Increasing the ‘flight envelope’
When first asked to propose a new multihull
for Ernesto Bertarelli, with the Bol d’Or as
the target, the first concern of co-designer Jo
Richards and myself was how to resolve
the wind equation of Lake Leman, where
typical winds range around 360 degrees and
from 0 to 30 knots...

Our first given was the fact that the best
existing boats are now too specialised, the
catamarans being fastest in very light air
and the trimarans, originally developed
from the old Formula 40s, dominant in a
breeze. The task: to be able to beat either in
their favoured condition.

The concept of the ‘drive-train’

We worked first on the ‘engine’ in close col-
laboration with Patrick Mazuay, designer at
North Sails, using Flow-Membrain, and
Alessandro Castelli, using the sail optimi-
sation program SailOpt. The Lake Class
box rule limits overall height (24.5m) and
length (19.6m), but not sail area.

Traditionally, perhaps out of habit, we
would first design the platform, then the
rig, then the sails. Here we reversed the
process, first setting out the sailplan,
without considering rig, beams or hulls at
all. We focused on deciding the best ‘pow-
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erplant’ for our racetrack: the Leman lake.

Thus we chose a rig with one extra fore-

sail (four in place of three), a ‘smaller’ main-
sail and progressively overlapping foresails.
Previously we thought we couldn’t have
overlaps with a rotating mast on a multi-
hull, as the diamonds foul the genoa leach.
But now we chose our ideal ‘small tube’
with no consideration of making it stand up.
What kind of platform?
In parallel, we ran computer tests between
optimum tri and cat platforms, fitting each
with our new specific ‘engine’ and racing
them on a virtual lake.

The result was to open new doors to us.
First, in light air, the difference in wetted
area favours the tri — but only if it is sailing
on the central hull only, which is practi-
cally unachievable. As it heels, the tri goes
through an increase in wetted surface until
flying on the leeward hull.

Meantime, the wetted area of the cat only
decreases with heeling (figure 1). This,
combined with the cat’s weight advantage
of 400kg (about 33 per cent — our weight
targets were 1,200kg for the cat and
1,600kg for the tri) means the tri has no
chance of being faster in light airs.

But how to compensate for the cat’s lack

of righting moment in a breeze? Ballast and
racks, of course — old solutions but good
ones. With 320 litres of water in the wind-
ward hull and six crew on racks, we achieve
the same righting moment as the tri, with
one huge advantage: this extra weight is
moveable. Moreover, the cat flies on one
hull at 3.5 degrees of heel where the tri needs
at least 10 degrees to lift the centre hull.

At the beauty contest for Ernesto’s new
commission we thus opted for a cat, while
our rivals Van Petéghem & Lauriot-Prévost
proposed a cute trimaran and Gino Morelli,
amad but impressive cat with a double rig,
as on Pete Goss’s giant machine.

Jo and I received the order on 20 Novem-
ber 1999, meaning we now had six months
to design and build this complex monster.
The boat ‘is’ the structure
These boats are now so complex, and the
loads so high, that structural aspects take on
a particularly high importance: imagine that
on such a 1.2 ton boat you can reach 23.7
tons of mast compression — levels seen on an
IACC design weighing over 24 tons. Also,
one cable in the substructure is sized at 56
tons — it is amazing that such light boats
can produce such enormous loads.

The mast

A designer normally decides the mast chord
because ‘it seems to be alright like this’, and
then we pass the task to the structural engi-
neers. We forget that by proceeding in this
way mast-column stiffness becomes closely
dependent on the chosen combination of
scantling and shape. We elected to leave
Giovanni Belgrano and Luke McEwen,
from SP Technologies, completely free in
the choice of mast chord length, and
awaited the lightest cocktail for our prede-
termined stiffness.
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