
Diagnostic Engineering
T H E  J O U R N A L  O F  T H E  I N S T I T U T I O N  O F  D I A G N O S T I C  E N G I N E E R S

ISSN 0269-0225 No. 174 November/December 2010

T H E  O F F I C I A L  M E D I A  P A R T N E R  O F  T H E  I D E

See page 10 for more…

A tale of 
a Tigra

Diagnostic FC_Layout 1  11/12/2010  10:17  Page 1



   
  

   
  

 
  

   
   

  
 

  
   

   
  

 
  

   
   

  
 

  
   

   
  

 
  

Register FREE at www.easyfairs.com/maintecuk
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MORE EFFECTIVELY
As the role and responsibilities of  
maintenance professionals increase, a 
forum is needed to discover new ideas 
and source the  latest technologies in 
a time and cost effective way.

At easyFairs® MAINTEC you can 
discover mechanical, electrical, 
hydraulic, pneumatic and electronic 
technologies as well as the latest 
information on health and safety 
and environmental legislation, 
enabling you to keep abreast of key 
maintenance developments.
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Chairman’s Christmas
Message 
As we approach the end of another year I guess we all look back and think of the events and
happenings both good and not so which have occurred during that period. Although well attended
those members who didn’t take part in our AGM held at the Imperial war Museum, Duxford
missed out on an excellent day. 
Having the AGM at such an historic site I did speak of our history. Like the location, history does

shape one’s future.
Founded in 1981 by Dr Ralph Collacott we will be celebrating our 30th anniversary next year.

The objectives established then have not changed but we are now making serious efforts to
achieve more of these. 
We have now increased the number of Council members and by doing so are gaining

additional contacts and the expertise we required to take the Association forward. On behalf of
Council I offer a warm welcome to our most recent elected members Rob Gardiner and Jeremy -
Frances Delvarr.
As a registered charity we are constantly seeking more volunteers especially those having the

specialist skills and knowledge that we are in need of. We have received specialist assistance
during this year from amongst our membership and to those involved I thank you. 
Most of our council meetings are now held at venues sponsored by our members and partners

at no cost to IDE. We are continually seeking ways of reducing the overheads of our institution.
We do not and can not make a profit, we are a charity operating in a commercial world and are

required to be sufficiently funded to be able to go out and engage with the commercial world. 
To seek & provide sponsorship, to encourage volunteers and promote ourselves to achieve the

true recognition we believe Diagnostic Engineers deserve.
These are difficult times, as we are all aware, each of us can be potential recruiters and we

should sell our Institution and the benefits of being of member. All members are cordially invited
to attend any council meeting as a visitor to see what goes on, have your say there or in the
journal and to contribute wherever you can.  
Dr Ralph Collacott laid down the foundation stones of the Institution and it is upon these stones

that we are rebuilding, and rebuild we must. We have much to do and we are not content to
paper over the cracks. We need to be sufficiently funded in order to achieve our charitable
objectives and become a front line Institution to be proud of. To help raise this extra funding the
subscription levels have been reviewed, and after making comparisons with other similar
institutions and societies the following modest subscription fee modifications have been agreed by
Council.

Fellow £70
Member £50
Associate £40
Retired (All Grades) £25
Student £0

These subscription rates become effective for all existing and new membership periods
commencing on or after the 1st of January 2011
In conclusion the Council of Management joins me in wishing you peace, happiness and a

joyous Christmas with a prosperous new year for all.

Steve Reed MIDiagE
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11. To promote the education and training of persons
whether resident in the United Kingdom or
elsewhere in all matters relating to diagnostic
engineering and allied technologies.

12. To establish and maintain contacts with persons
and/or organisation concerned with the
employment of diagnostic engineers and
consultants.

13. To arrange consortia of specialist diagnostic
engineers to perform specific
advisory/consultancy projects as required.

14. To develop the science, practice and business of
diagnostic engineering and allied technologies.

15. To encourage and improve the technical,
financial, business, managerial and general
knowledge of all persons engaged in the practice
of fault and failure diagnosis, condition
monitoring, post-mortem examination,accident
investigation and allied activities.

16. To compile and classify information and
particulars relating to the expert services
rendered by members of the Institution.

17. To disseminate information and particulars
relating to the expert services rendered by
members of the Institution.

18. To stimulate efficiency in diagnosis and to elevate
the position of those connected therewith in
skilled practical employment.

1 9. To foster intelligent appreciation of the facilities
existing for the provision of education and
research.

10. To facilitate the exchange of information, ideas
and practice by the publishing of such
information as shall be of interest to diagnostic
engineers.

11. To render advice and aid in the exploitation of
inventions and to make known their nature and
merits.

12. To assist in obtaining employment and to help
engineers and others to find competent staff. 

Definition

A ‘Diagnostic Engineer’ shall be any person capable
of contribution to the art or science of determining
the existence of a problem in a machine, plant,
system or structure and/or appraising the cause(s) of
a failure which may have taken place and/or
assessing the condition or vulnerability of such
machine, plant, system or structure either during use
or while under development.

Interpretation

It is accepted that through a diagnostic capability or a
special knowledge of a failure and deterioration
modes, reliabilities and hazards a person will be able
to contribute to a satisfactory assessment of the
causes of a defect and able to contribute to the
identification of remedial action to cure the defect
and prevent failure.

Motivation

Employers are invited to recognise that persons who
have joined have shown distinguished interest in
developing and extending their technical skill.

Rewards

Prizes up to £500 in value are offered annually for
the best brief accounts of interesting diagnostic
cases.

Activities

The Institution shall arrange and subsidise:

� Regular Newsletters to members

� Regular notices of services available from members
will be (distributed free of charge to members) to
interested parties. These notices will also be
displayed at times on the Institution’s web page.

Certificate

A Membership Certificate is issued to all members.
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Uplifting tour of Duxford

After the formal business of the AGM
and an inspiring and uplifting Awards
ceremony, the main event of the
Institution of Diagnostic Engineers 2010
event was under way - a guided tour of
the Imperial War Museum at Duxford. I
say wonderful, and to be honest I should
probably use words like awe inspiring, or
occasionally just ridiculous - after all, how
can a vehicle used for the transportation
of weapons possibly take off in a vertical
direction?
Because of the excellent turnout by

members and their guests at this year’s
AGM, two tour guides were needed who
had a wealth of knowledge, interesting
stories, but perhaps most importantly a
humorous way of interacting with those
present. Members ranged from those
who had a basic knowledge of how to
book a flight on a commercial flight to
intimate workings of a jet propulsion
engine. I should perhaps emphasise this
is one of the huge benefits in being
involved with the IDiagE, we all know
something about something, and we like
to share that expertise - some more than
others.
Our tour started off in the Airspace

hangar, which claimed to be one of the
world’s largest and most dramatic spaces
for the interpretation of aviation heritage.
This means that in the modern building
dedicated to old and new aircraft alike
there were exhibits such as the Harrier
‘Jump-Jet’, Lancaster bomber and Vulcan
bomber, but also one of the first
Concordes to be flown - number 101.
This is made even more special by the
fact that you can gain an insight into the
type of equipment and instrumentation
used during the test flights, as you can
walk through the fuselage and
experience what flight at the speed of
sound might be like (with a bit of
imagination). 
In a never ending mission to shed

some useless gems of information, ‘Did
you know’ the speed of sound, i.e. Mach
1, is 343 m/s, which is 770 mph in old
money or a mile every 5 seconds. And,
yes there’s more, The Mach number is
named after Austrian physicist and
philosopher Ernst Mach. After a few
stories involving Mr Barnes Wallis and his
amazing bouncing bomb, which I’m sure
everybody knows was not round as the
film suggests, but was barrel shaped, not

dissimilar to the majority of IDiagE
Council, and countless statistics of
wingspan, weapon capacity and engine
manufacturer bragging rights, we
proceeded via ‘Sally-B’, the Flying
Fortress (unless you approach it from
the other direction where it is the
Memphis Belle), to enter The Fighter
Collection.
This permanent exhibition at Duxford

looks at the people and machines
involved in the Battle of Britain and the
Blitz of 1940 - 1941. Also explored is
Duxford’s past, especially its history as a
fighter airfield, and the air defence of
Britain. Not only does this thought
provoking hangar illustrate the aircraft of
the Blitz, but also an insight into the
ways of life, depicting shelters, static

2010 COLLACOTT PRIZE
The Institution of Diagnostic Engineers’ 2010 COLLACOTT
PRIZE  was won by Geoff Walker MIDiagE for his article:
Diagnostic Engineering - its importance & relevance today
(Journal No: 172 July/Aug 2010). The prize was presented
to him at this year’s AGM at the imperial War Museum,
Duxford.

Chris Gilbert, Vice Chairman of the Institution of Diagnostic Engineers reports on the

activities at this year’s AGM held at the Imperial War Museum, Duxford.

IDE members and
their guests at this
year’s AGM at
Duxford
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displays and audio snippets of historically
poignant messages. It also houses a
Spitfire, which everybody admires, even
though, as pointed out by our guide, it
was not actually as effective as the
Hurricane, but because it was
aesthetically more pleasing it became
more admired, partly due to the media. 
We then moved to the American Air

Museum, which naturally could never be
as compelling as the British exhibitions,
nonetheless we felt we should probably
make an effort. As you probably would
expect, the aircraft were bigger, faster,

and awe inspiring (I can use this term
again as we are now in the American
hangar). The highlights for me were
probably the sheer size of the Boeing B-
52 Stratofortress bomber, which the
hangar was designed around and the
‘scariness’ of the Stealth bomber. Other
impressive sights included: the Blackbird,
Mustang, Phantom and spy planes.
Finishing the tour we passed a glass

wall, which was erected as a touching
tribute to all the fallen soldiers. They are
immortalized as etched Second World
War planes in a vast barrier around the

American Air Museum hangar an due to
the vast quantities of etchings, one can’t
help but just stop, think and contemplate
what War is all about. 
Finally my thanks goes to all who

helped make the visit go so well, that
includes our new Accredited Industry
Partners, our sponsor for the day - Castle
Group Ltd, and especially the guides at
Duxford. Extra special thanks go to Bill &
Marilyn for their continued efforts in
organising all the IDiagE events.
I look forward to seeing many old and

new members at next year’s AGM.

The Fighter Collection
at Duxford looks at
the people and
machines involved in
the Battle of Britain
and the Blitz of 
1940 - 1941

IDE 30th Anniversary
member participation
2011 is the 30th Anniversary of our
Institution and events, which bring
together our diverse membership,
are currently being planned. 
A golf day being one such event. If

you are interested in taking part or
willing to assist in the organisation of
this event please contact our office
on 01924 82100.

Scholarship
For the third consecutive year
students awarded an Arkwright
scholarship in 2010 will receive a
years free Membership of our
Institution.

Maintenance 
North West
The IDE Institution was represented
and fully supported Maintenance
North West, which took place at
Chancellors Conference Centre,
University of Manchester.

‘Chairman’s Challenge’ fishing match

The first “Chairman’s Challenge” fishing
match took place on the 29th of
October.
Pictured is the fish, which clinched

victory for chief executive Bill parker.
In 2011 it is hoped to enlarge the

participation and suggestions for a
venue are requested. Please support
this event by sending your
recommendations and expression of
interest to:
bill.parker@diagnosticengineers.org 
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STANDARDS  

All businesses can benefit from adopting
standards, from global organisations to
small local firms; from ambitious start-ups
to long-established household names;
from hospitality catering and retail
businesses through construction,
manufacturing and engineering firms to
high- tech innovators.
Recent research has shown that many

businesses of all sizes lack sufficient
information to make effective use of
standardization. If a business is not at
present using standards, then serious
consideration should be given to
adopting them wherever possible. The
business benefits that can result include:

� Standards can be used to reduce the
time, effort and money that has to be
invested in the research and
development of new products, while
increasing their likelihood of success in
the marketplace;

� Standards can provide best-practice
guidance helping businesses to assess
their processes, allowing them to take
steps to increase efficiency and
become more profitable;

� Standards provide a reliable benchmark
against which performance can be
judged, enabling businesses to
demonstrate product performance
helping to retain existing clients and
generate sales from new customers;

� Being able to claim compliance with
widely recognized and respected
standards is an effective way of
supporting the quality of goods,
services or processes. If compliance
cannot be supported in this way,
customers only have the
manufacturers/suppliers word
regarding the quality of their goods,
products or services;

� Some customers will only buy from
suppliers that comply with the
requirements of certain standards. This

is often the case with public-sector
contracts;

� Complying with recognized standards
can provide a competitive advantage
and could well be a deciding factor
when a buyer has to choose between
two comparable suppliers;

� Standards provide businesses with a
reliable and consistent reference point,
which can help to reduce the risk of
making an error. As a result, businesses
can save both time and money as well
as reducing the likelihood of damaging
its reputation;

� Applying the requirements of a
technical standard, a business can
ensure that its products or services are
compatible (or ‘interoperable’) with
those manufactured or provided by
others. This is one of the most effective
ways to maximize the size of the
potential market and can be particularly
beneficial when exporting;

� All standards are voluntary and
businesses are not legally obliged to
introduce them and there are other
options. However, compliance can help
a business to meet its mandatory legal
obligations regarding such things as
product safety and environmental
protection. It is not possible to sell
goods in some markets unless they
meet certain quality and safety criteria.
Being standards-compliant can save
time, effort and expense, while giving
added peace of mind that legal
responsibilities have been met. 
Obeying regulations can be much

more challenging when diversifying into
new markets or trading in non-domestic
territories. Although practices and
regulations can vary, standards can
provide the information necessary to
make the trading of products and
services in new markets much less
difficult, time consuming and costly.
Standards enable innovation by

defining and measuring product
performance, leaving the user free to use
a standard without divulging intellectual
property. Arguably, the most innovative
businesses have the most to gain from
the strategic use of standards.
Standardization provides a means by

which pioneering products can work
seamlessly with related products in areas
such as:

� New and emerging technologies (e.g.
nano-technology);

� Research and development;
� Collaboration;
� Product market acceptance;
� Intellectual property rights;
� Meeting regulatory obligations.

What are standards?
Formal standards 
Formal standards are published
documents that are established by broad
consensus. Formal standards are publicly

Developing standards
Standards make life safer, healthier and easier for people, organisations and enterprises all

over the world. They enable and simplify communication and trade, while allowing

resources to be used more efficiently. Along with patents and measurements, standards are

recognised as a core part of the infrastructure that supports innovation in the UK. 

Charlie Duncombe, programme manager, manufacturing and services at BSI explains how it

develops standards and how IDE members can contribute.

Charlie Duncombe,
programme manager,
manufacturing and
services at BSI
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available, published documents that are
established by a broad consensus of
industry experts and representatives of
government, business, research, test and
certification organisations; academia,
consumer interest groups and trade
unions.
Formal standards are amended when

new processes, services or products are
developed or when societal or
commercial needs shift. As a matter of
course, all formal standards are reviewed
every five years.
New standards are created when a

genuine societal or commercial need has
been identified often when a business
develops a new product, process or
service to which no existing standard can
be applied.
All standards are designed for voluntary

use. However, some laws and regulations
might refer to certain standards or use
them as the simplest way of showing
compliance.
Formal standards fall into two main

categories. Technical standards detail
requirements that businesses can use to
shape their products or services so that
they fit market or regulatory needs.
Quality-management system standards

(QMS) establish recognised best practice
for the way processes should be
managed.

Informal standards
Businesses, associations or organisations
can develop their own informal standards
or they can employ external consultants,
such as the British Standards Institution
(BSI), to help them.
An informal standard can be

something as simple as a company
having guidelines on how staff members
should answer telephone calls or a trade
association having a code of practice for
its members. In many instances, informal
standards can bring many benefits and
help a business or organisation to
achieve its objectives.

Complying with the requirements of
a standard
To claim compliance with a standard all
that is necessary is that it is bought, read
and its requirements are implemented in
all relevant areas of the business. For
added weight, some businesses choose
to have their compliance verified by an
outside auditor or test organisation.
The Kitemark, BSI’s own highly

regarded and well-recognised symbol of
trust and integrity, shows that a product
complies with the requirements of an
appropriate standard. Kitemark symbols
are associated with tens of thousands of
products and services from light bulbs

and electronic circuit boards to car
windows, cattle tags and gas cylinders.
The presence of a Kitemark assures
consumers that a product or service has
satisfied rigorous test procedures.

CE marking is associated with
compliance with European directives
and resulting national legislation. A wide
range of products that are governed by
European directives are required by law
to carry CE marks if they are sold or
imported to any of the member states
of the European Economic Area (EEA).

How standards are created
BSI is the UK National Standards Body
(NSB). It is responsible for facilitating,
drafting, publishing and marketing British
standards. Although it is independent of
government, the organisation works
closely with the Department of Trade and

Industry, business and other interests.
BSI provides UK businesses and others

with access to and influence on
standardization in Britain, Europe and the
world.
BSI has approximately 1 000

established technical committees that
consider the views of all interested
parties in their area of expertise and then
agrees the details of the new or revised
standard in draft form.
Standards are created when a genuine

market or societal need has been
identified and are frequently the result of
needs that come directly from industry.
This could be when a business develops
a new product or process to which no
existing standard can be appl ied. When
this happens, businesses can work with
BSI to develop a new standard.
Technical committees (and sub-

committees) agree the scope and
purpose of a new standard. They
communicate these to a drafting group or
panel, whose job it is to draw up the
initial draft of a new standard.
Sometimes it is appropriate for a

suitably qualified consultant to develop

 

Institution of Diagnostic Engineers member involvement 
BSI welcomes Institution of Diagnostic Engineers members’ approaches from
those who are interested in influencing standards. Although it requires time and
effort, there are a number of direct benefits that can be gained from participation
in the development of standards that are relevant to a business.
Although participation in a technical committee is unpaid, funding assistance is

available in some circumstances, particularly when international travel is required.
Standards can be a versatile tool, but if a business chooses not to participate in

their development others will shape markets for the products and services that it
is interested in.
Taking a direct role in the drafting of standards through the BSI will allow

businesses to:

� Use the knowledge already established in standards that can support
evolutionary business ventures, decrease development time and increase
speed to market;

� Be pro-active in putting forward the business case for adapting existing
standards to suit new products or technologies;

� Taking a leadership role by considering the business case for initiating new work
where no relevant standards exist;

� Take advantage of the immediate benefit of networking both professionally and
personally with experts from the same business/technology area;

� Be fully and currently aware of developments and trends in the standards the
business is interested in;

� Be fully involved in the standards drafting process so as to actively influence
and guide the content of the published International, European or British
standard;

� Make efficient use of their time used for standards work by being involved in
either technical committees, sub committees or panels which are focused in
the areas they are interested in;

� Be able to identify and take part in new areas of standards work and hence be
in a position to have advanced knowledge of any emerging or developing
markets.
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an initial draft. When this happens, the
relevant committee draws up a brief so
as to be able to guide the drafter as to
what is required.
Standards are drafted within specific

rules to ensure that they can be applied
consistently and (where appropriate)
methods are given whereby any
requirements can be consistently
demonstrated.
A draft version of each standard is

made available for public comment, at
which time anyone with an interest can
express their views. All feedback is
considered before the finished standard
is approved and published.
BSI staff coordinate the work of experts

to ensure that developments in business
and consumer interests are embraced
and reflected in new standards, and that
standards are published to schedule.
All individuals, organisations or

businesses with a vested interest can
influence content.

Technical committees
Standards are developed through a
process of consensus in one of the BSI’s
many technical committees. The majority
of work is carried out using Internet-
based methods, although committees do
meet when necessary.
Technical committee members include

industry experts, representatives from

business, government, research, test and
certification organizations, universities and
academic institutions, consumer interest
groups and trade unions. Individual
businesses are rarely directly represented
on committees. Representation is usually
through groups with a related interest (for
example, trade associations) to ensure
that as wide a consensus as practicable is
reached. In some cases, where
individuals have a particular expertise,
they might be co-opted onto a
committee so that they can contribute
directly.
For further information please visit:
www.bsigroup.com or telephone:
+44 (0)20 8996 9001
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My first encounter with a fault of this
nature was in a hospital pathology lab.
The customer had a continuous flow
clinical chemistry analyser for human
blood samples.  The primary output was
via a chart recorder, but this particular
analyser was coupled to a small(ish)
industrial microcomputer that enabled
proper patient result forms to be printed
out and sent to clinicians.  You will have
gathered by now that this was some
years ago - about 1984 I’d say.
The input-output device was an LA34

Decwriter, which was a rather nice
terminal with a decent integral keyboard
and dot-matrix printer.  It was a
considerable improvement on the old
ASR33 Teletype machines that had been
common not so many years previously,
especially in terms of print speed and
acoustic noise.
The lab staff reported that at almost

exactly the same time of the afternoon
over the previous few days, the printout
had shown an increasing number of
corruptions until finally the output was
complete gibberish.  Even a low
incidence of corruptions was rather
worrying, as there was the potential for
incorrect results being reported, which
could in turn lead to inappropriate patient

treatment, or misdiagnosis.  The printed
report facility could not then be used until
the following morning, when all was well
again.
I was intrigued by this, and various

thoughts went through my head,
including:  Was the root cause a specific
event that occurred at that time of day,
e.g. a sudden drop in mains supply
voltage caused by some heavy plant
elsewhere on the site coming on stream,
(equipment was much more supply
voltage sensitive in those days), or was it
due to a speci fic human action taken at
that time of day?  Alternatively, could it be
caused by something that actually
occurred earlier in the day, but the effect
of which was not felt until later?  I really
had no idea!
I made sure I was on site the following

afternoon to observe this for myself.
Sure enough, the printout was at first
punctuated by the occasional corrupt
character, usually some graphic symbol
or accented character that immediately
stood out as being wrong.  As time went
on, the corruptions became more and
more frequent, causing increasing
disruption to the printout, particularly
when CR or LF characters were missing
or spuriously sent.

I believed that the corruptions were
more likely to be occurring in the
communication between the
microcomputer and the terminal, rather
than within either of the devices
themselves, but this was only a working
theory.  Although RS232 serial ports were
in common use by this time, the
Decwriter was fitted with a 20mA current
loop serial interface, which was one thing
it had in common with the old ASR33
Teletypes.  ‘Space’ was represented by
the absence of current, and ‘Mark’ by the
presence of a nominal 20mA.
To cut a long story short, as you are

probably ahead of me by now, the Mark
current was some way below 20mA even
at normal room temperature.  The
weather was fine that week, and as the
afternoon sun beat down through the
windows, warming the rear of the
microcomputer, the output loop current
gradually became lower and lower, until it
dropped below the threshold that the
terminal could cope with reliably - about
8mA if memory serves.  It was not hard
to identify the series resistor that set the
output current on the serial board in the
microcomputer, (which was located close
to the rear of the unit, i.e. the area most
affected by the sun), and my remedy
was simply to fit a lower value
component to give a full 20mA at normal
room temperature.  Oh, and yes, I also
advised the customer to draw the blinds
on sunny afternoons!
Over the years since then I have

occasionally wondered what the official
spec for the 20mA serial current loop is,
and recently I have learned that,
apparently, it never actually existed.  It
was up to the user to make sure that
devices using the loop were compatible
with each other.

Going loopy
Richard Sterry MIDiagE writes that one particularly

interesting type of fault that a service engineer

might have to deal with is the one that only occurs

at a particular time of day. 
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Some years ago I moved to this small
village on the eastern seaboard of
England. A place where there is little
skilled engineering work, except fixing
cabbage harvesters, and perhaps the
odd gas rig work. I used the local
garage to MOT my car, and did the odd
‘horrid’ job (like front wheel bearings).
After a few visits I started talking to the
proprietor (well it was hard not to get
talking, the difficulty was making an
escape), and foolishly mentioned that
I’d been involved with the development
of engine management systems. He
subsequently suggested I might like to
look at a problem that had thwarted his
part-time auto-electrician. At this point I
should have hurriedly departed.
The vehicle involved was a Vauxhall

Tigra. It was fitted with an electronically
managed multipoint injection petrol
engine with GM’s own electronic
control system. The symptoms were
that it was lacking in pulling power
(flat), the engine management light
illuminated intermittently (a positive
diagnostic feature, as it meant that the
ECU (Electronic Control Unit) governing
the engine recognised there was a fault,
and it would be stored in the fault
memory) and perhaps misfiring. The
misfire was not noticeable at idle, and
only really apparent with the engine
under load (i.e. when the car was being
driven). This was definitely a negative
feature as we had no chassis
dynamometer (what small garage
does), and it is not at all easy to fault
find while the vehicle is driven on the
road - it’s hard to drive with the bonnet
up. Further negative features of the
whole affair were that it had been to at
least one other garage that had failed to
fix the problem, although several new
parts had been fitted, and that at least
two other people had worked on it at
this garage, so everything had been
well and truly disturbed and messed
with. At this point I really should have
run away.
The first task was to gather

information as to what was thought to
have been done to solve the problem.
The previous garage had changed the
EGR valve (Exhaust Gas Recirculation
valve - a device that allows some of the

exhaust to re-circulate to the inlet
manifold, to reduce emissions) and the
ignition coil pack. The previous person
at the current garage had changed the
ignition coil pack, which had altered the
fault, but not cured it, the sparking
plugs, and an air pump, which injects
extra air to the exhaust to help the
catalytic converter reduce the
emissions. With this in mind, the car
was taken for a short test drive. There
was evidence of misfiring under load,
and the engine management light
came on. It should be noted the garage

A tale of a Tigra
This is a tale of how not to do diagnostics. It was probably not the least efficient way to get to the

problem, but maybe not far off. Perhaps others may learn from it? Ian Marsh MIDiagE explains.

had acquired, at significant expense, a
diagnostic system, which was supposed
to be highly effective for diagnosing any
engine ECU. After some deal of trauma,
as the diagnostic equipment didn’t
come with a ready made connector for
early GM systems, wires had to be
poked into the right sockets in the
connector, and made off to an interface
box to the diagnostic system. This was
not a stress free operation, as the
proprietor had only bought this
equipment two weeks earlier, and I
could see a huge potential for
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vapourising expensive bits of it. Anyway,
all was successfully accomplished, and
a fault code was produced, which said,
when decoded, something like EGR
Valve Fault. The EGR valve on these
engines is at the back of the cylinder
head, between the head and the
engine compartment bulkhead. It is
possible to see part of it, and it did look
new and shiny. To access it the inlet
manifold and injector fuel rail had to be
removed. The day was now getting on,
the engine was hot, and I had other
things to attend to.
A couple of days later the session

was reconvened. The various bits were
removed from the engine, and the EGR
valve was looked at - there was no
gasket between the valve and the
manifold. A telephone call to the
friendly Vauxhall dealer ascertained that
a gasket should be fitted, and the
absence of the gasket would cause just
the problems that we were seeing. In
due course a gasket was obtained. It
was now obvious why it had been
omitted before - there was just room to
remove the EGR valve, but
reassembling same with gasket just
lead to the gasket falling down the back
of the engine before the securing bolts
could be fitted. Four hours later all was
back together, with the gasket fitted.
Jubilantly the vehicle was taken for road
test. Result - misfire, engine
management light on. Fault code = EGR
Valve Fault. Mental status of all
concerned = Deep Depression. The
EGR valve had been inspected while
removed and seemed to be clean and
in good working order. The vehicle was
moved into a remote corner and left
while further investigations were carried
out.
Internet research suggested that this

problem was quite widespread, but no
fixes were forthcoming. Over the
following weeks many and varied
solutions were proffered and tried or
rejected. The most barbaric was ‘these
engines suffer from sticking inlet valves
- pour brake fluid into the inlet manifold
with the engine running’. In desperation
this was tried, but just produced vast
clouds of smoke, and probably
appreciably reduced the life of the
catalytic converter. The engine ECU was
sent away for testing - no fault found,
the fuel rail pressure was tested - within
specification, the fuel injector resistance
and function were tested - all ok.
Inspection of the plugs after sustained
fast idling showed: No. 1 white, No.’s 2
& 3 black, No. 4 wet. This was another
clue, but not appreciated at the time. A
compression test was done, and all

cylinders were within 5% (so ok - no
broken compression rings, or burnt
valves). Complete bafflement.
After some further time, when the

mental and physical scarring had
diminished a further desultory
inspection was undertaken. For no
particular reason, other than to play
with it, a new HT oscilloscope probe
was tried on the ignition leads. I was
not quite sure what to expect - most of
my experience has been on diesel
engines, which don’t have all this horrid
HT stuff - but the traces on No. 1 & 4
plugs were distinctly different from 2 &
3. Now this car has had two
replacement ignition coil packs. The
waveform from the ECU to the coil pack
looked symmetric so the ECU was
asking for identical pulses to both coils
(on this system one double ended coil
feeds two spark plugs, with a wasted
spark at non-firing TDC - this saves a
distributor, or having one coil per
cylinder). The coil was a non-genuine
after-market part. A telephone number
for the manufacturer was found, and a
discussion commenced. It was revealed
that there was ‘a bad batch of Vauxhall
coils’. A coil from a later batch was sent.
The fault was cured.

After the event the clues are
obvious:
1. The last change of ignition coil had
altered the fault characteristics -
unfortunately I did not see the
alteration first hand. 

2. Plug 1 white, plugs 2 & 3 black, plug
4 wet. Plug 4 not firing, affecting the
emissions seen by the Lamda sensor
in the exhaust, causing ECU to enrich
the mixture to the centre cylinders.
Quite why cylinder 1 is then weak?
But anyway it should have been a
clue. 

Morals:
1. ECU fault codes can be misleading.
They are getting better, but the ECU
can’t see everything, and has no
knowledge of the HT voltage. Later
ECU’s have misfire detection, which
may pin-point the cylinder in trouble.

2. Just because one new item is faulty
doesn’t reduce the probability of a
second one being so!

3. It is much more efficient (although
much less exciting) to stick to a few
manufacturers products. Subsequent
experience at this garage (yes they
did ask me back), suggests that it is
almost impossible to deal with all
makes, as experience is often not
transferable.

4. When lots of people have attempted

to rectify a fault:
(a) It is probably difficult to fix.
(b) They may have introduced other

faults.
In this circumstance estimate lots of

hours/cost for rectification, and then
multiply by a big factor (4 or 5).
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Unlike fixed-wing aircraft helicopters are,
almost without exception, dependent on
a single drive-train to become and then
remain airborne. It is a complex drive-
train, comprising gearboxes and drive-
shafts to reduce RPM and increase
torque to drive the helicopter’s main
and tail rotors.

The drive-train is though the
helicopter’s Achilles’ heel, as it takes
only a single gear tooth or bearing to fail
and the safety of those on board is
compromised. Indeed, whilst designs
have improved significantly over the
years, and the phrase ‘safe-by-design’, is
used with justification, evidence shows
that helicopters have a higher proportion
of airworthiness-related accidents than
fixed-wing aircraft.

Understandably, many drive-train
components wear with use, and
maintenance is essential. However,
servicing cannot be scheduled on a
calendar or logged flight-hours basis
(alone) because helicopters have many
different modes of operation; under
which components wear at different
rates. Also, when a helicopter operates
outside of its intended limits, for
example if performing an emergency or
evasive manoeuvre that temporarily red
lines the torque-loading on the drive-
train, it is extremely difficult to assess
how such exceedances [as they are
officially-known] eat into component life.

There is though a technology that has
been monitoring ‘real’ drive-train usage,
or as close as possible, for more than
20 years. Generically known as Health &
Usage Monitoring Systems (HUMS), the
technology can be traced back to the
1970s, when the Ministry of Defence
(MoD) began research into the use of
vibration monitoring to improve the
detection of helicopter drive-train faults.

Certified HUMS have been in
operational service since the early
1990s but, contrary to some beliefs, it
does not raise alarms on board the
helicopter. Rather, it is all about the
ground-based analysis of data with a
view to making possible the earliest
identification of developing faults.

In addition, since its introduction,

HUMS has seen many enhancements
(with advances in hardware and
software) without the underlying
principle of vibration monitoring
changing much at all. The most recent
development - breakthrough even - is in
relation to improving the fidelity of the
health monitoring capability.

Collecting Clues
There are a number of manufacturers
supplying HUMS into the industry. In
terms of the equipment fitted to a
helicopter, at the heart of a modern
HUMS there will be a Data Acquisition
and Processing Unit (DAPU), which
stores data on a removable media
device for transfer to a ground-based
analysis system. Also, as standard a
HUMS will include tachometers and
several accelerometers (mounted to
essential parts of the drivetrain) - see
figure 1.

A gearbox, for example, might have
five or six accelerometers attached at
key locations in order to monitor internal
components such as gears (and the
meshing thereof), bearings and shafts.
Some HUMS also use optical methods
to track the performance of the
helicopter’s rotor blades in terms of
height and relative blade lead and lag.

Condition Indicators (CIs) are
calculated - either in the DAPU or a
ground-based system - against which
individual alerts can be raised. Also, the
CIs can provide maintenance staff with
the ability to establish an overall picture

of the health of each of the critical drive-
train components. For example,
developing faults such as shaft
misalignments, gear tooth cracking,
bearing inner-race damage and
lubrication problems can often be
deduced from the CIs.

However, the onus is very much on
the user to make those deductions. If
the user is an operator of a fleet of off-
shore helicopters, catering for oil rig
crew changeovers, for instance, it might
have a staff of 200 people, of which
one or more might be HUMS experts.
Smaller operators, say an emergency
rescue outfit, might have only one
helicopter; and therefore only a chief
engineer and a mechanic. The chances
of either being a ‘HUMS expert’ are
remote.

That said, even the larger operators
can struggle interpreting the CIs. This is
because, to a large degree, HUMS CI
interpretation is all about spotting
deviations from ‘normal’. Accordingly, for
a particular helicopter, each CI
contributes to a set of global statistics
(see figure 2), at which point you realise
that what is normal for one helicopter is
not necessarily so for all. Also, because
of the sheer volume of HUMS data
across a fleet of aircraft, manually
trawling through it for indications of
component wear and tear is unrealistic,
and there is an absolute reliance on
automated alerting.

The potentially large variations in data
(for healthy components) make the

High Fidelity
Richard Warrilow MIDiagE discusses helicopter Health & Usage Monitoring Systems (HUMS)

and how the recent addition of Advanced Anomaly Detection (AAD) technology has taken

fault detection to a new level.

Figure 1: A
representation of
how vibration data is
acquired for a
gearbox.
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leslah@dfamedia.co.uk Engineering Focus

In the world of industry, pressure to deliver
high productivity whilst keeping costs down
has over the last two decades led to a rise in
the implementation of machinery vibration
monitoring
programs with great
success.  Costly
break downs and
damage to
machinery have in
many instances
been avoided and
the required
maintenance has
been able to be
scheduled for a
convenient time.  
Maintenance
engineers have long
known the benefits
of monitoring
vibration, however
the virtues of what
can be achieved are not always appreciated
by their work colleagues and the valid
warnings that are highlighted can be
disregarded from management level to the
shop floor with often catastrophic results. 
Chris Hansford, Managing Director at
HANSFORD SENSORS LTD recalls a recent
situation where operators did not heed the
alarm warnings given by the HS-423 sensor
resulting in a costly fire.
Tel: 0845 680 1957
www.hansfordsensors.com

HANSFORD SENSORS
HIGHLIGHT BENEFITS OF ON-
LINE MONITORING USING HS-
423 DUAL OUTPUT SENSORS RAYTEK®, maker of ThermoView Ti30

infrared camera, introduces the
ThermoViewTM Pi20 process Imager and
DataTemp® Pi (DTPi) Software. This easy-
to-use thermal imaging solution provides
an expanded view of process performance
in a wide range of industrial applications.
Designed for automated monitoring and
control of continuous or stationary targets,
the ThermoView Pi 20 fixed-mounted
process imager provides a real-time process view of thermal images, allowing plant operators to
shorten process startup times and lower production line changeover costs. The camera is paired
with the intuitive DTPi software, which minimises or eliminates the long learning curve
associated with many process imaging systems. 
The ThermoView Pi20 camera and DataTemp Pi software are designed for use in diverse and
often rugged industrial settings.
Tel: 01908 630800 ukinfo@raytek.com

THERMOVIEWTM PI20 AND DATATEMP® PI

The VIBXPERT II handheld vibration analyzer
combines the advantages of a rapid
processor with a brilliant energy-efficient
colour VGA display. Enhanced with an Fmax
of 51KHz and up to 102,400 Lines of
Resolution, all machinery problems can be
captured and easily analyzed on the
VIBXPERT II large colour screen. 
The VIBXPERT II Basic platform is a 1-channel
vibration data collector which can be
upgraded at any time to 2 individually
configured channels via a special pass code
it’s user upgradable and does not require
hardware changes. All forms of machine
vibrations, bearing conditions, process data
and visual inspection information can be
collected and stored on the expandable
Compact Flash Card (up to 8 gigabyte) for
report generation or for later transfer to the
OMNITREND software for further analysis,
reporting and archiving.
Tel: 01543 448350
www.pruftechnik.co.uk

NEW PORTABLE VIBRATION
ANALYZER

WEIDMÜLLER EXPANDS SPECIALIST SALES 
& MARKETING TEAM

The new WEIDMÜLLER sales
and marketing office, based in
Leicester sees the arrival of
Paul Boylin as Head of
Product Management in the
United Kingdom.  Formerly
Business Development
Manager for Envido Ltd, he
will act as the unifying force

behind product strategy and execution. In addition, Lesley Young has also joined, taking on the
role of Marketing Communications Manager.  Lesley, who has headed up departments in a
variety of marketing communications roles will be responsible for creating, and implementing
Weidmüller’s brand communications strategy across the UK.  
Weidmüller is an international provider of solutions for electrical and electronic connectivity,
transmission and conditioning of power, signal and data in industrial environments.
www.weidmuller.co.uk

Last year RITTAL launched its new
thermoelectric cooling unit into the market.
With a 100W cooling capacity and only
weighing 3kg it is the lightest and most
efficient thermoelectric cooling unit available.
As it does not use any refrigerant or
compressors, it provides a low vibration, low
maintenance compact solution that still
maintains air separation for harsh
environments, ideal for HMI panels and small
enclosures. Rittal have now taken this a step
further adding an additional heating function
in addition to the cooling function. The unit
automatically switches between heating and
cooling to maintain precise temperature
conditions of +/- 1K if required. A software
package has also been included in the box
with a USB lead to allow the user to monitor
and set a number of parameters from a PC.  
Tel: 01709 704000
www.rittal.co.uk

NEW THERMOELECTRIC
COOLER WITH HEATING
FUNCTION

The 6002 and 6102 therma-hygrometers, designed and
manufactured in the UK by ETI, are easy to use relative
humidity and air temperature measuring instruments. The units
measure %rh over the range of 0 to 100 %rh with a resolution
of 0.1 %rh and temperature over the range of -20 to 70 °C
with a resolution of 0.1 °C/°F. The therma-hygrometers
incorporate a clear custom LCD with °C, %rh, max/min, hold
and dew point indication. Both the therma-hygrometers display
humidity and temperature simultaneously and incorporate a
backlit display. There is an automatic display of both open
circuit and low battery. Both instruments are powered by three
1.5 volt AAA batteries with a minimum life expectancy of
10000 hours and an auto power off facility turns the instrument
off automatically after 10 minutes, maximising battery life
Tel: 01903 202151
www.etiltd.com 

THERMA-HYGROMETERS SIMULTANEOUSLY DISPLAY
HUMIDITY & TEMPERATURE

Following the launch of its new Industrial
Division, TROLEX, manufacturer of gas
detection and environmental monitoring
systems, has published a brand new full
colour, A4 brochure for its range of sensors
and sensing systems for industry. The
company’s in-depth understanding of heavy
industry assets and operations, and extensive
knowledge of leading technologies and
communication platforms, enables it to
deliver solutions to help optimise machinery
performance, keeping installation,
maintenance and unplanned downtime to a
minimum.Carrying its recently-introduced
branding, the new brochure shows the
complete integrated command and control
systems available from Trolex for gas
detection, bulk material handling, machine
monitoring, air/gas flow monitoring, process
monitoring, gas leak detection, as well as
plant-wide monitoring systems with SCADA
interface.
Tel: 0161 483 1435
www.trolex.com

TROLEX PUBLISHES NEW
INDUSTRIAL BROCHURE

Visitors looking for the Exide Technologies
IMHX stand had to do a double-take for the
UK’s leading motive power supplier has
undergone a name change. Following a
global rationalisation, Exide Technologies
Industrial Energy in the UK will now be
called ‘GNB INDUSTRIAL POWER’.
Nigel Darke, Business Director comments
“No matter what name we go under, for
over 150 years we’ve been looking to
improve stored energy technology and find
new applications. The beauty of being part
of such a large global company is that advancements in one market then work their way through
to other applications and products”. As well as a colourful Honda Insight car, state of the art
lithium ion batteries from Exide’s new division, ReStore Energy Systems were also on display.
Tel: 01204 661212 www.exide.com

GNB INDUSTRIAL POWER - THE NEW NAME FOR EXIDE
TECHNOLOGIES INDUSTRIAL ENERGY (UK)
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setting of CI thresholds difficult. Fixed
thresholds tend to be set around fleet
statistics - so tend to be rather generous.
However, a modern HUMS ‘learns’ and
sets its own (more realistic) thresholds
after it has collected about 40 data
points. The learnt thresholds will then be
used in addition to the fixed ones.

The Unexpected
Since its introduction, HUMS has
undoubtedly made a major contribution
to helicopter safety by allowing the early
identification of many impending
mechanical faults - and the appropriate
remedial actions being taken. It is fair to
say that HUMS has not been finding all
faults though as the analysis of HUMS
CIs (and raw data) following incidents
often reveal clues that were not - before
the incidents - recognised as being
indicative of developing faults.
For example, in 2002 a Super PUMA

had an extremely near miss. Whilst in
service, the ‘chip detection’ light came
on in the cockpit, indicating that chips of
metal had been detected in the
gearbox. The helicopter was
immediately withdrawn from service
and the gearbox pulled and dismantled.
Engineers were amazed to find that a
fatigue crack had almost halved the

bevel pinion (see figure 3).
Subsequent analysis of the HUMS CI

data revealed that something had been
going on during the last 10% of data
capture (about 50 hours’ worth of
flight). For example, energy in the
gearbox shaft (indicative of wobble) had
increased. However, the absolute data
levels were not statistically high when
compared to the rest of the fleet. In
other words, the significance of the
trend was not recognised by the HUMS.
This near-miss spurred the industry

into action and the Civil Aviation
Authority (CAA), decided it was time to
review the effectiveness of HUMS
technology. It established that:
� Warning times must be improved, as
alerts weren’t being raised early
enough;

� Some faults can develop with the CI
levels actually decreasing;

� In the event of sensor/wiring integrity
problems, the CI’s contribution can be
compromised; and

� Decisions should not be made on one
CI alone.
The CAA also established that if a

component with a build defect were
fitted to a helicopter, its HUMS would,
after the aforementioned 40 or so
‘learning’ samples, set falsely-high

thresholds. Also, as mentioned above,
during the learning period the HUMS
will be reliant on only the fixed (and
very generous) thresholds derived from
fleet-wide stats.
Based on its findings, in 2004 the

CAA tasked Smiths Aerospace (now GE
Aviation), which had very much been at
the forefront of HUMS development,
and Bristow Helicopters with addressing
the above issues.

Advanced Anomaly Detection
Since the early days of HUMS, the
algorithms used to raise alerts have
been designed around perceptions of
what might fail, and then working out
how to detect the tell-tale signs. But as
the fatigue in the Super PUMA’s bevel
pinion demonstrated, there is a need to
recognise the importance of trends that
aren’t necessarily exceeding thresholds
within one or even multiple CIs.
Thankfully, there is no need to re-

invent HUMS from scratch. All that is
required is to interpret the captured data
in a different way, and this is where
Advanced Anomaly Detection (AAD)
comes in. As a methodology, AAD is
already well-established in other sectors.
For example, in the banking world it is
used to recognise significant changes in
your credit card spending habits as an
indication of possible theft or fraud.
Accordingly, consider monitoring

engine temperature and power (as per
figure 4). When plotted against time,
temperature and power look very
similar. Hence, when you plot
temperature against power, the points
more or less follow a straight line; that
you could consider as ‘normal
behaviour’; and even the over-
temperature lies on this line.
But what about the point outside of

our normal behaviour? It represents high
but not excessive temperature without
there being a corresponding high power.
At that point in time, neither an
algorithm looking for an over-
temperature nor one looking for an
over-power would have raised an alert;
but an algorithm looking for anomalies
in the way the two CIs interact would
flag a deviation from the norm.

Probability of Anomaly
Essentially, AAD has the ability to draw
attention to how multiple CIs may be
exhibiting abnormal behaviour (without
necessarily exceeding any individual CI
thresholds). But what is normal
behaviour? As mentioned, no two same-
model aircraft will have identical CIs for
a given component (as figure 2
illustrated).

Figure 2: Above Enhanced Signal Average (ESA) CIs for the bevel pinions of 110 main gearboxes -
fitted to same-model helicopters.

Figure 3: Running
top-to-bottom, the
fatigue crack in the
bevel pinion that
could have so easily
resulted in an
accident.
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In addition, if you start with a
database of (raw) historical HUMS data
- with a view to applying AAD - that data
will most likely already contain
anomalies.
Accordingly, in order to make better

use of HUMS data, it has proved
necessary to perform two stages of data
pre-processing on the CIs for any given
drive-train component (in use in a fleet
of same-model helicopters). The first
stage applies a median filter to
compensate for component variation.
This produces an ‘absolute model’
against which any single CI can be
compared for excessive deviation. The
second stage operates within the realms
of component variation, and is the
‘trend model’.
Both pre-processed models then feed

into an anomaly model (see figure 5)
which also reflects levels of probability
(of normal behaviour for any given
component on a fleet of aircraft).

The beauty of the anomaly model is

that one can be built with training data.
An automated model adaption process,
developed by GE Aviation, can then
detect ‘regions’ that are not
representative of normal behaviour; and
remove them.
The addition of in-service data as it

becomes available means the model is
further refined. And from the model can
be extracted a time-based ‘fitness score’
for a drive-train component on a given
helicopter; reflecting how well it fits the
picture of normality (i.e. the absolute
model mentioned above - that
compensates for component variations).
This can then be transformed (inverted
if you will) into a Probability of Anomaly
(PA) trace.
Of course, during the development of

these new techniques the acid test was
always going to be applying the HUMS
data from the Super PUMA with the
cracked bevel pinion, ‘near-miss-
incident’ of 2002. Figure 6 shows the
results.

Furthermore, the results of a live in-
service trial (in 2006) of the anomaly
detection system on Bristow’s North Sea
fleet of Super PUMA helicopters
identified anomalous data not previously
detected by the existing HUMS; which
has greatly boosted confidence within
the industry.

Most recently, Ornge, which provides
ground and air medical transport for the
province of Ontario, Canada, ordered
and has started to take delivery of 10
AgustaWestland AW139 helicopters
equipped with GE Aviation’s HUMS and
has signed up to the company’s HUMS
Web Services.
Under these services, data is

automatically collected from the
worldwide AW139 fleet by a central
server. It then applies the AAD
technology to detect and diagnose
problems; making the information
available to subscribers via the web, and
letting them see how their helicopters’
health compares to others. 
In many respects though, AAD is just

taking its first steps in the HUMS arena.
Like a child it needs time to learn. On
the plus side, that learning includes
questioning why some things are
different to others (which is exactly what
we want it to do). Also, AAD isn’t
replacing existing HUMS. It is enhancing
its fidelity, reducing the risk of false
alarms and providing a much simpler
and more robust means of data
interpretation.
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Figure 4: Should we be more concerned about the (red) over-temperature or the (orange) anomaly?
Also, whilst this illustrates the interaction of just two parameters it is worth noting that a HUMS
would typically monitor at least eight condition indicators (CIs); which will be interacting in a variety
of ways and not necessarily at exactly the same time. For example, even our two-parameter example
does not factor in thermal lag.

Figure 5: This anomaly model is based on a Gaussian Mixture Model (GMM), as used for mapping
data density. It is the result of pre-processing just two CIs for a component used on a fleet of same-
model helicopters to produce ‘normal’ and ‘trend’ models. The red peaks (probability = 1) can be
thought of as behaviour most common to all within the fleet. As we drop down into the dark blue, the
behaviour is less common. Regarding the white trace, it depicts how the behaviour of the component
on one particular aircraft might trend; so think about this diagram actually being an animation. The
component might have started with a probability-of-fleet-wide-normal-behaviour of only 0.5 anyway
but with time it moved even ‘further away’ from normality.
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Figure 6: The top
trace is the bevel
pinion ‘fitness score’
relative to the
‘absolute model’
derived from fleet-
wide stats. The
bottom trace is the
Probability of
Anomaly (PA).

Members Contributions 2_Layout 1  11/12/2010  10:25  Page 15



To: The Society of Diagnostic Engineers.
16 Thistlewood Road, Outwood, Wakefield, 
West Yorkshire, WF1 3HH .

I submit herewith my application for membership in
the following Grade:

Surname:

Form of address: Mr/Mrs etc.

Other Names:

Service No.HM Forces, Title or Rank

Employer’s Name

*❑ Address

Tel.No:

*❑ Private Address.

*❑ Please � to indicate address for communication.

Nationality:

Country of Birth:

Date of Birth:

Present Position:

Duties:

(Continue on extra sheet if necessary)

Previous Position and Duties:
(Submit curriculum vitae on separate sheet stating employers in

chronological order)

Education:
(List all Schools/Colleges universities etc on a separate sheet)

Degrees, Certificates, Diplomas etc.,
Enclose copies with this application

Membership of Other Bodies:

Other Relevant Information:
Submit any additional or supporting information on a separate sheet

Hobbies and other interests

Declaration: I declare that the information contained
within this application is, to the best of my knowledge and
belief, true and correct in every particular. If admitted to
membership I agree to be governed by the Rules and
Regulations as they now exist and as they may hereafter be
altered.

Signed

Date

Fees *  The relevant total of Application Fee and first
Annual Subscription must accompany this form.

Grade App Fee Annual Subs *Total
FlDiagE £35.00 £60.00 £95.00
MIDiagE £35.00 £45.00 £80.00
AMIDiagE £25.00 £35.00 £60.00
SIDiagE £15.00 £31.50 £46.50
Retired (all Grades) £18.50 £18.50

Please make cheques payable to:
SOCIETY OF DIAGNOSTIC ENGINEERS
Our Central Bank Account is held by
National Westminster Bank plc.
5 The Parade, Oadby, Leicester LE2 5BB
(Account No. 00420476)
It would help us if you could advise us how you knew of us
or who suggested us:

For office use: Seen - Secretary ❏ Checked ❏
Acknowledged ❏ Fees ❏ Membership Clerk ❏
Membership Certificate Sent❏

01     16 Diagnostic Engineering November/December 2010 www.diagnosticengineers.org

INDUSTRY PRODUCTSMEMBERSHIP APPLICATION Private & Confidential

TH
E

 I
N

ST
IT

U
TI

ON OF DIAGNOSTIC E
N

G
IN

E
E

RS

Corporate membership is available upon application. Please contact the Institute for further information.

CELEBRATING

30�YEARS

1981�-2011

Membership application_Layout 1  11/12/2010  10:31  Page 2



CONDITION MONITORING

 
 
 

 

 

 

C
O
N
D
I
T
I
O
N

M
O
N
I
T
O
R
I
N
G

Condition monitoring systems and service
from the experts. A wide range of systems
including Portable and On-Line, operating
from one common OMNITREND software
platform.

On-Line systems

• Plug and Go monitoring for all types
of machines, compact and affordable,
provides comprehensive machine data
trending and spectrum analysis.
• Custom designed systems to meet
specific measurement requirements for
non standard machines and systems.

Portable systems

VIBSCANNER and VIBXPERT machine
trending and analysis systems for
comprehensive data trending and FFT
analysis of machine condition.
VIBROTIP machine condition trending
systems for routine monitoring of
machine data and condition

Tel:    01543 417722
Fax::   01543 417723
eMail: info@pruftechnik.co.uk
web:   www.pruftechnik.co.uk

 

 

  

 
 

To book your space NOW
Contact: Alistair McKay on:

Tel: 01732 370347
e-mail: alistair@dfamedia.co.uk EVALUATED VIBRATION

ANALYSIS NOW A REALITY

Takes the hard work and time out of 
analysing spectra, by giving ‘real 
information’ of the health and condition of 
your plant and not just data. Displays the 
values of Lubrication, Bearing Condition, 
Imbalance, Misalignment, Gear Mesh, 
Looseness etc, in a manner that everybody 
understands, even on a Green, Yellow and 
Red scaling.

Laser shaft alignment with “easy Laser”, 
the easiest and fastest system ever, for 
every machine alignment, including shaft 
to shaft, fl atness, straightness, camber, 
train drives, offset drives, roll parallelism, 
thermal growth, belt drives etc. it’s up 
to you.

SPM INSTRUMENT UK LTD
Suite 12, Hardman Business Centre, New 
Hall Hey Road, Rawtenstall, Rossendale, 
Lancs BB4 6HH
Contact: Stan Jackson
Tel: 01706 835331 Fax: 01706 260640
Web: www.spminstrument.co.uk
e-mail: info@spminstrument.co.uk

Condition Monitoring
Solutions
We´re committed to maintaining your
critical machinery. Making maintenance
a profitable part of your company is
what drives us.

Timely failure prediction and detection is
key to cutting operating costs. For over
three decades, we´ve contributed to
improved reliability for customers in all
branches of industry and in every corner
of the world. Let us assist you in your
pursuit of mechanical reliability: we have
the methods, the equipment and the
software to offer cost-efficient condition
monitoring solutions tailored to your
specific needs, backed up by training
and worldwide support.

CONDITION MONITORING
CONSULTANTS

CONDITION MONITORING
CONSULTANTS

 
 
 

 

 

 

Condition Monitoring
Systems & Service
OPTIMISE YOUR PLANT 
& MACHINERY & PREVENT
EXPENSIVE DOWNTIME

Full service online & offline condition
monitoring solutions now available
from the bearing experts:

Vibration analysis
Online vibration & 
temperature monitors

Portable, off-line 
data collectors

Sophisticated online 
monitoring systems

Acoustic Emission monitoring

Thermographic imaging

Oil Analysis

Installation & 
commissioning 
of CM systems

Complete aftersales service

Schaeffler (UK) Ltd
Tel: 0121 351 3833 
Fax: 0121 351 7686 
Email: info.uk@schaeffler.com 
web: www.schaeffler.co.uk

 

 

  

 
 

Machine
Monitoring
Systems Ltd

Condition Monitoring and
Asset Reliability Services 

Condition Monitoring Services from
the UK's leading provider offering
*Vibration/Thermography/Oil/
Ultrasonic/Partial discharge 

*ISO18436 BINDT approved training 
*Specialist Motor testing 
*Balancing 
*Hand/Arm vibration testing

UK wide coverage
MMS Ltd
T: +44 (0) 1869 250801
E: office@machinemonitoring.co.uk
Web: www.machinemonitoring.co.uk
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LASER ALIGNMENT

LASER ALIGNMENT

  

 

   

 
 

 

 

shaft alignment

machine bores

roll parallelism

pulley & belts

flatness

straightness

dynamic movement

Tel:    01543 417722
Fax::   01543 417723
eMail: info@pruftechnik.co.uk
web:   www.pruftechnik.co.uk
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From the inventors of laser
shaft alignment -  systems
and service for : -

 

 
 

 

 

 

  

 

   

 
 

 

 

SPM Instrument UK Ltd.
Suite 12, Hardman Business Centre, 
New Hall Hey Road, Rawtenstall Rossend-
ale, Lancs BB4 6HH

Laser Measurement and Align ment 
Systems for every need:
Belt transmission alignment
Shaft alignment
Bore alignment
Dynamic measurements
Geometry measurement systems for 
parallelism, straightness, fl atness, 
squareness, spindle direction etc.

Tel: 01706 835331
Fax: 01706 260640
Website:  www.spminstrument.co.uk
E-mail: info@spminstrument.co.uk 

 

 

TEMPERATURE SENSING

Leaders in temperature measurement

Europe’s leading
manufacturer of

industrial temperature
sensors and

thermocouple
connectors

thermocouple cables 
thermocouple connectors 
temperature
instrumentation
test instruments

Certificate No. 4746

Labfacility Limited
Bognor Regis

tel: +44 (0)1243 871280
Sheffield

tel: +44 (0)1909 569446
www.labfacility.co.uk

info@labfacility.co.uk

THERMOGRAPHIC
TRAINING

THERMOGRAPHY VIBRATION MONITORING

VIBRATION BALANCING

Vibration Analysis 
(machinery troubleshooting &
diagnostics, Condition
monitoring) 
Dynamic Balancing
(of rotating & reciprocating
machinery) 
Applications throughout all
aspects of industry; 
� Manufacturing 
� Machine Tool
� Oil and Gas � Motor Sport
� Waste Management 
� Marine
Dynamic & Static Balancing; 
� Spindles � Flywheels 
� Fans � Turbines
� Rotor assemblies 
� Crankshafts 
� Propshafts 

Tel: 01869 345535
Mob: 07774 468726

Email:
enquiries@vibrationfree.co.uk

www.vibrationfree.com

Vibration Free

� � � �� �� �� �

PRODUCTS & SERVICES

Acoustic Associates:

Tel: 01733 896346 

Web:

www.aasussex.co.uk

EA Technology

Tel: 0151 3394181 

Web:

www.eatechnology.com

Castle Group

Tel: 01723 584250

Web:

www.castlegroup.co.uk

Interface CM

Tel: 01246 431010 

Web:

www.interfacecm.com

Aidtech Ltd.

Tel: 01159 325305

Thermascan

Tel: 01234 219421 

Web:

www.thermascan.co.uk
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