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RE-CONDITIONED MOTORS
• CAGE UP TO 1MW EX STOCK
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• CAGE UP TO 400KW EX STOCK
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TELEMECANIQUE ALTIVAR RANGE OF VARIABLE SPEED
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High-voltage motors
Direct current motors
Low-voltage motors
Slip-ring motors
immediately available
from in-house stock!

www.menzel-elektromotoren.com

Founded 1927, sales worldwide  |  Certified according to DIN EN ISO 9001  |   
Vast stock on more than 22,000 m2 in 3 warehouses  |  20,000 motors ready for 
delivery from stock  |  2,000 high voltage motors available from stock  |  Special 
motors of all kinds  |  Custom production according to specifications

Menzel Elektromotoren GmbH  |  Neues Ufer 19-25 | D–10553 Berlin
Phone: +49 (0)30 – 34 99 22-0  |  Fax: +49 (0)30 – 34 99 22-66
E-Mail: info@menzel-elektromotoren.com

More than 80 years of experience!
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In the UK, Menzel Elektromotoren partners with Featherston Ltd., a company  
offering anything from on-site evaluations to custom remodelling of electrical  
motors to fit existing berths.
Other customer-oriented services include:

Featherston Ltd

Technical assistance for planning
Trouble-shooting on existing rotating plant
Installation of new machines
In-house repairs / rewinds of large and
small AC and DC motors and generators
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Comment...
In such uncertain times it is good to see that

there is a good momentum in the industry and

that some of the companies featured in this

journal continue to expand towards their goals.

Although there are areas of industry that are

really suffering, particularly anything to do with

the automotive trade and construction, there

are equally many areas that are relatively

unaffected. 

The most interesting comment I have

heard at a meeting recently is “If you are busy

you can afford to cut your margins, if you are

not busy you need as much margin as

possible.” Certainly there are some helpful

elements in the much lower interest rates, and

very low oil and copper prices. The lower pound

will help UK exporters, but against that

imported costs have risen by about 25%

They are challenging times, but the skills

that most members have are becoming more

and more of a rarity, and should be valued by

customers, particularly if they are cutting back

on their engineering staff.

Hopefully this journal continues to portray

the wide range of skills available, and the

diversity of industries covered.

For advertising and editorial articles
please contact: 
Tim Marks at The AEMT Ltd. St Saviours

House, St Saviours Place, York. YO1 7PJ.

Telephone: 44 (0) 1904 674899 
Fax: 44 (0) 1904 674896 
Email: admin@aemt.co.uk
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It is 25 years since the AEMT began

training members to the AEMT BEAMA

Code of Practice on the repair of

Hazardous Area Equipment.  Since its

introduction around 4,000 technicians

have been trained, and currently 112

AEMT member companies have had staff

attend AEMT courses. This makes the

AEMT membership one of the most

knowledgeable associations in hazardous

area repair. The Compex courses for

skilled electricians began ten years later

and have also been very successful at

increasing the awareness and safe

working practices of qualified electricians. 

The three IEC standards introduced since

2006 covering repair, installation,

maintenance and inspection have added

the words “competence” for operatives and

responsible persons. All companies should

change over to working to these updated

standards during 2010, if not before. With

the hands-on element of the AEMT course

introduced in 2005, all AEMT attendees

have now had a practical assessment of

their core competence. The initial hands-on

course was a quantum leap in training, and

now delegates are returning for a further

practical reassessment at their three year

refresher courses. The AEMT has records of

technicians who have been to courses and

refresher courses spanning back over 25

years. They have built up a strong history of

Ex repair training, ability, and experience.

Both the courses for repair personnel

and practicing electricians have a strong

grounding in hazardous area theory and

best practice as laid down in the standards,

but there is a grey area in the training of

people working on-site in Hazardous

locations. 

The course for practicing electricians is

for electricians with 16th or 17th edition

training, and involves work on finding faults

and wiring up test panels. Mechanical and

electrical engineers who are not practicing

electricians are generally excluded from this

course, and would certainly have difficulty

passing their assessments. At the moment

the NIC EIC has over 60 contracting

companies registered to work in hazardous

areas in the UK, but around 40 are only

registered to work at petrol stations. The

AEMT course has a very strong theoretical

grounding covering most areas of

Hazardous Locations, but this has been

aimed at engineers responsible for the

repair of motors, pumps, fans etc. The

Module 1 Theory Course covers many of the

elements for staff carrying out work on site,

but the practical aspects of this are not

included in the current course.

The additional module that the AEMT

has introduced covers the installation of

new equipment, removal and reinstallation

of repaired equipment, as well as

equipment maintenance and inspection.

The course has been designed for all

maintenance engineers whether they are

mechanical or electrical engineers, as well

as site electricians, and so covers these

gaps. Electrical and mechanical engineers

will cover the core competencies of general

maintenance and inspection, and also the

removal and reinstallation of equipment in

an isolated circuit under a permit to work. 

As industrial users cut back on their

maintenance staff and rely more and more

on AEMT members, the service industry,

and facilities companies to maintain, repair,

and replace their equipment, this area is of

growing importance.

AEMT members are often much more

aware of the responsibilities required in

hazardous areas than some of their small or

medium sized customers, and this is

leading to contracts for the regular

inspection and maintenance of equipment

in zoned areas, as well as  motor or plant

management contracts. 

The AEMT courses covering these areas

are suitable for technicians who have

already been on the AEMT Module 1 

theory course. Site engineers who have 

not attended an AEMT course would need

to attend the module 1 theory course 

before the course on inspection and

maintenance, removal and reinstallation.

The next on-site course is being held at

Loughborough in May. 

Journalaemt

EX

AEMT On-site Hazardous
Area Course for 
Inspection and Maintenance,
Removal and Reinstallation
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Carl Mudd, manager of Dowding and Mills

in Middlesbrough, was very pleased to

become the first IEC Ex certified service

facility in the UK. Dowding & Mills has

been providing high quality repair and

overhaul services for hazardous area

equipment for many years, and was actively

involved in the drawing up of the AEMT

BEAMA Code of Practice for the repair of

Equipment in Hazardous Areas  in 1984.

The branch was one of around a dozen

locations audited under the original HSE

EECS scheme in the early 90’s and then

under the Baseefa Certification scheme, as

such the move to the international IEC Ex

Certified Service Facility was a logical step,

and very appropriate for a company, who

helped to pioneer the standard that they

are being audited to.

The IECEx Certificate issued to Dowding &

Mills provides a means of showing their

customers compliance with ATEX / DSEAR

requirements in ensuring competency in

respect of repair and overhaul of electrical

equipment.  The certificate covers the repair

and overhaul of flameproof d, increased

safety e, and non sparking n, protection

concepts in accordance with the

requirements of IEC 60079-19:2006 and

the IECEx Certified Service Facility Scheme

operational documents.

Speaking about the IECEx Certified

Service Facility Scheme, Allan Ogden,

Baseefa Facility Scheme Manager,

highlighted that it covers the repair and

overhaul of equipment used in potentially

explosive atmospheres, providing both

OEMs and end-users with the confidence

that repair workshops operate in

accordance with strict technical and quality

system requirements, laid down within an

international (IEC) framework.  He said,

“The certificate issued to Dowding & Mills

attests that their service facility has been

independently assessed and found to have

the appropriate equipment, competent staff

and operating procedures, which in turn will

provide added confidence to their

customers that the repair and overhaul

work complies not only with the requirement

www.siracertification.com

IECEx Service Facility
Approval Scheme
Accreditation for Service 
Facilities in the Ex industry

Sira is the first IECEx Certification Body in the world to be

issued with the IECEx certificate of approval under the Service

Facility Programme, allowing us to offer the assessment and 

on-site audit of organisations that provide a Repair and Overhaul

service to the Ex industry.

IECEx Scheme developed with active 
participation from Sira.

Links with other Sira Certification Schemes  
- Competence Professional & EASA Training 
& Competence Assessment.

Scheme is applicable to facilities working with 
all types of ATEX/IECEx & other certified Ex equipment.

Gives the Service Facility a competitive advantage 
in the marketplace.

Assessments carried out against IEC 60079-19, 

in accordance with Scheme rules IECEx 03

Sira QA Services
• ATEX QAN &  IECEx QAR

• QA ‘Healthcheck’

• ISO 9001: 2000 Assessment

• Training & Technical Advice

For more information about the scheme please contact Sira

The Accredited Way to Repair

Tel: +44 (0) 1244 670900
Email: qa@siracertification.com

of the existing international standards, but

also with additional requirements of the

recently developed IECEx Scheme.”

John Allen, Technical Director at

Dowding & Mills, also confirmed that the

company’s UK branches would all benefit

from Middlesbrough’s achievement, as best

practice is shared throughout the Group,

and that plans were underway to ensure all

branches with exposure to Ex Equipment

would obtain IECEx certification.

IEC Ex is a global certification scheme and

the AEMT now lists 5 member’s locations that

have achieved the IEC Ex certification, with

two locations in Thailand and 2 members in

Malaysia. For other companies considering

going down the IEC Ex route further details are

available on the home page of the IEC Ex web

site document IEC Ex 03.

Websites: 

Dowding and Mills:

www.dowdingandmills.com

Baseefa: www.baseefa.com

IEC Ex: www.iecex.com

Dowding and Mills, Middlesbrough, become first
UK and Baseefa IEC Ex Certified Service facility



Power and productivity
for a better worldTM

Totally  
transforming...

ABB Process Performance motors are 

designed for the lowest energy consumption and

an operating life beyond 20 years. It helps

reduce daily running costs as well as the 

total lifecycle cost of your machinery. 

Our network of ABB Motor Service Partners can provide spares and

support at short notice, helping you maximise uptime and further

reduce the lifetime cost of your plant. 

Our transformation goal is simple: to maximise the return on your

investment today, tomorrow and forever

To find out more, call 07000 MOTORS (that’s 07000 668677)

or visit www.abb.co.uk/energy

...your motor operating costs
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Why not join all of these satisfied companies?
Discounted offers available to all AEMT members!

Business software
designed to help you run
your business!

“From our point of view, EMIR Professional has proved to be an excellent
choice. The suitability of the functionality to our multi-site operation allows us

to manage our entire business very closely, and the quality of service and
support we have received means that the implementation of EMIR and

EMIR’s day-to-day operation since, have both gone very smoothly.”
Mr. Martin Savage (Director) Mid-Kent Electrical.

“It's so easy for everyone to use, and all our records are now readily
accessible within seconds. (No more searching for hours for that lost piece of

paperwork). The Finance system holds so much information that our
audit went extremely smoothly, and finally the ability to tailor the system to

our own individual needs at a very reasonable cost is brilliant.”
Ms. Chris Swan (Finance Director) Brownings Electric Co. Ltd.

“We had reviewed several systems before purchasing EMIR, including Sage,
but we didn’t feel that Sage job costing was suitable for our business. Having
seen EMIR we knew that the system would suit our business far better and it

has proved to be an excellent choice. We are now starting to add some
customisation to EMIR to suit our own Quality system, enabling EMIR to

track even more of our processes and procedures, and we are very pleased
with the cost at which this is being done.”
Mrs. Jackie Kirkby, Company Secretary, 

Kirkby Lindsey Electrical Engineering Ltd.

“We are delighted to have found a system that is so well suited to our
business and at such a reasonable cost. We would have no hesitation in

recommending EMIR and Solutions in I.T. to anyone considering
purchasing such a system. Mr. Graham Brooker, Managing Director,

Wilson Electric (Battersea) Ltd.

“We purchased the EMIR Professional system because it suited our business
methods and practices very closely – it was an easy decision for us to make!
We were delighted with how quickly we were able to get fully running on the
EMIR system, as we went ‘live’ across our business within two weeks of the

system being installed. The system has proven to be fast,
reliable and easy to use, and we are therefore happy to recommend EMIR.”

Mr. Shaun Sutton, Director, Central Electrical (AW) Ltd.

Our EMIR “Standard” and “Professional” 
solutions come with on-site Training and 

Software Support as standard. 

AA Winders Ltd, (Dunstable)
ABCO Rewinds (Motherwell)
AER Ltd (Kent)
A.D.C. Electrical (Washington)
Advanced Electrical Services Ltd
(Birmingham)
Advanced Precision Maintenance
(Letchworth)
Advanced Technical Solutions Ltd
(Livingston)
Aire Valley Electrical (Leeds)
Arfon Rewinds (Liverpool and Caernarfon)
A.S.K. Rewinds Ltd (Blackburn)
Associated Electrical Repairs (Cornwall)
Bandon Rewinds (Cork, Ireland)
Bearings and Drives (Middlesex)
Boardley and Roberts (Ipswich)
Bradford Armature Winding Co (Bradford)
Brownings Electric Company Ltd (Barking)
Burscough Rewinds (Lancs)
Central Electrical (AW) Ltd (Liverpool)
Clarich Ltd (Rugby)
Cornwall Pump & Motor Rewinds Ltd
(Cornwall)
Coulstock & Place Ltd (Doncaster)
Davies & Hall (Lancaster)
Delton Electric (Birmingham)
Detailed Services Ltd (Manchester)
Direct Pumps and Tanks (Derbyshire)
DK Rewinds (Birmingham)
DORLEC (Derbyshire)
E&C Rewinds (Narbeth, Wales)
Eclipse Electrical Engineers (York)
Elecfab [Rotheram]
EMR Brackley (Northants)
EMR Silverthorn Ltd (Middlesex)
Electrical Rewind Services (Various,
Ireland).
Faralectric (Sheffield)
Foreman Electrical Services (Rainham)
Fulmak Rewinds (Long Eaton)
Fyfe Wilson and Co. Ltd (Bishop Stortford)
GEM Rewinds Ltd (Warwick)
Greenwoods Electrical Services
(Darlington)
GW Potts Ltd (Rotheram)
H.A. Kidd Electrical Engineers Ltd (Cardiff)
Heasells Electromechanical Services
(Royston)

Hereford Rewinds (Hereford)
Hewson and Turrell (Grimsby)
HG Rewinds (Stoke)
Holt & Martin Electrical (Bury)
Holmes & Quinn (Fareham, Hamps)
Houghton International Ltd (Newcastle)
JB Rewinds (Warrington)
John McNicol and Co Ltd (Glasgow)
Kirkby Lindsey Electrical Eng Co Ltd (Hull)
Knowlton & Newman Ltd (Various, UK)
LC Kittow and Co Ltd (Southampton)
Levern Engineering (Glasgow)
Long Eaton Rewinds (Long Eaton)
Mawdsleys (Bristol)
Mid-Kent Electrical Ltd (Various, UK)
Montrose Electrical Engineering Co.
(Montrose)
MTS Industrial (Wellingborough)
Newark Electric Motors Ltd (Newark)
Park Gate & Co (Carlisle) [CALS Only]
Pumps and Motors (UK) Ltd (Barking)
Pumpseal (Southampton)
Questek Marketing (South Africa)
Rapid Solutions Ltd (Baku, Azerbaijan)
Rotamec Ltd (Cheddar)
SC Rewinds (Belfast, N. Ireland)
Slater Drive Systems Ltd (Newcastle upon
Tyne)
StarDelta Ltd (Grimsby)
Stewart Rewinds Ltd (Glasgow)
Structured Networks (Manchester)
S.W. Electrical Repairs Ltd (Burnley)
T.A. Boxalls (Horley, Surrey)
Technique Electrical Repairs (Kent)
Thomas, Wilch and High (Norwich)
Twenty Twenty Maintenance Services
(Slough)
Wearside Rewinds (Washington)
Webb-Elec Ltd (Birmingham)
Wilson Electric (Battersea) Ltd
W.G.M. Engineering (Glasgow &
Livingston)
W.H. Shoebridge Ltd (Various, UK)
W.S. Henderson’s (Manchester)
Wyre Repairs Ltd (Maidenhead)
and more…

EMIR
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Deritend has received an order from

Severn Trent Water through Norwest Holst

to supply and install four of the largest

Archimedes screw type pumps in the UK.

The four 34 tonne Archimedes type screws

are being used for a new AMP 4 flood

defence scheme at Green Lane in Derby.

Working with Landustrie, who are

manufacturing the screws, Deritend is

supplying the motors, gearboxes and

installation work for the project, which is

expected to be completed during the first

quarter of 2009.

The increase in flooding problems in the

UK has brought a focus on the importance

of being prepared. To help combat

heightened flood risk, Severn Trent Water

has pledged to spend £40 million across

the Midlands on flood defences. Some of

this will be spent on sewage treatment

works enabling them to handle the large

volumes of flood water that can arrive in a

matter of hours. 

The concept of the Archimedes pump

has been used for several thousand years,

reputedly used to irrigate Nebuchadnezzar’s

hanging gardens of Babylon. In this

instance they are being used to direct

wastewater overflow into holding areas to

help prevent the contamination of local

water resources. This extremely simple

pump system is still the most efficient way

of transferring large volumes of water or

slurry over short distances. They are used

predominantly in sewage treatment works,

and tend to have a fixed life.

The four completely self contained

screws will measure 15 metres long with a

diameter of 2.5 metres. They are

manufactured by Landustrie based in the

Netherlands, who manufacture a very high

quality screw pump product. Each screw is

capable of transferring 2,000 litres per

EUREKA!
Archimedes would be proud of Deritend.

An Archimedes Pump screw at a Severn Trent site.
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second. When in place the screws would

operate simultaneously being capable of

transferring over 8,000 litres per second.

Landustrie are the world-wide market leader

in screw pump technology, and have over a

hundred years experience in designing and

manufacturing this type of screw pump in

whatever size. Each unit will be driven by a

185kW WEG motor and a Flender gearbox.

Flender are now part of the Siemens

Automation & Drives Group.

The contract covers maintenance,

refurbishment, supply of spare parts, and

provision of new equipment across various

locations within the Severn Trent area. This

stretches from the Humber estuary to the

Bristol Channel and from Mid-Wales to East-

Midlands. Deritend adds this contract to two

existing Severn Trent Water framework

agreements, including general M&E

maintenance services worth over £1m per

year, which covers all aspects of on-site

contracting together with supply and repair

of electric motors.

Deritend knew that they would receive

some challenging jobs from Severn Trent

Water, but say they are lucky to be able to

draw on their own vast experience in supply,

installation and maintenance to provide a

complete package to their customer.

www.deritendindustries.com

The proposed new flood system capable of handling 8000 litres per second.

The motor and gearbox configuration to be supplied and installed.

One of the Archimedes Screw pump installations.

The concept of
the Archimedes
pump has been
used for several
thousand years,
reputedly used 
to irrigate
Nebuchadnezzar’s
hanging gardens
of Babylon
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The Taylor and Goodman group is

determined not to be hampered by any

recession. In October the company was able

to save 10 jobs when it took over the rewind

and repair department of Delton Electric

Ltd. in Birmingham.  This department of the

company specialised in supplying, servicing

and repairing electric motors, generators

and transformers and refractory coils for

industrial end users. Taylor and Goodman

had opened a new workshop in Erdington

with eight staff in January 2008, to help it

service a contract for Severn Trent. It also

had a number of other contracts with food

companies such as Soreco, Pork Farms, and

Northern Foods. This acquisition more than

doubles Taylor and Goodman’s capabilities

in the area.

In September Taylor and Goodman also won

a four year maintenance contract to provide

motors, pumps, and gearboxes for Southern

Water in the East Sussex area. This was

part of a framework agreement with three

other companies covering Kent, Sussex,

Hampshire and the Isle of Wight. Taylor &

Goodman will have specific responsibility for

East Sussex, which will be serviced by their

Eastbourne branch.

In October they won two new contracts

with Severn Trent Water, potentially worth

around £3 million per annum. They will be

responsible for the general mechanical and

electrical services along with eight other

suppliers as part of a framework agreement.

In addition, the company has won the

Fabricated Access Equipment contract for

Severn Trent for a period of two years,

working alongside three other companies.

The contract covers an area spanning

from Gloucestershire to Nottinghamshire and

will be serviced from Birmingham. The two

new contracts follow a motor repair contract

awarded to Taylor & Goodman a year earlier.

Michael Miles of Severn Trent Water

commented: “We have been impressed with

the level of service provided by Taylor and

Goodman since awarding the company with

the motors contract in October 2007”.

In December Taylor and Goodman added

a contract with Anglian Water for the provision

of mechanical and electrical services for

2008/2009, working alongside 22 other

suppliers, and covering the east of England.

The contract primarily covers the repair and

servicing of Anglian Water’s water and waste

water assets, with an option for another four

one-year extensions.  This will be serviced by

their branch in Bishop’s Stortford.

With existing contracts with Wessex

Water and Thames Water, they are now well

established in the water industry, which

collectively will make up more than 20% of

the company’s total business.

Peter Ryder, managing director of Taylor &

Goodman added: “Water companies have

traditionally provided a strong customer base

for us. The last year has been an exciting time,

with the opening of an eighth regional office

and the opportunities we have for expanding

within the Birmingham area. Taylor &

Goodman has truly established itself as one of

the top UK firms within the repair industry.”

With a clear strategy of increasing their

business in the water and food industries,

the company hope to avoid any downturn

caused by a recession. When Peter Ryder

took control of Taylor and Goodman in

2003, he hoped to double their size within

five years; with these additional contracts

he would appear to have achieved that goal.

Water, water everywhere
Taylor and Goodman goes from strength to strength.

Mechanical facilities at one of Taylor and Goodman’s workshops
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Deritend RMB’s new large rotating machine facility at Brandon Way, West Bromwich.

Deritend RMB has recently opened a new

purpose built engineering works in

Brandon Way, West Bromwich. Specially

designed for the service and assembly of

large rotating machines, the new facility

will complement the work done at

Deritend RMB’s Union Street site. The

work on this site will include designing,

building and assembling large gearboxes

and heavy machinery.

The new, purpose-built facility provides a very

sizeable 32,000 sq ft of work space specially

designed for working on large equipment.

The craneage system includes three 20 ton

cranes, backed up by other smaller ones.

The company is one of the UK’s leading

industrial gearbox supply and repair

providers and is a David Brown ‘Swift

Centre’. They keep one of the largest stocks

of David Brown modular gearbox

components in the UK including the larger

Series G heavy duty reducer gearboxes and

Series J shaft mounted worm gear box

speed reducers in modular format. 

They also offer the full small-to-medium

standard range of David Brown bevel/helical

gearboxes  and a complete range of casing

styles and sizes with a massive number of

reduction ratios so that virtually any

Deritend RMB open a
new depot for large
gearboxes and rotating
machinery.
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combination can quickly be assembled from

over 600 components held in stock at any

one time with a total value for gearbox and

related inventory of £1million. 

To ensure that a customer’s downtime

is as short as possible, Alex Meiklejohn,

RMB Operations Manager has now

introduced 24/7 coverage on gearboxes,

and boast a unique ‘build and deliver’ time

of just three hours within 50 miles of one of

its UK workshops. They will strip, repair and

manufacture gearbox parts at any time of

the day or night.

Bain Nicholson, Manager at the new

site commented that since operations

commenced at Brandon Way we have been

able to carry out work that was logistically

more difficult using our other facility in West

Bromwich. The most exciting recent projects

have included the complete design,

fabrication and manufacture of two brand

new 14 tonne helical gearboxes from

scratch for a coal fired power station, and

housing the construction of a large billet

transfer rig for a Titanium foundry.

The group has also helped a UK

aggregates company operating a road-stone

quarry in the Pennines. A new in-feed

conveyor delivering 700 tonnes of stone per

hour had been fitted, but running at its

optimum speed of 2 m/s the older

conveyors filling the storage bins were

unable to cope. The company calculated

that increasing the existing gearbox output

speed from 36 rpm to 68 rpm would solve

the problem. A David Brown G series,

medium/heavy duty, bevel-helical reducer

gearbox was chosen. The new gearbox was

able to increase the conveyor’s speed and

match the load rating whilst maintaining the

same input power from the original Brook

75kW motor.    

They are specialists at manufacturing

complete new crushing mill gearboxes for

coal, and have refurbished many vertical

spindle and ball mill gearboxes as well.

Obsolete spares do not provide a problem,

and they have a machine and fabrication

department with CNC machinery able to

make spares such as mill tables, and mill

labyrinth rings.

This has been a major expansion for

RMB to increase its capacity by such a

major amount, and to enable it to handle

larger sizes of machinery in house. Certainly

the benefits of coming under the Deritend

umbrella seem to be producing the

synergies that were originally anticipated.
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Baldor has opened a new assembly line

for its Dodge Quantis family of gearboxes

and gear motors to offer their customers

in Europe a fast-turnaround gearbox

assembly service. They have

commissioned a dedicated assembly line

in Bristol, capable of building a wide

range of models and sizes from the

popular Dodge Quantis family of high

efficiency gearboxes and gear motors. The

assembly service enables their customers

to obtain custom-configured power

transmission products within days. 

The Dodge Quantis family of gearboxes and

gear motors are based on a modular design

concept to facilitate the implementation of

custom configurations. They are used for a

wide variety of industrial applications

including conveying, pumping, mixing,

winding and extruding machines. They are

now stocking all the necessary components

to assemble the in-line helical (ILH) and

right-angle helical bevel (RHB) speed

reducers and gear motors in the case size

range of 38 to 108 including the new

Quantis Gold B14/C-face gear motor. This is

one of the most energy efficient gearbox

packages available.

The Quantis ILH series speed reducers

offer a choice of foot or output flange

mountings, which are available in double or

triple ratios, and have an efficiency of up to

98.5 percent per stage. The RHB series

right-angle speed reducers offer shaft-

mount, foot, or output flange mounting,

triple ratios, and have an efficiency of 95

percent per stage. Both series are suitable

for B14/C-face. When supplied as a geared

motor, they feature a clamp-collar design,

and employ spring-loaded nitrile rubber

bearing seals. The RHB series speed

reducers also offer the option of tapered

hollow bores and twin-tapered bushings.

Mark Crocker, Baldor UK's Marketing

Director, says that "Baldor can now

assemble a wide range of IEC metric and

NEMA speed reducers and gearmotors in

Bristol.  We also offer an exceptionally wide

choice of DC and AC motors in our

gearmotors. For the three-phase AC models

we are standardising on our latest IEC IE3

rated motors (CEMEC EFF1+). These

provide unprecedented energy efficiency

and are the ideal counterparts to our

Quantis gearboxes. Customers can now

obtain a fast delivery of the 'Gold' standard

motor and gearbox combination."

Journal aemt

Baldor creates an efficient
gearbox facility in Bristol.
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In these times of hard pressed finances it is

good to find a source that has funds to help

some schemes to go ahead. The loans

aimed at helping energy efficient

improvements are an excellent idea with the

savings made in energy bills paying back the

original loans. This does not just help

companies to update their own facilities, but

in the AEMT’s case could help members find

the money for a customer to proceed with

new energy efficient motors, or inverter

drives, etc.  Energy-Efficiency Loans from the

Carbon Trust are a cost effective way to

replace or upgrade existing equipment with

a more energy efficient version. 

The Carbon Trust is an independent, not for

profit, company set up by the Government

to work with UK business and public sectors

to cut carbon emissions through practical

advice and support.  The Carbon Challenge

is the government’s target to cut the UK’s

direct emissions of CO2 by 60% by 2050,

these are currently 560 million tonnes a

year or 560Mt CO2. As 40% of the UK CO2

emissions are created by business, this

area is high on their priority list.

Being more energy efficient makes sound

economic sense because using less energy

lowers operating costs. From an environmental

perspective, it’s an effective way for

businesses to cut carbon emissions and, in

turn, combat climate change. Energy bills drop

and so do the associated carbon emissions.

Small or Medium-sized Enterprises

(SMEs) could borrow from £5,000 to

£100,000. These are unsecured, interest

free loans, repayable over a period of up to

4 years. There are no arrangement fees and

applying is straightforward. In 2007/08 the

Carbon Trust offered 982 interest-free,

energy efficiency loans worth over £22

million to SMEs to help them buy energy

saving equipment. Any project that saves

enough energy can be considered, ranging

from new lighting and boilers, to larger-scale

refurbishment of steam generating plants.

Each application is individually assessed on

the basis of its specific energy usage and

the process involved.

An SME is defined as an organization

with less than 250 full-time equivalent

employees, less than £35m turnover, or

Journal aemt

Millions available from
the Carbon Trust
Interest-free Loans for Energy-Saving

less than £30m assets. An SME must not

be owned or controlled by a larger

organisation (i.e. not more than 25% of the

capital or voting rights owned by an

enterprise which is not itself an SME).

SUPPLIER FLOW PROCESS

THE APPLICATION PROCESS 

Is your customer 
interested

in applying for an
interest free loan?

Please feed back to 
your Account Manager your
Customer’s reluctance to
use the Energy-Efficiency

Loans scheme.

Complete the Eligibility
Checklist and send to the

Carbon Trust.
Let your Account 
Manager know.

Once your Account
Manager confirms the

project is eligible, assist
your customer to complete
the loans application form.

Track process with
your Account Manager.               

Your Account Manager 
will let you know 

the reason.

If the project involves:
• Space heating, lighting,

compressed air or
injection moulding with
an associated expansion
of the process

• Power factor correction

Please complete a
supplementary
sheet. Contact the Loans
Team on 0113 306 6222
to request this*

Use the Energy-Efficiency Loans calculator to 
determine the maximum loan available to your customer

(should they be eligible)

YES

NO

YES NO

YES

YES
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The Application
Process:
The loans are administered by an Account

Manager on behalf of the supplier and

customer.

The key stages in the process are 

shown opposite:

Loan Carbon Saving
values
The loans of £5,000 - £100,000 are

available in England, Scotland and Wales,

with the loan value being calculated from

the tonnes of Carbon saved (not CO2). The

tonnes of Carbon are calculated from the

kWh of fuel saved using the DEFRA

conversion factors. A £5,000 loan equals a

3.5 tonnes carbon saving, or £1,000 of loan

per 0.7 tonnes Carbon saved. This equates

to 23,900 kWhr of electric, 69,300 kWhr of

natural gas, or 51,000 kWhr of gas oil.

A successful application was made by a

polyethylene sheeting manufacturer based

in Runcorn Cheshire.

The project was to replace 4 main DC

motors and drive system with AC equivalent

motors and variable speed drives. The trial

AC motor was measured over a sustained

period comparing the consumption of both

the DC drive and the AC alternatives. The

existing energy consumption was

7,993,000 kWh at a cost of £420k, the

consumption after the upgrade was

6,683,000kWh at a cost of £353k saving

£67,000 on the energy bill per year. The

1,310,000 kWh saving was equivalent to

more than enough Carbon for the project

cost to be fully justified, as such the full

cost of the project at £92,889 was offered

by the Carbon Trust on an interest free loan.

This could easily be paid back from the

annual savings of £67,000 per year.

The Carbon Trust’s interest free loan

scheme could help many members to save

their customer’s energy costs, and update

their plant, as well as helping them to close

a sale and supply energy saving equipment.

The Carbon Trust can be contacted on

their help line: 0800 085 2005, with the

first application a Supplier Account

Manager will make contact to help the

supplier with the registration process and

guide them through the claim procedure.

Suppliers should give them details of the

energy saving products they specialize in

and the types of customer expected to

benefit in that area.  Once registered as a

preferred supplier, and with an

understanding of the scheme, customers

will be able to receive invaluable support

and help with suitable applications.

A pdf format guide on ‘How to apply for an

interest free Energy-Efficient loan’ can be

downloaded from the following link. It

provides information on the whole

process:

http://www.carbontrust.co.uk/energy/ta

kingaction/howtoapply.htm

Their Web site is:

www.carbontrust.co.uk/supplier 

HEAD OFFICE

12-18 Radstock Street, Battersea,

London, SW11 4AT

Tel: 020 7228 3343   

Fax: 020 7924 1887

Email: info@wilsonelectric.co.uk

NORTHERN DEPOT

Prospect Street Works, Prospect

Street, Huddersfield, HD1 2NU

Tel: 01484 548555 

Fax: 01484 548666

Email: simon@wilsonelectric.co.uk

MOTOR SALES DIGIBOOKS

www.wilsonelectric.co.uk/motors_f.exe

(1.23 MB)

MAIN DIGIBOOKS

www.wilsonelectric.co.uk/main_f.exe

(1.64 MB)

EMERGENCY CALL-OUT NO.s

Tel: 020 7233 2934

Mobile: 07769 677491

Tel: 020 8644 5627

Mobile: 07778 4477708

Tel: 020 7237 3291

Mobile: 07767 456996
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Pre-Formed Windings of Sheffield was

founded in 1968, and celebrated its 40th

anniversary last year. The achievement

coincided with the completion of a 30%

expansion of their production facilities. 

In recent years the company has grown

significantly with exports representing a

major percentage of production. Increases

in global demand for electrical generating

capacity, together with the expansion of

utilities abroad and the continuing

demand for large-scale process industry

output have driven the high market

demand. 

The new investment in the production

facilities allows this growth to continue by

improving the company’s ability to compete

in global markets, and take advantage of

the much more competitive pound.

Pre-Formed Windings manufactures a

large range of medium and high voltage

coils for large electric motors, generators,

and traction motors. The coils are supplied

both to repairers, end users, and OEM

manufacturers around the world.   

Vernon Fletcher, Operations Director of

Pre-Formed Windings (and AEMT President)

comments, “A strong demand for high-

quality pre-formed windings worldwide has

helped our business to grow; increasing

turnover by 200% in the last two years. It is

the dedication and focus of our workforce

however that we believe has allowed us to

expand while also increasing profitability.”

Vernon Fletcher is supported by David

Beresford their Technical Sales Manager,

and Dave Jones, their Works Manager,

together with a staff of around 25 skilled

people.

Pre-Formed Windings produces a range

of standard Concentric and Diamond coils

for High Voltage Motors and Generators in

the range of 400 to 16,000 volts, as well as

AC/DC Traction Motor Coils in the range of

Journal aemt

Pre-Formed Windings 
Expands To Meet A Growing
International Demand

The staff of Pre-formed Windings outside their completed premises.
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100 to 2,000 volts. The company routinely

produces much larger coils to order and

frequently reverse engineers coils to fit

special and obsolete manufacturer’s

designs.

A choice of high quality standard

insulation options are on offer including hot

pressed resin and Vacuum Pressure

Impregnation (VPI). They also offer special

insulation systems, including hybrid

combinations, hermetic, and Neema

specifications.  

The main insulation systems are

combinations of Mica/film, Mica/Glass, and

Mica/Glass/Film as well as VPI. They also

use semi conductive/stress grading tape,

and conductive/corona shield tape for

corona discharge protection. 

All coils are made quickly to the

customers’ specifications, and order details

required can be downloaded from their

website for Diamond, Concentric and

Armature coils, as well as the items

required to make up a winding kit. 

As Vernon comments “Producing

windings for power stations, for example, is

not something a company can decide to do

overnight.” It requires engineering skills and

experience built up over many years. The

product has to be right every time and

quality and reliability is all important. 

The company has an ISO 9000 quality

system and carries out High Voltage, inter

turn, sub conductor/lamination, Tan delta,

and TVA probe, tests to BS EN 50209

1999, ESI44-5, and IEEE standards. Movies

of the manufacturing and test facilities are

on the company's web site.

www.preformed.co.uk

The new web site covers all aspects of

the manufacturing process for diamond

coils in the new facility with 7 videos

covering all of the processes.  This includes

the looping of the coils, spreading into the

desired shape, autotaping the coils, end

taping, testing, and packing for delivery and

export.

The growth in the Pre-formed Windings

endorses the confidence that their

customers have in the company, which is

now well on its way to be able to meet its

goals over the next forty years.”

Website: www.preformed.co.uk

Richard Hale, CEO, with Vernon Fletcher, Operations Director of Preformed Windings,  at the opening of the
premises.

New Diamond coil pneumatic presses in the new part of the factory.

The Directors of Pre-formed Windings, Vernon Fletcher, Chris Weston, Ian Davis, Stuart Smith, Alex Meiklejohn,
and Richard Hale standing by a new coil spreading machine.



Bali was in crisis. Streets were in darkness. The tourists were sweating. 
No AC in the tropics means hot, uncomfortable, nights. 
Bali's power producers needed a solution. So they turned to us.

We serviced and rewound 4 x 5.5MW 11kV alternators in-situ at their Kuta plant. 
Within 4 months Bali's hottest resort was once again the coolest place in the world 
to kick back, surf, and sip ice cold Bintang.

Houghton International are the UK's 
fastest growing, most customer 
focussed, electric motor and generator 
repair company.
 
We service the power, rail, water, industrial, 
mines, offshore and heavy engineering 
sectors.  We specialise in fast-response 
emergency repairs, both on and offshore, 
with an offer stretching from small 

automation motors through to power 
station sized generators. 
 We currently export our products, 
services, knowledge and expertise to 10 
countries worldwide. We also provide 
turnkey solutions for the design, 
installation, commissioning and life cycle 
servicing of motor/drive systems; 
generators, and; general electrical capital 
projects. We sub contract repair and 

maintenance expertise into general 
industry, and provide consultancy and 
engineering support for developing new 
business opportunities in the UK and 
overseas.

Tel: +44 (0)191 234 3000
Fax: +44 (0)191 263 7873
www.houghton-international.com

Keeping Bali cool.
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It says a great deal about a company when

it celebrates its centenary, in fact not

many companies ever get to that stage

without major changes in their ownership.

Humber Electrical Engineering was

founded in 1908, and is still actively run by

the same family, whose sheer dedication

has steered the company through all the

crises of Hull and the marine industry, as

well as many a recession. 

The company was founded by WE

Shuttleworth. His son, Charles Shuttleworth,

then took over the running of the company

until he unexpectedly died in January 2007.

At this stage Elizabeth Shuttleworth became

the third generation of Shuttleworth to run

the company, which now employs well over

100 people.

The company operates from 5 or 6

buildings in Portland Place, Hull, and like

many successful family firms has purchased

the next door properties as they came up

for sale. Often this can land up with a rabbit

warren of buildings, however in this

instance the format seems to work well,

with the separate departments utilising

different buildings around a central yard,

which is close to the centre of Hull.

The diversification and adaptability of

the company has made it extremely strong

in certain niche markets including marine.

Although the marine market is a shadow of

its former self in Hull, the company thrives

by going to where the work is, and has staff

working at ports and shipyards throughout

the UK as well as internationally.  As Mel

Todd, the works manager, says “We are

involved in all aspects of electrical

engineering, utilising our wide range of in

house expertise. We are one of the few

companies capable of undertaking the full

design, drawing up, and equipment

manufacture, and then able to install for

marine projects as well as for contracts on

land and offshore.” 

The backbone of the business started

with the design and installation of electrical

Humber Electrical
Engineering Co. Ltd.
A substantial family company with a proud tradition of getting it
right for over 100 years.

The integrated bridge system designed, manufactured, and installed, by Humber Electrical Engineering Co.
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systems into steam driven fishing vessels at

the turn of the century, and then into

frigates during and after the Second World

War. Now the company carries out

installation, maintenance, and refit work on

a variety of vessels from minesweepers to

bulk chemical and product carriers. Their

engineers offer a 24 hour call out service in

the UK, but they also send their engineers

wherever they are required internationally.

In fact there is not much in the marine

world that they have not worked on. This

work has included liquid gas carriers, tugs,

Royal Fleet Auxiliary vessels, offshore

standby vessels, oceanographic research

vessels, patrol boats, nuclear fuel carriers,

cruise liners, and many luxury private

yachts. They also designed and installed a

complete lightweight electrical system for a

fast multi hulled Greek passenger ferry

owned by the Goutos Lines. This utilises gas

turbine and water jet technology. They have

gained unrivalled experience in designing

and building magnetic treatment systems

for the navy, even on fixed installations such

as the facility used by the Vanguard fleet of

nuclear submarines.

Their comprehensive facilities enable

them to design and manufacture complete

purpose built consoles and integrated

bridge systems. They use state of the art

CAD/CAM for accurate models of the items

to be manufactured. The CAD/CAM can be

viewed in 3D, 2D, or even animated formats

using Unigraphics Solid Edge Software,

which is fully networked and linked to the

internet so that designs can be quickly sent

to the customer anywhere in the world,

providing an accurate drawing of proposed

designs from every angle.

The design departments are in the

upstairs offices, however the design

computers are connected directly by DNC link

to the computer controlled CNC punching

and bending machines in another part of the

works using Radan CAD/CAM software taken

directly from the 3D images. This enables

them to fabricate consoles, enclosure, and

multi-compartment enclosures to any shape

or size with high levels of accuracy and to

make alterations at the touch of a button.

With all of this being done in house they can

guarantee the quality, which is vital when

equipment is going into a harsh marine

environment but has to be good enough for a

cruise liner or luxury yacht.

They have a wide and extensive

experience of designing Marine Main

Switchboards (LV and MV), Motor Control

Centres, Starters up to 1500HP, Distribution

Boards, Power Management Systems,

Battery Chargers, and Alarms. Many of

these skills were used to design and install

the systems on the special Electrical Load

Test Barges used for testing Naval

Generators from 10kW to 3.2MW. With such

versatility and adaptability, and so much

resource on site, it is hardly surprising that

they won the major contract to design,

build, and install the complete Integrated

Bridge System for the Queen Mary II. This

has also led to a repeat order, which they

are currently working on, to rebuild the

forward conning system during the liner’s

refit in Hamburg.

The Switchboard and Controls Division

also design and construct complex main

switchboards for luxury yachts, LPG vessels,

Ministry of Defence Logistics vessels, and

offshore production vessels, as well as

putting together the power control units for

gas turbines. The switchboards can

Working on a Marine Switchboard for the Trinidad and Tobago Coast Guard.

Part of the Synchronising and Instrumentation panel
for Trinidad and Tobago.
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The Trumpf CNC Trumatic 500 Rotation Press Turret punch.

incorporate SCADA and Power Management

Systems, Telemetry Links, PLC Process

Control incorporating VDU or Mosaic

Mimics. All switchboard construction is to

BS EN 60439 and protection in accordance

with BS EN 60529. The busbar systems are

fault current rated for the duration of 1 or 3

seconds, and can be either insulated or

non-insulated. The workshop is currently

building the switchboards and control

panels for three off shore patrol vessels.

The contract is an electrical design and

installation package for three new vessels

being built by BVT Surface Fleet for the

Trinidad and Tobago Coast Guard.

Although much of the work is marine

based they also design and manufacture

industrial units for stand-by sub stations,

stand-by Generators and Synchronising

Systems, Switchboards up to 11kV,

withdrawable starters, SCADA and Remote

Monitoring, Power factor correction, busbar

trunking and distribution systems.

The company is a member of the

NICEIC, ECA and JIB. The contracting division

is on the approved list for many schools and

universities, hospital trusts, local authorities

and major public companies. They carry out

plant testing and inspections, have a

petroleum licence, and do entertainment

licence inspections. Their design and build

package can be offered using their CAD and

computerised cable design system, helping

them to provide tenders on a fixed price,

cost plus, or measured rate format. They

carry out plant maintenance, and planned

maintenance programs for factory shutdown

periods. As a measure of their capabilities,

they have just completed a complex project

for an electrical rebuild to an off- shore

platform for Odjfell Drilling.

Having originally specialised in the

manufacture of DC generators for on board

use, the motor rewind and repair division

now provides a valuable back up to all of

the above areas. Although dwarfed by the

amount of work going on elsewhere, it

completes the wide range of skills that

Humber Electrical keeps under one roof.

The workshop is equipped to handle the

wide range of equipment that the company

sees, as well as the AC and DC equipment

from its marine and industrial customers, it

repairs all types of coils and transformers,

generators and their control gear, pumps etc.

The workshop is well laid out with a

comprehensive caged test area, Pollution

Control burn out oven, a very wide curing

oven by Airflow for the long shafts seen on

marine generators, and a comprehensive set

of gantry cranes to all areas of the workshop.

Mel Todd with Henrik Hugger from The Royal Danish Navy, and Repamotor, discussing the design of the marine
control panel.
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Fettling a console manufactured totally in house.

Perhaps the most surprising part of the

company is the Sondia Lighting Division.

This division has also grown strong in the

company’s niche markets, with a clear

policy of manufacturing as much of their

own requirements as possible.  Naturally it

produces a complete range of marine

lighting from large 2000watt bridge

mounted search lights to butyl rubber

fittings, a wide range of wellglass fittings, as

well as all the deck head and deck fittings,

interior lamps plus special engine room,

laundry and chart room lamps, and a range

of ten IP68 submersible light fittings. By

having all the design and fabrication on site

for the lighting enclosures they have been

able to adapt lights to the requirements of

the prison service and for other areas

requiring strong vandal proof or special

lighting fitments. These are fitted to car

parks, gymnasiums, schools etc. as well as

normal and industrial applications. They

produce an extensive range of Hazardous

area lighting to IP 66 and IP67, in protection

concepts EExd IIB T6, EExd IIC T6, and

EExdm IIc T6. This attention to detail, and

producing lights for such special areas

highlights the cross fertilisation of skills

within the company, and the benefit of

being in an industry almost since its

inception. In fact if you have had problems

finding a special light, or one that is truly

water proof or suitable for the tropics, I am

sure that Sondia will have it in their range or

be able to design them for you.

One area that all the main departments

require is a strong fabrication department,

which is the hidden strength of the

company. It manufactures the special

integrated bridge systems, consoles and

enclosures, and lighting enclosures. They

fabricate in mild steel, aluminium, and

stainless steel, and finish with

thermosetting powder or wet paint, to a

variety of finishes and gloss level. They also

get components plated if required. 

The level of investment in this area is

impressive. There are two large CNC turret

punches: a Trumpf Trumatic 500 Rotation,

and a Trumatic 5000R, these are backed up

by a number of CNC Hydraulic Pressbrakes

from Ursviken, Amada, Edwards Pearson,

and Elga Synchro, which press and shear

the consoles and enclosures to the required

shapes. It is a well equipped and busy

sheet metal and fabrication department in

the heart of the company. As well as

supplying their own needs they are able to

design and fabricate enclosures as required

for other companies. 

So what is the secret to surviving the

first 100 years? 

To quote Mel Todd “Our professional

staff are ready willing and able to solve the

challenges unique to our customers. We’ve

a proven reputation for getting it right and

providing value in the process”. They have

developed an enviable portfolio of unique

skills all under one roof, and the proof of

the pudding is the major companies they

carry out work for which include Shell UK,

BP, and Converteam. 

The company has completed some very

prestige contracts, and they continue to

grow in stature. “We are proud of our

achievements, and we are also proud that

the company has been in the same family

for its entire history. The present Managing

Director, Elizabeth Shuttleworth, is the third

generation of the family to run the business,

and I am sure that the company has

benefited from that family atmosphere.”

Humber Electrical Engineering Co Ltd.

www.humberelectrical.com 

Sondia Lighting

www.sondialighting.co.uk



Severn Controls Ltd

Head Office
Unit 3, The Perry Centre, Waterwells Business Park,

Quedgeley, Gloucester, GL2 2AD

Tel: 01452 727610  Fax: 01452 727611

Northern Office
Unit 11, Business Resource Centre, Admin Road,

Knowsley Industrial Park, Merseyside, L33 7TX

Tel: 0151 545 1009

Motor Rewinds & Maintenance Division:
330/332 Bristol Road, Gloucester, GL2 5DH

Tel: 01452 306008  Fax: 01452 300908

For more information or to look at case studies

why not visit us at www.severncontrols.co.uk

Mechanical, Electrical

       Maintenance and Energy

                     Management Solutions

• Comprehensive stock of new motors,

  bearings and seals

• Motor/Compressor repairs/sales

• Motor control and Inverter installation

• Emergency Repairs

• 24-hour service available

• Energy monitoring solutions

• Remote monitoring control of services

• L/V Switchgear manufacturer

• HVAC systems manufacturer

• BMS & BEMS system support

• Industrial Process Control

• Technical Support Centre
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Severn Controls, based in Gloucester, was

established in 1992 as a specialist in the

supply, repair, planned maintenance and

rewinding of electric motors. They have

also diversified into energy monitoring and

targeting and have become one of the UK’s

leading control companies. This success of

their Business Energy Management

Systems (BEMS) led them to open a

northern office in Merseyside last year.

The company has put together a

comprehensive portfolio, which includes the

design and installation of building energy

management systems for industrial,

commercial and retail applications. This is

complemented by its own ‘Unique’

monitoring system.  The ultimate aim of the

service is to ensure that their customers

use as little energy as possible to meet their

business objectives.

This has been so successful that to

date more than 600 retail, commercial and

industrial outlets are now being monitored

by them. 

Data is sent back to Severn Controls

monitoring centre using ISDN, GSM or

TCP/IP, to interrogate equipment, report

faults and even instruct maintenance teams

to repair them – often before the client is

even aware of a problem!  They continuously

monitor thousands of items of equipment

including air conditioning units, heating and

lighting, pumps, sensors, fans, extractors

and fire alarms. By ‘babysitting’ and keeping

watch on the systems they are able to

ensure that the services at each site are

operating correctly and performing at levels

that optimise comfort and energy efficiency. 

The company look after the Next and

Boots retail stores where local control of the

set points, and operating times, cannot be

adjusted by the store managers. If changes

are required to accommodate longer trading

periods around Christmas or for sales, they

call Severn Controls “Unique” monitoring

team to request minor adjustments in specific

areas. As such managers concentrate on

running their stores, and leave the energy

management to the monitoring team, working

closely with the customer.

By constantly monitoring all the

systems they are able to produce vital

Severn Controls excel
at Business Energy
Management.

Journalaemt

The Severn Control offices running the “unique” energy management monitoring system.

Severn Controls Gloucester Head Quarters.



Carbon Trust to verify their credentials with

regard to their own energy usage. Paul

Bolton, the managing director was very

pleasantly surprised to receive such a

glowing acknowledgement of their low

energy usage per square metre. Their

Building performance indicator came out at

just 69 compared to a typical office

indicator of 226 (see below).

But Paul Bolton is keen to point out, if

you don’t monitor it, you can’t control it, and

if you don’t control it you can’t save it! 

www.severncontrols.co.uk 
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information which can be a very powerful

reporting tool for energy managers. This is

used to significantly reduce the

consumption of electricity, water and gas.

They can also highlight recurring faults and

enable rogue equipment or systems to be

identified and then rectified. 

One of their largest sites is an 80,000

square foot store covering four floors at the

Arndale Centre in Manchester. This 1000

KVA flagship store has a main distribution

panel controlling sub-panels that in turn

control HVAC, main store lighting, display

lighting, escalators, lifts and other services.

In all some 350 items of equipment are

monitored continuously.

Severn Controls has also just completed

a major upgrade of the National Exhibition

Centre (NEC), which comprises of 21 halls

and covers no less than two million square

feet. They designed, built, and provided the

software development for 65 new distribution

panels supplying up to 3,900 sockets, and a

fully automated control system for the halls

with an Integrated Energy Management

System.  The “Plug and Play” power supply

system is now controlled by a PLC and

SCADA system (Supervisory Control and Data

Acquisition) supplied by Mitsubishi

Automation, which monitors all the sockets,

panels, and meters, for both single and three

phase, as well as the energy consumption.

This was an extremely complex assignment,

with every exhibition requiring a different

wiring arrangement for the halls to

accommodate new stands as well as the

different equipment and machinery that is to

be used in the displays. The amount of time

they have saved whilst electricians altered

the wiring has been enormous, and the NEC

now have complete control of their energy

bill, deciding what power is supplied to which

socket and for how long. This is now done in

house by the NEC on their computer.

In another instance Severn Controls

were able to save a client over £50,000

with three chiller plants, which were

struggling to keep up with their

requirements. They installed sensors onto

the chillers and remotely monitored them

with their “unique” monitoring system. This

quickly identified that two of the units had

faults causing them to trip out regularly.

They also found that faulty variable speed

drives had been installed within the original

system to save energy, but they were too

small and were also tripping out.

Having cured these problems, they

discovered that the customer only required

two of the three chillers to operate at any

one time, to provide enough chilled water.

This in turn extended maintenance visits

from three to six months. The company had

decided it required a fourth chiller plant to

keep up with its production at a cost of over

£50,000. Thanks to Severn Controls this

expenditure was also saved.

Their charges for their “Unique”

Monitoring start at only £1 per day for a

single site, however experience shows that

savings of 25% can be achieved, which

soon adds up to thousands of pounds. The

payback on installation costs are typically

recovered within the first year.

But do they practice what they preach?

Severn Controls recently employed the

Office Typical Practice Good Practice Severn Controls 

Electricity (kWh/m2/yr) 226 128 69

Paul Bolton, Severn Controls managing director, with a panel designed and built at their works.

Part of the control panel system built for the NEC
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When Zytek, a leading UK engineering

company, were looking for a winding test

arrangement, Whitelegg Machines provided

the solution with a Baker AWA-4 tester.

Zytek at Fradley near Lichfield is a name

better known on the race track than its

cutting edge development of Electric

Vehicles drives. The company has

developed an in-house electric drive train

utilising brushless DC technology. This

innovative design integrates the electric

motor, power and control electronics into

one compact assembly. There are only 3

connections: water, high voltage (300V) and

low voltage (12V). A full charge takes

approximately 8 hours using the on board

charger and a domestic 220/240V plug.

The drive units developed by them have

been incorporated into 100 trial Mercedes

– Benz ‘Smart Fortwo’ electric vehicles.

They have a range of up to 70 miles and

zero local carbon emissions, making them

ideal urban transport solutions. There are

some very high visibility participants taking

part in the 4 year pilot scheme.

Four of the low emission, two-seater cars

will be used in congested urban areas for

routine police operations. Two of the cars

have Metropolitan Police livery and 

will be deployed in Central London and at

Heathrow Airport. The performance of the

cars from the 30kW unit gives a top speed of

60mph and a nippy 0-30 mph in 6.5 seconds.

The reliability of the vehicles is a key

performance indicator, to complement its

locally eco-friendly credentials. To prevent

costly rebuilds Zytek needed to test the

stator windings prior to shrinking them into

their aluminium cases and fitting the

brushless rotors. Further electrical tests

were required after potting and prior to

fitting into the vehicles.

The Baker Advanced Winding Analyser

Tester, known as the Baker AWA tester

ticked many of their test requirements:-

• Suitable for short production runs.

• Portable.

• Run resistance, Hi Pot, Meg Ohm 

tests etc.

• Output software compatible with a

MSTM Access platform. 

Working with data collected using the AWA

instrument the supplier of the stators and

Zytek were able to reduce the rejection rate

of windings prior to build to almost zero.

Neil Heslington, Managing Director of

Zytek, commented on the value of the AWA

instrument having seen it at the Berlin Coil

Winding Show. 

‘’Other testers were designed for long

production runs. The AWA is a flexible

instrument equally at home in the factory’s

various test situations as well as our much

shorter batch runs. The software is

particularly straightforward and good for PC

interpretation’’.

The “Smart fortwo ev development” is

the latest phase of a project led by

Mercedes-Benz the brand owner. This is to

be rolled out into one of the world’s largest

joint projects for environmentally friendly

electric cars with “e-mobility Berlin”. It will

involve more than 100 electric Smart cars

with some 500 charging points throughout

the city. The payment system takes the form

of the exchange of data between a special

in-car communication system and the

intelligent charging point. All thanks to

Whitelegg and Baker coming up with a

smart testing solution!

Whitelegg Machines Ltd:

www.whitelegg.com

The Zytec Group:  

www.zytecgroup.co.uk

It’s a Smart Cop,
thanks to Whitelegg machines.

A Smart Electric vehicle on trial with the Metropolitan Police in London.

A 30kW stator in its test cell being linked to
the Baker AWA-4 tester. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Kenworth 

Importers and Stockists of Quality Electric Motors  

 

Divisions of Kenworth Products Ltd 
U.K Distributors for FFD, E.M.G, Electromotor and Bartec-Varnost 

Universal   
Motors 

Martlesham Heath, Suffolk 
Tel: +44(0)1473 636 102  Fax: +44(0)1473 333 277 
Web-site: www.kenworthproducts.co.uk 
e-mail: sales@universalmotors.demon.co.uk 

Honley, Holmfirth, West Yorkshire 
Tel: +44(0)1484 660 222  Fax: +44(0)1484 660 333 
Web-site: www.kenworthproducts.co.uk 
e-mail: enquiries@Kenworthproducts.co.uk 

KEM 
KENWORTH ELECTRIC MOTORS 

Products  

Three Phase 
EFF1 

Single Phase 
Multi-speed 
High Output 

Brake Motors 
EExd(e) 

Marine Motors 
Slip Ring 

Nema 
B56 Fractional 

DC Motors 
Coolant Pumps 

Forced Ventilation 







 

����������	
��	���������
���
�����������
���
��
����������������

��������������������
�������������
������������� �!"#!��$%"&!!�
����������'�( �!"#!��$%"&!��
�����)������*+����,�	���
�����������+++�+����,�	���

 

-.�������
��������
�
�����������
����
����/��
����0�

�

�
�
�
�
�
�
�
�
�
�
�

.)������!"12$##&31!���
���4������
��(5������������

����6�	
�����75�����
���86������5��
�����/���	�����/59�
�

�� :�
�
�����/����
�����+�����/�����
��
�����
�

�� ;�/����7�����
���/
��
����	�����
�����������������
�

�� <��'����;�=�����
�

�� <���
���/���6�6�����7���������
���
�

�� <���:�������������
�

�� .������
����5����������6����
��,����������
�
'����������6����
����������	��
�	
�
����������66�	���� 2�

�
��� 2�!"#!��$%"&!!����'�( 2�!"#!��$%"&!�����2���� 2���)������*+����,�	���

 



AEMT Journal Volume 9 Issue 1 41

Journal aemt

Matt Fletcher, managing director of Fletcher

Moorland Ltd. outlines a recent incident

where they were able to help a German

Aerospace company overcome a critical

breakdown. Help, our robot has failed!

Most members are used to emergency

service repairs, but Matt Fletcher, managing

director of Fletcher Moorland Ltd. based in

Stoke on Trent, recently took an urgent call

from a German Aerospace company in Lower

Saxony. They had a critical failure on a

materials handling Fanuc robot used to

unload a CNC machine. The failure had

stopped a line that was producing

components for Airbus. It was the first failure

they had experienced with a Fanuc robot

motor and as such, did not know where to

have it repaired. Their local motor rewind

company could not help them, and so the

company began to search the internet for a

repair company with very special skills. They

found the Fletcher Moorland website, which

gave them the confidence they needed to

arrange for a taxi to take the motor as

quickly as possible for repair in the UK.  

This is where the amount of time Fletcher

Moorland have spent on their web site has

begun to pay off. The dot com website is

flagged up in 6 languages: German, French,

Italian, Spanish, Japanese and naturally

English.  This means that the critical search

words are found in all of these languages by

the search engines, and the site is optimized

to come close to the top of the searches for

Servo Motor repairs. It is a truly international

website for a company promoting itself

internationally.  However this is only the

starting point, with only a few moments to

retain a potential customer’s attention.

The web site is particularly good at

highlighting their skills on the repair of servo

motors among many other services. The

servo section incorporates a large number of

videos of repairs being carried out and their

testing systems. Certainly the “Fanuc 6 axis

robot drive test bed” video is very

impressive, and you can understand the

German company having every confidence

that Fletcher Moorland would be able to

help them.

The repair was so urgent that the taxi

and motor were dispatched immediately to

England and the driver given the instruction

to stay in the UK until the repair had been

completed and then deliver the unit straight

back. Such was their faith in the web site,

that it was only then that the customer rang

Fletcher Moorland to give them all the motor

nameplate information and fault details! 

The taxi drove through the night virtually

non stop, a 608 mile trip, and arrived at the

works early the next morning. Whilst the

husband and wife team had a well deserved

rest in the conference room, the motor was

booked into the job tracking system and

assessed by the servo repair engineers.

The supervisor from the servo workshop

had assembled a service/repair kit for a

Fanuc Model No. A06B-0502-B855 servo

motor, which is a type that they have seen

many times before. The kit included OEM

spares such as a new brake disk, new

bearings, new connectors and new seals.

The main fault with the motor was that

the brake had been contaminated with

grease and was not able to hold the robot

arm in position. The motor was stripped

down and the brake thoroughly cleaned to

remove all grease contaminant. The face

plates were checked for surface flatness,

and the brake coil resistance was checked

with a new brake disk being fitted to the

brake assembly.

Meanwhile the stator was cleaned until

a satisfactory IR reading was achieved, the

unit was then Baker surge tested, varnished,

and stoved. Mechanical checks were carried

Hilfe, unsere
Robot hat gescheitert!

Fletcher Moorland’s Servo test facility.
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out on the rotor and end-shields, which

found the non-drive-end bearing housing

was out of tolerance. The machine shop

took care of the boring and sleeving of the

housing to bring it back to specification. The

Fanuc pulsecoder was connected to the test

rig for serial encoders and the data read,

analysed and checked. This rig checks for

correct commutation, count, alarm and error

data. Once the servo engineers were

satisfied that all the faults had been found

and fixed, new bearings were fitted to the

rotor, and the motor was re-assembled.

Matt Fletcher highlights how critical it is

to be able to fully test servo motors after

repair, without a full and final test it is

impossible to know if any servo motor will

work correctly after repair.

The servo motor was connected and

coupled to their universal servo motor load

test rig. Firstly the motor was run in both

directions under no load to check for correct

operation. Then full nameplate load was

applied to the motor under test and the

motor was run from zero to full speed. The

servo engineers measure and record the

current and torque constant across the

entire speed range in both directions. This

tests the motor at full power and means it

will work correctly when installed back on

the robot. Fletcher Moorland also perform a

procedure to bed in the new brake disk, and

then measure the holding and breakaway

torque of the brake. 

The test results for this motor were

printed onto the final test sheet and

compared to the Fanuc specification for that

particular servo motor. After painting and

packaging the motor, it was passed back to

the German taxi couple for another 608 mile

trip back to the customer.

Later on that night Matt Fletcher

received an email thanking all concerned for

the very quick turnround. The motor had

been fitted back onto the robot, and the line

was back in service again, enabling them to

fulfill their order to Airbus. 

With the very large investment in spares

and test equipment for all makes of servo

and spindle motors, Fletcher Moorland have

often been able to take the crisis out of an

emergency for customers internationally,

with motors having arrived as hand baggage

on a scheduled flight, private plane,  and

even by chartered helicopter.

www.fletchermoorland.com 

Fanuc:  www.fanucrobotics.co.uk 

The Fanuc stator pack, also well greased!

Little did they know the motor was already on its way by taxi, time for another 600 mile journey back.

The Fanuc Servo motor stripped and showing the surplus grease on the brake.
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Since Rotor UK of Wellingborough was

taken over by the Dutch company Rotor

bv, there have been many changes,

particularly in their staffing, product

portfolio, and work processes. Before the

takeover in 2004 the company was known

as Exico. Exico had been established in

1949, and actively promoted the Czech

MEZ motors in the UK. When Siemens

took an interest in the plant in 1994 and

began to produce Siemens motors at the

factory in Mohelnice, Exico became the

major stockist of Siemens in the UK. 

Rotor UK has continued to carry large

stocks of Siemens motors, which have

historically been their standard product

range.

The Company still consider standard

electric motor sales as a core interest of

their business, but in recent years their

reputation has grown through their ability to

supply a full range of non standard and

special motors.

‘Our parent company in Holland, Rotor

bv, possesses highly technical manufacturing

and testing facilities, which enable us to

supply non standard ‘specials’ in really short

lead times. These include motors with

extended shafts, flanges, marine versions

with certification, etc. We are also approved

by Siemens to modify standard ‘off the shelf’

motors to ensure a rapid delivery. Our market

share of non-standard motors has grown in

the UK over the past 4 years, and we feel

confident that we can replicate this with the

sales of standard motors,’ said Miss Lucie

Hodkova - National Sales Manager of Rotor

(UK) Limited.  She also added: ‘The increase

will come from the range of Dutch standard

electric motors manufactured by our parent

company Rotor nl®. We will also continue to

be a major distributor of Siemens electric

motors.’ 

They have a very large stocking facility

in Wellingborough containing over 16,000

motors, which is supplemented by a

network of distributors across the UK. Many

of the distributors hold a consignment stock

on behalf of Rotor (UK). 

Lucie Hodkova concluded: ‘We feel we

are in a really strong position with some

new members of staff introducing the

standard range of Rotor nl® motor. We have

also developed the Webstock facility for our

customers, enabling them to browse

through our stock online at their

convenience.  We are certainly lucky that

we have been able to develop a network of

40 very loyal stockists, who are committed

to working in a real partnership with us.

They are strategically located throughout

the UK to be able to source and/or replace

electric motors in any part of the country.’

Now the company’s motto of “If you

require a motor, you can rely on Rotor” is

supplemented by “The future is bright, the

future is blue” as they extend their market

share with the Rotor nl standard range 

of motors.

Rotor UK Web site: www.rotor.co.uk

Rotor bv web site: www.rotor.nl 

The Rotor UK sales team: Magda Bartosova, Lucie Hodkova, and Angeleen Lawson.

‘The future is bright,
the future is blue.’

Journal aemt





HI-THERM® Varnishes
A range of solvent borne impregnating varnishes for use in dip & bake applications.

� Cost effective
� Flexible curing cycles
� High bond strength
� Superior moisture & chemical resistance

AQUA-THERM® Varnishes
A range of water borne impregnating varnishes for use in dip & bake applications.

� Environmentally friendly
� Low VOC emissions
� High bond strength
� Good tank stability

DOLPHON® Potting Resins
A range of epoxy, polyurethane & polybutadiene resins for the potting, casting,

impregnation & encapsulation of electronic components.

� Ranging from very flexible to rigid finishes
� Excellent thermal conductivity
� Good adhesion with excellent moisture & chemical resistance
� Available with a wide range of viscosities

SYNTHITE® Varnishes
A range of air-drying finishing varnishes & enamels for use via brush, dip or spray.

� Rapid processing
� Excellent conformal coatings
� Superior moisture & chemical resistance
� Available in convenient DOLPH – SPRAY® aerosols

DOLPH-SPRAY® Aerosols
All SYNTHITE® air-drying varnishes are available in aerosol form.

� Easy application
� Fast coverage
� Convenient for site work
� Variety of colours & finishes

DOLPHON® Resins
A range of solvent free impregnating resins for use via dip, VPI, trickle or Roll-through.

� Environmentally friendly
� High flash point – low fire hazard
� Low VOC emissions
� Excellent bond strength at high temperatures

John C. Dolph Company
Leaders in insulating products for the
electrical and electronics industries

Sole UK Stockist & Distributor

Foxwood Close, Foxwood Industrial Park,
Sheepbridge, Chesterfield, Derbyshire, S41 9RB, UK
Tel: +44(0) 1246 261 828 Fax: +44(0) 1246 261 830

sales@par.gb.com www.par.gb.com

Setting the Standard in

Distribution

P.A.R.
Insulations &Wires Ltd

Foxwood Close, Foxwood Industrial Park,
Sheepbridge, Chesterfield, Derbyshire, S41 9RB, UK
Tel: +44(0) 1246 261 828 Fax: +44(0) 1246 261 830

sales@par.gb.com www.par.gb.com

VENTILATING FANS
� From IEC 56 – 355 Frame sizes
� Various types & profile of fan available
� Available in Plastic & Aluminium
� A range of bore sizes with/without keyways to fit a

variety of shafts

FAN COWLS
� From IEC 56 – 355 Frame sizes
� Manufactured from steel & supplied primed with fixing holes
� Available in standard depth & extra deep for brake motors &

forced ventilators

TERMINAL BLOCKS
� From M3 – M20 thread sizes
� 6 pins, complete with nuts, washers & bridge links
� UL Approved & economy blocks available

THERMAL CUT-OUTS
� From 80 - 180ºC
� From 1.6 – 16 amps
� Temperature & current sensitive

PTC THERMISTORS
� From 80 - 190ºC
� Available in singles & triples
� Rapid response protection for electric machines

CAPACITORS
� Available in Motor Run & Motor Start
� Available with faston tag terminals or leads
� Range of voltage and Micro Farad ratings

HEATER TAPES
� Prevents the formation of condensation when the motor is off
� Available in a range of lengths & power ratings
� EX Approved for use in flameproof motors

CABLE TIES
� Available in standard non-releasable ties & releasable twist ties
� Manufactured from tough Nylon 6.6
� UL Approved to UL 94 V-2 flame retardancy specification

CABLE CRIMP TERMINALS
� A range of insulated copper terminals, lugs & splices
� from 0.50 – 1000mm2 conductor sizes
� Crimping tools also available

CABLE MARKERS
� A range of adhesive & clip on markers
� Various markings
� Resistant to salt water, detergents, fuels, oils & solvents

(Adhesive type)

Associate Company of

P.A.R.
Insulations &Wires Ltd

Setting the Standard in

Distribution
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Black is Beautiful, 
where Engineering Carbon Products are concerned

Full tracebility under ISO 9001:2000 means every cut block has to be identifiable.

There is a silver lining to every black cloud,

or so the saying goes. Well no more so than

with Engineering Carbon Products Ltd. who

were nearly wiped out in May 2006.  They

were founded in 1965, but their premises in

Church Road, Croydon was burnt to the

ground, probably by some mischievous

children. For Erodex, who had just

purchased the company, it was a make or

break situation. 

To ensure that production kept going the

staff decamped to the Erodex head office in

Halesowen for 6 months, where they had a

smaller brush making facility, until new

premises were ready for them to return to.

This brought about the move to 2 units in

the Connaught Business centre in Croydon,

and a re-equipped manufacturing facility.

Although the fire destroyed virtually

everything, they were fortunate that their stock

of special graphites for making brushes were

stored in a separate building. There is quite a

science to the mixing of the components for

various grades of brush. The required

ingredients are compressed and cured at high

temperature in a furnace for up to a month.

The length of time in the kiln and the mix of

ingredients alter the properties of the resulting

electrographite or it’s “EG” grade.

With the wide range of grades, long

manufacturing and curing process, plus the

time taken to ship the product, you can

begin to understand how fortunate they

were not to lose their raw materials in the

fire, particularly when they pride themselves

in a second to none delivery. 

They offer a same day manufacturing

service for a batch of brushes to order or

even a single brush, and use overnight

carriers to provide a 24 hour turn-a-round to

their customers. If you are able to call on

them, or use a courier, they can offer a

same day service. Their aim is to offer top

quality products, premium grades, proven

technology, and quality manufacturing, all at

competitive prices and within 24 hours. 

The brush was originally a bundle of

copper wires, literally a small copper brush,

in the earliest generators and DC motors,

which collected or transferred the current to

and from the commutator. However as you

can imagine the copper wires tended to

weld together and also weld to the

commutator, wear rates were very high, and
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so the carbon “brush” took over.

The carbon materials used by Engineering

Carbon Products, ECP, are imported from SGL

Ringsdorf of Germany. These are purchased in

large blocks and are cut down to the required

sizes. As they are cut the new blocks are

carefully numbered so that all the brush

material is fully traceable to ISO9001:2000.

ECP also became part of the worldwide

eCarbon group in 2005, giving it access to the

widest possible range of products.

ECP produce 5 main groups of brushes with

all of them made to the relevant IEC or DIN

standards for the grades, dimensions, test

procedures etc. The groups consist of

• Hard Carbon Brushes: These are made

from amorphous carbons like retort

coke and petroleum coke, bonded with

pitch or resin.  The raw materials are

heated at 1200º C in a kiln, which

carbonises the binder. The brushes

have better polishing qualities than

electrographite grades. They are used

on small machines with flush mica

commutators, which require strong

polishing brushes. They are suitable for

peripheral speeds of up to 20 m/sec.

• Carbon Graphite Brushes: The principle

field of application for carbon graphite

brushes lies between those of

electrographite and hard carbon

brushes. Their polishing properties are

better; but their electrical carrying

capacity is lower than electrographite

brushes. Carbon graphite brushes are

also characterised by outstanding

commutating abilities as a result of

their high contact drop. They are used

on machines where electrographite

brushes cannot be used due to their

low polishing ability, and where hard

carbon brushes are unsuitable because

of their lower commutating properties.

Carbon graphite brushes are mainly

used on F.H.P. motors with mica

undercut and on small thyristor fed DC

machines

• Resin Bonded Graphite Brushes: 

These are principally graphite bonded

with resin, which is pressed and heat

treated. The advantage of these

brushes is their high contact drop, high

internal resistance, and good oxidation

resistance. The main field of application

covers machines with high

commutating requirements, but with

relatively low brush current. These are

three-phase commutator motors,

Schräge motors, and small machines

with mica undercut. Due to their low

elasticity they are normally used only up

to 35 m/sec.

• Electrographite brushes: A very popular

low sparking material. The higher the

graphite content the lower the

resistance for light loads, and vice

versa for heavier loads. They are made

from retort coke and petroleum coke

bonded with pitch or resin, which is

heat-treated at temperatures up to

2500ºC. This converts the carbon

material into a micro-crystalline form of

graphite, called electrographite.

Electrographite has good electrical and

thermal conductivity, but its polishing

properties are generally lower than hard

carbon or graphite brushes. Depending

on the composition of the basic

materials, brushes of widely variable

characteristics can be produced. The

various grades cover a wide range from

the robust traction brush to very elastic

grades having outstanding

commutating abilities. They are mainly

used on large commutator machines

with high electrical, thermal and

mechanical requirements.

• Metal Graphite Brushes: have mixtures

of graphite and powdered metals.

Electrolytic copper is the most common

additive, but silver, tin, lead and other

metal powders are used. The behaviour

of metal graphite brushes is between

graphite and metal brushes. Depending

on the proportion of graphite and metal,

either the good frictional qualities of

graphite or the high conductivity of

metal predominates. Contact and

internal resistance are relatively small.

They are used on all types of machines

with high brush loads, such as slip rings

Steve Rolinson, the sales director of Erodex and ECP.

A set of brushes being made up for same day despatch.
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and low voltage machines with

peripheral speeds up to 30 m/sec.

The brushes are designed as 

• Solid brushes: the simplest design for

basic machines.

• Split brushes formed by assembling

two, three, or more sections into one

brush, creating better electrical and

mechanical contact conditions. These

are particularly suitable for machines

with a reversing action.

• Spread brushes, which are split brushes

with the top of each brush chamfered,

and a damping or cushioning material

on the top such as fibre or neoprene. 

• Tandem Brushes are special pairs of

brushes in their own separate brush

boxes, giving symmetrical brush

pressure and distribution.

• Sandwich brushes are split brushes

laminated together with a thermal

adhesive insulating material. This gives

a better polishing effect and increased

cross resistance. These are often used

on either PWM or thyristor drives with

high circulating currents.

• Carbon Brushes with wear sensors have

an insulated sensor cable glued into the

brush to enable lower and easier

maintenance. 

The market for Brushes is still wide from

variable speed DC motors, lift motors, slip

ring brushes, Schräge motors, printing,

rolling mills, cement works, fork lift trucks,

rail traction, and power generation.

For customers with lifts and elevators,

particularly Otis, there is a very useful cross

reference Excel sheet on the new ECP web

site. They also supply brushes and allied

equipment for Blocher, Bull, Dover-Turnbull,

Express, General Electric Company (GEC),

Imperial, Kone, Lawrence Scott &

Electromotors (LSE), Leroy- Somer, Parsons

Schindler, Siemens, and Westinghouse.

They supply premium grade traction

motor and pantographs carbons for all types

of rail, tram, and trolley bus applications, and

also grounding devices.

With the growing worldwide requirement

for power, generation is also an important

market. ECP supply premium grade turbo

alternator carbon brushes for use in a wide

range of power generation applications.

Specially developed and proven to be both

reliable and at least equal in performance to

the most common grade ‘634’, with

products, which perform in a consistent

manner in key areas such as current

distribution, wear rates, coefficient of friction,

temperature, and volt drop. Tests have shown

better and more consistent rates of wear

than certain other grades currently available

on the market. These are available for

alternators made by Alstom Power, ABB,

Siemens, AEG, Skoda, Elin, ASEA, Russia,

Westinghouse, Mayer and English Electric in

the range of 28MVA to 550MVA. 

Last but not least, they have introduced

a range of ‘Bearing Protectors,’ to prevent the

effects of bearing ‘pitting’ caused by shaft

currents particularly in vsd applications. 

Often members inherit machines, which

have been repaired or maintained by other

repairers, and engineers, and the history of

the machine may not be fully available. ECP

offer a technical backup team to help solve

any problems that may arise, and will also

visit the customer on behalf of the repairer

if the problems have become serious. They

have produced a free technical booklet on

brushes, and commutators, with some

troubleshooting guides, and also have a

very comprehensive new web site.

The company was purchased a few

years ago by the Erodex Group, a midland’s

family business specialising in graphite

products. Erodex was founded in 1974 by

Ray Rolinson and his brother. His son John

Rolinson is now the Production Director, and

his nephew Stephen Rolinson, sales

director. This is a substantial family concern

with a turnover in excess of £12million, and

certainly enabled ECP to overcome the

potentially disastrous fire. Erodex

specialises in supplying graphite, spark

erosion materials, and electrodes, which is

at the leading edge of engineering

technology. 

The spark erosion technique is ideal for

machining intricate and precision shapes,

and the company is proud of its association

with leading companies such as Rolls Royce

Aerospace. The quality of its graphites, and

its "state-of-the-art" machine shop have

been key to capturing these markets. The

company is at the forefront of the E.D.M.

industry for raw material sales, as well as a

finished electrode manufacturing service.

They also have a "mechanical" carbon

service for radial and thrust bearings, seals,

piston rings, vanes, and vacuum furnace

carbon fibre insulation, which are all part of

the Erodex product range.

The Erodex principles of producing

products of the highest quality, allied to first

class service, have been adopted by ECP.

They also believe that the best customer

service can only be provided when staff

training is a priority. Both John Rolinson, the

production director, and Steve Rolinson, the

sales director, have a very keen interest in

the direction of ECP, and whereas many in

the industry are struggling with the decline

of DC motors, Engineering Carbon Products

has gained a new energy and enthusiasm.

Chart: Extracted from the ECP booklet. 

Complete booklet available free from ECP. 

www.engineeringcarbonproducts.com

John Rolinson, Production Director of Erodex and ECP
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A Guide by ECP to perfect
brush operation:

WHAT CAUSES STRONG BRUSH SPARKING?   

Cause Corrective measures
Out of round commutator, or slipring Machine the commutator and slipring so

that the out of round is no more than
0.02mm. See ECP booklet.

Insufficient brush pressure Increase the brush pressure. The brush
pressure must be set to the operating
conditions. It must also represent a
compromise between the mechanical and
electrical wear.
Use recommended brush pressure chart
blow as a guide.

Carbon brushes are stuck in holder Carefully remove foreign bodies, and dust
from the brush and holder. Dust grooves are
recommended.

Oil, or dirt between segments. Clean the segments, filter cooling air, 
and possibly seal bearings.

Carbon brushes badly bedded in. Repeat the bedding in.

Brush-holder too far from the Adjust the distance between the holder and 
commutator, or slipring. commutator to 2mm.

Protruding insulation segments. Undercut the insulation and chamfer the
segments.

Machine vibrating or chattering. If it is not possible to reduce the vibration 
of the machine, increase the brush
pressures, or use a brush design fitted 
with a fibre and rubber top.

Wrong position of the brush bridge. Establish the neutral position, and adjust
the brush arms accordingly.

Faulty installation of the brush arms. Adjust the brush arms correctly.

Interpole too strong or too weak. The machine manufacturer needs to correct
the fault, or install another brush grade to
compensate.

Incorrect brush grade. Contact the ECP technical service.

THE CAUSE OF PATCHES OR BURN MARKS ON THE COMMUTATOR

Cause Corrective measures   
Protruding or low segments. Retighten and turn the commutator.

Raised mica insulation, giving clearly Turn the commutator, undercut mica
defined dark markings, together with and possibly retighten commutator.   
segment edges burnt, or a dark patchy 
patina having definite edges caused by
a raised segment or segments making 
the brushes bounce.

Out of round commutator or sliprings, Rebalance and/or remachine the
commutator i.e. badly out of balance, or slipring.
causing a smutty patina, with uneven 
skin having patchy colours and random spots.       

Commstones: A range of Martindale commstones,
and maintenance products.

The large blocks of different grades of carbon
imported.

The requirements for perfect
current carrying and black
commutation are:
• Good roundness of the commutator.

• No lamination protrusions.

• No flat points on the commutator.

• A symmetrical undercutting of the
commutator insulation, and chamfered
laminate edges.

• Very slight roughness of the commutator,
or slipring surface.

• Uniform brush pressure

• Good seating of the brushes to the
commutator/slipring surface. 
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THE CAUSE OF PATCHES CONT.

Faulty soldering of risers or segment Resolder the risers.
connections, giving mat patches in
double pole pitches.

Electrolytic deposit from the brush to steel In case of long standstill periods insert
on stationary steel sliprings. an insulating strip under the carbon brush.
(galvanised element)    

EXCESSIVE WEAR OF THE COMMUTATOR AND SLIPRINGS.

Cause Corrective measures
Overload on brush track due to uneven Adjust brush pressures to the correct 
current distribution.                    level.  Possibly use brushes with a 

higher polishing effect.

Dusty environment giving a torn, streaky Blow in clean air by installing a filter.
patina with some wide and narrow tracks
of different colour, as well as commutator
wear.

Aggressive gases or vapours, as above, Blow in clean air and use brushes with
streaky patina with some wide and narrow a stronger polishing effect
tracks of different colour, but
no commutator wear.

Grooving caused by a low electrical Reduce the number of brushes per pole or
load on the brushes with similar patina change the brush grade.
to above.

Grooving caused by oil film on the Seal the bearings, and avoid oil vapour.
commutator, or sliprings.

Material loss by anodisation, when Change the polarity of the sliprings from 
using the sliprings with a DC current. time to time.

Copper drag, caused by bumps and Because of the complex nature of the
vibrations with various causes. cause, please contact the ECP Technical

Service Department.

Development of flat spots. Install starting current limits.

UNEVEN BRUSH WEAR

Cause Corrective measures
Uneven current distribution. Adjust the brush pressure to the correct level.

Bad connection of the tail to brush. Change the carbon brushes.

Mixed brush grades. Use only one brush grade.

Brushes stuck in their holder. Clean the holder, and brushes, and check
the tolerances, use dust grooves eventually.

Some of the wide range of brushes available within
24 hours.

The ECP Bearing Protector Kit.

The ECP stand at Drives and Controls. 

RECOMMENDATIONS FOR BRUSH PRESSURE:

Type of machine Brush Pressure in kPa
Stable mount Swing frame mount.

DC machines up to 1500rpm 15 - 20 20 - 30
DC machines over 1500rpm. 20 - 25 25 - 35
Three phase commutator machines 18 - 20 25 - 30
Slipring motors. 20 - 25 25 - 35
Turbo generators 15 - 25 N/a
Traction motors N/a 30 – 50

The brush pressure tolerance should be limited to +/- 10%.

For further technical information and photos, see the ECP web site, or apply for their free booklet.
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The use of converters (inverters) to drive

motors is now commonplace. The benefits

in terms of control and efficiency are well-

established but little is publicised of the

insulation failures encountered due to

faulty design.  Manufacturers have been

unable to design their mainwall and turn

insulation efficiently because they could

not anticipate the voltage arriving at the

motor terminals.   Between the converter

and the motor, changes occur due to

transmission line effects which affect the

rise time and the amplitude of the voltage.

Modern converter output voltage rise times

may be in the 50 ns to 2000 ns range due

to power semiconductor switching

characteristics.  The voltage appearing at

the terminals of a converter driven machine

depends on several factors, such as, line

voltage and design of the converter but

critically on the length of cable between it

and the motor.  The voltage appearing at

the terminals of a converter-fed motor looks

typically as in Figure 1 where significant

overshoots occur at the leading edge of

each impulse.

Tests for the qualification of stator

insulation for converter-fed machines have

been the subject of many years of activity in

Working Group 27 of IEC Technical

Committee 2.   The first of two Technical

Specifications (IEC 60034-18-41) was

published in October 2006 and focused on

low voltage motors whose stators are

generally random wound (Figure 2) and

rated at less than 700 volts (Type I).   These

windings are not expected to suffer partial

discharges during service. The second

Technical Specification (IEC 60034-18-42

published in October 2008)) is directed at

medium to high voltage machines that are

usually form-wound (Figure 3) and are

expected to withstand partial discharge

activity for their entire lives (Type II).  

In both of these Technical

Specifications, it is the responsibility of the

system design co-coordinator to specify

what the voltage will be on the terminals of

the machine.  Only in this way can the

manufacturer be expected to design the

motor to be fit for purpose. This has been

the subject of much criticism from converter

manufacturers who have wrongly assumed

that they must perform this duty.

Type I insulation systems
The procedure is to grade the insulation

system for various levels of severity likely to

be met in service.  The grades are

determined by the rise time and overshoot

factor of the voltage impulses appearing at

the motor terminals.  The overshoot factor is

the ratio of the voltage amplitudes at the

motor terminals and at the converter

output. The stress categories are shown in

Table 1 (below).

The repetition frequency can also be

critical when, for example, a thermoplastic

adhesive is used between coils.  Instances

of premature failure have arisen because

the dielectric heating at 2 kHz impulse

repetition frequency was so great compared

with at power frequency that the adhesive

layer melted and caught fire.

The IEC Technical Specification for Type

I systems (IEC 60034-18-41) defines two

stages to the testing. The first is

qualification and is carried out using

motorettes that undergo thermal cycling

and environmental stresses that include

mechanical, moisture and voltage, as

defined in IEC 60034-18-21.      

The criterion for qualification is that the

measurements of partial discharge

inception voltage (PDIV) at the beginning

and end of the procedures exceed

prescribed voltage levels.  The test voltage

is based on the severity level for which the

motor is being qualified.  The partial

discharge testing is carried out under

impulse conditions and this requires

specialised test equipment that can

separate the applied voltage impulse from

the partial discharge pulse.   The test

equipment is commercially available from a

number of sources.

The second stage is a Type Test in

which the complete stator winding is

subjected to a partial discharge test under

impulse conditions and must show no PDIV

at the voltage prescribed for the chosen

severity level.

QUALIFICATION AND TESTING 
OF CONVERTER-FED MOTOR INSULATION
Dr. J.C.G.Wheeler. Electrical Insulation Association, UK

Stress category Overshoot factor Impulse rise time  (us)
Benign ≤ 1.1 ≥ 1
Moderate ≤ 1.5 ≥ 0.3
Severe ≤ 2.0 ≥ 0.1
Extreme ≤ 2.5 ≥ 0.05

Table 1   Stress categories for Type I insulation systems

Figure 1. Typical motor terminal voltage.

a phase insulation / overhang insulation
b ground insulation
c turn insulation
d slot corona protection
e overhang corona protection (stress grading)

Figure 2 – Example of a random wound design

1 phase to phase
2 phase to ground
3 turn to turn

Figure 3 – Example of a form wound design
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Type II insulation
systems
For medium to high voltage motors, the

stators are generally form-wound and

insulated with partial discharge resistant

mica/resin tapes.  The test procedure is

quite different to that for Type I insulation

systems and is based on electrical

endurance testing of the mainwall and turn

insulation systems at voltages related to the

overshoot voltage of the converter impulses. 

The ageing of the insulation is

influenced by two simultaneous effects.

The first is the peak to peak voltage

excursion at the fundamental frequency

(Upk/pk in Figure 1).  The second is the

ageing from the peak to peak voltage

excursion of each individual impulse

(U′pk/pk in Figure 1).  For a repetition

frequency of 2 kHz this can represent a

significant reduction in life. 

Perhaps the most difficult design

feature to resolve is the stress grading

system.  If a stress control system is to be

applied to the end windings (Figure 4), it will

be necessary to qualify it.  For this purpose,

similar voltages and repetition frequencies

to those appearing in service are required.

The materials, if based on semi-conductive

components such as silicon carbide, have a

non-linear resistivity.  Others have a linear

resistivity.  Their field controlling ability is

influenced by frequency, electric stress,

temperature and time.  In other cases, the

stress grading may be achieved by

capacitive means.  For test purposes, the

peak/peak voltage, the repetition rate and

the impulse rise time are chosen by the

manufacturer to ensure that the expected

conditions in service are matched or

exceeded in severity. 

The effect of increasing frequency is to

shorten the distance over which the surface

electric stress on the enwinding is stress

graded and thereby result in elevated

stresses.   When these exceed a level of

about 500 V/mm, arcing activity can occur

which erodes the surface or produces

tracking (conductive carbonaceous paths).

The effect of increased electric stress is to

reduce the resistivity of the stress grading

material, thereby fulfilling its primary

purpose.  Unfortunately, the effect is also to

increase the heat dissipation.  For

converter-fed machines, there is a conflict

between providing a low enough resistivity

to grade the voltage and a high enough

resistivity to keep the heat dissipation

within acceptable limits.  A surface

temperature rise in the end winding region

may be as little as 10 K or as high as 40 K

for a converter-fed machine where there is

no forced cooling. The dominant influence

on the temperature of the insulation is

expected to be the heating from the copper

losses but the self-heating of the stress

grading material can make a significant

contribution. When assessing the limiting

temperature at which the machine can

operate, it is necessary to take account of

this factor as it effectively reduces the

maximum rated temperature of the

machine.

It has been found that, for non-linear

stress grading systems there are two

principal effects of temperature.  The first is

short term and consists of an immediate

increase in the conductivity of the material

at a particular voltage stress coupled with a

reduction in slope of the

conductivity/electric stress curve, on which

successful performance of silicon carbide-

based stress grading material depends.  In

some cases the non-linearity of the

conductivity may be lost altogether. 

The second effect is long term and can

be a permanent reduction in conductivity

from a temperature excursion.  After a

single short-term period at 155°C for as

little as a few hours, a return to 20°C can

show a significant reduction in conductivity.

After a longer period at 155°C, say 500

hours, the stress grading performance may

be partially restored.  This is attributed to

post-curing of the resin in the stress grading

material that shrinks and binds the silicon

carbide particles closer together.  

The corona protection layer is used to

prevent slot discharges and may be based

on carbon loaded tapes or paints.  At the

beginning of the end winding region, there

may be problems with the electrical contact

to the stress grading material.  Where a

good electrical contact is required in the

design, a high contact resistance can result

in overheating and discharge activity, which

can degrade the materials and also the

performance of the stress control system on

the end windings. Where capacitive

coupling is used, no direct connection is

required between the corona protection

layer and the stress grading material.  

Design of the stress control system is a

crucial element in achieving successful

performance.  The factors governing this are

the choice of materials and the application

technique.      

The qualification and testing of

electrical insulation for random-wound and

form-wound rotating electrical machines is

now covered by two IEC Technical

Specifications.   They are not yet approved

as full standards and there will be a period

of about three years in which manufacturers

and users will be able to assess their value.

Feedback after this time may result in

changes to the test levels and procedures

but for the main part they are likely to

remain unchanged.  These documents will

then become European Standards and will

be incorporated into the library of British

Standards.

It is necessary for manufacturers of

rotating electrical machines to take note of

these publications and to expect users to

specify them in purchasing contracts.  It is

also likely that companies that carry out

repairs to rotating machines involving the

insulation system will be asked to re-qualify

them before return to the customer.

The endwinding of a large motor and a close-up of the stress grading region
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AEMT events in 2008

1. Roy Hirst of PAR with Angela Hill punting in the rain.  
2. Bill and Eileen Prior of Mid Kent enjoying the wine! 

Frank Johansen The Chairman of Repamotor the Danish Repair

Association, visited the UK with Henrik Hugger and gave a very

good presentation on Repamotor at the Northen Area meeting in

September.

3. Brian Kirkby with Frank Johansen, Chairman of Repamotor, and
Henrik Hugger from Denmark visiting Kirkby Lindsey in Hull.

REPAMOTOR VISIT

4. Ian Williams
receiving his
honorary
member’s plaque
from Andrew
Savage, AEMT
Past President.   

5. Terry Kidd
receiving his
honorary
member’s
plaque from the
2008 President,
Philip Bourne.   

NEW HONORARY MEMBERS
IN 2008

1

2

3

4

5

AEMT LADIES DAY AT OXFORD
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AEMT DINNER DANCE
The AEMT Dinner Dance was held in November at The Dorchester Hotel on Park Lane in London.

1. Vernon and Susan Fletcher.  Stuart
Smith and Sue Grant, Richard and
Shirley Hale, Mark and Jenny Brady,
Chris and Julie Weston  with the
Deritend Table.

2. Martin and Sue Killeen from
Loughborough College.

3. Mike and Diana Edwards from AEV.
4. Martin and Laurie Savage with

their daughter Cassie Savage from
Mid Kent Electrical.

5. David and Christine Bowers and
David and Lorraine Hesketh from
Bowers Electricals.

6. The Toastmaster with Vernon
Fletcher receiving the Presidents
Chain of Office from Philip Bourne,
the 2008 President.
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THE AGM

1. Mark Davies of CEMB Hofmann UK with Michael Windsor of Rewinds and J Windsor jumping for joy!
2. Julian Sampson of Baldor, with Lucie Hodkova of Rotor UK and Malcolm Martin of Stardelta Ltd.
3. Robin Cowley with Kevin Mansell on the Baldor stand.
4. Bill Prior of Mid Kent with David Bowers of Bowers Electricals, and Richard Tweddle of AEV.
5. Glyn Budden of Sleeve It Ltd with Malcolm Hems of Jones Stroud.
6. Peter Stroughair of Carlton Electric Motors with Malcolm Hirst of PAR. 

The AGM was held at The Pride Park Stadium in Derby in July with a comprehensive display by Associate members, and a presentation

by The Carbon Trust.

1 2

3 4
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