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oush Technologies has
won a £3.5+ million
contract to develop a
small, 6-wheel all-terrain
vehicle (ATV) for the UK Ministry
of Defence. The lightweight,
high mobility modular platform
will be designed for a number
of applications.

through a variable automatic
gearbox to chain drive rear axles
and a single drive shaft to the
front. High flotation tyre
equipment ensures low ground
pressure and assists mobility.
The new ATV will be fully air
portable for either C130
Hercules aircraft, Puma or
Chinook
helicopter
deployment
and, on
account
of its
composite
material features, will achieve a
very low radar signature.

Roush to Develop Space-age
ATV for UK MoD
The new unit, for which Roush
presented a creative and
innovative concept, uses a
number of advanced materials
and design elements. It features
a single seat driving position and
offers a payload area that can be
configured to meet a wide range
of operational requirements.
The vehicle will be powered by a
Peugeot diesel engine driving
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R

oush Technologies has
established a major
concept, design and
development programme
to apply diesel power units to Quad
bikes, whilst also adopting a
proactive position when
considering any future requirement
for a common fuelled motorcycle.
While the primary focus is to meet
military requirements, the company
also confidently expects that
demand will be forthcoming from
the agricultural market. The
specific military aim is to support

change and includes a ‘park’
feature. Drive is via a new,
spliceless belt, which gives up to
five times longer life than current
alternatives. Transmission is via
true four-wheel-drive, incorporating
an engine braking system (EBS).
The two-cylinder, in-line, watercooled engine develops 18 hp and
39 Nm of torque. Long travel (over
7”) rear suspension provides for a
smooth, comfortable ride, while a
Shaft Ride System chassis offers
optimal strength and durability.
Roush Technologies’ Special
Vehicles
Business
Development
Manager,
Darren Harvey says, “A certain
amount of development and trials
work has been done already with
diesel-engined motorcycles, but
meeting the very exacting
operational demands of military
users requires a carefully integrated
engineering approach. That is the
area for which Roush has an
exceptional reputation already –

Quad erat demonstrandum!
the NATO ambition for all wheeled
units to operate in theatre on a
single fuel. Quad bikes and
motorcycles are an increasingly
important part of infantry and
special forces equipment.
The first product of the programme
is a diesel engined 4x4 Quad bike
concept demonstrator, using a
686cc naturally aspirated, indirect
injection diesel engine. To gain
additional engineering flexibility,
Roush have chosen to develop the
design from a Quad base chassis
configuration in which the engine
and transmission are packaged
separately within the frame. The

unit has a front rack payload of
over 40 kgs and a rear rack
capacity of over 80 kgs.
Remarkably, the unit can also tow a
gross weight of over 0.5 tonne, and
offers excellent grade ability.
The Roush developed Quad bike
also features automatic ‘drum-shift’
transmission, which is easier to
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and we realise that a
successfully developed product
which meets military
requirements is likely also to
match the needs of a number of
other industries and
applications”.

Roush ... ‘Q’ to the RA
Rather reminiscent of the legendary ‘Q’, the
expert on concealment of equipment in the
ordinary looking Bond cars, Roush
Technologies has been tasked to undertake a
major covert detection systems installation
programme for the UK Radiocommunications
Agency. As part of the Agency’s increasing
efforts to identify and isolate sources of
interference to legitimate radio services, a fleet
of Peugeot 406 and Ford Mondeo vehicles is
being equipped with a range of on-board
advanced monitoring and detection equipment.
More overt installations, which include roof
mounted tracking and detection systems, are
being based on Toyota Land Cruisers. The
‘interferers’, as the RA calls them, can be
deliberate pirate radio operators or the cause of
hoax or malicious calls to emergency services
and air traffic control.
The Peugeot 406 and Ford Mondeo covert

‘Direction
Finding’
(DF) cars are virtually
indistinguishable from
any other similar
vehicles in any high
street. However, within
the vehicle, Roush
engineers have installed a range of equipment,
including a Rohde & Schwarz EB200 receiver
coupled to a Taiyo-Musen VHF/UHF DF system
and controlled by a Panasonic Toughbook
computer running Argus monitoring software. A
powerful antenna is also installed, disguised as
a sunroof using a dielectric fibreglass panel and
a further ‘sense’ antenna is fitted at the rear.
Roush Business Development Director,
Richard Haley says,” This
project
particularly
demonstrates
Roush
Technologies’ capability
to undertake small and
specialist
production
runs. In this case, our
Engineers have been
Richard
working closely with
Haley
MIRA to ensure that,
even at this level of installation and
application complexity, the vehicles fully
comply with both ISO 9000 and Construction
and Use Regulations”.
The Toyota Landcruiser installation is one of
several more overt systems, using a Rohde
& Schwarz mobile mounted version of their
Digital DF system. These will support the
covert systems and can also, by use of GSM
radio links, be connected via the RA’s
Baldock Monitoring Station to rapid
deployment trailer mounted systems.
These in turn enable the unit to be used as
a stand-off Direction Finder, supporting
investigation teams operating covertly
much closer to the source of the
interference.
Together, they form part of a layered national
system comprising 35 fixed VHF/UHF
remote direction finding stations, a number
of rapidly deployable trailer mounted
VHF/UHF DF systems, a significant fleet of
covert ‘DF’ cars and then individual officers
with hand-held tracing equipment.
The Radiocommunications Agency is an
Executive Agency of the Department of
Trade and Industry and responsible for the
management of the non-military radio
spectrum in the UK.

I

f there has been a quantum leap in
one particular area of automotive
design and engineering during the
last five years, it has been the
development of telematics - and the
explosion of possibilities which its
science and application has offered.
The development sits easily within the
engineering remit, technical experience
and core competencies of Roush
Technologies. It has also spawned a
new commercial area for the company –
the creation of complex show finished
cut-away exhibits, which show the
systems installed, integrated and
working.
Roush Technologies’ Vehicle
Systems Project Manager, Dave
Wood says, “Because we have a
deep understanding of the core
functionality and control systems
within the basic vehicle, we are well
placed to lead the application,
integration and homologation of
telematics into the existing envelope”.
Good examples of the growth of
onboard telematics are linked
entertainment, communications and
navigation systems. These may be
designed to piggyback on the base
vehicle’s systems... and they may talk to
each other, but they are actually self-

car equipment is a small part of the
process. Issues, such as the
availability of suitable and adequate
power supply, have to be addressed.
Also, because many of the increasingly
available in-car entertainment options,
such as DVD and computer games,
are being market led by customer
demand, after-market packages are
also required. Proposals to make
integrated hands-free facilities
mandatory for in-car mobile phone
users are also relevant.
Roush Technologies’ established
leadership in CAD driven rapid
prototyping, interior componentry

vehicle. For the unveiling of concept
and new models at some of the
world’s flagship show events,
sectioned and cut-away models have
been prepared, showing the complete
integration and
functionality of
the systems.
“The level of
sophistication
which the
ordinary motorist
expects to find as
standard in his car is
increasing all the time.
ICES (Information
Communications
Entertainment &
Safety) as we call it,
can now account for
up to 20% of the
value of the new vehicle. Roush
Technologies’ depth of best practice
experience in this field has shown us
how to lead, optimise and add value to
the process as our customers enter
and grow their share of this important
market”, says Dave Wood.

The Art and Science
of the Possible
packaging and vacuum moulding has
already made them the partner of
choice for a significant number of
leading OE manufacturers and Tier 1
and 2 suppliers.
While the integration of new telematic
systems into volume production
vehicles is the logical end-game,
Roush engineers are able to use their
best practice experience right from the
earliest stages of the
process. For example,
the team developed a
half-scale model to
show the complete
cabin and dash
concept for a new

standing in what they provide and cause
no interference with the core
functionality of the vehicle. Some
installations demand hard wire links,
while others utilise wireless technology
such as Bluetooth.
Of course, simply adding additional in-

The ‘Special Relationship’
The name ‘Ford’ has always had a very special place within Roush ... and the
origins of now one of the industry’s strongest special relationships predates
the establishment of Roush Industries by many years. In fact, it started in
1964, when Jack Roush graduated and moved to Detroit to join the Ford
Motor Company. Jack, who had always been fascinated with engines, was
quickly drawn to the company’s extensive motorsports activities. He left Ford
in 1969 to devote time to his passion for developing engines, particularly Ford
engines, for racecars ... the partnership has been inseparable ever since.
Ford marks its Centenary this year, the Goodwood Festival of Speed being
one of the highlights of its celebrations in the UK. Roush Director of
Operations, John Mitchell says, ”We are delighted that one of the most
famous icons of the special Ford/Roush relationship, the 1997 SCCA TransAm Championship-winning Tommy Kendall Ford Mustang, should be coming
over for the event. It is a very poignant reminder of the countless
championship successes achieved through the co-operation between Ford
and our company”.
This car appears ‘As Finished’ condition. It won the first 11 of the season’s 13
races, including three pole positions. Built and fabricated by Roush Racing,
the car and chassis has a tube frame chassis and carbon/Kevlar body. The
suspension has an independent system at the front and a live rear axle. The
engine is based around the Ford 5.0 litre V8, built and developed by Roush.
Maximum power is 625bhp with 542 Nm of torque @6900 rpm.

Roush Racing currently owns and runs 5 Winston Cup Teams, Mark Martin,
Matt Kenseth (currently leading the championship), Jeff Burton, Kurt Busch
and Greg Biffle (Biffle won the 2000 Bush series & 2001 Truck series). Mark
Martin has finished 2nd in the Winston Cup championship four times.
Roush Racing helped Ford win the Manufacturers Championship in 2002
with 10 wins, the most by any team.
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B

ehind the development
and production of every
new vehicle – and
indeed, subsequent
developments of the same model,
is a team of highly skilled and
committed engineers. Their work
can, quite simply, make or break
the product – particularly when it
comes to the reaction and opinion

SportKa and StreetKa. The
calibration process involves
analysing the complete character,
drivability and perception of the
car – as it will be viewed by the
customer – as well as emissions
and on-board diagnostics.
Roush boasts a team of almost 20
experienced Engineers within its
steadily growing Powertrain

Roush Engineers Really Have Got It
of the ultimate judge – the
customer.
Roush Technologies is fortunate to
have a team of outstanding
engineers – many of them leaders
in their particular field. Highly
Ford SportKa

qualified, experienced – yet
creative engineers are very hard to
come by. Roush Technologies
Powertrain Development Manager,
Paul Turner says, “We are lucky to
have some of the most highly
skilled engineers in the industry.
That may be partly because we
look for something extra – an
almost indefinable quality. Our
approach to engineering is not
simply a line function – it is a
rounded process and our
engineers have a holistic
understanding of what we are
trying to achieve”.
Most engineers who join Roush
have a particular leaning towards a
specialist area – but their
particular expertise and
experience will fit closely
alongside other parts of the team.
Projects vary too.
Typical is the engine calibration
work undertaken on the latest –
and already highly successful Ford
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Engineering Group. Most of these
are assigned to specific projects,
or in some cases, are working on
secondment to Roush customers,
being located ‘in-house’ as a direct
extension of the customers’ own

project teams. In addition - and
with the aim of providing a
‘complete’ service, Roush has also
established a ‘Rapid Response
Team’ – specialist Engineers on
24-hour call to go anywhere in the
world, in order to identify and
rectify powertrain issues.
Supporting and being close to our
customers is one of the reasons
why Roush Technologies has
recently established its latest
operation in Cologne. Their latest
European facility, which is able to
accommodate up to twenty
engineers and specialists, is linked
to other Roush sites both in
Europe and the United States via
the company’s Virtual Private
Network (VPN), thus enabling
specialist or associated work to be
undertaken regardless of the base
location of any particular project.
Clive Bernard, who heads up the
Cologne operation says, “Offering
today’s vehicle and automotive
industry customers the level of
flexibility they need is one of our
main challenges. Roush has
developed both the approach
and the necessary teams to be
able to support them. Both the
industry and its customers are
changing and Roush
Technologies will continue to
evolve and adapt accordingly”.

Ford’s latest London Congestion Charge beating Transit is powered by a 4-cylinder port injection
bi-fuel gas engine, running on LPG or unleaded petrol.
Roush engineers undertook a major calibration project, to help the vehicle meet the demanding
requirements of Band 4 on the PowerShift Register – the cleanest emission levels recognised by
the Energy Saving Trust. It is a success story – and the Roush work was completed from start to
finish in just four weeks!

Roush Leeds Car and
Driver Research
Roush Technologies has been awarded
Preferred Bidder status to partner Leeds
University’s Institute for Transport Studies, to
develop a highly instrumented car for
research purposes which will monitor and
study the operation of the vehicle, its engine
and the driver. Roush is planning to provide
a turnkey package to equip, install, and
commission a wide range of sensors,
cameras, data-logging equipment and
software in the chosen vehicle, likely to be
based on a variant of the Ford Mondeo.
The onboard equipment generally falls into
four key monitoring areas – external, internal,
vehicle operation and emissions, which are
then collected and processed via on-board
data-logging equipment and software. The
external monitoring is designed to measure
specifics including the distance to – and
relative speed of – adjacent vehicles (front
and rear) and lateral position, using cameras
to track the vehicle’s position relative to lane
markings. Internally, digital camera systems
will monitor the three dimensional head
positions of the driver, eye gaze direction and
feet views.
The vehicle operation analysis falls into two
sections – ‘Controller Area Network’ (CAN),
which accesses information from the normal
functionality of the car – and additional
instrumentation which will be installed.
Emissions analysis will include fuel usage
and exhaust temperature.
The objective identified for the data-logging
equipment and software is to fulfil the
requirements of all the different survey
regimes.
The equipment has to be
ruggedised, to suit the in-vehicle
environment, have substantial data capacity
– above 40 Gbytes - and provide for direct
download (LAN).
Roush’s Special Vehicles Business
Development Manager, Darren Harvey says,
“This project is one of the most
comprehensive studies
of the whole character,
function and interface
between the car, its
engine and the driver
ever to be undertaken.
For sure, it will highlight
some important new
data and information,
Darren Harvey
which will impact on the
design of vehicles in the future and the
understanding of the way in which the driver
interacts with the vehicle. Leeds University
clearly has a 20-20 vision approach to the
future of road travel, the car and the motorist.
Not least because of the pioneering work in
these areas for which Roush is already well
known, we hope to bring important synergies
and added value to our partnership
involvement in this project”.

N

ot least as recent events
demonstrate, the conduct, shape
and equipment of modern
warfare – and peacekeeping – is
an evolving and changing high-technology
science. Real time intelligence and
information, supported by the most
sophisticated communications systems
allow the deployment of advanced
weaponry with remarkable precision and
accuracy. No surprise then that the Roush

The Bowman system however, will be
fitted to a wide range of platforms... so
Roush have developed AKEE (Adapter Kit
Electronic Equipment). Roush’s Bowman
Project Manager, Ron Davison says, “As
with the installation equipment, we set
about minimising the number of kits
necessary to provide a common fit
across an optimum number of platforms.
These allow a wide variety of equipment
mix to be easily deployed. In today’s
integrated logistics
and multi-role
environment, these are
important
considerations”.
Roush Technologies’

Roush helps Bowman
to hit the target!
culture of solutions driven engineering
excellence sits comfortably within the
defence sector.
The high profile £1.6 billion Bowman
programme will provide UK Forces with a
long-term future integrated battlefield
communications system. The principal
contractor is General Dynamics, one of the
world’s leading defence systems
manufacturers. Under SMART
procurement, Roush has become one of its
key partner sub-contractors, providing the
design, installation and applications
engineering support which will enable the
Bowman system to be fitted across the
majority of military 'B' fleet vehicles which
need to carry it.
Roush Business Development Director,
Richard Haley says, “One of the biggest
challenges posed by the introduction of
such systems is the normally long gestation
period between the strategic decision to
buy and deployment in service. Often
programmes can run for several years.
Roush has been involved in the Bowman
programme already for more than three
years, working closely alongside teams
from both General Dynamics and the
Ministry of Defence. Using its advanced
CAD capability alongside the latest analysis
and simulation techniques, Roush
engineers have been able to telescope
some of the engineering development timescales from upwards of a year to just a few
weeks. This has the direct effect of
enabling different parts of the programme
to run concurrently and ultimately ensures
that key timelines are met on schedule...
and just as importantly, on budget”.
Central to Roush’s work is what is known in
military-speak as an IKEE (Installation Kit
Electrical Equipment). When Roush began
the exercise, it identified that up to a
thousand different designs could be
involved. The first major step therefore was
to analyse and rationalise the design
elements, taking an overall approach to the
total project. As a result, there is now a
massively reduced number of installation
kits - which has in turn, allowed the
providers of the modular components in the
system to similarly rationalise the packaging
of the equipment they will supply.

work with General Dynamics on the
Bowman programme has already helped
to establish the company as a key
member of a number of integrated
project teams (IPT). Its initial work began
with the application of the Bowman
system to the Land Rover and the
Pinzgauer. A second phase was added
to develop kits for special vehicles and
Roush’s work has now been extended
further to include Truck Utility Heavy
(TUH) and a range of previously
unallocated specialist wheeled platforms.
The company will now also manufacture
and deliver AKEE for the initial battalion
operational field trials conversion
programme. Overall, Roush’s contribution
to the Bowman programme now
represents orders worth several million
pounds, nearly all of which have been
won through competitive tendering.
Throughout the process, Roush has been
praised for its proactive approach,
performance and attitude. Development
prototypes and trial models of parts are
generated for all project review stages –
again, allowing sign-off or modification
much earlier in the programme. Roush
has now moved forward to ‘preferred
bidder’ status on some elements of the
programme. Roush engineers will also
support the vehicle fleet during the
Tactical Field Trials (TFT).
As Richard Haley puts it, “The
defence environment is full of
acronyms. We have one at Roush,
which drives our approach to
demanding deadlines and customer
requirements... JDI... Just do it!”

First for Quality
Roush Technologies was the first company to complete transition from ISO 9001:1994 to full accreditation under the latest - and integrated
ISO 9001:2000 Quality Standard and ISO 14001 Environmental Management Standard.
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The Roush Manx Rally (as the strongly re-branded Manx National Rally
is now known) was held recently, as the third round of the Kumho
National Rally Championship. It was also a qualifying round for the
‘national tarmac rally championship’ and the Get Connected Rally
Championship. The regularly oversubscribed event, of which Roush
Technologies is now principal sponsor was voted Rally of the Year in
2002. This year again, it attracted over 130 entries.
The route covered approximately 120 competitive stage miles around
the Isle of Man, entirely on tarmac public roads, which are specially

closed for the event.
Roush Technologies Director of Engineering, Garry Wilson says, “Roush
is now one of the leading development engineering companies in
Europe. However, because so much of our work is carried out behind
closed doors, including major projects for some of the world’s leading
manufacturers, events such as The Roush Manx Rally are an important
opportunity for us to build a
wider awareness of the Roush
name”.

Manx
Branded a
Roush
Success

Roush Power... well worth its salt!
Californian SO-CAL Speed Shop’s MG ZT-T Estate Car would turn more than a few heads in a
supermarket car park or on the school run! Beneath the wind-cheating dynamic standard shape
of this example of MG’s most practical model, sits a Roush developed 6-litre, 765bhp V8 engine
which delivers a massive 626 Nm of torque at the rear wheels. The car has been developed for
a return to Bonneville Salt Flats, scene of a number of other historic MG records. In tests, the
car has already exceeded 180mph... with fifth gear still to go! We will follow developments.
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