof mounted plant causing environmental problems to
nearby residences

Assessment of the comparative noise rating of window types

To further reduce noise emitted by noisy vacuum pump inside enclosure

Investigation of window sound insulation around Heathrow Airport

Assessment of noise produced from a commercial laundry situated in a residential area

Acoustic assessment of the Broadbridge Heath Free Church

Investigation into the notse levels and possible risk of hearing damage to workforce at a factory

Sheffield City Polytechnic

Assessment of a hearing conservation programme in a steel company

Noise nuisance caused by barking dogs

The use of sound exposure level (SEL) in the measurement and prediction of railway noise

Study of the sound transmission between two flats, before and after the installation of sound insulating
material '

Survey of noise dose levels (LEQ) reccived by refuse vehicle drivers

Assessment of the impact of vibration on a community from a light rail transit system

Assessment of environmental noise levels following the introduction of a light rail transit system

Assessment of noise levels during quarry blasting

Dance studios — a cause for complaint?

Investigation into an alleged noise nuisance from a village hall

Prediction of peak particle velocity on a residential structure from quarry blasting

Sound insulation of party walls in dwellings

A heanng conservation plan for Doncaster Abbatoir

Calculation and measurement of sound pressure levels in a reverberant area

Investigation into the causes and effects of exposure 1o noise of meat inspectors in a pig slaughterhouse

Taottenham College

Inadequate sound insulation in flat conversions: a case study and legal implications

The acoustics of Sadlers Wells Theatre

Investigation into noise problems at Hertfordshire BTR Ltd, Dunstable

An investigation into levels of gravel extraction noise on surrounding residential property
A study to compare the 1967 BS4142 with the revised 1987 version

Studies of noise exposure levels experienced by clay pigeon shooters

Sound insulation in converted dwellings — a practical guide

Noise implications of the proposed redevelopment of Hartlands Road Fareham

An investigation into noise emitted from plant commonly available for hire to both public and trade
A field investigation into railway noise propagation

The suitability of Westminster City Council Chamber as an auditorium

Acoustic test and design report on the Broadcasting House Lendon

An investigation of noise nuisance and sound insulation

An investigation of road traffic noise levels at a residential development in Harlow
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Street (some of those attending the
Spring TOA Conference last year in
Salford may recall the walkaround!),
conversion of a listed building for in-
door sets, and a new production build-
ing (this held a full size Chamber of the
House of Commons at the time of the
conference visit). The latest project is to
set up a ‘Studio Tours’ Centre based on
Hollywood precedents. You go in a
party of 30 and ‘experience’ different
film-making techniques. High perform-
ance sliding doors/walls will hide the
surprise of a steam train hurtling to-
wards you on a hydraulic ram from the
hushed demonstration of sound dubbing
in the stop-off point before. Fires break
out in Baker Street as you pass in your
tram. You can see a circus in a new
auditorium, built at arm’s length from
copious steam trains (the Greater Man-
chester Museum of Sciencé and Indus-
try is next door neighbour to Granada
and BDP are involved in multi-million
building works there also — including
several auditoria). Another major con-
version scheme is the BDP London
proposals for the Institution of Civil
Engineers, Westminster. This fine
Edwardian building will have improved
halls for conference venue use.

Half our work has been for outside
architects. We have worked with local
authority clients at the Albert Hall,
Bolton, rebuilt as a chamber concert
hall for 700 audience, and a multi-
purpose hall for 1500 at Carlisle. Private
architects are happy to work with us,
although sometimes suspicious of the
scale of BDP, its success and depth of
design market penetration. We are
nearing completion of a 550-seater reci-
tal hall in Worcester (architect Buttress
Fuller Partnership) and our second
private-sector school music building,
with larger recital spaces, rehearsal
rooms and small practice rooms,

A major commercial consultancy is
on a new printing building for the Daily
Mail, an investment potentially exceed-
ing £100 million (architects Watkins
Gray International). The challenge here
is to adequately contain the noise of
presses, by high performance building
fabric to protect local residents. Control
rooms and noise havens are double
glazed, or separated by 11 mm multi-
laminate interfayer ‘Pyrostop’. A 96-
hour site noise survey in Surrey Docks
was somewhat longer than our normal
attendance.

Other architects with whom we have
worked include Jeremy Dixon/BDP,
Troughton McAslan, Byron Clark Part-
nership, and Frank Shaw and Partners.
The latter have involved us in a large
teaching hospital development in
Shefheld. cortd on page 8
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Developments in Instrumentation and
Computation in Acoustics

26
his one-
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day meeting of the Institute permanent Noise Monitoring System’

was held on Tuesday, 26 May at the
Society of Chemical Industry in Lon-
don. Only 35 or so delegates attended
this meeting, which was a disappoint-
ment in view of the topic and the venue.
It is always difficult to determine precise
reasons why attendance at a particular
meeting is poor. In this case the fact that
about a quarter of those attending were
late registrants would seem to suggest
that holding it on the day after an
English bank holiday had something to
do with it. It merely serves to illustrate
just how many things have to be con-
sidered by the organizers of the meet-
ings programme. It will go into the store
of experience and will (it is hoped) be
avoided in the future.

The bad news for those people who
did not make the effort to attend is that
they missed an extremely good meeting!
The majority of the papers considered
instrumentation for measuring and log-
ging noise levels in some form or other
but the variety of the solutions to deal
with slightly ditferent situations was
tascinating. The meeting started with
the exceptions to the measurement rule.
The curtain-raiser was a paper on ‘A
New Microcomputer System for the
Assessment and Development of Sing-
ing Ability’ which was presented by
David Howard of University College
London and demonstrated an interest-
ing but, to most of us 1 am sure,
unexpected application of microcompu-
ter technology in the wider field of
acoustics. Computers are good for per-
forming calculations and presenting the
resuits graphically and Stuart Bennert
and Alan Maneylaws of British Coal
had taken advantage of this in the
development of their software for pre-
dicting machinery noise in the coal
industry environment, although the
same technique could be applied to
many situations,

All the noise monitoring and measur-
ing papers were interesting and [ apolo-
gise in advance to those authors to
whose papers I do not draw particular
attention in this necessarily brief report.
Ralph Weston of RAF Halton high-
lighted many of the problems that face
people who are trying to monitor noise
levels in the great outdoors. He also
reminded us of how almost all environ-
mental noise monitoring was performed
in those distant days before the L.,
meter arrived and then went on to
describe the design of the ‘Semi-
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that the RAF has commissioned. He
then somehow managed to arrange a
practical demonstration of the noise
levels produced by a low flying military
aircraft during the lunch period which
followed his paper.

Lunch was a particular high point in
the day’s proceedings if not the whole
vear. For those of us who can barely
remember what the word ‘summert” is
supposed to mean, the day was a
beautiful early summer’s day with warm
sunshine and a cool breeze. To make
the most of this unusual condition the
lunch was served in the paved courtyard
with a fountain playing and it made the
return to the lecture theatre all the more
difficult. En route there was also a small
exhibition of the instrumentation that
was the subject of many of the papers.
This provided another admirable reason
for delegates to dawdle on the way.

The friendly rivalry between the vari-
ous systems being described can best
be highlighted by drawing attention to
the juxtaposition of two papers in the
middle of the afternoon. Dudley Wallis
of Cirrus Research Ltd extolled the
virtues of storing all the raw data in the
Sound Level Meter and then using a
computer to retrieve it and process it in
a variety of ways at a later date, while
Martin Armstrong of Bruel & Kjaer
(UK) Ltd put forward the opposing

viewpoint, advocating the use of a
clever meter that could provide almost
any form’ of data reduction on the spot.
For me, Martin’s paper will be particu-
larly remembered for his definition of
the historical time frame of Sound Level
Meters — BC being Before Computers
and AD After Digitization! Not all of
the computers discussed were the
desktop varieties that are now found in
homes and offices. Martin Lester and
Julian Morgan of Liverpool Polytechnic
presented two papers that were related
to ‘Multi-Channel Data Acquisition and
Processing for Intensity Analysis’. The
machine that.they were using for their
processing was a significantly more
sophisticated piece of equipment. 1
hope that this brief review will encour-
age many people to order copies of the
Proceedings so that they can see just
what they missed in the full programme
of eleven papers.

[ would like to thank all those people
who contributed to the success of the
day by giving papers, bringing equip-
ment to the exhibition or just attending
as a delegate. I hope they found it worth
while. The Society of Chemical Industry
are to be congratulated on the sur-
roundings and services that they pro-
vided for this meeting and finally thanks
should go to the meeting organizer,
Fred Mak, who put so much effort into
the organization. It was a tragedy that in
the event he had to go to work and
could not attend the meeting, but it was
a tribute to his organization that the day
ran so smoothly in his absence.

Robert Hill ——p—

Acoustics at Building Design Partnership
{continued)

The pressure of work load has not
prevented us writing on acoustics, which
also serves as a showcase to some of our
projects. Detailing for Acoustics (Lord/
Templeton) is in its second edition and
The Architecture of Sound (Lord/
Templeton) came out in September
1986. This includes 34 case studies of
auditoria world-wide. Acoustic Design
(Templeton/Saunders) is a primer. All
three are published by The Architec-
tural Press Limited.

As a wholly-owned subsidiary of
BDP, we are of modest scale (four in-
house, with seven of Peter Lord’s De-
partment providing complementary
technical back-up). With rising external
noise levels, greater client expectation,
and increased use of air conditioning
plant within buildings, the market for
acoustic consultancy in the building

industr}ppears to be wider than everﬂl ¢ T 4

NATLAS Accredits AIRO

Following a detailed assessment of its
operating and technical procedures, the
Hemel Hempstead based firm AIRO
{ Acoustical Investigation and Research
Organization Ltd} has been accredited
as a NATLAS laboratory listed under
registration number 0483. The accredi-
tation encompasses measurements of
sound insulation and sound absorption
to British and Tnternational Standards,
together with field measurements of
noise levels from lawnmowers and
generating plant under the EEC Article
100 Directives.

Technical Articles
The editorial board would welcome offers
of technical articles on Acoustics and
related subjects likely to be of general
interest, Please contact the Editor, John
Tyler. at the address on page 1.

- (_ . .
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2 The First Franco-Britannic Meeting on Speech,
Plestin-les-Gréves, Lannion, France, June 35, 1987

Fonr e on

In September 1986 a meeting of the
Groupe de la Communication Parlée of
the Société Frangaise d’Acoustique was
held which was attended also by some
members of the TOA Speech Group.
During that meeting, it was suggested
that the forging of international links
between speech communities should
perhaps be carried beyond the stage of
informal contacts and collaborations in-
volving isolated groups and individuals,
though these were still both useful and
productive. The Chairmen of the British
and French Speech Groups agreed to
hold a Franco-Britannic Meeting on
Speech at Lannion in June 1987 with the
initial objectives of ‘establishing a first
contact between two neighbouring sci-
entific communities, reviewing the
range of leading work being done by
each, and discussing common research
aims’. It was agreed that the first meet-
ing should be a relatively small and
informal one, to which the French and
British Speech Groups would each in-
vite about twenty-five workers active in
speech research, representing as wide a
range of interests and backgrounds as
possible. As many as possible of the
major centres of speech research in each
country should be represented.

The Speech Group committee issued
invitations early in the vear after some
difficult and unlooked for decisions. The
organization of the meeting and
arrangement of local facilities and trans-
portation in Brittany was undertaken by
our French colieagues and hosts with
the generous support of the Centre
National d’Etudes des Télécommunica-
tions (CNET) at Lannion. As a result,
twenty-four British scientists, together
with their French counterparts, duly
arrived at the Kerallic Domain by the
morning of 3 June. The accommeodation
blocks, conference facilities and res-
taurant of the meeting venue were
centred around a chateau on a wooded
cliff above the sea at Plestin-les-Gréves,

Old friendships were renewed, and
new ones quickly formed during a
morning visit to CNET to see the work
and organization of CNET and the way
in which speech research is fostered in
French governmental and academic in-
stitutions. Demonstrations of current
CNET research projects in speech
synthesis and recognition had also been
arranged.

The meeting proper began in the
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afternoon of 3 June and continued the
following morning with brief, five-
minute presentations concerning the
organization, facilities, current work
and future aims of each of the major
laboratories and groups represented at
the meeting (nearly thirty in all),
assisted by printed surveys which the
French organizers had prepared and
issued prior to the meeting. The sur-
veys were presented in two parts. The
first was a list of laboratories, summariz-
ing their names and addresses, the
number of scientists working in them,
their broad areas of interest and the
major equipment, essentially computing
machinery, which they used. The
second was a list of speech scientists,
summarizing their names and addresses,
the principal activities of their laborator-
ies, the individual research pursuits of
the scientists and their future objectives.
These directories, of less than one A4
sheet per entry, are regularly compiled
by the Groupe de la Communication
Parlée of the Société Frangaise
d’Acoustique. They proved to be so
useful and informative that the commit-
tee of the Speech Group is currently
considering emulating the French exam-
ple and undertaking a similar exercise in
Britain. No doubt Speech Group mem-
bers will be hearing more soon about
this first positive outcome from the
Franco-Britannic Meeting.

The second stage of the meeting
began in the afternoon of 4 June and
continued on the following morning.
Four discussion topics were selected to
explore the future of speech research,
each chaired by two leading British and
two leading French scientists and lasting
about two hours. During the first part of
each session, discussion papers were
presented, and opened to general dis-
cussion in the latter part of the session,
The first session was devoted to ‘Phone-
tics’ and among the issues discussed was
the future of phonetics and its role in
automatic speech synthesis and recogni-
tion. The second session, on ‘Synthesis
and Evaluation’, considered how synth-
esis could be improved, what its applica-
tions were and how its quality could be
evaluated. There was much discussion
about synthesis by rule, the nature of
those rules and how to build suitable
knowledge bases into synthesis systems;
and the problems of prosodic effects
and inter-speaker variability. However,

Sheeth oy Mooy

the popular notion that good automatic
speech synthesis is yet a ‘solved’ prob-
lem, still less that the human articula-
tory system has yielded up all its secrets,
was firmly disposed of! The third discus-
sion topic was that of ‘Recognition and
Evaluation’, similar questions being
asked about recognition to those about
synthesis. The core problem of pattern-
matching raised examinations of con-
nectionist models and parallel proces-
sing techniques. Speech perception stu-
dies also were felt by some participants
to have a role to play in elucidating
successful mechanisms of speech recog-
nition. The final discussion session,
‘Technology and Market’, debated the
relatively slow development of speech
technology. There was one claim that
there would be an enormous market for
a recognizer that could reliably disting-
uish the word ‘yes’ from the word ‘no’.
It is not clear whether our French
colleagues have a similar problem! In
parallel with the discussion sessions,
demonstrations by a number of labor-
atories represented at the meeting were
offered for viewing. They included
speech recognition systems and a video-
disc based system for lip-reading train-
ing and assessment. A comprehensive
range of published reports was also
displayed and made available to partici-
pants.

The discussion sessions, comple-
mented by the convivial meals, proved
to be a most useful catalyst and amply
fulfilled the hopes of the organizers. The
interchange and dicussion of informa-
tion and ideas continued long after the
end of the formal sessions. It rapidly
became clear that the scope for interna-
tional co-operation was founded on
much stronger common ground than
had been previously apparent to any but
a few groups of speech researchers.

However, the final session in the
afternoon of 5 June, a review and
evaluation of the meeting itself, showed
that much more had been achieved.
Four important developments emerged
to seal its success, all of which are now
being carried forward. Firstly, the
arrangements for the interchange of
electronic mail between participants
were clarified and encouraged. Second-
ly, it was agreed in principle that the
British Speech Group and the Groupe
de la Communication Parlée should
interchange information by appending
material transmitted across the Channel
to informal newsletters issued to their
memberships. The French already pub-
lish a newsletter regularly, and the
Speech Group committee is therefore
considering a similar publication. Third-
ly, the committee of the Speech Group
has approved a proposal that the Chair-
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men of the British and French Speech

Groups should explore the possibility of

establishing a European Speech Asso-
ciation. This is being handled by a
working party led by René Carré, and it

is hoped that a further announcement

will have been made at the European
Conference on Speech Technology in
Edinburgh in September 1987. The
fourth outcome of the meeting was the
decision to hold a second Franco-
Britannic Meeting on Speech at the
University of Sussex in 1988, oriented
more towards technical issues. The in-
tention will be to invite papers in
specific fields of speech research, so that
larger numbers of speech workers span-
ning a wider spectrum of activities can
benefit from the Franco-Britannic asso-
ciations that were so successfully formed
at the first meeting.

Judging by the success of the first
meeting, there are excellent prospects
for future Franco-Britannic co-
operation. As one participant said, it
was a very good meeting ‘extremely full
of entente cordiale’. For that, the parti-
cipants are indebted to the Groupe de la
Communication Parlée of the Société
Frangaise d’ Acoustique, to CNET, and,
especially, to Christian Benoit,
Jacqueline Vaissiere and Claire Issler,
who invested so much time and effort in
the venture.

List of participants P ‘j‘

n, A Fourcin, V Hazan and M Huckvale (Dept. of Phonetics and
Linguisticsy, University College London); W Ainsworth (Dept. of Communication
and Neurosgences, University of Keele); P Alderson (IBM UK Scientific Centre,
Winchester);\M Brooke (School of Mathematical Sciences, University of Bath);, C
Darwin and 3, Isard (Experimental Psychology Unit, University of Sussex); F
Fallside (Engingering Dept. University of Cambridge); H Fuller (NPL, Tedding-
ton); S Hiller any J Laver (Centre for Speech Technology Research, University of
Edinburgh); J H§lmes (Uxbridge}; R. Moore (RSRE, Malvern); R Patterson
(MRC Applied Psychology Unit, Cambridge); DD Pearce (GEC Research L.td,
Wembley); J Peckhayn (Logica Cambridge Ltd); C Scully (Dept. of Linguistics and
Phonetics, Universit\ of Leeds); C Shadle (Dept. of Electronics, University of
Southampton); A Simdps (Dept. of Computer Science, University of Sheffield); M.
Tatham (Advanced Spgech Technology Laboratory, Universit of Essex); M
Taylor (Smiths Industridg, Cheltenham}; and 1 Watson (Pho ] Laboratory,

University of Oxford). v ( '( i .
French M

C Abry and L-J Bog (ICP, Institut de Phonétique,
R Descout, § Maeda, C Sorin and J Vaissiére (Centre Natidpal d'Etudes des
Telecommumcatlons Lannion); G Boulakia and 1 Guillia Institut Ling.,
Université de Paris VII, Paris); J Caelen, R Carré and B Guerin (ICP, Laboratoire
de la Communication Parlée, Grenoble); N Carbonell and J-P Haton (Centre de
Recherche en Informatique de Nancy, Equipe RF-TA, Nancy); G Chollet and J-P
Tubach (Ecole Nat. Sup. des Télécommunications, Paris); M Eskenazi and J-S
Lienard (LIMSI- CNRS, Orsay); G Alcouffe (Société Crouzet Valence); J-P
Lefevre (Société OROS, Meylan); A Marschal and M Rossi (Institut de
Phonétique, Aix-en-Provence); H Meloni (GIA, Marseilles); B Merialdo (Centre
Scientifique, IBM France, Paris); G Perennou (Cybernétique des Enterprises,
Reconnaissance des Formes et Intelligence Artificielle, Toulouse); J Potage
(Société Thomson, Gennevilliers).

renob]e) C Benoit, MCartler

N Michael Brooke\/

CELBOOO

REALTIME
FREQUENCY
ANALYSIS

SYSTEM

CEL-8010, 8020 features
41 parallel 1/3 octave band filters
3 wide band filters Lin, A, hand-arm
Audio and vibration capablility
Wide 80dB dynamic range
Multiplex up to 16 input channels
Built-in white/pink noise generator
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System Features

® Computer controlled, using standard CBM units
m User friendly operation, split-screen, menu driven
m Disk drives for data storage and retrieval
m Printer for hard copy of spectra/band level listing
= Up to 55dB gain in 5dB steps
® Calibration with wide range of microphone and
direct inputs
Pre-weighting of 1/3 octave bands
Selectable time constants
Lin, exp and peak hold averaging with and
without sampling interval
40dB or 80dB wide dynamic range for display
Selection of up to 16 muitiplexed inputs for
sound power calculations
Calculation of Transfer Functions from measured
or manually entered spectra

Lucas CEL Instruments Ltd

35/37 Bury Mead Road,
Hitchin, Herts, SG5 1RT
Tel: Hitchin (0462) 52731
Telex: 826615 CEL G

2
LINSTRUMENTS

INSTRUMENTS
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CRL 2.36 Data Logging Leq Meter
CIRRUS RESEARCH — THE QUIET ACHIEVERS

Features:

114,000 Separate Leq stored
RS232 Computer interface
120dB Total dynamic range
1/8th sec time resolution
0,1dB level resolution

Up to 2 weeks data logging
Non-volatile internal memory
Accepts all DP15 accessories
L3M microphone interface
Full software supplied

Internal source coding

Full 16 bit processing
Displays normal and max Leq
Automatic mic calibration

|
.Il@ |
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“OUT-BOX PROCESSING — A MEASUREMENT

The CRL 2.36 is the world’s first
16 bit short Leq meter. Up to
114,000 separate Leg values can
be stored in the internal memory
in Yath 1 or 10 second periods.
The data in the CRL 2.36 cannot
be accidentally destroyed and at
any time later can be downloaded
to an external computer for mea-
surement.

The dynamic range is 120dB and
no controls need be used during
acquisition. Thus the only vital
task at acquisition time, is to have
the meter in the correct place.
Even calibration is automatic; all
you do is put on a sound source
and press a button!

The data is kept in unchanged
integrated form on the floppy disk
and as many copies as required
can be made, to be re-played on
any compatible computer. Thus

REVOLUTION?”

raw data copies can be archived
or even sent to the other side of
the world.

During the measurement phase,
ANY index or statistic of the noise
ievel can be calculated, assum-
ing peak is not involved. The
software provided with the CRL
2.36 will calculate the Leq be-
tween ANY two periods; measure
ANY Ln between ANY times in-
side the file. There is no limit how
often you can have a printout,
from the basic period, which can
be Vsth second, up to the full
114,000 short Leq periods, which
can be well over a full week. All
the decisions on “What to mea-
sure” are left until this measure-
ment phase. No decisions have
to be taken at acquisition time.

This separation of acquisition and
measurement, opens up new

possibilities for acousticians. Not
only can more data be obtained
than with an older generation
community noise analyser, but
the analysis is a scale order
quicker. As the power of current
desktop computers is so much
greater than even the very best
“in-box” processing Leg meters,
calculations which would have
been impossible in commercial
consultancy become routine. If,
for example, an authority decides
to ask for 1 minute Leqg’s instead
of 15 minutes, it is no problem
with the Cirrus software. 4 key-
strokes and it will be done! With
other systems, no matter how
sophisticated, it would be impos-
sible. With “in-box” processing
Leq meters, the original time
scale is fixed at acquisition With
“out-box” processing everythnng
is fixed on replay.

CIRRUS RESEARCH — PUTTING COMPUTERS TO WORK IN ACOUSTICS

Cirrus Research Ltd, Acoustic House, Bridlington Road, Hunmanby, North Yorks. Tel: 0723 891655
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COMPOSERS’ DESKTOP PROJECT
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The Composers Desktop Project (CDP)
is an initiative to bring extremely powet-
ful music-computing facilities within the
grasp of the average musician or college
department for the first time.

Using cheap but powerful domestic
computing and digital hi-fi equipment,
the project is adapting sophisticated
computer music tools developed at such
international research centres as Bell
Laboratories, The Computer Audio
Research Laboratory (UCSD, Califor-
nia) and TRCAM over the last 20 years
to run on a low cost digital music
workstation in your own home.

Apart from handling conventional
musical (MIDI) data it will be able to
completely restructure recorded sounds
or synthesize new sounds in any con-
ceivable way, with 16-bit professional
audio precision.

The project will use the ATARI-ST
microcomputer, and the SONY PCM
Digital Recorder as part of a compact
digital sound studic and sound-
processing laboratory. The recent adop-
tion of international standards for both
music programming languages (‘C’ and
‘Lisp’) and musical data-representation
(‘MIDI’) means that universal music
computer software, developed on main-
frame computers, can be transferred
onto this compact system, and powerful
new musical tools can be developed.

Despite the power of the system,
however, the hardware for one stand-
alone work-station will cost only about
the same as a new upright piano.

Origins of the project

The Composers Desktop Project is not
a commercial organization. It was estab-
lished by a group of Yorkshire-based
musicians concerned with the lack of
major computing facilities for compos-
ers and musical researchers in the UK.
Until the present time anyone in Britain
with a serious interest in this rapidly
expanding field has had to travel to
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Boulez” TRCAM centre in Paris, or to
various research institutes in the USA,

The recent development of cheap
16-bit personal microcomputers, with
very large memory capacity, and the
gradual standardization of approach in
music computing, both in research and
commercial spheres, have made it pos-
sible to contemplate adapting the
powerful tools developed at the major
international centres to run on a low
cost personal system, accessible to all.
This is precisely what the CDP is doing.

Furthermore, as these new tools are
in software (rather than fixed in hard-
ware), the musical environment they
generate is completely open-ended,
allowing a musician to design elec-
tronic ‘instruments’, sound processing
‘devices’, or composing tools according
to his or her requirements, with none of
the restrictions imposed by commercial
hardware design. Ultimately we can
envisage that such a sophisticated
technologically-based music environ-
ment will become as accessible to the
twentieth century musician as a piano
would have been in the nineteenth
century.

A network for co-operation

Equally importantly, the Composers
Desktop Project is helping to initiate a
radically new approach to co-operation
in the field of music/technology through
the establishement of a computer com-
munications network over the telepho-
ne lines, which will enable individual
musicians, schools and colleges to com-
municate with each other and with
centres of research.

This solves a major dilemma for
musicians working in this field. On the
one hand they are faced with commer-
cially packaged software which although
often very good, is inflexible, and cer-
tainly not open to being modified or
rewritten by the musicians themselves,
to suit their own particular needs.

On the other hand, the competition

to use the public-domain facilities at the
world’s major research institutes is so
intense that even for internationally-
established composers there is a two
year waiting-list! Similarly the limited
studio facilities in University Depart-
ments in the UK cannot cope with the
demands placed on them by former
students wishing to continue making
technologically-based music.

The CDP’s network concept and its
cheap hardware, will allow musicians
and music software developers all over
the UK to co-operate with one another
in the development of the tools that
musicians really need. This develop-
ment is seen as so important that a
number of research institutions and
individuals outside the UK have already
expressed an interest in participating in
the project.

What the future holds

Ironically, the development of such
decentralized resources is beginning to
be favoured by the big international
institutions themseives. Composers
lucky enough to be invited to these
centres will in future be able to develop
their ideas in detail in their own home,
before going on to the centre to put the
finishing touches to their work, thus
considerably reducing the pressure on
the centres’ own resources.

There are also plans afoot to establish
software research projects based around
the system, at the University of Keele,
and also at the University of York,
which has already co-operated in the
development of a hardware interface for

the music workstaﬁ%
7 " Richard Orton

Ardrew Bentley
Thomas Endrich Trevor Wishart
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ACCENT SYSTEMS — Acoustic and Environ-
mental Technology

Enterprise Oil ple, having recently ac-
quired ICI Acoustics, have re-launched
the company as ACCENT SYSTEMS -
Acoustic and Environmental Tech-
nology.

Accent Systems is a leading specialist
in the design and manufacture of ad-
vanced products for noise and environ-
mental control, their engineering design
and contract management teams being
capable of handling the most complex
projects. The company’s selutions are
helping to meet noise control criteria,
provide employers with means to meet
environmental regulations and make
workplaces safer and more pleasant for
operators.
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Outdoor Sound Propagation

One-day meeting at the Society of Chemical Industry, London, on 14 September 1987

Measurement of the Reflection Coefficient of
a Material with lll-defined Surface

Yasushi Miki

institute of Interdisciplinary Research, Faculty
of Engineering, The University of Tokyo,
Japan

A new method for measuring the reflection
coefficient is proposed. In this method the dis-
tance between a material and an observation
point is estimated from the minimum phase
property that the sound reflection system may
have, and the direct measurement of the distance
is not needed. Therefore, this method is applic-
able to the case that the surface of a material is
not well-defined, such as grassland. The case of
non-minimum phase is also discussed.

Impulse Measurement of Ground Impedance

A J Cramond and C G Don
Chisholm Institute of Technology, Australia

The main features of an impulse technique for
determining soil impedance from the shape
change to an acoustic pulse will be summarized.
A comparison will be made of measurements
obtained over a variety of soil types and with
different coverage. This will highlight some of the
advantages and disadvantages of the pulse
technique. Finally, the effect of adding moisture to
the soil will be described. This gives rise to narrow
peaks in the impedance at one or more frequen-
cies, which have not yet been adequately ex-
plained by models involving a layered ground. A
simple method of determining an effective flow
resistivity of moist ground will be outlined.

EEC Lawnmower Certification and the Effect
of Ground Absorption

Richard D Bines
Sound Research Laboratories Limited

Experience is presented on the results of de-
velopment programmaes for three major UK lawn-
mower manufacturers to produce quieter ma-
chines in order to meet the EEC Directive 84/538
on grass cuiting machinery. The effects on the A
weighted sound power levels of some 40 ma-
chines tested in accordance with the directive are
used to illustrate the various contributions to the
total noise generated by a machine. Tests were

carried out within a Reverberation Chamber, in-

free field with a reflective surface and on different
grass surfaces. The effect of these different
surfaces is illustrated even though each location
satisfied the site qualification procedure required
by the Directive.

The proposed use of an artificial surface with a
fixed absarption coefficient is discussed.

Ground Effect on Long Range Sound
Propagation

Johann Wempen

University of Oldenburg, West Germany

The prediction of outdoor noise propagation
requires the knowledge of the acoustic properties
of the reflecting ground surfaces. The behaviour
of outdoor grounds is examined at ranges from
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20 m to 100 m. The dependence on grazing angle
and source-receiver separation is considered to
enable a correct extension to larger distances.

The transmission of sound along those surfa-
ces can be described by the theory of sound
propagation at grazing incidence. It predicts a low
pass characteristic for realistic soil surfaces that
may be described by their specific normal impe-
dances.

The frequency dependent impedance for a
variety of surfaces is deduced from measure-
ments and an attempt is made to classify the
surfaces in terms of characteristic behaviour of
the impedances.

The Boundary Integral Equation Method in
Qutdoor Sound Propagation

S N Chandier-Wilde and D € Hothersall
University of Bradford

The boundary integral equation (BIE) method is
restricted to the prediction of sound propagationin
a homoegeneous still atmosphere, but allows
arbitrary boundary shape and surface impedance.
A BIE, for propagation above an inhomogeneous
impedance plane, is given, its numetrical solution
by a product integration method recalled, and
recent results on the implementation and con-
vergence of the numerical method are stated. The
case of propagation from a line source over a
parallel infinite barrier of finite thickness, situated
on a homogeneous plane, is then discussed. A
new BIE formulation for this problem is stated,
which uses the numerical solution for the inhomo-
geneous impedance plane, and which can be
shown to have a unique solution. A method of
numerical treatment of this BIE is discussed, with
reference to its accuracy and efficiency as a
function of the wavelength, Comparison is made
with analytical results and with model experi-
ments. Numerical results, on the effect of different
barrier configurations, are presented.

Propagation of Sound from Industrial Sites
through Built-up Areas

Ing C A Nierop
M + P raadgevende ingenieurs B.V.,
Aalsmeer — Holland

Within the framework of the Dutch Noise Abate-
ment Act rules were given to measure and
calculate noise propagation in the vicinity of
industrial plants. The ‘Handleiding Meten en
Rekenen Industrielawaai’ (guide for measuring
and calculating industrial noise) suggests techni-
cal procedures for this.

Not included in this guide is a method to
calculate the excess damping due to buildings in
residential areas. This excess damping is mainly
due to screening and scattering.

At first a more gualitative method will be
discussed, based on the resulis of a great number
of measurements in the field. From this an
average damping term has been determined for
different types of buildings.

The damping term refers to the free field
propagation as calculated from the Dutch propa-
gation model {down-wind propagation). A more
analytic method, based on a calculation model for

sound propagation in factories, is now being
developed.

Sound Propagation in Three Environments,
With and Without Snow

K Attenborough and H M Hess
The Open University, Milton Keynes, UK

J C Rogers and S M Lee
Michigan Technological University,
Houghton, MI, USA

A series of outdoor sound propagation measure-
ments has been conducted. Three environments
were selected: pine forest, a deciduous wood,
and bare ground. Measurements were conducted
during the summer with annual foliage present
and during the winter with snow present. Snow
depths were variable. The controlled sound
source, a loudspeaker located at a height of
approximately 1.3 m, was driven by a white noise
source and amplifier. Receiving points were
established at several ranges, 12 m, 24 m, 48 m
and 96 m, Two different receiver heights were
used, 1.2m and 2.5 m. Received signal power
spectra were averaged at each of the receiving
points using a two-channel spectrum analyser
and then stored on magnetic disk for analysis.
Several plots of sound attenuation with distance
have been prepared for compatrison of attenua-
tion characteristics for the different experimental
configurations.

Meteorological Effects on Sound Propagation
in Forests

M J M Martens and W H T Huisman

Group of Eco-acoustics, Laboratory of Experi-
mental Plant Ecology, Catholic University,
Nijmegen, The Netherlands

Due to the typical thermodynamic properties of
high-growing vegetation, the woodland micro-
climate differs systematically from the microcli-
mate of an open terrain or a build-on area. Since
sound propagation at ranges longer than 100 m is
strongly influenced by temperature and wind
gradients, the differences in microclimate have to
be reflected in differences in sound transmission.

Model output and measurement results will be
presented concerning the triangular relation be-
tween vegetation structure, micro-weather, and
sound transmission.

With regard to noise abatement we will discuss
whether and how vegetation may be used to
manipulate the propagation of noise in the rural
and the urban environment.

Development of a Rabust closed form Integra-
tion Procedure for tracing Sound Rays
through a Stratified Atmosphere

F Walkden and M West
University of Saiford

Integration of the characteristic equations for
three dimensional ray paths can be performed by
using standard numerical procedures, However,
for rays which return to the ground, the number of
integration steps becomes prohibitively large.
Assuming that the atmosphere can be divided
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into thin strata, such that over each stratum the
wind and sound speed behave in an approxi-
mately piecewise linear manner, the integrards
can be manipulated so that integration using
standard closed form procedures is feasible with
this approach. The ray path computation is found
to be significantly improved in terms of its speed
and accuracy. The closed form procedure,
however, is prone to breakdown due to sensitivity
to small errors in the coefficients of the integrands
under certain conditions. The development of a
computer program for tracing the rays which
overcomes these sensitivity problems is descri-
bed.

The use of the three-dimensional ray paths in a
procedure for calculation of enhancement factors
on the ground is discussed.

Application of Creeping Wave Theory to an
Acoustic Impulse

A J Cramond and C G Don

Chisholm Institute of Technology, Australia

The theory of sound penetration of the refractive
shadow boundary by creeping waves is outlined
and the predictions compared with experimental
impulse propagation results. Initial discrepancies
in both pulse shapes and amplitudes were attri-
buted to the restrictive approximations in the

/,_’ﬁ—\

Contributions and information fo
the October issue of Acoustics Bul-
letin should reach the Executive
Editor, Marjorie Winterbottom at
14 Witney Road, Long Hanbor-
ough, Oxon OX7 2BJ, no later
than Thursday 19 November,

theory. Removal of some of these approximations
has resulted in a significant improvement,
although the theory overpredicts the attenuation
well inside the shadow zone. The effect of
changing the ground impedance on both the
theoretical and experimental impulses will also be
discussed.

The Dependence of Outdoor Sound
Propagation on Temporally Varying
Meteorofogical Conditions

Dennis W Thomson
Department of Meteorology,
The Pennsylvania State University, USA

Diurnal and weather dependent variations in
atmospheric temperature, humidity and wind pro-
files are of enormous importance in determining
both the spatial and temporal characteristics of
sound propagated outdoors over distances rang-
ing from a few hundred metres to tens of
kilometres. Depending upon local weather condi-
tions and topography, atmospheric sound chan-
nels may be persistent, but temporally changing,
features for selected source-receiver compass
bearings. The diurnal variability of frequency
dependent atmospheric absorption coefficients
strongly depends upon both weather and surface
micro-rmeteorological conditions. Sound refraction
depends critically upon constantly changing
ambient temperature and velocity profiles.

Using a combination of measurements and
models, we demonstrate in this paper the incred-
ible sensitivity of propagated sound to the struc-
ture of and processes occurring in the atmos-
phere's surface and planetary boundary layers. In
paricular, the spatial distribution and temporal
variations of propagated sound as a function of
frequency are shown for a variety of both typical
and 'extreme’ weather conditions.

Noise Control Foundation
Conference Proceedings
Available

High Technology for Noise Control was
the theme of Noise-CON 87, the 1987
National Conference on Noise Control
Engineering. The Proceedings contain
126 papers on a wide variety of topics
including: noise emitted by gears, valves
and steam tubes, axial and centrifugal
fan noise control, drill noise, chain saw
noise, combustion noise, noise barriers,
highway noise, sound absorptive mat-
erials, and sound intensity techniques;
&00 pages in all. Cost is $60.00; overseas
orders must be paid in US Funds,
through a US bank or a correspondent
bank in the US, and $18 per book
should be added if shipment overseas is
to be by air.

Post to: Noise Control Foundation,
PO Box 2469 Arlington Branch,
Poughkeepsie, NY 12603, USA.

Also available are the Noise-CON
Proceedings for the odd-numbered
years 1973 to 1985, and most of the
Inter-Noise Conference Proceedings for
each year from 1972 onwards. Titles and
prices may be obtained from the Noise
Control Foundation at the above
address,

Sound and Vibration
Instrumentation for

HIRE

SALE @

GRACEY &
ASSOCIATES

High Street
Chelveston
Northants

0933 624212

“Next RDay Deliveries N
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Noise, vibration and signal analysis in a
suitcase sized instrument

Lightweight - only 8kg

Battery operation - up to 3 hours life
Single channel -
Built-in printer for on-site results
Non-volatile memory for data storage

Usual computer interfaces for external
communication and control

up to 20kHz

For fuil details of the CF-21 contact:

Lucas CEL Instruments Lid
35/37, Bury Mead Road,

Hitchin, Herts, SG5 1RT,
Tel: Hitchin (0462) 52731
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North West Branch

“vening Meeting,

g'l:imze of The Art I'ﬁ-l:i'/fw-(-
In June the branch met at Salford
University to hear some of the most
expensive State of The Art Hi-Fi avail-
able. Jim Kerfoot of Sound Decision
Ltd acted as host for the evening and
introduced Peter and Guy from Audio
by Design Ltd who had driven up from
Brighton for this demonstration. Peter
described the philosophy and design of
the equipment which comprised a turn-
table, arm and hand-made cartridge.
Amplification was provided by an
Audio Innovations prototype preampli-
fier feeding two class A valve power
amplifiers and, finally, Snell type C
speakers; the total package, including
good quality cables and connectors,
costing around £10,000.

Peter played several tracks of music
of mainly 1950 to 1960 recordings from
his extensive record collection. There
followed lively discussion on the sound
quality of analogue versus digital re-
cording and reproduction. It was a pity
that there was not a similar quality
digitally based system to put this to the
test in a back-to-back comparison. Mike
Ankers thanked our guests for provid-
ing us with an entertaining and stimulat-
ing evening and the branch adjourned
to a local pub where discussions con-
tinued long into the night. )

Chris Waites
Twenty-eight paople‘atlcndcd the

fourth meeting of the Branch held on 17
June to hear Brian Hemsworth present
a most interesting review of the work
being carried out by British Rail’s
Acoustics Group into the generation
and control of rolling noise.

Many attempts have been made in
the past to produce quiet wheels, with
results varying from very disappointing
to various degrees of improvement.
Before any real progress can be made in
this area it is important to understand
the mechanism of noise generation from
a rolling train. Work was carried out on
BR Inter-City trains to assess the accu-
racy of a theoretical model developed
by Remington in the United States for
predicting the effectiveness of rolling
stock design in reducing the problem; if
the predictions were good, this would
provide a far more cost-cffective tool
than building test models which had
been largely done hitherto. The work
was undertaken at stretches along the

London Brangh
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W .ondon—Edinburgh line with acceler-

peometers placed on various parts of the

track and wheels. The noise generated
was monitored at various distances from
the track and also on the train. The
work confirmed that the main cause of
railway noise was that generated from
the wheel-to-rail interface, and this was
largely due to surface roughness caused
by corrugations on the wheel and track,
the former being due to the effect of
tread brakes.

It was found that the model broke
down when equating the amplitudes
measured to track roughness and train
speed.

For this particular study, the rail was
found to be the main radiator of noise
up to about 1.25 kHz with the wheel
becoming increasingly more prominent
above 1 kHz. The result of this work is
that the method used for the last ten to
fifteen years is still employed. i.e. com-
pare a new design against anything
running which is very close to it, as a
first approximation, although work on
the use of predictive tools is still being
pursued.

Since this meeting, Remington has
published two papers on a revised mod-
el and a vibration study (see JASA, 8,
(6). pp 1805-32).

; r
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Physical Acoustics Group

Ultrasonic Studies of Bone —Rep@afa
e-dayneeting niversity of

Hull, PO May 1987

On 20 May 1987 the Physical Acoustics
group of the Institute of Physics and the
Institute of Acoustics sponsored the
first meeting devoted to the use of
ultrasound for the study of bones. One
of the most serious problems for the
NHS at the present time is the very high
demand for orthopaedic beds from post-
menopausal women suffering from
osteoporosis. Osteoporotic weakening
of the bone leads to fractures of either
the hip, the wrist or the spine in twenty-
five per cent of the female population.

At present the existing techniques for
diagnosing and studying ostcoporosis
nearly all rely on the use of ionizing
radiation. It is difficult to envisage that
they could be used either as a screening
device for the whole population or for
repeated measurements on a particular
patient. In addition these approaches
have accuracies and repeatabilities that
could, with benefit, be improved.

In an attempt to sidestep these prob-
lems a technique was developed some
three years ago to use ultrasound to
measure the density and structure of the
bone. The bone that disappears in the
elderly woman is the inner, spongey
cancellous bone which is particularly
prevalent in the neck of the femur (hip),
the vertebral bodies (spine) and the

contd on page 16
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treasurers have raised queries in the
past about their accounts at head office
and in particular about the difficulty in
obtaining up-to the minute information
about the- balances. T have raised this
matter with the Institute Treasurer and
with-our secretary, Cathy Mackenzie,
and there was some discussion at the
last council meeting on this topic. Every-
body agrees that the situation has to
be improved but there are problems in
introducing a unified scheme that would
satisfy not only G & B treasurers and
the auditors but also the VAT man. We
are pursuing the matter and [ hope 1
shall be able to report satisfactory pro-
gress by the end of the year. In the
meantime any treasurers requiring
financial details should contact Geoff
Jackson directly.

Geoff Kerry s
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radius and ulna in the wrist. An easily
accessible site of the cancellous bone is
in the os-calcis, or heel bone, and this
site was chosen for ultrasonic study. In
particular it was found that the frequen-
cy of ultrasonic attenuation in the range
from 0.2 to 1.0 MHz was particularly
sensitive.

The appropriate index for the bone
state was the rate of attenuation in-
crease with increasing frequency (or
broad band ultrasonic attenuation,
BUA) and this index was found to be
low for an osteoporosis sufferer and
higher for a healthy cancellous bone.
Since the initial development, prototype
commercial equipment has been pro-
duced and has been used by many
centres in the UK and abroad. It was
the purpose of this meeting to bring
together all the interested parties to
review the developments made so far
and to discuss the future relevance of the
technique to the study of osteoporosis.

The meeting was divided into three
sections. Firstly, what factors of the
cortical and cancellous bone influence
the measurements of BUA? Miss M
McKelvie of Hull University described a
series of experiments designed to study
the interaction problem and outlined
the necessary theoretical approaches
required to describe fully the observed
attenuation of ultrasound. This
approach holds the promise of extract-
ing more clearly defined information
from the ultrasonic measurements,
perhaps allowing an absolute measure
of density as well as obtaining structural
information on the cancellous bone,
which is a complex composite material
with filaments and plates of bone en-
closing fat pores.

The second section allowed several
groups to compare the measurement of
the BUA index with alternative tech-
niques such as single photon absorp-
tiometry (SPA), dual photon absorp-
tiometry (DPA), and quantitative
computerized tomography (QCT). Dr
Hames, Mr Pettley and co-workers of
Southampton General Hospital com-
pared BUA with SPA, Dr Hosie of the
Western Infirmary, Glasgow, compared
QCT with BUA, Dr Evans of the
University Hospital of Wales, Cardiff,
compared BUA with both SPA and
QCT, while Dr Kanis and Dr Murray of
the Hallamshire Hospital, Sheffield, re-
ported on DPA, SPA and BUA mea-
surements. In all cases the results were
encouraging for the new technique.

The afternoon session was devoted to
illustrations of the clinical relevance of
the technique. Dr Jones and colleagues
from Loughborough University descri-
bed the relationship between BUA and
total body density, highlighting the com-
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parison by considering two different
populations: firstly a group of highly
active males and secondly a group of
age-matched sedentary males. This was
followed by a paper from Dr J W
Fordham from Middlesbrough General
Hospital describing the use of BUA to
study rheumatoid arthritis with and
without steroid treatment where there is
evidence showing that the steroid treat-
ment leads in some cases to bone
loss.

Finally, the meeting heard the pre-
liminary results of population studies
being carried out by Mr R W Porter and
colleagues at Doncaster Royal In-

firmary. He has undertaken the daunt-
ing task of measuring 2000 old ladies as
a statistical base for the study of fracture
incidence. This should allow the mea-
surement of BUA to be assessed as a
predictor of fracture. Most promising
results were described. The meeting was
rounded off with a paper from Dr C M
Langton, one of the pioneers of the
technique, in which he summarized the
present situation and looked optimisti-
cally to the future. It would seem that
ultrasound has found yet another medi-
cal application.

N
Stuart Palmer 7

Musical Acoustics Group

Visit to the Bentley Piano Company L1d,
Woodchester, Stroud, Gloucester on
Monday 20 July 1987.

On a rather wet day in glorious July
members, together with a spouse or
two, gathered at the Bentley Piano Co
Ltd factory, situated by a millstream at
Woodchester. The event had been or-
ganized in her usual efficient way by
Jennifer Zarek; your Editor knows Jen-
nifer is efficient because he, being a
member of the Group, was present and
was immediately delegated to prepare
the visit report!

When we were told in reception to
expect an Angel to show us round we
wondered if perhaps the musical instru-
ment concerned was, after all, a harp.
However, all became clear when Frank
Angel, Factory Director and a very
practical and down to earth gentleman,
appeared to act as our guide. Frank had
worked his way up to his present ele-
vated position through all the depart-
ments in the firm and thus was in an
incomparable position to convert us all
into expert piano makers.

The Bentley Piano Co Ltd was foun-
ded in 1906 by the grandfather of David
Grover, the present Chairman and
Managing Director. As the founder’s
father and grandfather made Grover
and Grover pianos and David Grover’s
father spent his life with the firm, David
represents the fifth successive genera-
tion, so that Bentley pianos benefit from
a family tradition extending back to
1830. The Bentley name now incor-
porates the following famous names:
Rogers (established 1843). Hopkinson
(1835), Gerh. Steinberg (Berlin 1908),
Zender (1892), Rich. Lipp u Sohn
(Stuttgart 1831) and Grover and Grover
(1830).

The Group had a most interesting
and instructive tour round the factory,

Qioul VA1 T

starting with the cabinet shop. Solid
timber, moisture controlled, medium
density fibre board and chipboard are
all used in their optimum position to
make a strong and dimensionally stable
framework for the working parts. Your
editor, being something of an amateur
cabinet maker, was particularly im-
pressed by the quality of the wood
veneers and the way in which they were
matched. The cabinets are finished in
matt polyurethane or gloss polyester
and both modern and traditional
cabinet designs are produced.

We then progressed through the vari-
ous component shops: iron frames, the
same as those supplied to a famous
West German maker; soundboards and
bass bars made from fine grain Euro-
pean spruce; actions, keys and hammers
made by Herrburger Brooks, the oldest
action manufacturer in the world, estab-
lished in 1810; first quality West Ger-
man Réslau tin plated steel piano wire;

One finished product
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we saw all these components and more
being assembled into complete pianos
and the instruments adjusted and tuned
— what an understatement of the care
and attention we saw given to each
instrument. The tuner was blind but
carried out his work with a dexterity and
precision surely not matched by a sight-
ed person.

When we finally emerged from the
factory and were led back to the recep-
tion area we were thoroughly saturated

with the elements of piano technology
and very impressed with the skill and
wmkmanshlp displayed to us. A warm
and genuine vote of thanks was given to
Frank Angel and the party then made
its way to the nearby inn where lunch
was taken and a Group committee
meeting held.

Another successful event of the IOA
Musical Acoustics Group.

John W Tyler _————"—-")

Spruce soundboard in course of construction; Mr Frank Angel, Factory Director, on left

@EE Calls for Papers @G

Noise and Vibration Control on Construction Sites

One-day Meeting in Central London on 17 February 1988, organized by the
London Branch. Papers are invited on all aspects of this subject including the
following: the use of predictive techniques for estimating acoustic impact,
with case studies of performance of models used; techniques for controlling
noise and vibration at source; shock wave measurements from piling
operations and shot blasting; occupational exposure to noise and vibration;
legal aspects of control — including case studies of the use of Section 60 and 61
procedures.

Abstracts (approximately 200 words) for contributions of 20 minutes’
duration, to one of the Meeting organizers before 30 November 1987, please.
Organizers: Steven Turner and Paul Freeborn, London Scientific Services,
The County Hall, London SE1 7PB. Tel: 01-633 2121/2981.

Acoustics "88
Annual Spring Conference of the Institute of Acoustics at Queens’ College,
Cambridge, on 5-8 April, 1988.
Contributions are invited in any subject area of acoustics, including: active
control; aerodynamic and thermo-acoustics: architectural acoustics; medical
and non-destructive testing: musical acoustics; psycho-acoustics; random
media; road and vehicle noise and vibration: underwater acoustics.
Abstracts of 200 words to be submitted to the Conference Organizer and
Programme Committee Chairman, Professor J E Ffowes Williams, at the
Engineering Department, University of Cambridge, Trumpington Street,
Cambridge CB2 1PZ. Telephone enquiries to the IOA Office, Edinburgh.
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Southern Branch

Brian Parker (Acting Secretary) has
sent in the Meeting list for 1987/88. This
has been included with the TOA Meet-
ings list on the Inside Cover, but more
details are given below:

October 27 (4.30 pm), Vibro-acoustics
of the Ariane Launch Vehicle Pro-
gramme, Dr G Borello, CNES, France
(in association with Southampton
Branch of the Royal Aeronautical So-
ciety), at the Nuffield Theatre, University
of Southampton; 26 November, Some
Demonstrations in Aural Perception,
Professor C A Taylor (Joint ISVR-
IOA) at the University of South-
ampton; in December (date and venue
to be announced), Boiler and Combus-
tion Noise, Dr C Lorn, Marchwood
Engineering Labs, CEGB; 12 January,
1988, Pile Driving Vibration Problems
(Joint with ICE), at the Guildhall,
Portsmouth; 24 February (1.30 pm),
AGM and Modern Developments in
Noise Control Equipment, D Percy,
TIAC, at the Guildhall, Portsmouth; in
March, Practical Acoustical Applica-
tions in Property Conversions, also at
the Guildhall, Portsmouth; 28 April,
Condition Monitoring, R Stewart, at the
University of Southampton; and on 18
May, Building Services Noise (Joint
with CIBS) at the North East Surrey
College of Technology.

idlands Branch

Walker of ISVR, The Univer-
Sily, Southampton, will give a talk on
Thursday 12 November at Lough-
borough University in the Manzoni
Building at 7.30 pm entitled Railway
Noise — when is it a Problem? There
have been studies of the effect of rail-
way noise on communities alongside
the line, over the past 20 years, but
widely recognized acceptability criteria
have not been developed. Criteria de-
veloped for other transportation sources
have been applied to railway noise in
some instances, but take no account of
the apparent differential responses to
noise from different sources. Available
information will be considered and pos-
sible definitions of ‘reasonable levels of
railway noise exposure” suggested. The
meeting will be preceded by the AGM
at 7.15 pm.
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1987
26-29 October

26-30) October

29 October

30-31 October

3-6 November

12 and 13 November

16-20 November
8-10 December

1988
20-25 January

1-3 March

22-25 March

29-30 March

9-10 April
26-27 April
5-9 June
15-17 June

20-22 June

5-7 July

21-25 August
21-27 August
30 August —
1 September

5-7 September
5-8 September

3-5 October

NON-INSTITUTE MEETINGS

NSCA 54th Annual Conference (including a session on Transportation Noise), in the Hewison Hall,
Brighton Centre. Details from: The National Society for Clean Air, 136 North Street, Brighton BN1
IRG. Tel: 0273 26313.

ROSPA: five one-day courses: Monitoring the Workplace Environment; Monitoring for Dusts, Fibres
and Gases; Noise Measurement; Noise Control; Noise Management Programme. Details from:
ROSPA Occupational Training Centre, 22 Summer Road, Acocks Green, Birmingham B27 7UT.
Tel: 021-706 8121.

Active Vibration Control, Seminar at IMechE HQ, London. Enquiries to: The Engineering Sciences
Division, Institution of Mechanical Engineers, 1 Birdcage Walk, London SWI1H 9]J. Tel: 01-222
7899.

Seminar: Training Graduate Physicists for Industry. Portsmouth Management Centre. Contact:
Meetings Officer, Institute of Physics, 47 Belgrave Square, London SW1X 80X,

Short course: Control of Industrial Noise and Hearing Loss Protection. Details from: Pat Stenhouse,
Course Secretary, Centre for Extension Studies, University of Technology, Loughborough, Leics.
LE11 3TU. Tel: 0509 222161.

Annual Conference of the Australian Acoustical Society, Acoustics in the Eighties, University of
Tasmania, Hobart, Tasmania.

Meeting of the Acoustical Society of America, Miami, Florida.

British Medical Ultrasound Society, 19th Annual Scientific Meeting and Commercial Exhibition, at
the Conference Centre, Brighton. Contact: Mrs L Blench, BMUS, 36 Portland Place, London WIN
3DG. Tel: 01-636 3714,

Envirotech '88: 3rd International Exhibition and Conference on Pollution Monitoring, Control and
Industrial Safety, organized by the Chemtech Foundation — Environmental Management Centre.
Details: Chemtech Secretariat, Taj Building, 3rd Floor, 210 Dr D N Road, Bombay 400 001. Tel:
2942944 (4 lines).

Urban Noise and Territorial Administration: 3-day International Meeting, organized by the City of
Modena, Italy. Contact: Prof. P Zaniol, PMP Settore Fisico Ambientale, USL n. 16, Via del Pozzo
71, 41100 Modena, Italy.

OPTICS/ECOOSA 88 (in conjunction with Electro-optics and Laser Exhibition). Metropole Hotel/
NEC, Birmingham.

Colour Information Technology and Visual Displays, Second International Conference organized by
the Institution of Electronic and Radio Engineers. Venue: The University of Surrey, Guildford.
Contact: The Conference Secretariat, Institution of Electronic and Radio Engineers, 99 Gower
Street, LLondon WCIE 6AZ. Tel: 01-388 3071.

Physics in Medical Ultrasound. Contact: Dr K. Martin, Regional Medical Physics Dept, Newcastle
General Hospital, Newcastle upon Tyne NE4 6BE.

Stress Analysis and the Micro — '88. Brunel University, Uxbridge, Middx.

19th International Congress of Audiology, Jerusalem, Israel: Early Detection, Identification and
Management of Deaf Infants. For information contact: Secretariat, 19th International Congress of
Audiology, PO Box 50006. Tel Aviv 61500.

NAM-88, Nordic Acoustical Meeting, organized by the Acoustical Society of Finland and the
Tampere University of Technology. Contact: Jukka Linjama, Acoustical Society ol Finland,
Metallimiehenkuja 8, SF-02159. Espoo, Finland.

NOISE-CON 88, National Conference on Noise Control Engineering, on Purdue University campus,
together with exhibition; theme: Noise Control Design: Methods and Practice. Contact: Conference
Secretary, Ray W Herrick Laboratories, Purdue University, West Lafayette, IN 47907, USA.
Sixth British Conference on the Teaching of Vibration and Noise. Contact: Mr P Round, Short
Course Support Unit, Sheffield City Polytechnic. 43 Broomgrove Road, Sheffield S10 2NA..
NOISE '88, 5th International Congress on Noise as a Public Health Problem. Abstracts by January 15,
short papers before May 1, 1988. Contact: Conference Secretariat, Noise '88, c/o Reso Congress
Service, S-113 92 Stockholm, Sweden.

LLU.R.AM. Congress, Grenoble, France.

Inter-Noise '88, 17th International Conference on Noise Control Engineering, Avignon, France.
Theme: The Sources of Noise. Contact: Secretariat, Inter-Noise "88, BP 23, F 60302 Senlis Cedex,
France.

Noise Control "88, Cracow, Poland.

Healthy Buildings '88. C1B Conference organized by the Swedish Council for Building Research in
collaboration with the National Institute of Environmental Medicine, with the co-sponsorship of the
World Health Organization. Information from: The Swedish Council for Building Research, S:t
Gorangsgatan 66, S-112 33 Stockholm, Sweden.

[LE.E.E. Ultrasonic Symposium, USA.

Information relating to meetings of possible interest to readers should be with the Editor at the address on page I no later than four
months before the date of the meeting.

18

Acoustics Bulletin October 1987



o I<

TBOOK

Acoustic Waves; Devices, Imaging and
Analog Signal Processing

Gordon $ Kino

Prentice-Hall International, 1987, 601
pp, £68.50.

This book is an advanced level text
which presents selected topics in physi-
cal acoustics. It is a substantial text (601
pages) that is packed with information
and much of the material presented is
based on work first given in papers
produced by the Stanford University
research community. The author states
that this particular collection of material
was first developed as class notes for
two graduate courses on ‘The Theory of
Acoustic Devices’ and ‘Analogue Signal
Processing’.

The book is a collection of “packets of
information’ and it is soon seen by the
reader that the author has a real grasp
of his subject and has included much
information gained through many years
of experience in the field. The result is a
text which is a useful combination of
topics that are given a treatment which
unites theory with examples of applica-
tions to devices and systems. It is also a
text that is complementary to the ma-
terial to be found in other books on
related topics.

The book consists of four large chap-
ters with many subsections and ten
appendices. A brief review of sound
wave propagation is given at the start of
Chapter 1. This is followed by a review
of the piezoelectric properties of ma-
terials and there is extensive treatment
of piezoelectric transducers, their equiva-
lent circuits, backing and matching
properties. The discussion of several
realistic design examples is included.
The result is that Section 1.4 provides
the best treatment of piezoelectric trans-
ducers and their design that I have seen.

Chapter 2 (45 pages) looks at waves
in isotropic media, and their equations
of motion in solids and fluids as well as
the interaction of these waves with
plane interfaces. This is then followed
by a review of acoustic wave guides,
interdigital transducers and both normal
mode and perturbation theory.

Wave propagation with finite sources
is considered in Chapter 3 {158 pages).
Anyone seeking an introduction to fun-
damental aspects of the wavefields from
acoustic and ultrasonic transducers
based on piezoelectric material will find
this chapter invaluable as it gives con-
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sideration of the basic piezoeolectric
transducer theory and analysis for the
wavefields due to finite' sources, plane
piston transducers, focused transducers
and pulsed excitation. When the treat-
ment of single transducers is complete
the various forms of lensless acoustic
imaging are covered: basic imaging
theory, Fresnel lenses and digital samp-
ling, chirp focusing systems, tomo-
graphy and acoustic holography are
then all addressed.

Chapter 4 covers 210 pages and pre-
sents an extensive consideration of
transversal filters; sections consider
linear passive SAW devices, charge-
transfer devices, matched filters; FM
chirp filters and chirp transform proces-
sors, bandpass filters, convolvers, adap-
tive filters, acousto-optic filters. This
chapter could stand on its own as a
course text covering this group of topics.

Ten appendices, covering 58 pages,
are then given. Appendix A provides a
good summary of stress, strain and the
reduced notation. A collection of acous-
tic parameters of common materials is
given in Appendix B and this section
alone will be enough to ensure that this
book will become a commonly used
reference text! The following eight
appendices cover specific selected
theoretical topics.

Problems have been included at the
end of most sections, which will make
the book of added value to the teacher
of an advanced course who is looking
for coursework problems! In addition
there is a good subject index and exten-
stve lists of references are included.

The readership of this book can be
expected to include many members of
the physical acoustics research com-
munity; those working on underwater
acoustics, SAW electronics and NDT/
NDE, but it should also have a much
wider potential readership. Tt is a book
to dip into to find a particular piece of
theory or a review of a particular topic
and should be considered for the shelves
of anyone working in these fields. It
should also be considered by students
and lecturers on Electronic and FElectri-
cal Engineering MSc or BSc option
courses which cover ‘Filters’ or ‘Acous-
tic Devices’. Some may feel that the
book could well have been more useful
if it had been divided into two smaller
volumes; this would have increased the
potential readership among students,

but in my view Acoustic waves remains a
valuable contribution to the literature
for both students and research workers.
Possibly the best recommendation I can
give is that 1 had to recover my copy
from one of my research students to
enable me to complete this review! He
has already decided that this book is
going to be a useful textbook for his
work.

Leonard J Bond
University College London

Sound insulation of partitions in Broad-
casting Studio Centres

K E Randall, D J Meares and K A Rose
British Broadcasting Corporation,
October 1986, £30. UDC 534.833.522.

This A4 sized document discloses the
airborne sound insulation achieved by
various types of partition used by the
BBC over a period of 15 years in their
studio facilities. A brief introduction to
the sections which present the results
explains that the data have been
selected from measurements where
flanking transmission was generally not
an obvious problem, though it is stres-
sed that the results inherently include
transmission by all paths between
source and receive rooms. Results for
350 individual partitions are categorized
into appropriate groups by form of
construction and/or by performance
according to the average sound insula-
tion in 5 dB intervals. No attempt has
been made to convert the measured
level differences into Apparent Sound
Reduction Index form, but the authors
have noted the order of the receive
room reverberation times which may be
helpful for those wishing to apply the
results to other circumstances. The de-
scriptions accompanying the results pro-
vide the basic construction details and
any matters of particular note such as
deviations from the norm.

The tables of results give. measured
level differences in the conventional
one-third octave bandwidths but often
over the extended range of 50 Hz to
8000 Hz. For each construction group
the average values are given for each
frequency band as well as the averaged
result across the frequency range for
each individual partition. This average
value is based on symmetry around the
500 Hz band, so that the averages

19



[NCONSISTEONT  STYee

a bvre
remain comparable for rank ordering
purposes irrespective of the actual fre-
quency range used in each measure-
ment. The results are presented graphi-
cally as well as in tabular form. Not
surprisingly perhaps, many of the results
represent the better end of the sound
insulation spectrum, with such as studio/
studio partitions and control room win-
dows, but there are some results show-
ing the effects of various door configura-
tions and outside broadcast vehicle
enclosures,

This reviewer felt that the book could
be enhanced by a few more explanatory
drawings to clarify some of the descrip-
tions and by an index together with page
numbering to assist finding items of
particular interest. Overall, however, it
is felt that the document provides a very
useful extension to the existing, and i
fact somewhat limited, sound insulatio
database. :

NEW BOOKS'

Industrial Noise

oW and the new EEC Re

g g A recent EEC directive requires

k specific legislation to protect thejf-

~3 ers from the effects of noise.
noise limits, measurement

~ _Ypecified in the directive are slightly
\J “different from the Cg@des of Practice

2” Health and Safety/at Work Act 1974.

of 28a

lemented in the UK, with parti-
emphasis on the new responsibili-
g5 of employers, workers, machinery
manufacturers, and factory designers.

/S THIS lom

Balancing Transport and the
Environment

<

A 32-page, full-colour booklet entitled
‘Transport and the Environment’ was
published in May by the Department of
Transport as a contribution to EYE.
At the booklet’s launch, Transport
Secretary John Moore said: ‘European
Year of the Environment comes at a
time when all of us have become more
aware of the ways in which advances in
our society can affect the quality of our

20

lives. Advances ij
exception.’

He went on to/Say that we all want the
best of all possible worlds. A society
which is mobile, in which goods can be
moved to market quickly and cheaply
and in whiZ?f people can travel. Equally

transport are no

we want to/protect our landscape, wild-
life, buildings and archaeological herit-

age. (o

‘The Department does not just talk
about the need to conserve our environ-
ment £ it is spending money in ways to
achieve that end,’ he said. ‘The tunnels
on the M25 and the tunnel to be built
under Saltash to remove intrusive
ough traffic are examples of this
Ommitment.’

Grants, he explained, are available to
move freight from heavy lorries to rail
and inland waterways, and in addition
the Department funds the research and
monitoring of a whole range of
transport-related pollution problems.

‘In the European Year of the En-
vironment,” he concluded, ‘anyone who
is still unaware of the Department’s
efforts to balance the needs of the
environment with the requirements of
transport should read this booklet.’

It is available free from the Depart-
ment of Transport, AM and M, Unit 10,

Reproduced from EYE News, No. 2,
June 1987,

pplied Ergonomics Handbook, 2nd
dn, edited by Ian R Galer. Published
by Butterworths, £19.95.

is is an established text, now exten-
sively revised and incorporating ten new
chapters including design of displays,
controls and workplaces, factors affect-
ing the working environment including
climate, noise, vibration, vision and
lighting, with a final chapter containing
a series of useful case studies. The
editor, Dr Ian Galer, is a senior lecturer
at the University of Technology, Lough-
borough. ISBN 0-408-00880-6,

I0A Diploma

Courses are starting this month at 12
colleges throughout the UK and North-
ern Ireland. Institute Distance Learning
Scheme is now in operation. Further
information Mrs B Ruthven, Diploma
Registrar at the Institute office.

CALLS FOR PAPERS
NON-INSTITUTE MEETINGS

Sixth British Conference on the Teaching of Vibration and Noise
Sheffield City Polytechnic, 5-7 July 1988

Papers are invited covering specialized topics including: Control of vibration
and noise; Architectural acoustics; Vibration applications to robotics; Sound
reproduction systems; Industrial applications; In-service training of specialists
and non-spectalists, and many more. Summaries of 500 words by 23
November 1987, to Mr P B Round, Short Course Support Unit, Sheffield City
Polytechnic, 43 Broomgrove Road, Sheffield $10 2NA.

Noise ’88

Sth International Congress on Noise as a Public Health Problem.
21-25 August, 1988, ar Folkets Hus Congress Hall, Stockholm, Sweden
To promote exchange of knowledge related to the biological effects of noise,
among research scientists, governmental agencies, industrial workers and
managers, building constructors and city-planners, and health and environ-
mental protectionists. Subjects will include: Noise induced hearing loss, Noise
and communication; Non-auditory physiological effects induced by noise;
Influence of noise on performance and behaviour; Noise-disturbed sleep;
Community response to noise; Noise and animals; Combined agents.
Organizers: Noise '88, c/o Reso Congress Service, $-113 92 Stockholm
Sweden.

(Maximum 500 words abstracts by January 15, 1988)
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Submissions for inclusion in this section
should be sent direct to J W Sargent,
Building Research Establishment,
Garston, Watford WD2 7JR.

CANAL — Computer Aided Noise Analy-
sis and Logging
CANAL, developed by a new Cam-
bridge company, Thoroughbred Digital
Systems Ltd, is a combination of hard-
ware and software which transforms an
IBM PC, XT, AT or close compatible
into a multi-channel noise analyser and
logger. It combines the functions of a
data capture and analysis instrument in
the audio frequency range, a noise
analyser and dual-channel FFT analys-
er. Installed in a portable PC, CANAL
can be taken into the field to perform
instantaneous analysis on site.

With the addition of suitable micro-
phones, CANAL provides analysis to

IEC 651 (BS5969) grade 1 accuracy.

The CANAL (Computer Aided
Noise Analysis and Logging) hardware
consists of a four-channel data acquisi-
tion assembly which fits into two PC
expansion slots. The assembly incorpo-
rates programmable gain amplifiers,
analogue-to-digital converters and all
the necessary anti-aliasing filters. The
assembly utilizes one of the latest and
fastest digital signal microprocessers,
the ADSP-2100. This device provides
decimation filtering in real time to allow
variable rate sampling, and carries out
all FFT and spectrum weighting calcula-
tions at very high speed.

CANAL is suitable for many applica-
tions, such as noise and vibration analy-
sis and logging, acoustic signal analysis
up to 20 kHz, audio frequency line
monitoring and speech analysis. Further
applications can be simply catered for
by using specialized software modules.

Programmable Dual Filter PDF 3700

Difa’s enhanced PDF 3700 dual filter

offers optimum filter efficiency in

today’s computer- or manually-

controlled measuring systems. If offers a

choice of: flat-amplitude, no-ripple filter

performance for general purpose appli-

cations; optimized linear phase response

for specific applications that demand

undistorted signals with minimal over-

shoot; superior and ultra-sharp roll-off

characteristics for highest filter efficiency.
The PDF 3700 has the following

features:

® a frequency range from 0.1 Hz to 102
kHz;

e 3700 discrete frequency steps;

e variable tuning;

® local and remote control of cut-off

» Lt AT ASLIANG GYSTERE
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frequency, gain, high/low pass;

e overload indication;

e ungrounded operation to eliminate
ground loops;

e [EEE-488 interface;

e choice of five different characteristics:
Butterworth filter with stop band
attenuation more than 90 dB; elliptic
filter with 80 dB/oct and 0.01 dB pass
band ripple; ultra-sharp filter with 150
dB/oct and a maximum of 0.3 dB pass
band ripple; ETD filter with phase
distortion less than 0.5 degrees; pass
band filter with 80 dB/oct high pass
and low pass.

Further details from LMS-DIFA Ltd,
Prospect House, 2 Prince Georges
Road, London SW19 2PT. Tel: 01-648
2595.

All measured and calculated data can be
displayed graphically (and plotted with
a suitable plotter), or can be stored on
disk for further analysis (as a text file or
as a Lotus 1-2-3 spreadsheet) for profes-
sional presentation.

Further details from Thoroughbred
Digital Systems Ltd, 28A Hills Road,
Cambridge CB2 1LA. Tel: 0223 358155.

CEL-8000 Real-Time Spectrum
Analyser Upgrades

A range of system upgrades is now
available to CEL-8010 Real-Time Third
Octave Analyser users. The CEL-8020
is a 16 microphone channel version with
built-in random noise source and is
ideally suitable for sound power mea-
surements and acoustic testing of build-
ing materials.

All users can take advantage of furth-
er software developments which enable
up to 225 spectra to be acquired con-
tinuously at a maximum rate of 10 ms
intervals and then stored to disk for
subsequent recall and analysis. User
selectable delays can be set to vary the
spectrum acquisition rate. Once spectra
have been stored on disk, then the
BASIC Disk Recall program allows
users to write their own software analy-
sis routines for handling spectra stored
on the 1 Megabyte floppy disk.

Further information is available from
Lucas CEL Instruments Ltd, 35/37 Bury
Mead Road, Hitchin, Herts, SG5 IRT.
Tel: 0462 422411.

Waterfall Display Program for B & K
FFT Analysers

Bruel & Kjzr (UK) Limited have
announced a Waterfall Display Pro-
gram for detailed analysis of non-
stationary signals. The program is
designed for use with their Dual Chan-
nel FFT Analysers Types 2032 and
2304. Applications of the software pack-
age Type WT9121 include machine run-
ups and coast-downs, reciprocating
machine analyses and order tracking on
machines running at variable speeds.
The computing speed and the versa-
tility of the IEEE interface of the
analysers are fully utilized to give a fast
spectrum transfer rate of up to 20
spectra per second. Spectra up to 800
lines can be transferred. A high degree
of flexibility is also afforded. Spectra
can be transferred at selected time
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intervals, after a selected number of
trigger counts, as a function of the
operating speed of the machine under
investigation, or under manual control.
Similarly, a wide range of display op-
tions is provided. Measurements can be
presented as 3-D plots of up to 100
spectra, as Campbell diagrams, as max-
imum value at each frequency, or as a
plot of the total RMS level of all the
spectra in the 3-D plot.

Harmonics single spectra and single
frequencies can be studied in detail by
selecting any slice of the display for
viewing. To optimize viewing and analy-
sis, 3-D plots may be skewed, the Z-axis
reversed and the X-axis display range
and the upper and lower Y-axis limits
selected. Units are user definable for all
three axes. For analyses of data re-
corded in the field with a tape recorder,
the program incorporates a facility
which allows recorded data to be played
back at different speeds. Measurements
can be stored on disk in user labelled
files, and hard copies of any display
measurement can be obtained by means
of a plotter or printer.

Further information can be obtained
from Bruel & Kjar (UK) Ltd, 92
Uxbridge Road, Harrow, Middlesex
HA3 6BZ. Tel: 01-954 2366.

NORSPRING - Rubber Springs

Northern Rubber’s range of NOR-
SPRING progressive rate springs has
been substantially increased. Their
range now includes over 60 types of
spring which are capable of being mod-
ified with respect to hardness and
deflection characteristics to suit indi-
vidual requirements of loading, deflec-
tion and other operational parameters.
Brochures and deflection curves for all
types are available from The Northern
Rubber Company Ltd, Victoria Works,
Retford, Notts. DN22 6HH. Tel: 0777
706731.

State of The Art Digital Filter

The recently developed EF8 Universal
Digital Filter is based on a design
created by the UK’s Medical Research
Council Institute of Hearing, to simu-
late hearing responses, and offers filter-
ing capabilities which cannot be
achieved using purely conventional ana-
logue technology.

The system allows the user to define
frequency steps and attenuation levels
across the whole of the filters dc to 30
kHz (audio) bandwidth. The EF8’s
modular construction means that it can
be supplied as a single or dual channel
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filter system, each containing full pro-
grammable sub-sections: anti-alias (pre-
process) low pass analogue filter; uni-
versal digital; post-process low pass
analogue filter. The EFS8 is therefore
able to offer up to 512 weighting coef-
ficients for symmetrical responses, and
programmable anti-alias and post-
process filters, among many other fea-
tures.

The EF8 came in for a special men-
tion recently when Fern won the SCOT-
BIC Innovation award. Applications for
the EF8 are in audiology, physico-
acoustics and speech-processing.

For further information please con-
tact: Murdo J N Mackay, Fern De-
velopments Ltd, 7 Springburn Place,
College Milton North, East Kilbride
G74 5NU, Glasgow. Tel: 03553 29464.

TIAC Sentry Enclosures

From Industrial Acoustics Company
comes news of a new product range
designed to provide physical security for
documents, computer tapes etc, and
also to provide acoustic integrity to
contain speech or radio transmission
sounds and further radio frequency
screening up to Tempest standards.

The capabilities of IAC Sentry RF/
Acoustic Shielded Security Rooms are
fully detailed in a new colour bulletin
available from Industrial Acoustics
Company Ltd, Walton House, Central
Trading Estate, Staines, Middlesex
TWI8 4XB. Tel: 0784 56251.

=

Key: 1. Full height partitions provide high performance acoustic integrity, between divided areas; 2.
Architectural acoustic ceiling for flush lighting, grilles etc; 3. Silenced and RF shielded AC/Vent System;
4. Panel joiner system clamped by bolts to ensure optimum RF shiclding performance; 5. Cast joint
covers to eliminate need to ‘stuff’ cracks to meet RF shielding requirements; 6. RF shielded vent inlet
opening; 7. Fully welded, fabricated corners to prevent RF leaks; 8. Filter housing for power and
communication lines: 9. Structure set on dielectric isolation and anti-vibration mounting system; 10.
Trans-rotational hinges to enhance RF seal life and provide 180° door swing capacity: 11. Multi-point
latching system ensures positive shielding; 12. Flush door with low threshold for easy access; 13. Raised
access floor; 14. Acoustic door to vestibule can be supplied with sophisticated security locking.

New Acoustics Measurements
Guide

Alan Fry, Technical Director of The
Salex Group Ltd, presenting the first
copy of the HEVAC ‘Real Room
Acoustics Test Procedure’ to Richard
Rooley, Partner, Donald Smith,
Seymour and Rooley Consulting En-

gineers and current Chairman of
BSRIA, at the 1987 HEVAC exhibition,
together with Ron Baker, Director
General, and Bob Wilkinson, Commer-
cial Manager, of HEVAC. This new
guide sets out the procedure for making
meaningful acoustic measurements in
real everyday rooms as opposed to the
use of extensive acoustic laboratories.
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SECRETARIAT NOTES the shorter or (if they have pai

the Reference Section) the full dersion,

but have not yet done so, please cyntact

Professional Indemnity Insurance

At the request of several members we
are exploring with brokers the possibil-
ity of a scheme that might possibly
involve different scales for corporate,
and non-corporate members. Contag
HQ if you have any views on this.

the Secretary.

Typesetting
Facilities exist at the office for 300 dpi
laserwriter typesetting (Macintosh tech-
nology) of books, descriptive literature,
consultancy reports etc, to the standarg
seen in the Acoustics Index. Matepfal
could be submitted in handwritterf or
typed form or, preferably, on a gisk
prepared using Wordwise on a BBC
micro {other formats and machiles
might be possible). Printing and bindikg
also at reasonable cost. Contact Secre?
tary.

from Glasgow.

Tuwy 'r?

Acoustics Index 1987-8

Members who have paid_their 198 ordshlre Polytechnic. Thc
D

f the Diploma course there is

£30 for

MIOA, will be elected President of the
Institute of Acoustics for the years 1990/
1992.

Mike has been an energetic and
effective Chairman of the Meetings
Committee for some years as well as
being Vice-President; the Institute can
ook forward with confidence to the
shart of the next decade.

Ney's of members
t M E Delany, Fellow, present
ead of Acoustics at NPL, leaves_thi
month to take up an appointment as
Rector of the Parishes of Copythorne
d Minstead in the Diocese of Win-

Seminar

Active Vibration Control seminar,
organized by the Institution of Mechani-
cal Engineers, Engineering Sciences Di-
vision, 29 October. Programmes avail-
able from IQA office.

- ACOUSTICS INDEX 1987-88
Orders being taken now for advertising
space in the Spring 1988 updating issue.
Contact IOA office.

Acoustics g Iletln
One tions in

its fields, Acoustics Bulletin pro-
vides an important key readership
representing the major interests in Arthur H Benade, professor emeritus in
the rapidly growing acoustics mar- physics at Case Western Reserve Uni-

ket. versity, died on 4 August 1987 aped 62.
He took carly retirement last year
because of illness but, in spite of his

Advertisement Rates . h .
cancer, he continued to work from his

Eulllfpage ggg home, writing papers and receiving visi-
all page tors from many parts of the world, until
Quarter page £90

just two weeks before his death.

Art Benade was known throughout
the world for his work on tone produc-
tion in musical instruments, especially
the clarinet on which he was a very able
performer. He was born in Chicago,
spent much of his early life with his
parents in India, but returned to the
USA for university studies at St Louis.
His early work was on cosmic rays and
later on low-energy atomic and nuclear
physics.

He gradually devoted more and more
of his time to musical instruments and
acoustics, became a vice-president of
the Acoustical Society of America and,
in 1984, received its silver medal for his

Rates for special positions, colour,
series etc on request.
Litho
Publication dates: January, April,
July, October.
Copy deadline; 1st of preceding
month.

Engquiries to:
Sydney Jary Limited
28 Southway
Carshalton Beeches
Surrey
SMS5 4HW
Tel: 01-642 5775

OBITUARY
Arthur H Benade

achievements. Among his many other
affiliations he was a past president of the
Catgut Acoustical Society, Chairman of
the Technical Committee on Musical
Acoustics of the ASA, associate editor
of JASA, and a member of the scientific
advisory committee of IRCAM.

"He was a tremendous enthusiast; I
had the pleasure of spending a couple of
days in his home about fifteen years ago
and learned more about wind instru-
ments in that short time than I could
have gleaned from months of reading.
His interests were very wide and I
remember especially some very moving
conversations about civil rights.

His two books, Horns, Strings and
Harmony (1960) and Fundamentals of
Musical Acoustics (1976) will be a last-
ing memorial and he will be remem-
bered with gratitude by countless
students, researchers, instrument
makers and musicians throughout the
world.

Charles Taylor
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ACOUSTIC CONSULTANT

BDP Acoustics is a subsidiary of the multi
discipline design practice Building Design
Partnership which has offices nationwide. Based in
BDP’s Manchester office, but with a strong
workload bias to London, we provide specialist
consultancy both for BDP and external clients
over a wide range of challenging and prestigious
projects.

We require an Acoustic Consultant with several
years experience (preferably related to building
services design) and ‘stand alone’ capability to
liaise confidently with clients or architect and
engineer design teams. Salary negotiable.

Please write enclosing a full curriculum vitae to:

EIFIYSY ouncan remeieron
"_'jJJ) BDP ACOUSTICS
SUNLIGHT HOUSE

PO BOX 85

QUAY STREET

MANCHESTER Mé0 3]A

24

CONSULTING

ENGINEER
Cheshire Based

AV Technology Limited are a leading engineering
consultancy specialising in noise, vibration and struc-
tural analysis. We are currently seeking a Consulting
Engineer to foin our Noise Group working on a wide
variety of projects throughout the UK and offshore,

Candidates should hold an engineering degree, and be
able to demonstrate refevant experience in client-based
projects, together with the ability to communicate
effectively at all levels.

Applications from engineers working in industrial noise
control, erwironmental noise, architectural acoustics or
building services design would be particularly
welcome.

An attractive remuneration package is offered, which
normally includes a company car and profit-related
bonus.

Written applicatlons accompanied by detalled
CV's should be forwarded to:

AV Technology Limited,
Avtech House, Birdhall Lane, Cheadle Heath,
Stockport, Cheshire SK3 0XU.

For the attention of | F Bennett,
or K A Worthington.

Transient Analysis

Handles high speed unique or periodic
analogue signals

Sampling rate up to 50MHz

Resolution, 8, 10, 12 bits

Memory 8k-128k words

Up to 48 simultaneous channels
Software packages include maths
functions, averaging, FFT analysis and

graphical presentation of spectra

INSTRUMENTS

For full details contact:
Lucas CEL Instruments Lid
35/37, Bury Mead Road,
Hitchin, Herts, SG5 TRT.
Tel: Hitchin (0462) 52731

Hann Tucker Associates

ACOUSTIC
CONSULTANTS

Hann Tucker Associates is a leading independent
acoustic consultancy practice which is actively en-
gaged in multi-million pound commercial office and
multi-function development schemes, both new build
and refurbishment/fitting out.

We wish to recruit acoustic design engineers with
the skills and enthusiasm to take leading roles in -
these projects and advance to senior positions within
the Practice.

Applications are invited from Corporate Members of
the Institute of Acoustics, or engineers having
qualfications leading to Corporate Membership.

Salaries are negotiable and will fully reflect the
capability and potential of the successful applicants.
Benefits include a company car and entry into a
profit-related bonus scheme after a probationary
period.

Please send a full CV in confidence to:

Mr J E Ledgerwood
Hann Tucker Associates, 80-82 Maybury Road,
WOKING, Surrey GU21 5JH
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Institute of Acoustics
W Meetings

1987
27 October SB
Autumn PAG
5-8 November M
12 November EMB
18 November LB
26 November SB
26-29 November ING/M
December SB
7 December M
9 December LB
17-18 December UAG
T T 71988 < -
12 January SB
- 20 January LB
3 February M
+=""" 17 Pebruary LB/M
24 February SB
March SB
1 March PAG
16 March LB
5-8 April M
20 April LB
27 April SB
28 April SB
18 May LB
18 May SB
15 June LB
22-26 August M
Keyh
f

M = Meetings Committee Programme
BAG = Building Acoustics Group
ING = Industrial Noise Group

MAG = Musical Acoustics Group
PAG = Physical Acoustics Group

5G = Specch Group

UAG = Underwater Acoustics Group
B = London Branch

Vibro-acoustics of the Ariane Launch Vehicle

coustie=Micrescopes and their Applications

Reproduced Sound 3. Fhird Annual Conference
ai TSE et is it a Problem?

Noise Generation

Demonstrations in Aural

Autumn Conference — Industrial Noise

Boiler and Combustion Noise

Vibration Isolation of Heavy Structures

The Work of the NSCA Noise Committee
Underwater Communication and Position Fixing

Pile Driving Vibration Problems
Sound Control for Homes

European Year of the Envireonment, Noise in the
Nineties? TOA/IEH Meeting

Noise and Vibration Control on Construction Sites
{one-day Seminar)

Southampton

Windermere |
Loughborougﬁ'
County Hall, London
Southampton
Windermere

To be announced
London

County Hall, London
Norwich

Portsmouth
County Hall, London

&irmingham ’

(County Hall, London

Modern Developments in Noise Control Equipment

(and AGM)

Practical Acoustical Applications in Property
Conversions

Digital Signal Processing and Display Techniques
for Ultrasonics

ortsmouth
aPortsmouth

London

Noise Control by the Airfields Environment
Federation Trust

Spring Conference — Acoustics 88

Low Frequency Noise

Inaudibility in the Assessment of Noise Nuisance
Condition Monitoring

Visit to British Aerospace

Building Services Noise

The Problem of Marine Vibration
7th FASE Symposium: Speech ’88

EMB = East Midlands Branch
NEB = North East Branch
NWB = North West Branch
SB = Southern Branch

S¢B = Scottish Branch

SWB = South West Branch
YHB = Yorkshire and Humbersid

.‘ﬁounty Hall, London
Cambridge
County Hall, London
To be decided
Southampton
Hatfield

N E Surrey College of
Technology

County Hall, London
Edinburgh

Further details from;

Institute of Acoustics
25 Chambers Street
Edinburgh EHt 1HU
Tel: 031-225 2143




Professmnal Career Opportunities

The Easy Way to look for your new job from the
comfort of your own armchair. Our well qualified
' consultants will carefully match your
requirements against _ _ _ _ _ _ _ _ SO
appropriate vacancies.

NAME ... {MriMiss/Mrs)

We have many clients seeking Engineers and Technicians at all levels and we are I
particularly interested in hearing from you if you haveiexperience in the following:- I ADDRESS ... ..ottt
® Signal Processing @ Technical Sales ® Project Management
o Acoustics o Mathematics e Real Time Software |
Your next step is to complete and return the attached coupon or POSTCODE oo
telephone Gardon Short on 0442 47311 or one of our duty consultants on "

0442 212650 during evenings or weekends. TELNO .o

Executive Recruitment Services QUALIFICATIONS e AGE .,

O O £ O
NONE CGHNC DEGREE OTHER

i SALARY
O a g O
* I 0-£6000  £6-10000 £10-15000 £15000+

I JOB o s
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