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exclusive patent rights and now integrates originally designed for the Hubble Space enecrgy technologics—Ilike the fixed

these materials into textiles or onto finished Telescope, Holmberg created a photograph pitch turbines produced by manufac-
apparel, providing temperature regulation in database and pattern-matching system that turers like Acrostar Inc., of Westport,
bedding materials and a full line of apparel can identify whale sharks by their spots and Massachusetts—that are providing sustain-
for both ordinary and extreme conditions. match images conmibuted to the database able, climate friendly encrgy sources woday.
page 84 |:r3r phozngraphcrs from around the world. Dage o4
The system has been adapted for track-
Tiny Devices Project Sharp, Colorful ing other rare and endangered animals, Thermal Insulation Strips Conserve
-, Images including polar bears and ocean sunfish. Energy
. Displaytech Inc., based in Longment, page 30 Flexible aerogel technology developed
Colorado, and recently acquired by Micron by Aspen Acrogels, of WNorthborough,
Technology Inc., of Boise, Idaho, first received - MNanofiber Filters Eliminate Massachuserts, under SBIR contracts
an SBIR contract in 1993 from Johnson Space Contaminants with Kennedy Space Center, is now being
Center to develop tiny, electronic, color dis- With support from 5BIR funding from employed in a building insulation application
plays, called microdisplays. Displaytech has . Johnson Space Center, Argonide Carporation, by Tampa, Florida-based Acoustiblok Inc.
since sold over 20 million microdisplays and of Sanford, Florida, tested and developed its The company’s Thermablok flexible aerogel
was ranked one of the fastest growing technol- proprictary nanofiber water filter media. strips—easy-to-install and environmentally
ogy companies by Deloitte and Touche in Capable of removing more than 99.99 percent friendly—are applied to wall studs in build-
2005. Customers currently incorporate the of dangerous particles like bacteria, viruses, ings to break the thermal bridging berween
microdisplays in tiny pico projectors, which and parasites, the media was incorporated into the interior and exterior walls, boosting the
wcl.gh Dﬂl_T a Few ounces and attach to media the mmps.nj": commercial ManoCeram water insulation factor By as much as 42 percent.
players, cell phones, and other devices. The filter, 2 2002 "R&D 100" award winner and page 98
projectors can convert a digital image from 2005 inductee into the Space Foundation's
the typical postage stamp size into a bright, Space Technology Hall of Fame. In addition Satellite-Respondent Buoys Identify
clear, 4foot-wide projection. The company to its drinking water filters, Argonide now Ocean Debris
believes sales of this type of pico projec- produces large-scale nanofiber filters used for As part of its occan-observing work, INASA
tor may exceed $1.1 billion within 3 years. industrial and municipal water purification. partnered with NOAA and private industy
page 86 page 92 to develop remote sensing technologies for
protecting the scas of the North Pacific from
Environmental and Agricultural r”" Modeling Innovations Advance derelice fishing gear. As part of this program,
Resources . ' Wind Energy Industry Airbome Technologies Inc. (ATT), of Wasilla,
- 1 In 1981, Glenn Research Cenrer scientist Dr. Alaska, developed a system using satellice-
Star- Mapplng Tools Enable Trar.zklng [m}r\’jtum d:‘l‘dppcd a model ﬂlﬂ.tpmdll:t':d r:apand:nt huuyn ito monitor the convergence
of Endangered Animals certain elements of wind turbine performance of currents in order to track high seas debris.
Software programmer Jason Holmberg, of with far greater accuracy than previous ATI has now built over 900 of the buoys, and
Portland, Oregon, partnered with a Goddard methods. The model was mer with derision that orginal work has also led to the develop-
Space Flight Center astrophysicist to develop from others in the wind energy industry, ment of a prototype unmanned aircraft system
a method for tracking the clusive whale shark but years later, Viterna discovered it had and unique complementary software designed
uuing the u.nqu: Spot patterns on the fish’s become the most wid:l}' used method of o process ocean imﬂgﬂ to detect debuis ficlds.
skin. Emp]uying a uta.r—mappi.ng al.guridlm its kind, r.nal:lling ui.g:nificant wind page 100
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Mobile Instruments Measure
Atmospheric Pollutants

Under SBIR contracts from Glenn Research
Center, Billerica, Massachusetts-based
Acrodyne Besearch Inc. (ARI) has created
spectrometers for use in mobile laboratories
to study ground-based air pollution. ARI
developed its runable infrared laser differendal
al:isurprinn spectrometers to detect a range of
more than 15 of the most important green-
house gasses and air pollutanes, including
carbon dioxide, nitrogen dioxide, and meth-
ane. In addition to mobile measurements from
van, aircraft, and ship platforms, ARI and its
customers use the instruments to determine the
mag;njtud.c Dfpcv]lutant emissions. The compa-
ny’s products are currently in use in numerous
climate change laboratories on five continents.
page 102

Cloud Imagers Offer New Details on
Earth's Health

| Boulder, Colorado-based Stratton Park
A Engincering Company Inc. (SPEC) has

won numerous SBIR contracts to develop
atmospheric instrumentation, including a

Phase II SBIR from NASA's Jet Propulsion
Laboratory for cloud particle imagers. The
SPEC Cloud Particle Imager (CPI) has been
installed on MASA’s high-altitude research
aircraft and has been sold to universities
and agencies around the world. Mounted w
airplane exteriors, the CPl system caprures
images of cloud particles, enabling further
analysis for climate predictions and research.

page 104

 Antennas Lower Cost of Satellite

Access
i L SA‘.G.SPE.CE Cnrporaﬂnn, DFPCI‘WG.?1 Caﬁﬂ:\nﬂ.a,
e g T

worked with NASA’s Jet Propulsion
Laboratory under two SBIR contracts to
reduce the cost of satellite ground wacking,
The resulting hardware and software not
only complement NASA's remote sens-
ing capabilities but also benefit the greater
rescarch community, tracking low-Earth
orbit satellites for remote sensing; scicnee;
communications; and telemetry, tracking,
and command applications, providing true
full hemispherical coverage. The company’s
ground-based recelvers are now in continu-
ous operation on all seven continents, with
customers including acrospace and defense
clients, the scientific community, natonal
and local weather services, the research
industry, and public safety organizations.
page 106

/ Feature Detection Systems Enhance

- Satellite Imagery

Supported by SBIR contraces with Stennis
Space Center, Geospatial Data Analysis
Corporation of State College, Pennsylvania,
invented software for automatically identify-
ing clouds in satellite imagery without the use
of thermal data—an important development
for satellites thar forgo expensive thermal
imaging equipment. The company’s software
provides highly accurate cloud identification
for private remote sensing imagery firms, and
the technology’s feature detection capabilities
arc also being applicd to a range of land fea-
tures, helping rescarchers study the cffects of
population growth and climate change on aop
field acreage, flood zones, and plant cover.
page 108

Chlorophyll Meters Aid Plant
Mutrient Management

Spectrum Technologies, headquartered in
Plainfield, Illinois, licensed a hand-held plant
chlorophyll meter developed from Stennis
Space Center's research on satellite sensors.
The meter measures light to determine a
plant’s chlorophyll content—a strong indica-
tor of plant health. Spectrum improved the
MNASA tl:ch.n.ulug_'r and commercialized it as
its FicldScout meters. Growers and agricul-
tural rescarchers can now use the meters o
determine the nutrient needs of crops like
wheat, rice, cotton, and corn. The meters are
also effective nutrient management tools for
turf grass, making them ideal for the main-
tenance of golf courses and athledc fields.
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Computer Technology

Telemetry Boards Interpret Rocket,
Airplane Engine Data

Through a Space Act Agreement with Kennedy
Space Center, telemetry innovator Ulyssix
Technologies Inc., of Frederick, Maryland, is

b, furthering its long-standing MASA relation-

ship and expanding its commercial telemerry
cxpertise. Ulyssix's telemetry hardware—like
its TarsusPCM processing board used by
Kennedy to gather and translate data on rocket
and space shuttle launches—is being employed
for jet engine and airplane testing and devel-
opment, as well as ground support equipment
for satellites. The hardware may also become
a part of private space industry projects, all
while still supporting NASA cfforts, such
as testing for the Constellation Program.

page 114
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Programs Automate Complex
Operations Monitoring

- Cnmmand G.II.E]. 'C-DH.TID] TCL'].'I.F.I.DJ.DE]CS

Corporation (CCT), of Titusville, Florida,
licensed software created to automate mission-
critical applications at the Kennedy Space
Center launch complex. The company now
applies the same management technologies cre-
ated for WASA launches to other complex yet
critical operations: weapons test ranges, bor-
ders protection, and large industrial processes,
like monitoring and managing power plants.

page 116

1583 LI Software Tools Streamline Project

B Management
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Three innovative sofrware inventions from
Ames Research Center (NETMARE, Program
Management Tool, and Query-Based
Document Management) are finding their
way into MASA missions as well as industry
applications. The three software tools have
been bundled together for the purpose of
executing a nonexclusive patent license,
and JumpStart Solutions LLC, of Cave
Creek, Arizona, licensed them for use in its
PanOiprica product suite. The company now
offers customers a cost-effective, scalable,
casy-to-use suite of tools to manage projects,

portfolios, and knowledge bases and documents.
page 118

Modeling Languages Refine Vehicle
Design

Cincinnat, Ohio’s TechnoSoft Inc. is a lead-
ing provider of object-oriented modeling and
simulation technology used for commercial
and defense applications, With funding from
SBIR contracts issued by Langley Research
Center, the company continued development

-

on its adaptive modeling language, or AML,
originally created for the UL5. Air Foree.
TechnoSoft then created what is now known
as its In ::gratcd D:sjgn and Enginc::ing
Analysis Environment, or [DEA, which can be
used to design a variery of vehicles and machin-
ery. IDEA’s customers include clients in green
industrics, such as designers for power plant
exhaust filoration systems and wind turbines.
pew 120

Radio Relays Improve Wireless
Products

Signal Hill, California-based XCOM Wircless
Inc. developed radio frequency microelectro-
mechanieal systems (RF MEMS) rcla_',rs with
a Phase [T SBIR contrace through NASA®s et
Propulsion Laboratory. In order to improve
satellite communication systems, XCOM
produced wircless RF MEMS relays and
tunable capacitors that use metal-to-metal
contact and have the potential to cutperform
most semiconductor technologies while
using less power. These relays are used in
high-frequency test equipment and insoro-
mentation, where increased speed can mean
significant cost savings. Applications now
also include mainstream wireless applica-
tions and preatly improved tactical radios.

page 122

Industrial Productivity

Advanced Sensors Boost Optical
Communication, Imaging

Brooklyn, New York-based Amplification
Technologies Inc. (ATI) employed SBIR
funding from NASA's Jet Propulsion
Laboratory to forward the company’s solid-

state photomultiplicr technology. Under
the SBIRs, ATI developed a2 small, energy-

°®

cfficient, extremely high-gain scnsor capable
of detecting light down to single photons in
the near infrared wavelength range. The com-
pany has commercialized this technology in
the form of its NIRDAPD photomultplier,
ideal For use in free space optical com-
munications, lidar and ladar, night vision

gogeles, and other light sensing applications.
page 126

Tensile Fabrics Enhance
Architecture Around the World

Using a remarkable fabric originally developed
to protect Apollo astronaunts, Birdair Inc.,
of Amherst, New York, has crafted highly
durable, safe, environmentally friendly, and
architecturally stunning tensile membrane
roofs for over 900 landmark structures around
the world. Travelers in airports, sports fans
at stadiums, and shoppers in malls have all
expericnced the benefits of the Teflon-coated
fiberglass fabric that has enabled Birdair
to grow from a small company established
in its founder’s kitchen in 1956 to a multi-
million-dollar specialty contractor today.

page 128

Robust Light Filters Support
Powerful Imaging Devices

Infrared (IR} light filters developed by Lake
Shore Cryotronics Inc., of Westerville,
Ohio—using SBIR funding from NASA’s Jet
Propulsion Laboratory and Langley Rescarch
Center—employ porous silicon and metal
mesh technology to provide optical filradon
even at the ultra-low temperatures required
by many IR sensors. With applications in
the astronomy community, Lake Shore’s
SBIR-developed filters are also promising
tools for use in terahertz imaging, the next
wave of technology for applications
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like medical imaging, the study of
fragile artworks, and airport security.

page 130

- Thermoelectric Devices Cool, Power
~ Electronics
v Mextreme Thermal Solutions Inc., based in

<

Besearch Triangle Park, MNorth Carolina,
licensed thermoelectric technology from
MASA's Jer Propulsion Laboratory. This has
allowed the company to develop cutting edge,
thin film thermoclectric coolers that effec-
tively remove heat generated by increasingly
powerful and rightly packed microchip com-
ponents. These solid-state coolers are ideal
solutions for applicadons like microproces-
sors, laser diodes, LED)s, and even potentially
for cooﬂng the human hnd}r. Mextreme's
MNASA-cnabled technology has also resulted
in embedded thermoclectric generators
capable of powering technologies like medi-

Cﬂj Empla.nts S.II.C!. WEIA‘.L.‘.EE SCnsor MWDIIEE.
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Innovative Tools Advance

- Revolutionary Weld Technique

- Mova-Tech Engincering LLC, of Lynnwood,
§ Washington, received a co-exclusive license
~ for Marshall Space Flight Center technol-
ogy that significantly improves an advanced
welding technique called friction stir welding
(FSW). The technique creates a superior weld
to waditional fusion methods, but leaves a
hole when the welding machine’s rotating
pin. which creates the weld, exits the weld
joint. It also has difficulty welding materials
of tapering thicknesses. Marshall invented
an auto retractable pin tool that solves
these problems. The innovation now allows
Mova-Tech’s FSW machines to perform
effective welds for offshore drilling rig piping,

armor plating, and rocket manufacturing,
page 134

Methods Reduce Cost, Enhance
Quality of Manotubes

SBIR. contracts with Johnson Space Center
supported the development and demon-

stration of a2 nanotube production method

pioneered by SouthWest NanoTechnologies
Inc. (5WeNT), of Norman, Oklahoma.
SWelT s scalable, efficient process results
in mass-produced nanotubes thar are cus-
tomizable to client needs and more pure
than those created by other methods. These
enhanced manufacturing capabilities may
soon allow for nanotube-enabled technologics
like advanced body armor, ultra-conductive
wiring, printable electronics, and green
innovations like more affordable solar panels
and low-energy, solid-state lighting products.
SWelNT's MASA-supported process has
allowed the company to increase production
a2 hundredfold while lowering cost tenfold.
page 136

Gauging Systems Monitor
Cryogenic Liquids

With SBIR awards from Kennedy Space
Center, Sierra Lobo Inc. (SLI), based in
Fremont, Ohio, developed the Cryo-Tracker
Mass Gauging System [Cryo-Tracker MGS).
The Cryo-Tracker M5 is a three-part system
that integrates the use of software, clectron-
ics, and the "R&D 100" award-winning
Cryo-Tracker probe. SLI is marketing the
Cryo-Tracker MGS to companies that
use and store cryogens, including medical
organizations, metals processors, and semi-
conductor manufacturers, which use the
Cryo-Tracker MGS to monitor mass,
liquid levels, temperature, and pressure for

4

stored liquid helium, hydrogen, nitrogen, or
oxygen. SLI began with only nine employ-
ees in 1993, and now has an ISO 9001:
2008 registration and over 370 employees.

page 138

Voltage Sensors Monitor Harmful
Static

| A dny sensor, small encugh to be worn on
# | clothing, now monitors volrage changes near

sensitive instruments after being created to
alert Space Agency workers to dangerous static
buildup near fuel operations and avionics.
San Diego’s QUASAR Federal Systems Inc.
received an SBIR contract from Kennedy Space
Center to develop its remote voltage sensor
(RVS), a dime-sized electrometer designed to
measure triboelectric changes in the environ-
ment. One of the unique qualides of the RVS
is that it can detect staric at greater distances
than p:n’luus devices, mea suri.ng \ro]tagc
changes from a few centimeters to a fow meters
away, due to its much-improved sensitivity.
page 140

Compact Instruments Measure Heat
Potential

Based in Huntsville, Alabama, AZ Technology
Inc. is 2 woman- and veteran-owned business
that offers expertise in electromechanical-
optical design and advanced coatings. AZ
Technology has received eight SBIR contracts
with Marshall Space Flight Center for the
development of spectral reflectometers and the
measurement of surface thermal properties.
The company uses a variety of measurement
services and instruments, including the
Spectrafire, a compact spectral emissometer
it used to assist General Electric Company
with the design of its award-winning Giraffe
Warmer for neonatal intensive care units.
page 142
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NASA Technologies Enhance Our Lives on Earth

International Space Station Space Telescopes and Satellites and Imaging
Deep Space Exploration Technology
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Innovative technologies from NASA's space and aeronautics missions (above) transfer as benefits to many sectors of society {l:;elowi.
Each benefit featured in Spinoff 2009 is listed with an icon that corresponds to the mission from which the technology originated.
These NASA-derived technologies, when transferred to the public sector: . ="
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