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HUMAN-POWERED SUBMARINE RACE

Pedals to Metal Underwater
Inaugural cpmpetition encourages entrants to be innovative, cost efficient, and fast
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U-inMt sItoi rtuN -r Al

heading the sub team at Benthes,
a Cape Cod-based comlpany that
manufactlres undersea robots.
Twenty people at the company
have been working in their free
time under Mr. Alilen to get the
sub prepared for the contest, and
the company has donated $5,000

in equipment.
"We feel conlident in our de-

sign and training to overcome
those dangers," Allen says.

But even if Benthos doesn't
win, says Allen, many of the de-
sign and construction techniques
developed while employees were
working on the sub will prove use-
ful in future undertakings.

The subs will race in pairs,
completing three laps aromud the
canoe-shaped, six-tenths-of-a-mile
course in water 15 feet deep. Con-
test organizers expect most of dte
subs will complete the course in
less than 10 minutes. The race
will continue, elimination-style
until tilere is a winner.

TheP -r-el has been out to

gether by the departmelt of ocean
engineering at Florida's Atlantic
University. which is sponsoring
the race along with the H. A. Perry
Foundation.

The subs will also bejudged for
speed, innovative design, and cost
effectiveness, with a $500 prize
awarded for each category. The
grand prize of $5000 will go to
the entry judged the overall best.

Spending a "ton of money" to
make the fastest possible vehicle
might win the speed category, but
would probably lose points for
cost effectiveness, says Maggie
Linskey Merrill, director of the
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Perry Foundation. For that rea-
son, the 1 l student entries have a
chance against subs from groups
like Benthos and Lockheed Ad-
vanced Marine Systems, which has
also fielded an entry.

The 19 shmarines in the con-
test have adopted different strate-
gies for smoothing the flow of the
water to achieve "laminar flow," a
term used to describe the move-
inent of water over a surface itl

which adjoining layers of the wa-
ter do not mix.

"Icarus," the MIT entry. has a

peimnental, declassified Navy
project from the 1150s. The low-
drag hull is articulated, or jined,
so it can bend artund the tight
turns of the underwvater course.
An added feature of the sub is a
special vacuum systemn designed
tn suck turbtlent water away from
the sub's Iull, smxtnlhing the wa-
lerts flow and further reducing
the ship's drag.

Anothcr way of' reducing drag
is employed by tile Knuckle Ball,
a B-inch, transparent, acrylic
sphere constructed by Innlerspace
r¢ ,n,,ra sn in Covina. (:alif.,

cigar-shaped nhul Dase. oil a e- v t ............ " '. ..

whicht builds underwater motors.

"[A sphlre] is perfect for a hull
that is designed to resist external
presstlre." ays alvin (ongwer,
Innerspace's president. To propel
the sphere. M: Golgwerl is using
a patented propeller he designed
that creates a laminar flow bhy
sulcking water frGom the bow of the
sphere to the slern.

Grttgwer dtesn't expect to win
the race with a essel ptisered by
an arm crank instead or fot ped-
als. The 72-year-ol iventor says
he is entering "to publicize the
marvelus perefirmance of tilhe
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shere th:t we had shst in lourl
c-le lttitlng neslc- r atel liolslels,
licth is ilgels overloorkedl by the

yd islotl;nllc communlity."

Just as inlportanlt as the sill
esign is the sub's propulsion sys-
el. iwt entries h;lv a:landone(ld
raditinal propellers entiely alnd
re using fistail-like lippels i-
tead. liTe other tea;tli are Irying
o ntke thle mst ellicielit pttpel-
ers posSihle.

The Benths prlpeller was dc-
sigrnedl by cmTnplter plograis
hila Allct says tok t Ill-e tl 80
tmr's t tlevelp; the blades ale
asilt fim a 2-fint block If at-lli--
nMull on a -Olnplel- tlIoltrlhL
tillilg ;alin., a: irt ess Iiat
iaks ight Iotllrs.

lWhlile ltellts is lint likl itt
i :trk ta bttmati-poeissrtid snina-

lisle sass Peler , cIa pokes-

, a ,"'thle ('O1n t': r"l~ . I.. 'h 
a
v'i-

de miglht hae aipptliatils. Jstt
as a; pI seil Cal g ftilset- oil a i-

cycle 111:11) t fttIt, simmer i a
hunma-ptoweretd sbmllarine could

elrainl ls ostswil sesone ho
just has a pair of lippe rs.

lThe Navy might be itcresled
in sch a; vessel. "Because it
dosesft have anv eletrotic de-
vices o board, it Iould e very
quiet' says MI: Zcel/. "It cotlil
also bc sed brret rc-ealion. Ihcer
is a hig recrealitional ing ihlids-
try: pople are a;hsays tl(tkittg lor
nel to)lS,

cIndeed, says Ms. MCrrill, <ri-
patties like Yamall anil Sulzki.
have alreadsly ctiatel th l'lerry
routl lationi to ce1xple Ile clnl-

mserial possibilities e te techno-
l/gy.
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_ _ A Storyteller's Splendid Tale of the Stone Age in Transition
A Story~~~~tell e I -
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"' HUMAN POWERED SUBMARIE
.... 3',-,: Made byBenthos, Inc. - I
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