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CoLD WEATHER GLOVES AND
THERMAL BOOTS: These
gloves and boots have
heating elements that
operate on rechargeable
batteries. They were
adapted from a design
originaly used to keep
agtronauts warm or cool in
the temperature extremes
of the Apollo moon mis-
sion.

INVISIBLE ORTHODONTIC
BRACES: These tecth

straightening braces use a
ceramic materia called
polycrystalline alumina
that was originaly devel-
oped by NASA. The
ceramic is used to make
an dmogt invisible, tooth-colored bracket that is
cemented to each tooth, and then connected to the
other teeth by a very thin metad wire.

| N\VENTORS AND DESIGNERS

In many cases, inventors have used a technology
developed for the space program to come up with
something entirely new, like the ear thermometer. In
other cases, designers have used these new technolo-
gies (for example, barcoding) in new Stuations. Or,
they have used new materiads (such as the ceramics
used in braces) to improve the designs of existing
inventions.

Anyone can come up with a space technology
spinoff. The materials and technologies developed for
the space program belong to everybody, not just the
engineers, scientists, and astronauts working in the
gpace program. NASA often works with inventors,
designers, and new companies to help make sure the

new technologies get the widest possible use and
benefit the greatest possible number of people.

We would like to invite you to think of some new
uses for some of NASA’s space program develop-
ments. We will describe some new materids and
technologies developed for the space program. Think
of some other uses these new technologies might have
in such areas as hedth and medicine, the home, the
environment, public safety, recreation, transportation,
computer technology, and industrial productivity.
Your ideas can be as far out as you want. Don’t worry
about how practical or impractica it might be to
actudly make your invention.

Here are some new technologies. Now, look for
the possibilities!

» Temper foam is a “memory foam,” so-cdled
because it matches the contour of the body
pressing againg it and returns to its origina
shape once the pressure is removed. As a
shock absorber, a three-inch-thick pad of
temper foam has the ability to absorb the
impact of a 10-foot fal by an adult.

» NASA research on airfoil design has greetly
improved our understanding of how ar and
water flow over shagpes. An arfoil is anything
that is shaped o that air or water flowing over
and under it causes it to lift like an arplane
wing. Shapes like this are often used in things
that need to flow smoothly through air or
water, or things that need to go fadt, or need to
lift or get lighter in weight as they go fadter.

» JARtool (JPL Adaptive Recognition Tool) is a
computer program that can be trained to find a
particular object in an image. The user trains
the system by marking examples in a set of
images using a mouse Cursor on a computer
screen. Then, the computer program is run on a
new set of images and it picks out new in-
stances of the object it has been trained to find.
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» Electroactive Polymers are materids that
bend or change stiffness properties when an
electric current is gpplied to them. When the
current stops, the materid returns to its
previous shape and characteristics. They are
being developed and tested for use as artifi-
cid muscles. (See illustration.)

Electroactive polymers bend when a current is
passed through them, so they can be used like artifi-
cial muscles (like a hand, in this picture).

» SMART, Sound Modification and Regulated
Temperature compound, is a liquid plagtic
mixture with exceptiona energy and sound
absorbing qudlities. It is derived from a very
eadtic plagtic which was used for noise
reduction in the Apollo program.

» Hand hdd infrared camera is sengtive to
heet, rather than light. This camera was
developed to observe the plumes from the
rockets that launch the Space Shuttle.

» Heat shield tiles for the Space Shuttle are
made of a ceramic materid that can with-
stand the extremely high temperatures en-
countered during re-entry into Earth’s atmo-
sphere.

» A superabsorbent fabric can hold up to 400
times its own weight in water.

» NASA space suit technology includes tech-
niques for circulating cold water in a garment
to keep the wearer cool. It may dlow a
person to remain in a very hot environment 3
times longer than would normaly be pos-
sible.

Draw a picture of your invention, design, or
new technology application. Then, write a descrip-
tion of your idea that you might use to help convince
someone to invest money or time in helping you
make the product. Answer as many of these impor-
tant questions in your description as seem to apply to
your idea:

What is this item?
What is its function?

Is it a new invention, a new design of an exiging
product or process, or a new use of an exigting
technology?

What problem does it solve?

Who would use it and under what circum-
stances?

How is it an improvement over existing designs
Or processes?

Does the new design have more market appedl
than existing designs?

Does the new design make the product safer than
existing designs?

Whét is it made of?

What are its physica dimensons and weight?

How will this idea change the world?

TAKE THE NEXT STEP

Build a mode or prototype of your idea. Inven-
tors often use what are normally considered
children’s building materids, like clay or interlock-
ing blocks, to make their early models. They aso
use computer aided design (CAD) tools to help.



