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A Plant Condition Monitor

Developed for use with

Industrial Generators

See page 5
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1. 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.

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

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

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

5. 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.

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

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

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

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.

The Objectives of the Institution 
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Artesis, a leading supplier of intelli-
gent predictive maintenance solu-
tions, showcased its new and

unique Plant Condition Monitor (PCM)
solution at Maintec 2009. Building on the
proven success of the Artesis Motor
Condition Monitoring (MCM) system for
electric motors, PCM has been specifically
developed to work with generators and is
ideal for a wide range of applications
including turbo alternators, diesel genera-
tors, and wind turbines.

By accurately monitoring the condition of
generators and their prime movers, effec-
tively using the generator itself as a
sophisticated transducer, PCM is simpler
to use and more cost effective than other
conventional systems. It uses advanced
NASA-developed technology to provide
automated set-up and fault diagnosis
with minimal user intervention, making it
perfect for equipment in inaccessible or
hazardous environments.
“From our experience, it was clear that
the industry required a reliable and cost

effective condition monitor solution
specifically designed for applications with
generators,” said Andy Bates, director at
Artesis. “Our MCM solution has been very
well received in a number of sectors such
as the water, oil and gas, transportation
and manufacturing industries, and has
made a big impact in the condition moni-
toring market that we are now offering
the PCM as a total predictive mainte-
nance system for plants with generators.
We have already had a great response
from customers using the PCM system
from small auxiliary diesel generators
right up to 95 mega watt turbo alterna-
tors.”PCM provides an unparalleled moni-
toring and assessment solution for
machinery by continuously taking meas-
urements and comparing them with its
reference condition, in order to assess the
severity and type of any developing fault.
When PCM detects a fault, it presents the
results of its sophisticated analysis to the
user in a simple traffic light display. This
provides local staff with an immediate
indication that a problem is developing.

Detailed diagnostic information is provid-
ed by means of its standard networking
facilities, and covers a vast range of
mechanical and electrical problems
including imbalance, misalignment, bear-
ing damage, gearbox faults, isolation, and
many others.

Artesis is a leading supplier of intelligent
predictive maintenance solutions and has
been offering its reliable and efficient
range of products since 1999. Its technol-
ogy has helped many customers around
the world increase productivity and
reduce maintenance costs. The Artesis
team combines extensive experience in
advanced product development with the
successful application of advanced tech-
nology to the requirements of operations
and maintenance professionals.

Artesis manufactures a range of intelli-
gent condition monitoring products
including the Motor Condition Monitor
(MCM), and Plant Condition Monitor
(PCM) instruments, and the MCMSCADA
software package. These products are
used for plant monitoring, predictive
maintenance, and process optimization
across multiple industries including the
chemical and petrochemical, metal pro-
cessing, power generation, pulp and
paper, water, utilities, cement, food and
beverage, automotive, textile, and mar-
itime sectors. Artesis has a robust intel-
lectual property portfolio of issued and
pending patents internationally. 

For further information visit te web site
www.artesis.com

Diagnostic Engineering 5

Institution of Diagnostic Engineers   •   www.diagnosticengineers.org

A new Plant Condition Monitor
Specifically developed to work with

generators across industry
Designed for plant monitoring, predictive maintenance  and
process optimization of generators across multiple industries

including the chemical and petrochemical.
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The Bayernoil refinery complex is
located in southern Germany and has
three refinery, production and

storage sites in Ingolstadt, Neustadt and
Vohburg (between Munich, Nuremberg
and Regensburg). It is owned by oil cor-
porations OMV, Agip, BP and Ruhr Oel.
Over 800 employees process annually
12m tonnes of crude oil that is refined
into oil products.  Safety and environ-
mental considerations are firmly integrat-
ed in the company’s quality and produc-
tion management. Moreover, Bayernoil
has a stringent zero-accident policy,
hence the importance of preventive
maintenance at the three sites.

Looking for fugitive emissions refinery
plants are subjected to a general
turnover, a huge inspection and mainte-
nance operation during which units are
taken out of operation, partially disman-
tled, cleaned, maintained and tested. At

the Vohburg plant, some 1,500 additional
workers are involved in this process
which usually takes several weeks.

“Our main reason to procure the FLIR
GasFindIR is to minimise hydrocarbon gas
discharges from our piping systems, in
particular, leaks near flange gaskets” says
John Stapleford, HSE (Health, Security,
Environment) Manager of the Bayernoil
plants. The start-up of the serviced
Vohburg units provided an excellent
opportunity to inspect the installations
for leaks that might have remained after
the turnaround.

Bayernoil is integrating the FLIR
GasfindIR into its Leak Detection and
Repair programs. Although environmental
and safety prescriptions are stringent,
there is currently no specific European
LDAR program that stipulates how often
and complete companies must find, repair
and report leaks of volatile organic com-
pounds.  Bayernoil wants to exchange
their experiences with other FLIR
GasFindIR users within the Bayernoil
owner companies to determine the opti-
mum inspection intervals.

“The FLIR GasFindIR contributes to reas-
suring process safety”, concludes Mr
Stapleford.  “It is particularly interesting
to inspect high-pressure systems as they
are the most susceptible to leaks”.

Looking For Gas
Bayernoil Refinery uses FLIR GasFindlR to
detect leaks and reassure  process safety

6  Diagnostic Engineering
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ADIPS 
Amusement Device Inspection Procedures Scheme 

ADIPS is the fairground and amusement park industry’s self 
regulated safety inspection scheme which registers competent 
ride inspectors and the rides they inspect. 

Qualified and competent groups or             
individuals can register with the scheme to be 
able to inspect amusement devices in various 
engineering disciplines, for pre-use           
inspection and in-service annual inspection, 
on behalf of the members of the industry 
trade associations. 

For more information contact ADIPS  Tel. 0191 516 6381 Email office@adips.co.uk 

Visit www.adips.co.uk 

ADIPS is seeking to encourage individuals 
and organisations specialising in the         
provision of mechanical engineering          
inspection services to register with the 
scheme and to offer these services to owners 
and operators of amusement riding devices 
throughout the UK. 

   (quote DiagEng March 09) 

If you are interested in pursuing this opportunity, we 
would be pleased to provide full details on request. 

Athermal barrier ceramic coating
used on a Honda Civic race car has
allowed its team to realise the true

capacity of its petrol tank, helping it
achieve a best ever 6th place in the
Britcar 24 hour race. Using Zircotec’s
exhaust coating permitted the team to
fill the car with an extra 16 litres of fuel
per stop. This in turn, allowed the car to
run for an incredible three hours between
stints, resulting in a class win and be the
first front wheel drive car home.

“In the past we have struggled to get
more than 94 litres of fuel into the car
due to air locks in the warm fuel tank,”
says team manager Simon Mason. “This
year we could fill it right up to our 110
litre allowance.” The team originally

approached Zircotec to coat the Honda’s
exhaust to reduce cockpit temperatures.
Endurance racing requires drivers to stay
focussed and comfortable for up to three
hour stints including the challenging
night time driving. Zircotec’s coatings
have been proven to inhibit the transfer
of heat from exhausts to reduce surface
temperatures by 170ºC and further test-
ing has shown cabin temperatures can be
comfortably lowered. Whilst developing
an effective solution for the Honda’s
cabin, Zircotec suggested it could also
keep the fuel tank cooler too.

“Zircotec’s coating has a thermal effi-
ciency of less than 1.7 W/m K (com-
pared with 4 W/m K for alumina) and is
used by race engineers to make drivers

more comfortable and safe,” says motor-
sport manager Stuart Clarke. “Customers
use our proven coating to prevent fuel
vaporisation in the engine bay, but when
the team explained the issue with the
fuel capacity, we felt coating the exhaust
close to the fuel tank could solve their
problems,” Zircotec can create a separate
heat shield but in this case all that was
required was to plasma spray the Honda’s
exhaust around the fuel tank area, a fit
and forget solution that is more durable
and takes up less space than wrap
(increasing airflow to further cool the
exhaust).

The team was also delighted with
Zircotec’s rapid turnaround, the firm
offering an express service when time is
tight. “The team is so pleased with the
results, for both reduced cabin tempera-
ture and solving the fuel tank fill prob-
lem, that it is sending a Porsche Carrera
Cup exhaust to Zircotec to be coated,”
concludes Clarke.

Cool ceramic coating eliminates
air locks in fuel tanks

Cooling effect of Zircotec’s thermal barrier prevents
air locks to increase tank capacity by 16 litres
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Anew range of spherical roller bear-
ings is now available that offers up
to 60 per cent longer service life,

higher limiting speeds, increased load
ratings and lower energy consumption,
resulting in reduced operating costs.
Schaeffler Group’s FAG E1 spherical roller
bearings with outside diameters larger
than 320mm are now available in X-life
premium quality versions, providing sig-
nificantly improved bearing performance.

By converting the standard FAG E1
spherical roller bearings to X-life quality,
customers benefit from a 15 per cent
increase in load ratings; 50 per cent
higher limiting running speeds; and up to
60 per cent longer service life compared
to their predecessors.

This means that in applications where
bearing performance specifications
remain unchanged, customers can reduce
costs by downsizing and installing smaller,
more cost effective bearing solutions.

These improvements in quality, perform-
ance and running accuracy were achieved
by developing new cages and rollers with
new dimensions and crowned faces. 

Schaeffler’s FAG range of spherical roller
bearings is ideal for demanding operating
environments, particularly for applica-
tions in which very high load carrying
capacity and reliability are key design cri-
teria.

Spherical roller bearings are double-row,
self-containing units that comprise solid
outer rings with a concave raceway, solid
inner rings and barrel rollers with cages.
The inner rings have cylindrical or tapered
bores.

The symmetrical barrel rollers position
themselves freely on the concave outer
ring raceway, which compensates for any
shaft misalignment or flexing. Spherical
roller bearings support axial forces in
both directions and high radial forces.

The bearings are designed for very high
load carrying capacity and, because they
are designed with the optimum number
of large barrel rollers, are also suitable for
heavy loads. Also, due to the close con-
tact between the rollers and raceways,
uniform stress distribution is achieved in
the bearing.

Many bearing sizes within Schaeffler’s
spherical roller bearing range can now be
converted to X-life quality. These bearings
have no central rib on the inner ring and
are therefore able to use longer barrel
rollers. In addition, the bearings benefit
from improved kinematics, optimised sur-
faces and are made from higher perform-
ance materials. As a result, the basic
dynamic load rating and basic rating life
(under identical operating conditions) is
significantly improved. Of course this
means that in certain applications, a
smaller bearing solution can be designed.

For the customer, these benefits translate
into higher machine availability, new
design possibilities, more economical
bearing supports due to downsizing; and
lower operating costs due to reduced
energy consumption.

The most up-to-date kinematics technol-
ogy and software is used to develop these
bearings, which are made from superior
quality materials. Performance improve-
ments were made possible by modifying
and improving the bearing contact geom-
etry and bearing kinematics. This included
adding longer rollers with larger diame-
ters, which results in higher load ratings.

Surface improvements on the rolling ele-
ments also enable a lubrication film that
is capable of supporting even higher
loads. Improved osculation conditions and 
additional profiles further optimise the
rolling contact. Modified osculation and
precise rib geometry increase the load
carrying capacity of the rib contact. A
new sheet metal cage with improved
roller guidance and lubrication support,
reduce wear and extend the life of the
bearing.

Further information on Schaeffler’s FAG
E1 spherical roller bearings, can be found
on www.schaeffler.co.uk. 
Telephone for catalogue WL43170.

Schaeffler (UK) Ltd, Forge Lane,
Minworth, Sutton Coldfield,
West Midlands B76 1AP
Tel: 0121 351 3833 Fax:  0121 351 7686
e-mail: info.uk@schaeffler.com
www.schaeffler.co.uk 

Spherical roller bearings
designed to cut operating costs

and give up to 60% longer service life
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An affordable thermography solution
for the predictive maintenance of
electrical and mechanical systems

is being introduced with IDEAL’s new
HeatSeeker™ Thermal Imager. Less cum-
bersome to use than traditional thermal
imagers, the handheld HeatSeeker was
designed to meet the stringent standards
for performance set by professional elec-
tricians, engineers and building inspec-
tors.

“Whether you’re troubleshooting an
industrial pump or checking air distribu-
tion in a duct, you want a thermal imager
you can depend on to work quickly and
accurately,” explained Tony Kumeta,
General European Manager of IDEAL
INDUSTRIES (U.K.) Ltd. “We engineered
the HeatSeeker to ensure a precise, highly
functional diagnostic tool that was sim-
ple to use for detection and post-analy-
sis.”

Auto Hot/Cold Tracker

The IDEAL HeatSeeker incorporates an
Auto Hot/Cold Tracker, a new technology
that automatically pinpoints the hottest
and coldest temperatures within a single
screen by highlighting both with dual

cursors.  Just a quick scan of the Auto
Hot/Cold Tracker immediately identifies
current or potential problems, such as
overloaded circuits, inefficient heat trans-
fer, moisture leakage, or fluid distribution
for a stuck valve. By locating potential
malfunctions before they become critical
the HeatSeeker lowers maintenance costs.

Digital/Thermal Blending

For superior accuracy in the field,
HeatSeeker captures a “real” digital photo
of the subject that is then blended with a
full infrared picture to provide added
detail to the image under review.
Depending on the complexity of the
image, the technician can choose to
blend the digital photo with 25%, 50% or
75% infrared to better identify suspected
components. The digital image and the
thermal can also be shown simultaneous-
ly in the display. The combination of the
Auto Hot/Cold Tracker and digital/thermal
blending qualifies the HeatSeeker for a
wide variety of applications, improving its
versatility and value.

Simple Operation

Operating the HeatSeeker does not
require specialist training. Once an image
is captured, technicians simply move tog-
gles to navigate the tracking cursors
across the LCD screen to measure surface
temperature variations ranging from
-10°C to +350°. A full 2,209 temperature
measurements can be viewed live on the
LCD with an accuracy of ± 2°C or ±2% of
reading in °C, whichever is the greater.
Images can be saved to evaluate all tem-
perature points, as well as marked with
text and live voice recordings. The provid-
ed ThermalVision™ software makes it easy
to view, edit or analyze images on a PC,
as well as to generate detailed inspection
reports.

Other market-proven features of the
HeatSeeker are a Class II laser, a built-in
LED illuminator for use in poorly lit areas,
a removable handle, and adjustable emis-
sivity to improve accuracy.

The IDEAL HeatSeeker Thermal Imager
(Part # 61-844) is available from March
with a RRP of £2,350.00 +VAT. The kit
includes: USB cable, camera handle, car-
rying case, power supply, rechargeable
Lithium-ion battery, and ThermalVision
software. An optional car charger acces-
sory is also available.

For more information on the IDEAL
HeatSeeker™ Thermal Imager, visit
the “What’s New” section on
www.idealindustries.co.uk.

Institution of Diagnostic Engineers   •   www.diagnosticengineers.org

Thermal Imager instantly pinpoints 
hottest & coldest temperatures
IDEAL HeatSeeker™ captures  digital image on live screen
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From model engines to flight simula-
tors paint spraying to patterns of
nature, compressed air has a vast

assortment of applications around the
Science Museum in London. An Atlas
Copco variable speed drive compressor
supplies the air needed to bring science
to life for its 200,000 monthly visitors.

Compressed air is used in the Museum’s
mechanical workshops and for cleaning
and paint spraying. It also powers
exhibits, interactive displays and sculp-
tures – activating them at the press of a
button. 

Furthermore, the Wellcome Wing, which
contains contemporary science and tech-
nology of the future, uses compressed air
in the ‘kinetic art’ display. These dangling
exhibits move up and down and blow jets
of air onto the heads of people passing
underneath. Air also powers the Pattern
Pod, a hands-on gallery created for 5-8
year olds, forming shapes that represent
patterns occurring in nature.

Compressed air provides the motive
power also for the interactive Energy
Gallery’s thought-provoking games and
exhibits, including the braking system for
giant spinning drums. It is also essential
for the state-of-the-art SimEx simulator
ride, driving immersive air, water and
seat vibration effects, and the feel of a
dinosaur’s breath on visitors’ necks.

The Atlas Copco compressor is visible to
the Museum’s visitors through a specially
constructed door. They can see both the
compressed air installation and associat-
ed heat recovery system that provides
‘green’ hot water (at 60ºC) for the
Wellcome Wing basement toilets and the
Deep Blue restaurant - heat is naturally
generated as air is compressed by the
screw element of the unit. The heat
exchanger, located on the compressor,
then takes the heat out of the com-
pressed air system but, instead of send-
ing it to atmosphere, re-uses it as hot
water for the selected locations, thus
saving energy for the Museum.

The GA50 W VSD (water-cooled variable
speed drive compressor) was installed by
Atlas Copco’s distributor, Air Solutions
Ltd, who also carried out the pipework
fitting. The VSD, together with Atlas
Copco GA 22 standard screw compres-
sors, supplies all the compressed air for
the museum. It is distributed to the
points of use in a network of steel pipes
more than one kilometre long. The sys-
tem also includes an Atlas Copco FD170

refrigerant dryer and an air receiver. A
dry air supply is important in order to
protect the valves in the interactive
exhibits from moisture. Because it blows
air onto people’s heads, the kinetic art
display is particularly sensitive to con-
tamination, so an oil filter has been
installed at point of use. 

A VSD is an environment-friendly solu-
tion as it uses up to 35% less energy
than an standard air compressor by
running at different speeds to match
demand. The VSD compressor operates
seven days a week throughout the year,
catering for frequent evening events as
well as daytime demand. Between 10 and
2 bar air pressure is needed, depending
on the application. 

Commenting on the importance of the
compressor installation to the efficient
operation of the exhibits, Gary Edgerton,
Mechanical Services Manager, said, “I am
very satisfied with the way the Atlas
Copco VSD is running. Its energy-saving
capacity and heat recovery features fit
well with our environmental activities.”

For further company information contact
John Forman on 01442 222235. 

Science brought to life
with   compressed air!

Atlas Copco at the London Science Museum
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This regulator was developed by the
electronics firm the Knockabollakov
Plc of Grotty formerly part of the

USSR.  The company started in the early
part of the 20th Century, and in the early
days made parts for agricultural machin-
ery.  Later, they diversified into the field
of electrical components for commercial
and domestic use.  Very few of their
products remain in existence as a result
of the turmoil following the Revolution
of 1917.

In about 1915, the company started
making electrical parts for the growing
Russian automobile industry. Amongst
their innovative and quite original ideas
was the “bouncing bobbin” regulator.

It was specifically designed to be used
with both a.c. and d.c. generators and
was originally for industrial use.  Later
it was used quite widely on passenger
vehicle application for the vehicles then
in production in the Eastern bloc.

Knockabollockov Plc was well known for
their pioneering and far-sighted work  in
the field of industrial electrical and elec-
tronic innovation. Although little was
known about the company or its prod-
ucts in Western Europe until the end of
the division between East and West

Germany, in the East, the company was
held in high esteem. It is thought, but
not confirmed, that they produced com-
ponents for the Russian Space
Programme, including their legendary
thermo-vacuum thyristor pump.  In
Russia, they were one of the main suppli-
ers of electrical components to the Wonk
Tractor Factory.

Had history taken a different turn, it
would interesting to speculate on what
products would have been developed by
the company – had they remained in
existence.

With onset of Glasnost and the move-
ment of Western European manufactur-
ing ideas, techniques and design into
Russia, this regulator became obsolete in
the face of existing alternator designs
already in use throughout Britain and
mainland Europe incorporating built in
rectification in the alternator casing.

Operation – See Schematic Diagram
A feed from the “D” terminal of the
dynamo energises the shunt winding and
closes the points “A” against spring pres-
sure and the tension imparted by the
adjusting screw.  The feed then passes to
the “F” terminal to energise the dynamo
field. 

The output to the battery passes through
the series winding, and the magnetic
field overcomes the shunt-winding field
with a reversed polarity and lifts the
bobbin, closing the air gap and opening
the points “A”. This in turn closes the
points “B”. 

The polarity to the field reverses, causing
a reverse polarity to the series winding,
which in turn pulls the bobbin down and
opens the point “A”. The cycle is then
repeated.

NOTES  A “Swamp” resistance is fitted to
the earth side of the shunt winding.  As a
result, the regulator becomes a rectifier
due to the change in polarity of the
points “A” relative to the points “B”
which is then fed to the alternator. 

This is timed to match the cycles/second
alternations of the output and thus can-
cel out the negative part of the phase,
which rectifies the current to d.c.

The value of the swamp resistance is crit-
ical, as any error will adversely affect the
synchronisation of the polarity changes. 
No cutout is required as the bobbin rests
in the centre with both sets of points
open.

It is thought that this may well be the
only regulating relay to employ “repulsive
induction” as a method for regulating
voltage and charging a vehicle battery.

The Bouncing Bobbin Type Regulator
Douglas Wragg FIDiagE
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RESISTANCE

POINTS ‘B’

Bouncing Bobbin Voltage Regulator

BOBBIN. BI-METAL
FOR TEMPERATURE
COMPENSATION

SHUNT WINDING
CLOSES POINTS

POINTS ‘A’

INSULATOR

INSULATOR
D 

F

ADJUSTING SCREW

SERIES WINDING
LIFTS BOBBIN AND OPENS THE
POINTS

TO BATTERY
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Fluke, the world’s leading supplier of
test and measurement equipment,
has added two new models to its

range of Colour ScopeMeter®s. As well as
an Industrial Bus Health Test capability,
the Fluke 225C (200 MHz, 2.5 GS/s) and
Fluke 215C (100 MHz, 1 GS/s) include all
the features of Fluke’s market-leading
199C and 199C Colour ScopeMeters, mak-
ing these instruments the signal analysis
tool of choice for engineers working on
electronic and electrical   systems. 

The handheld Fluke 225C and 215C
ScopeMeters are aimed at maintenance
specialists who deal with industrial buses,
networks and general electronics. They
verify electrical signal quality on industrial
buses including Profibus, Foundation,
Modbus, CAN-bus, RS-485 and more. The
new instruments feature easy signal vali-
dation of all the signal parameters, and
floating and fully isolated inputs for true
differential signal measurements.
They allow users to verify the electrical
integrity of bus and network, performing
‘physical layer tests’ and getting answers
quickly and  easily.

Like the Fluke 190C Colour ScopeMeter
Series, the 225C and 215C offer a wide
range of test capabilities including FFT
analysis for identifying individual frequen-
cy components contained in a signal. The
TrendPlot paperless recording function
helps uncover long-term trends and shows
changes in any of the measurable parame-
ters (like the rise-time of a signal); the
ScopeRecord function allows long records
of waveform recordings to be made, over
a period up to 48 hours; a ‘Replay’ func-
tion enables the user to take a closer look
at any anomaly seen flashing by on the
screen, by re-playing the last sequence of
100 screen images.

Bus Health Test 
Bus Health Test analyses the electrical sig-
nals on the industrial bus or network and
gives a clear ‘Good’, ‘Weak’ or ‘Bad’ vali-
dation mark for each relevant parameter,
next to the actual measured value.
Measured values are compared to stan-
dard values based on the bus type select-

ed, or personal reference values if users
need different tolerances.

The Fluke 225C and 215C can validate the
signal quality as soon as electrical signals
are passed along the network, without
looking at data content. They help in find-
ing errors like improper cable connections,
bad contacts, incorrect grounding and

missing or superfluous terminators. 

Floating independently isolated input
channels

The independently isolated input channels
and the floating inputs mean that the
ScopeMeters can take truly floating differ-
ential measurements from balanced 2-
wire systems like RS-485 and CAN. One
input channel can measure the voltage
between the two signal wires, and the

other can measure the common mode
voltage over ground at the same time,
independently.

The large colour screen of the 225C and
215C shows the individual parameters
with validation, the actual measured
value, the minimum and maximum values
recorded over time, and the reference val-
ues used for the validation. The choice of
parameters differs with the bus type and
may include bias voltage, signal high- and
low-levels, rise- and fall-times, in-band
and out-band noise levels, jitter, pulse
width, baud-rate, and more. 

Activity indicators tell users that the data
flow is ongoing, and stop flashing the
moment communications come to a halt.
In the eye-pattern mode, a waveform dis-
play is built over successive signal passes
to give a visual indication of overall signal
quality, noise levels and signal jitter.

Top-of-the-range ScopeMeters
All Fluke ScopeMeters allow users to per-
form the basic electrical tests like copper
resistance and isolation tests on an elec-
trical system or a cable. On top, the 225C
and 215C give extensive network signal
analysis capabilities. The isolated channel
structure gives excellent immunity to
common mode noise and disturbances,
and can measure common mode voltages
separately. 

Fluke’s mission is to be the world leader
in compact, professional electronic test
tools. The company’s products are used
by technicians and engineers in service,
installation, maintenance, manufacturing
test, and quality functions in a variety of
industries throughout the world. Fluke,
founded in 1948, currently has offices in
13 European countries and distributes its
products to over 100 countries interna-
tionally. The company’s European rev-
enues contribute approximately 40 per-
cent of worldwide sales. Fluke’s head-
quarters are located in Everett,
Washington State and the company
employs over 2,500 people international-
ly. Its European sales and service head-
quarters are located in Eindhoven, The
Netherlands.

More details about these and other
products can be found on the web site at
http://www.fluke.co.uk

Two new  Colour ScopeMeter® models
Featuring Industrial Bus Health Test

The Fluke 200 series ScopeMeter
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Arange of strain gauge displace-
ment transducers is now available,
which offer expanded stroke

lengths from as low as 0-5mm up to 0-
100mm. The transducers are fully inter-
changeable with alternative strain gauge
displacement transducer models currently
on the market and offer long service life
and excellent mechanical reliability.

The AML/SGD Series of strain gauge dis-
placement transducers from Applied
Measurements Ltd produces a linearly
proportional voltage output relative to
the movement of a captive and guided
spindle arrangement.

Compared to LVDTs, measuring displace-
ment using strain gauges is generally
more consistent and accurate. The unique
internal construction of the AML/SGD
transducer ensures a smooth, frictionless
movement of the inner core, resulting in
minimal resistance and providing consis-
tent, high overall accuracy of <±0.1%.

Due to its virtually frictionless movement,
the AML/SGD displacement transducer is
less intrusive to the application, particu-
larly if the customer is trying to measure
the displacement of soft, pliable materi-
als. Also, being strain gauge-based, the
AML/SGD Series utilises simple DC elec-
tronics and so is compatible with a very
broad range of standard analogue and

digital instrumentation. With LVDT dis-
placement sensors, often the instrumen-
tation tends to be more specialised.

The design of the AML/SGD series is
based on a four-arm active Wheatstone
Bridge, with a nominal impedance of
350ohms. This design ensures excellent
non-linearity, low current consumption
and good temperature stability.

The AML/SGD is compact, rugged and
easy-to-install and offers a high output
signal. The transducers are used by a vari-
ety of industry sectors, including R&D,
industrial, aerospace, civil engineering,
automotive and marine/shipbuilding
applications.

Peter Lewis, Managing Director at Applied
Measurements Limited comments:
“Several of our customers asked us to
extend our SGD range of transducers
because they were receiving a poor serv-
ice from their existing suppliers. With the
expanded SGD range, we can now meet
these companies’ delivery and quality
expectations. Similarly, companies cur-
rently using LVDT sensors to measure dis-
placement may consider using strain
gauge based versions in the future.”

Applied Measurements Limited offers a
comprehensive selection of transducers
based on strain gauge technology. The
company’s product range includes sensors

to measure load, pressure, torque and dis-
placement. In addition, a custom transducer
design service and strain gauge bonding
facilities are available.

To support the transducer range, a variety
of analogue and digital instrumentation
is available, including high resolution,
high speed and RS232/485 equipped sig-
nal conditioners and indicators, as well as
portable battery powered indicators with
integral data logging, enabling the com-
pany to offer complete systems with cali-
bration traceable to UKAS standards. 

In addition to the standard transducer
range, the company also has the capabili-
ty to design, develop and manufacture
custom devices to meet specific needs.
Expertise is based on bonded strain gauge
technology, which is carried across the
company’s complete line of transducers.
Involvement in customer projects can be
at any stage, from development and
design, through prototyping,
testing  and into full production.

For more information visit the web site
www.appmeas.co.uk

Strain Gauge Displacement Sensors
with long service and excellent mechanical reliability                       
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The new Stealth shaft and coupling
alignment system offers very high
accuracy, a patented and unique

Bluetooth link, easy operator guidance for
set up and a much lower cost entry point.

Whitelegg Machines are  UK distributors
for the Stealth Shaft and Coupling align-
ment systems.  These incorporate a
patented and unique  super-linear Dual-
Beam™ Position Sensing Detector (PSD)
which gives exceptional accuracy and
ease of use, with the top of the range
model offering 10 times higher PSD

accuracy than competitors, equating to
the most accurate measurement on the
market.

The dual beam allows the measurement
of offset and angle simultaneously with
one PSD. This avoids the potential meas-
urement errors which often result from
the competitive method of using two
PSDs and also makes for remarkably easy
alignment. 

The new Stealth Series incorporate
intuitive programming to allow even
inexperienced operatives to easily walk
through the alignment process, ensuring
each step is accounted for.  The unique-
to-market, internal Bluetooth transmitter
links the laser and target to a hand held
pda at up to 10m distant, or to a PC
platform. All alignment methods are pos-
sible including 360˚sweep.

Dynamic on-screen graphics shows
exactly how much the motor has moved
as adjustments are made.

Importantly the Stealth uses the latest
long life lithium polymer batteries giving
over 12 hours of wireless use.

For further information visit the web site
www.whitelegg.com

Things aren’t always
as they appear

A woman was flying from Seatle to San
Francisco. Unexpectedly, the plane was
diverted to Sacramento along the way.
The flight attendant explained that there
would be a delay, and if the passengers
wanted to get off the aircraft the plane
would re-board in 50 minutes. 

Everybody got off the plane except one
lady who was blind. The man had noticed
her as he walked by and could tell the
lady was blind because her Seeing Eye
dog lay quietly underneath the seats in
front of her throughout the entire flight. 

He could also tell she had flown this very
flight before because the pilot approached
her, and calling her by name, said, 'Kathy,
we are in Sacramento for almost an hour.
Would you like to get off and stretch
your legs?' The blind lady replied, 'No
thanks, but maybe Buddy would like to
stretch his legs.' 

All the people in the gate area came to a
complete standstill when they looked up
and saw the pilot walk off the plane with
a Seeing Eye dog! 

The pilot was even wearing sunglasses.
People scattered. They not only tried to

change planes, but they were trying to
change airlines!

This is a true story.
Remember. Things are not always as they
appear! 

Low cost Laser Alignment system
High accuracy with lower cost entry point
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Layout.
The Maier two cylinder Vee two-stroke

gas engine has a conventional cross-head
connecting rod-crankshaft layout for
each cylinder.  The reciprocating cross-
head obviates piston side thrust and
operates a bobbin inlet valve by a rod
with increasing end taper.

Valve control.
The inlet valve comprises a T assembly,

the vertical channel forming the inlet
valve controlling gas inlet through the
cylinder head.  The horizontal channel has
the gas pressure inlet pipe connecting
union at one end: this gas pressure moves
the bobbin to seal against a reduced
diameter seating.  In this position, no gas
can pass to the vertical channel.  The
bobbin is extended through the reduced
diameter horizontal arm of the T to proj-
ect into a vertical slot through which the
reciprocating tapered rod projects.  The
bobbin terminates in a hardened steel
ball.

Valve adjustment.
This rod with (hardened) taper displaces

the bobbin as the cross-head approaches
Bottom Dead Centre (BDC), allowing a
gas pressure passage to the vertical chan-
nel with its fixed gas jet and air entrain-
ment system prior to the cylinder inlet
valve.  The degree of bobbin opening is
controlled by the taper and is determined
by a horizontal adjustment screw in the
end of the arm.  This screw also has a
hardened steel ball in contact with verti-
cal rod taper.  The bobbin adjustment
screw is intended to enable the two
cylinders to be balanced for the set speed
of operation required.

The problem.
The gas control bobbin valve is fitted
with two “O” rings which seal against the
horizontal arm bore to act as described.
Cold weather conditions in particular
cause these to become sticky so the gas
pressure is not sufficient to move the
bobbin to seal against the reduced diam-
eter part of the arm.  In these conditions,
gas passes unhindered to the vertical gas
jet.  During the compression and firing
stroke gas is then lost to atmosphere via
the air entrainment holes.  This is not

only wasteful but can form a hazard in
the engine room.

Diagnosis.
This was clouded by the continued work-

ing of both cylinders but with excessive
gas consumption.  The continuing gas
flow appeared to affect one cylinder more
than the other, despite exchanging bob-
bins.  Careful cleaning made no differ-
ence and on site no suitable burnishing
tool was available to ease the bore.  To
increase the gas pressure in this applica-
tion was not possible so a light spring
was found to just fit between the gas
inlet union inner face and the bobbin
face.  This worked satisfactorily but
increases the pressure on the taper and
contact balls.  However, within the inter-
mittent operation of the unit, this is
regarded as acceptable.

To maintain the unchanged specification
conditions between the two cylinders, a
similar spring arrangement was fitted to
the second cylinder.  A further improve-
ment with an even lighter bobbin closure
spring will be made in due course as time
permits.

The diagram below may be helpful.

Gas engine inlet valve failure       
Research: Dr R A Kisch DSc, FIDiagE

MAIER V2 GAS INLET CONTROL

Not to scale
Ref :V2060109 DE/9 
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The innovative PE5 pressure and vacu-
um switch from Rexroth offers
numerous pneumatic connection

options and a compact design. Clear and
distinct the display output can be tailored
to to suit the environment                        

Flexible in design, Bosch Rexroth’s com-
pact PE5 electronic pressure and vacuum
switch is easy to operate and install, with
three ergonomically-arranged buttons
and numerous pneumatic connection
options. The fully IP65-protected switch
features a large, four-digit LCD display
that is easy to read, and the pressure
units shown can be tailored to suit the
environment.                                      

The PE5 electronic pressure and vacuum
switches are available from Rexroth in
two electrical versions, either with two

digital switch outputs, or with one digital
switch output and one analogue output.
Versions with PNP or NPN outputs are
available. The analogue output signal can
be switched between voltage (0 - 10V)
and current (4 - 20mA).                    

Rexroth’s PE5 electronic pressure switch
measures the relative pressure via a
piezoresistive pressure sensor and has

pressure range options from -14.5 to 145
psi (-1 to 10 bar). The pressure is shown
on the illuminated LCD display in bright,
large characters (0.43” in height), which
change colour for rapid fault detection.
Suitable for a wide variety of applica-
tions, the pressure units can be displayed
as psi, inHG, bar and KPa.                 

With compact exterior dimensions of
1.4”W x 2.6”H x 1.3”D, Rexroth’s PE5
electronic pressure switch can be mount-
ed easily using an optionally available
bracket or on a DIN rail. Additionally, to
help reduce downtime and maintenance
costs, the PE5 switch can be combined
with Rexroth’s AS and NL Series mainte-
nance units via a double nipple.     

“Rexroth’s PE5 is a cost-effective and
versatile unit, offering simple yet flexible
operation combined with a compact and
robust design,” said Trevor Osborne,
Automation Manager at Bosch Rexroth.
“Suitable for a wide variety of industrial
applications – from a simple pressure
switch through to an analogue transducer
– the switch’s display output can be tai-
lored to suit the environment.”      

Depending on the version, the pneumatics
connection is established either with a
4mm push-in fitting or a G1/4” internal
thread on the underside. A female G1/4
thread is available on the reverse of all
versions for connection to regulators and
distributor blocks. The electrical connec-
tion is established with a four-pin M12x1
plug.                                                  

The switches’ options, including the dis-
played unit of pressure, switching modes,
and others can be programmed quickly
and easily using the three large, user-
friendly push buttons. After the switch
has been programmed, it returns to dis-
play mode and shows the current pres-
sure. The unit of the displayed pressure
can be seen in the lower section of the
display and the switch output states are
shown at the top.

For further information visit the web site 
www.boschrexroth.co.uk

CASE STUDY 

Sensor protects
industrial doors

from wind damage

Engineers from Stanair Industrial Door
Services have created a bespoke but low
cost solution for a client with an unusual
problem.

Abbey Board in Northamptonshire
has two rapid action doors that have
sustained repeated damage by high
winds.

The doors were supplied by another
company many years before!

In moderate to high wind conditions the
door curtains were blowing out of the
door tracks causing expensive damage.

The problem occurred frequently during
the recent extreme weather. 

Stanair's engineers examined what was
happening and why, then built and
installed a bespoke solution.

They repaired the doors with re-engi-
neered wind bars.

And the doors were fitted with wind
sensors wired into the original door
controllers.

If wind gusts reach a certain level, the
door curtain automatically rolls up and
remains in the open position until wind
levels fall to an acceptable level.
A manual override controlled by a
keyswitch allows supervised operation
of the doors at any time.

Kettering depot manager Mike
Etherington said: “Stanair is all about
customer service guarantees, and we
promised the client we would find a way
to fix this unusual problem.

“It’s always a challenge to create a
bespoke solution, but very satisfying to
know you have fixed a problem and the
client is delighted.”

Stanair was formed in 1974, and was one
of the first specialist industrial door
repair service companies.
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New Electronic Pressure Switch
with a display output tailored to suit the environment
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An Engineering 
Maths Question

The situation
An excavator weighing 22 tons is on
top of a low trailer and heading east
on route I-70 near Hays, Kansas.

The extended shovel arm is made of
hardened refined steel and the
approaching overpass is made of
commercial-grade concrete, rein-
forced with 11/2 inch steel rein-
forced bar, spaced at 6 inch intervals
in a criss-cross pattern layered at
12 inch vertical spacing.

The question
When the shovel arm hits the over-
pass, how fast do you have to be
going to slice the bridge in half ?
(Assume no effect for headwind and
no braking by the driver...)

Calculate the time for the entire rig
to come to a complete stop after
hitting the overpass at the speed
calculated above.
Yes, you can ignore friction.

And just why did this happen? 

See page 25 for the answer
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A New flowmeter
designed for 

Fire Sprinkler Installation 

Cache Instrumentation Ltd are
pleased to introduce the additional
NEW Firesure X Flowmeter offering

innovative design to help improve health
and safety in industry.  

The LPCB approved Firesure flowmeter
distributed by Cache Instrumentation has
been a market leader for many years
being renowned for delivering optimum
performance. The firesure flowmeter is
the preferred option for fire systems and
intelligent building management. It has
been designed specifically to meet the
requirements for a direct reading
flowmeter for the use in automatic fire
sprinkler systems, water spray and deluge
systems. 

Cache is delighted to introduce an addi-
tional new range; the Firesure X
Flowmeter which has evolved as a result
of feedback from both the fire sprinkler
industry and our customers who are con-

stantly striving for improved perform-
ance. 

This innovative design provides a greater
flexibility for installation with optimum
viewing and operation, necessary to meet
the CDM regulations. Thus providing and

improving health and safety in industry
and assisting with effective planning and
risk management. 

The firesure X flowmeter offers;

� Direct and Remote Indicator Options

� Superior Performance

� Most  Extensive Flow Range 

� Simple and Speedier Installation 

� Flange and Groove style connection   
options

� Horizontal or Vertical pipelines         
providing universal Installation 

� Remote Indicator which can be 
Retrofitted to the existing Firesure 
range

� Increased Pressure Rating i.e. 16barg 
(with x 2.5 safety factor)

� LPCB Certification to LPS 1045 

The New Firesure X is available direct
from Cache Instrumentation.

For further details visit the website;
www.cacheuk.com

These newly redundant bank
employees have got a lot to
learn.
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Schaeffler Group’s INA Linear
Technology Division has developed a
range of miniature linear guidance

sets that offer machine builders a num-
ber of technical advantages, including
high performance, high rigidity and com-
pact size.

The latest machinery and industrial
automation systems are becoming small-
er and more compact, while also
demanding increased performance.
Machine builders and designers are
therefore under pressure to source
machine components that offer a com-
pact size and high performance.
Unfortunately, these two characteristics
often do not go hand-in-hand.

This issue is particularly important in
bearings for miniature machine compo-
nents, where it is often very difficult to
satisfy the dual requirements of com-
pactness, coupled with high rigidity and
high load carrying capacities. 

However, Schaeffler’s new range of
miniature linear guidance systems satis-
fies these often-complex requirements.
The miniature guidance sets with cylin-
drical roller flat cages, for example, are
ready-to-mount units that are designed
for use as linear locating bearings. The
guides are available in numerous guide-
way lengths, offering very cost effective
system designs. A special corrosion-
resistant version is also available.

Numerous applications

The guidance systems are ideally suited
to applications with short stroke lengths;
low-friction motion; oscillating move-
ments; high loads, where high rigidity is
also required; and for very high accuracy
requirements.

Compared to linear guidance systems
that use ball elements, the roller units
offer significantly higher load carrying

capacities. This is because the balls are in
point contact with the raceways, where-
as cylindrical rollers are in line contact.

Guidance systems with cylindrical roller
flat cages are therefore preferred in

applications where the units require very
high load carrying capacity and rigidity,
while operating over limited short stroke
lengths. Due to their smooth running and
high precision, the guides are also suit-
able for applications with very demand-
ing accuracy/positioning requirements.

Design & Construction

A unit comprises at least one inner and
one outer guideway pair of equal or
unequal length, cylindrical roller flat
cages and end pieces. The sets can sup-
port forces from all directions, apart from
the direction of motion, and moments
about all axes. Due to the arrangement
of the rolling elements, they can transmit
loads at a contact angle of 45 degree

In RWS1808 miniature linear guidance
sets, two rows of rolling elements are in
line contact with the raceways. This line

contact means the units offer very high
load carrying capacity and rigidity.

Cylindrical rollers are available in an ‘O’
or ‘X’ arrangement. The ‘O’ type offers
higher rigidity and is better suited to
supporting tilting moments. The arrange-
ment can be altered by transposing the
cages.

The linear guideways are made from
through-hardened steel and are ground

on all sides. The raceways for the rolling
elements are precision ground.
The guideways are screw mounted from
above to the  adjacent construction.
They have fixing holes with counter bores
for the screw heads.

The cages are of a two-row design.
The strip used in the manufacture of the
cylindrical roller flat cages is made from
corrosion-resistant steel. Steel end pieces
on the end faces of the carriages limit
the travel of the cage and protect the
raceways against contamination.

For more information on Schaeffler
Group’s range of miniature linear
guidance sets, please visit the web site
www.schaeffler.co.uk 

A new range of miniature linear guides for the
new generation of industrial machinery
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New miniature linear  guidance sets has been
specially developed to suit the latest generation of industrial

machinery, which requires machine components that are
compact and provide high performance and rigidity.
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Contrary to what some people may
think, Police Forces in this country
do not set out to prosecute every

person driving a motor vehicle on our
roads full stop! A lot of the Forces use a
similar system to the Constabulary that I
am employed by, Vehicle Examiners who
have considerable experience with all
sorts of motorised vehicles over a span of
several decades and not just a basic
understanding of motor vehicles covered
by a 12 week course in a classroom.

Police Officers who were authorised to be
Vehicle Examiners used to be the “norm”
however, as motor vehicles became
increasingly more sophisticated electron-
ically as well as mechanically they strug-
gled to fully understand all of the chang-
ing technicalities, appraise themselves
with the ever evolving vehicle technology
and carry out their duties as a Traffic
Patrol Officer, something had to give
eventually.

Several years before I became one of the
Vehicle Examiners within the
Constabulary that employs me, I have
been told that a passing remark between
our then Transport Manager and the
Chief Constable of the day, set the “ball
in motion” for the use of “civilian” per-
sonnel to take over one of the roles of a
Traffic Patrol Officer, examining motor
vehicles involved in fatal, serious and
damage only collisions along with
Construction and Use examinations for
unroadworthy motor vehicles.

Two of my colleagues started with the
Constabulary in I believe 1987 and I
joined in 1992 when the third Vehicle
Examiner appointed in 1987 took early
retirement due to a family illness.

When I started, I was “shown the ropes”
by the senior examiner (age wise that is)
and we used to complete our Vehicle
Examination Notes, compile a statement
and photocopy our notes all of which
was sent to the CPS via the Investigating
Officer. 

Since then, our Examination Notes are
ever changing as new technology comes
to light, we take our own photographs
which we include in our “bound” Reports
and the only statement we now do is our
introductory statement for the complete
Report.   

By the way of a short introduction, we
are now called Forensic Vehicle
Examiner’s for the Police who, as the title
suggests, examine vehicles for a living on
behalf of the Constabulary. We are not,
have not and will not be Police Officer’s
and we currently enjoy the second title
of being a member of Police Staff and
NOT just “civvies”.

I have carried out this role along with
three other colleagues for the past 16
years having spent the majority of my
previous working life servicing and
repairing all sorts of motor vehicles in all
types of environments.

Over the last 16 year period, I have
encountered heartache, misery, death and
destruction along with, believe it or not,
enormous helpings of joy, laughter and
tears, even during an Inquest into the
death of a loved one! As well as examin-
ing vehicles were tragedy has occurred, I
also examine vehicles that have been
involved in lesser collisions where allega-
tions of defects or failures are claimed
such as the “brakes failed”, the “steering
failed” or the other “old chestnut”, the
tyre “blew out” etc. Over the years I have
come across numerous cases whereby the
allegations of a mechanical failure have
just been that. A mechanical failure full
stop! They do not happen very often but
when they do, there are occasions that
not only do my diagnostic skills play a
significant part but also 4 out of my 5
senses also leap to the fore!  My sense of
taste being the only one I try not to use!

I was rummaging through some of my
very old statements and handwritten
notes the other day and found this par-
ticular piece of mechanical puzzle that

took me about a week to convince the
Investigating Police Officer was purely a
mechanical failure that the driver would
not necessarily have been aware of until
heavy braking would have needed to
have been applied.

I was requested to examine a long-wheel
based Landrover that was owned by one
of our Armed Services Divisions here in
the South of England that had collided
with the rear of a stationary 7.5tonne
truck that was fitted with a tail lift. It
happened in the middle of summer, the
sun was shining and the road surface,
which was in good condition, was dry
and free of any contributory defects.

The truck was stationary at a set of traf-
fic lights when the Landrover approached
its rear and struck the truck at approxi-
mately 20 to 25mph. Our local Traffic
Unit (now called Roads Policing Unit)
attended noted all of the relevant details
from both of the driver’s and several wit-
nesses to the incident, arranged the
recovery of the vehicles and on talking to
the driver of the Landrover, the
Investigating Officer was informed that
the brakes on the Landrover had com-
pletely failed! The officer thought this
was very odd as there were two very dis-
tinct black lines along the surface of the
road leading up to the Landrover. This
suggested to her that the wheels on the
Landrover had “locked”, indicating that
the brakes had worked. No matter, she
said, I will get the vehicle examined.

The following day I received a formal
request to examine the Landrover, with
particular emphasis on the condition of
the brakes and their operation. The
Investigating Officer had informed me of
the “lock-up” marks on the road that
indicated that the Landrover had braked
heavily. I loaded the paperwork into my
van and trundled over to the Recovery
Agent to commence my examination.

The vehicle had received a very compre-
hensive frontal impact pushing the radia-
tor into the front of the engine, severely
reshaping the front bumper and destroy-
ing the entire front mounted lighting
units. I recorded the vehicle details,
forced the bonnet open and looked into
the brake fluid reservoir mounted to the
brake master cylinder/servo assembly.
Empty!

Locked or Not
A real event following allegations of

a brake failure on a long wheel based Landrover.
Nigel R. May. A.M.I.M.I., MIDiagE., RFP.
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I opened the driver’s door and gently
applied the footbrake pedal which trav-
elled a lot further than I recalled that
they usually did. Therefore, I did not
apply the footbrake pedal to its maxi-
mum extremity at this stage. Out came
the trolley jack and the axle stand and
off came the O/S/F road wheel and tyre.
On looking at the inner tyre wall and the
inner rim of the road wheel, surprise, sur-
prise! Fluid deposits covered both of
these areas with further copious amounts
of fluid also attached to the O/S of the
front axle casing and to the inner wheel
arch. 

Using an inspection lamp, I visually
inspected the inner surfaces of the other
three road wheels and I also inspected all
of the brake lines attached to the under-
side of this vehicle. There was no visible
evidence of any other areas of fluid loss
present so back to the O/S/F.

On closer inspection of the O/S/F brake
assembly, I found that the lower of the
two securing bolts holding the brake
caliper to the hub assembly was not
present and the upper mounting bolt was
only “finger tight”. In addition, the brake
fluid appeared to be emanating from the
metal brake pipe at its union attachment
point to the caliper. The brake caliper
itself moved freely around its “pivot”

point, the upper mounting bolt, using
only hand pressure. Each time I moved
the caliper, further brake fluid droplets
“exited” from the metal brake pipe, run-
ning down the surface of the caliper
casting.

The Landrover had a recorded mileage of
only 5,600 miles and was approximately
18months old and therefore had not cov-
ered a significant mileage over that peri-
od of time. I was informed that it was a
“pool” vehicle and the driver had trav-
elled down from Cumbria the previous
day, stopping overnight in our area,
intending to continue his journey the
next day when he struck the rear of the
truck. He had not noticed anything
unusual with the brakes throughout his
entire journey from Cumbria.

I contacted the Military Police who very
kindly furnished me with the details of
all of the mechanical work that had been
carried out since their Service had
acquired the vehicle. In all of that time,
the vehicle had suffered a puncture in
the N/S/R tyre, an indicator bulb failure
and benefited from a small service.

As a result of my examination, I informed
the Investigating Officer that in fact
the brakes had failed as the driver had
claimed and therefore I could only

corroborate his allegation. As for the
lock-up marks on the road surface, to the
uninitiated, Landrover’s of this specifica-
tion are not fitted with a “conventional”
type of handbrake. They are fitted with a
transmission brake attached to the rear
of the gearbox at the front mounting
point for the rear mounted propeller
shaft. To those of you that know, if you
apply this type of transmission brake
when travelling at say 25 to 30mph, as
the driver claimed, both of the rear road
wheels and tyres will “lock”. This is what
he did as the footbrake pedal travelled to
its maximum extremity, did not retard
the vehicle even a fraction and his only
hope of trying to prevent a collision was
to apply the “handbrake”. Unfortunately it
was too late but at least he had the
presence of mind to think of this and try
to retard the vehicle.

Needless to say, the charges that could
have been raised had I found no defects
with the brakes were not forthcoming
and I was able to retain and file my
handwritten notes without having to
venture to a Magistrates Court at some
future date. 

Nigel R. May.

A.M.I.M.I., MIDiagE., RFP.
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Small and mid-size aircraft can now
benefit from lower power require-
ments and smaller size of the 4239-

01 angle of attack (AOA) sensors from
SpaceAge Control.

Designed specifically to meet the needs
of commuter, business, and general avia-
tion aircraft the 4239-01 AOA sensors
provide: 100 W maximum power require-
ment (in-flight, continuous), 1lb. (454g)
weight maximum, de-icing capability per

TSO-C16A AND BSI 2G-135 (Section
8.7.2), electrical angle of -30 to +45
degrees, user-specified electrical angles
optionally available and heated vane and
sensor case.

The products are a direct off-shoot of the
SpaceAge Control's 30+ year heritage in
producing angle of attack sensors for
flight test aircraft.

"Customers asked us to supply an airflow
sensor designed with smaller size, lower
weight and - most critically - lower
power draw", stated Tom Anderson III,
CEO. "To date, the 4239-01 product has
exceeded the design requirements to
include a brutal de-icing test."

Established in 1968, SpaceAge Control is
an ISO9001:2000/AS9100B-compliant
company, leading the air data and dis-
placement sensing industries with stock
and engineered-to-order products. 

For more information about
SpaceAge and its products, please
contact: heather.wilkins@bksv.com 

Angle of 
Attack Sensor

For Small and   
Mid-Sized Aircraft
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Dangerous 
Archive.

A wake up call from
John Sayer FIDiagE

If like me you have ever had to deal
with large volumes of digital data
you’ll soon come to realise that the

archiving of back-up’s becomes a very
import process! 

*Okay, I appreciate that this is already
starting to sound boring, but please bear
with me...

I have personally always approached
this using the three generation hierarchy

system where the oldest generation is
the most precious cosseted, locked away
looked after ‘never to see the light of
day’ media; (well except that is in the

event of the ultimate disastrous loss of
the newer generations). The middle gen-
eration forms the ‘oh dear lost some
data’ get me back to start of
day/week/month version, whilst the most
recent generation is the daily back-up in

use medium; say a partitioned area on
the hard drive for example.
[Affectionately known as the
Grandfather, father, son system]

One would therefore expect that the old-
est generation, formed from earlier back-
ups would be on the most secure media
possible; these days this seems to be in
the form of a CD-Rom or DVD-R disc as
this is a cheaper alternative (and often
more convenient) than say magnetic tape
systems which are supposed to be the
ultimate even to this day, although good-
ness knows what will happen to this
magnetic media when the Earth’s mag-
netic poles eventually flip? Anyhow, I
digress, so there you are sound in the
knowledge that that all your precious
data is stored away safely in your digital
vault on non-magnetic, read-only discs
never to see the light of day except in
the event of that one exceptional
ultimately disastrous day!

Well, sorry to be a wet blanket, but don’t

be so sure!
I’ve heard of many so called horror sto-
ries where such disc media has failed,
many of which I admittedly took with a
pinch of salt as they sounded quite far

fetched... that was until one day I went
to listen to a branded music CD and
found it refused to play? On examining
the disc I noticed the silver recording
surface had broken apart? I then decided
to check my valuable archives and low
and behold noticed that some of these
discs had suffered a similar fate! You can
imagine my reaction, but I was pleased in
a way that I’d discovered this before I
had personally suffered a data disaster.
On closer inspection I discovered that the
layers that made up these discs had
effectively de-laminated with the record-
ing surface distorted (showing stress like
patterning) or worse had actually frac-
tured; at this point all data becomes
effectively irretrievable!

Now this isn’t just another horror story,
but in truth a wake up call to all those
smug people out there that are going
about their daily life in total ignorance of
the impending disaster sitting in their
archives where that all important “if all
else fails” back-up disc has already suc-
cumb and will now never repair your
soon to be failing computer system.

So, please don’t be complacent and
ignore this simple observation as if you
have valuable data stored in this way
then you do so at your peril. Oh, and by
the way I should point out that this
problem isn’t confined to cheaper
unbranded discs as I found signs of such
failures on quality branded and in some
case yet to be used ‘brand new’ discs
(specifically DVD’s)!

As in the example picture: Look out for
strange stress like coloured patterns on
either side of the recording surface. Also
look out for what may look like bubbles
in the plastic layers, or a very ominous
creaking feeling when the disc is handled
as all are indications that this disc has
failed!

Finally: Magnetic media magnetically
decays over time and secure memory
sticks can likewise decay electronically
all losing their valuable data, this can
take years to happen, but it will eventu-
ally leave you with useless backups so
refresh that old and valuable data as
often as you can.

John Sayer FIDiagE
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What a ship....no wonder 'Made in
China' is displacing North American
goods big time with this floating conti-
nent transporting goods across the
Pacific in 4 days no less!!!

This is how Wal-Mart gets all it's stuff
from China . Just look at this ship!
15,000 containers and a 207' beam! And
look at the crew-size: 13 people for a
ship longer than a US aircraft carrier
which has a crew of 5,000 men and offi-
cers.

Think it's big enough? Notice that 207'
beam means it cannot fit through the
Panama or Suez Canals . It is strictly
transpacific... Check out the cruise speed:
31 knots means the goods arrive  4 days
before the typical container ship (18-20
knots) on a China-to-California run.
This is hugely competitive when carrying
perishable goods.

This ship was built in five sections.
The sections floated together and then
welded. The command bridge is higher
than a 10-story building and has 11
cargo crane rigs that can operate
simultaneously.

Additional information:
Built in Denmark, Length - 1,302 ft
Beam - 207 ft, Net cargo - 123,200 tons
Engine - 14 in-line cylinders diesel
engine (110,000 BHP)
Cruising  Speed - 31 knots
Cargo capacity - 15,000 TEU (1 TEU = 20 ft3)

Crew - 13 people
First Trip - Sept. 08, 2006
Construction cost - US $145,000,000+

Silicone painting applied to the ship
bottom reduces water resistance and
saves an astonishing 317,000 gallons of
diesel per year.                            

A  documentary  on the History Channel,
noted that most of these containers are
shipped back to China , EMPTY … yes you
heard it right. We send nothing back on
most of these ships! 

What a ship!
The Emma Maersk
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Domestic 
Engineers

“Can you pop over to domestics John?”

I’d been working in the radio and televi-
sion technicians workshop for a few
weeks and had often noticed the building
opposite located at the rear of the high
street shop (that was the front to our
particular branch of Stanwood Radio) but
to be honest I’d never thought of it as
being anything other than the storeroom
that served the shop?

“Sorry what? Do you want me to get a
mop or something?” Pompous guffaws
were my reply!

“You’d better not let them hear you say
that!” Rolf, my manager chirped up, in
between  scoffing.

It turned out that the building in ques-
tion was known as the domestics basical-
ly because this was where all of the
domestic repairs were carried out on the
likes of vacuum cleaners, washing
machines and food mixers etc. The tech-
nicians from my workshops saw those
that worked here as some sort of under-
class; although at that stage I had no
idea why?

As I entered the building I noticed the
temperament of the work force was
completely different to that of the tech-
nical workshop as here music played in
the background, there was laughter,
swearing, an atmosphere of tobacco
smoke and someone whistled ‘actually in
tune with the music!’

“Watch out we’ve got a whitey in our
midst!” The commenter was obviously
referring to my white technicians coat;
they all wore light brown smock coats...
“You’ll want the gaffer; he’s over here!” A
stout friendly looking chap emerged from
behind a washing machine that had been
turned upside down; presumably for bet-
ter access to its works!

The gaffer was indeed a nice chap, com-
pletely unassuming and welcoming...

“Hello lad, not often we see your kind
over here in darkest domestic land” came
his initial greeting.

I’d actually been sent over to collect
some parts that had been delivered to
the wrong workshops in error, but ‘old
Jeffers’ (the name he seemed to known
by), was keen to show me around this
backwater of Stanwood Radio; so I
expect I spent far longer there than I
actually should have done!

The thing I remember most about my
visit, and those subsequent, was that a
certain air of snobbery existed in the
technicians area that in truth had no
right to be there; as it turned out I learnt
a whole lot more about real hands on
repair work in those few short encoun-
ters with ‘the domestics’ than all my time
in schools and colleges. The chaps in
domestics were keen to show their skills
and not show off about it ‘or their quali-
fications’ (as it turned out few had any
real qualifications and working here was
to be their fate!). But importantly one
chap, who took me under his wing and
offered to show me ‘domestic repairs’ in
my spare-time, was in fact one of the
best teachers I’d ever had. He taught me
‘not to take things fore granted’ and not
to just treat the failure itself but look
deeper into discovering the reasons for it
and treating both as the same repair. 

Just because a fuse had blown ‘not to
just replace the fuse’ and chuck it back
at the customer and treat them as a
dummy (as the technicians often would)
but ask the customer what happened
before the fuse blew? Often it’d turn out
that a water leak, in say a washing
machine, was the true cause and as
water and electricity are not particularly
good bed fellows, so then the leak also
needed to be addressed urgently and not
ignored.

This then was most likely my first true
encounter with ‘real life diagnostic engi-
neering’ to not only repair a fault but to
understand it and treat it in an holistic
way.

I carried this ‘philosophy’ with me
throughout my working life and it has
served me well.

So it came as a bit of an eye opener
when recently I had need to call a

domestic appliance repairman to fix our
washing machine at home, it was cov-
ered by a complete care plan so for once
I had no need to get my hands dirty
(metaphorically speaking you under-
stand). The first chap (yes more than one
had to be called) fixed the door, which
had broken hinges, but before leaving he
was supposed to check the condition of
the machines workings; needless to say
he didn’t and as a result 30 days later
the machine suffered a catastrophic fail-
ure of just about everything electrical
and mechanical. I did my own quick
diagnostic check and wrote out a list of
everything I suspected had failed, this
then, a list of around eight items was
reported to the repair company. Along
comes engineer number two! No not to
repair the machine but to confirm my
findings... which I’m pleased to say he
concurred. So engineer three... delivers
the parts; followed by the return of the
second engineer to actually do the
required repairs.

This was a major repair in no uncertain
terms so it took best part of a day to sort
out! I wasn’t there to see the chap run
his final check list, but my wife had been
assured all was now well and she effec-
tively had a new washing machine So, it
came as a bit of a surprise that the first
time we used it a cascade of green
sparks could be seen emanating from
under the machine! My initial reaction
was maybe he’d fitted new motor brush-
es (as this was one thing that needed
attention that I’d pointed out) and they
were just bedding themselves into the
shape of the commutator but no, the
sparks got worse and the machine
stopped working!

So, the second engineer is summoned
back.

This time I stay and I ask him if he’d
changed the motor’s brushes during the
previous repair? 

‘No’ was the reply? 

‘Why not?’ I ask

The reply was worrying...
It seems that in the good old days it was
cost effective to do preventive mainte-
nance, but now since the cost police are
in charge so the engineers are not

John Sayer reminisces
about the Good Old Days
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Apprenticeships have a central role to
play helping land-based engineering
firms maintain and improve busi-

ness  productivity during the economic
downturn, said Lantra in the run up to
Apprenticeship Week 2009 held in early
February 

Lantra - the Sector Skills Council responsi-
ble for ensuring that people working in
environmental and land based industries
have the right skills to work effectively –
said apprenticeships can lead to improved
productivity and performance for busi-
nesses where they work. Recent research
has shown that 77per cent of employers
believe that apprenticeships help make
them more competitive.

Ben Blanchard from East Yorkshire has
been studying land-based engineering and
last year won the Institute of Motor
Industry Award as the region’s top appren-
tice.

He works at Ripon Farm Services in
Ottringham and is part of the team
serving and maintaining tractors and other
farm machinery.

The twenty-year-old said he would recom-
mend an apprenticeship to school leavers.

He said: I really enjoy engineering and my

own interest has been backed up by the
course at college which gave me the
theory to support the practical hands-on
work I do every day.”

His manager Rob Willingham said taking
on an apprentice has huge business bene-
fits.

He said:” The great thing about getting a
young apprentice is we can mould them
and train them up to the standards we
expect. And it isn’t just about the techni-
cal aspect of the work. It’s also about the
attitude.

“We have customers who come back to us
again and again over the years.  They are
farmers who, if they could mend the
equipment themselves they would do, so
we need apprentices who are good at cus-
tomer service too.”

Liz Pridgeon, Standards and Qualifications
Development Manager at Lantra said:

“Apprenticeships give businesses a  practi-
cal and effective way to develop staff
without the need for expensive training
courses or taking time away  from the
work place. There is clear evidence that
employers find that apprenticeships lead
to a more motivated and satisfied work-
force. This in turn helps to reduce staff

turn over, boost productivity and leads to
higher profitability. 

“Employers find that apprenticeships give
them the edge over their competitors and
that can make a massive difference in the
current economic climate. During
Apprenticeship Week 2009 Lantra  runs
number of events around the country for
employers to find out more about how
they could benefit. For more information
log on to the Lantra website at:
www.lantra.co.uk/apprenticeships. 

Apprenticeships are available to all ages
and provide employers with on-the-job
training so that employees can contribute
to a business whilst gaining skills and
experience. There is no set period to com-
plete an apprenticeship and they can be
delivered entirely in the workplace or
through a combination of workplace and
off the job training.

Government work-based learning funding
is available for providers of training for
Apprenticeships.  In all cases funding is
prioritised for 16-18 year olds and may be
available for older people depending on
local resources and local priorities

Lantra is the Sector Skills Council for
environmental and land-based industries,
licensed by the UK government to drive
forward the new skills, training and busi-
ness development agenda for the sector. 

For information visit Lantra website:
www.lantra.co.uk/apprenticeships. 

Apprenticeships
have a role in helping to improve productivity

Diagnostic Engineering 25

Institution of Diagnostic Engineers   •   www.diagnosticengineers.org

failing! ‘Ah,’ but if on testing the
machine ran (without a load) and the
engineer thought that it might work for
another 30 days without his needing to
be recalled then the fault should be
ignored!!! 

“So where’s the logic in that?” I ask.

The answer:-
‘Because that way it becomes a new job,
chargeable to the insurers irrespective of
the inconvenience to the customer!’

My goodness, how things have changed...
so now even something basically danger-
ous is ignored if potentially it’ll not fail

and continue to work (even if only
poorly) for 30 more days ‘...let’s face it
the sparks from the failing motor alone
could have set fire to our house!’ 

So, I decide to ask the chap what job
title the company gives washing machine
repairmen these days?

His rather haughty reply,

“Oh, why we’re Domestic Appliance
TECHNICIANS of course!” 

I rest my case; ...bring back the old days I
say.

John Sayer FIDiag E.

Domestic Engineers continued The driver was on
his mobile phone!
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InterTech Development
Company Receives ISO
17025 Accreditation 

InterTech Development Company,
world leader in optimized turnkey
solutions for leak testing, functional

testing, and assembly & test, announces
that it has received ISO 17025 accredi-
tation for leak test ing at  very  low
f low rates .
This ISO 17025 standard documents that
the InterTech Development Company
Applications Laboratory’s quality man-
agement system adheres to the highest
standards.

Jacques Hoffmann, President and
Founder of InterTech Development
Company comments, “InterTech serves
leading manufacturers around the globe
and has long ensured that the automat-
ed systems, instrumentation, and appli-
cations engineering for leak testing and
functional testing and assembly and test
is ISO 9001-compliant as our clients
require.  The ISO 17025 accreditation of
the InterTech Calibration and
Applications Laboratory’s quality man-
agement system is a complement to the
other processes and certifications
InterTech receives to be full partners
with ISO 9001 compliant companies.”

ISO/IEC 17025 is the main standard used
by testing and calibration laboratories to

document ability to consistently produce
valid results.  InterTech’s documented
quality management system and related
ISO 17025 accreditation is for leak test-
ing at low flow rates (1 sccm).  

InterTech Development Company  is a
world leader in test-centric assembly
and test specializing in automated leak
and functional testing with 7 patented
mass flow and hydraulic technologies, as
well as, helium mass spectrometry (ISO-
9001-2000 International Standards for
Quality Management). InterTech
Development Company-engineered solu-
tions are used by hundreds of manufac-
turers worldwide.  InterTech
Development Company’s worldwide sup-
port organization maintains offices in
North America, Asia, and Europe.

For more information on InterTech
instruments, Applications Lab, and con-
sulting services, please contact Gerald
Sim at gsim@intertechdevelopment.com

Leak testing at low flow rates

.

The Snow Plough

One winter morning Norman and his
blonde wife were listening to the radio
during breakfast.

They hear the announcer say, "We are
going to have 8 to 10 inches of snow
today. You must park your car on the
even-numbered side of the street, so
that the snowploughs can get
through."

Norman's wife goes and moves her car.

A week later while they are eating
breakfast again, the radio announcer
says, "We are expecting 10 to 12 inch-
es of snow today.  You must park your
car on the odd-numbered side of the
street, so that the snowploughs can get
through." 

Norman 's wife goes out and moves her
car again. 

The next week they are again    having
breakfast, when the radio announcer
says, "We are expecting 12 to 14 inch-
es of snow today.   You must park..."
Then the power goes off.

Norman's wife is very upset and with a
worried look on her face she says,
"Honey, I don't know what to do.
Which side of the street do I need to
park on so that the snowploughs can
get through?"

With the love and understanding in his
voice that all men who are married to
blondes exhibit, Norman says, "Why
don't you just leave it in the garage
this time?"

A Job at the FBI
The FBI had an opening

for an assassin. 

After all the background checks, inter-
views and tests were done, there were 3
finalists; 

Two men and a woman.

For the final test, the FBI agents took one
of the men to a large metal door and
handed him a gun.

We must know that you will follow your
Instructions no matter what the circum-
stances. Inside the room you will find
your wife sitting In a chair .. . . Kill her!!'

The man said, 'You can't be serious.  I
could never shoot my wife.'

The agent said, 'Then you're not the right
man for this job. Take your wife and go
home.'

The second man was given the same
instructions. 

He took the gun and went into the room.
All was quiet for about 5  minutes.

The man came out with tears in his eyes,
'I tried, but I can't kill my wife.' 

The agent said, 'You don't have what it
takes. Take your wife and go home.'

Finally, it was the woman's turn. She was
given the same instructions, to kill her
husband. She took the gun and went into
the room. Shots were heard, one after
another. They heard screaming, crash-
ing, banging on the walls. After a few
minutes, all was quiet. The door opened
slowly and there stood the woman,
wiping the sweat from her brow. 

'This gun is loaded with blanks' she said.
'I had to beat him to death with the
chair.'

Moral: Women are dangerous, don’t mess
with them
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� The patient has no previous history of suicides.

� Patient has left her white blood cells at another hospital.

�✎ Patient's medical history has been remarkably insignificant with only a

40 pound weight gain in the past three days.

� Patient has chest pain if she lies on her left side for over a year.

� On the second day the knee was better and on the third day it disappeared. 

� The patient is tearful and crying constantly. She also appears to be depressed.

� The patient has been depressed since she began seeing me in 1993.

� Discharge status:- Alive, but without my permission.

� Healthy appearing decrepit 69-year old male, mentally alert, but forgetful.

� Patient had waffles for breakfast and anorexia for lunch.

� She is numb from her toes down.

� While in ER, she was examined, x-rated and sent home.

� The skin was moist and dry.

�.  Occasional, constant infrequent headaches.

� Patient was alert and unresponsive.

� Rectal examination revealed a normal size thyroid.

� I saw your patient today, who is still under our care for physical therapy.

� Both breasts are equal and reactive to light and accommodation.

� Examination of genitalia reveals that he is circus sized.

� The lab test indicated abnormal lover function.

� The pelvic exam will be done later on the floor.

� Large brown stool ambulating in the hall.

� Patient has two teenage children, but no other abnormalities

� When she fainted, her eyes rolled around the room.

� The patient was in his usual state of good health until his air  

� Between you and me, we ought to be able to get this lady pregnant.

� She slipped on the ice and  her legs went in separate  directions in early December.

� Patient was seen in consultation by Dr. Smith, who felt we should sit on

the abdomen and I agree.

� The patient was to have a bowel resection. However, he took a job as a

stock broker instead.

� When he was admitted his rapid heart had stopped, and he was feeling better.
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Andy Gaynor MIDiagE

reveals a comedy of errors
at the NHS
These are sentences actually typed by
Medical secretaries in NHS Greater
Glasgow

The Real Definition of
Some Tools...
John Sayer FIDiag E.

Hydraulic floor jack  Used for lowering
an automobile to the ground after you
have installed your new brake shoes, trap-
ping the jack handle firmly under the
bumper.

Band saw A large stationary power saw
primarily used by most shops to cut good
aluminum sheet into smaller pieces that
more easily fit into the trash can after you
cut on the inside of the line instead of the
outside edge.

Two ton hoist A tool for testing the
maximum tensile strength of everything
you forgot to disconnect.

Phillips screwdriver Normally used to
stab the vacuum seals under lids or for
opening old-style paper-and-tin oil cans
and splashing oil on your shirt; but can
also be used, as the name implies, to strip
out Phillips screw heads.

Straight screwdriver A tool for open-
ing paint cans. Sometimes used to convert
common slotted screws into non-remov-
able screws and butchering your palms.

Pry bar A tool used to crumple the metal
surrounding that clip or bracket you
needed to remove in order to replace a 50
pence part.

Hose cutter A tool used to make hoses
too short.

Hammer Originally employed as a
weapon of war, the hammer nowadays is
used as a kind of divining rod to locate
the most expensive parts adjacent the
object we are trying to hit.

Utility knife  Used to open and slice
through the contents of cardboard
cartons delivered to your front door;
works particularly well on contents such
as seats, vinyl records, liquids in plastic
bottles, collector magazines, refund
checks, and rubber or plastic parts.
Especially useful for slicing work clothes,
but only while being worn.

Damn-it tool Any handy tool that you
grab and throw across the garage while
yelling 'DAMN-IT' at the top of your lungs.
It is also, most often, the next tool that
you will need.
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Student (SIDiagE)

1 Aged up to 20 

2 is engaged in an appropriate occupation  
or is studying.

Associate member (AMIDiagE)

1 Aged 20 and above 

2 is engaged in an appropriate occupation 
or is studying 
or is awaiting fresh employment
or is undertaking research

Member (MIDiagE)

1 aged 25 and above 

2 is engaged in an appropriate occupation 
or is studying 
or is awaiting fresh employment 
or is undertaking research 
or is retired 

3 occupies (or has occupied) a responsible 
position                                                         
or has made a written contribution to 
advance the knowledge of diagnostics 
or has attended at least TWO acceptable 
post-experience courses 

Fellow (FlDiagE)

1 has been a Member of the Institution     
(MlDiag E ) for two years

2 aged 30 and above 

3 is engaged in an appropriate occupation 
or is studying 
or is awaiting fresh employment 
or is undertaking research 
or is retired. 

4 occupies (or has occupied) a responsible 
position 

or has made a written contribution to 
advance the knowledge of diagnostics 

or has attended at least two acceptable 
post-experience courses. 

5 has contributed to the activities of the 
Institution by obtaining at least 3 new       
members (of any grade)

or by participation as an active technical 
correspondent 

or has made a significant contribution to the 
technology of diagnostic engineering

or has made a significant contribution to the 
objectives of the Institution.

6 submits a case study, meeting the require
ments of the ‘Case Study Scheme’, with
application to upgrade to Fellow.

Note:

“a responsible position” is one in which a  person

is  permitted to act with a minimum of direction but

is  personally responsible for the outcome of his

activities. It may be related  to technical complexity,

physical hazards or supervision of others.

Membership of the Institution shall be available to all persons on the basis of professional
competence or ability and not purely on the basis of academic attainment.

Membership Grades

IN
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IT
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E
E

R
S
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Membership Application
Private & Confidential

To: The Society of Diagnostic Engineers.
7 Weir Road, Kibworth, Leicester LE8 OLQ. England.

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❏ ❏ ❏ ❏ ❏ ❏
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Name

Home Address

Corporate Membership Application

Company Name

Address

Tel:   

Fax:                             

E-mail  

Web-site address                                

Post Code

Contact Name

Position

Address

Tel:

To: The Institution of Diagnostic Engineers.
Society of Diagnostic Engineers · Registered Charity No.1082206

Registered Office: 7 Weir Road, Kibworth, Leicester LE8 OLQ. England.

Chairman: Bill Parker MIDiagE.

E-mail 

Post Code

E-mail  

Nominated Diagnostic Engineers (4 persons)

Name

Home Address

Name

Home Address

Name

Home Address

Signed

Date

Annual Subscription £500.00 payable on application

Payment of £                                    enclosed

Post Code

Post Code

Post Code

Post Code
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SKF CONDITION MONITORING CENTRE
(LIVINGSTON) LTD

AMEC GROUP LIMITED

FLIR SYSTEMS  LIMITED

ACOUSTIC ASSOCIATES

WHITELEGG MACHINES LIMITED

SECURITY & SURVEILLANCE LIMITED

HARWELL MAINTENANCE AUTHORITY

HAWK IR INTERNATIONAL LTD

FLUKE®

FLUKE (UK) LIMITED

HEATHGATE
KNOWLEDGE

ENGINEERING

ROCHE PRODUCTS LIMITED

Roche

PRUFTECHNIK LIMITEDTYCO ELECTRONICS UK LIMITED

PRUFTECHNIKII

®

Corporate Members

MFH GROUP

REWINDS & J WINDSOR
& SONS (ENGINEERS) LTD
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SCHAEFFLER (UK) LTD

COBAS UK LIMITED

RJWRJW
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