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When Arctic explorer Pen Hadow was
waiting for help on drifting ice in May
2003, six days after reaching the North
Pole, his rescuers were unable to let him
know what was happening as the
batteries of his satellite phone had
stopped working. A new generation of
spring-powered energy storage devices
could have kept him in touch with base
even in the extreme cold by keeping the
phone going when he needed it most.

‘Mobile phones could be just one
application for the next generation of
spring technology,’ says Dr Jon Slade,
project manager of a new STI study into
spring-based energy storage. ‘We have all
grabbed a torch and found that the
batteries are dead, and there are many
other situations such as panic alarms
where energy has to be there on demand.
Spring-based energy storage could give
you a short burst of energy when it is
really needed. And there are many other
ways that springs can be applied.’

The research study, ‘The Spring Bounces
Back’, was carried out with support from
the Sustainable Technologies Initiative,
a major programme to improve the
sustainability of UK businesses.
Researchers from the Institute of Spring
Technology and the University of
Bradford worked with commercial
partners Morphy Richards, Harris Springs
and Spiroflex and the British Toy and
Hobby Association in the six-month
project.

‘Although springs have been used as
energy sources for centuries, they have
inevitably been overtaken by batteries,
which have a lot more energy storage
capacity for the same space envelope,’
explains Dr Slade. ‘The intention is not
to compete with batteries for general
applications, nor with other devices such

as the direct dynamo.  However the
project shows that there is clear potential
for sophisticated spring-powered devices
in a wide range of new products.’

According to the report, applications
could span markets from the toy industry
and camping and outdoor products to
developing countries where mains
electricity and batteries are not readily
available. Significant applications are
foreseen where reliable power sources are
needed in conditions of extreme heat or
cold, in hazardous environments where
explosive gases may be used, and with
devices such as smoke alarms and gas
detectors where power often has to be
stored for long periods. Springs could
provide back-up power sources for timer
applications in countries that are prone
to power cuts. They could enable
intermittent movements such as opening
a door or window to power a device such
as an intercom.

‘The STI project showed that there could
be significant potential for using springs
as a smoothing mechanism for natural
energy generation,’ says Dr Slade. ‘It
could be possible to take the movement
of someone walking, for example, and
use springs to turn that intermittent
movement into a constant current that
could be applied to devices such as mobile
phones, small electrical devices and LEDs.’

The report highlights the potential for
applications with micro-power systems
– low voltage, low current applications
in electronic devices. ‘The use of even the
smallest spring in large quantities will
revolutionise this part of the UK
manufacturing sector,’ the report
concludes. ‘Springs used in micro-power
systems will not be “commodity” items
but high specification durable
components of a technically

SPRING ENERGY STORAGE:
BOUNCING BACK

First came the clockwork radio – now spring
technology could be poised to capture
potential markets for energy storage in
everything from mobile phones and personal
alarms to LED emergency lighting. Research
for the STI programme has shown significant
potential for a new generation of spring-based
energy storage devices.

‘The STI project showed
that there could be
significant potential for
using springs as a
smoothing mechanism
for natural energy
generation.’
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sophisticated unit.’

Half of the research budget of £70,000 for
the study was provided as a grant through
the Sustainable Technologies Initiative.
The STI programme funds new ways to
achieve economic growth and
employment while safeguarding the
environment and conserving natural
resources.

‘The project made an important
contribution by enabling researchers to
work with commercial partners,’ says Dr
Slade. ‘We are now planning to set up a
network of large and small companies to
explore future applications. Companies
wishing to be involved are welcome to join
this industrial user group.’

Additional project information
and background

Where does the study suggest spring technology
could be applied?

The report indicates that the most promising
application for UK manufacturers could be
micro-power devices. These offer potential
benefits in consumer products such as low-
powered electronic devices that run for several
tens of minutes; devices that require a short
burst of energy, long-term energy storage and
areas where batteries or mains electricity are
unreliable or not readily available. They could
also offer solutions in extreme conditions where
batteries do not work, such as temperatures
down to -20°C.

Where can’t springs compete?

Spring technology is not likely to be competitive
where high power or light weight are needed.
In mass market consumer products there is
competition not just from batteries but from
electromechanical devices such as the direct
dynamo. Fuel cells and micro-engines are likely
to compete for applications in hi-tech consumer

products.

What did the study examine?

The study looked at potential applications for
spring-based energy storage in the consumer
market, and at options for advanced power
electronics that could lead to future research
into micro-power electronic products.
Researchers evaluated the cost benefits, life cycle,
environmental impact and durability of springs
compared with electrical batteries. As part of
the project a new software package was
developed for design and calculation methods
based on factors controlling energy storage in
clock-type springs.

How does the research suggest that spring
performance could be improved?

The study showed that prospects are being
enhanced by improvements such as increased
tensile strength in materials. Springs made from
metals such as titanium have lower density and
modulus values. A range of advanced material
processing treatments could raise fatigue
performance. Greater energy storage can be
achieved by improved design, materials and
processing conditions.

What kind of material processing treatments
could improve spring performance?

Treatments considered in the report include
various ways of imparting stresses to the surface
of the material by the process of peening, using
small spherical metallic particles or laser pulses.
Other ways of maximising energy storage
include nitriding, pre-stressing and techniques
of optimising spring design, material selection
and conditions of processing.

How will the Industrial User Group work and
how can a company join?

The first members are companies from the toy
industry, nursery products, electronics and
renewable energy. The aim is to form a network
of small and large scale companies to contribute
knowledge and experience to future research.
Companies wishing to join should contact Dr
Slade at the Institute of Spring Technology.

Copies of the report, ‘The Spring Bounces
Back’, are available from the Institute of
Spring Technology, tel: 0114 276 0771
or as above.

‘The use of even the
smallest spring in large
quantities will
revolutionise this part
of the UK
manufacturing sector.’


