


Top: there is a pronounced ‘S’ in the shearline of the new Finn.
Centre: the mast section is continuously varied to best match
aerodynamic and structural requirements. Above left: water-cut
steel templates for the boat’s plug — all complete on the right

resin and post-cured. Exit mat or roving fabrics: all is now built using
unidirectional materials, biaxials and twill fabrics. There is an
increase in cost, but we believe much of the extra price will be
recovered at resale, even after several seasons’ use.

The mechanical properties of epoxy resin are particularly impor-
tant in the case of the Finn: the relatively high modulus of the post-
cured epoxy allows you to orientate the unidirectional fabrics
accurately to achieve the maximum stiffness, laterally, across
the boat (important for fast planing). But, on the other hand, an
absence of fibres in opposition to hull body torsion allows the
resin’s elasticity room to work, giving a ‘living’ and ‘nervous’ hull.
From the application of the helmsman’s kinetics, through to the
mast, the hull is not locked or frozen, but lives like a bird-wing.
Which is very efficient upwind (remember those soggy but quick
Lanaverres of the '60s and '70s...).

Foils
Though the room for improvement allowed by the rules in this
area is minor, our aero/hydrodynamicist Remi Laval-Jeantet

has nevertheless spent
considerable time search-
ing for some form of imp-
rovement, notably better tol-
erances on the leading edge
of the centreboard, and par-
ticularly the best possible
leading-edge angles possible within the 25mm of chord available.
His final result utilises some innovative double-curvature pro-
files. Tests were also carried out for us in the towing tank of the
Engineering School of Geneva, under the direction of Jean Prenat,
to confirm our final selection.

Mast - small piece, huge job

The central problem of existing masts is an inability to combine
in a single tube all of the optimum aero and structural require-
ments. One common approach produces a mast with excellent
curves of deformation, static and dynamic, but at a price of an over-
wide section, which being generally circular was aerodynamically
catastrophic. Or it was the opposite: an attempt to optimise the
aerodynamic, ‘flying’ shape, with a rotating wing mast, but then
the flex or the reliability were generally far from ideal.

In our spar development, working with structural engineer
Clemens Dransfeld, we tried to align the two key aspects — struc-
ture and aerodynamics — by setting up an aero-elastic loop. Each
specialist optimised his ‘own domain’, but working in concert
with each of his technical partners.

References and values for optimum deformations (bend) were
obtained by consulting the best competitors and the sailmakers,
while the physical dimensions were optimised to the limits of
the class rules. In thickness, our new spar is at the absolute
minimum allowed all the way along, not 1mm in excess, while long-
itudinally we have also achieved a fair continuous taper.

Moreover, the low Reynolds number at which these rigs oper-
ate allows us hope for a measurable amount of laminar flow, so
the ‘nose’, or leading edge, is designed with a progressive thick-
ening, with the mast’s maximum cross-section located aft, followed
by a sloping recompression tail — though it is probable that by this
point the flow has already separated.

The last step, inevitably, was gaining approval for the new
spar — key to avoiding the threat of ‘our’ sailors being desta-
bilised by their rivals. To this end, very early in the development
process we successfully asked an official ISAF measurer for a ruling
on our new wing masts. From that moment interest in the project
took off, and we now have our first mast sailing in the boat of 1996
gold medallist Mateusz Kuznierewicz, with recently confirmed
orders also from Fredrik Loof, ISAF Sailor of the Year, and from
Xavier Rohart of France.

Sebastien Schmidt, naval architect

Structure

The successful engineering of a Finn mast demands a sensible
balance between aerodynamic and structural requirements. Care-
ful use of high-modulus carbon prepreg allowed us to reduce the
wing section below what had previously been regarded as mini-
mum dimensions, with considerable localised lateral reinforcement
through the selective application of unidirectional tape. Very exten
sive Finite Element analyses were needed to achieve the pre-
defined optimum deflection curves, to match the sails currently
in use under different sailing conditions. Future work will focus on
further enhancement of the mast’s functionality as an adaptive
structure, including the special consideration of selfinduced twist.
Clemens Dransfeld, DYNE Design Engineering

Further information:
Sebastien Schmidt: www.planet.ch/seb-schmidt.
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