DEERFOOT/SUNDEER 461

DESIGN CONCEPTS

When ayacht isdesigned, oneway or theother all of the elementswe'vebeen discussing inthis
section areinvolved. If you modify one characteristic, it has ramifications for awhole series of
other areas. Keeping track of it all can become a daunting, sometimes confusing task.

What we do when we'reinitially working on anew design, and | think what many othersdo as
well, isto develop adesign concept. This provides areference to fall back on as the many com-
promisesthat are part of the design process are made.

The interrelationship between the hydrostatic elements give adesign a specific look and fedl,
not to mention behavior pattern. Once a designer gets these rel ationshipsinto a successful pack-
age, hetendsto stay within the known parameters. He or she may push or pull abit here or there,
but the basic relationshipstypically remain in the same ballpark.

How the hydrostatic elementswork together ispart scienceand part intuition. Experienceat sea
or feedback from clients helps with the fine-tuning process. The end result istypically aclosely
guarded secret.

Thisis, after al, acompetitive business, and who wantsto give the opposition any help?

As much as many in the marine business would like to think their design concepts are new or
unique, thereisvery little under or on the water that has not been used before.

Take our own boats, for example. Over the years our narrow, long waterline hulls have been
called radical, ugly, breakthrough, and many other not-so-flattering names. But the Chinese
designerswereusing similar or even moreradical shapesontheir seagoing junks 1,200 yearsago.
They were a so using freestanding rigs and full-battened sail s. Hollow waterlines, currently such
arage with some IM S racing boats, were used by Donald McKay on his extreme clippersin the
1840s (along with 6- and 7-to-1 beam-to-length ratios, high prismatics, and full waterlines). The
Herreshoffswere building yachtswith fin keels and spade rudders at the turn of the century.

In spite of the secrecy in this business, we thought it would be interesting to try to get acouple
of modern designersto give us abrief on their design concept, to show how it varies from what
othersare doing in atechnical sense.

We'll start off with our own approach to the design process.
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Our approach to cruising design starts with
the premisethat the boat isgoing to be used for
offshore voyaging, and that heavy-weather
capabilityistheprimary designcriteria. Inthis
context, the limit of positive stability, skid fac-
torsin reaction to a breaking sea, and steering
control are the major design factors. They pro-
vide the absolutes against which we judge all
other issues.

We are prepared to take performance hitsin
light air to get aconfiguration that doesits best
for the crew when the chips are down, and one

that keeps the crew comfortable in breezy Two good
weather. views of the
Since our boats are intended for cruising, glggec-jreegcrhin 6£

draftisalwaysamajor issue. Not only doesthis 0
speed. She is

limit keel depth, but it acts as arestriction on
rudder depth aswell.

Another major criterion ismaintenance. Ina
design context, this means allowing for sys-
tems space so that there is good accessto gear.
We've learned over the years that aft engine
rooms are efficient to build and very efficient
for our owner’s maintenance chores. In addi-
tion, they have the advantage of separating the
machinery noise, heat, and odor fromtheliving
spaces. Obvioudly putting all of thisweight aft
has an impact on hull shape. Interestingly, in
many ways, once you learn to work with it,

sailing here at 10
knots, a speed-
length ratio of
1.25 yet there is
just a hint of bow
wave. The small
bow wave and
fine entry angle
are two of the
reasons these
boats are so dry
at sea. (Billy
Black photos)
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The Sundeer 64 was based
on what we learned from the
Sundeer 67.The hull was flat-
tened a bit, and displacement
was reduced with little
noticeable change in com-
fort. These two drawings,
with and without fins, give
you a feel for the shape and
how fine the bow was.

At the same time, because
the waterline was carried so
far forward, there was plenty
of buoyancy to keep the bow
high when driving hard off the
wind.

Longitudinal stability is typi-
cally expressed in terms of
foot pounds required to trim
an inch.The Sundeer 64
requires 10,000 foot pounds
per inch,a number in keeping
with a lot of maxi-boats
sporting huge rigs!

Compare the Sundeer
64 hull shape to
Wakaroa’s hull and fins
from 18 years previous.
The bow on Wakaroa is
much fuller, the canoe
body a lot deeper,and the
keel enormous.The skeg-

mounted rudder has since been changed to a spade configuration.

When we developed the keel for Wakaroa, the owner, Jim Schmidt, wanted 850
gallons (3,300 liters) of fuel and water.With a shallow canoe body, the logical place
for this was in a long fin. This had the added advantage of forcing the lead into a
long, low pancake at the bottom of the keel with a very low center of gravity. This
works well as long as the keel is 50% or more filled with liquid. But when it is close

to empty all that keel volume lifts the hull and reduces stability.

The original Sundeer 67 (left photo) has a very fine half-entry angle, just 11
degrees. Her hull was quite rounded to reduce wetted surface and ease
motion. Since initial form stability was moderate, she would heel to about 10
degrees before stiffening up. From 10 degrees on, she was very powerful.

This hull shape made for a very, very soft motion at sea and in rolly anchor-
ages. In hindsight, we went farther than needed and came back a bit on subse-
quent designs (to where there was more initial stability).

The Sundeer 64 (right photo) has a half-entry angle of 12.5 degrees and
somewhat flatter hull sections. The motion was a little quicker than in the 67,
but in most cases this is not noticeable. However, we have worked hard at
maintaining the soft initial stability curve so that at sea and anchor in rolly con-
ditions she remains very comfortable. This tendency can be mistaken for being
tender. However, this design type quickly stiffens up once the initial heel angle

is attained.

thereare somesignifi-
cant advantagesin a
cruising context tothe
hull design modifica-
tions required to
accommodate the
machinery weight aft.

The very first boat
we did in 1978 had
fore-and-aft water-
tight bulkheads, atra-
dition that has carried

7 on without change

since. In the forward
end of the boat we
always have a colli-
sion bulkhead which
separates ground
tackle and sails from
living quarters. This
provides a safety fea
ture, aswell asisolat-
ing the odor and
mildew usually asso-
ciated with dirty
chain and wet sails.

The forepeaks are
designed so that a
breach will not mate-
rially affect sailing
trim.

Finally, wetry to be
realistic about the
cruising payload that
our design is going to
carry, and allow for it
in the hull lines right
fromthe start.

Evolutionary
Design

Over the years
we've been privileged
to work with some
very experienced and
forward-looking
owners. They have
given us the latitude
to create designs
based onwhat worked
best at seain acruis-
ing context, with no
regard for fads or
handicap rules.
Building so many
cruising yachts over
the years has alowed
usto “bracket” design
issues (such as bow
shape) with full-scale
models. Then, after
real-world experience
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at sea on these designs, come back to the
drawing board for the next generation.
Along the way, we've learned alot of les-
sons about how the various theoretical
ingredientswork inthereal world of blue-
water cruising. And whiletoday’s designs
have a certain family resemblance to our
early boats, they aresignificantly different
inmost hull, keel, and rig parameters.

Hull Shape

When we started this processin the late
1970s, the market forced us to have bow-
and stern-overhangs. Although the early
Deerfoot designs were considered radical
in their day, the reality is that they were
quite conservative. It was not unusual for
us to give away 10 to 14 percent of the
overall length to overhangs. We thought it
was dumb, but you can only get so far
ahead of your market and sell boats.

Today we give away virtually nothing
— perhaps afoot (300 mm) in the bow to
help with aesthetics and the anchor.

The result has been much narrower bow
half-entry angles (around 11 to 12 degrees
today, compared to 14 to 15 degrees 18
years ago). Our structural scantlings have
remained constant, as has our payload-
carrying ability. However, displacement-
length ratios have dropped from the 150
rangeto an average of between 60 and 100
today.

We've found that the prismatic coeffi-
cient is less critical with the lower dis-
placement-length ratios and we pay more
attention to the curve of area(how thevol-
ume is distributed throughout the canoe
body). Aft PCstend to be up around 0.66,
while forward PCs are typically around
0.44, with the average of the two ranging
from 0.545t00.57.

Our beam-to-length ratios have stayed
inthe 4/ 5.5-to-1 range.

As waterlines have gotten longer and
half-entry angles narrower, we've also
found that we've been able to reduce vol-
ume in the forward section of the bows.
Reserve buoyancy is down probably 20%
from what we used to feel was necessary,
yet our modern boats can be driven harder
downwind, under better control than our
earlier designs.

The longer waterlines have made this
possible as our longitudinal stability —
the ability to keep the bow dry when driv-

A death-defying photo by your author of one of our
early pilothouse designs, my dad's Deerfoot I1. This 74-foot
(22.8 m) cutter was just 14.5 feet (4.46 m) wide. She is
very easily driven under sail and power. She'll do 9.5
knots for about 2.7 gallons (10.4 liters) per hour of fuel.

She had a narrow (for her day) waterline half-entry
angle of just under 15 degrees. Combined with the nar-
row beam, she would make very smooth progress
upwind, especially when motorsailing.

When we developed the lines for Sundeer we were
trying for a comparably soft motion to Deerfoot Il, but in
a shorter length.While she was 1 foot (0.3 m) wider on
deck, she was much narrower underwater, with almost
18 inches (450 mm) less waterline beam.

The half-entry angle of the bow was just over 11
degrees!

We felt that she would be as comfortable as the larger
designs under adverse conditions.

We were wrong! She proved to have a much
smoother motion going upwind.The difference was not
subtle; rather, it was immediately noticeable.

The key was the underwater shape and minimal top-
sides flare.This allows the bow to cut well into the wave
before starting to rise. When you compare these deck
photos you would think that Sundeer has a fatter bow.
Right at the deck line, this is true. But below the deck she
is indeed narrower.

ing hard down wind — hasgoneway up. Thesefiner bowsobviously penetrate waves better when
going uphill. They also do extremely well when being driven hard downwind due to their very
highinitial longitudinal stability. They havethe ability to driveinto atrough without slowing sig-
nificantly dueto the friction of excess reserve buoyancy. In terms of keeping the foredeck dry in
heavy downwind sailing, our modern hulls are even better behaved than our first- and second-

generation designs.
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Bow-Spray Patterns

Bow spray indicates efficiency (the less spray, theless energy used to get through awave) and
isamajor comfort concern (dry boats are more comfortable than wet boats!). Thefollowing pho-
tosareadl lifted from videos of our designsworking in waves.

The upper five images were taken
during a midwinter crossing of the
North Atlantic by a Sundeer 64 under
the command of sailmaker John Con-
ser.The boat is close-reaching with
reefed main and staysail in 35 knots
plus of wind, with a long swell and wind
chop running about 50 degrees off the
bow.

Each of these images was taken as the
bow pitched down into the wave.
Notice how there is very little spray,
and what there is blows to leeward by
the time it gets back to the cutter stay.

These two images are from a 40-knot-plus day aboard Sundeer, wind at about 75 degrees,
with much steeper although smaller waves on the bow. Once again, note how far forward the
spray pattern crosses the hull. We could stand at the mainmast shrouds in these conditions and
stay quite dry.
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Bow Waves

Aswe've discussed before, hull efficiency is indicated by the magnitude of the bow wave at
various speeds. Thefaster you go, the more bow waveyou find. Vessel swith heavy-di splacement-
length ratios spend most of their energy creating and overcoming bow and sternwaves. The Deer-
foot and Sundeer design series we've done over the years feature relatively low displacement-
length ratios, so the bow and stern waves are commensurately small.

At right, a Sundeer 64
is close reaching at 9
knots (a speed-length
ratio of 1.125).The bow
wave is quite small, and
by this speed the stern
wave has moved off and
aft of the hull.

Now compare Intermezzo Il (above) at the same boatspeed, but a much higher speed-length ratio due
to her shorter waterline length. She has more heel and is pushing a lot more water forward (although some
of this is from a wave she’s just pushed through). As the wind and boatspeed increase, the disparity
between these two designs will increase even more dramatically.Where the longer waterline design in the
top photo will continue to accelerate rapidly with a modest buildup of drag,Intermezzo Il is close to her
reaching limit. She will need a reduction in sail area much sooner and will labor more as she tries to accel-
erate.

If you look carefully at the corner of the stern of Intermezzo Il you will notice a splash of stern wave.This
has started two feet (0.6 m) in from the end of the transom. Compare this to the top photo of the Sundeer
64 where the stern wave does not start until after the end of the boat.

Intermezzo Il was designed almost two decades ago and was considered a breakthrough design. And we
were tickled with her easy 200-mile days. But we've learned a lot in the ensuing years.Today 200 miles a
day is a bit of a slug in a vessel this size.WWe now achieve much better speed and more comfort, with a lot
less effort (under sail and power).

Two shots (above) of the original Sundeer at moderate speed in a small chop. She is sailing here at 8 knots
(or just over a speed-length ratio of 1.0). The bow wave is almost nonexistent (as you would by now
expect).What is interesting here is the comparison between the two photos. In the left photo Sundeer is
on her lines. The right photo shows the bow immersed in a small sea. Note how cleanly the bow goes
through this sea That's a function of the very fine entry angle and high longitudinal stability. In big seas,when
you can't get this type of photo, the characteristics are similar, leading to a very smooth ride uphill.
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Above:Two different bow waves on a Sundeer 56. In the upper left photo the boat is moving at 7.5 knots (a
speed-length ratio of 1.0).The bow wave is hardly noticeable. In the upper right photo speed is increased to 9.5
knots (a speed-length ratio of 1.25).This is where you start to see large-magnitude bow waves on shorter water-
line designs.Yet the bow wave on the Sundeer 56 has barely begun to form. Even at very high speeds there will
not be significantly more bow wave than what you see here.

Two more views of this very efficient cruising hull (above). In both of these shots the Sundeer 56 is moving
at 9 knots (or a speed-length ratio of 1.2). Note how clean the transition is between the bow and the middle
of the boat. Itis not uncommon on many designs to see a distinct hollow starting around the mast (which then
gives way to a large stern wave).

You can see in the right photo that the midship area of the hull has a very smooth passage through the water,
giving way to a stern wave that has actually moved off the hull and behind the transom.

The photo above is a Sundeer 74 beam-reaching at 10 knots (a
speed-length ratio of 1.21).This is one of our early designs, with a dis-
placement-length ratio of about 125 (compared to 80 for the Sundeer
64). Given these characteristics, you would expect that this design
would have a much larger bow wave than the Sundeer 64 — which it
does. Yet for a 75,000-pound (34,000kg) motorsailer, that's a pretty
small bow wave!

The three photos to the right are another early design,Locura, reach-
ing with a real head of steam. She’s doing a steady 10 knots (a speed-
length ratio of 1.25). Locura was optimized for downwind sailing at her
owner’s request, so she has a much fuller bow under water than our
other designs.

The half-entry angle of 16 degrees (compared to Sundeer’s at 11
degrees) gives her a lot of buoyancy forward.

It also kicks up a fair amount of water as she pushes through this mod-
erate wind chop.This indicates that she will be less comfortable upwind
than the other designs, which make less fuss going through the water.

This theory is born out in practice. On the other hand, she steers like
a dream and surfs off the smallest waves.

Locura and Deerfoot Il went into the water at about the same time,
providing us with a two full-size test beds.\We found that a compromise
between the two shapes offered the best of both worlds. Subsequent
designs went this route and were better all-around boats.
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Hull Balance

We have always made sure that our hull lines were balanced in terms of curve of area between e
an upright attitude and normal sailing angles (typically 17 degrees). If you overlay two curves of
area, they will sit aimost on top of each other. TOC
Where draft and therefore rudder control is highly restricted, we sometimes devel op a heeled
hull shape that increases volume forward and thereby shovesthe stern down (keeping the rudder
immersed longer).
You cannot get away with this on beamy boats, as bow volume will cause all sorts of motion
problems beating and reaching. But with our very narrow entries, motion with these hulls has not
proven aproblem. i
Last Chapter
\w;fﬁ:
e
These four schematics (above) of Sundeer being heeled by the computer show several factors you Next Chapter
should watch for on your own boat. First, with 10 degrees of heel, note the relative positions of the
bow and stern (the stern is that horizontal line which seems to intersect the bow section.) At 45
degrees of heel, the fore-and-aft trim has hardly changed at all, and the center of the transom is still T, |

just touching the water.This means the rudder, which is somewhat forward of the transom, still has an
end-plate effect, which keeps it twice as efficient as if the top of the rudder were uncovered.The third
position is a 60 degree heel,about where we go with a wind-induced knockdown (confirmed with the :
spinnaker one sunny afternoon in 35 knots of wind!) All the deck openings that might be subject to e

flooding, like dorade vents, should be inside of this line. In our case, we can go down to about 70
degrees before we start to worry about getting wet inside (although the dorades all have caps that

can be screwed down from inside to seal them). Finally, at 90 degrees, which is about the worst we Help!
would expect from a wave-induced knockdown (and it would have to be a hell of a big hit at that), we

want to be sure that any deck gear subject to damage (such as a life raft) will be inside this flood line.

Obviously all hatches and dorades would have to be sealed if the threat of such a knock existed. These T |

last two views of heel angle and flood line would probably apply to a lot of modern, medium-displace-
ment, high-freeboard cruising yachts. However, if you're curious what will happen to your own yacht
or one you're thinking about, you can get a series of schematics from Veleocity in Annapolis, Maryland,
or from one of the designers who uses their software.

¥ /‘ii

These two shots (left and
below) of Sundeer being moved
out of the hull-builder’s shed give
the best view of her canoe body.
The waterline beam looks
extremely narrow in this view —
because itis.She’s just 11 feet (3.4
m) wide on the water when sit-

ting on her lines compared to a
beam on deck of 15.25 feet (4.7
m).Yet she was very stiff due to an
extremely low center of gravity.
The “softness” in these lines made

! for the most comfortable ride of

any boat we'd built to this point,
regardless of size.

Curves-of-area are usually kept secret as
they detail the distribution of hull volume —
one of the key factors in the design of a hull.
These two curves (above) are typical for one
of our current designs.The upper curve is for
a hull that is upright. The lower curve is for the
same hull heeled 20 degrees. If you look care-
fully,you will see that as the boat heels, it actu-
ally picks up a small amount of volume
forward, forcing the stern down in the pro-
cess.This helps steering control enormously.

With many designs, this would make for
such a full bow that going upwind in waves
would be very difficult. However, with our
long-waterline hull shape we can have this
type of volume distribution in the topsides and
still have a narrow entry angle for good wave
penetration.
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Keel Design

While our waterlines have been getting longer, our keels have been shortened. We've learned
that the combination of more efficient rigs (better sailcloth and design) coupled with our finer
bowsand longer waterlines (for better speed) hasallowed ustoreducekeel sizetoapoint at which
themajor factor today isthe ability to storelead and work in our battery bank.

The keels we do now, within the context of avery shallow draft (typically amaximum of 6.5
feet/2 m), are about 40 percent shorter in length than what we did 10 years ago. The boats are
faster to windward and tack better asaresult.

If the keel isstalled, flow will reattach more quickly with the shorter fin aswell.

Wherewe used to use acertain percentage of sail areafor keel size, today welook at thelift-to-
drag curvesfor the keel at various speeds, see what the computer says about leeway angles, and
then decide what wethink isareasonable assumption for sailing upwind in atradewind seabased
on our real-world database. Wetypically target aprojected 5.0to 6.5 degrees of |eeway in moder-
ate conditions. Weknow it will beworsethan thisin bigger seasand stronger winds, but the boats
have the ability to maintain good speed to weather in pretty nasty seas, so the keelsdon’t havetoo
big aproblem with stalling.

How Much Draft?

Thisis a problem we wrestle with al of the time, both on our own boats and on those of our
clients. The bigger the boat, typically the deeper the draft. After al, bigger boats usually have
deeper canoe bodies and that means, within agiven amount of draft, lessroom for akeel. Throw
inthebigger rig that comeswith the bigger boat and keel loads go up. So you need morelift from
theked, but if draft isrestricted.....well, you get the story.

When you put thisin the context of moderate-draft cruising, where 6.5 feet (2 m) isusually the
limit, theupwind equation can get difficult. In our case, however, we haveacoupleof thingsgoing
for usthat are not the norm.

Thefirst isthat the canoe bodies, by nature of their long waterlines, don’t need as much depth
tofloat their displacement. Sothereismoredepth left for thekeel. Aswe' vediscussed, increasing
the span (draft) of the fin, with the attendant increase in aspect ratio, increases|ift in ageometric
fashion. So very small increments of fin spanincreaseyield dramatic results.

Second, because our waterlines are so long there is more theoretical speed available upwind.
Throw in the fine entry anglesfor asmoother ride, and lift again increases (with the square of the
increase in boatspeed).

Finally, wedo not require huge amounts of driving forcefromtherigto propel our boatsuphill.
A smaller rig means sails can be trimmed better, the mast can be smaller and interfere lesswith
thesails, whichin turnincreases efficiency. Thereduced sail areaand increased efficiency means
asmaller keel can do thejob. The smaller keel ends up with ashorter chord and ahigher effective
aspect ratio within our fixed draft.

What thismeansin the end isthat for shallow-draft cruising, these boats tend to be very quick
upwind.

Now, if you are willing to cruise with another foot (300 mm) of draft, we can do wonders for
your upwind performance.

Rudder/Propeller Relationship

While our hull shapes have gotten easier to steer, the limiting factor on rudder design has
remained maneuvering under power intight quarters. Because our propsaretypically quite close
to the leading edge of the rudder, the rudder acts as athrust deflector and we end up with ahuge
stern thruster.

In order to makethisthruster work well, the rudder needsto be quitelarge. Thismeansthat we
probably have athird more rudder than we need for normal sailing. But then that big rudder helps
alot when oneis steering in big seas. Our rudderstypically are sized at around 1 1/4 percent of
measured sail area. Thisisalarge rudder for our type of vessel because the steering loads at sea
are so low. However, with aless favorable beam-to-length ratio or heeled curve-of-area, amuch
larger rudder would be required.

The Sailing/Powering Balance
Our own experience, and that of our owners, indicatesthat probably half of all milesat seaare
spent under power. Thisholdstruefor just about any cruiser who has comfortabl e powering abil-
ities (where machinery noise, vibration, or heat does not force them to sail) and adequate range.
We first learned this lesson with Intermezzo I1. We were in Mexico, with along uphill slog

TOC
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ahead of us, and diesel fuel was 12 centsper gallon. It
didn’'t take a genius to deduce that it was much less
costly and far more comfortable to motorsail the
1,200 miles|left on our trip, which was dead upwind.
We spent atotal of U.S. $93 for that passage. Com-
pared to wear and tear on the sails and rig — not to
mention crew — thiswasareal deal!

After this experience, we began to spend as much
time on the design factors that affect powering aswe
did on the sailing design issues. As aresult, al our
subsequent designs have had at least a 1,200-mile
range under power, aft engine rooms that are quiet,
and efficient propulsion systems (where we've con-
centrated on getting as much horsepower into the
water aspossible).

Which leads us to light-air capabilities. For day-
sailing or racing, light-air sailing ability is para-
mount. All trade-offs lead towards light airs (and
usually upwind performance). But with alarge cruis-
ing vessel, our experience indicates the approach
should be different.

We usually establish a minimum acceptable light-
air performancelevel and sizetherig and hull param-
eters around this point. This ends up with aboat that
doesn’t need to be reefed as quickly and does quite
nicely inablow.

Thevery slight weakness, in cruising terms, inlight
airsisnever really felt because the propul sion system
isused to motorsail (which isalso the case with most
light-air designswhen they are cruising!).

Stern Shape

Thislogicleadsto acontroversial approachto stern
shape.

Because of our low displacement-length ratios,
stern waves are quite small in magnitude and quickly
move aft of the hull itself once the vessel in question
has attained arelatively modest forward vel ocity.

As aresult, we design some of our hullsto have a
small amount of immersed transom area at rest and at
low speeds (typically below a speed-length ratio of
one).

Practical experience hasshown that thisimmersion
costs us between four percent of speed at speed-
length ratios of 0.4 to 0.6 and half of this between an
SLRof 0.6 and 0.8.

While thisis a huge number in racing terms, it
seems nearly meaninglessin acruising context.

If wearetalking about 4 percent of 4knots, itisless
than 4 milesin a24-hour passage.

And when you look at the advantages (better per-
formance at top speed, more efficient powering,
much better prop characteristics when motoring into
head seas, higher longitudinal stability) this seems
likeasmall priceto pay, especially inlight of the fact
that with an efficient powering set-up, you are going
to be motorsailing on passages during light airs any-
way — regardless of how fast the boat sailsin these
conditions.

A Sundeer 64 (above) at rest in Newport,
Rhode Island. She's at about 90% load here
ready to head for the Virgin Islands. About
three inches (75 mm) of the transom is
immersed in this trim.

Y s

Two views of loaded Sundeer 64s. Above,
the boat is close-reaching at about 11 knots, a
speed-length ratio of 1.37.The stern wave is
starting to stretch out behind the boat and is
quite small in magnitude.

Below, the Sundeer 64 is sailing at 9 knots, a
speed-length ratio of 1.125. At this speed, the
stern wave has just broken free of the transom.

L

Here’s a shot of the Sundeer 64 out of the
water. The distance from the bottom of the
canoe body to the bottom of the bootstripe
is about 6 inches (150 mm). Even when the
transom is immersed a full 3 inches (75 mm),
you can see that there is very little vertical
area for the stern wave to cling onto, which is
why the slow-speed penalties are so small
compared to the higher speed gains.
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Of course, if we were
doing a boat that was to be
used as a daysailer, or
wherelight-air sailingwasa
major factor, we'd take a
different approach. How-

ever, to usthisseemslikea

very good trade-off for seri-
ouscruising.

Confirmation of our
approach to stern design is
tobeseenonall competitive
BOC and IMS racers.
Today, all of these boats
have very small amounts of
stern clearance when
unloaded (no crew or sup-
plies) and have their sterns
just touching when fully
loaded. In light-going they
trim down by the bow (by
moving crew or water bal-
last). And as soon as the
breeze comes up they
change to a stern-down
trim.

In an absolute sense,
where sail-area-to-wetted-
surface ratios are compara-
ble, our designs of the last
10 years are considerably
faster, anchor to anchor, on
lightwind passages, than
our earlier designs with
transoms that are always
clear of the water. In day-
sailing trim, in light airs,
there is no measurable dif-
ference in performance
between the two design
conditions.

There's one caveat to all
of thisfor heavier designs:
If you have arelatively high
displacement-length ratio
and the large quarter wave
which typically accompa-
nies this, using an
immersed transom would
be the same as dragging an
anchor.

It isour very long water-
lines that reduce our DLR,
whichinturn makeit possi-
ble for usto take advantage
of this type of transom
design.

The Sundeer 56 here is travel-
ing at 6 knots (a speed-length
ratio of 0.80). There is a small
wake attached to the vertical
transom.This increases drag rela-
tive to a transom which is clear of
the water at rest. However, the
difference in boatspeed between
the two transom configurations
is less than a quarter of a knot at
this speed.

The Sundeer 56 on a light spin-
naker reach. She is traveling here
at 7 knots (a speed-length ratio
of 0.94).You can see here that
the wake behind the immersed
transom has begun to flatten out
and draw away from the hull. At
this speed-length ratio, the
immersed transom has begun to
pay performance dividends.

A heavily laden Sundeer 64 at
the same 7-knot speed (but at a
lower speed-length ratio — just
0.875).The stern wave is not yet
releasing from the vertical tran-
som, so extra drag is associated
with the immersed transom.
They are probably giving up
about 2 percent in pure
boatspeed (around an eighth of a
knot). For cruising, the question
becomes is this eighth of a knot
— or 3 miles a day — worth the
gain at higher speeds, when the
performance gains are more like
25 to 40 miles a day?

Here she’s reaching at 9 knots,
or a speed-length ratio of 1.125.
The stern wave has now broken
free of the transom and is trailing
just behind. Considering that this
boat is heavily loaded, ready to
head to the Caribbean for a char-
ter season, and the true-wind
speed is just 10 knots, the range
of conditions in which she pays a
penalty for her immersed tran-
som seems pretty small.

This photo shows
Sundeer sailing at a
steady 14 knots (a
speed-length ratio of
1.75). At this speed,
the stern wave has
moved well aft of the
boat (in this case,
about 10 feet/3 m aft.)
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Rig and Keel Balance

Now we need to look at the balance
between rig, keel, and rudder. Because
our keels are small, and because our
steering loads are very light (there's
typically very small amounts of
weather helm devel oped with heel), we
tendto “load” our rudders quite abit.

We do this by pulling the keel for-
ward relative the center of liftintherig,
so that the rudder does some of the lift-
ing to offset therig loads. Thishasbeen
for many yearsacommon tacticonrace
boats.

We typically look to keep the center
of lift of thekeel between2 1/2and 3 1/
2 percent of the waterline forward of
the center of lift of therig.

The amount of this varies with keel
configuration, but we typically aim for
arudder which when the boat isdriving
hard, maintainsa5 to 7 degree angle of
attack.

Rudder Design

Rudder configuration is a somewhat
controversial subject. Two of our earli-
est boatswere done with skeg-mounted
finsat the owner’sinsistence. All boats
sincethen have been spade-rudder con-
figurations.

Our experience with both of these
skeg hung rudders indicated that they
took substantially more crew effort or
autopilot power than our spaderudders.
One of these vessels subsequently
changed their engine room and in the
process lengthened the stern and
changed to aspade rudder. Aswould be
expected, she now steers more easily
than shedid before. We've always sized our rudders for maneuvering

With 42 spade-rudder designs sailing under power and heavy weather rather than for nor-

. ; T mal sailing requirements. As such, they are consider-
(as this is written) and W'th literally ably larger than would otherwise be required. The
hundreds of ocean crossings worth of rudder shown here is on a Sundeer 64.

experience, we have never had, to our
knowledge, astructural failurein one of our rudders.

Rig Design

Our approach to rigsisvery much tied to the concept that the boat will be handled by acouple,
even if thedesign in question is an 80-foot (24.6m) long. This means we do everything possible
to generate horsepower while keeping therigsrelatively small and easily managed.

Thishasled usover theyearsto increase the size of the mainsail (and/or mizzen), while reduc-
ing forward triangle size and headsail overlap. Mains typically have aggressive roaches, and
where a permanent backstay is present a 2-foot (600mm) overlap of the backstay is not uncom-
mon.
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Thisapproach to themainsail createsasail that is highly efficient, with lots of horsepower and
alow center of effort (to reduce heeling). Thelong upper battens create asail that iseasier to han-
dlewithin lazyjacks.

Therigs we are using today appear to generate as much as 20% more horsepower per unit of
sail areathan did our earlier rigs, and at the sametimethey havelessdrag and lessheel. They are
also much easier to use.

Fractional-Rig Configurations

Once the mainsail has been tamed to where it is easy to hoist, trim, reef, drop, and cover, the
next step isto make it as large as possible. Mains are more efficient than jibs any time you are
cracked off the wind, and when shaped properly they are asefficient asajib to weather.

They can befeathered through squallswithout luffing if properly battened. Off thewind, being
aboomed sail, they present amuch more efficient sail shape than an unboomed jib. When reach-
ing, this efficiency pays big comfort dividends with less heel. And, if the proportions are right,
you can sail bare-headed, something that’s very handy when maneuvering under sail in tight
quarters.

With all of these advantages you just want to make the main bigger and bigger, hencethe frac-
tional rig, with big main and very small jib. The Sundeer 56’srigisagood example of this philos-
ophy. The mainsail is almost 800 square feet (76 square meters) of actual sail area, yet the
working jib comesin at under 500 squarefeet (47 square meters). With the headstay set well back
from the bow, thereis plenty of room to set alarge free-flying reacher or asymmetrical spinnaker
between the end of the anchor roller and the masthead. This givesyou plenty of passaging power
inlight airs. But in moderate conditionsthe boat isvery quick with an al-inboardrig.

Main halyard and reef control slead to the cockpit, where an el ectric halyard winch doesdouble
duty with the main sheet and clew reef lines. Reefing can be done by asinglewatchstander inless
than aminute.

Ketch Rig Development

When we started cruising yearsago, wefelt that ketch rigswere heavy, expensive, apainto sail,
and typically very slow compared to single-stickers. However, at a certain size of vessel with a
short-handed crew, one had no choice.

Wakaroawasthefirst ketch inthe Deerfoot series. Shewas designed with amoderately power-
ful mizzen, about 65 percent of the size of themainsail. She proved to beamuch better sailer than
we had anticipated, primarily, we felt at the time, due to the good separation between the two
spars.

Locura wasthe second big ketch we did. Locura’s rig was a bit more conventional, in that her
mainmast was much taller in scale than Wakaroa's and she had a very large forward triangle.
However, the mizzen was alot more than an afterthought asit is on so many ketches. What sur-
prised us during seatrials and subsequent passages we made aboard her was how efficient the
mizzen was, even to weather. That got usthinking.

When thetime cameto look at therig for Sundeer, wefelt that at 67 feet (20.6 m) shewasright
on the edge (for us) of the ketch/single-sticker threshold. Aswe decided to go with the ketchrig,
it appeared there was an opportunity to further develop therig in terms of performance. Sundeer
was drawn with avery large mizzen and relatively small forward triangle. The mizzen was about
85 percent of themainsail in size, with theforward triangle areabeing about the same sizein area
asthe mizzen. Weincreased the separation between the spars significantly.

We found that with these new proportions we could carry mizzen headsails (spinnakers and
jibs) through amuch wider wind range, intermsof both apparent-wind angle and windspeed, than
had been the case before. These mizzen headsailswere inboard sails, easy to handle, and gave us
atremendousboost in performancefor very littleeffort. Infact, they werereason enoughtogofor
aketchrig!

We could carry the mizzen spinnaker up through 35 knots of wind while sailing with ajib for-
ward (on abroad reach). It wastheideal sail for squally conditionsin the trades.

Sundeer would sail nicely bare-headed, although her tackswereabit slow inthisconfiguration.
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The Deerfoot 74 Maya was the last of our ketch rigs before we started developing the
Sundeer prototype.The mizzen is a little on the small size, at the owner’s request. (There
were some trade-offs in the cockpit/aft deck area that would have been necessary for a
more efficient aft rig).

This is a much larger vessel with a significantly taller rig (and higher VCG) than is shown
on the following page for the Sundeer 64.Yet the Sundeer 64 rig actually carries more sail
area in a significantly more efficient array.The 64 is not only faster, but easier to sail.

Eliminating the Permanent Backstay

When we started to develop the ketch rig for the Sundeer 64, we used what we'd learned over
theyearswith the original Sundeer asastarting point.

With so much better performance avail able from the high-roach configuration, and the mizzen
headsails playing such an important part, we decided to look at doing away with the standing
main backstay. Thiswould allow usto have afully roached main, and much-easier-to-fly, more
efficient mizzen headsail s (with no permanent main backstay in the way).

Early onwe had changed Sundeer’s mizzen mast rigging plan to one with swept spreaders (she
was built with in-line spreaders and a standing backstay, attached to a boomkin). The spreaders
were swept aft at 19 degrees. Our engineering indicated this was enough, through 30-plus knots
apparent, to stand up without arunner to the masthead. However, with masthead headsailsarun-
ner would berequired.

Thischange allowed usto go to afully roached mizzen and was ahuge improvement in perfor-
mance.

Sowiththisasabasis, we started to explore doing the same thing for the mainsail — sweeping
the spreaders aft and doing away with the standing backstay.
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The ketch rig designed for the Sundeer 64 was very conservative in proportions.\We
were shooting for a configuration that was very easy for a couple to handle, with good
versatility through a wide range of offshore conditions. Ease of handling as the wind pro-
gressed up the Beaufort Scale was the chief design criteria. The boat could easily handle
additional sail area, but this would make her more difficult to sail for crews not used to
large-boat seamanship.

Even with her very short rig this design has proven itself quick in moderate conditions,
setting a transatlantic record in one of the ARC races, and doing a one-year circumnavi-
gation with the Teschke family,in just 155 days at sea.

Analysis of what had worked with Sundeer and what we had to deal with on the new Sundeer
64, led usto a 25-degree sweep angle for both main and mizzen spreaders. Thisjust about €limi-
nated the need for masthead runners, except in heavy airs or when a spinnaker wasflying.

Runners were available, however, to tighten the headstay, and to induce mast bend for sail-
shaping control.

The Sundeer 64 ketch rig proved to be very efficient and easy to sail. In an offshore context,
withasmall crew, perhapsjust acouple, itisavery forgiving configuration. With better sailcloth
and awider choice of battens, we were able to increase the profile of the main and mizzen to a
point where we could place effective sail areain 78 percent of the availablerectangle.

Boom Height

The height of boomsisacritical issuein terms of making aboat easy and efficient to sail. If a
boom overhangsacockpit areathenit must give head clearance. However, if you canarrangeyour
deck layout so the booms do not create athreat to crew working in the cockpit, then they can be
lowered.
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The limit in this situation typi-
cally comesfrom vang geometry.

We work very hard to get our
boomsaslow aspossible. Weliketo
see them at stomach height, so that
you can attach the main halyard
without too much difficulty. The
low boom makes sail furling and
covering much easier. And, of
course, it lowersthe center of effort
and center of gravity of therig.

You then haveto ask the question
about working forward, where the
boom can catch you. In an unex-
pected jibe this could have serious
consequences. However, it is our
feeling that if we areto be struck by
a boom we'd rather be hit in the
chest than the head.

Obviously, whenever you are
working to leeward of a boom you
need to be mindful that the sheet is
well cleated. Andif you arerunning
the boom should have a preventer

set. These commonsense caveats A low boom lowers the overall center of gravity of

. ; the rig, lowers the center of effort for the rig, and is
| 1 |
apply to al boom configurations! much easier to work with. However, in order to be

Competition safe, the boom should not overhang the cockpit area.

When you draw a hull that has a
relatively narrow beam, and couple
that with light displacement, you typically end up having difficulty carrying alot of sail area. On
the other hand, the drag factors on the narrower, lighter hull are alot lower and you don’'t need as
much power inrig or engine to push the boat. Because the engine, prop, and tankage can be less
for agiven boatspeed and range, drag from theseitemsisalot less. With less displacement, less
drag, and asmaller, more efficient rig you end of being ableto sail very quickly in light-to-mod-
erateairs, on aconfiguration that isvery stiff when thewind blows.

Wherethislogic fails, however, isin drifting conditions. Our hulls are efficient at high speed,
with very low drag characteristics. Butinthelight stuff it iswetted surface that countsinthedrag
equation, and our type of hulls havelots of that for their displacement.

On the face of this you would say that compared to alight-air-optimized boat, we'd get killed
inarace.

Around the buoys, on afully crewed basis, that is exactly right.

But when you say “let’s have arace across the ocean, both boats sailed by couples,” ook what
happens.

With our short rig we are designed from the beginning to make good use of light canvas (spin-
nakers, reachers, etc.). The sails are quite small relative to the power of stability of the hull and
steering control of the autopilot system.

Because they know they can stand up to squalls, our couple can push their boat hard. In the
trades, inlight airs, with squalls about, they will still uselight sails.

The competitor, on the other hand, has a towering rig. Will this couple use their spinnaker or
light-reacher?Not likely, especialy if squallsare prevalent. Theresult isthat our crew will arrive
alot quicker at the other side of the ocean (and that’s without talking about their abilities under
power).
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Powering Into Waves

Powering into aheadseaisawaysan interesting exercise. And whilemost sailboats actually do
better when heel ed than taking the waves straight on, powering straight into wavesisagood indi-
cator of how agiven designwill dowhen sailing at an angleto thewaves, with thehull heeled over
fifteen or so degrees.

Becausewefind ourselveson alot of dead beats, with the engine on, wedecided to try to soften
Sundeer’s motion when heading straight into the waves. Thislead usto avery narrow and deep
forefoot. The trade-off, if there was to be one, would be in steering control at high speed down
wind. However, with a very narrow waterline beam to length ratio (six to one) and totally bal-
anced hull lines), high-speed steering control did not proveto be a problem.

This series of shots was taken by my dad
in British Columbia. We were motoring
into 20 knots of breeze with a 3- to 4-foot
(0.9 to 1.2m) chop. If you watch Sundeer’s
deck line in this succession of photos, you'll
see very little vertical displacement. She
just blasts through.

These images show a series of waves.The
top left photo has the trough ahead of the
crest starting to hit the bow.Then comes
the crest. Notice how there is little discern-
able displacement at the deck line as the
bow pushs through the wave. By the third
shot the crest has started to pass, and in
the fourth you can see the bow suspended
over the following trough.The final shot has
the sequence starting again.

This is carried on offshore as well, only on
a much larger scale. With our types of
designs the waves' faces are not a motion
issue because our hulls penentrate the wave
face so easily. But the troughs that follow
facecan be, under some conditions,a prob-
lem.That's where the slamming comes
from, falling into the trough. How a bow
shape does as it falls into the trough is a
product of the same characteristics that get
it through the wave face. If it handles the
wave face smoothly, it will handle the
trough which follows as well.

Seagoing Comfort
It soundsobviousto say that for acruising yacht tofulfill itsdesign mission it must go cruising.
Yet very few do. Therearelots of reasonsfor this, but the one that seemsto be the most prevalent
islack of comfort — either emotional or physical.
These comfort issues comeinto play mainly during off shore passages. Sure, most of your time
is spent at anchor, but that 10 to 15 percent of the time which is spent at seaisthe bottom line. If
you are hot comfortable heading offshore, for whatever reason, you won't go cruising.
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| enjoy being at seaon acomfortable, efficient vessel. | lovethefeel of theboat working itsway
through the waves (aslong asit is mainly downwind that the working is going on!). | can even
tolerate afew daysof upwind sailing. But | intensely dislike rolling around off thewind, slewing
on and off course while reaching, and hobby-horsing when heading up wind.

Linda, ontheother hand, enjoysbeingin port. Period. She putsup with our passagesasameans
to an end. If conditions are ideal, moderate breezes, seas that aren’t too rambunctious, and per-
hapsafull moon, she'll enjoy the passages, too. But most of the time shetoleratestheride.

If shedidn’t tolerate the ride, then we wouldn’t be cruising. Of course, having cut our teeth on
the discomfortsinherent in atypical CCA cruising design like Intermezzo, we know what it isto
put up with aless-than-ideal motion on along passage!

Fortunately, thevery designfactorsthst makefor good performancein heavy weather alsoyield
very comfortable boats in more moderate conditions. And that’s what we've always worked
towards— comfortable seaboatsthat do their best to hel p their crews cope should they be caught
inareal blow.

We can see ho reason why thelessonswe'velearned al ong the way cannot be applied by others
inthecruising fraternity.

In the past two decades our designs have evolved along the path of least resistance (pun
intended). Aswe've found waysto reduceresistance (drag) in hull, fins, and rig, we've been able
toreducerig size (making the boats easier to handle) whilemaintaining areasonabl eturn of speed
inlight airs.

Thesamedesign characteristicswe've been discussing in previous sections, when takento their
most efficient combination, also yield very comfortable hull shapes.

Take the relationship between overhangs and displacement for example. If you compare Inter-
mezzo |1, one of thefirst inthe Deerfoot series, which wasjust under 63 feet (19.4 m) long witha
displacement of 47,000 pounds (21,315 kg) and awaterlinelength of 54 feet (16.6 m), toadesign
like the Sundeer 64 with the same displacement but a waterline of 64 feet (19.7 m), look what
happensto motion.

First, theentry anglesaremuch finer with thelonger waterline. The Sundeer 64 comesinat 12.5
degreeswhileIntermezzo 11 is16.7 degrees.

At the same time, as the waterline is lengthened, longitudinal stability goes up. Intermezzo |1
reguired 6,550 foot poundsto trim her oneinch, while the Sundeer 64 hasalongitudinal stability
of 10,000 foot poundsto trim an inch. That’sa50 percent increase in fore-and-aft stability.

Intermezzo |1, with her shorter waterline and | ower longitudinal stability, required significantly
moreflarein her topsidesto create reserve buoyancy so that she would keep her decks dry when
running downwind in big seas. On the other hand, the longer waterline of the Sundeer 64 and its
much higher longitudinal stability mean that almost no topsides flare is required. The buoyancy
required for hard driving downwind isinherent in the longer waterline right from the beginning.

Now look what happens when you are beating into a trade-wind sea, say making the passage
from Panama upwind to theWest Indies or Florida.

One design has a very fine bow coupled with very high longitudinal stability. As bow meets
wave, the bow beginsto slice through the sea. Because thereislittle topside flare the bow can get
well into the wave before the wave really gets a grip and starts to force the bow up. At the same
timethisbattlein theforward end isgoing on the higher longitudinal stability, iscausing the over-
all hull toresist any changein trim. In other words, it does not want to start hobby-horsing.

When the bow of Intermezzo I first beginsto dlice into the wave, it is 32 percent fatter at the
waterlinethan the Sundeer 64. Asthewave movesaft down the hull it beginstolift up thetopsides
and so feelsthe reserve buoyancy. Between thefuller entry angle and reserve buoyancy there’'sa
lot more volume for the wave to push against. Resisting thisis 40 percent lesslongitudinal buoy-
ancy. So, this shorter waterline design is going to start hobby-horsing alot sooner, and with alot
more magnitude than the longer waterline vessel.

Hobby-horsing is a big issue with sailing and motorsailing. At some point, even motorsailing
becomes problematic and you haveto slow way down and/or change course so that thewavesare
more at an angleto the bow.

Asthe hull pushesthrough the wave, especially if you have on agood head of steam, the bow
dropsinto the trough which follows the wave. Itis at this point that alot of modern designs have
acomfort problem. If you combine light displacement with wide entry angles, you end up with a
lot of areaat the bottom of the hull that slams down into the trough of the wave.

Thefiner the bow section, thelessareawhen it first meets the water, and so thelessviolent the
collision.
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Somedesignersfeel that aV-shape hasasofter impact. Thisisindeed the caseif you aretaking
the wave straight on. However, if you are heeled over, and taking the wave at a normal sailing
angle, theV actually will put moreflat into contact with the trough bottom than a nicely rounded,
narrow U shape.

| can tell you unequivocally that as our waterlines have gotten longer, entry angles narrower,
andforward sectionsmoreU shaped, our ability to maintain agood head of steam with reasonable
motion hasincreased wonderfully.

Now turn thiswhole question 180 degrees and look at what happenswhen you are driving hard
downwind, perhaps running before amajor stormin breaking seas.

Here the hull shape needs revolve around two issues. First is the ability to maintain steering
control. Aswe've already discussed at length, you know that balanced hull lines, good length-to-
beam ratios, and large spade ruddersare al key ingredientsto this capability.

Equally important in breaking seas, however, isthe ability of the hull shapeto accelerate down
awaveface, hit the bottom of thetrough, penetrate the back of the next wave, lift, and keep mov-
ing with minimum loss of speed.

If the hull does not have enough longitudinal buoyancy, the bow may bury itself into the back
of the next wave, decelerating rapidly in the process. This decelaration, if accompanied by a
breaking searearing up behind, can lead to a severe broach or pitchpole. It also putshuge strains
ontherig.

On the other hand, if you have too much reserve buoyancy the same thing can happen. Asthe
hull drives down the sea and into the back of the next wave, as you begin to call on the bow's
reserve buoyancy drag builds up, and the boat decelerates rapidly. You then have the same prob-
lemsasabow that |acks buoyancy, only your feet areinitially drier, astherewill be lesswater on
deck with thistype of hull when sailing downwind.

We know from experience that in breaking seas and strong winds (70 knots plus) that Inter-
mezzo |1 would do thejob, although you would need to take care on particul arly steep seasto“ pull
out” beforehitting the bottom (head alittle to windward). Weal so know that the newer generation
of bow shapes do an even better job, decelerating less as they overrun the next wave while at the
same time keeping the decksdry.

The same mechani cs that work upwind also work downwind. You want to be ableto dide into
theseawithlittle resistance, at the sametime bringing lotsof longitudinal buoyancy to bear keep-
ing the hull intrim.

And when you have 40 percent more longitudinal stability working for you at the waterline
level, you don't need al that bulky reserve buoyancy to get the job done.

Thisisapoint missed by alot of “experts” They take alook at our very narrow bows and
exclaim that we' [l be stuffing our bowsinto the next wave. What they forget isthat narrow shape
isvery long. What we are doing, in effect, isremoving the “fat” volume of afull bow and adding
back in the form of waterline length which is very narrow. And because this volumeis added to
theend of theboat, it hasalonger lever arm withwhich to exert force. Thisiswhy thelongitudinal
stability is so much higher in the Sundeer 64 when compared to Intermezzo I1. The net effect is
that thesevery narrow bowsare actually much moreefficient at staying ontheir linesasthey drive
down abreaking sea. Andthelonger waterline, asyou aready know, hasalot lower drag at speed.

The bottom line is that when the chips are down, our newer designs can run before a storm at
much higher speeds than the older Deerfoot-style vessels, with the same level or better steering
control.

It is ahappy coincidence that al of the issues we've just been discussing, which lend them-
selvesto better performance in heavy weather and when sailing upwind, also contribute to com-
fort. Thereisless pitching motion, and with the boat able to maintain a straighter coursethereis
less slewing around on all angles of sail. Thisis especially important when sailing downwind in
thetrades, astrade-wind roll can be almost totally eliminated.

You are probably sitting there wondering what the trade-offs are. Thisis, after al, a sailboat
we'retalking about, and there is always a negative somewhere to balance the positive.

Inour case, aswe'veadready alluded, it comesin light-air performance. Wedo haveahair more
wetted surfacein our higher speed hull shape than would bethe casefor alighter air design. And
we pay that much-discussed drag penalty for astern that tendsto submergeat full load. However,
inacruising (not racing) context, we feel that the advantages far outweigh the disadvantages.
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Interior Issues

Having discussed hull and rig design, fins, and comfort, we come finally to interior design
issues. If your cruising design has successfully madeits passage and you are cozily at anchor, you
then look to theinterior for your comfort.

From a cost, weight, and comfort-at-sea standpoint, keeping the interior centralized —i.e., in
the middle of the boat as opposed to the ends— makes alot of sense.

Wefind that over the yearsathird or more of our hulls have ended up being devoted to ground
tackle, sails, machinery, and lazaret space (in the fore-and-aft watertight areas). This may sound
likealot of thehull “wasted,” but | can assureyouthat itismorecritical toyour cruising happiness
to have the ends properly used in this manner than just about anything el se you can think of .

Thisleaves uswith two-thirds of the hull left for interior accommodations, and all of thisisin
the center of the boat, where beam and depth are greatest, and where motion isleast.

A lot of folksask us questions about narrow beam and interior layout. And while our maximum
beamsaretypically 10to 20 percent narrower than other cruising designs, thisbeam is spread out
over amuchlonger waterline. Whenyoulook at it thisway, you find that our average beam, where
the accommodations arefitted, is not that much different than fat boats with pinched ends.

We typically have better space at the ends of our living areas than others. It is in the saloon/
galley areaswhere our beam isless. However, the use of flush decks, hull windows, and relatively
wide sole areas gives us the visual impression in the saloon/galley areas of much wider designs,
without having to carry the negative baggage in terms of weight, drag, steering control, and cost
associated with excessively beamy boats.

The feeling of space below isvery much afunction of how theinterior isdesigned. Thisisfar
more important than a bit of hull beam. We maximize our visual openness by keeping furniture
above counter height to aminimum. Thisway your eyeisallowed to go right to the hull edge. If
there are lots of high lockers then your eye stops at the inner edge of the joinerwork (thiswhole
issue of interior design is covered in much more detail toward the end of the book).

All of our yachtshave had the owner’ ssuitel ocated forward, for several reasons: Ventilation is
much better forward than aft. Under power, the forward stateroom is further from prop and
enginenoise. Atanchor itiseasier to hear anchor-chain noise— acomforting factor inless-than-
ideal anchoring conditions. In most cases, if you want to have two guest cabins, these have more
space aft in which tofit.

One negative with this arrangement is that sleeping forward isless comfortable at sea. Inany
case, most of our clients prefer to sleep closer to the cockpit or pilothouse when sailing short-
handed. Thisway they can be easily awakened should thewatch require assistance.

and lazaret.

and down wind.

Three interior plans of
past projects.Top to bottom
these are a Deerfoot 58,
Sundeer 64, and Deerfoot
74.They all include signifi-
cant space in the forepeak

Of the three boats, the
Sundeer 64 (middle) has by
far the narrowest entry
angle, almost 20-percent
finer at the load water line
than the earlier designs.
They all have hull forms
which are balanced with
heel.The Sundeer 64 in scale
has the smoothest ride up

TOC

e

Last Chapter

o

Next Chapter

o

Help!




480 SUNDEER PRODUCTION SERIES

SUNDEER PRODUCTION SERIES

Inthefall of 1991, after acold but exciting spring and summer cruising in Canada and Alaska
with Sundeer, we were back in Southern Californiafor a couple of months waiting for the right
season to head to the South Pacific. We decided to take adrive to the high desert in Arizonaand
New Mexico.

After aweek of driving and enjoying the scenery we stopped in Tucson for the evening, had a
wonderful Mexican meal, and saw ashooting star (always an omen).

Beforelong we werelooking for ahouse or apartment to rent for acouple of months beforewe
headed off again on the boat. Everyone said it was impossible, but within aweek we'd found a
lovely little house, furnished completely, at avery reasonable price.

We settled in and began to enjoy lifein thissmall but invigorating university town. We've both
always loved the high desert, and the Tucson area offered us an interesting mix of intellectual
stimulation, wonderful floraand fauna, and aslower paced lifestyle than that of Southern Califor-
nia. In short order we had found a piece of property and decided to build ahouse.

This meant Sundeer would be sitting at the dock for a year plus while the house was con-
structed. That seemed likekind of ashame, and besides, after 27,000 mileswe had someideason
how the breed could beimproved.

Neither one of usreally wanted to sell Sundeer, yet it wasthe prudent thing to do. It just didn’t
make senseleaving her at the dock for the next 12 to 15 months. The market was quite weak, and
| didn't really think she'd sell.

However, within amonth of thefirst ad being printed we had two good offers on her, and before
werealized it we were without aboat.

Over the next couple of monthswe had anumber of callsfrom disappointed folkswho had seen
thead but called too | ate. Several of them asked about usdoing asistership for them. However, we
wereretired from the boat business by thistime and really didn’t want to take on the onus of one
or more new custom projects. We'd save that energy for our own next boat!

Linda and I have now been involved in close to 50 large cruising-yacht projects. These have
involved all sorts of designsand owners, and whilethe majority of the projectshave been over 65-
feet (20m) in length, they’ve almost all been optimized for use by a couple — even our 80-foot
(24.6) designs. We' d been asked on anumber of occasionsto do production boats, but didn’t want
to deal with the quality problems, and we didn’t want to make compromises.

Sundeer 64

I mentioned the reaction of thefolkswho'd called too late about Sundeer to afriend in the pub-
lishing business, Jim Gray, and he suggested | call Everett Pearson at TPI. They had areputation
for building quality production boatsbut normally did only “house” brands—i.e., boatsinwhich
they had afinancia stake. Hefelt that we and TPl might make agood team. | was dubious, but at
that moment had the time, and if we could find a low-effort means of building ourselves a new
boat and afew other boat buyers came along for theride, well that might be okay too.

Asit turned out, Everett felt there might be amarket for our type of high-performance cruising
vessel, so we agreed to ameeting.

| went back and visited with the guysat TPl and was very impressed by what | saw. They were
not building our type of boat, or to our structural or finish standards, but they had the skillsto do
what wewanted. What excited methe most wasthe potential efficiency of building awholeseries
of sistershipsona production line. If thisworked out, we could deliver avery high-quality cruis-
ing yacht at an extremely affordable price.

I returned home to do the design work and see if we could round up some orders. TPl made
engineering and production time available, and we started to work as ateam.

Theinitial results surprised everyone. It seemed like only afew monthsinto the program we'd
sold out the first run of ten 65-foot (20m) yachts. This was at a time when the marine industry
worldwidewasin the doldrumsand in adepressionintheU.S.

All of asudden we were faced with doing a detailed design for a production boat. After six
hectic months of almost round-the-clock work, Linda and | were taking a breather, driving
through the Navajo country in Northern Arizona. We were talking about our own next boat.

We had originally intended to take one of the Sundeer 64sfor our own use. After al, this boat
represented the best of our original Sundeer with refinementsthat had comefrom alot of experi-
ence and dreaming. But as much as we liked the 64 we felt there was alot in the boat that was
oriented toward making guests comfortable. We were in Monument Valley, eating sheepherder’s
stew at arestaurant overlooking some magnificent buttes, when anew idea started to catch fire.

With both kidsnow out of the nest and unlikely to visit usfor morethan short periods, what was
the point of letting guest accommodations figure so heavily into the equation? Why not do aboat
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for just thetwo of us, that would accommodate acouple of guestsfor aweek or two ayear, but for
therest of thetime betotally oriented toward our needs?

The minute you take this approach, all sorts of good things begin to happen. For one, we could
create almost as much visual space in the saloon/galley area as we'd had on Sundeer and Inter-
mezzo |1, inamuch smaller boat. The smaller sizewasabig plusintermsof acquisition and main-
tenance costs.

| started to think about the type of rig and hull shape while Lindathought about the accommo-
dationswe'd liketo have.

When we reached our stop for the night, | wasready for some scratch paper. We started to draw
layouts and rigs. Before long | was hooked on the concept. Linda, with amore realistic view of
thework involved in atotally new design, was more sanguine about the concept.

However, by the time we'd returned to Tucson four days later she wasintrigued enough with
the potential to signonfor theride.

Sundeer 56
We decided to see just how small a boat we could work in what we felt to be our minimum

requirements. We dug out thedrawingsfor four of our favorite designs, Intermezzo 11, Terra Nova

(a58-foot/17.8m cutter we'd built in Denmark) the Deerfoot 61, and our own Sundeer.

We dissected each of these designsinto their best features. | went into the garage and found the
“next boat” notebooksfrom the seatrials of these designs (wherein werecord our initial impres-
sionsof what we'd change the next time) and reviewed them. Within afew dayswe'd settled ona
basi ¢ concept: wewanted asaloon/galley areawhich had thefeel of Intermezzo 1, but scal ed back
to something in the size range of Terra Nova. The owner’s suite would again be forward, with an
aft engine room.

Thegalley layout was up for grabs, and we had anumber of different approachesthat would fit
well inthe space allocated. Wefelt asingle aft cabin would work finefor guestsand, if positioned
correctly, beagood seacabin for uswhen passaging.

The one areain which we disagreed wasthe head. | wasin favor of asingle, compact head that
would take minimal space from the interior. Linda felt the head should have a separate shower,
room for a washer/dryer, and be spacious
enough not to feel claustrophobic.

With some dimensions on paper for inte- Illlllll“ |||‘|”"“lll..l...."" i
rior elements the rest came pretty easily. An s I|||||IIIIIII\||\I|IIIII||||.. ot
aft engine room, with a straight-drive four- ~ { usy ‘|||lIIIIII!\|1|1I|IIII||.... ':y',,;.n »
cylinder Yanmar was added to the back end. ~ {i \,\%““|||II||||\|§||||l|lll.""',l}hf['5
A forepeak for sails and ground tacklewas Nt HH'!#,"' LLIA)
added to the bow. ‘

Before long we had come up with alength
of around 52 feet (16 m) asastart. | fired up
the old computer and began to draw hulls.

Hull Shapes

I’ll readily admit that when it comes to
making passages, Lindaand | are spoiled. We
like to make them fast and in a reasonable
degree of comfort (we've paid our dues on
wet, uncomfortable boats in the past!). One
of the problems that quickly became appar- e
ent in a hull of this length was that it was RS )
going to be tough to draw anicely balanced Q;ga‘\s;:ggvﬁ SO et de s A
hull, that need good steering characteristics, ST
and would make reasonable progress up
wind. ,

Try as| might, | couldn’t get afine enough ,
bow shape that would fair into a balanced set Two views of the Sundeer 56 hull. As you
of linesin 52 feet (16 m). No problem here, can see at the bottom, even when heeled to
just add some waterline. Keep everything 20 degrees this hull shape remains balanced.

: . This gets harder as cruising boats get smaller,
else the same, and stick some more point on as the length-to-beam ratios increase With a
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the pointy end. beam of 13.75 feet (4.23 m) the length-to-

After several hundred hull shapes we set- beam ratio is 4.14 at the deck and 490 1 at
tled on an additional 5 feet (1.54m) of water- the waterline. The half-entry angle at the
line. This addition to the hull would greatly bow is 13 degrees, which accounts for the

smooth motion uphill.
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We made the keel
a hair wider than
required for ballast
so that we could
install a large bank of
traction batteries
(above) in the sump.

improve boatspeed, heeled balance, and upwind penetration of
waves. The cost was moderate— just asmall increasein the amount
of hull and deck laminate. It wouldn’t affect handling, aswe'd keep
stability in the same range. Except for some extra tooling costs and
the cost associated with the extralaminate, this was a total win/win
situation.

Asthe design progressed, we realized that significantly lengthen-
ing the waterline would yield benefits in boatspeed, comfort, and
wave penetration. We also found that it would be possible to design
the hull so that we could mold it intwo lengths, making it possibleto
amortize the tooling over more boats. We ended up with 60-foot
(18.5m) linesthan could efficiently be shortened to 57 feet (17.5m) if
reguired.

Fins

This was the easy part of the equation. We figured that 6 feet
(1.85m) of draft was acceptable. With asmaller boat we knew therig
would be smaller, so a much shorter chord keel foil could be used.
This increased aspect ratio, so we knew we'd have a more efficient
foil than on some of our larger boats where draft was still limited to
the samerange.

We'd had such good luck with the special foils that Dave Vacanti
had designed for the 64 that we decided to use the same approach
again, allowing enough volumein the keel sump for a set of traction
batteries.

Sailplan

The sailplan offered us some new opportunities. With a smaller,
very easily driven hull shape, the rig could be larger in scale (com-
pared to the boat size) than
we normally used, yet still
easily handled by the two of
us. After looking at a variety
of configurations it became
/ apparent that alarge mainsail
/ and small jib, laid out on a
fractionally rigged spar,
[ offered the most boatspeed
/ for theleast effort on the part
I of the crew.

The final dimensions gave
us aworking jib of less than
500 square feet (47 square
meters), not much larger than
the staysail on some of our
boats.

Working with Dan Neri at

North Sails Rhode |sland, we
came up with amainsail that
stuck almost 3 feet (0.9m)

past the standing backstay.
However, because of the
angle of the backstay this

= mainsail would clear when
? tacking or jibing, aslong as
there was three to four knots

As long as you can handle the large main, the fractional sail-
plan, with its small headsails, is the easiest to handle and most
efficient cruising rig. You have an additional benefit in the lon-
gevity of the mainsail (as compared to jibs, which typically have
relatively short useful lives).

i of apparent wind on the sail.
In very light airs, or when
motorsailing, we could pop
in the first reef which would
keep the leech clear or the
backstay.

vi-r
:
st

-

o,

o,

TOC

v L A o

T
'?C;ﬁ.
=

-

TRy

ast Chapter

|'.'."-'.'.-'.-'.'

N
".'.\,"";%
e

P

ext Chapter

|'.'."-'.'.-'.-'.'

-\.-i-_—
ey

"
B

<

~ Help!

e




SUNDEER PRODUCTION SERIES

483

Although the mainsail is large,
full battens make it very easy to
handle. And when the time
comes to shorten down, popping
deep reefs into the main from the
comfort of the cockpit it about as
secure as you can get.

Keeping the jib back from the
bow makes it far simpler to
change headsails and to work
with the anchor.

The fractiona rig made it pos-
sible for the boat to sail with
mainsail only, afactor that was
very important to us.

We decided to keep the head-
stay well back from the bow. This
is more efficient for the sail,
makestheforedeck easier towork
on (for changing sailsor using the
windlass), and makes it possible
to set alargereacher or asymmet-
ric spinnaker between the mast-
head and end of the bow roller.
There's enough space so both
clear duringinside.

Deck Design

Thecockpit design, liketherest
of the boat, was optimized for a
couple with occasional guests,
the way we expected to be using
theboat most of thetime. Cockpit
seatswerelaid out long enough so
that we could sleep on them if
desired (or they could be used for
an overflow of guests). The best
way to get into the engine room
turned out to be via the cockpit
seat.

The coamings were created
with an eye toward either alarge,
enclosed dodger, or a hard pilot-
house roof (Lindafavors the lat-
ter, while | much prefer a dodger
which can befolded down and out
of theway).

As we had done on Intermezzo
I, we brought the main halyard
and reef lines aft. The halyard,
clew reef controls, and mainsheet
were put on the starboard side.
We specified an electric winch
and series of rope clutches to
make reefing, jibing, and raising
the mainsail easier. On the port
side of the coamings we alowed
for the luff reef lines, the vang
tackle, and the traveler controls.

We arranged thewheel and sur-
rounding cockpit area so that
whoever was on the helm could
steer and trim sails at the same
time. The primary and mainsheet
winches were all easily within
reach (weinitialy looked at twin
wheels, but discarded them, as
they interfered with the main-
sheet and reefing controls). In
order to have adequate headroom
without making the topsides too
bulky, we utilized a very low
trunk cabin.
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When we think we're getting close to the end on a design we frequently ask Steve Davis, up
in Port Townsend, Washington, to do a rendering so we can get a 3-D feel for how things look.
This was his second drawing for us on the Sundeer 56. By this point the overall detail is pretty
close to what the final drawings show.

b//#

We did the first boat with a soft dodger. It was as as large as a pilot house but cost about a
quarter as much and weighed a lot less. However, many of our clients on these boats chose to
go with a pilot house (right photos). The main sheet, main halyard,and clew reef lines lead down
the starboard coaming to an electric winch.While the powered winch is not a necessity, it does
make things a lot easier,and when jibing or reefing in a blow it comes in very handy (upper left).
One of the advantages of a production boat is the neat details you can work into the molds. All
of the hatches have molded-in breakwaters to stop direct hits by waves, and to provide a base
for the attachment of storm covers (lower left photo).
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This trunk provided a base for Dorade boxes, and splash rails,
for al of the hatches. The extra height, in connection with the
splash rails, reduces therisk of an errant wave slap getting below
when the saloon hatches are cracked at sea.

Final Interior Layout

Wewrestled with theinterior layout for months, going back and
forthin each of theliving areaswith Phillip and AnneHarrill (who
are the interior-design part of our team). In the end, we came up
with what we both feel is the most livable interior we've ever
drawn for acouple.

Starting forward, we decided to reverse the master bunk, so that
our head wasforward and our feet aft. We did this recognizing the
fact that it would be less comfortable to sleep thisway at sea, but
the space worked so much better in port we were willing to accept
this compromise (besides, we knew from experience that we'd be
sleeping in the saloon or aft cabin on passages).

There werelockers aong the full length of the hull side, ending
in ahuge hanging locker on each side.

Rather than force a second head into this cabin, we decided to
buildinavanity. Thisway one person coul d bewashing up or shav-
ing at this sink while the aft head was likewise employed by the
other crewmember.

Two views of the main saloon (above).We kept as much of the
vertical surface light-colored to open the area visually. The corner
posts and fiddle rails are in timber to add some contrast and
warmth. This combination not only looks good, but is easy to
maintain over the years.

The sea cabin (lower right) has two good seaberths. There's a
large port through the side of the cockpit footwell that allows
good ventilation (the port is protected by the dodger) and
instantaneous communication with the person on watch above.
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The nav station is compact,
but there is enough desk space
to work well as an office. On a
starboard tack you can brace
yourself against the fridge box
to leeward.The locker aft of the
nav station can be used as a wet
locker, and the top is ideally
positioned if there’saTV in use.

The galley is laid out so you
can work in it at sea without
standing in front of the stove.
Fridge access (top right photo)
is from the top and side. The
freezer is top loading.

The master stateroom for-
ward has the feel of many of our
larger yachts, with plenty of hull
side storage on both sides
(including almost as much hang-
ing space as we had aboard Sun-
deerl).

In the bottom photo you can
see the vanity with sink and mir-
ror against the aft bulkhead. We
both really like this layout, as it
gives us two places to wash up.
A number of these boats were
built with a head up forward.
While this does give you two
heads aboard, you rarely need
the second one and it seems
like a big price to pay in terms of
visual space and storage area.
(You lose one of the hull-side
hanging lockers with this
arrangement).
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The saloon/galley area ended up
dlightly longer than what we'd had with
many of our designs, but just a hair nar-
rower due to the somewhat narrower
beam of thisdesign. Theoverall impres-
sionisoneof space— lotsof it.

The galley has a huge amount of
counter area, with stove and sink offset
so that you can work at sea without
being in the line of fire with anything
that is hot. The fridge has top- and side-
opening doors while the freezer is top
opening for maximum efficiency.

We were able to work in a very nice
ship’s office with alarge hanging locker
behind it. The top shelf of this locker
wouldwork well foraTV, if therewasto
be one aboard, and the hanging locker
could be used for foul-weather gear or
saved for something more valuable.

Nothing took more design work than
the aft cabin. We had decided early onto
have a single cabin. By placing it adja-
cent to the cockpit, the off-watch was a
whisper away from the crew on deck,
something which makes both of ussleep
better.

We eventually went with an over and
under design on the bunks, although a
case could be made for one bunk — a _
tight double — up at counter height. ° o o
This would be somewhat less comfort- The aft head is quite large. There’s a toilet at the for-
ableat seadueto the higher position but ward end (well wedged in for use at sea).The sink and
offer all sorts of storage potential below vanity provide plenty of space for doing all those

- . things that are required before going out on the town.
and provide agreat work surfaceforbig At the aft end of the compartment is a shower area

projectsif required. . with room for a compact washer/dryer.
And in the aft head? As you might

expect, Lindagot her wish. A really large space, with room for awasher/dryer and a separate aft
shower area.

Systems

Systemswere based on an all-DC approach, the same aswe' d been using for anumber of years.
Traction batteriesin the keel, DC refrigeration, and heavy-duty alternators on the engine.

Two large auminum fuel tanks were worked into the engine room, giving us 240 gallons (930
liters) of fuel. That’senough to move us 1,500 milesor morein smooth water at aspeed of around
8knots.

Water tanksweredesignedin behind thefurniture, intheform of ballast tanksbetweenthemain
saloon bulkhead and the aft end of the galley. These provided 340 gallons (1,310 liters) of capac-
ity. The concept wasto just carry the windward tank full when passaging to reduce heel angle.

An 88-horsepower Yanmar was specified. In theory, this should give us about 10 knots of boat
speed flat out. However, 8.5t0 9.25 knotsisamorerealistic cruising speed.

In Production

By thetimewe'd finished the design work, Lindaand | and the Harrillswere very excited about
this boat. The question was, would anyone el se share our enthusiasm?We needed a minimum of
eight ordersto make it worth starting a separate productionlineat TPI.

TPI waswilling to commit to afixed price for 12 boats. So we put together some propaganda
and within avery short period of timethefirst eight customershad signed on thedotted line (even-
tually 16 of these boatswere built intheinitial production run). Thiswasespecialy gratifying, as
awhole series of industry experts had told us that the design was too specialized to be commer-
cially successful.
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At Sea

In the water the Sundeer 56 has proven to be as exciting as she looked on paper. Sheisafast
sailor (weregularly hear from ownerswho average 175 to 200 miles aday on passages), motors
efficiently, and hasthe most livableinterior of any of the smaller boatswe've designed.

Thefractional rigisan absolute dream to sail. In light-to-medium airs you can almost tack the
jib by hand once you get your timing down.

The boat balanceswell and can fly downwind in the strongest breezeswith WH Pilot doing the
steering. Of the 16 boats built so far, 13 have gone cruising.

We'd be sailing one ourselves right now except for the legend of Beowulf.

Next?

By thetimewe' d sold amajority of the Sundeer 64sand 56s, Lindaand | had realized that build-
ing production boats was no panacea. It was every bit as hard as doing custom yachts, and there
were alot more peopleto deal with. Rather than simply doing one design, getting afew sailorsto
go along with us, and then getting aboat and going sailing, we'd created another large, complex
business. And while
we'd enjoyed meeting
the new clients and
hel ping them fulfill
their dreams, the
demands on our time
were far more than we
had planned on at the
start.

The bottom line was
that we were not doing
any cruising, and
something had to give.
Accordingly, when the
last of the Sundeer 56
production run was
completed we decided
to forgo the produc-
tion-boat business.
There just wasn’t
enough time for it, the
odd custom project,
and our own cruising.

We felt bad in that
we realized there were
folks who would still
like to buy these boats
(and since only one of
the 56s have come on
the market — and it
sold quickly — the
wait is liable to be
long).

However, Linda and
| had been too long
away from the sea, and
it was time for some
serious cruising. But
you never know,
maybe we'll get bored
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OTHER VIEWPOINTS

So far we've been hogging the stage with our own view of what makes anideal cruising boat.
That there are other opinions on the subject goeswithout saying. Thereare, infact, about as many
viewson any given design subject asthere are designers, boatbuilders, and owners.

Figuring that you might benefit from viewpoints other than those of ours, we've asked several
designerswhosework we respect to submit one of their seminal designsfor your perusal, and then
let them tell you in their own words what they feel about what goesinto agood cruising yacht.

LARS BERGSTROM

Lars Bergstrom is one of the
most innovative yacht designers
we've known. Over the years he
has developed all sorts of interest-
ing things, from his B&R rigs to
pivoting rudders controlled air-
craft-style with small trim tabs.
Lars has also done a series of
extremely interesting racing and
cruising designs.

| first became aware of hisracing
designs with Tuesday's Child,
which he did for Warren Luhrs.
Next came Thursday’s Child. Both
boats were innovative in the
extreme and pointed the way
toward Hunter’s Child in which
Warren Luhrs, Lars, and Steve
Pettengil broke the New York-to—
San Francisco clippership record
viaCapeHorn. Hunter’sChild was
recently raced by Steve Pettengil
to asecond overall inthe BOC.

Subsequently Lars did an Ulti-
mate 30, Benz Express, for Bill
Whitmore. Bill and Larsgot tofig-

The 68-foot (20.9m) Route 66 at speed on Narragansett uring that a blown-up version of
Bay. The asymmetrical spinnaker is a real powerhouse down- Benz Express might make a really
wind. With 3,000 square feet (284 square meters) of area, interesting cruising boat
projected well forward on the bowsprit, you know you are Theresult: Route 66 '
going to be moving right along. : )

The small, high-clewed staysail is actually the normal work- Hull Design Criteria
ing headsail. The outer headstay is used for a light reacher. L ars works toward the same cri-

(Billy Black photo) teria as the rest of the designersin

this section: the hull needs to be
balanced with heel sothat itiseas-
ily steered, and to be comfortable
at sea.

The shape of Route 66 iswhat |
would call amodified BOC hull.

It is quite narrow on the water-
line, with a broad beam (19 feet/
5.84 m) at thedeck carried well aft.

Cruising displacement is avery
light 34,000 pounds (15,420 kg).

The heeled hull sections are
elliptical in shapein planview, and
Even though Route 66 is very beamy on deck, she has a maintain a constant curve-of-area

narrow waterline. The hull sections are totally circular, as heel increases.
reducing wetted surface to the minimum.
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This can, however, get you into
difficulty if those heeled sections
keep the bow in the water and
angle the hull and keel relative to
thewater flow. When thisoccurs, it
islike a huge leaway angle being
placed on the boat and tends to be
very slow.

& What Lars does to get around
thisis provide enough volumefor-
ward so that the bow actualy lifts
out of the water a bit with heel. In
effect the heeled alignment of the
ny \ boat is almost parallel with the

upright alignment.

Lars puts it this way: “When a
B&R hull heels, the bow rolls
around the line (parallel with the
center) and out of the water, and
= the stern stays the same. Our hulls
have circular sections only, like a
barrel, and havethe samewaterline
with any degree of hedl ”

Larsaddsthat, “Wehavefoundit
very important not to have a deep

The profile view gives you a good idea of the compact yet foreship (forward hull section) on
efficient rig proportions of this cruising rig. The main is the hulls, asthe foreship has aten-
1,250 square feet (118 square meters), while the jib is 550 dency to steer the boat, which in
square feet (52 square meters). turnregquiresmorerudder surface.”

The half-entry angle of the hull is 11 degrees, the narrowest of all the boatsin this section, and
comparable to what we draw. When you coupl e this with a fore-and-aft prismatic of 0.60, you
start to see the potential for some serious boatspeed, with reasonable comfort with a bit of sea
running.

Larsisan aeronautical engineer by training, soitisnatural that he would look at how to create
astableaircraft, and then apply the same principlesto sailboat design. In an airplane, you always
design the center of gravity soitisforward of the center of liftinthewings. Thisway, if you have
your elevator (horizontal tail assembly) trimmed for a certain speed, the airplane will maintain
that altitude, even when you let go of the controls.

Lars usesthe same approach in hull and fin design. If the center of gravity can be brought for-
ward of the center of lift for the hull and keel, the boat hull will track (assuming the sailsare bal-
anced) without input from arudder.

Of course, inacruising boat, it is sometimes very difficult to get the CG that far forward. The
alternativeisto have asmall, fixed, vertical surface well aft. On Route 66 thistakesthe form of a
skeg from which the prop protrudes. Another way to deal with this, accordingto Lars, isto make
thetop 15 percent or so of therudder fixed to the hull. If therudder islost, you still havethat small
fixed section to help with tracking.

Spray Deflectors

Some heavy-weather, real-world experience, together with tank-test data, indicated to L arsthat
at very high speeds, above 24 knots, the energy from the bow wave climbing the topsidestendsto
pull the bow down, causing it to submarine.

To get around this potential problem, hefits spray deflectorsfrom the bow aft about athird the
length of the hull. Thesedeflectors are perpendicul ar to the hull and 2inches (50 mm) wide. When
the spray climbsthetopsidesand encountersthese deflectors, thereisareaction, forcing thewater
back down and creating alifting force for the bow in the process.
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Keel Design

Asyou have seeninthephotosof Lars keelsinthekeel section, heisno stranger to bulbed fins.
But for acruising boat, adeep, fixed bulb hasalot of disadvantages. For Route 66, L ars devel oped
apivoting keel. In effect, thisworks like a giant centerboard. Draft with the keel deployed is 16
feet (4.9 m). With the keel rotated upitis5.5feet (1.7 m).

Thefin hasasmall trim tab that helpsto create lift, reducing the need for the hull to assume a
leeway angle.

Thekeel isoperated hydraulically, withasmall el ectric motor turning ahydraulic pump (which
also powersthe primary winches). Thereisapressure-relief valveto allow thekeel tokick upif it
takesthe ground.

Steering Control

Lars haslong been an advocate of atilting rudder. Using atransom-hung rudder blade, with a
pivot at the top and track at the bottom of the transom, the rudder blade can be angled from side
to side to keep it vertical asthe boat heels. This has two advantages. First, with the rudder kept
vertical when the boat isheeled, it isfar more efficient than it woul d otherwise be with the boat at
high heel angles. Second, because of this higher efficiency, the rudder can be smaller than would
otherwise bethe case.

The rudder isfitted with asmall trim tab, to which is attached the autopilot drive. The trim tab
forcesare very light, so asmall pilot doesthe job. Thetrim tab in turn devel ops huge amounts of
forceto control the rudder.

B&R Rigs

Lars, together with his partner, Sven Ridder, developed the B&R rig many years ago. With
Route 66 they took the process one step farther, mounting the mast on atripod, efficiently distrib-
uting the compression load to the hull.

Larsexplainstheriglogic: “In addition to the safety factor, the B& R rig on Route 66 is com-
pletely self-tending and trouble-free once properly set up. Thereis little risk of metal fatigue,
except in the forestays, because none of thewires ever go slack. Having no backstay alowsfor a
large, full-roached, fully battened, long-life mainsail for extra horsepower and ease of handling.
Theonly priceto pay issomeincreased mainsail chafe from the 30-degree swept spreaders, and
someloss of upper-end headstay tension, whichisof little, if any, consequenceif jibes are prop-
erly designed. Also, changesin mainsail shape must be done with outhaul, vang, and luff tension
rather than changing mast bend, which should be fixed with this rig. The fixed vang-sheeting
arrangement for themainsail greatly reduced mainsheet loads and makesfor amuch safer cockpit
areawith the boom at afixed height overhead.”

Sail proportions are modest for a vessel of this size. Note the very large mainsail and small
headsail. Thiskeepsmost of thedriveinthemain, whereit ismost efficient, especially downwind.
Mainsailsare also much longer-lived than jibs, which meansthat over timethisrig configuration
will cost alot lessto own than onethat is headsail-dependent.

Water Ballast

Larsisastrong proponent of water ballast for cruising. As he putsit, “I very strongly believe
that water ballast isthe simplest, easiest, and least costly way to achieve stability for thefirst 20
degreesof heel. Theamount of water requiredisvery easy to control. An empty tank hasthe added
advantage of being buoyancy area should it be required. As the hull shapes that we use have a
narrow waterline beam that isaround half the beam of the boat, using water ballast meansthat the
weight of the water ballast has along moment arm.” Each side has 220 gallons (1,892 liters) of
salt-water capacity.

Air Slot

Hunter’s Child and Route 66 are both fitted with air slots aft of thekeel. Larsexplains, “ There
are three basic types of resistance on a hull — wave resistance, surface friction, induced resis-
tance.

“Wave resistance is caused by the hull changing the water surface — it induces waves, by
higher- and lower-pressure areas on the hull. These areas deform the water surface (wave). This
increases rapidly with speed.

“Induced resistance is caused by side forces from keel and rudder to counteract the side force
fromthewind on the sails.

TOC

Last Chapter

Next Chapter

Help!




492 LARS BERGSTROM

“Surface friction is a resistance caused by
accelerating the water that is close to the hull
(boundary layer). Next to the hull, the water has
the same speed asthe hull and alittlefarther out it
8 has the speed of the surrounding water. The area
€ with a change in speed is the boundary layer. It
takes energy to accelerate the water in the bound-
ary layer. Intherear part of the boatsjust in front
8 of wherethewater ispulled up to make awave, a
K suction forms. It isthis areathat wefit aslot with
tubes usually going up to the cockpit area so that
air can be ventilated, by the suction, down to the
underside of the hull. Water is about 840 times
heavier than air, and therefore it takes more
energy to accelerate water than air. At the same
timewethink it changes the wave resistance, and
inthe near future we hope to be able to study and
testtheair slot sowewill better understand and be
ableto optimizethesizeand position of air slots”

Owner’s Comments

Whenyou have adesign thisnew, itisalwaysa
goodideatotalk tothefolkswho sail it. If they’ve
done some miles, so much the better. It givesyou
" areal-worldlook at how well theboat achievesits
design objectives. Bill and Mary Whitmore live
aboard Route 66 full time and have put 22,000
miles under her keel since she was launched,
including two trips back and forth across the

Atlantic.

4 So when Bill returned my call from a phone

¢ boothin Norfolk, Virginia, | wasreally interested
in his comments on how the design has stood up
tocruising.

My first question was about the average pas-
. _ . sage times at sea. Obviously this design has
e e T et xlemely igh spoed potertial, bt ust wht an

to visyually, but it makes a lot of gengingeering E;lhlig?%gswﬁeget out of the boat when they are

sense. (Lars Bergstrom photo) “Two hundred miles aday is areally bad day
for us” was Bill’s comment. “We mostly average 230 to 240 miles per day. Our best day’srunis
341 milesin 24 hours. We did this along the coast of Portugal. The wind was 110 to 115 degrees
apparent and blowing about 30 true. When my wife and | are sailing alone, we don’t push it. At
night, we slow down. If we're hitting 15 or 16, at night my wife gets nervous, so we ease off.”

When | asked about the autopil ot control at these speeds, Bill indicated there were some prob-
lemswith the way the Alpha pilot steered the boat at higher speeds. “ Sailing along at 14, 15, 16
knots, everythingisfine. Then, if weget astrong gust and westart sailing at 21, 22, or 23, the boat
starts to slalom back and forth. It's very uncomfortable. So when we're sailing fast, we steer by
hand.”

Bill continues, “ The problemisreally moretheAlphapilot than the speed. Weset it for acertain
speed, fast or slow, and everything isfine. But when the boat accelerates, it startsto oversteer.”

Since Route 66 has a very aggressive liquid-ballast system, | was interested to hear how Bill
used thisfeature.

“The water ballast takes 30 to 40 seconds to transfer from side to side. There are two 4-inch
(100mm) diameter pipes for this task. It takes about three minutes to fill the tanks using a 200-
galon (760 liters) per minute Pacer pump that is belted to the engine. We also carry up to 550
gallons (2,081 liters) of diesel fuel intwo sidetanksand aday tank. What | usually do iskeep the
day tank filled and keep another 200 gallons (757 liters) of fuel to windward. Thisispumped elec-
trically at 12 gallons (45 liters) per hour. If we are short tacking, we do not transfer the fuel, just
seawater.”

A bird's-eye view of Route 66 and her swept-
spreader rig.With a 30-degree sweep angle on
the spreaders, there is enough force in the side
stays to react to the headstay loads, eliminat-
ing the need for a standing backstay or runners.
This in turn reduces rig load. Most important,
however, is that it allows you to have a highly
efficient mainsail profile. Lots of sail area, with
a low center of effort, and low induced drag.
The ultimate formula for speed and comfort.
(Lars Bergstrom photo)
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Deciding how much water bal-
last to use is a trade-off between
comfort and speed. Overballast-
ing, sailing more upright, istypi-
cally slower than letting the boat
heel a bit more. But sailing
upright is much more comfort-
able than heeling.

Bill saysthat “ off the wind we
rarely allow the boat to heel more
than 10 degrees. Upwind and
reaching heel angle will vary
between 15 and 20 degrees. At
night we increase ballast or
reduce sail to ease up on heel
angle”

Bill loves the fixed-vang effect
on the boom. This meansthat the
mainsheet only adjusts angle of
attack on the sail, the uploads
being taken by the fixed vang.
This reduces trimming loads and
alowsafaster gear ratio between
winch and sheet. They adjust
draft with luff tension and the
outhaul, very much like you
would with aheadsail.

Downwind in the trades they
have a large reacher that they
attach to the outer headstay. “ The
spinnaker getsalot more usethan
| thought it would,” Bill contin-
ues. We've carried it up to 28
knots true-wind speed with just
thetwo of usaboard. But we usu-
aly just carry it to 14 knots true,
and then switchto thebigjib.”

| asked Bill what he thought
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Lars sent us this very interesting stability curve for Route 66.
The righting moments are found along the left side, while heel
angle is at the bottom.

The lowest figures are for the keel up, shallow-draft config-
uration with no water ballast. Notice how little diffrence there
is between this configuration and when the keel is lowered.

Where the stability really starts to jump is when the water
ballast is added.

The impact on Route 66 of the water ballast is far more
than any other cruising yacht we've seen, an increase in stabil-
ity of almost 40 percent!

I’
o T
o

about the pivoting rudder. “ Short

tacking we just leave it on the

centerline. Offshoreitisvery easy to adjust it to vertical. We unload the steering and crank it over.
The in-transom storage that this allows for the dinghy is great. We never leave our dink in the
water asaresult.”

Under power Bill reportsthat they do 7.5 to 8 knotswith the 50-horsepower Yanmar in smooth
water. Motorsailing they can get up to 12 knots very quickly with just the main up and a fair
breeze. They tend not to power upwind, finding they can sail faster and more comfortably. Off-
shore, Bill saysthey typically reach between weather systems, avoiding beating as much as pos-
sible.

Bill says that they tack through 80 degrees and the boat typically does not sslam when going
uphill, unlessthey arein very short seas.

When | asked Bill what he would change if he were doing the boat again, there was a long
pause. “1 think 1'd go with a 75-horsepower engine so we had better speed upwind. We'd add a
washer/dryer and asmall genset.”

That'sapretty short list!

(We are saddened to report that as were going to press we learned that Lars had lost hislife
whiletesting a prototypefor a motorized glider hewas producing. Theglider wasaradically new
design with exciting performance potential. Right to the end, he was pushing the edge of the
design envelope. Everyonein the marineindustry will misshiscreativedrive.)
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ANGELO LAVARANOS

We met Angelo Lavaranos back in 1979 on our first visit to Cape Town, South Africa. He had
started in yacht design in the UK with Angus Primrose, then moved on to the Sparkman &
Stephensin New York, before starting out on hisown.

By the time we'd gotten together he had a string of very nice-looking cruising boats and win-
ning racersto his credit.

Lindaand | were Angelo’sfirst big cruising-boat client. As we worked together on the design
on Intermezzo |1, | became more and more impressed with hisrange of talents. Not only was he
ableto draw avariety of design types, but he was an engineer as well (a combination not often
found in ayacht designer).

At the time we did Intermezzo 11, Angelo had on his board the preliminary designs for avery
interesting singlehanded racer which went on to become Voortrekker I1. This BOC and OSTAR
racer started many design trends at the beginning of the singlehanded racing phenomenon.

When | looked at those plans| just about started over on Intermezzo I1. 1t was obviousthe short-
overhang approach was the way to go. But we were committed to atight time schedule and were
working on avery tight budget. In reality, at thetimethe Vortrekker approach wasjust alittletoo
risky for usintermsof resale.

In the ensuing years Angelo became very well known for his innovative cruising and racing
designs. In 1990 he pioneered the “aircraft carrier” approach to singlehanded design with Allied
Bank. Thiswasthefirst of the super-wide, elliptically shaped hullswith twin ruddersto comeonto
the racing scene. In 1990 she won the Twostar transatlantic race, beating the next two boats by
over two days. Not only did she sport the hull-desi gn approach which the French wereto copy so
successfully, but she had one of the early large-mainsail, small-forward-trianglerig layouts. And
below the water Allied Bank sported akeel molded partially from spent uranium for alow VCG!

In the BOC around-the-world racein 1991, Allied Bank was |eading the pack by almost a day
when shefell to grief in acollision with ice near Cape Horn.

Keel Design

| asked Angelo how he approached the keel design issues of this innovative BOC design.
“Allied Bank had anormal elliptical fin (asopposed to abulb) because we used depleted uranium,
which we cast into three different 400kg pelletsthat stacked solid in the fin, with the sameVCG
asabulb. They could not manage abig casting for abulb. With the high-aspect fin (whose chord
would have been shorter on the bulb version), the platform could well have had a straight taper
and still had the right spanwise loading, etc. It would not have looked as good, though!”

Allied Bank at speed, planing on a beam reach. Angelo Lavaranos pioneered the wide-
stern approach to the singlehanded racers,showing the way to the French with this devel-
opment. (Angelo Lavaranos photo)
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Twin Rudders

Andonthequestion of steering oneof thesehulls, Angel o reports, “We havefound twinrudders
well-suited to the BOC type. Indeed, a single rudder would present areal problem [ventilation
when heeling] on the more extreme ones like Allied. These boats are so light and high-powered,
they can havevery full [almost powerboat] sternswith not much curvature or rocker, and no drag.
Theleerudder increasesimmersion and does not ventilate. Allied, with thetwo ruddersequalling
1.25timesthe areaof a single rudder, was broachproof and stable when driven hard under auto-
pilot. With one rudder out [of thewater], thereislessdrag. We have used twin rudders quite alot,
and on some cruisers where shallow draft is a problem and in one case where redundancy [on a
high-latitude 50] and broach proofness was wanted.

“Theoretically they haveto be more vulnerable to collision, although in practice | have had no
negative experiencein that respect. Maneuvering with asingle engine [on some| have used twin-
engineinstallations] like Beluga is a pain. You have to maneuver at speed to keep flow over the
rudders! At timesthisleadsto good spectator sport!”

Prismatic and Heel

Thereisalot of debate about prismatic coefficient [the distribution of volumein the hull] and
heel angles. Angel0’s comment on the Allied Bank type of shapeisinteresting. “What happensto
the PC when heeling is more affected by the characteristics of the midsection. My boatstend not
to ‘bulge’ on mid-topsides, like an old IOR boat, when the PC would drop on heeling. The wide
stern would equilibrate the volume [neglecting any rig-generated trimming moments] it would
have had upright, and so [usually] trim alittle by the bow on heeling. [Asaresult]...the prismatic
would not change much [with heel]”

Water Ballast

| asked Angelo his opinion on water ballast for cruising. “Water ballast hasagood, if muted,
application on cruisers. On aboat like Allied it is40 percent of the lightship weight acting along
way off center. Phenomenal improvements, not only upwind but reaching, arealsoto behad. The
wider boat theoretically 1oses something dead downwind [with due allowances for bigger rig],
whichismorethan madeupfor by themorestable[non-rolling] platform. They alwaysreach any-
way, there are no plusesto dead running.”

And about the wide beam, Angelo says, “ The large beam is misleading. They are dish-shaped
because they are light and have no depth. The amount of flareisterrific, and while not unusually
narrow, waterline beam is actually normal. So are the penetration and entry angles. We tend not
to usethe ballast for fore-aft trim, even though Voortrekker 11 had three tanks per side and Allied
had two. For beamy light-displacement cruisers, you can have morerig and have the same power
asafull crew sittingontherail. Even on heavier boats, theimprovement is5to 10 percent upwind,
and better penetrationinasiop.”

Beluga

If youtakethetypeof experiencethat adesigner likeAngelo hasand turnitloose on ano-hol ds-
barred cruising boat, the outcome is bound to be intriguing. That’s certainly the case with this
49 1/2-foot (15.13m) design. She's got a powerful, plumb-bowed hull shape with the beam car-
ried well aft. Thisadds stability and room to the boat.

You can get away with thisin heavy weather if you have twin rudders, which Beluga does. This
design displaces 24,000 pounds (10,700 kg), quite reasonable for a boat with a 44-foot (13.5m)
waterline and 14.7-foot (4.5m) beam.

The half-entry angle is 17 degrees at the waterline, fine for a boat with this sort of beam-to-
length ratio, so she should do reasonably well upwind against tradewind headsess.

Lifting Keel

Thereally interesting part of thisdesign, however, isthelifting keel. With the keel up, thedraft
isjust 3feet (0.9 m), and with it down draft is8.5 feet (2.6 m).

Thetrade-off isintheinterior space. Thekeel casing comesright up tothedeck. It takesawhop-
ping big visual chunk out of the main saloon. Still, when you think about a 3-foot (0.9m) draft,
maybeit isnot such abig priceto pay.

Another potential advantage of thelifting keel approach comesin astranding. If you have the
mechanical ability to raise the keel when you're aground, the escape back to deep water isgoing
tobealot easier.
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Beluga is an extremely interesting cruising design. She is
plumb-bowed, with a powerful aft hull shape then lends stabil-
ity as well as interior room to the hull With a centerline rudder
she'd be very difficult to handle due to rudder ventilation
problems.Angelo solves this problem with twin outboard rud-
ders, & la his BOC designs. (Angelo Lavaranos photo)

| asked Angelo about
range of stability and how
the boat handled with the
keel retracted. “The boat is

8 positively stable to 110

degreeskeel down. Shewas
not intended to sail with the
keel fully up, only motor
into shallow anchorages.
There was a half-up posi-
tion. Fully up, the stability
is still better than 90. With
theked right up and sailing
hard, | suspect steering
could beaproblem.”
Angelo goes on, “She

% went very well reaching

and running in light and
moderate airs with the keel
half up. Theoretically she
would motor a little better
with the keel up, but the
slim fin was not a high pro-
portion of the drag. The

| bulbwasstill out there.”

The keel israised with a
heavy-duty cable winch.
Thereisahydrauliclocking
mechanism to prevent
vibration, plus a mechani-
cal lock to ensure the keel
staysin place when down.

In order to improve sta-
bility and carry more sail,
the Beluga design is fitted
with ballast tanks under the
deck edge.

Two views of Beluga before launching. Left:You get a good feel for the bow shape. Look back
toward the middle of the canoe body and you will see the keel bulb in the raised position.

Right:The relationship of the twin rudders and propeller are quite apparent.With the rudder off-
center like this, the leeward rudder will always be operating at 100 percent efficiency. No loss due
to heel angle with a full end plate over the rudder at all times.This is a broachproof steering system,
the only way you can get a powerful stern to behave in heavy going. (Angelo Lavaranos photo)
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| love the looks of this boat in profile. The almost
plumb bow, nicely sprung shear, and heavily raked
transom seem to work together.With the keel in the
retracted position, performance under power is
going to improve. The negative is in the keel casing
bisecting the main saloon.

Beluga was originally fitted with a
masthead rig. The current version of
the boat is drawn with a fractional sail-
plan (above). The large main and
smaller headsails are more cruise-
friendly. There’s also a better chance of
being able to sail under mainsail only
with this rig.

Look behind the mast in this photo (above) and
you'll see a hatch in the deck, through which the keel
protrudes when it is in the raised position.

The big question is how to deal with the keel casing. Angelo has used it as a divider
between galley and the salon/nav area.

Notice the large beams at each end of the keel casing to stabilize the containment area
and tie the deck and keel together. (Angelo Lavaranos photos)
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ROGER MARTIN

In the USA the name Roger Martin
comes up when you think of perfor-
mance cruising and especially the
BOC. Roger has been drawing innova-
tive, high-performance cruisers for
years. BOC boats like Airco Distribu-
tor, Duracel, Grinnaker, and Coyote
have done better competing with the
French than any other boats from the
USA.

When | called Roger about contribut-
ing to this section, heimmediately sug-
gested welook at Cetacea, arecent 45-
foot (13.8m) design. Cetacea was
designed for Geoffrey Palmer, a prac-
ticing architect with many years of
cruising, including acircumnavigation,
in hispast.

About the design brief, Roger says
“Anintegral part of this philosophy was
that the boat be simple. The owner’s
understanding that simplicity is only
achieved by working through complex-
ity, wasaninvaluableasset. Itissurpris-

These two views of Cetacea give you a good feel for the
soft shape Roger Martin has drawn.The effect of the fore-

and-aft rocker and moderate displacement in the stern ing how few people in any field
will make for an easy motion as the boat works its way understand this!”
through the waves. Simplicity isarelativeterm. A gener-

This is very much a function of the displacement and e TS i
length of the hull. Roger feels that as beam is reduced, you atordor. ar Ico'ndltlhonl ng can b§ Consr(]:l
can get away with less rocker and relatively more power- ered simple! When Roger drew the
ful hull sections in the ends and still have a soft motion. lines for this boat, he allowed abit of a

fudge factor, for later use by the owner,
and worked toward a cruising displacement of 26,000 pounds (11,800 kg) Theboat floatsalittle
high on her lines at this point, as shereally has been kept simple.

Hull-Design Philosophy

Cetacea is a moderate-displacement boat by Roger’s standards. She has lots of freeboard, a
generous beam, conservative scantlings, and apowerful hull shape. When you couplethiswithan
aluminum mast and cruising draft of just 5.6 feet (1.7 m), keeping the vertical center of gravity
low enough requireslots of lead.

Asthisisacruising design, the key objectivesin the hull shape, according to Roger, were to
come up with acomfortable motion, moderate heel angles, and good performance (in that order).

Roger startsout with aboat that hasafair anount of beam for itslength, 14 1/4 feet (4.4 m) for
alength-to-beam ratio of 3.15. Thisimmediately raisesthe question of hull balance and steering
control. Roger dealswith thisby drawing ahull that hasvery little changein trim with heel. Part
of thisisaccomplished with afull bow (half-entry angleis 20 degrees) and part with a soft stern
shape.

If you combine abeamy hull with powerful ends, you can end up with avery quick, unforget-
tablemotion. To mitigatethis, and toimprove steering control, Roger hasdrawn alot of curvature
to the bottom (when looked at in profil€). The bow is barely immersed at the cutwater, and the
stern sections are very modest in volume.

Thisallowsthe boat to give to the waves asit moves upwind or on aclose reach.

Roger saysthat Cetacea has an extremely soft motion.

He commentsthat “this Cadillac motion can be attributed to several special features of the hull
design such as appropriate displacement, soft stern sections, abalanced waterplanein both fore-
and-aft and athwartshipsaxeswith little angle or no shape change when heeled, sufficient rocker,
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shallow forefoot, an Wi

‘end plate’ bulb on the R s
keel, generous free- mEs g TrSvERse
board, short overhangs, —
and a beamy hull that  axs or peeiep 7 7
sailsat low heel angles, "4
Thehull hasround sec- ™" {_ | :
tions forward and sails ~ EonTeeune = =<
upwind very well with-
out slamming.” —

He continues, “ These
features are serendipi- HEEL ANGLE = 15° ,
tously interrelated. For Roger sent us this very interesting drawing to explain some of the per-
example, you cannot formance and steering issues that arise with heel. The hatched area rep-
easily have a balanced resents the waterplane area of this hull when heeled 15 degrees. This
waterplane with hard, shape is quite close to what it looks like upwind. The centerline of this

shape would ideally be parallel with the upright centerline.But this is very

dinghy-like stern sec- hard to achieve unless the boat is quite narrow.The 5-degree divergence

tions, or certainly one between upright and heeled shape is very close.
that keeps an angle The photo below shows a simple, no-nonsense approach to the rig.
close to the hull’s cen- (Mauricio Barreto photo)

terline with a ‘hard’
stern— a shallow fore-
foot encourages you to
give generous rocker
[the curvature of the
canoe body in profile].”

Roger feels that
“generous freeboard
and short overhangs
keep the boat dry and
provide great buoy-
ancy. They also give a
more spacious, better-
ventilated interior.” |
agreetotally.

This design hasamoderately high prismatic of 0.56. This givesthe boat an effective waterline
of 42 feet (12.9 m), about afoot (0.3 m) longer than the actual measured waterline. The displace-
ment-lengthratio is 146.

Keel Shape

Cetacea has abulbed fin for alower center of gravity. Roger has some interesting thoughts on
thisasit appliesto cruising motion.

“A moderate-draft keel with aflattened end plate bulb ‘entrains’ the water-flow and dampens
heaving and rolling motions.”

Rig

Roger’sclient did not want to deal with overlapping headsails. For spars, hewanted to stay with
auminum for the simplicity and strength of aknown material.

“(Themainsail is) largeto make up for the lack of overlapping headsails and to give adequate
sail areain light air without the necessity of extrasails[another work-boat philosophy], themain
isfully battened, the headsail roller-furling, and the staysail hanked. An asymmetrical spinnaker
with an ATN sleeve can be flown from the stem” isthe way Roger describesthisrig.

Interior Layout

The more experienced the client, the easier heor sheistowork with. If you add in professional
training in architecture, the results are bound to be interesting.

I’ll let Roger tell you about theinterior.

“Theboat is designed for a couple to cruise aboard, with afew extra berths for short visits by
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friends and family.
Galley and nav/draft-
ing table area are
raised for good visibil-
ity and space for tank-
age and batteries is
below the sole. Head
and quarterberth (with
storage beneath) are
alsoonthislevel.

“The saloon is 9
inches (228 mm)
lower, clearly lit by
both natural andincan-
descent lights. It is
especially cool and
airy, even in the trop-
ics, and is open for-
ward to the owner’s
cabin. Thereisawater-
tight bulkhead [BOC
genes showing]
between this and the
forepeak, which isfit-
ted for two pipe berths
and anchor stowage.

“Aft, alarge engine
space has four-side
access and vents
through a dorade-type
use of the winch-
island above.

“For maintenance
jobs, the lid of the
cockpit seat above
gives plenty of light
and air. In the extreme
sternthereisaflamma
bles locker, watertight

This is a very generous sailplan, with a sail area-to-wetted-surface

ratio of 2.49. In light airs she will move right along. The cutter stay to the rest of the boat
lends support to the mast and provides a convenient place to fly with cooking gas and
storm canvas when it is blowing. | suspect with double-reefed main outboard fuel tanks,

and heavy staysail Cetacea is a delight to sail. draining to the sea.

“There is no refrig-
eration, as the owner likesto buy local foods daily whilein port, and serves arum-punch which
soon numbsyou to the lack of ice. Water is by foot pump in the head and galley. Simplicity.”

| likethisinterior alot. The galley provides an enclosed areain which the cook can work with-
out being inlinewith the stove, amajor safety issue at sea. The single head aft will also be easy to
use at sea. Isolation of machinery in its own compartment makesit easier to live with your sys-
tems.

The drafting table is acompromise. Running the large dimension fore-and-aft is the only way
to get a good-sized table, and thisworks well in port. But at sea, thiswill not be as efficient for
watch standing aswould be asmaller, athwartshipstable at which you could sit facing forward.

Deck Design
It's obvious by now that there are going to be interesting features wherever you look on this
boat. The deck layout isno exception.

t Chapter

ext Chapter
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Roger comments, “1n warm climates, most of thetimeis spent on deck, so the cockpit ishuge,
with apermanent dropleaf table and full awning attached to the dodger. In thetropics, theboat is
sailed withthe awning up. Cetacea’ sgreat beam (14.3 feet/4.4 m) allowsbroad side decks. Over-
lapping jibs were eschewed on day one, so chainplates attach to the hull and do not obstruct the
deck. The main sheet ison the housetop to keep the cockpit clear.

“Rainwater is collected on deck, with special dams abreast the winch-islands allowing the
water to be diverted from the scupper drain directly to the tanks once it has passed the taste test.
A gateinthesternrail leadsto atransom ladder. A barbecueis mounted to therail in one corner,
GPS antennato the other. The Monitor windvaneisanintegral part of the design, and theliferaft
isbelow the helm seat.

“At the other end, a broad foredeck with alarge bow radius makes anchor handling easier.
Stainless-steel handrails (through-bolted to matching ones below) run down the sides of both
upper and lower deck houses.

“In another workboat vein, there is no wood on deck. Full-length glass-and-foam toerails are
integral and stanchions are set into 6-inch (150 mm) sockets. These are BOC-boat features that
avoid leaks and maintenance.”

Cetacea isthe creative blend of an experienced owner and talented designer. Sheisgoingto be
alot of fun to cross oceans aboard.

The deck view (top) shows wide side decks
and a significantly large cockpit for a vessel of
this size.

The two interior views show a very func-
tional use of space.This will be a great boat to
cruise aboard for a couple. The quarterberth
aft and the saloon berths can be used for
occasional guests, but most of the time the
owners have the entire interior to them-
selves. Of particular note is the single, com-
pact head. The tight space makes it easier to
work in at sea. Location aft keeps motion to
a minimum, and the bulkhead, alongside the
companionway makes is a lot easier to go up
or down the ladder when the boat is rocking
around a bit.

‘& A nice detail on
deck for capturing
rain water. The
small dam just for-
ward of the deck
fill catches dirt
before it gets into
the tank. (Roger
Martin photo)

A good shot of the stern shape.The circular shape
reduces wetted surface and volume aft. This helps keep
the boat in trim when she is heeled. If the stern were more
powerful, it would force the bow down and skew the boat
on its axis, creating steering difficulties. (Roger Martin
photo)




502 CARL SCHUMACHER

This hull shape has what would be called “sweet” lines in the olden days. She has quite a bit
of flare forward, a moderate amount of fore-and-aft rocker in the hull, and a nice flat run aft
for good downwind speed.Wetted surface is minimized at the same time there is good form
stability to keep the boat on her feet when beating and reaching. This shape will develop
more stability for less wetted surface than if she had a full waterline — i.e,, no overhang. In
light airs, this will be a quicker configuration.

CARL SCHUMACHER

Carl Schumacher is probably the dean of California cruiser/racer designers. Over the years,
he'sdone a series of moderate-to-light displacement performance-cruising yachtsthat have done
themselves proud on both the racing and cruising circuit.

My favorite was his Express series, especially the Express 37. To my eye, this design achieved
just the right balance between simplicity, functionality, cruising amenities and performance.

When | discussed with Carl which of hisdesignshewanted to use asan example, Heart of Gold
was hisimmediate answer.

Heart of Gold is a moderate-displacement design with some overhang fore-and-aft. She hasa
43-foot (13.2m) waterline and a 50-foot (15.4m) length overall. Her beam is 13 2/3 feet (4.2 m)
for alength-to-beam ratio of 3.66. Her displacement in lightship trimis22,000 pounds (9,977 kg)
of which 10,000 pounds (4,535 kg) isballast.

Like most good cruising boats, this oneis the result of a creative partnership between experi-
enced ownersand the designer.

Carl putsit thisway: “Heart of Gold, named after afictional spaceship that runs on ‘infinite
improbability, wasdesigned for Jim and Sue Corenman of Oakland, California. Having gained a
great deal of ocean and coastal sailing timein their previous boats, a Catalina 30 and Nordic 40,
the Corenmans decided to utilize that experiencein acustom yacht. The preliminary work began
with notes generated while delivering the Nordic 40 back from a second place finish in the 1988
Pacific Cup. They had very explicit ideas about the boat’ s systemsand interior layout, whilel was
giventotal freedom in establishing its performance, styling, and deck layout.”

Carl goeson, “The design brief was for alarger, updated version of the Express line of boats
that this office had designed for the now-defunct Santa Cruz boatbuilder. This concept called for
aboat that isaslight as practical, with an open yet comfortable interior, and without sacrificing
strength. State-of-the-art construction methods were to be used, utilizing a core with unidirec-
tional reinforcing. Above decks, the styling wasto be clean and simple with much effort made to
keep the profile low and sleek. Because the Corenmans do a lot of doublehanded cruising, the
light weight would allow the boat to perform well with a smaller, more manageable rig than
heavier 50-footers.”

Hull Design

Asyou are aware, al hull shapes are a compromise. Carl went about his shape by looking at
several possibilities.

“The hull shape was developed by first generating two different forms. The first was along
waterline, free-form shape that is a development from the Express series. The second was a
shorter waterline hull similar to arating rule boat. These shapeswereanalyzed by the Design Sys-

Last Chapter

Next Chapter
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tems Velocity Prediction Program and
‘raced’ on atypical Hawaii Race. The
results showed the ‘ free-form’ shapeto fin-
ish first and save her time. This sort of test-
ing is easy and quite cost-effective when
developing anew design.”

Deck Layout

As you can see from the drawings, the
deck islaid out for short-handed cruising
and ocean racing. All the halyards and reef
lines lead back to the companionway. The
mainsheet leads forward along the boom,
out to the chainplates and back along each

side of the house to winchesin the cockpit. Here are two shots of Heart of Gold

Carl engineered this so that “by utilizing (aboxe a.'](ﬂ lt)ﬁlow)_trucll(mg alﬁng Ohn a
; reach with the spinnaker pulling her

sheet ;toppers, these winches can be used along. The wake is nice and clean, as

for spinnaker sheets, as can the secondary you would expect from that flat run aft

winches at the back side of the house.” that shows up in her lines plan. The
Heart of Gold has large primaries for a bow and stern wave magnitude is a bit

cruising yacht of thissize: three-speed Lew- grrza;eernttt;%n’ sdoun;etc:)f ihheeozgenzgs\f'ﬁgf

mar 700s. The forward part of the cockpit heavier displacement. (Carl Schuma-

has conventional seats with backs; the aft cher photos)

end isashallow, widewell that israised and

sportsa6-foot (1.9m) wheel.

Rig Design

Given the dual nature of this design, you
would expect therig to be lofty — and it is.
Theway Carl putsit, “TheHall Sparsthree-
spreader rig is designed to be flexible
enough to shapethesails, but not too fragile
for ocean sailing off rugged Northern Cali-
fornia. The foretriangleis small for a mast-
head rig, and themain islarge. Thisisdone
to keep the size of the headsails down and
add a better balanceto the sailplan.”

Fins in general, and keels in particular, are
- areal trade-off on cruisers. In this case, the

| Corenmans went for a draft of 8 1/2 feet
| (2.6 m).That's quite deep for a lot of cruis-
ing. However, for the West Coast of the
U.S., Mexico, and Central America, and
most of the South Pacific, it is not going to
. be a problem. And with that draft comes a
huge increase in upwind and reaching per-
~ formance.

| The notch in the keel serves two pur-

poses. First, it provides a sump for collec-
tion of bilge water. Second, it acts as a stop
when the owners run aground. This helps
to reduce the shear loading on the keel-
bolts.

The Corenmans say that so far they've only been denied access to one harbor
the might have gone into, and that one required a 5-foot (1.5 m) draft.

The rudder is a balanced spade, set on a carbon-fiber rudder shaft. (Carl Schu-
macher photos)
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This is a good two-person layout (above) , with
lots of room aft for that racing crew or a bunch of
friends. However, most of the time the aft space will
be used for storage, as it is a bit tight for sleeping in
the tropics.

By not trying to cram a bunch of full headroom
spaces into the boat, Carl and his clients were able
to reduce freeboard, and have a large, open cockpit
(which would have otherwise interfered with the aft
accommodations).

The rest of the layout has the owner’s suite for-
ward (as you would by now expect) with a large
forepeak for sails and ground tackle in the bow.

One feature | don't like is the stove opposite the
sink. There’s some risk of being thrown against it
when working in the galley.

This is probably the most aggressive rig we've
shown you, in a cruising context. There are running
backstays and check stays to the middle of the spar.
These control bend, so the mainsail can be shaped
nicely,and minimize mast pumping. Of course, they
also require a certain amount of diligence from the
crew.

The fact that the rig is still in the
boat after many thousands of miles of
sailing indicates the engineering was
pretty good.

Mainsail area is 523 square feet
(49.5 square meters), while the for-
wardtrianglehas579 squarefeet (54.8
square meters).

Owner’'s Comments

Carl has been kind enough to pass
along to us afew of the commentsthe
Corenmans have made to him about
this boat. After two Transpacs, a cou-
ple of Mexican races, and now several
yearsinthe South Pacific, their experi-
ence has been interesting:

“Themorewesail thisboat, the hap-
pier we are with her. The versatility is
just incredible and is a powerful asset
when the conditions are as changeable
as they have been. We wrote about
beating around the west end of Nuku
Hiva (in the Marquesas Ilands) in 25
to 30 knots, #3 jib, and one reef. The
boat wasalittle over-canvassed for the
conditions, but we bladed everything
out, sailed her very high on the breeze
with 15to 20 degreesof heel, and were
tacking through 70 degrees on the
compass. Our friendsinthe Norsemen
447 — adecent boat and good sailors
— turned back and went around the
leeward side, amuch longer trip.”

“A week or two later, we did an
overnight beat from Ua Pou to Hiva
Oa, in winds anywhere from 8 to 22
knots. With the #3 again, and a reef
for the windy stuff, the boat did great,
tacking through 90 degrees, doing 7 to
7.5 knots with aVMG of around 5
knots. Our friendsin aPerry-designed
Cheoy Lee 35 couldn’t get there at all
and returned to Ua Pou.”

Jim then goes on to describe their
500-mile trip from the Marquesas to
Tahanea in the Tuamotus. They
crossed aweather front, and the narra-
tion continues:

“We averaged 8.5 knots made good
for the rest of the trip, with the #4 jib
and one or two reefs, no help from the
current (half aknot on the beam), and
did the 510 milesin 68 hours. In spite
of the speed, the motion was good as
reaching into 6- to 10-foot (1.9m to

t Chapter
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3.1m) seas can be, and the trip was generally quite comfortable. The autopilot drove the whole
thing and did just fine. Aslong as we don't pile on too much main and keep the standing rudder
angle down to maybe 10 degrees or | ess, she does agreat job on any point of sail. I’m convinced
that the balance of the boat and responsiveness of the helm is a tremendous advantage for the
autopilot. The folks with the Norsemen 447 had a slower trip, but did fine; the Cheoy L ee 35 got
stuck running off in the trough (wesather) as they couldn’t reach up enough to get out of it and
spent 10 days getting carried right past the Tuamotus altogether before conditions moderated and
they limped into Papeete.”

“Thetrip from Rangiroato Papeete was another gresat sail. The tradeswere up, 15 to 20 knots,
as we went tearing out of the anchorage at 7 knots under main aone. We thought it would be a
little reachy and breezy for the blast reacher, so we set a baby blaster [a Dacron 110% reacher.]
Reaching past the west end of Rangiroa, in the lee of the atoll, was a great piece of sailing. We
caught and passed Anaho, a big French cruising cat that had left a half-hour earlier (something
called aFontaine Pgjot 57 that |ooked likeabig Lagoon cat.) It wasn't afair contest aswe passed
them when they luffed up to reef (sticky sliderson afull-batten main.) But even after they got
straightened out they never gained on us, and we got to Papeete two hours ahead of them. They
weren't pressing, but weweren't either. Thetrip acrosswas great, 12 to 18 knots and shifty, any-
where from 70 to 120 degrees magnetic (50 to 75 degrees apparent wind angle). Wereefed for a
while when thewind was up and forward, and Goldiejust ateit up, doing the 195-miletripin 23
hours.”

In conclusion, Jim says, “We honestly haven’t seen another boat out cruising that iseveninthe
same class with Goldie, and | don't think there is another boat, of any size, that can be sailed as
quickly (and as easily) by two people. We hate to keep going on like raving lunatics, but she has
exceeded our expectationsin every respect, in every condition, and on every point of sail that we
have encountered so far.”

Doesthis sound like ahappy owner to you?

Heart of Gold frequently turnsin 200-mile dayswhen she passages. Her performance allowed
her to outrun theinfamous Queen’s Birthday Storm on aNew Zealand-to-Tonga passagein June
1994.

O e,
o

The racing influence on this design is clearly seen in the cockpit layout and rig.This cockpit
provides maximum flexibility for a good-sized crew.The large-diameter wheel makes it pos-
sible to steer from either side deck with a good view forward.

There are some negatives from a purely cruising perspective. Lack of back support is one,
but this can be cured with removable seat backs, with their support posts set into flush deck
sockets. The big wheel impedes access aft, but I'll bet she's so much fun to steer that the
Corenmans wouldn't trade it for a smaller helm, and besides, you can always fit a smaller
wheel if you feel the urge. (Carl Schumacher photo)
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Chuck Paine is atraditionally trained yacht designer who made his early reputation on very
conservativecruising designs. In 1989 he began to designyachtsalong thelinesof our early Deer-
foot series, only with longer overhangs and somewhat heavier displacements. To date he has 15
of these vessels sailing, ranging in length upwards from 42 feet (12.9 m).

| should tell you at the outset that although we arefriends, we also frequently compete for cli-
ents. There are many areas where | agree with Chuck on design issues. But there are also lots of
areaswherewe disagree.

Hisbody of work inthisareais substantial, and his concepts worth considering.

Chuck has sent usdataon oneof hiscurrent designs, a66-foot (20.3 m) yacht named Evolution.

Chuck feelsthat “acustom design isthe creature of two parents, the designer with hisown pre-
dilections, and an owner who brings alifetime of personal experienceto the drafting table. Usu-
ally the naval architecture isleft to the designer, while the particular character of the individual
yacht isthe province of the owner. A healthy tension devel ops, with the designer attempting to fit
the design as closely to his database of past successes as possible, and the owner trying to create
ayacht that isunlike anything ever built before, uniquely reflecting his personal taste.”

Chuck goesonto say, “A highly successful design office getsthat way by avoiding failureat all
costs. The history of sailing-yacht design isrife with highly creative, breakthrough designs —
usualy of light displacement — that become instant white elephants, built at enormous expense
and immediately worthless upon launching. The enduring design offices never stray too far from
the center, whilethe upstarts, in shooting for the stratosphere, invariably crash and burn. In devel-
oping the Bermuda series, the Paine office recognized the brilliance of the Deerfoot concept, but
pulled it halfway back toward the center. In comparison with Deerfoots, the standard model Ber-
mudaseriesisnot quite so narrow, hasashorter waterline owing to itsel evated transom, hasakeel
that is more windward-oriented, is considerably heavier, [and] hasalarger sailplan.”

Evolution

“Thefirst thing a designer must know about a new design isits target displacement [weight].
From the outset, Evolution wasto be built in aluminum. Her owner was aresident of Holland [he
now lives aboard the boat and travel sthe world], and the Dutch are the worl d’s finest metal -yacht
builders,” says Chuck — although he'd get some argument on where the best hullscomefromin
New Zealand, Denmark, Canada, and even the USA.. “Thisinfluenced her weight,” he goes on,
“for an aluminum yacht cannot be built aslight asacomposite one.”

“Furthermore,” says Chuck, “initial owner/designer discussions revealed that the owner was
unwilling to sacrifice quite anumber of heavy creature comforts, insisting upon central heating
and the extensive insulation that goes with it, hull subdivision using watertight bulkheads, full
_ B ~damage-con-

v P trol pumping, a

[ 4 luxurious inte-

rior, spares for
everything well
beyond the
norm (would
you believe a
spare propeller
shaft in the
bilge?) enor-
mous anchors
= and chain,
rebuildable die-
sels with
sleeved cylin-
ders — heavier
Evolution, a Chuck Paine—designed 66-footer (20.3 m), is reaching in 20 knots than the usual

of beam wind. She’s carrying a blade jib with reefed main and doing about 10 engines — a
knots in this photo. (Chuck Paine photo) 12kW genera-
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Chuck’s hull has a lot more beam than we are used to below the waterline, as well as a bit
more depth to the hull.This,in turn,allows him to support his greater displacement on a design
with long overhangs. Note the counterbalance portion of the rudder (at the bottom of the
skeg).This is a tried-and-true method of reducing rudder load. The only problem is with nets.
They tend to hang up on the leading edge below the skeg.

tor, and fully convertible paralleling electrical panel for use within both European and American
aternating current environments. The yacht wasto be sailed in the high latitudes, requiring the
bow and areas around the waterline to be strengthened against ice impact. Weighed against this
(pun intended) was the owner’s willingness to invest whatever money it might take to buy the
lightest hull-construction techniques obtainable. The more money you are willing to spend, the
lighter ayacht may be built. The result was a displacement-length ratio at half load of 177 —the
upper end of the Bermudaseriesscale, which runsfrom alow of 125to that number. Comparethis
with displacement-length ratios of 250 to 325 for fully modern oceangoing designs of the tradi-
tional, shorter waterlinetype, and well below 100 for some of the Dashew designs.”

So far, Chuck’s clients sound like ours; they want to carry afull cruising payload and have all
of the conveniences of home.

Now we get to where we really disagree, the design details.

Chuck feels, “Virtualy any boat built to a displacement-length ratio of 125 to 177 will sail
beautifully off thewind, for hullsof such a light weight are capabl e of semi-planing. Thetrick is
to make them go the other way. This requires a sharp bow, high transverse stability, an effective
keel, atransom that does not drag water, good helm balance so the rudder does not act asabrake,
and awindward-oriented sailplan.”

Bow Shape

“Hereisone areawherethe demandsfor upwind and downwind performance are not in severe
conflict. The sharper the bow in plan view, the better going both ways. Oneway to achievethisis
to make the stem profile vertical, since this brings the cutwater further forward, and the present
IMS, Whitbread, and BOC fleetsillustrated the result — avertical straight stem. The sharpness
of the bow istypically measured by its half-entry angle at the designed waterline. Thisangle, for
the entire fleet of our sailboat designs, from which over 750 yachts have been built, ranges from
15.75 degreesto 25.5. Among the Bermudaseriesdesigns, therangeis 15.75to 20.5 degrees, with
Evolution’shalf-entry angle at 16.5 degrees.

“But liveaboard owners have to spend their liveslooking at their boat, it being their home, and
few will tolerate thelook of avertical stem. The 20-degree stem angle on Evolution was specifi-
cally stipulated by the owner, and itsthe man who paysthe piper callsthe tune. Offwind-oriented
designs have ‘flatter’ bows — more U-shaped than V — which makes them easier to steer and
quicker to get up on a plane. Evolution’s bow was modeled with the V-shape fairing further aft
than many, so that she would not pound as severely to windward asthe more downwind-oriented
shapes.”

Last Chapter

Next Chapter
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Chuck’s hulls require more canoe-body depth than we use to support their greater displacement
on a shorter waterline. Because there is less depth available for the keel within a given amount of
draft, the fin is elongated in a fore-and-aft direction to fit in the required ballast and sump.

The interior layout is dominated by the need to generate headroom under the hard dodger
while keeping the overall profile low.This cuts into the volume of the aft cabins. They're somewhat
on the tight side for a vessel of this size, but then this boat is designed to be sailed by a couple. If
you give the guests too much space, they'll get comfortable and extend their stay. Better to keep
them on edge so they go home early!

Chuck’s rigs are a lot taller than
what we like to use.This will be a
very quick boat in light airs, but in
abreeze it will be more difficult to
handle than one of our designs.
The crossover point in perfor-
mance is going to come in about
9 to 10 knots of breeze.
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Chuck goes on to say, “All these light and long designs — Deerfoots, Sundeers, Bermuda
series, and the lot — pound harder when on the wind in heavy airsthan traditional types— their
most serious design compromise.”

Thisisanother areawhere we disagree. The only way to find out who’sright isto make avoy-
age on each typel

Transverse Stability

“All other things being equal, stability isdirectly proportional to weight — aboat that istwice
as heavy istwice as stable. So it should surprise no one that light-displacement designs tend to
lack sail-carrying stability. In compensation, most light boatstend to be beamy, so asto gain back
some of the stability lost. In the case of the narrow Deerfoots and Sundeers, very small sailplans
do the compensating. The overriding objective of my Bermudaserieshasbeento develop alight,
narrow typethat, owing to other factors, isvery stableand can carry a“normal” sizedrig towind-
ward in heavier airs.

“The other factors are: Seeking out owners who are willing to build to high specifications at a
high price. Themoremoney an owner will spend on better construction material sand techniques,
the lower the center of gravity and the stiffer his sailboat. One can easily build an al uminum boat
cheaply, by using thick plating and relatively few framesto support it, and by avoiding longitudi-
nal stringers. Evolution is just the opposite, plated with 5-millimeter topsides and 6-millimeter
plate in the bottom, backed up with closely spaced longitudinals and a large number of light-
weight frames whose section and spacing varies to match the applied loads. With all members
computer drawn and plasmacut, thefit-upsare, in aword, perfect, so very littlefairing putty was
required in the finishing stages, further reducing weight. Both the design cost and thefabrication
hours are probably double those for cheap construction, but the hull and deck are far lighter and
stronger, and theVV CG far lower, asaresult.

“Using bulb keels: Putting some or all of the ballast in avoluminous bulb at the bottom of the
keel vastly increases the stability that can be gained from each pound of lead. The keel that has
developed is a highly sophisticated shape that combines alow center of gravity with low resis-
tance, tolerable wetted surface for abulbed keel, and minimal vulnerability to damage.

“Hull shape: The Bermudaseriesyachtsare alwaysof minimal freeboard, tolower theweights,
and have aflatter hull shape, especially aft, than others of the genre. Evol ution uses such devices
aswelded-in piping troughsin thetops of thefloorsand very elaborate, low-profiletanksin order
to lower the freeboard while still retaining adequate headroom bel owdecks.”

The Keel

Chuck isquite specific about hiskeel requirements. Hefeels, “ If one devel opment hasmadethe
advent of the Bermuda series possible, it has been the bulb keel. None of this series of designs
would perform very well to windward without it. A properly designed, flattish bulb will not only
markedly lower the center of gravity, but will also act partially as an endplate to prevent |eakage
of the high-pressure fluid on the leeward side of the keel around the bottom to the low-pressure
windward side, so thebulb doesdoubleduty. Unfortunately, bulbsaretrendy, soif yougoto aboat
show you will see every conceivable variation of bulb keel on offer, many of which look pretty
improbable”

“Evolution’s owner insisted upon quite shoal draft for hisyacht — just 6 1/2 feet (2 m) at half
load. Thusher keel isquitelongin profile, in fact thelowest aspect-ratio (ratio of depth to length)
of all theBermudaseriesyachts. But probably owing to theendplatebulb being very effective, the
keel works brilliantly, with no detectable sidedlipping and brutal stability.”

The Stern and Transom

Now we get to the back end of the boat. Chuck’s current designs are quite reminiscent of what
we did with our Deerfoot series almost two decades ago.

He states, “Herein lies the greatest difference between my Bermuda series and the Sundeers.
We have had lively debates over this. If you accept the argument that gentlemen never sail to
windward — that the engine will always be used to go into the wind or to make progressin light
airs— then thetransom edge ought to beimmersed. No planing powerboat worth considering has
itstransom edge out of water. When sailing offwind, the depressed stern encourages the onset of
planing and maximizesthe waterline length.
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“If, however, ayacht isto sail well to windward, it must have an elevated counter and the lower
transom edge 4 to 8 inches above the water when at rest. Otherwise the transom will drag water
when not planing, adding significantly to resistance, and will prevent the bow lifting to each
oncoming wave when punching into the wavetrain asit doeswhen sailing to windward. When a
yacht ismoving at over, say, 5 knots, the quarter wave travel s up the counter to the transom edge
anyway, so the elevated counter yacht hasjust aslong an effectivewaterline astheimmersed tran-
som one whenever it ismoving at even this modest speed. Evolution’s transom edgeis 6 inches
above the waterplane when loaded with extensive liveaboard effects and tanks nearly full, which
isabout right for aboat that will be normally sailed to windward rather than motored.”

Steering

Chuck states, “ High-speed yachts need more careful attentionto steering than slower ones. The
guestion of helm balanceisaso morecritical. A yacht that isslow and alittle out of balancemight
develop amildly annoying bit of weather helm. But since the force devel oped by arudder varies
asthe square of the speed, the same amount of imbal ance on thefaster yacht would pull thewheel
right out of your hands. Only spade rudders or high-aspect-ratio, partially balanced skeg-sup-
ported rudders are appropriate on boats of thistype, sincetherudder’s center of pressurein either
case can be designed to bevery closeto the pivot axis. Evolution usesasmall partial skeginorder
to lower the bottommost bearing and thereby relieve the loads on the ruddershaft. The fairing of
the skeg and rudder to the computer-generated airfoils is Dutch perfection, and the matching of
the rudder radius to the skeg cove is accomplished to very tight tolerances so asto minimize the
discontinuity at the slot, reducing the possibility of flow separation at thisjuncture.”

He goes on, “The balance of the sailplan’s center of effort versus the hull’s center of lateral
resistanceisabsol utely critical to windward performance. If done perfectly, the helmwill be dead
inlight airswhen steerage way isjust barely established, and weather helm will result in about a
4-degreerudder deflection at the point where areef must be taken to keep therail out of thewater.
Thisisachievedinthe Paine office by computing the juxtaposition of thetwo centersin three dif-
ferent ways and tracking the results on the spreadsheet database. After hundreds of boats, we're
just fine-tuning, and a perfect result just spitsout of the processwith little effort.”

The Rig

Andwhat about therig? From Chuck’ sviewpoint, “ Once again, with theemphasisupon retain-
ing windward ability, the sailing rig must be oriented in that direction. What isrequiredisthat the
sailplan be large enough in sail areato drive the boat even in light airs, the leading edge of the
leading headsail be aslong as the stability of the hull allows, and the mast be of a small enough
section to not overly disturb flow into themainsail. And the weight of the rig must be kept aslight
as prudent engineering will allow.”

Chuck fedls, “ The best measure of the power of therigisthe sail area—displacement ratio. That
ratio for all Bermuda series designs, using the displacement at honest liveaboard halfload and
neglecting all mainsail roach and headsail overlap, ranges from alow of 16.55 to 20.66. Evolu-
tion'ssail area—displacement ratio is 16.58. Note that since thisnumber isused in salesefforts, it
iswidely abused. Many designers and probably all boat salesmen abuse the denominator, using
for displacement the IMS measurement displacement, which assumes the boat with virtually
nothing aboard, or worse still, the as-built weight. Likewise, many include the mainsail roach
and/or headsail overlap in the numerator. Turn ajaundiced eye towardsfigures of 18to 20 on pur-
ported ocean cruisers— the 3to 5 tons of personal effects and fuel and water are most likely not
included in the displacement when such figures are quoted.”

| could not agree more. In a cruising boat, looking at any displacement other than the one at
which the boat isgoing to be sailed isawaste of time.

Chuck concludes, “In order to keep the weight of the rig down, the mast of Evolution is of a
small and thereforelight section. Thisispermitted by acombination of thetriple-spreader staying
and the abnormally wide staying base. The upper shrouds come right out to the gunwale, which
significantly reducestheloadsin the stays (and consequently their size and weight) and the com-
pressionload inthemast. Asaresult of thewide staying base, no genoajibscan becarried, at least
towindward, but thiswas one of the owner’s unalterabl e requirements when the design was com-
missioned. No overlapping headsails means easy tacking and allows the sheeting angles of the
headsails to be narrow, allowing the yacht to point very closeto thewind.” Again we agree, this
time with the owner. Overlapping headsails are both inefficient and apain to deal withinacruis-
ing context.
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TED BREWER

Ted Brewer has been around the yacht-design business about as long as anyone | know. His
designs tend toward the heavy, with long overhangs (by our standards). When | talked to him
about this section of the book he sent us data on a 60-foot (18.4m) steel-schooner design that has
been cruising on the West Coast of the U.S. and Mexico for thelast couple of years.

Millenium Falcon

Millennium Falcon is designed as a go-anywhere, do-anything, bulletproof-steel cruising
yacht. For aboat of her type she giveslittle awvay in terms of overhang.

Check out the lines plan and outboard profile. They show a slippery-looking shape that ought
tomove quite nicely inthetrades.

e

These views of the accommodations also give you a sense of hull balance. Notice how the top-
sides flare forward. As the boat heels, this will tend to balance the volume aft. Given the hull shape
and length-to-beam ratio, | would expect this design to track very nicely.

There are a lot of cabins worked into this interior. And she’ll sleep a bunch of people. For charter
work, or for sailing with a large family, this will work out well, with three nice double cabins, each
separated from the other by some intermediate bulkheads.

Here's a look at this design from the builder’s perspective. This is what we call a preliminary set
of lines. Enough to give you a feel for the shape, but not so much that you could copy the design
without paying the designer his fee!

As mentioned above, this hull shape will be well behaved with heel.The entry angle is 19 degrees,
which by a lot of standards is quite fine.
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Therigisavariationon L. FrancisHerreshoff’sMarco Polo design (I'd prefer to see her witha
ketch rig).What's so interesting about thisboat is that she appearsto be avery traditional design
when you first look at her — and indeed sheis. It isjust that sheistraditional in a pre-handicap
rule sort of way. Short overhangs, modest beam-to-length-ratio, and a very moderate displace-
ment-length ratio, even though she'sheavily built of steel.

Inany sort of abreeze, thisboat isgoing to be areal mover, especially on areach.

Here are two photos taken
during construction. These
give you an idea of what the
bow looks like as well as the
stern.

Notice the flair in the top-
sides.This helps keep the boat
balanced with heel. However,
it also produces a lot of drag
when trying to push that vol-
ume through waves beating
and reaching. It is one of
those trade-offs that makes
yacht designing so interesting.
(Ted Brewer photos)

Millenium Falcon at anchor. A purposeful-looking design with a very nice shear.
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HISTORICAL PERSPECTIVE

Aswe've said before, there is nothing new in the field of yacht design. Everytime you hear
about amajor innovation the odds are someone before has used it.

Take balanced hull shapes, about which you’ve been reading alot in this book. Prior to the
1960s, these were the rule rather than the exception.

Narrow length-to-beam rations and hollow-forward waterlines? They were very controversial
at the start of the clipper ship era. Infact, the samecriticismsthat wereleveled at some of Donald
McKay'sclippers— that they would nose-divein heavy going — have been thrown at our boats.
In both cases, the accusations were wrong.

A thousand years ago the Chinese were building highly efficient hull shapes, with high aspect-
ratio daggerboards, and sailsthat carried lots of areaup high, precursorsto our latest thinking.

In more recent times, much of what we are doing today was anticipated in the 1950s. Skip
Caulkins designed a series of light-displacement fliers that decimated the racing fleet and were
quickly legislated to the backwaters. That these boats had much better interiors, werefaster, more
easily driven, and safer than the “normal” CCA designs of the erahad little impact on the estab-
lishment. Asis amost always the case, the establishment wanted to protect its base, and if that
heeded progress, well, the new boatswere “ugly” anyway.

Inthesametimeframe, Bill Garden wasdesigning light-displacement cruisersthat had thefea-
tures to which we aspire today. Narrow entries made for soft motion uphill. Easily driven hulls
meant a smaller rig could be used, more easily handled by a couple. In an erawhen acruising
couple was thought to be stretching the limits of seamanship with a 38-foot (12m) yacht, he and
hiswifewere cruising aboard the 60-foot (18.5m) Oceanus.

When Skip Caulkins and Bill Garden were doing there early work, my interests as a teenager
wereelsewhere. | wasinto hot dinghies, fast cars, and the pursuit of thefairer sex (not necessarily
in that order). It wasn't until after a string of multihull designs and the initial cruising aboard
Intermezzo that | began to think about the
ultimate cruising boat.

| understood the basics, knew what was
wrong with the CCA-era boats, aboard
which we had sailed many thousands of
miles, but didn’t have the urgeto do anything
about it.

Until the day Bernie Schmidt invited usto
goforasail onlnnismarain 1977.

INNISMARA

We had been berthed in Auckland, New
Zealand’s Westhaven Marina for several
weeks when along, sleek, radical-looking
boat pulled into her berth astern of where
we'd moored I nter mezzo.

| was immediately attracted to the radical
look of this 67 1/2-foot (20.8m) boat. Virtu-
aly no overhangs, very modest beam (just 10
feet/3.1 m), and arig that seemed quite small
in proportion to the boat, although it was
largein an absolute sense.

Bernie and his family were just returning

Innismara driving to weather in a fresh
- . breeze. She has a beautifully clean wake, no
from afew weeksof cruising, and whilethey stern wave to speak of, and a very small bow

were all anxious to get home, he patiently wave. Look at how little fuss her hull makes

going through this afternoon chop. She is salil-

answered my mary questions. ing with a full main and staysail, in effect an

“Why don’t you come for a sail with us extreme fractional rig (although she had a
tomorrow?’ he asked. masthead headstay for light airs). This is a rig
The next day Linda and | walked over as configuration that the French “invented” 30

years later for their BOC boats. (Sobstad

soon as we saw Bernie on board. The breeze New Zealand photo)
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was from the north, about 15 knots, making the passage up and down Auckland Harbor a beam
reach.

Asisthe casewith many Kiwi sailors, Bernie had spent most of hislifetinkering with sailboats.
He'd designed and built a series of dinghies, mostly 18-footers (5.5m), while studying to be an
optometrist.

He'd spent five years designing and building Innismara, and when she went into the water in
1968 she wastheterror of Auckland harbor.

With awaterline length of 60 feet (18.5 m) and a displacement of 27,000 pounds (12,244 kg),
you can see how she might be quick. Add in a 10-foot (3.1m) draft and 1,600 square feet (152
square meters) of sail, and the fun factor climbsto the top of the meter.

The keel was afin type, and she had a spade rudder mounted well aft. The hull, by itself, drew
just 18 inches (457 mm) of water.

Once clear of the marina, we hoisted the large main and then set a small staysail. Asthe sails
were sheeted home, the boat accel erated like arocket. Within the blink of an eye we were hitting
asteady 10to 11 knots. Theboat waseasy to steer, the sailswereadreamto handle, therewaslittle
tendency to round up in the puffs, and as we'd hit the wake of a passing launch or ship the bow
would slicethrough with hardly aquiver.

Below, the space was very limited. The combination of low freeboard and trunk cabin, with
wide side decks, really closed thingsin. Yet there was much more storage and visual space than
we had aboard I nter mezzo.

Immediately apparent wasthefact that by making thisaflush-deck design, doing away withthe
trunk cabin and raising the topside height, you would have an enormous interior for very little
increasein structural weight.

That sail started thetwo of usthinking. What could we get for Intermezzo if we sold her? How
much would it cost to build anew boat? Should weinterrupt our trip and start now?

During the next couple of months every spare moment was spent sketching, thinking, and
checking the piggybank.When my folks cameto visit, | showed my Dad what we'd been working
on, took him to see Innismara, and did around of visitsto local boatyards. His reaction was the
same as mine, and being without aboat at the time, we decided to joint-venture amold and build
acouple of boats. We didn’t think about this as a business. We just wanted to build ourselves a
couple of good cruising boats. Therest, asthey say, ishistory.

=

R e i

Bill Garden’s Oceanus was a design that was ahead of her time. She was 60 feet (18.5 m)
overall, with a 12-foot (3.7m) beam, a 48-foot (14.8m) waterline,and a draft of just 6 3/4 feet
(2m). She displaced 36,000 pounds (16,326 kg) and had a displacement-length ratio of 145.

Bill designed her to be easy to sail for himself and his wife. Oceanus was built in 1954!
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MULTIHULLS

We've saved the multihull-design
issuesfor last. They are such acon-
troversial subject that they deservea
| section of their own.
|  Nowhere does internecine war-
fareinthe cruising community rage
asfiercely asbetween monohull and
multihull cruisers. The specter of
lead-filled bubbles bursting their
seams and going to the bottom like
rocks is held up by one group, and
the nightmare of floating upside-
down in mid-Atlantic, or off the
Cape of Good Hope, israised by the
other.

Well, I’ m heretowarnyouto con-
sider all aspects carefully in refer-
ence to your own skills and your
proposed cruising area before tak-
ing off inamultihull.

Before | jump into this discus-
sion, let me give you alittle of my
own background. One day, way
back in 1958 at the One-of-a-Kind
Regattain Newport Beach, Califor-
nia, | saw anugly monstrosity witha
birdlikesail whipthetar out of asis-
ter to my beloved 17-foot (5.23m)
Thistle — in light airs and to
weather, no less. Repulsed by the
ugliness of this“thing,” | was none-
theless overcome with curiosity
about itsorigins. | wandered over to
the beach where the boats were
hauled between races and met Dan
Sanderson and Roy Hicok, the
builders and sailors of Wildcat.
They offered her to mefor asail. “No thanks,” | said. “I just wanted to take alook at it.”

But curiosity soon got the better of me, and it wasn't long before | was screaming around the
bay in Wildcat, out of my mind with enthusiasm. | put the boat back in Dan and Roy’s hands,
ordered one, and never looked at my Thistle again.

For many years after that | raced, then designed and built aseriesof catamarans (eight intotal).
Along the way, we won afew races, set arecord here and there, and generally had a good time.
My dad got the bug and built aluxurious 58-foot cruising cat, one of thefirst big cruising catsin
the USA.

Our boats were lightweight and high-strung, and their sheets were never cleated — even day-
sailinginlight airs. It was our last boat, Beowulf VI, a 39-foot (12m) cat with asmall cabin, that
gave Lindaand metheideato really go cruising.

As a designer, the problem | continually saw with cruising multilhulls was weight. They
wouldn’t carry abig enough payload to cruise at speed. And speed, after al, isthe name of their
game. Their other problem islack of ultimate stability. Multihulls have high initial stability, but
onceonehull isout of thewater, very little besides quick reflexes separates you from getting wet.
| couldn’t see exposing my family to a potential capsize in an offshore environment, brought on
by alapse in clear thinking. (We did take Elyse and Sarah “cruising” on our cats from the time
they were babies, but it was alwayswithin sight of land and during daylight.)

We wanted to sail without crew, and the boat would have to take care of herself from timeto
time, which issimply not possible with amultihull in heavy weather.

Asaresult, webought a“lead mine,” and while I nter mezzo wasfaster than most cruisersin that
era, her top sustainabl e speed in the 8-knot range didn’t begin to compare with the steady 28to 30

In 1958 (the olden days) my dad started design and con-
struction work on the first large cruising cat built in the
U.S.The Hu Ka Makani was 58 feet (17.8 m) overall and
20 feet (6.15 m) wide. She served the family well for over
a decade, cruising up and down the coast. But both my
Dad and | quickly realized that she was not a good off-
shore choice. Fast for her day and very stable, she had the
typical cat problem of pounding her wing.We treated her
very cautiously when cruising.
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knots Beowulf VI was
capable of doing in the
< open ocean (sea condi-
tions permitting).

After the first half of
our shakedown cruisein
Intermezzo, | was ready
to bring her back, sell
her, and start on a
55-foot,
high-performance mul-
tihull cruiser. This
would be aboat with an
interior similar to per-
haps a 30-foot mono-
hull, light on her feet,

- that would fly. Sailing
. 7 downwind at 6 knotsin
T 10 knots of wind aboard

Linda, Sarah, and Elyse when life was a lot simpler and the cruising Intermezzo when | could
was a good deal faster.BeowulfVl gave us our first real taste of cruising, have been moving at 14
enough to let us know we should sell the house and business, get a lead or 15 in a high-perfor-
mine (‘[nonc_)hu,l’l), and head for the South Pacific. mance cat was just too

The “interior” of our cruising cat had two single bunks, a PortaPotty, much to take
a stove, and a small icebox, plus a bit of room for a couple of small duf- -
fles. On our way back we

This boat would cruise at an easy 1.8 to twice windspeed in moder- stopped off at Cedros
ate conditions. If there were moderate whitecaps, we would average Island, just off the Bgja
better than 20 knots. California coast. We

were anchored off the
northern end in a small
open bight close to the
beach. The sealsand sea
lions made inquisitive
foraysinto our territory,
and we exchanged
pleasantries with some
fishermen anchored to
the north of us.

It was a clear night
and the barometer was
high — good conditions
for a northeasterly gale
to develop. When the
barometer started mov-
§ing up and the stars
B begantotwinkle, | setan

anchor watch. Then we
saw the fishing boats
head out to sea. An hour
later, a swell from the
northeast began to roll
in. There was no doubt;

Beowulf VI here in cruising trim, heading south in the 1974 Ensenada

Race, during which she set a course record. She is sailing with the wind on anortheaster was about
the aft quarter, averaging 26 knots in 14 knots of wind. The reaching jib is to hit. We hurriedly got
being flown, since apparent wind is too far forward to carry lighter sails. the hook up and worked

our way off what would

soon become an extremely dangerous lee shore.
It wasn'tlong before 60-knot gusts of wind were blowing acrossthedeck. | decided it wasfool-
ish to try to go uphill in these conditions, so we turned I ntermezzo around and ran off before the
storm toward Bahia Sur on the southern end of theisland, where we would find shelter from the
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sea. By thetimethe sunwasup, thetrue e |
wind was steady in the 60s and Inter- / |
mezzo, under her double-reefed main I ]
and storm staysail, was wildly surfing 1| / |

down the short seasthat had built up.
Nearing the southeast corner of the = ¢

island | realized that the shape of the

land would create a downslope condi- §

tion to accelerate the wind, and that - 1o

we'd get some pretty good gusts. We Z=x

pulled the main down to the third reef, ﬂ i

put both kids in the pilot berths below o,

with their leeboards up, and put in and ¢

|ocked the companionway slides. 1
The main was jibed to port and we

wereready to turnthecorner. All during RIS

this procedure I'd been thinking how it =

would beto be out herein the new mul- _Beowulf VI was a big step up from the open trampo-

tihull now forming in my mind's eye. | line boats we sailed before. She was 39 feet (12 m)

figured wewould be having one heck of long and weighed just 2,140 pounds (970 kg) all upin
ide. but that it would be safe cruising trim! She had a displacement-length ratio of

arde, - 20 and could carry 10 square feet of sall for every
As| easedthehelmuponintermezzo  square foot of wetted surface!

and allowed her to comeunder theland,

we could see the first gusts heading

toward us. The water was absolutely

white and spray was everywhere,

athoughtheseawasessentially camin

the lee. Asthefirst gust hit Intermezzo,

it heeled her down until her spreaders

were in the water, and held her there.

Intermezzo, of course, put her 7 tons of

|ead to work and came back; we contin-

ued on and were flattened once more

before we were able to beat our way

slowly into the protection of Bahia Sur.

Had we been in a multihull | would

have used the same tactics. Only we

There are two ways to look at these photos. Isn't it
; wonderful that the boat didn't sink when it flipped?
would have been capsized and blown On the other hand, maybe it would be better to have
out to sea400 or 500 miles. aself-righting monohull design. | suspect this argument

A week later we were beating up the will rage for some time to come. There certainly are
coast toward Ensenadain the teeth of a good arguments in each direction.

northwesterly gale, common at that If you do consider a multihull, do so with your eyes
; wide open.This could happen to you (but then you

could also sink in your monohull, too').

time of year. The crew was a bit under
the weather, but, shortened down com-
fortably, Intermezzo was driving her-
self easily uphill. Occasionally asquall
would bring gusts in the low 50s, and
she would be momentarily overpow-
ered. By thistime | was worn out and
had to let her fend for herself. | never
could have donethat inamultihull.

As aresult of these two experiences g
we kept Intermezzo. | came to realize
very quickly that in spite of all my pre-
vious experience in multihulls, if we
wereto go offshorein onel would have
to stay continually alert and could not
afford amistake like turning the corner
of Cedros|dland.
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Actuarial Statistics
Four yearslater, sitting in beautiful Gran
Baie on the island of Mauritius in the
Indian Ocean, | was discussing just these
experiences with Sally and John Wishov-
ich on their Pivar trimaran Windrose. Sally
had kept track of multihull disastersduring
the four years they had been cruising. It
| appeared that eight percent of the multi-
hulls they were aware of had flipped or
been reported missing during their jour-
neys in the Pacific Basin. They thought it
might bealeadminefor themthenext time.
The Joe Quig-built Hokulea has spent years The gigantic offshore multihulls now
cruising the rigorous waters of the Hawaiian making such incredible voyages back and
Islands. She’s even had a passage down to French forth across the Atlantic are wonderful
Pog/nesizﬁ.'llfhﬁtvery long thjJIIts_, high \llving clet?]rance, speed machines and, for the most part, are
and small, light accommodations plan are the wa ; ;
togo ifyoug\]/vant safety and perfo?mance ina muIY gbVIOtl)JSIy ??__:eto CO|pEW| tf? th(?sea ljf I ?)a(lj
tihull. (Why have one if you don't go fast?) een born 15 years later there s no doubt
would be out there on one of them myself,
scared to death but loving it just the same.
But these animals do get into trouble, usu-
ally by being overpowered by heavy
squallsor “rogue”’ waves. And sometimes,
asin therecent singlehanded Atlantic race,
they flip in moderate conditions when a
slight change in true-wind velocity or
direction, or an autopilot problem, catches
them unawares. The men who goto sea in
them are occasionally lost, and recognize
therisksthey aretaking.

They Don’t Sink
But there’s another side to the story.
Multihulls offer several real advantages.
Thefirst, of course, isthat they arevirtually
unsinkable. And while | think that the
chances of sinking are remote in a mono-
hull if she has a collision bulkhead, good
pumps, and keeps a reasonabl e lookout, it
remainsafactor to consider. Gerard Eaton,
" anold sailing buddy of mine from way
— | Dack, told me years ago about an experi-
o - encehe'd had setting out inatrimaranfrom
This 55-foot (16.9m) English cat, Sonodora, Puerto Vallarta for the Marquesas I slands.
crossed the Indian Ocean at the same time as Several days out from the coast they spot-
intermezz0 I spite of }hle multt?hhfalslt%theoreﬂca' ted aschool of killer whales. Asthewhales
speed O IS powertul multinull, they were a i ;
V\F/)eek slower inQOtaI crossing time, and t¥1is was in E);Iayed aécr)]un? _thecljr t4_Oe—(fjct)0t (12.3m_) gtl )
strong broad-reaching conditions. érry and histriendstried to communicale
by whistling. Apparently they hit the
wrong note, because the next thing they
knew oneof their black-and-white“friends’ had poked hishead up through themain hull, leaving
agaping holethat rapidly filled with water. Supported by their amas (floats) until apatch could be
made and the main hull bailed out, they returned promptly to Mexico somewhat theworsefor the
experience, but till floating. Had they been on amonohull they’d havetaken to their life raft.
Another advantage is draft. The shallow draft inherent in the multihull concept has a major
safety sidetoit. On average, onein 12 boatsthat spends more than two yearsin the Pacific Basin
endsuponareef, permanently. | know of threeinstancesinwhich multihullshit reefsand escaped
with scratches. On each occasion amonohull would have been atotal loss. Whilethisis not usu-
aly alife-or-death situation, it's still a major factor to consider. Today, with the capability of
406MHz EPIRBsto bring rescue, the capsizeissueisnot as great afactor asafew yearsago.
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Advantages

There are some advantagesthat I'll grant to amultihull. First islack of heel. Yes, they do sail
upright. Of course, with their high initial stability, motion is quick, but they get rid of that lean
which monohull sailors haveto accept.

Second, they havelotsand lots of deck space. Thisisnicefor spreading out, and if you areinto
solar panelsor rain collection or even wind mills, you'll find them all easier on the multihull.

Performance

Speed? Those dreams of dashing here and there are hard to come by in the real world. | have
seen only one cruising multihull of any size that was remotely capable of keeping up with Inter-
mezzo on a passage-by-passage basis. Thiswasthe beautifully executed 42-foot (12.9m) cat Ned
Kelly, whose Australian crew watched weight like hawks. But even her times were at best equal
to ours, and usually a few miles a day less. The average multihull found cruising is slower on
tradewind passagesthan acomparably sized monohull. Yes, they will have some exciting daysail-
ing speeds to brag about, but loaded down with gear, sailing in agood sized sea, and prudently
shortened down, the knotsjust aren’t there.

Costs to Build

Now |et’ stake al ook beyond the basic points. Contrary to what some peopl e say, multihullsare
relatively expensive for the amount of interior room and payload they carry. If you're thinking
about homebuilding, they will take moretimeto build and require higher skillsto be successfully
completed than comparable home-built monohulls.

If you start out with a bucket of money and ask the question, how do | get the most payload
carrying capacity, the best passaging speed, and the most interior space for those funds, the
answer will bewith amonchull.

In Heavy Weather

If after all these words of caution you are till hot for a multihull, there's one last thing you
should do. Buy acopy of Adlard Coles'sHeavy Weather Sailing, and study the photographs care-
fully. Then consider if you want to be out there in these sorts of conditions with your multihull.
Keep in mind that 95 percent of the damage inflicted on cruising yachts comes from the sea, not
thewind. You can deal with thewind by using small sailsor cracking asheet at acritical moment,
but when the right sea catches you at the wrong angle, no amount of seamanship or alertness can
prevent disaster inamultihull.

Cruising-Design Criteria

Multihulls, to take advantage of their design, must belight. There'sreally noway to keep area-
sonable size multihull from getting too heavy when it’s fitted out with all the gear you need for
long-distance cruising, unlessyou’rewilling to put up with atotally spartan lifestyle. If you want
performance, be sure that the vessel syou arelooking at have atotal all-up weight including pay-
load, that does not exceed a displacement-length ratio of 80.

Second, don’t have more sail than can be safely handled with a beam-length ratio of 2 to 1.
Increasing beam beyond thisratio adds weight to the boat at avery fast clip and makes you more
subject to pitchpoling.

Next, make sure your rudders are strong, deep, and capable of handling your multihull at a
speed-lengthratio of at least 4 without ventilating. In atrimaran, the main hull should have acol-
lision bulkhead as far forward as possible, with awatertight bulkhead just aft of that. The amas
should be segmented into compartments so that apuncturein any one of themwill not disableyou
with water. A catamaran should be bulkheaded the same way.

Your sheet loads and winch setup must be such that you can quickly cast off any sailsif you start
raisingahull. Provision must bemadefor accesstoyour vessel if sheisupside-down, sothat food,
water, and shelter will beavailable. If possible, the hulls should each have solid foam in their bot-
tomsuptotheir load waterlines, sothat if you'reholed, thewatertight sectionthat isbreached will
not hold a significant volume of water.

Wing clearance isamajor issue. There will always be conditions in which your wing or area
between amasand main hull collidewith seatops. Thisisnoisy and, over time, debilitating to the
crew. You can reduce this by having more wing clearance. This, of course, adds weight, as the
freeboard of the hulls must go up.

What isan acceptable wing clearance variesfrom person to person. There are no hard-and-fast
rules of which we are aware.

Talk with experienced multihull sailors and see what they’ ve found about slamming with their
own boats, and then make up your own mind asto what you will tolerate.
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520 CONSER CATAMARANS

Finally, don’t take chances with the hurricane season, try to avoid sailing in regions such asthe
Tasman Seaor off the bottom of Africa. And always have a hand on the sheets.

Capsize Preparations

And finally, make sure you have made preparations in advancefor dealing with acapsize. This
meansaccessto theinterior supplies, and aplaceto rest out of theweather, whichisrelatively dry.
A thorough read of Capsized by James Nalepkaand Steve Callahan (about spending four months
on an overturned trimaran) will help with your planning.

CONSER CATAMARANS

John Conser has been playing with cata-
maransamost aslong as| have. Hisfirst was
an interesting amalgam of two surfboards
and an Aquacat rig (over three decades ago).
We've raced against and with each other in
many venues.

While John was playing with cats he was
also developing a successful sail loft in
Southern California. When we started buil d-
ing lead mines (monomarans), John was a
natural choice to work with in the develop-
ment of full-battened rigs.

While | decided against multihulls for
cruising, John has swung both ways (he's a
little kinky that way). With thousands and
thousands of sea miles, in all sorts of
weather, in everything from heavy CCA-
type lead mines, to the very hottest ULDB
dleds, and lots of offshore multihull experi-
ence, if anyoneisqualified to build thistype
of boat, John would be the guy.

He has sailed both the Atlantic and Pacific
on cats, including a record passage to
Hawaii, and spent the better part of theday in
asurvival suitinthe North Atlantic, wonder-
ing if he'd see another sunrise (sitting onthe
hull of acat that had dlit her leeward hull).

After a series of smaller designs that saw
commercia success before multihulls were
invogue, John'slatest offering is of interest.

Conser 47

TheConser 47 looksto metheway acruis-
ing cat ought to appear — nice long water-
line, moderate beam, with reasonable
although not excessive accommodations.
And check out the rig— afully rotating carbon-fiber wing mast.

With awaterline of 45 feet (13.8 m) and adisplacement in light trim of 12,000 pounds (5,440
kg), thiscruising cat has adisplacement-length ratio of 58. Combinethiswith the wing mast, and
theinitial stability of the 24-foot (7.4m) beam, and you can see where the speed comes from.
Wing clearancein cruising trim is 32 inches (812 mm), which is enough to keep the wing from
pounding in moderate conditions.

Power is offered with outboard or inboard propulsion. With a 50-horsepower four-stroke out-
board the boat cruises at 10 knots (and avery comfortable 8 knots at 1.5 gallons (5.8 liters) per
hour).

Thisboat will cruisein the high teensand low 20sin moderate trades (say, force 5 or above) as
long asyou are paying attention to thetrim.

LAVARANOS CATS

It isnot often that you find a designer who swings both ways, doing mono- and multihulls, but
Angelo Lavaranos does just that. Since his boats have been influenced by the “cruising” condi-
tionsto be found off the South African coast, we thought one of his multihulls would be worth a
look. | asked Angelo to comment on the background behind this design.

Here’s one of John's 47s at play off Maui in the
Hawaiian islands. An indicator that these boats
have some seakeeping ability is the fact that the
Hawaiian boats have been U.S. Coast Guard—
certified to carry passengers.They're regularly
sailed at 20 knots with a deck load of guests in
the brisk trades. (Jeri Conser photo)
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LAVARANOS CATS 521

The standard layout for the Conser 47 has the
saloon and galley on the bridge deck, with state-
rooms and heads in the hulls. Quite a bit of
space is leftover fore-and-aft of the accommo-
dations on the wing, compared to a lot of pro-
duction cats. That is how to save weight, as well
as how to get the boat to sail well. And after all,
if it doesn't sail well, what's the point of having a
multihull?( The layout shown would work quite
well for a couple with occasional guests.)

Feel ambitious? John has a kit-boat package
that allows you to save between a quarter
and a third of the total cost, in trade for a year
of devoted weekends, nights, and holidays. If
your devotion wanes, figure a year and-a-
half. (Jeri Conser photo)

ViaE-mail (thecomputer revol ution hasdonewondersfor usin the publishing mode!) from his
new basein Auckland, New Zealand, Angelo says, “| have personally put in many miles (includ-
ing the 1993 Cape-to-Rio Race) on an earlier design (1986) of mine, the St. Francis43, of which
25 are built, and which has been a very successful boat. They have sailed all over the place —
thereiseven one here at Gulf Harbour at Whangaoroa, New Zealand — and have been very pop-
ular chartering in the Caribbean.”

Angelo goeson, “Modern catamarans have come along way. On the Rio race we had six days
of nowind and six daysof light winds, yet wedid it in 20 daysand easily managed 200-plusmiles
aday inthe proper trades. That’sasgood asold I ntermezzo | 1! Wefinished secondinthe St. Fran-
cisclass (by an hour) and among the 50-foot (15.4m) cruiser-racers.”

“We had all our meals spread out on the saloon or cockpit table— glasses, picklejars, etc., no
problem. Agreed, the performance profileis more varied than amono, and overall performances
similar. Downwind they are pretty average. With the shallow stub keels they are equivalent
upwind velocity-made-good to an equivalent modern mono-cruiser. Reaching, they are pure
vanillaand duck soup! What el se do you want for cruising?

“Sit there like driving a car, with the asymmetrical chute up and 26 knots across the deck and
the clock never lessthan 12 — with 14 and 16 often down the waves. All with four ensuite dou-
bles, 360-degreevisibility, inside/outsideliving saloon cockpit area, shallow draft, excellent low-
atitude motion, no slamming upwind, nonsinkability. Also they don’t often capsize these days.
In bad weather upwind, you need to shut up shop sooner than a mono, either because you are
ramping off the waves too fast or because you have reduced sail to avoid aforesaid ramping and
are no longer making progress! | think alot of multihulls are poor performers because they are
overweight dueto over-equipping or cheap construction. Then they can’t accel erate when crack-
ing off (hence no velocity made good) and are underpowered at al windspeeds.

“With decent beam (and a decent rig to match!) and careful construction they definitely are a
great way to go and deserve aplacein the sun! A lot are too voluminous and greedy and nothing
better than medium-speed houseboats. Whilel would not especially choose oneto go round Cape
Horn, they are an excellent tradewind cruiser. With agood para-anchor and searoom, they areas
safeasanything elsein theterminal stuff.

“According to the builder of the St. Francis (who has deliveries al the time up and down the
South African coast), she surfs big-breaking waves just as easily sideways or backwards when
hove-to trailing nothing.”

Admiral 47

The catamaran which Angelo has sent us for this section has been sailing now for a couple of
years. Thefirst of these designs sailed up the Indian Ocean to the Seychellesand Comoro I slands
from Durban. Two of the boats did the Cape Town-to—Rio race and one of these returned to Cape
Town viathe Southern Ocean and Tristan da Cunia— rugged sailing, indeed!

Therigisstayed in small catamaran fashion with swept spreader angles, so no standing back-
stays or runners are required. With triple-diamond stays on the spar, it is self-supporting in col-
umn.
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522 LAVARANOS CATS

Twin 20kW sail drive motors provide the power.

Thewing sectionisheld back fromthebow asitisinthe Conser 47 which reducestheslamming
that isso prevalentinalot of cruising cats.

Angelo has shaped the hulls so that the longitudinal center of buoyancy issomewhat forward
fromthe norm. Thismeansthat asyou add cruising payload, rather than trim down by the bow (as
so many multihulls do), thisdesign will stay on her lines.

Beam is 27.5 feet (8.5 m), while draft isjust 4.25 feet (1.3 m). There are twin shallow keels
(which are used for tankage). These provide enough lift “ provided the boat is kept footing while
onabeat,” according to Angelo.

| likethelooksof thisboat. She hasaclean, no-nonsenseway about her. Therigisconservative,
and thewide beam is certainly going to keep her upright with sidewind and wave loading. Given
the Southern Ocean pedigree, she certainly must be considered seaworthy, in multihull terms.

How could you not like the looks of this
catamaran? She’s got that low-windage
“Eurostyle” which fits form and function
together so nicely. Check out the twin
swim steps and moderate size of the cock-
pit area. (Angelo Lavaranos photo)

The Admiral 47 at play, and
moving right along. She is 46.5
feet (14.3 m) long and weighs
23,000 pounds (10,500 kg), for a
displacement ratio of 100.
(Angelo Lavaranos photo.)

This profile and plan view offers a good idea of the
interior layout.There is definitely some space to live in
on this design. Four double cabins with heads ensuite
are in the hulls.The saloon and galley are on the bridge-
deck for best ventilation and visibility.

This is very much a dinghy-like rig. The swept-dia-
mond stays will keep the mast in column, while the
widely spaced cap shrouds keep the headstay tight
without runners.The highly raked spar will move the
reefed center of effort forward, easing steering chores
when the boat is pressed. There are also some theo-
retical aerodynamic advantages. Besides, it looks good.
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THE TRIMARAN QUESTION

In the olden days, when we sailed cats, there was quite a debate between trimaran aficionados
and catamaran fans. In a racing context, the issue was quickly settled in favor of the cat. Today
the performance issue is much more clouded. The French maxi-tris are formidable machines of
unparalleled power upwind and reaching. It appearsthe big cats still have abit of an edge down-
wind.

Butin acruising context— intheproduction-multihul | businessanyway — thecat isking. This
is probably due as much to the higher cost of producing atri asanything else.

However, when you start hitting the remote anchoragesyou will seequiteafew cruising trima-
rans, most of which have been home-built to Piver, Cross, and Jim Brown designs.

Many of these boats have long ocean-cruising histories behind them. And some of them have
been through the cruising wars, so to speak.

Our friends, the Sandstroms, on their 40-foot (12.3m) Brown-designed tri Andural, for
instance, found the Wallis | slands the hard way, by running into the fringing reef. They bounced
over the edge and sat, just out of reach of the breaking sea. Asthe tide came up, they made their
way into thelagoon, minusmost of their rudder. Still in one piece, they eventually completed their
circumnavigation viathe Suez Canal. After a hiatus ashore, they went out and did a second cir-
cumnavigation.

In spite of my misgivings,
il k both of these completed their

‘ circumnavigations. The Piver
design on the right was one of
the real pioneers, while the Jim
Brown design on the left rep-
resents the second generation.
A lot of both types are cruising
right now.
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