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Technology Overview
The Gyro-Gear Transmission Sys-
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Clutch

tem is a flywheel energy storage

e

system with a novel, low cost and

reliable means of providing infinitely

variable speed adjustment between
the prime-mover, energy storage
flywheels and the road wheels, ensuring
smooth and efficient transfer of energy to
and between these three key parts. \

Output

It uses gyroscopic precessional force to - szeed
adjust the speed of the flywheels to match

the speed of the other parts of the system.

It is therefore possible to have a complete
mechanical storage and transmission sys-

tem in one unit.

Technical Features

The prime mover drives the input shaft (A) and
can be disengaged from the system through the
clutch (C) either when the flywheels are stor-

ing energy from the road wheels during braking
or when the flywheels are powering the system
and propelling the vehicle. The drive shaft to the
wheels (D), receives power either directly from
the prime mover through the main drive gears
G1 and G2 or through the energy storage system
via gears G3 (a&b) and G4 (a&b).

The two flywheels (F1&F2) spin about their own
shafts (51&S2) which are driven through gears
G5 (a&b) and G6 (a&b) by the two half shafts
(H1&H2) which are connected to gears G1b and
G4b respectively. The control lever (L) is con-
nected to and driven by gear G4 and so rotates
at the same speed as the drive shaft. The lever is
also attached to the flywheel shafts, consequently
the flywheels are not only spinning about their
own shafts but together are rotating around the
drive shaft.

The unique feature of this system is that the
control lever can move axially in relation to the
drive shaft and because of the constant ve-
locity joints (CV1&CV2), when it moves it will
change the angle of axis of the flywheel shafts
and induce a gyroscopic precessional force.
The precessional force provides a drive torque
to the drive shaft so long as there is sufficient
spin in the flywheels. The system is not recov-
ering kinetic energy directly from the spinning
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flywheels but from the induced precessional
force created by manipulating the spin axis.

Benefits

As a flywheel energy storage system, Gyro-
Gear has all the energy saving benefits of
other flywheel systems i.e. it could poten-
tially lower energy consumption by over 30%
for stop-start transport applications. How-
ever, Gyro-Gear is more efficient than cur-
rent systems. It is a simple and compact unit
which is lower cost, lower weight and inher-
ently more reliable. It eliminates the need for a
separate variable speed transmission system.

Applications

Gyro-Gear could be a replacement for gear
boxes in industrial applications and also for
any continuously variable drive system. It has
potential application in rail, buses, automotive
and niche applications such as cranes and mo-
tor sports. It is also envisaged that the technol-
ogy could be used to create an environmentally
friendly vehicle with sports car performance.

Development Stage

A patent has been filed and an initial demonstra-
tor has proven the concept. Work is continuing
to develop a mathematical model to prove the
efficiency, power and performance characteristics
for different applications. Companies interested in
the technology, or who would like further details,
are invited to contact Imperial Innovations.

Imperial College London
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About Imperial Innovations
Imperial Innovations is one of the UK's
leading technology transfer and com-
mercialisation companies. The company
was founded in 1986 and its ordinary
shares admitted to trading on the AIM Market of
London Stock Exchange plc in July 2006, rais-
ing £25 million at an offer price of 365p and £1
million by means of a public offer. In November
2007, the company raised a further £30 million
by means of a placing of new ordinary shares
with investors.

e

The company'’s integrated approach encompass-
es the identification of ideas, protection of intel-
lectual property, development and licensing of
technology and formation, incubation and invest-
ment in technology businesses. A wide range of
technologies are commercialised within the areas
of healthcare, energy, environment and emerging
technology trends.

Based at Imperial College London, the company
has established equity holdings in 89 technol-
ogy businesses and is managing 156 commercial
agreements as of 31 July 2008. Imperial Innova-
tions also commercialises technologies originat-
ing from outside Imperial College.

Imperial Innovations

Level 12, Electrical & Electronic
Engineering Building

Imperial College

London

SW1 2AZ

Telephone: +44 (0)20 7581 4949
Fax: +44 (0)20 7589 3553
www.imperialinnovations.co.uk
www.imperial.ac.uk
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About Imperial College

Consistently rated amongst the world’s best
universities, Imperial College London is a science-
based institution with a reputation for excellence
in teaching and research that attracts 12,000
students and 6,000 staff of the highest interna-
tional quality. Innovative research at the College
explores the interface between science, medicine,
engineering and business, delivering practical
solutions that improve quality of life and the en-
vironment - underpinned by a dynamic enterprise
culture.

Since its foundation in 1907, Imperial’s contribu-
tions to society have included the discovery of
penicillin, the development of holography and
the foundations of fibre optics. This commitment
to the application of research for the benefit of
all continues today, with current focuses including
interdisciplinary collaborations to improve health
in the UK and globally, tackle climate change and
develop clean and sustainable sources of energy.

Imperial College London




