plants are located. Water skiing with kites is becoming very
popular, and kite-pulled catamarans have set several speed
records. There has however been little work on large
kiteships.

3. OUR R&D PROGRAM

This paper is a progress report on our R&D program on
kiteships. Our early proawith a 16 foot long main hull,
shown in Figure 1, had speed bursts of up to 33 knotswith a
stack of Flexifoil Power kites of atotal area of 200 square
feet (18.6 sg.m.). The boat was aimed primarily at
achieving high speed, and often sailed at twice the
windspeed. A larger proa, shown in Figure 2, has recently
been built as the second kiteship (of four) in our program,
with the main hull being 24 ft (7.3 m) long and the short
(ama) hull being 20 ft (6.1 m) long. The hulls were made
from hull sections cut from catamarans that had been
damaged. The crew sits on the larger hull, and the kite lines
are fastened to arail mounted on the outer side of the small
hull. The small hull can be lifted clear out of the water
when the kite is flying high in the sky.

Fig. 1. Our Kiteship Prototype No. 1: A 20 Ft (6.1 m) High
Speed Proa

Fig. 2. Our Kiteship Prototype No. 2: A 26 Ft (7.9 m) Proa
For Developing Kite Handling Techniques

The proais symmetrical, reversing direction on each tack
when sailing upwind. Thisis unlike modern sailboats,
which can turn into the wind when tacking, or the square-
rigged clippers, which have to "wear around" (i.e. make a
turn of more than 180 degrees to the outside of the sail path)
every time they want to change a tack.

Two coupled rudders provide steering. The rudder "airfoils"
must be turned to face forward each time the boat changes
direction, when the fore rudder now becomes the aft rudder
and viceversa. It will be sailed with kites of up to 300 sg. ft
(27.9 5. m). Itisexpected that our top speed will be about
30 knots (56 km/hr), but speed is of secondary importance.
The main purpose of this proawill be the development of
kite launching and retrieval techniques for the larger boats
we will study later.

The prototypes we built already are interesting, but a kite of
28 square metersis still hundreds of times smaller than the
kites which will ultimately be required in the merchant
marine. We may be able to develop interesting techniques
for kite launching and retrieval with our smaller boats, but
these techniques will need confirmation with the hardware
on larger vessels. It will require two or even three
successive (and each time much more expensive) additional
steps before oneis at the "full-scale” merchant marine level.
It may be best to build larger kites like "airships," with
helium or hydrogen or methane balloons to provide the
buoyancy needed to stay aloft, and perhaps even with a
permanent crew on board in the case of merchant marine
"kite-tugs." Questions of program financing, technology
transfer, and plain old fun may make it desirable to drive
our proa number 2 cross-country to Portland, Maine, so as
to demonstrate it to the rest of the ASES membership and to
the world.

4. CONCLUSIONS

For many centuries sailing vessels used tall masts braced in
place with lines or "stays," and used these masts with booms
to support a sail system (17, 18). If sail power for the
merchant marine can once again become cost-effective, it
seems unrealistic to explore only these technologies of the
past, when there are now attractive new alternatives.
Modern technology and materials makes it possible to use
"kites," or remotely tethered wing-like structures, to provide
the sailing power in a potentially safer and more cost-
effective way. Our program to date has been quite
encouraging, but only R& D work and tests on larger vessels
will be able to determine the commercial potential of
kiteships. Stay tuned!
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