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on a catamaran, In any given boat the weight of the
boat itsell and erew are fixed. There is then a sel maxi-
mum lotal sail force moment which the righting moment
excried by the weight of the boat and crew can resist.
It follows that there is a set maximum force which can
act on the sail, otherwise the boat will capsize. The
drag force figures which are shown (Fig. 3) are related
through a simple vector diageam, which we need not
conceen ourselves with here, to the maximum driving
force mentioned above. .

We compared our propesal with similar estimates
for Quest I1I as we knew it at the time. In the first pro-
posal the figures are related to the boal as shown (?’ig.
1). This is with a rig consisting of a large mast in front
of a solt sail with a mast of 1/3rd of the area and the
sail 2/3rds, The analysis indicated that we had a pro-
posal which could perform better than Quest 111 when
sailing to windward because the drag forces gencrated
by hull and rig were lower, meaning that the boat could
either sail fasler on the same point of sailing, or point
closer into the wind at the same speed, either of which
would result in a shorter time on all windward legs,
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ORIGIN OF SOLID ALROFOIL CONCEFPT

From the outset of the design studies T had been
worricd by a number of faclors relating to this Lype of
rig. Firstly, it had its origin many years before and I
felt that Quest D11 represented a fairly hiph level of
development which would be difficult 1o match in the
short time at our disposal. We only had a year in which
la completely design, build, and tune the boal.

We knew that in America and in Denmark people
had been cxperimenting with boats on which the soft
sail had been completely chiminated. To illusirate the
trend of development (Fig. 4) shows the sequence
through the different types of rigs used on *C’ class
catamarans from 1959 up until 1971. In 1970 in Den-
mark a boat was built with a solid rig and a plain flap.
This broke up only afler a short lime of sailing, due
presumably o inadequate stress assessment, but had
proved that it was actuslly very efficient. Similarly in
America Patient Lady IT had been built with a rig with
a section similar o a conventional section of an aircrall
wing but supported by a twbular frame and with a
complicated system of wires which enabled it 10 be
flexed from one side to the other, depending on the
tack in which the boat was being sailed. Fatient Lady
11 sailed with this rig for most of a season. Il was very
hard to tune, and eventually broke up when sailing, but
when everything was set correclly it could oulperform
all other competition to windward.

Afler a long and fairly difficull assessmenl of the
technical sitvation in relation to the probable challenger
from America we concluded Ihat it was almost cerlain
that Quest 111 would be able to defeat any potential
challenper thus giving us the opportunity to pursuc
something different without jeopardizing Ausiralia’s

ability to defend and in view of the lime at our disposal -

we began lo look at the possibility of designing a rig
that would be quicker for-us lo design and build than
ont of the Quest 11 type. I was also very concerned

with reliability. Quest 11T was known o have cxperi- .

enced fairly continuous troubles with gear and equip-
ment, The reaton was revealed by o mathematical
analysis ol the forces acting on the rig.

The relationship between the wing mast and the soft
sail is critical for optimum performance. Twist belween
the top and boltom must be limited, and the camber of
the soft sail has to be adjusted for different wind
strengths. Loads of many hundreds of pounds were
being applied to the numerous control wires, guide
pulleys, levers and cams used in the control system. As
a result, continuous adjustment was necessary 1o lake
up stretch in wires, and theére was an ever present risk
of wires fraying or damage to the hardware. I then
examined a number of different ways of controlling the
soft sail in relation to the wing mast. In every case the
forces on the conftrol wires, guide pulleys and levers
were still extremely high and there was no way T could
see of reducing them.

1 also began to look to see if there was any relinble
theoretical characleristic data relaling to wing seclions
of this type, from which we would be able to establish
it there were any better lype seclions fo use, and in
particular which would enable us to eliminate the high
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