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mind at any point during the tacking manoeuvre, albeit at some expense of
windward position. Extremely short tacks are thus possible. In fact, with
the test vehicle, it has been possible, in light winds, to sail indefinitely
within a 40 ft square enclosure without touching the boundaries.
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Off-the—wind Steering

Fig 4 illustrates how, as the course steered becomes more and more off the
wind, from pointing to reaching to running, and the neutral position of the
SCB moves further aft, the effectiveness of moving the SCB to produce
turning moments is diminished. This is because the sail is normally sheeted
further out on these courses and hence the direction of Ft through CE is
shifted forward, resulting in a smaller change of moment arm, a, per
increment of CLR movement. This particularly reduces the availability of
leeward turning moment,

as the SCB is already near its aft limit. (An excess of windward moment is
still available because the SCB may be moved radically forward.)
However, adequate leeward turning moment may be had by momentarily
sheeting in, thereby swinging the aerodynamic force vector Ft forward of
the CLR. Thus, the burden of steering gradually shifts from SCB
positioning to sheeting angle control as the craft falls off to a dead run

Directly downwind, SCB is maintained in the extreme aft position and
steering is entirely by means of boom positioning, as in Fig 5. At (A) Ft
passes through the CLR and course is steady. At (b), sheeting in slightly
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of aerodynamics I am particularly familiar with as 1 had designed and
supervised construction of the first negative lift ground effect racing
vehicle for Ecurie Mototrike in 1971. Lotus were eventually to copy this
idea in their F1 designs of the mid 80's

Construction. Free Energy V is constructed of foam sandwich,
combining glass reinforced resin with kevlar and carbon in high stress and
load bearing areas. At present all cross beam and spar assemblies are of
aluminium though many of these components are to be replaced during
1993 with carbon composite structures.

Throughout the construction and development of Free Energy V. I received
constant advice and material support from my sponsors Strand, Scott
Bader. They provided the most up to date advice on newly available high
density foam core materials, resins and woven sheet glass, kevlar, and
carbon fibre.

Having completed the drawings for my project by March 1988, and having
collected the materials from Brentford, I constructed a formidable datum
jig using 2 x 2" seasoned soft wood, built up from a 1“ HDF base gusseted
with Dexion and exterior quality 3/8” plywood. The high density green
Tamanto foam was erected into this jig in slab construction using
thixotropic resin and hard wood pins to hold the structure in place while
curing. The main hull monocoque is basically a double cavity sealed box of
rectangular section. The entire structure is sleeved with two layers of
woven glass bonded with H series resin. The main hull incorporates a
dorsal pylon of glass, kevlar and carbon composite construction.

This pylon is an area of critical loading as a triangle of forces from the
cross beam to the upper mast, via the shrouds, is transmitted, which in turn
is stabilised by two sets of underigging below the cross beam, rooted in a
massive compression tube which is secured through the full width of the
main hull. The entire fixing is of aluminium (HE30) with plastic sleeved
high tensile stainless steel studding providing the compression via nuts and
large diameter washer plates, the assembly being glued in place with
epoxy. The bow foil conforms to NACA 4412 profile with slight
modification, and is constructed of moulded kevlar, glass, carbon
composite. Its geometry.is of 90° V configuration supported by a vertical
foil constructed of kevlar, glass and carbon on a Tamanto former. The
upper tips of the foil are supported by a cross foil of 10° give section set at
a constant angle of 6° to the normal attitude angle of the V foil when
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