The Race to Recover the Cup : Loss of the Amer€ajsto Australia
in 1983 Was the 'Sputnik of Yachting,' a High-T&rhbarrassment
That Galvanized U.S. Industry Into Action. This Yeamerican
Teams--With Lots of Corporate Help--Aren't Leaviligything to

Chance.
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Some people believe the America's Cup race ishdetiat contest. Nothing could be further from theth.
Competitive yachting's premier event has littleleowith professional sport as we know it. It doespretend
to build character or embody the national psychesthér does it strive for excitement by tinkeringhithe
rules. In a contest between yacht clubs, gentleprfaninality is more important than genuine sportestap.
"The America's Cup is the game of life," says Der@@onner, 43, probably the best 12-meter racer in
America. "The cup is not necessarily won by the basor but by the organization that combines good
leadership and logistics with a sound marketingtsgy."

Tom Blackaller, the 46-year-old Berkeley mechanaaiineer-cum-sailmaker who triannually challenges
Conner for the honor of representing the UnitedeStan the race, is even more succinct: "Sailirg ¢soss
between war and business. If you try to competeutige assumption this is a sport, you'll nevevkndat
hit you."

Conceived at the apex of the Industrial Revolubgmmen of lineage and substance, the America'si€ap
marriage of wealth and technology. Its heroes yareine from behind the wheel of a boat. Yachting's
pantheon is filled with men such as Harold Vandgrbi Pierpont Morgan and tea merchant Sir Thomas
Lipton--millionaires all, who, like the Medici of éhaissance Florence, subsidized the brightest esigirof
their day in a search for boats with speed.

The elusive Baron Marcel Bich (father of the Bidlpaint), Fiat's Gianni Agnelli and the Aga Khanntimue
the quest. When Western Australia's Alan Bond viienQGup in 1983 with his yacht, Australia Il, heg,to
entered capitalism's most exclusive club. "The Aoas Cup is where very successful men come toithe w
other very successful men,"” Bond says. "And whega mho would like to be successful gather on the
periphery."

The America's Cup began in 1851 when British indalgts invited their American cousins to a baate
around the Isle of Wight. The prize was a silveeeaf 134 ounces, worth 100 guineas. New York
businessman John Cox Stevens accepted the challgisggacht, America, was more than a match for the
British. As it sped toward victory, Queen Victorahoard the royal steam yacht Victoria and Albedhared
alongside the last leg of the course, peered antist and asked, "Who is second?" The answéhedbne
for future challenges: "Ah, Your Majesty," a coartresponded, "there is no second.”

For the next 132 years, American yachtsmen madasbia ¢f being first. Through 24 consecutive defensie
the cup, they emerged triumphant. But in Septenil$83, the American yacht Liberty was beaten faces
to three by challenger Australia Il. The baroqueeswmnew home would be Perth, Australia; the longes
winning streak in the history of organized sporswaer.



Loss of the America's Cup meant almost nothindl & anost Americans. Football season had stadgd,
the World Series was two weeks off. But in corpefadard rooms across the land, alarums beganrtg.cla
America had not lost a boat race; it had been @it-teched by rubes from the Antipode: men who
incessantly squawked "G'day, mate," called evemnarm Sheila and adopted as their national symbmivby|
marsupial.

Not since Dwight Eisenhower's farewell addressthadnilitary-industrial complex been so steamede: Th
Naval Ship Research and Development Center in BéthéVid., wanted to know why Liberty had lost. In
December, 1983, it summoned Nils Salvesen, a mhgideodynamicist who could predict from a warship's
blueprints its future performance at sea. "My pnésion lasted an hour, but the conclusion wasaisgl
Salvesen remembers. "Our naval architects failediliae technology already available." Heiner Medd, a
Lawrence Livermore Laboratory weapons specialist aibvised a program by which sails could be andlyze
by computer, put the loss in its true perspectiVarned Meldner: "Australia Il is the Sputnik of y#ing."

Three years ago, the America's Cup was a baubleired in the fusty New York Yacht Club, seen oojy
the rich and famous. Today, it is the focus ofghkstakes technological race. In 1983 only sevedisgtes
entered the competition. Next month, 14 will chadle the Royal Perth Yacht Club's new AustraliaBi}.the
end of the race, $170 million will have been spemgursuit of the cup. The combined budgets ofsilke
American syndicates alone total $61.7 million.

Dozens of U.S. corporations have enlisted in thartetfo bring the America's Cup home. Ford, General
Motors and Chrysler; Allied-Signal; Digital Equipmteand Hewlett-Packard; Grumman; MCI; the Mondavi
Winery, and Pacific Telesis are donating cash,rieeth services or computer time. Government agsratie
prohibited from supporting commercial ventures, $inte national pride is at stake, the Naval Academ
permits the San Diego Yacht Club's technical cdaasts to use the Superintendent's Conference Room f
meetings.

The Flight Research Institute in Seattle, compa@dexbst entirely of Boeing engineers, has adapted th
software used to test experimental Boeing air¢oafissess performance characteristics of 12-matdty.
The Manufacturing Industry Systems division of Meiell Douglas in Cypress has developed three-
dimensional, computer-generated hull shapes tluat #ie stress points and flow patterns of a yandeu
sail. Peter Lissaman, vice president of AeroVirontriec. in Monrovia, took time off from his pet fjeat--
the development of a battery-powered pterodacatl¢hn flap its wings and fly--to write a compypengram
predicting the amount of time necessary to sal-angter upwind in gales of varying strength.

"The reputation we have as a high-tech compantyhisnt by being associated with an event as
technologically challenging as the America's C@ays Dennis Murphy, director of Advanced Manufdotr
Technology for Douglas Aircraft. "Football is foeér drinkers.

"People forget how much planes have in common sailboats," Murphy says. "The only thing that
distinguishes aerodynamics from hydrodynamicsas water can't be compressed. We're constantly
borrowing from each other.



"That portion of a ship's hull covered by watecadied its 'wetted surface,' as is the outsidephae. An
airplane's waterline runs from the tip of the fagel back to its tail. Both planes and ships meatiatance in
nautical miles. The aerodynamic principle thasldn airfoil also powers a sail."

The principles of hydrodynamics are nearly idetticahose of aerodynamics, agrees Blackaller, witlo
helm the challenger from San Francisco's St. Fsariacht Club when trial competition for the 1987
America's Cup race begins next month in the Pextityclub’s port city of Fremantle. "But sailboats

more complicated than airplanes, because they tepieréhe transition zone where the wind and wateet.
Anybody can take off in an F-14 Tomcat. Set thplat 11 degrees, and when the revolutions rea€io@0
hit the deck going 185 knots. | could learn thetirmiin 10 minutes. I'd like to see a carrier pilgtto jibe
around the wing mark after the same amount of time.

There is nothing mysterious about the forces thapgd a boat. The sail of a boat, like the winggdfiane, has
curved edges. When wind blows across the surfiéiceldntical to that which keeps an airplane atwfturs
on the sail's leeward (away from the wind) sidasTulling force, called lift, combines with thegiuof the
wind on the sail to send the boat skimming forw&ulats can't sail directly into the wind, but thean head
to within 45 degrees of the direction from whick threeze is blowing. By tacking--sailing a zigzagrse

into the wind--a boat eventually will arrive upwindlits original location.

Tacking to windward can be difficult, since theedition of the wind and the force with which it bleare
always changing. But the sailor who adjusts, ongrihis sails can maintain a fairly constant sp@duen a
boat is running with the wind behind it, the maihshould be at a right angle to the directionla# boat.
When the wind blows from the side, a boat canaaibss wind by extending the mainsail to a 45-degre
angle to the direction of travel. A boat tackingvimd keeps its mainsail almost parallel to the ction of
travel.

The size of the sails and strength of the winduinfice the speed of a vessel. So, too, does theauagd by
displacement--the water pushed aside as the hdilkeel move through the ocean. The principal factor
determining maximum speed, however, is lengthatthterline. As a boat moves through the watergsav
moving perpendicular to the bow begin to form. Treance between bow waves increases with the sgeed
the boat. The maximum velocity of a boat--its lsgleed--comes just before it "hits the wall" antkfaito a
trough between bow waves at either end of its Waterin nautical miles per hour, the hull speed of
sailboat is about 1 times the square root of thierlime length in feet. So a vessel with a waterlafi 36 feet
has a hull speed of about 7 1/2 knots.

Because yachts are not bought off the shelf irsseeall, medium and large, ocean races have adzgmnthat
allows boats of varying size to compete. The exoaps the America’'s Cup, a race between "12-mgters
twelves, whose dimensions are governed by moredtwmmtury of tradition.

In the 12-meter formula, waterline length, saileaa@d displacement are balanced so that a chamgein
requires a compensating change in the others. @atlarea you must reduce waterline length; ienme
length is increased, then extra ballast must be&dbhe quotient of the formula is a constant--38e2t, or
12 meters. The idea behind the rule is to prodeegsithat are nearly identical, making the Amesi€alp



competition more a test of sailing skill than desiginnovation. But over the last two decadesfdh@mula
actually has stimulated competition among desighend on building ever faster boats.

Though built to exact specifications, and indivilllpaertified by Lloyd's Registry in London, eacB-ineter
is unique, the product of an intricate brainteaséved by art and science. In heavy weather, irchvhiinds
gust to 20 knots, a large boat with moderate sad aerforms best. Large sails on a smaller beat ar
necessary, however, on days when a skipper musthsies a passing breeze. Since no one can prigict
winds a year before a race, the naval architect sitike a balance between extremes.

When match cup racing resumed after World Wah#,yacht Columbia was chosen by the New York Yacht
Club to defend against the British challengerald la deep, rounded profile and was typical of #réog in

that its long rudder extended from the stern taighef the keel. Columbia paid a high penalty iagl

because of the large amount of wetted surface bilewvaterline.

The 1964 defender, Constellation, was much fakkgebow angled sharply back to a much smaller keel.
scalloped stern further reduced wetted surface riithéer remained connected to the keel, but bedtise
smaller surface area produced less drag, the felthtore maneuverable.

A revolutionary advance in design came with Intepiree years later. A hull less than half the size
Columbia'’s allowed it to sail extremely fast. Bug imost innovative improvement was the shift ofrtidder
from the trailing edge of the keel to the backhaf stern. A pivoting vertical fin, called a trinbtaextending
from the rear of the keel added an extra measuift when the boat sailed to windward. But it was
placement of the rudder far away from the boatgereof gravity, the keel, that allowed faster togn
Intrepid, clearly, was a superior vessel, and &t ltee Australian challenger Dame Patie, 4 to 0.

And there the evolution stopped. Yachts in the fext America's Cups were exact copies of Intrepidrtia
set in because one naval architect active in 12inugtsign, Britton Chance, inadvertently saddlethiing's
aristocracy with a lemon in 1974.

The reduction in wetted surface on Intrepid minimdiriction caused by water clinging to the huiif i did
not address the equally vexing problem of vortegdiVhen wind or water race past the end of a seyfa
they tend to curl around the edge and form a $pgalortex. You can see a vortex when an airplandd in
foggy weather and vapor flares around the tip wfreg. The East Indiamen freighters of Holland amiein
(see box, page 27) that dominated internationdéetthroughout the 18th Century consistently sufférem

the vortex concentrated behind their pointed sterns

Designers of American Clippers discovered in 18% the vortex, and the sucking drag it produced|dc:
be minimized if it was spread out along a sligistyared stern. In 1974, Chance squared the undgrwat
portion of the stern on a yacht named Mariner aétek tests showed that the principle that worked f
Clippers also could benefit a twelve. Alas, Marinallowed like a garbage scow when it finally hietwater
and was quickly eliminated as a potential Ameri€alp defender.

The nature and control of a vortex is still beirgdpdted in the automobile industry. Some enginegrste
squared hindquarter of a Corvette is more aerodimanthers insist the tapered rear of a Porsche 911
produces less drag. For blue-water sailors, howéwsas all hooey. Enough science! Why tinker vitth
Intrepid design, they argued, when it consistelndgts the Aussies and Brits?



In 1975, NASA scientist Richard Whitcomb discovetieel drag-reducing properties of winglets. Becaise
the Mariner fiasco a year earlier, however, yacktsmemained skeptical and stuck with the standeetHa
long vertical fin that was swept back along thalleg edge, flat on the bottom with a trim tab adljog the
trailing edge. Not so Alan Bond. After meeting widlntch hydrodynamicists, Bond and Australian design
Ben Lexcen emerged convinced that a wing-keeletidmadd beat the Americans.

John Bertrand, the young engineer Bond named captaiustralia Il, thought the new keel grotesque.
"Bondy saw my dismay before | even had time to kfid@ wrote in his 1985 account of Australia's cup
victory. "He said, 'John, do you really believettima20 years airplanes are going to look as thejoday?'
He knew how conscious | was of the speed of modewelopment, and his words had the effect of wregki
the argument | had not yet had time to voice."

The winged keel accomplished several objectivesiisimeously. Making the keel wider at the bottond a
heavier (since winglets weigh several thousand geyowered the center of gravity, allowing Auk&rdl to
grip the water tighter when it tilted to the sidean upwind tack. A more efficient distributiontudllast
meant that the keel didn't have to be so big--afplgs, since a reduction in wetted surface areeedsed
drag. Essentially, the winged keel meant thatlawgight ship could carry a lot of sail area, aecse
quickly in light wind, yet remain stable when thand/began to gust. All this while keeping withireth
limitations of the 12-meter design formula.

Dennis Conner in defeat acknowledged Australiaéemplishment, but in private he agreed with Amesica
yachting establishment that the margin of victayne from the Australian boat's radically shaped. Kee
keel of a standard 12-meter boat resembles antédsehark fin that tapers gently toward the tig; kirel of
Australia Il not only reversed the configuratiort biso added two horizontal fins at the bottom. Séalia |l
was a major breakthrough, not a marginal improvenmedesign,” Conner says. "There have been 39%asel
built since the '83 cup race. Every one of themahasinged keel."

Arvel Gentry mounted a slide tray atop a vieweappkd at the rheostat and said with a devilish gviau've
just got to see my photographs.”

A computer-generated image of a keel flashed uttyPspectacular, no?" he said with a wink. Itked like
a lead pancake, but Arvel obviously thought différélLook how compact it is--how short both forwamad
aft," he said, his eyes fixed with the wistful loibtat usually accompanies snapshots of grandchildhe a
maneuvering situation before the race or when yaue tho start tacking, the boat with this type cdlke
going to be able to turn faster."

Gentry, 53, heads Boeing's aerodynamics computpgriiment, which develops computer programs for
airplane design. Over the last two years he hast 4p800 hours of his spare time helping desigrihauit
pay, on weekends and after work--the perfect keel.

"Several years ago, | had about 10 Boeing engir@ansfor some brainstorming. Since one of the most
aerodynamic shapes is a cylinder, one proposedh@ateel be a hollow eight-foot-long tube. We detia
having two keels, side to side or fore and afthinend we agreed there was no logical alternsativénglets.

"The problem with winglets is that they have todesigned correctly," explained Gentry, now silhteg:by
the luminescence from a nearby computer. "You poglets down there, it adds area, and surfacedrict



goes up. But there they have to go, because wet42g000 pounds of lead that has to go somewfiéee.
goal is to shape that blob of lead so that it eellinterbalance the force of the wind on the saiisout
causing additional drag."

If the list of consultants advising the various digates reads like a Who's Who in aviation, itésduse naval
and aeronautical engineers are constantly tradiegsi After the 1967 cup race, in which Intrepitkpd up
speed and maneuverability by moving the rudder lrack its keel, commercial aviation began
experimenting with "center-of-gravity managemeititfound that if fuel tanks in the tail section vwesmptied
before the tanks in the wing, the plane's centgrafity would move forward as the flight progretse
Because the pilot didn't have to turn the ruddenash, there was less drag and therefore a greaserg of
fuel. The theory that made Intrepid a better beaiime central to the design of the Concord an8+the
bomber.

"The America's Cup has moved away from being atspioere the skill of the crew counts," says Laweenc
Livermore's Meldner. "You need the best scientifiods to win. I'm spending more computer time asa th
12-meter than | would designing a submarine. Ifwirg it will be because we controlled the knowledge
base."

Scientists exert an inordinate amount of influeoeer yacht design this year because veteran helmame
longer can rely on experience. For more than 13@syihe fate of the America's Cup has been dedigleah
autumn race in New England. Every competitive 12emgacht built in this century has been designed
specifically for the 16- to 18-knot winds off theast of Newport, R.l. The Australian port town oéfantle
is located in the "Roaring 40s," a latitude of sg@nd unpredictable winds.

The interior desert of Western Australia goverresviliinds off Fremantle. Heat rising off the deseebtes a
vacuum that is filled every afternoon by a 25-kwotd that has traveled across 5,000 miles of In@aran.
The wind is called "the Doctor" because it bringisef from the heat, but in the process of cootimgland it
creates four-foot swells that form a green-and-avfiibth as they near the coast.

Three California yachts hope to race AustraliaThe San Diego Yacht Club's Stars and Stripesrisidered
by most observers to be the best, probably bedaisseacked by a $15-million budget and sailedD®@nnis
Conner. The boat representing San Francisco's&icis Yacht Club is a wild card in that it wasigaed
entirely by a Cray XMP-48 computer, which lovinglgmed it R-1. The Eagle Challenge, mounted by the
Newport Harbor Yacht Club in Orange County, hasspected helmsman in Olympic gold medalist Rod
Davis, but the engineering shortcuts made necebgdimited financing could affect its performarice
Perth.

Francis Clauser, a 73-year-old retired Caltech igfstavho signed on as the Eagle's chief scieimtist
September, 1984, thought he had produced the wiraaing hull when the computers at Offshore
Technology outside Escondido began spitting outlmenmlast April. "This is good," he mumbled to hatis
"This is great," he finally smiled. Trailing theiptout behind him, he rushed back to the tow tahkens his
model hull was floating. "It's a 20% improvemenepeverything else we've tested," he said, waviegiata
in front of Gary Thomson, president of the Eagl@l&mnge syndicate. "If we build one more boat,hithwe
can win the America's Cup."



Studded with 18 computer sensors, the model wasdthirough the water at 5 knots, then at 8 arallfiri1.
Forgetting the heart attack he had suffered ordytbek before, Clauser ran the length of the tack &me.
"My job is to circumvent the 12-meter rule, notdheating, but with superior design. If | can keep t
waterline at 12 meters but make the boat thinkritieh longer, then it will go faster.”

The model that bobbed in the water got its speau & bulbous bow that jutted forward 10 feet juxiar the
waterline. It seemed to be giving a raspberry.\Boat the model lacked in aesthetic charm, it gained
speed. The underwater protuberance dramaticallycestiwave drag by causing the bow wave to crest in
front of the hull.

"In towing tank tests on Eagle |, we never couldagier than 9 1/2 knots because a great trairagés
would come rushing down the tank and almost swédrafbbat,” Clauser says. "My boat could run the &nk
11 knots and leave the surface almost like a milhhd’he boat could have cleaned up anything anbfsk at
20 it would have been untouchable."

Thomson couldn't raise the extra money. Francissgliés superboat was never built. Instead of gming
Perth, Clauser will spend the rest of the year liladplvith a wave-making machine in the basemera of
Caltech science building. "I hoped to use fundamdestience to build a faster boat," Clauser sagis some
bitterness. "But 12-meter design is dominated bgigoal people. Johan Valentijn (who has built fi/2-
meters, the most recent of which is Eagle) wasthegabout the boat because it was different frottang
he was used to. Rod Davis didn't want a fast beedlise, very frankly, he felt it would detract frdma role
he played. He said openly that he wanted to wihibyskill and not by having a special boat. Andrszy
dismissed the results of my tests and said thewsas@a pipe dream."

In a contest between science and intuition, thenarims not even in doubt. "Designing 12-meters ueduk
80% art and 20% science," Valentijn sighs. "Th®rnbdw is 75% science and 25% art. | didn't even aw
personal computer until 1983. It cost $30,000 teettep Magic (a lightweight boat rejected in favér o
Valentijn's Liberty, which ultimately challenged stualia 11) back then. My design budget for Eagle i
$500,000."

Even J. P. Morgan might blanch at the bills incditog the syndicates. A 1:3 scale model for tantirtgs
costs $16,000. Offshore Technology charges $200fHy to use its tank and computers. A 12-metdy hul
which actually measures about 65 feet from thettifine bow to the stern and weighs about 24 tonss dor
$400,000. Add an equal amount for sails, plus $8IDfor rigging and spare parts. "The money spgithé
U.S. Navy for a new hull form is significantly lesgan the dollars being spent for the America's,Csgys
Daniel Savitsky, director of the Davidson Laborgtat Stevens Institute of Technology in Hoboken. N.

Much of the money is spent on research alreadyuwaiad by other syndicates. Valentijn estimates Tb&b
of the $61.7 million budgeted by the six U.S. syatits could be saved if the nation's yacht clubsttaeir
corporate sponsors could unite behind a single th&llenger. That will never happen. A study by @han
College estimates that a successful Eagle Challemgle add $1 billion--"the equivalent of (reventiesn)
10 Super Bowls"--to the economy of Orange County.LAtno, the executive vice president of Pacific
Telesis, which supports the Golden Gate crew, émemore bullish. "A victory for our boat in Pertlowd
bring $1.5 billion into the Bay Area when we hdst tace in 1991."



The size of the America's Cup purse encouragesiiveespying and intense secrecy. "Who told yotzhis
the usual response to questions beginning "lsét tr. . ?" Heiner Meldner will volunteer more inf@tion on
the stealth radar-resistant bomber than aboutttHer&hcis sailboat. "If | told you who we have beeorking
with, then you'd know what areas we've been thmpkibout," he explains. Gary Mull midwifed the mathe
computer that downloaded plans for R-1. "You cammeaigine the paranoia and psychosis that precede an
America's Cup race," he admits. "l have a rublemnptthat says, 'Top Secret--Burn Before Reading.'"

Each of the three California syndicates has its style. That of Dennis Conner's Sail America might
described as Late Tan Son Nhut. For the past norghm San Diego's cup hopefuls have berthed thaiisb
outside Honolulu in a guarded compound litteredhwitsting Quonset huts and cannibalized military
vehicles. Picture yourself in Hue during the 19@&8 Offensive and you'll capture the mood. Everyeorars
a game face. Skylarking is taboo. They call thegl@amp Conner.

The real nerve center for Sail America is locatesof Pearl Harbor in a penthouse apartment dparse
furnished with one twin bed, a Digital Microvaxdbmputer, several PCs and a couple of chairs. [bbe i
littered with computer manuals. Mounds of datageptecariously. A large stack of notebooks lends
perspective to the clutter. Robert Hopkins livesehe

A former Olympic sailing coach who is the liaisogtlveen the boat crew and the technical expertss, he
conversant on all subjects save one. What's indbebooks, Bob? "Our blood," he responds coldly. "I
belongs to the people who give us money. Don't expe to give anything away."

The notebooks, in fact, contain a Velocity PredittProgram. Based on thousands of hours of computer
analysis, hundreds of design variables and regaiteed from testing different hull forms on the arathe
program allows a syndicate to systematically dedimteexample, which of its four practice boatshis one
that might have a one- or two-second edge in maiptracing.

The outcome of an America's Cup race is determiryeskconds. A boat that can go 1,000 yards in 993
seconds will increase its lead by 10 seconds aanée a boat that sails 1,000 yards in 1,000 sexdhd
speeds were constant over the course of an eatieg the faster boat would win by 240 secondspur f
minutes. That rarely happens. If the skipper offister boat chooses the wrong sail or tacks mivea than
necessary, he will lose his advantage, if not #terNo computer program can eliminate human néstak
made under pressure. But an accurate VPP candehd selection of the best possible boat and nimeim
mistakes by telling the helmsman in advance whatoeld do in certain situations.

Sail America's search for an accurate VPP beg&ciahce Applications International, a defense-teien
think tank headquartered in La Jolla. It combinedl&. Navy program used to assess the performdnce o
warships with two others used to handicap sailbdate Navy has VPPs, but they're not very accyratys
hydrodynamicist Salvesen. "A ship's weaponry isammportant than its speed, but speed is everytioing
12-meter, so our VPP must be accurate to withiri' 1%.

Based on experiments with the man-powered Gossaorator, AeroVironment had data that quantified the
relationship between the air mass dragged behimdwing object and the object's ability to maneuvéeir
data was added to the VPP along with the resulisvotank tests on 36 different hull models anddreds of
computer-simulated match races. "Comparing two risadea tow tank doesn't tell you which one is &elt



says SAl engineer Carl Scragg. "You'll know whideg down a tow tank faster, but not which one ggall
around a race course the fastest.”

"Our VPP proved its value earlier this spring," Kimg says. "We had put a new keel on a boat, which
performed as expected downwind. But upwind it amgnt 8.53 knots instead of the 8.6 knots we had
predicted. For every minute we spent tacking wea@sing seven feet. We began playing with the rensb
and found that the optimum trim tab setting we haeén using on the old keel needed an adjustmeht of
degrees. It took the people on the boat six dajdetatify the problem. We needed only two to satven the
computer."

Though all the challenging syndicates jealouslyrduleir designs, it's certain that the upcomingefioa's
Cup will see some of the most innovative vesses built. British designer David Hollom has addddrge
bustle, or double chin, to the underside of thé ¢mthe Royal Thames Yacht Club's entry, Crusfiddihe
asymmetrical bulge is supposed to minimize pitctiorg and aft in the heavy sea off Fremantle. San
Francisco promises that R-1 will be a "revolutignarot evolutionary” 12-meter, and such could lwedhse,
since R-1 initially came equipped with a secondlardeneath its bow.

Shaping the hull of a racing yacht like the bellyadaughing Buddha may not bring victory, but heitis it
being prejudged, since designs that succeed iArterica's Cup have a way of showing up elsewhere in
industry.

In the summer of 1984, engineers at Douglas Aiténafong Beach began experimenting with winglets i
earnest. They confirmed that what worked for Adssti also helped the DC-10. Winglets reduced drag
whether they were at the bottom of a keel or ortithef a wing. Winglets allowed Australia |l todece the
size of its keel, while improving hull speed, stipiand turning capacity. A DC-10 with wingletsats3%
less fuel.

Douglas Aircraft today is taking orders for the segsor to the DC-10, the winglet-equipped MD-11thdia
few years the technology that brought AustraliaAheerica's Cup will allow airplanes to fly more
economically across the United States.
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