Innovations

COUNTERY OF LiFL SuPPIRT Ariling

Detying Gravity

A small Swiss firm develops an innovative 6 suit for fighter pilots BY MICHAEL BEHAR

Col. Hank Mormaw, commander of the 149th Fighier
Wing of the Texas Air National Guard, has been fly-
ng for more than two decades. In that nme, he has
scen awrcraft push the high-performance envelope:
planes roday are so fast and mumble rthar srandard
evasive maneuvers can add nine tnimes the weight of
gravity, or nine g's, to the mass of a pilot’s body.
That amount of foroe canses fatigue, blackours, cven
death as gravity drives blood and oxygen from the
brain, lungs and heart. G suins are supposed w pro-
vect pilors by Alling with compressed anr and squeez-
ing the lower extremitics 1o shove bodily Huds up-
ward. Yer Gesuir rechnology has stagnared tor almost
half a century, while rapid innovations in arcraft de-
sign have put many pilots at the mercy of their ma-
chines. All thar could change if the air force chooses
to outfir s aviators with a revolutionary liguid-flled
G sunr called the Libelle.

The suit s the bramnchild of Andreas Reinhard, a
tormer Swiss Air Force hghter pilot turned inventor
and founder of Life Support Systems, a company he
launched in 1996 to develop the Libelle. Instead of us-
ing air, the Libelle forms a liquid barrier around the
piloe, much like a baby s protecied in the womb,
Morrow recently tested the suit at Edwards Air Force
Base in California and was <o ecstanic with the resulrs
that he told the members of the Libelle team he would
write them a personal check on the spot if they would
swell him one.

Reinhard sayvs be first got the idea for the Libelle—
the German word for *dragonfly™—in 1987, when he
was still in the Swiss Air Force, He was inspired by
the dragonfly because it is the only animal thar can
withstand 30 g's of force, because its cardiac systein
i encased in liquid. “After a doghight training ses
saon, | was exrremely exhausted,”™ he recalls. “1 imag-
ined hlling the whole cockpit with a Huid that had
the same viscosity and density of blood.”

In crafung the Libelle, Reinhard revived a concepe
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developed m the 19405, when antigravity susis fursi
appeared. The first suit was developed i Canada by
Wilbur Franks of the Umiversity of Toromo, Franks
found that when he suspended glass rest tubes in wa-
ter, they didn’t break in the cenrifuge. He applied
this observarion 1o a crude profo-
type sut by sandwichmg a layver of
water between rwo rubber panels.
Later he devised a workable suir
with air bladders; his basic design 15
more or less wdennical o whar piloes
currently use.

In secking o improve today's
suits, one of the frst challenges for
Remhard and his engimeers was to
tnd a liguid that could absorb g
forces but that was nontoxae and
nonflammable. Afrer making several
protorvpe suits, mcluding one Hlled
with silicane (“like whart’s in breass
implants,” Remnhard notes), the team
scitled on distilled water spiked with
a secret “specinl material™ that pre-
vents the Libelle from freezing
should the pilot eject at high alo-
tudes. The hgquid—housed mn two-
inch-wide channels that run the
length of the arms, legs and morso—
ts harmless enough to drink, even
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downed pilot, Rembard savs.

Another task was hoding a fab-
ric that could dynamically respond
w sudden changes in gravity. *We had to cover the
whole body with a matenal thar wouldn't stretch un-
der pressure,” Reinhard remarks. = At the same nime,
the suit had 1o be flexible so the pilots could move.™
After unsuccessfully searching fabric mulls, the Ls-
belle's engineers deaided 1o make their own marenal.
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