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IF KEVLAR BALLISTIC ARMORISSTRONG ENOUGH TOSTOP
BULLETS,WHYNOTUSEITTO CUSHION SPORT IMPACTSOR
MECHANICAL VIBRATION? This is what Rob Vito, CEO of
Unequal Technologies Corp. in Kennett Square, Pa., was
thinking 10 years ago, when he teamed with two sports
medicine physicians to create what he calls “the ultimate
shock absorber.”

Vito’s Unequal products handle impact and shock very
differently from foams. The latter deform in the direc-
tion of a shock moving through them (generally the =
axis). The degree of attenuation depends on the amount
of foam used.

Unequal consists of a layer of woven Kevlar fabric encap-
sulated between a hard elastomer layer on the outside and
a softer, more form-fitting elastomer on the inside. When
a shock wave hits the Kevlar-elastomer composite, it pass-
es through the hard elastomer as
if it was conventional foam.

When it reaches the Kevlar
layer, however, things change.
The Kevlar is held in what Vito
calls “a free state,” so it is able
to move slightly. The shock
wave causes the woven Kev-
lar fabric to deform and stretch
over its entire area.

According to DuPont, Kevlar

is five times stronger than steel
on an equal-weight basis. Stretch-
ing it absorbs significant amounts

of energy. Because so much energy
is redirected along the x and y axes, there is less energy
available to continue along the z axis.

Vito claims that Unequal can slash the amount of ener-
gy passing up the 2 axis by as much as 80 percent. He
said the company makes and sells products for proof of
concept, but ultimately hopes to license its technology.

The company recently licensed Kevlar-based sports
tape to Cramer Products, which makes a variety of sports
tapes, bandages, and pads. The key feature here is not so
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much resistance to vibration and shock as the ability of
the fiber-reinforced tape to hold its shape longer than
conventional self-adhesive cotton tapes.

Unequal Technologies also makes shock-absorbing shoe
insoles. Among its clients are two Philadelphia sports teams,
the football Eagles and basketball 76%ers. Eagles podiatrist
Lee Cohen says football has a greater impact on the human
foot than any other game because of its speed and hard
artificial turf surfaces. The ability of Unequal’s insoles to
reduce shock helps reduce player injuries, he said.

Vito has tested Unequal in several sports products, but
not every athlete appreciates the dramatic reduction in
vibration. Batters using Unequal grips cannot tell if they
hit a blooper or a home run. Catchers with Unequal
mitts are not always sure they have the ball.

Those are easy problems to iron out by adjusting the
amount of Kevlar and elastomers in the composite, Vito said.
His said he can also tune the composite for commercial and
industrial uses. In a 2006 test on a reciprocating saw at Vil-
lanova University, for example, researchers found Unequal
grips reduced vibration by approximately 66 percent.

“Think about soundproofing a room and replac-
ing l-foot-thick baffling with one-eighth-inch-thick
Unequal. You could put it under the carpet, in cars, or
between apartments. We just sent samples to a company
that makes high-end movie theaters that wants to con-
tain the booming bass sounds in the theater,” Vito said.

“When we started out, we used to call it ‘Alubber.” We
knew it had a purpose, but we needed to find out what it
could do,” Vito said. He is only beginning to find out. »

Unequal insoles [left) cushion athletes’ feet on several teams.

Tennis grips (above] reduce vibration and improve control.

LOW-COST CAMERA FOR
HARSH PLACES

Engineering Corp. of Minneapolis
designed to withstand harsh environ-

The P4 is rated P68 under Inter-
national Electrotechnical Commis-
sion 60529 Standards. This means

ecessions force engineers
to reconsider how they
deliver value to custom-
ers. An example of value
engineering is the new P4 Sealed
Omni vision sensor, which Banner
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ments. By switching to nickel-plated
cast aluminum from stainless steel,
the company was able to offer the
unit for $2,617—far less than similar
sensors, said Dan Holste, Banner’s
director of vision products.

the camera’s ruggedized enclosure
is dust-tight and able to withstand
complete submersion in 15 meters
of water. While no one is likely
to dunk a vision system in a tank
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