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Ocelot

The relationship bg
Ricardo and FPE

Ricardo has been working
Carolina based Force Prof
late 2007 on enhancemen
Cougar product range (th
Ridgback) and on the Wol
flatbed cargo-carrying ve
Mastiff being built for the
“Force Protection come
credentials in terms of su
and mine-blast protectio
made vehicles that are in
says Graeme Rumbol, Ri
Vehicle Product Group Di

Ricardo approached the
established Force Protect
division (FPE) with the Oc
in January 2009, and an a
reached the following mo!
the vehicle with FPE taking on the role
of prime contractor for the UK LPPV
programme and any other international
markets that Ocelot might be targeted
at. This means FPE is responsible for
overall programme management,
directing the programme operations,
specific systems integration functions
and bespoke detailed design aspects
related to blast survivability. The IPR
(Intellectual Property Rights) for Ocelot
are jointly owned, with the core concept
available to Ricardo to license to clients.

“We chose to partner with Ricardo
because of its reputation for world
class automotive excellence —and
particularly because of the recognition
of this within the MoD,” says David
Hind, Managing Director of FPE.

FPE has a base at Ricardo’s Midlands
Technical Centre, in offices previously
used by BMW for the MINI programme
and by the Ricardo2010 research
and development venture with SAIC
(Shanghai Automotive Industry
Corporation). This underscores the
ongoing nature of the partnership
between the two companies.
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Graeme Rumbol, Ricardo global vehicle product groupdirector

sustained blasts from mines, IEDs
(improvised explosive devices or
roadside bombs) and other roadside
attacks.

The British Army, explains Rumbol,
has “had to employ vehicles which will
patrol the front line, do reconnaissance
work at the front line, but which will
equally deliver logistics supply to the
front line under the risk of attack.” The
Army'’s experiences in Afghanistan
have exposed the limitations of existing
vehicles; not only are they under
the constant threat of attack from
insurgents and terrorists, they also
need to cope with a wide variety of
unsurfaced terrains and an even greater
variation in climate, with conditions
ranging from extreme heat to extreme
cold, and with deserts, mud and
mountains.

Yet for all its shortcomings, the Land
Rover has its advantages: it is small
and manoeuvrable enough to drive

through narrow streets, it is not over-
intimidating to civilians, and it enables
troops to engage with local people and
build more trusting relationships — part
of the so-called 'hearts and minds’
philosophy now seen as an important
aspect of peacekeeping duties. These
qualities must not be lost in creating

a new LPPV: despite the need for a
stronger, better-armoured vehicle
capable of carrying and supporting ever
more heavy communications devices,
electronic systems and other equipment,
it must not appear unduly threatening.

Ocelot needed to be no more than
seven and a half tonnes in weight —
light enough to be carried beneath a
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central spine, as pioneered and proven
in a series of South African vehicles
including the Casspir, Mamba and
Buffel; the V shape disperses the force
of a explosive blast. However, whereas
these heavy-duty vehicles had their
V-shape mounted onto conventional
truck-style components, which were
relatively unwieldy, Ocelot — an
altogether smaller, lighter vehicle — has
its V at a steeper angle, integrated with
a ‘pod’ (the cabin) and an armoured
‘skateboard’ chassis.
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to have access to these components
for maintenance and repair was to
come in from the top,” says Rumbol,
“so that’s how we introduced the idea
of the hinged pod arrangement.”
Made from lightweight composite
materials and fitted with super-thick
laminated glass windows, the pod of
this initial Ocelot prototype is a cabin
seating six: driver and commander up
front, plus four inward-facing seats
and a large compartment at the back
to house communications devices and

other equipment. Access is via large
rear doors, a pair of top hatches, or a
large commander’s door. The basic
skateboard could support a variety

of interchangeable pods, including
those for flatbed truck, reconnaissance
vehicle and ambulance configurations,
and it does not intrude upon a flat-
floored, roomy cabin.

The pod is mounted to the skateboard
on hinges, and can be tilted and easily
removed by support engineers as
Rumbol explains: “We wanted to have a
vehicle that not only would allow people
to walk away in the event of a mine-
blast, but also one with an architecture
which allows it to potentially drive
away if it lost a wheel station; more
importantly, if the damage is major, we
could actually take the vehicle back,
repair it, get it back on the road through
changing out components.”

Ocelot is in effect built from a
series of interchangeable modules.
Within the skateboard, for example,
the engine, transmission, exhaust,
air intake and other core items are all
mounted in a single sub-assembly on
a single frame, and can be removed
whole and replaced by another in less
than an hour. Such modules have
been created before in tanks, but
not wheeled vehicles: this flexibility,
combined with the protective benefits
of the skateboard, is what makes
Ocelot so unique, even if the V-shaped
hull itself is not new.

Aside from the mounting of the
engine and transmission on the
skateboard, however, the packaging
of the powertrain is all conventional.
“Throughout this whole project,
we've tried to keep things simple”,
says Rumbol. “It’s got to be proven to
work very quickly, and it's got to be
fixable and repairable in very difficult
conditions, at forward-operating bases
with little or no infrastructure and no
advanced workshops.”
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Ocelot

The Vixen programme

Ricardo is working to upgrade 100 of the
British Army’s Snatch vehicles to Vixen
specification. The Vixen programme
will address the Snatch’s shortcomings
through the fitting of extra underbody
protection including a belly-plate
beneath the driver and commander,

as well as a comprehensive set of
enhancements to engine, suspension,
transmission and chassis.

Increasing the weight to 4.7 tonnes
has necessitated a more powerful
engine; Ricardo is increasing the swept
volume from 2.5 to 2.8 litres, delivering
around 20 per cent more power. The
manual transmission is replaced by an
automatic, offering not only greater ease
of operation for the driver in difficult
conditions but also promising better
reliability.

The chassis receives a complete
overhaul, with extra stiffening
throughout. The front axle is modified
and the rear axle replaced completely
with a unit supplied by Dynatrac; the
all-new suspension, developed in-
house by Ricardo, features new springs,
dampers and Bilstein shock absorbers.
The Ricardo-developed braking system,
inspired by motorsport applications,
uses components sourced from Alcon.

The end result is a vehicle with a good
50 per cent of new component content

compared to the Snatch - and, according

to Ricardo Special Vehicles operations
director Paul Tarry, only about 10 per
cent of the mechanical parts of the
original Land Rover. The core focus has
been on crew protection, and the Vixen
Land Rover now offers a good level of
mine blast protection for an LPPV (Light
Protection Patrol Vehicle) of this size and
on this type of platform.

Graeme Rumbol, Ricardo global vehicle product group director

For all the revolutionary qualities of

the Ocelot’s structure , the powertrain
encased inside it is a known entity. The
engine is a 3.2-litre straight-six Steyr
turbodiesel; this currently develops 150
kW but could be boosted to up to 200
kW, with substantial torque low-down
in the rev range for performance off
the mark. Top speed is around 120
km/h on good surfaces and, for use on
poor terrain, a crawling function will

be optimised; the cockpit could even

be outfitted with a hand-throttle to
control very slow progress, depending
on customer requirements. The six-
speed ZF gearbox is fully automatic,
but featuring kick-down gearshifting; all
four wheels are driven, aided by locking
front and rear differentials and a high/
low ratio transfer box.

Ultimately, the Ocelot could feature
hybrid technology; the V-spine is
compatible with a hybrid architecture,
and could easily house an integrated
starter-generator and technology
enabling the diesel engine to act as
an electricity generator. As power
generation and the supply of electrical
energy to power more complex
equipment are an increasing concern
for the military, hybrid powertrains are

expected to come under consideration
for future upgrades and development
of Ocelot. In the meantime, however,
reliability and durability are crucial, and
only a powertrain system, long proven
to be robust in operation, can be fitted.

Ocelot’s independent suspension
system is similarly simple to fix and
repair, and well tried and tested for
durability. Power-assisted four-wheel
steering aids manoeuvrability, along
with the automatic transmission; all
remaining controls are driver-operated
and mechanical

Though Ricardo has extensively
researched drive-by-wire technology,
this is still some way from fitment in
Ocelot. “If we had three or four years to
develop and validate this vehicle, you
could look at that sort of technology.
But we don't, so the idea isto get a
platform into service that could be



From WMIK to RWMIK+

The Vixen programme involves modifications originally
developed by Ricardo for the RWMIK+. Ricardo has
worked with the UK MoD for over ten years on its
WMIK (Weapons Mount Installation Kit) programme;
the RWMIK+, the latest development of the ‘R’

(Re-life) WMIK was first enlarged to 4.7 tonnes to

accommodate new equipment, carry a four-man crew,
and offer enhanced protection. It received automatic
transmission and a bigger 2.8-litre engine, plus an
improved armour package and rollover protection. As
a result of this work, the MoD approached Ricardo with
the contract to upgrade the Snatch Land Rovers.
Ricardo has a contract to upgrade 68 vehicles to
RWMIK+ specification, with a further 64 to follow
next year. The company has also developed a safety
upgrade and protection package for 200 in-service
WMIKs, which can be fitted in the field.

upgraded over the time that the vehicle Rumbol, “a clean automotive electrical systems. There’s a whole host of
would be used,” says Rumbol. system which gives the vehicle what different applications.”
The electrical system, which needs it needs to run. But on top of this there
to support items such as infra-red will then be an electronic architecture
night vision and navigation equipment. added to the vehicle, again depending Ricardo engineers are now fine tuning
is more complex: final systems on the customer. Ocelot could in its the suspension to draw an acceptable
integration is the responsibility of Force  basic form be just a utility truck with balance between platform rigidity and
Protection. “We've got to create about a flat bed and a single radio; in other ride comfort for occupants. Ocelot is
500 amps of power at 24 volts,” says forms it could be a very advanced also undergoing formal validation of its
surveillance and reconnaissance handling, agility and mobility, with its
vehicle that has camera stability, its braking, its obstacle-crossing
technologies, and its off-road ability all being tested.
thermal imaging, The British Ministry of Defence will
electronic receive the first two prototypes for
jamming evaluation at the end of January, and
equipment and production —for this or other clients —is
multiple radio scheduled to begin in the latter part of

communications  next year.
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