Preparad for the Yicteria Division

-~ THE CATAMARAN “MISS NYLEX"

INTRODUCTION

The catamaran Miss Mylex was developed 10 com-

pete in the Intérnational Catamaran Challenge Trophy

Race. This competition is docided every 2 years for
what has become known as The Little Amernca's Cup.
The trophy was denated in 1960 by the Sea Cliff Yacht
Club of Mew York initially for competition between
England and Amerdca. It was won from Deamark by
Awstralia in 1970, and in 1972 the Sorrento Sailing
Club had to mount a delence of the trophy against a
challenge feom Amerca, This became the beginning of
the story of Miss Nylex, when, in carly 1971, a syndi-
cale was formed under the sponsorship of the Mylex
Corporation to build a boat 1o enter for selection to
contest defence of the trophy in 1972, The story
stretches oul over a perod of 5 years and has led 10

* the development of a rigid acrofoil rig which is close

to the optimum for windward performance. Ta this
paper T shall concentrate on the differences between
Miss Mylex and other *C* class catamarans so as to give

the mazimum amount of detail regarding those features”

which are unigue.

TROPHY COURSES AND DESIGN CRITERIA

Before poing on with the descriplion of the boat
itsell and the special features of its rig and construction
I will describe the nature of the competition, and the
basic type of boat which is used. In Fig. 1 I have shown
a sketch of a "C' ¢lass yacht. This particular sketch was
used in our oripinal proposal to Nylex Corporation for
sponsorship and as can be secn we did not at that
stage contcmplate using a wigg mast, We illustrated
a boat which was very similar to Quest 1[I which
had won the trophy from Denmark the year before,
In dezigning a boat of this (ype one only has 1o take
account of a few basic rules as shown in the ficst
1llustration.
® The overall length must be a mazimum of 25 feet.
* The overall beam must be a maximum of 14 feet.

* The arca of the rig must be a maximum of 300
square feet,

* The hulls must be parallel and equal in sine,

% Onec of the two crew members is allowed o use a
trapere,

Within these broad restrictions the designer 15 Tree to

creale any configuration which he feels will cutperform

"
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his competilors. The match is sailed over a set course.
This is shown on oue next illustration (Fig. 2).

Every challenge match since 1965 hos been con-
ducted over a course of this shape and length. Basically
itiz a3, 4, 5 right angle teiangle and the total race dis-
tance is 19.5 nautical miles (22.5 statute miles or 36
Kitometres). It is carefully laid in relation to the wind
so that from the fest to second mark the boals have to
sail directly into the wind, they then szil on a boam
reach at right angles to the wind for 3.2 km (2 miles)
and back to the starling point on a broad reach for a
distance of 4 km (2.5 miles). The legs of the course
are then traversed in the order shown, until the boats
complete the full rage dislance.

The Brst imporiant eriteria in designing the boat is
te understand fully the demands of this particular type
of course. From the results of previous matches we
have determined the proportion of tatal race time for
which the boat has been on cach point of zailing. This
is shown in the column at the right hand side of the
table in {Fig. 2} and it will be seen that nearly hall of
the lime is spent beating directly into the wind and the
next longest time 1s spent beroad reaching. Also in this
illustration is a chart which is showing the length of
time spent ot different boat speeds. The *C class cata-
maran s capable of a speed of 44 km/h) 27 or 28
miles per hour), that is about 24 knots, but it will be
secq from this charl that most of the time is actually
spent smling in the vicinily of from 6-14 knots. The
very high band at 10-11 koots is due to the time spent
beating to windward. Tegether these charts illusicate
that having a boat which will perform well when beat-
ing into the wind is a primacy requirement. In the initial
design stages of Miss Nylex the syndicatc agreed that
we should make every effort to build a boat which
would excel in this area,

The first detailed task in the design was to amalyse
the drag forces acting of the boat when bealing to
windward, OI necessily many of the values established
are approximations. No reliable data exists for many
of the small factors involved in these summaries but as
with many such engincering exercises a reasonable
estimate of the absolute value coupled with a fair guess
of the differcnces between the various types of con-
figuration is sufficient to dircct a decision as to the most
likely direction in which to improve design,

Before discussing these factors I should point out
one of the basic relationships between the forces acting
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Fig. 1

on a catamaran. In any given boat the weight of the
boat itsell and crew are fixed. There is then a sel maxi-
mum lotal sail force moment which the righting moment
excricd 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 Wwe need pot
concern oursclves with here, to the maximum driving
force mentioned above, :

We compared our proposal with similar estimates
for Quest 11T 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 soft sail with a mast of 1/3cd of the area and the
sail 2/3rds. The analysis indicated that we had a pro-
pasal which could perform better than Quest 111 when
sailing to windward because the drag forces generated
by hull and rig were lower, meaning Il§1nt the boat could
either sail faster 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,

BaplambeifOotaber, 10N

ORIGIN OF 50LID AEROYOIL CONCEFT

From the outsct of the desipn studies 1 had been
worricd by a number of factors relating to this type of
rig. Firstly, it had its origin many years before and 1
felt that Quest 111 represented a fairly hiph level of
development which would be difficult to match in the
short time at our disposal. We only had a year in which
ta completely design, build, and tune (he boal.

We knew that in America and in Denmark people
had been experimenting with boats on which the soft
sail had been completely eliminated. To illustrate the
trend of development (Fig. 4) shows the sequence
through the different types of rips 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 after a short time of zailing, due
presumably 1o inadequate siress assessment, bul had
proved that it'was actuslly very efficient. Similarly in
America Patient Lady 1T had been built with a rig with
a section similar to a conventional section of an aircrall
wing but sepported by a tubular frame and with a
complicated system of wires which enabled 3t 10 be
flexed from one side to the other, depending on the
tack in which the boat was being sailed. Patient Lady
IT sailed with this rig for most of a season. Tl was very
hard to tune, and eventually broke up when sailing, but
when everything was set correclly it could oulperform
all other competition 1o windward.

After a long and fairly difficull assessment of the
technical silvalion in relation ta the probable challenger
from America we concluded that it was almost cérlain
that Quest I1I would be able 1o defeat any potential
challenger thus giving vs the opporlunity o pursue
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 1o design and build than
one of the Quest 111 type, I was also very concerned

with reliability, Quest 11T was known to have experi- .

enced fairly continuous troubles with gear and equip-
manf, The reason was revealed by o mathemolical
analysis of Ihe forces acting on the rig.

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

I also began to Took to sce if there was any reliable
thearetical characteristic data relating to wing sections
of this type, from which we would be able to establish
il there were ony betier type seclions to use, and in
particular which would enable us to eliminate the high
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contrel forces inherent in the Quest 111 type rig. It i3
difficull to deseribe in n fow words the process by which
this happened so I shall not labour the point, However,
a [airly lengihy search revealed that there was in fact a
large body of data referring to practical wing sections
which could be applied directly to the job at hand, B
this lime it was very obvious that we had to pet starte
soon, atherwise there would be no point in proceeding,
In (Fig. 5) is the summary which I presented to the
syndicate at this time. The three choices of rig open to
us are shown in the sections at the top. Tf'.'pl: I 1
essentinlly the Quest TII type. Type 2 is similar to
Patient Lody, whilst type 3 s the type which appeared
from all available data to be the most likely choice for
development, ;

In this summary there are a number of pertinent
points. First and foremost was the excellent acrodynamic
efficiency. It appenred possible even at that eacly stape
to see that the performance of a rig with such a section
would be better to windward and on all other points of
sailing. We could foresee one major disadvantage from
a purely practical point of view in that it would be big
and clumsy to hondle, However, since the competition
was to be held close to home at Sorrento, we felt that
it would be worthwhile pulﬂnﬁ up with difficulties in
rigping and storing to gain the obvious potential of
inereased efficiency. 3
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It may teem inconsistent that we thought it possible
to build a rig of this type weighing no more than the
Quest 111 type rig. However, the rcasons for this are
simply that it does not have to withstand any of the
high contral forces mentioned above, and I.Eu large °
radial traveller track and bracing could be eliminated,
By comparison, the forces on the high Bift Map hinged
on the trailing edge are very much lower, Also, because
of the thickness of the wing, it is inherently stiffer with
load earrying members of similar proportions.

CIOICE OF WING SECTION

With a rig in which part of the section is a soft sail
it is possible to vary the shape by trial and error until
the optimum is found, Certain limitations are imposed
by the shape of the mast section but the amount of
camber can be varied from practicolly fiat to a very
deep curve,

In o rig of the solid acrofoll type this is not possible.
The choice of wing section is therefore quite eritical
becouse once the wing is built the section cannot be
changed. The only adjustment available is the angle
between the fap and the main section, This caused me
to undertake another fairly long investigation through
the literature 1o sce how close we could get to an opti-

« mum section, 1 looked at scores of different sections
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MPPROXIMATE CRAG VALUES FOR THE FOLLOWING CONDITIONS

BOAT SPEED = 12 H.P.H.
40° FAGM TAUE WIKD

FIRST ESTIMATES

. TAUE WIND SPEED 15 H.P.H.

i
o |

AFPARENT HIND SPEED 25 M.P.H.

REVISED ESTIMAYES

COMPORENT QUEST HISS 1 0f UEST MI5S 1 oF
m | ore. | WYLEx : m | owee. | Kyiex
1bs. 1bs, | TOTAL 1bs. bs. | TOTAL
HULLS FORM RESISTANCE 20 -2 18 19 -2 17
il L Esm FRICT ION 25 0 25 [tea.7 25 0 25 |be0.2
OHLY ) AIR RESISTANCE 5 -1 1 g .1 '
CENTRE PLATES 24 0 24 24 0 24
CROSS BEAMS 16 | =15 1 [16] | [15 ]
DECK MATERIAL & MINOR PARASITIC ITEMS 2’ 0 2 I 2.5 2 0 2 || 2.6
TRAVELLER 5 =5 0 5 -5 0
SAIL—— FORM 3 || o0 9 =11 9
E:unuc:n 24 a4 || a0 ]zs.a -6 19 ||l2s.0
PARASITIC 2 0 -1 1
RIGGING STANDING 5 0 5 +2 5
| w 6.6 5.2
RUMNING 3 0 3 . z -1 1
CREN 8 0 B | 6.6 a 0 8| 1.0
TOTALS 148 21 | 121 |100.0 156 | -40 | 116 [|100.0
g, 3

und in the end selected for the main wing NACA 0015
and for the fap the symmetrical seetion NACA 0012
with the flap approximately 25% of the chord of the
total wing. For largely practical reasons the chord of
the main wing was selected as 7 feet 6 inches makin
the flap chord 2 feet 6 inches, These were both red uc:E

slightly when we added a small plain Map between the
two, .

III'L {Fig. ﬁj is shown the lift and drag curves for a
section of this type together with our best estimates of
the lift and drag curves for a rig of the Quest 111 type.

The two most significant factors thal are shown by
these curves nre:

(1) That the profile drag coeflicient of the Miss Nylex
section is very low. Even with the flap deflected at
30° it is not excessive,
As a result of the very high Nlap deflections of up
1o 30° it is possible to obtain a maximum lift co-
eflicient in the vicinity of 2.2 compared with
:I pproximately 1.75 for the more conventional see-
on,

(2)

Beptembar/Dotober, TR

The fiest charactenistic of low profile deag is of
primary importance in oblaining high performance 1o
windward whilst the high lift coeficient ensures high
perflarmance on reaching and broad reaching, From the
outsel we [elt that these characteristics would guarantee
that even il we had to compromise in other arcas in
building the boat, we would be able to build a Loat
capable of beating Quest 111 as we then knew it. The
other major advantage was that all the control gear
would be simplificd and while we might spend a good
deal of time developing the struclure of the wing wsell,
the ancillary cqui‘fmcnt would be very simple and could
easily be designed and built within the time available.

In examining all the acrofoil data one possible area
of weakness revealed itsell. It is unfortunale thal sym=
metrical acrofoil sections stall very abruptly, and suffer
n rapid deterioration in performance at moderale to
low Reynolds numbers including the lowest arca in
which we would expect to sail.

Also shown in (Fig. 6) are curves ol the profile dra
cocfMicient of NACA 0012 and NACA 0015 at a li
cocllicient of 0.8, This liflt cocMicient s aboul average

&0
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Fig. 4

for a boat sailing into a wind of 18 km/h (10 or 12
mph). Abave this the lift cocfficient would be lower,
and below this wind speed the cocficient would be
higher but when fully analyzed the data in (Fig 2)
indicates that the r?\\mﬂd be operating at an average
lift coefficient of 0.5 for a lot of the time.

These curves clnr:y illustrate the fine dividing line
between success and failure in the selection of the see-
tion. At an eflective Reynolds number of 500,000 1o
600,000 the profile drag cocfficient of a section 12%
thick is 50% higher than the profile drag coefficient of
a section 15% thick. In simple terms one would only
have 1o make the wing ol Miss Nylex 3% thinner than
# is to reduce its performance in light weather quite
drastically. In the design of the wing a number of other
such critical arcas were discovered. related to the
pesitioning of the Nap in relation to the main wing and
various angles of attack to suit different wind stren
and in the choice of plan form and taper of the
wi -ilhlri:'nllhhﬁ.lthm-ihmlm
d a lot complication to oblain the
bwisl the botlom of the wing and the 10p which
b deirable for optimum performance when broad
reaching, but it was found that by choosing the correct

top chord. Together 1
no twist to a minimum. If the tip had beea made m
more of a point it would have sufered in three
The effective Reynolds number would have

duced to a critical Jevel, the cffective angle of attack
could have been ch:nlpdz Ewﬁdcﬂqf which would
have caused it to stall earlier over a range of wind
speeds, and the induced drag caused by the tip vortex
would have been much higher,

After examining a number of reports in which the
scale effects which fw rise to varying characteristics
had been rescarched at some rtn;lh.ll found that I
was able to comstruct the curves which are illustraled
in (Fig. 7). These show the maximum Jife coeMicient
and hence the maximum driving force which can be
generated by the sail over the range of wind speeds
which we would encounter. The lower limit of wind
3 in which the race would be conducted is 4 mph.

lower curve re fairly closely the maximum
lift coefficient which a rig of the Quest 111 type ean
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choppy water, carly stall can be precipitated, This is
the characteristic of a boat which has been widel

discussed and was particularly evident during the 197

match against America. It is at least rewarding to us
1o know that we were able to foresee it so Jong ago.

~ HULL DESIGN

The hulls are relatively conventional for a 'C' class
catamaran and it is therefore unnecesarry Lo spend foo
much time in describing how they were designed, but
1o illusirate the state of the art in thizs area we shall
look at two illustrations, In (Fig. 8) I have shown the
welled surface arca of different types of hull section.
These are taken through the hull at the point of maxi-
mum fullness. I have chosen to illusirate the welted
surface arca as & primary requirement becauvse in the
main range of sailing speeds the hydeodynamic friction
on the hull causes about 2/3rds of the total resistance.
Wave making resislance accounts for about 1/3rd of
the total. When a catamaran is sailing over a wide
range of wind speeds, its attitude on the water can vary
from having both hulls almost equally immersed, 1o
having one hull completely clear of the water and the
whole of the weight of the boat earried on the other
hull, As can be scen from these curves there is a Dig
difference in the welled surface arca between different
seclions, Sections 1, 2 and 3 have wetted surface areas

INTERNWATIOMAL 'C’ CLASS

MAXIRAEE LFT AT DIFFLELCNT WIND SPIEDS,
{WITH CONGTANT ARLA, TOTAL SaIL FOPCE
B CARECTLY PROPOFTHOMAL TO THL LFT

reach. Tt should be particularly noted that the maxi-
mura lift coefficient of a simple aerofoil is about 1.8,
regardless of cross section or camber,

It is very good ot the low speed end of the scale but
does not increase as the wind speed increases, For wind-
ward work this is not a serious problem as the total lift
that can be developed is proportional to the square of
the wind speed and hence the actual forces on the rig
soon increase to more than the crew can handle any-
way, but it is a limiting factor in the ultimate perform-
ance of this type of rig off the wind, However, the

otential of the type of section with the external aero-
oil flap, is obvious from the curves showing the Jift
available with diffcrent flap deflections. Quite obviously
this type of acrofoil has far more potential for high
racing performance in wind speeds of 16 km/h (10
mph) and over, but there is a range between 6.4 and

13 km (4 and & mph) in which the Rap angle selling 14

of the Miss Nylex type of rig is very eritical, Not anl .

that, the tendency of the main wing section to stall is
so pronounced at these very low speeds that if the air
flow is disturbed when the boat moves around jn a

Saplembee/ Dutober, 188
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considerably higher than the remainder under nearly
all conditions. Scction 4 is the best when sailing on ane
hull, but is not good when level,

There is relatively little to choose between sections
S, T and 8, but we used section 8 for Miss Nylex since
this has the lowest wetted surface area of any other
scclion over the widest range of angles of heels. All of
the top boats have sections which are very similar.

The longitudinal distribution of section areas is a
characteristic of hull design which has been a funda-
mental design ool for many years. Iis shape governs
the wave making resistance of the hull, There has been
considerable variation in this arca of design between
boats built over the f:ar!., but again, nearly all of the
top boats today, including Miss Nylex, have become
very similar 1o one another, In these, the point of maxi-
mum fullness is at about 60% of the waterline length
from the bow and the shape terminates in a small tran-
som which gives the effect of a hull approximalely 3
feet longer than the actual length, One might be
templed f increasing the size of the trantom to further
increase the effective length, bul in practice it has been

e

found that the welted surface area is increased and
there is considerable turbulence in the water Teaving a
broad transom so that performance s reduced. The one
significant refinement that 1 adopted in the design of
the hull shape was to arrive ot the curve of underwaler
arcas for the immersed sections by mathemalically

integroting from the sccond derivative of the area
CUurve,

This approach yields a very precise set of hull lines,
The dimensions of the sections can be calculated accu-
rately and enables the builder to produce a very lair
mould straight from the drawing. It has been found that
the sccond derivative curve is a very sensitive indicator
of the basic shape and [aimess of the hull, At a tool for
fulure desipn one could construct a whole family of
area curves simply by aliering the assumptions made
regarding the section derivative curve, ‘Fh:u wounld
thus be a theoretical link between such hulls enabling
their behaviour in the water to be compared more
accurately.

There are many subtleties of hull design which are
difficult to qualify, such as ability to tack easily, static
and dynamic resistance to piiching moments, and be-
haviour in waves, These and others were taken jnto
account duning the design. We have been quite pleased
with the hulls, 1o the extent that when building a second
pair last year, we decided to reproduce the original lines
without change.

Fig. 10 shows a general arrangement of the final
design of Miss Nylex together with a list of the weights
of the major components. Due to the limilations of
reproduction I have not shown anything in the way of
detail construction but the main points of interest in the
hull and the rig are as follows:

For the hulls we chose to use a sandwich construc-
tion of fibreglass with an end grain balsa core, This
proved lo be a particularly difficult medium in which to
work but the stiflness of the hull has been worth the
effort, The total thickness of the laminate is 7.6 mm
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(.M of an inch) and has a stifness factor of 45,000
compared with the maximum stilfness Tactor that could
be ubtained from a sheet plywood or moulded ply hull
of 10,000 and alsn compared with solid fbreplass of
the same weight of 5500, As mentioned earlier, we
sctually made 2 sets of hulls, dn the fiest set the finish
vas quite poor and required a Jot of resurfacing to
, btwin & good smooth Baish and they ended up loo
ieavy o be compelitive, A second set of hulls was bullt
ast Bl'ur by Commonwealth * Aircralt Corporation in
vhich we were able to reduce the weight much closer
2 that of our original target. In these, we wsed the
lass/balsa/glass laminate for the decks 1oa, increasing
we [hickness in between the cros beams lo 9.5 mm
3/8ihs of an inch),

We have had no trouble whatsoever with the hully
se to siruciural weakness and we belleve that the
wice of this medium has been a major factor in the
weess of Miss Nylex, because It enabled us 1o con-
mirate all of our sitention on the tuning of the rig.

plwem s | Dy habar, TRF0

The hulls are joined by two 100 mm (4 inch)
tiameter high strengih aluminium alloy tubes. The main
beam is enclosed by a built up falring to reduce wind
resistance, The wse of this fairing reduced air drag bg
abont 6.4 kF (14 Ibs) and is considered to be wort
the penalty in weight which it incurs, The deck of the
boat is fabricated from heavy terylene cloth. This is
conventional practice in all high performance eata-
marans, :

Noth the centreboards and rudders are made of wood
and again hydrofoil scctions were selected very care-
fully 1o obtain optimum performance. They are 9%
thick derived from the 6Fﬁ-5:ri:l of NASA sections,
and arc highly polished for minimum drag.

The design and construction of the wing presented
us with many challenges, but in its finished form i in
fact quite simple, Tt is an all timber tiructure with no
melal fastenings, built around o main spar of 3 mm
{1/8) p! with 19 mm *X 19 mm (3/4 % 3/4)
Manges of aircralt qualily spruce. The ribt are of 9 mm
(3/8) balsa, covered on the leading edge with 1.6 mm
(1716} plywood to the level of the hounds and with
5 mm (3/64) plywood from the hounds to the tip, The
after part of the wing is covered with terylene saileloth
adhered to the structure by applying Goodyear Plio-
bond, The whale of the wing surface is finished with a
white durathane paint system. Some plywood ribs were
used to carry the concentrated leads at the Map hinge
points, There is a heavy concentration of loads at the
pivol point, and on the lower pari of the alier seelion
due to the torsion generated by the Map loads. Structural
failures have occurred in both areas, bul racing results
were not aflected. In design we applicd a safety factor
which vaned from 1.5 in mon critical areas to 2.5 at
rr;n]?r load carrying points. The Nap construction is
Smalar,

The whaole of the wing strueliure was ddesigned on the

simplest possible basis both o facilitate initial con-
struction and also to enoble quick repair in case of

damage, This policy has paid olf several limes in com-

petition, As a resull of accidental damage we have had
to repair different parts of the wing and since we used
readily available materials throughoul, repairs were
elfected simply and ‘quickly.

The faps are controlled by a simple bell crank
atiached (o the leading edge with control wires leading
down Lo a simple lever system nl the base of the wing.

The total weight of the boat iz a litle over 318 kg
(700 Mbs ), During the 1976 maltch we were compelin
with a boat which welghed under 227 kg (500 Ibs
largely brought about by the use of a conventional rig.
From the lessons learmt with this boat we believe that
it is possible to reduce the weight of a boat with a wing
mast tig o well under 273 kg (600 Ibs). This will be
essential for future competition,

OPERATION

In the operation ol the boat the crew have very few
controls to work, Tn this respect the initial con=
cept has been complelely sallsfaciory. The main wing
control systema coniist of:
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1., A main sheet for controlling the angle of the com-
lete rig relative to the boat. This is copstaatly
eing ndjusted by the helmsman;

2, A control on the Nlap angle which is operated by the

erew caeh time the boat ehanpes from one tack to
the eher; nnd

3. A variable stop contral which enabiles the crew to
set the maximum Nap anple which s 1o be used,

T o noemal Beat to windwaed only the Tiest two are
in use. The stop control is sct nl the beginning of cach
legs of the eourse, 'The Nap angle is varied from 10° for
beating in leesh breeses, up to 30° for broad reachin
and running, When beating, the flap angle is increose
progressively as the wind strength decreases,

In addition there are controls opetable by the crew
to enable the centreboards ta be raised and lowered
guickly, the main back stays 1o be pulled back for off
the wind work, and the shrouds 1o be released so that
the sail can be set at the maximum possible angle for
broad reaching. These contrals are all based on stan-
dard yacht fittings and very hittle in the way af special
components had to be built to equip the boat, This is
in sharp eonirast to the rig on Quest 111 and similac
boats in which practically all of the operating ¢quip-
ment had 1o be specially made. In the ease of breakage
of failure, replacement of that gear entailed a consider-
able amount of work and effort, Also on Miss Nylex,
the forces from the rig were well distributed into the
hulls. All of the gear proved to be very reliable, and we
have not had any significant [ailures at any fime
throughout the 4 years in which the boat has been
sailing. Many hours were devoted to refining the gear
for maximum control and case of operation, but gense-
ally the team was free to concenirate most of their
efforts toward keeping all of the gear in lop working
order and in developing special technigues necessory
to handle such radical departure from praclice under
racing conditions, To assist the crew in sailing the boat,
wind indicators are mounted on each bow and on the
leading edge of the wing, and windows are placed in
the wing and the Maps to enable the crew Lo sce woollen
steeamers on the lee side of the rig. These were all
needed to assist them in maintaining oplimum airflow
at all times, - K

In oll mederate wind speeds Miss Nylex is an
extremely simple boat to sail which enables the crew
to concentrate their efforts on bath boat handling and
tactics without being overworked. At higher wind
speeds Miss Nylex, like all ofher 'C* class, starls to
become a real handful for two people. The forces
which can be generated by such a large wing area ace
enormous and it would be an understatement that only
crews with very pood refllexes can be entrusted with a
boat of this type in active compelition, when the breeze
is over fifteen knots,

RACING PERFORMANCE

To conelude this deseription of Miss Nylex we shall
examine its performance in relalionship to Aquarius 5.
In (Fig. 11) we show the difference in the perform-
ance of the boats at dillerent wind speeds and on
different points of sailing, The four uppsr curves show
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the time differences for individual legs, and in the
botom graph the overall winning marging are predicied
by summing the differences {or all of the legs of the
course. : 7 oy e
A deal has been said concerning Lhe supenion
of m.i:f:ﬁfiu: at the low end of the w?nd rnnF:. It ii
unfortunate for us that the winds prevailing al Sorrento
this year should have been so light, but without apolo
we would say that we fook a calculated risk that the
wind strength would be generally above 10 mph know-
ing that we did in fact have an area of weakness in
lighter winds. Before the match we considered many
alternalive ideas to oflset this weakness, bul evenlually
decided to lenve the rig basically unchanged, This was
a very hard decision to maoke, but until this year, the
true potential of the original concept of Miss Nylex
had not really been established. We decided that there
was no paint in making significant changes to the initial
concept until there was complete information on ils
capabilities and deficiencies.
hanks to the precise manner in which the courses
are lnid we have been able to construct curves which
show not only the gain or loss of one boat relative 1o
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the other but also curves of absolute bont speed in
different wind strengths, The latter are not shown here
but reveal the smme relationship between the performe-
ance of the boats above n'r'lliP below 16 km/h (10
mph). I would like to emphasize in showin: these
curves and in talking about the relative perfc mance
of the brats that whilst in winds below 16 km/h (10
mph), the performance of Miss Nylex is obvieusly not
n match for Aquarius, this covers a wind range u[yﬁnly
9.6 km/h (6 mph) wherens the competition allows for
sailing in o wind strength of up to 40 km/h (25 mph)
and therelore Miss Nylex has a measured superiorit

im wind strenpths over a range covering 24 km/h (1

mph). With this relationship the outcome of any scries
of races is enlirely dependent upon the prevailing wind
strength. These curves have confirmed the performance
characteristics predicied from the maximum obtainable
lift cocllcient as shown in (Fig, 7) and the low profile
drap coelcient shown in (Fig. 6).

Here then, we have a very satisfactory correlation
between theory and actual racing performance. Tt pives
us confidence that we have material which will enable
us to move positively towards the development of new
wing sectiens to amprove the performance in the range

of wind strengths under 16 km/h (10 mph), without

losing the advantages in higher wind strengths,

FUTURE DEVELOPMENTS

This leads us 10 a comment on the likely future
development of '(" class cetamaran rigs. There are
two obvious lines of developmenti—

1. The weight of the boats with all wing masts must
be reduced considerably, This will improve fthe

tlarmance in all wind strengths, but particularly
in lighter brecees,

2. ‘The wing sections must be modified (o improve the
performance in light weather, particulatly for off
the wind work,

The American 1eam which developed Aquarius 'V
have said that they can sce no immediate prospect of
further improving the pedformance of o boat of that
type. They have already reduced weight as low as they
can with modern high strength materials, and they can
do little 1o improve the Iuninf of their rig. On the
other hand there is considerable scope to refine and

lighten the structure of a wing mast by using materials
other than wood and painted fabric. Now that the cons
cept has been shown to work, the cost and time in-
volved in further development can be more casily
justified, The wse of honeycomb panels and carbon
libre in areas of high load concentration will eertainl

mmit considerable weight reductions lo be :Fl'n:ucdy.
The wing of Miss Nylex was prone to moisture absorpe
tion and we avoided unm:::.-.*.a;:,' exposire o minimize
any increase in weight, This did not pose a serious
problem 1o us ol Sorrento as we were able lo store
the wing inside at all times. This luzury would not be
available o many people. Consequently it would be
highly desirable to design a struciure which could be
made from non absorbent materials, Probably the two
requirements of weight reduction and making 1he
structure resistant to exposure will go together.

The principal requirements as regards acrodynamic
roperties of the rig will be to introduce some camber
mto the main wing section, adjustable for varying
conditions, 1 believe that the technical knowledge exists
to achieve all of these objectives together and provided
the resources are available to enable development to
continue, there is little doubt that a boat with & win
mast can be built that will be superior o the soft anil
rig over the full range of wind strengihs, -
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