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ABSTRACT 
 
Principals of the Kiteship Corporation have been 
working on the development of traction kites for 
marine propulsion for over 25 years.  For many 
years we worked on kites with airfoils like 
wings, using a series of proa test beds, both in 
fresh water and on the ocean.  A challenger for 
the America's Cup races recently contracted with 
us to develop a racing spinnaker replacement kite 
that would satisfy the strict rules of the 2003 
America's Cup.  We were successful in this 
effort, although the success came too late to be 
used in the 2003 America's Cup races.  The 
present paper describes our work on this effort. 
 
1. INTRODUCTION 
 
Kiteship Corporation was established to develop 
the technology of pulling boats with airborne 
kites (1-5, 9, 17-19).  We recognized that the 
depletion of petroleum in the world and of 
natural gas in the USA (6, 7) will provide an 
incentive to use wind power to save on shipping 
fuel (8, 9), and that mast and sail combinations 
will no longer provide the most cost effective 
propulsion, since so much had been learned 
about materials, mathematics, computation, 
control theory, equipment, hydrodynamics, and 
aerodynamics (10, 11, 15-21) since the time of 
the clipper ships (12). 
 
 
It is often thought that the devices currently used 
by humanity are the result only of insight and of 
genius.  This is not necessarily true, for things 
often were improved slowly (11-14) through trial 

and error, just like evolution did it in nature (25, 
26).  As in nature, one can get stuck in a dead 
end.  Dawkins (25) mentions there are many 
different types of light sensitive eye-like devices 
in nature, as different as fish eyes, mammal or 
bird eyes, bee eyes, and others.  A bee is stuck 
with bee eyes, for evolution provides no path for 
the bee to follow to get eyes with the different 
design needed to get the resolution of eagle eyes 
(25).  The mast and sail combination is in a 
similar predicament.  Current mast and sail 
technology is the end result of thousands of years 
of improvements, involving many millions of 
boats to guide humanity to the best designs.  
There is no easy way out, no straightforward way 
to modify and improve the mast and sails past to 
get to a kite future.  One must change to a new 
paradigm. 
 

 
Centuries ago, Franklin and others used kites for 
propulsion (18, 19), but the technology to do this 
efficiently was not available at the time.  It was 
not possible to develop the kiteships™ that we 
are working on: vessels powered by large 
controllable kites with fairly high lift-to-drag 
ratios.  Such kites can be wing-shaped like some 
modern sport parachutes, with airfoil cross 
sections inflated with holes in the wing leading 
edges.  One can incorporate helium or hydrogen 
to make the kites buoyant in air.  One can fly 
such kites high in the sky in higher and steadier 
winds, far from the effects of the waves and of 
the boat hull, and in a location that maximizes 
the driving forces in the dire ction one wants to 
sail.  One can sail against the wind, like any 
modern sailboat. 



In any mast and sail rig one needs enormous 
forces to keep the mast from collapsing and to 
give the sails an efficient shape.  The boat (and 
the sailing rig) must be strong enough to 
withstand these forces, which are orders of 
magnitude larger than the propulsion forces that 
the sails generate.  Kites instead are fairly 
relaxed devices, with no outside forces other 
than the wind.  The kite driving force can be 
transmitted to the hull directly, with no 
overturning moment, and no need for a heavy or 
deep keel, or for a very strong structure.  If with 
kites the wind speed increases to a dangerous 
level one need not be "over-powered" by too 
much kite area for more than an instant: the 
instant needed to "de-power" the kite.  One can 
also simply release the kite, which can then 
perhaps be recovered later.  Kiteships™ can be 
safer, faster, and more cost effective than the 
mast and sail rig used on clipper ships, and the 
cost of retrofitting traction kites on existing ships 
is relatively small. 
 

 
Fig. 1 

Match Racing, Sta Barbara  
 
2. TECHNICAL PROGRESS MADE 
 
The papers we presented at ASES, ISES, ANES, 
AIAA, and SNAME meetings earlier (1-4, 9, 17) 
involved a proa, and inflated, wing-like kites.  In 
mid 2001 we contracted with one of the 
organizations competing in the recent (2003) 
America's Cup.  We received a challenge: either 
develop and build a kite that could satisfy the 
requirements of a racing spinnaker and beat such 
a racing spinnaker in the America's Cup, or show 
that this cannot be done.  Either result was 
acceptable.  If it could be done rapidly enough, it 
could be used against the competition in the 
America's Cup.  If it could not be done, the 
competition could not use it by surprise.  The 

work had to be done in secrecy, so that for a long 
time we had nothing to publish or discuss. 
 
To do the development work we rented a house 
with a shop in the Mojave Desert, doing the 
development and the traction testing on windy 
dry lakebeds with an instrumented pickup truck.  
We were successful in developing and building a 
legal spinnaker replacement kite, using the home 
shop as our sail - i.e. kite - loft for many 
successive design iterations.  The kite qualified 
as a spinnaker according to the rules of the 
America's Cup:  there is no need to use a 
spinnaker pole, the spinnaker need not fly close 
to the mast (or boat), the spinnaker may have no 
more than three operating lines (the "flying" 
lines for our kites), the spinnaker may have no 
double (i.e. inflated) surface sections, and the 
spinnaker may have no spars, battens, bridles, or 
discontinuous (i.e. multiply-connected) surfaces.  
We satisfied all those conditions, and a 
provisional ruling was obtained that our kite was 
qualified as a legal spinnaker. 
 
 

Fig. 2 
America’s Cup, Auckland  

 
On one of the dry lakes a kite of our final design 
with a surface area of 40 square meters was able 
to pull our pickup truck at over 35 mph (56 
km/hr).  In match races at sea on J-105 boats our 
70 square meter kite was able to beat a larger (89 



square meter) racing spinnaker (Fig. 1), and this 
70 sq m kite was later demonstrated in public on 
our client’s boat in New Zealand, as shown in 
Fig. 2 (24). 
 

 
Fig. 3 

280 sq m kite on dry lake  
 
In the America's Cup, the racing spinnakers have 
a total surface area of between 280 and 480 
square meters.  We built a kite with a surface 
area of 280 square meters and tested it on a dry 
lakebed (Figs. 3, 4).  We typically tested this kite 
around dawn under zero wind conditions, 
backing up the pickup truck to produce the wind.  
Testing it under windy conditions might have 
lifted up and destroyed the pickup truck, unless 
the truck had been much heavier.  A kite with a 
surface area of 280 sq m may seem large, but we 
are contemplating building a kite 3 or 4 times 
larger still, and kites for really large merchant 
marine applications may be still another factor of 
5 larger, for a total area of around 5,000 sq m. 
 
Using our kite design in the recent America's 
Cup would have required a significant crew 
training and equipment testing and 
manufacturing effort, and our final design was 
not available early enough to use in the 2003 
Cup.  Such kites may however impact sailing 
yachts as much as wind-surfing has been 
impacted by kites: many wind-surfers have now 
become kite-boarders.  When kite-boarding 
became popular just a few years ago, we decided 
not to get involved in building such kites, since 
we felt it would rapidly become a commodity 
business.  It did. 
 
3. CONCLUSIONS 
 
Controlling large traction kites involves 
tensioning and releasing lines that are under 
relatively high tension.  In yacht racing, this 

must be done by hand, assisted at most by a 
winch.  A manually operated control system is 
being developed and built that makes it easy to 
perform these control functions even if the whole 
set of lines is being reeled in or reeled out.  In 
larger boats, or in yachts not involved in racing, 
one needs electric or hydraulic winches operated 
by an autopilot or by hand controls. 
 
Patent applications have been submitted on both 
the spinnaker replacement kite and on the 
manual control device design. 
 

 
Fig. 4 

280 sq m kite pulled by truck 
 
Our racing spinnaker replacement kite proved 
conclusively what we had suspected for long: 
that traction kites can be a lot more effective than 
the mast and sail combinations that humanity has 
used for millennia.  It is challenging to fly kites 
over water at very low wind speeds unless they 
are designed to be buoyant like lighter than air 
balloons. 
 
The future is promising.  There are many 
possible traction kites for marine propulsion, and 
there are boats of many sizes.  Insofar as 
possible, we plan to develop new traction kites 
as we developed the yacht racing spinnaker 
replacement kite: with at least some outside 
sponsorship, and with no public discussion until 
a product is ready for the market.  We plan to 
have at least one additional large traction kite 
ready in time for the next ASES meeting.  Stay 
tuned! 
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