FEATURE

By Daniel Abramovitch

tanding on the beach at Waikiki, looking at an outrig-
ger canoe, my then 3-year-old son DJ asked, “How
does that work?” He was pointing at the outrigger (Fig-
ure 1). Like any dutiful father and engineer, | started
trying to explain the use of the outrigger. Halfway
through my explanation, | realized that | was describ-

ing a feedback mechanism. A cursory knowledge of Polynesian
history suggested that this ancient device was quite possibly
the first feedback mechanism created by humanity. This arti-
cle is my attempt to chronicle the history of this remarkable

bit of Stone Age control engineering, which predates the
float valve by at least a millennium.

There are two classes of floating watercraft: those that
owe their buoyancy to their materials, and thus can float
irrespective of shape, and those that owe their buoyancy
to their shape and the amount of water they displace.
While the reed boats of ancient Egypt and the balsa
rafts of Peru are in the former class [1], the dugout
canoe prevalent in Polynesia belongs to the latter
class [2]. Although the dugout is made from lighter-
than-water materials that are buoyant on their own,
the hollowed-out, semicylindrical shape allows it
to achieve greater buoyancy by displacing con-
siderably more water. However, due to its semi-
cylindrical shape, the dugout canoe suffers
from an increased tendency to capsize com-
pared to plank-built vessels (vessels built of
planks attached to a frame). Unlike the
plank-built vessels, there is limited ability
to increase a dugout’s resistance to cap-
sizing (that is, increase its roll stability)
by widening or changing the shape of
the hull. Thus, the dugout canoe
begs for a different solution to the

roll stability problem.
At its most basic level, an out-
rigger consists of a float
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