Appendix A
Resources

Advanced Concept Technology Demonstrations

& Office of the Under Secretary of Defense (Acquistiion, Technology, and Lo-
gistics) [OUSD(AT&L)] AcqWeb offers “Introduction to ACTDs.”
http://www.acq.osd.mil/actd/intro.htm

¢ OUSD(AT&L) AcqWeb offers “ACTD Guidelines.”
http://www.acq.osd.mil/actd/quidelns/transit.ntm#back

Commercial Operations and Support Savings Initiative

& “An Evaluation and Assessment of the DoD Commercial Operations and Sup-
port Savings Initiative Program,” report by DoD officials on their evaluation
of, and recommendations for, the Commercial Operations and Support Sav-
ings Initiative (COSSI) Program. Also discusses the use of OTs.
http://www.acq.osd.mil/es/dut/cossi/cossireport.pdf

& “The Commercial Operations and Support Savings Initiative: Challenges and
Solutions for Success.” http://www.acg.osd.mil/ar/doc/cossiguide.pdf

DoD 5000 Series Documents

DoD Directive 5000.1, “The Defense Acquisition System.” With Change 1, Janu-
ary 4, 2001. http://www.dtic.mil/whs/directives/corres/dir2.html.

DoD Instruction 5000.2-R, “Mandatory Procedures for Major Defense Acquisi-
tion Programs (MDAPSs) and Major Automated Information System (MAIS) Ac-
quisition Programs,” April 5, 2002.
http://www.acq.osd.mil/ar/doc/020405.Requlation.pdf

Dual-Use Science and Technology (DUS&T)

& Dual Use Science and Technology Process: Why Should Your Program Be
Involved? What Strategies Do You Need to Be Successful? Published by the
Deputy Under Secretary of Defense (Science and Technology), Office of
Technology Transition, July 2001. Also includes appendix on TIAs.
http://www.dtic.mil/dust

¢ “Dual Use Technology: A Defense Strategy for Affordable, Leading-Edge
Technology,” published February 1995 by the Office of the Under Secretary
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of Defense (Acquisition and Technology) [OUSD(A&T)].
http://www.acqg.osd.mil/es/dut/strateqy/dufinal3.htm

¢ “Army Science and Technology Master Plan 2001,” published by the Depart-
ment of the Army. Also addresses technology transition issues.
http://www.saalt.army.mil/sard-zt/ASTMP01/astmp01.htm

Grants and Cooperative Agreements

& “Grant or Cooperative Agreement,” a short electronic guide offered by the
DoD Grant and Agreement Regulatory System (DODGARS).
http://alpha.Imi.org/dodgars/grant_agreement.htm

Information Analysis Centers

& The Air Force Research Lab’s Technology Information Clearinghouse can be
accessed by calling 800-203-6451 or visiting
http://www.afrl.af.mil/techconn/index.htm.

& The Defense Technical Information Center offers Information Analysis Cen-
ters (IACs) to help users locate, analyze, and use scientific and technical in-
formation. Staffed by experienced technical area scientists, engineers, and
information specialists, the IACs establish and maintain comprehensive
knowledge bases, including historical, technical, scientific, and other informa-
tion collected throughout the world and pertinent to their respective technical
communities. They also collect, maintain, and develop analytical tools and
techniques, including databases, models, and simulations.
http://iac.dtic.mil/1_about/about iacs.htm

Innovation

& Technology Horizons magazine features exclusive reports of innovative tech-
nologies developed under the Air Force Research Laboratory’s (AFRL’S)
multi-billion-dollar R&D budget. Each issue includes briefs on AFRL’s best
new inventions that are available to help industry develop products and meet
their toughest engineering challenges—as well as feature stories highlighting
Air Force research programs, partnerships, contracts, and success stories.
http://www.afrlhorizons.com/

Intellectual Property Provisions

¢ “Intellectual Property: Navigating Through Commercial Waters,” published
by the Office of the Under Secretary of Defense for Acquisition, Technology,
and Logistics, discusses issues and solutions for dealing with intellectual
property rights. Version 1.1, dated October 15, 2001, is available through a
link at http://www.acq.osd.mil/ar/resources.htm
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“Other Transactions” for Prototype Projects

& “Other Transactions” (OT) Guide for Prototype Projects, published Decem-
ber 2000 by USD(AT&L). Available via link at
http://www.acq.osd.mil/ar/resources.htm

¢ “Department of Defense Report on Other Transaction Awards for Prototype
Projects,” published February 1999 and February 2000. Also discusses
COSSI. Link available at http://web1.deskbook.osd.mil/htmlfiles/DBY _dod-

4-Careers.asp

& “Guide on Section 845/804 Other Transactions (OTs) for Prototype Projects,”
published November 1998. Link available at
http://webl.deskbook.osd.mil/htmlfiles/DBY _dod-4-Careers.asp.

& “Other Transaction,” a short electronic guide offered by DGARS.
http://alpha.lmi.org/dodgars/other transactions/other transactions.htm

Share in Savings Provisions

& “Constructing Successful Business Relationships: Innovation in Contractual
Incentives,” published by the Deputy Assistant Secretary of the Army (Acqui-
sition). Appendix offers two-page description of share-in-savings incentive ar-
rangements. http://acanet.saalt.army.mil/library/final/finalfrm.htm

Small Business Innovative Research (SBIR)

¢ “Small Business Innovation Research (SBIR) Program,” sixth edition, pub-
lished by OUSD(A&T). Link available at
http://webl.deskbook.osd.mil/htmlfiles/DBY _dod-4-Careers.asp.

Technology Investment Agreements

& “Technology Investment Agreement (TI1A),” a short electronic guide offered
by DGARS. http://alpha.Imi.org/dodgars/tias/tias.htm

Technology Transition

¢ “Report to Congress on the Activities of the DoD Office of Technology Tran-
sition,” published February 2001. Link available through
http://www.dtic.mil/techtransit/ (click on “Reference Room” followed by
“Publications”).

& Spinoff, NASA’s annual publication featuring successfully commercialized
NASA technology. http://www.sti.nasa.gov/tto/
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& “Technology Transition for Affordability: A Guide for S&T Program Manag-
ers,” published April 2001 by DUSD(S&T).
http://www.dtic.mil/dusdst/docs/TechTransGuide-Apr01.pdf

Unsolicited Proposals

& “Unsolicited Proposal Guide,” Air Force Materiel Command Pamphlet 64-
101; June 1997. Link available at
http://webl.deskbook.osd.mil/htmlfilessDBY af 162-3-8-Careers.asp

& “Guide for Unsolicited Proposals,” Army Materiel Command Pamphlet 70-8;
May 1998. http://www.amc.army.mil/amc/rda/70-8.html

& Unsolicited Proposal Handbook, published by the Bureau of Reclamation,
August 1998. http://www.usbr.gov/aamsden/usphand.html
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Appendix B
Web Sites

GOVERNMENT SITES

Advanced Concept Technology Demonstrations

The ACTD site discusses ACTD accomplishments and provides points of contact,
articles and speeches, guidelines, and more. http://www.acq.osd.mil/actd/

Air Force Research Lab Monthly Accomplishment Reports

The AFRL reports monthly on “Support to the Warfighter,” “Emerging Tech-
nologies,” “Technology Transfer,” and “Awards & Recognition.”
http://www.afrl.af.mil/accomprpt/index.htm

Air Force Research Lab Success Stories

Air Force Research Lab (AFRL) successes are published monthly. Categories are
“Support to the Warfighter,” “Emerging Technologies,” “Technology Transfer,”
and “Awards & Recognition.” http://www.afrl.af.mil/successstories/

Air Force Research Lab’s Technology Horizons

The AFRL’s quarterly technology magazine, AFRL Technology Horizons, is
available online at http://www.afrlhorizons.com/

American Association for the Advancement of Science’s R&D
Budget and Policy Program

Since 1976, the American Association for the Advancement of Science’s R&D
Budget and Policy Program has sponsored studies and colloquia on funding and
policy issues affecting R&D. The Program aims to provide timely, objective, and
accurate information on federal R&D support. The Web site supplements the Pro-
gram’s annual reports on R&D funding. http://www.aaas.org/spp/dspp/rd/

Best Manufacturing Practices

The Best Manufacturing Practices program is a unique industry and government
cooperative technology transfer effort that improves the global competitiveness of
the U.S. industrial base. The program’s site highlights news, software, surveys,
library, and more. http://www.bmpcoe.org/
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Commercial Operations and Support Savings Initiative

The Commercial Operations and Support Savings Initiative (COSSI) site offers a
description and briefing for the COSSI Program, links, a calendar, points of con-
tact, frequently asked questions, and other information.
http://www.acq.osd.mil/es/dut/

Community Research and Development Information Service

The Community Research and Development Information Service (CORDIS) is a
free service provided by the European Commission’s Innovation program.
CORDIS offers access to a wide range of information on European Union re-
search and innovation development activities. The timely and comprehensive
coverage of community R&D helps you:

+ ldentify assistance to exploit or further develop research results,

& Keep up to date on current research findings and strategic directions,
# ldentify various funding sources for R&D,

+ Find partners to cooperate in R&D activities and share expertise,

& Promote and locate transferable technologies, and more.

Free database search. http://www.cordis.lu/en/home.html

Defense Advanced Research Projects Agency

The Defense Advanced Research Projects Agency (DARPA) is the DoD’s central
R&D organization. The DARPA site provides information on Agency mission
and overview, offices, news releases, budget information, and solicitations.
http://www.darpa.mil/

Defense Production Act Title 111 Program

The Title 11 program creates, modernizes, or expands domestic production capa-
bility and capacity for technology items, components, and industrial resources es-
sential for national defense. http://www.dtic.mil/dpatitle3/

Defense Technical Information Center

A key element of the DoD Scientific and Technical Information Program, the De-
fense Technical Information Center (DTIC) is the central DoD facility for provid-
ing access to, and facilitating the exchange of, S&T information. The DTIC site
describes the wide variety of products and services available from DTIC that are
designed to assist our users in obtaining the information they need easily and
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quickly. DTIC is part of the Defense Information Systems Agency (DISA).
http://www.dtic.mil/

Defense Technical Information Web Locator’s Science and
Technology Sources

The Web Locator provides a list of hyperlinks leading to Defense and industry
S&T resources. http://www.dtic.mil/dtiwl/toc_sci.g.html

Department of Defense Office of Technology Transition

The Office of Technology Transition (OTT) site offers information about, and
links to, the OTT’s programs. http://www.dtic.mil/ott/

Deputy Under Secretary of Defense (Science and Technology)

The Deputy Under Secretary of Defense (Science and Technology [DUSD(S&T)]
is responsible for Defense S&T strategic planning, budget allocation, and program
execution and evaluation. The DUSD(S&T) site offers links to Director, Defense
Research and Engineering (DDR&E) S&T organization sites.
http://www.defenselink.mil/ddre/oddre/

Dual Use Science and Technology Program

The Dual Use Science and Technology (DUS&T) Program’s site provides details
about the DoD’s dual-use S&T effort. It includes a fact sheet, project information,
guidance, and success stories. http://www.dtic.mil/dust/

Federal Government Technology Transfer Links

The Manpower and Training Research Information System (MATRIS) project
offers hyperlinks to Federal Government Technology Transfer programs.
http://dtica.dtic.mil/t2/orgt2.html

Federal R&D Project Summaries

Federal R&D Project Summaries provides a portal to information about federal
research projects, complete with full-text single-query searching across databases
residing at different agencies. It also provides a unique window to the federal re-
search community, allowing agencies to better understand the R&D efforts of
their counterparts in government. http://www.osti.gov/fedrnd/about.html

Federal Research in Progress

The Federal Research in Progress (FEDRIP) database provides access to informa-
tion about ongoing federally funded projects in the fields of the physical sciences,
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engineering, and life sciences. The ongoing research announced in FEDRIP is an
important component to the technology transfer process in the U.S. FEDRIP’s
uniqueness lies in its structure as a nonbibliographic information source of re-
search in progress. Use FEDRIP to:

& Avoid research duplication,

+ Locate sources of support,

& ldentify leads in the literature,

& Stimulate ideas for planning,

+ ldentify gaps in areas of investigation,

& Locate individuals with expertise, and/or

¢ Complement searches of completed research.

Free trial offer and day pass; membership fee for long-term use.
http://www.grc.ntis.gov/fedrip.htm

GOV Research Center

The GOV Research Center is the result of a partnership between the U.S. De-
partment of Commerce’s National Technical Information Service (NTIS) and the
National Information Services Corporation (NISC) to provide a single access
point to valuable government information. This joint venture combines NISC’s
award winning technology and NTIS’s valuable content. This service is entirely
Web based and provides information professionals easy worldwide access. Scien-
tists, engineers, and researchers will find NISC’s powerful search engine enables
broad based, refined search and retrieval capabilities. Individual or network sub-
scribers can search in different modes to retrieve the most complete and relevant
data available. Free trial offer and day pass; membership fee for long-term use.
http://grc.ntis.gov

Independent Research and Development

DTIC’s Independent Research and Development (IR&D) Database contains vol-
untary submissions by industry of their IR&D projects. DoD employees can
search the database to identify IR&D projects that could fulfill Defense require-
ments. Each project description contains a short description of the effort and a
point of contact within the appropriate contractor organization. Each project is
categorized to facilitate searching and analysis by technology area or application.
Currently, the database contains about 4,000 active projects valued at over $4 bil-
lion. http://www.dtic.mil/ird/
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Joint Experimentation Program

The U.S. Joint Forces Command (USJFCOM) is the transformation laboratory for
the DoD. USJFCOM’s joint experimentation campaign plans provide the frame-
work for the synchronization of all services to ensure that our forces are more ef-
fectively used based upon improvements in doctrine, interoperability, and
integration. http://www.jfcom.mil/about/experiment.html

Manufacturing Technology Program

This site is the online source of information on the DoD Manufacturing Technol-
ogy (ManTech) Program and its projects, activities, and funding.
http://www.dodmantech.com/index.shtml

National Aeronautics and Space Administration’s Commercial
Technology Office

The mission of the National Aeronautics and Space Administration’s (NASA’S)
Commercial Technology Office (CTO) is to increase the competitiveness of U.S.
industry through the commercial application of NASA technologies, expertise,
and facilities. Three basic steps occur as the CTO aims to accomplish its mission-
The first step is to manage intellectual property (technologies, expertise, and fa-
cilities). The next step is to promote the opportunities that NASA technologies,
expertise, and facilities afford for industry and other government R&D programs.
In the last step NASA works with partners who utilize NASA capabilities to im-
prove their competitive edge and ultimately promote economic growth.
http://technology.grc.nasa.gov/

National Aeronautics and Space Administration’s TechFinder

NASA’s TechFinder is the commercialization portal for all available NASA tech-
nologies and transfer success stories. TechFinder contains text and images from
all 11 NASA centers. TechFinder is updated within minutes of any changes made
at a NASA Field Center. Free database search. http://technology.nasa.gov

National Institute of Standards and Technology

The National Institute of Standards and Technology (NIST) site offers informa-
tion on NIST technology, measurements, and standards programs, products, and
services. http://www.nist.gov

North American Technology Industrial Base Organization

Sponsored by the OTT, the North American Technology Industrial Base Organi-
zation (NATIBO) site assists the NATIBO goal of promoting a cost-effective,
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healthy technology and industrial base that is responsive to the national and eco-
nomic security needs of the United States and Canada. http://www.dtic.mil/natibo/

Small Business Innovation Research Program

At its Small Business Support Center, DARPA provides details about the DARPA
Small Business Innovation Research (SBIR) program, including links to program
solicitations, conferences, and mailing list. http://www.darpa.mil/sbir/sbir.html

Small Business Technology Transfer Program

At its Small Business Support Center, DARPA provides details about the DARPA
Small Business Technology Transfer (STTR) program, including links to a STTR
help desk and federally funded R&D centers involved in the STTR program.
http://www.darpa.mil/sbir/sttr.html

Tech Connect

The Tech Connect site is a gateway for the AFRL clearinghouse for technology
information, provided free of charge to government, industry and academia cus-
tomers. Customers call, e-mail or fax their requests on a variety of technology
subjects, and Tech Connect analysts perform research within AFRL, the Air
Force, other DoD services, and the federal lab system to find ongoing research
programs and/or technical focal points. http://www.afrl.af.mil/techconn/index.htm

Technical Support Working Group Broad Agency Announcement
Information Delivery System

The Technical Support Working Group (TSWG) Broad Agency Announcement
(BAA) information delivery system allows users to check postings regularly and
become active participants in the rapid research, development, and prototyping of
technologies to combat terrorism. Consult Federal Business Opportunities at
www.fedbizopps.gov to review postings of other government development or
contracting opportunities.

The ability to download active BAA solicitations from this site is available to all
visitors; however, you must register and have an active registration on the site to
submit a response.
http://www.bids.tswg.gov/tswg/bids.nsf/Main?OpenFrameset&5C7Q8NTechnolo
gy Horizons

Technology Transfer Society
Since 1975, the Technology Transfer Society (T2S) has been a not-for-profit pro-

fessional organization dedicated to sharing methods, opportunities and schools of
thought with the technology transfer community. The T2S achieves its mission
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through programs, publications, forums, an annual conference, and other services
designed to provide resources of information and contacts. http://www.t2s.org

TechTRANSIT

The OTT’s TechTRANSIT site provides access to DoD technology transfer pro-
grams, policies, and resources. http://www.dtic.mil/techtransit/

UNIDO Exchange

The UNIDO Exchange is a business and knowledge network that provides, on its
electronic platform, screened and validated investment, environment, and tech-
nology opportunities as well as relevant information on industrial matters. Free
database search and listing capabilities.
http://exchange2.unido.org/unidoex/index1.htm

Virtual Technology Expo

The Virtual Technology Expo, sponsored by the Deputy Under Secretary of De-
fense (Science and Technology), gives the Defense community access to the latest
in cutting-edge research activities in the DoD. The site currently is accessible only
to government employees, but future enhancement to accommodate several levels
of security access and S&T partners from industry are anticipated.
https://vte.dtic.mil/

Warfighter Rapid Acquisition Program

The Warfighter Rapid Acquisition Program policy guidance is contained in Army
Regulation 71-9, “Materiel Requirements,” which is available at
http://www.usapa.belvoir.army.mil/pdffiles/r71_9.pdf.

COMMERCIAL BROKERAGE AND DATABASE
WEB SITES

Community of Science Inc.

Community of Science, Inc (COS) brings together the world’s most prominent
scientists and researchers at more than 1,300 universities, corporations, and gov-
ernment agencies worldwide. COS provides tools and services that include COS
Expertise, a database of detailed, first person profiles of more than 480,000 R&D
professionals; COS Funding Opportunities, a source of grant information on the
Web; COS Abstract Management System, an online publishing solution for uni-
versities and professional societies; and customized access to a range of profes-
sional reference databases. Free notification service for individuals, subscriptions
for groups & institutions. http://www.cos.com
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CHI Research Inc.

CHI Research Inc. is a research consultancy for technology and science metrics
and value-added patent databases. CHI databases incorporate post-issue patent
reassignments, company structures adjusted for mergers, acquisitions, and divesti-
tures, over a million unified non-patent references, and an advanced set of patent
indicators. Custom reports for a fee. http://www.chiresearch.com

Delphion Inc.

Delphion intellectual asset management solutions provide business and intellec-
tual property (IP) professionals to analyze, manage and leverage intellectual prop-
erty assets—including ideas, patents and licensing opportunities—to generate new
levels of revenue and profitability from R&D investments and IP portfolios. Del-
phion products access patent research, IP management and analytic tools that al-
low enterprises to strategically manage their intellectual property assets.
Membership fee. http://www.delphion.com/home

Derwent Information

IP.com

Derwent Information is a provider of patent information, value-added databases,
and software tools that enable the scientific research community to access and
manage published materials. Its customer base spans the chemical, pharmaceuti-
cal, biotech, and engineering sectors, as well as legal, financial, and academic sec-
tors; research libraries; and national patent organizations worldwide. Custom
reports for a fee. http://www.derwent.com

IP.com provides tools to quickly and economically put information into the public
domain, a necessary component of numerous intellectual property strategies.
IP.com maintains the disclosures@IP.com database as a worldwide repository of
non-patent prior art (also available on IP.com). Information published to the dis-
closures@IP.com database is searched by patent offices worldwide, helping to
prevent competitive patents from issuing. In addition, each document you place
into the disclosures@IP.com database is digitally notarized to establish its date of
publication and to assure that it has not been altered, which are essential compo-
nents to claiming prior art at a patent invalidity trial. Free search capability; patent
publishing fee. http://www.ip.com

IP Searchengine.com

IP Searchengine.com is an IP search and management tool that gives you search-
able access to over 600 patent, non-patent art, trademark, and domain databases,
and more than 100 million searchable data records from over 70 separate Web
sites, while it records all billable time and expenses, search queries, confidential
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personal notes, and e-mail on a matter, client, or job basis. Free patent browsing;
custom report fees. http://www.ipsearchengine.com

MicroPatent

MicroPatent’s Optipat Inc., subsidiary produces printed patents, patent images
and searchable text on CD-ROM, custom CD-ROM collections of U.S. patents,
facsimile transmission of U.S. patent images, full-text online searching, custom
Internet/intranet databases, Internet delivery of U.S. patent images from 1974 to
present in high resolution multi-page TIFF format, and complete weekly issues of
U.S. patents on CD-ROM. Complete sets of U.S. patent images and text from
1974 to present are available. Optipat also provides U.S. patent and trademark file
histories. Custom reports for a fee. http://www.micropat.com/

The Patent and License Exchange

The Patent and License Exchange (PI-x) provides financially oriented IP tools to
help the IP community manage, value, and market their intangible assets. These
tools are designed to reduce business costs, improve cycle time, and help compa-
nies discover new sources of revenue from their intangibles. PI-x also publishes
and distributes IP valuation data and operates a global exchange. PI-x, which lists
not only patents, but copyrights, trademarks, trade secrets, and know-how, is an
auction site. Free search capability; fees in auction and listing technology.
http://www.pl-x.com/xhtml/homepage.jsp

University Ventures Inc.

The University Ventures site (UVentures.com) joins those seeking cutting-edge
technologies with the universities and institutions that are developing these inno-
vations. The portal’s mission is to play a leading role in reshaping the emerging
technology transfer industry by using the Internet to accelerate the transfer of uni-
versity-created technology. The portal uses the Internet to provide online re-
sources and business opportunities to universities and businesses in the
technology transfer community. UVentures.com creates a central marketplace for
the electronic exchange of information between licensors who list in its database
information about technologies they wish to license, and prospective licensees
who browse and query the database looking for information about specific tech-
nologies. Free search capability; fee to list technology.
http://www.uventures.com/servlets/UVMainPage

Wisdomain

Wisdomain Inc. is a solution provider of software tools for the analysis of patent
information. Its PatentLab-Il product is used to extract intelligence from patent
data and is available for analyzing and visualizing downloaded patent data. Using
two- and three-dimensional graphs, tables, and ready-made analytical reports,
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Yet2.com

PatentLab-11 helps you visualize relationships between patent data and uncover
insights and trends. http://www.wisdomain.com/products/overview.htm

Yet2.com is a global forum for buying and selling technology on the Internet. A
virtual technology marketplace, yet2.com offers companies and individuals the
opportunity to conveniently and privately purchase, sell, license, and research in-
tellectual assets. Spanning all industries and areas of R&D, yet2.com is a commu-
nity where technology officers, scientists and researchers can unearth cutting-edge
discoveries as well as new applications for tried and true technologies. yet2.com
helps companies extract value from undervalued or unused technologies by
streamlining the traditionally lengthy and ineffective process of technology trans-
fer. Free search capability; fee to list technology. http://www.yet2.com
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Appendix C
Success Stories

These success stories were published by various sources on the Internet (see foot-
notes in each category). They are provided to help the reader to envision how the
various programs described in this guide can be put to use for the benefit of the
warfighter.

DUAL-USE SCIENCE AND TECHNOLOGY

Advanced Motor Drive’

The AFRL Propulsion Directorate Advanced Motor Drive Project (AMD) focused
on developing an electronic motor drive to replace hydraulic systems in various
aircraft, and to support the Air Force’s More Electric Aircraft (MEA) initiative.
The AMD is the winning project of the Second Annual DUS&T Achievement
Award, which recognizes successful dual-use projects and honors those individu-
als in the military departments responsible for their initiation and execution. The
AMD goal is to double state-of-the-art power density, with electric actuation effi-
ciency greater than 80 percent. For an advanced future fighter, this would realize
a 750- to 1000-pound weight savings. The AMD (via MEA) supports the direct
application of electric power for current hydraulic, pneumatic, or mechanical air-
craft subsystems for flight control actuation, environmental control systems, and
lubrication and fuel pumps. It also addresses other utility functions that can re-
duce maintenance costs and mitigate safety and environmental concerns. Global
Express business jets are using this technology. Components developed as part of
the AMD project will be used in future regional and business jets, with a ten-year
projected commercial delivery of 4,000 units. The National Aeronautics and
Space Administration is considering this technology for use in the Space Shuttle
Upgrade Program.

Affordable Antenna for Weapon System Delivery and Cellular
Communications®

Raytheon Systems Company is developing an antenna that will cost approxi-
mately 10 percent of the cost of the current antenna used for weapon systems de-
livery. The new antenna will maintain or improve on the size, weight and

! Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

2 Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/ant.htm.
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performance of present antennas. The technology being utilized will be scaleable
for commercial cellular communications.

The project will result in affordable airborne antenna that is as capable as current
antennas and with higher reliability. In addition, the antenna can be assembled
in15 minutes. Over 2,000 of the commercial version antennas have been sold for
use in telecommunication.

Commercial Active Braking System for Medium Duty Wheeled

Vehicles®

Continental Teves is developing an Anti-Lock Braking System (ABS) with low-
speed traction control for the Army’s HMMWYV and medium-size commercial
tracks. The braking system designed under this program was anticipated to have
projected commercial sales of at least 80,000 units per year and, because the spe-
cial military requirements were considered during design, it will meet the re-
quirements of the HMMWYV with no major modifications.

Besides the obvious benefits of improved braking and safety, the most significant
benefit of this program is access to a commercial product to meet a military re-
quirement at a reduced cost. The ABS system developed under this program will
be produced on the same line as Continental’s commercial ABS and will cost the
Army approximately $500 per copy. An ABS developed exclusively for the
HMMWYV, without a commercial base, is estimated to cost approximately $2,200.

Commercial Radiation-Tolerant Deep Submicron
Microelectronics®

The National Semiconductor (NSC) will establish a radiation-tolerant option to its
commercial fabrication line to provide low-cost, commercial, radiation-tolerant
electronics to military and commercial markets. This project will leapfrog current
two-generation radiation-tolerant technology to equal the state of the art for non-
radiation-tolerant commercial parts.

The cost of devices fabricated as a result of this project will be reduce at least 50
to 70 percent from lines specifically designed to produce radiation-hard electron-
ics. These savings are the result of the economies of scale present in a commercial
production facility. In addition, the devices produced will add functionality not
previously realized, at low-power dissipation and increased performance.

® Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/abs.htm.

* Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/submicro.htm.
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Efficient Multijunction Solar Cell®

The Efficient Multijunction Solar Cell was a nominee for the Second Annual
DUS&T Achievement Award. This AFRL Advanced Space Power Generation
Group Program was conceived and implemented to increase solar cell efficiency
in order to meet the continued growth in power requirements of large and small
DoD satellites, as well as the power demand growth for commercial satellites.
The more efficient triple junction solar cell developed through this project for
military and commercial applications will allow more power generation for the
given size solar arrays, or smaller arrays for a given power budget. The new cells
allow flexibility associated with increasing payload mass and power budgets, re-
duced launch cost through reduced power system array mass, and reduce life cy-
cle costs, and will enable power system scale-up for both military and commercial
applications.

Electric Powered Actuators for Aircraft Flight Control Surfaces®

The Air Force Research Laboratory and Hamilton Sundstrand are collaborating on
a dual-use program to develop an electromechanical actuator (EMA) to exploit
the benefits of electric power technology. The focus of the effort is on the motor
drive, which includes the controller, inverter, and motor used to control the EMA.

The technology will be an advanced motor drive (AMD) featuring high-power
density and efficiency, which will be used to control a 270-volt DC EMA. The
EMA is designed to be compatible with the requirements of a spoiler for a typical
transport aircraft. The increased power density promised by the AMD is attractive
to commercial users because any reduction in system weights results in improved
fuel efficiency and extended range, which translate to considerable cost savings.

Enhanced Crash Protection for Occupants of Heavy Tactical
Vehicles: Inflatable Restraint System and Crew Cab
Delethalization Techniques’

This project was a nominee for the Second Annual DUS&T Achievement Award.
The goal of this Army Tank-Automotive and Armament Command, National
Automotive Center project has been to recommend safety products and cab design
changes for the Army’s Heavy Tactical Vehicle to reduce the incidence of head,
neck, and torso injury and fatality during vehicle crashes. Products developed,
tested, and recommended include inflatable devices that are hidden in the shoul-

® Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

® Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/electric.htm.

" Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.
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der belt and above the vehicle door until the crash sensor inflates them. Their im-
plementation will reduce the incidence of injuries and death resulting from acci-
dents. Commercial contracts for this Delphi Automotive Systems and Simula Inc.
jointly developed technology have resulted in contracts totaling $50 million in
annual business.

Freeform Manufacturing of Spares Using Lasforming®

The Boeing Company, together with AeroMet Corporation and Virginia Poly-
technic Institute and State University, will demonstrate Lasforming as a viable
freeform method for low-cost production of new and “hard-to-get” titanium spare
parts for aircraft and ship applications. Lasforming uses 3-D graphical models to
build up parts in layers from metal powders that are melted and fully consolidated
with a laser.

The project will result in a cost-effective process for the manufacture of spare ti-
tanium parts, with 30 percent cost savings of fabricated parts and a 75 percent re-
duction in delivery time. Three F/A-18 E/F wing components have been selected
as candidates to demonstrate the process. Commercial potential is a fabrication
method for small manufactured lot sizes of original or replacement aerospace
components.

Future Air Navigation and Traffic Avoidance Solution through
Integrated Communications, Navigation, and Surveillance®

Rockwell Collins Inc., a firm that does both Defense and non-Defense work, is
developing and adapting commercial-grade hardware and software products to
upgrade existing fighter aircraft CNS capabilities for air traffic control compli-
ance while minimizing installation impacts. The primary targets for the technol-
ogy are tactical fighter aircraft and small commercial aviation aircraft with size
and weight constraints.

The technology provides both cost and performance benefits. The programmable
hardware being developed will provide a means for tactical fighter aircraft and
smaller aviation aircraft to be upgraded with the same software that is utilized for
the commercial and large body aircraft.

Upgrade costs will therefore be minimized by the multiple use of the software.
The software also will promote rapid compliance with future air traffic control
requirements as they evolve.

8 Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/laser.htm.

® Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/cns.htm.
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High Brightness Emissive Miniature Displays™

An individual from the ARRL’s Visual Display Systems Branch was recognized
for this project, which was a runner-up for the Second Annual DUS&T Achieve-
ment Award. The project developed the first full-color, high-luminance, mono-
chrome active-matrix organic light-emitting diode display. Its characteristics
make it ideal for helmet display optics, and it was designated display technology
of the year for 2000 by the Society for Information Display and Information Dis-
play Magazine. The technology is expected to meet all military needs for helmet
mounted displays and was selected for several Air Force and Army helmet pro-
grams, including that for the Joint Strike Fighter. The Army’s Land Warrior pro-
gram will require about 3,000 units per year over the next 10 years. The low-cost
and low-power consumption rates also make this display technology ideal for
commercial applications. eMagin Corporation (the contractor for this project) has
shipped over 20 evaluation Kits to customers, and its micro display is considered
the best on the market. The technology already is finding applications in cell
phones, computer-connected eyeglass displays, and head-ounted instrumentation
displays. Future applications include medicine, computer gaming,and video.

Hybrid-Electrical Family of Medium Tactical Vehicles™

Lockheed Martin Control Systems is undertaking an effort to explore the practical
application of a series hybrid propulsion system to a military five-ton truck. The
new HybriDrive system will be integrated and demonstrated on an M1086. This is
a five-ton payload cargo-body variant of the family of medium tactical vehicles
(FMTV).

Development and incorporation of a hybrid electrical propulsion system into the
FMTV will result in significant enhancements to the vehicles’ performance and
considerable financial benefits to the Army. Vehicle performance will be en-
hanced with faster acceleration, improved traction, and potential for electric
power generation in the field without addition of auxiliary power units or towed
generators. Near-term applications include mobile missile launchers and mobile
radar. The new smaller and lighter components also will be applied to transit
buses and Class 5-7 vehicles.

Improved Chemical Heater for Field Rations™

TDA Research Inc. is a small business investigating safer and less costly alterna-
tives to the Flameless Ration Heater (FRH) used to heat Meals Ready to Eat. The

19 Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

1 Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/fmtv.htm.

12 Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/food.htm.
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program involves developing a product that combines suitable heat characteristics
and long shelf life with improved safety and environmental qualities that can be
economically manufactured. The Army and TDA Research Inc. are working with
potential producers and users to facilitate the transition of the technology to the
field. Unlike the current FRH, which drew little commercial interest because of
safety concerns, the new technology has significant commercial market potential.

The product is estimated to cost 6 cents per heater less than the FRH for initial
procurement and save the military approximately $1.8 million per year. More-
over, because it is safer than the current FRH and has improved environmental
characteristics, the potential life-cycle savings will far exceed the initial procure-
ment savings. These performance and cost improvements will expand the com-
mercial use of the heaters for camping, school, and the workplace. This broader
commercial acceptance will further reduce unit costs.

Knowledge-Access Portal Technology for Medium Brigade and
Command Post XXI Decision Makers and Other Knowledge
Warriors*®

A nominee for the Second Annual DUS&T Achievement Award, this Army
Communications-Electronics Command project had the objectives of developing,
demonstrating, and transitioning innovative knowledge-access portal technologies
for improved “cognitive readiness”; and knowledge-based decision-making for
the Brigade Combat Team, Command Post XXI staff, and knowledge warriors, to
provide reduced-cost knowledge-based performance. Four technologies are com-
bined: case-based planning, context-driven reachback and search, integrated plan
execution and adaptation, and process-aware collaboration. Benefits include supe-
rior cognitive readiness, greater mutual awareness, the ability to operate within
the opposition’s decision loop, and reduced risk in mission planning and execu-
tion. Commercial applications include customer relationship management, busi-
ness intelligence, strategic planning, and collaborative enterprise complex project
management.

Navy Earth Map Observer*

Earth Search Sciences Inc. (ESSI) is a leading provider of commercial remote
sensing services. The project is developing a dual-use, space-based system for
collecting broad-area hyperspectral imagery to characterize land and sea envi-
ronments for Naval forces and commercial users.

Through the use of hyperspectral imagery, ESSI will provide a means by which
littoral battlespace environments can be characterized and littoral models devel-

13 Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

! Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/nemo.htm.
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oped (e.g., detailed bathymetry, water clarity). The Navy Earth Map Observer will
support U.S. forces with real-time on-board processing and demonstration of a
tactical downlink of hyperspectral data directly from spacecraft to the field. For
the commercial user, this project will provide hyperspectral and panchromatic im-
aging data for applications including land use management, agriculture, forestry,
environmental monitoring, geology, mineral exploration, and hydrology.

Next-Generation Transparency™

The Boeing Corporation is working with Delta Tooling Company, Ensign-
Bickford Company, EnviroTech Molded Products, Pilkington Aerospace, and the
University of Dayton Research Institute on the use of injection molded frameless
transparency technology for advanced strike aircraft. The group will design,
manufacture, and flight-qualify fully integrated injection molded frameless trans-
parencies.

The technology will be applicable to manned and unmanned aircraft systems re-
quiring aircrew or sensor transparency subsystems with critical structural and op-
tical requirements. It is anticipated that it will be used in the Joint Strike Fighter
(JSF). A wide variety of potential commercial applications to reduce cost and im-
prove safety are foreseen. These applications include window systems for aircraft
and helicopters, automotive windows, medical and computer equipment, and
transparent roof and floor panels for earth-moving machines.

Optical Character Recognition®

Applications Tech Inc., a small commercial business, is developing a highly accu-
rate optical character recognition (OCR) system for Arabic and Persian script to
replace the inadequate commercial-off-the-shelf (COTS) systems currently being
used. The technology has already been transitioned to the Counter Intelli-
gence/Human Intelligence ACTD project. Applications Tech has committed funds
to develop commercial applications for the technology.

The product will improve the Army’s ability to collect and analyze intelligence
from foreign language documents in the low-quality form that is typically found
in the field by eliminating the gross inaccuracies of the COTS OCR currently be-
ing used. This enhanced capability will improve translation, archiving, summari-
zation, and information retrieval—providing the troops in the field the ability to
quickly react to intelligence information. It is already being used in prototype
form in Bosnia for document filtering and triage. The commercial market for mul-
tilingual OCR is growing, with special interest in documents from the Arabic

1> Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/nexgen.htm.

18 Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/ocr.htm.
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world, where electronically represented text is relatively recent and original
documents must be scanned and converted.

Pulsed Electric Fields for Sterilization®’

This project, a nominee for the Second Annual DUS&T Achievement Award, is
part of the U.S. Army Natick Soldier Center DoD Combat Feeding Program. The
objectives were to apply pulsed electric fields (PEF) technology to a variety of
military and commercial food products to inactivate microorganisms that ad-
versely effect product quality, and to verify technical and economic viability. PEF
technology has the potential to improve the quality and variety of field rations and
commercial foods, support extreme shelf-life requirements (that normal commer-
cial processing and packaging cannot), support future battlefield impact via PEF-
treated specialty foods with performance-enhancing food ingredients, and help
meet the goals of flexible logistics for the future. The project verified the techni-
cal and economic viability of the technology. The application of the technology in
the greater than $400 million per year commercial acid foods (e.g. orange juice)
and fresh tomato products markets will provide extended-shelf-life products and
the foundation for reduced military costs.

Renewal of Legacy Software Systems'®

CPU Technology Inc. is demonstrating the feasibility of replacing aging/obsolete
processors with hardware emulators that can execute legacy software in real time.
The ability to mimic numerous processor personalities on a single chip will allow
the reuse of software between platforms. This project will improve the ability to
incrementally upgrade platforms and allows the continued use of proven legacy
software.

The ability to reuse existing software while simultaneously permitting growth to
higher speed and/or the ability to develop new software using commercially
available support tools for higher-order languages promises great savings in deal-
ing with hardware obsolesce while improving system performance. This new
technology will allow continued legacy software use with improved speed and
performance. The same potential benefits exist in commercial software for the
aviation industry, communications, commercial computer systems, and space sys-
tems.

17 Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

18 Defense Technical Information Center, “Success Stories,” DUS&T Program Web site. Ac-
cessed October 2, 2001, at http://www.dtic.mil/dust/news/legacy.htm.
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Robust Image Authentication and Discovery™

This AFRL Information Directorate project, a nominee for the Second Annual
DUS&T Achievement Award, was initiated to further the progress of data em-
bedding technology through applications of image data embedding, watermark-
ing, and steganography (covert communication). This effort resulted in a
prototype digital watermarking camera; demonstration and delivery of image wa-
termarking techniques that withstand image manipulation; development of secure
watermarks for images; and demonstration of steganography techniques. These
technologies allow images to contain value-added information throughout their
life, and support information assurance requirements for detection of image tam-
pering. The commercial applications are associated with law enforcement and
prosecution for validating images of crime scenes, verifying driver’s licenses and
identification cards, protection of intellectual property rights, and watermarking
of custom postage stamps and identification cards.

Smart Starting, Lighting, and Ignition Battery®

This Army Tank-automotive and Armaments Command Project, a nominee for
the Second Annual DUS&T Achievement Award, integrated a control and report-
ing capability into batteries. It will report state of charge, prior history, state of
health, and critical operating parameters to a data bus for processing. This will
result in better power and energy management, maintenance support, load level-
ing, and improved system reliability. This technology can potentially double the
life expectancy of conventional batteries. The commercial truck industry consid-
ers the smart battery a “must have” utility because of the known costs associated
with a truck failing to start. The technology can be transferred to fuel cells and all
battery chemistries, and the battery packs for electric and hybrid vehicles.

Thermal Sprayed Nanostructural Coatings for Dual Use
Applications®

Two individuals from the Navy’s Office of Naval Research (ONR) shared the
Second Annual DUS&T Achievement Award for this project. The project devel-
oped a highly wear- and corrosion-resistant ceramic composite coating that can be
applied using existing industrial equipment and standard thermal spray processes.
The primary benefit of this technology is a reduction in life-cycle costs through
increased corrosion resistance and wear protection. In addition, thermal spray
coatings are superior to hard-chrome plating and are about 60 percent less expen-
sive due to the avoidance of environmental regulations compliance costs. Navy
applications for this technology are well underway, including air intake and ex-

19 Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.

2 1bid.

2! Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.
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haust values for submarines (expected to save $400,000 per ship, or $20 million
over the next ten years), and USS George Washington’s electric motor and oil
pump shafts. The technology also will be used for mine-countermeasure ships’
main propulsion shafts (resulting in savings of $1 million per year, per ship).
These applications demonstrate this technology’s military benefits for reduced
total ownership costs for submarines, surface ships, and aircraft. The technology
also is transitioning into commercial products. Warren Pump is using the technol-
ogy to manufacture screw pump rotors for commercial gas turbines and fuel feed
pumps, as well as water pan rolls for the printing industry. Inframat (the contrac-
tor for the project) has formed a new company, Nanopac, to pursue new opportu-
nities.

UL3 Imaging Infrared Camera®

Three individuals from the Army’s Night Vision and Electronic Sensors Director-
ate were recognized for this project, which was a runner-up for the Second An-
nual DUS&T Achievement Award. This project designed, fabricated, and tested a
low-cost, low-power, uncooled infrared camera that weights approximately one
and three quarter ounces and is only two cubic inches in size. The camera’s small
size and reduced cost makes it ideally suited to be mounted on a helmet or rifle, as
a battlespace sensor, and for micro air vehicles. The 10th Mountain Division cur-
rently is testing the camera in an Unmanned Aerial Vehicle. The technology de-
veloped under this program has generated the Warrior Extended Battlefield
Science and Technology Objective and a follow-on ATD, which ultimately will
result in this technology being employed into the field. The camera also has tre-
mendous commercial potential. The OMEGA, the commercial name for the UL3,
is the enabling technology for a new generation of handheld fire-fighting cameras.
A total of 1,200 units were expected to be delivered in 2002. In addition, Indigo
(the contractor for this project) and Autolite are introducing a new night-driving
system in 2003 that is based on the Omega camera. The units are expected to cost
$500, and projected five-year sales are $400 million. These commercial sales are
essential to make the camera more affordable for military applications.

Very High Power Electronic Building Blocks®

This ONR project developed a new family of power products for electric power
utility application and future shipboard electric power distribution, electric pro-
pulsion, and electromagnetic launch and recovery systems. It was a nominee for
the Second Annual DUS&T Achievement Award. The Very High Power Elec-
tronics Building Blocks (PEBB) concept incorporates progressive integration of
power drivers, gate drives, snubbers, and other components into functional blocks
for reduced costs, losses, weight, and size. Commercial market segment applica-
tions in automotive, aerospace, industrial motor drives, and utilities will provide

% bid.

2 Defense Technical Information Center, “2nd Annual DUST Award Brochure,” February
2002.
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leverage to reduce unit costs. The technology developed through this project will
provide reliable power and energy storage in support of the Electric Warships and
Combat Vehicles Future Naval Capability. The technology has resulted in $41
million of booked sales for PEBB-based systems and products, and some $34 mil-
lion in sales of other directly dependent technologies.

Additional DUS&T Success Stories

For more stories of successful DUS&T programs, see Appendix A of the October
2001 Director, Defense Research and Engineering (DDR&E) guidebook titled
Dual Use Science and Technology Process: Why Should Your Program Be In-
volved? What Strategies Do You Need to Be Successful?

SMALL BUSINESS INNOVATION RESEARCH?

Active Technologies Inc.

Under the DARPA SBIR program, Active Technologies Inc. developed a high-
output, small-sized alternator that led to development of the “Lightning
Charger”—a highly successful commercial product with important military appli-
cations. The Lighting Charger is an engine-drive alternator that weighs 18 pounds
and has 900 watts of power—roughly one-third the weight and twice the power of
the previous state of the art. It is used for powering such equipment as emergency
lights and refrigerators, and to start vehicles including cars and airplanes. In 1994,
the Lightning Charger was featured in Popular Science as one of the best new
products of the year and has since generated $8 million in sales, with an addi-
tional $90 million anticipated by the end of 1998. Active Technologies has been
acquired by Coleman Powermate, which sells the Lightning Charger to consumers
through major home appliance stores.

This technology has yielded important military applications. Military customers
include the Army, which uses it to start tank engines when the batteries have died.
The Army also is funding the development of a follow-on product based on this
technology—a general-purpose, man-portable generator that soldiers will carry in
the field for use in powering communications, hospital, and other equipment.

Advanced Technology Materials Inc.

Advanced Technology Materials Inc. (ATMI) of Danbury, Connecticut has lever-
aged several SBIR awards, to grow from 4 employees in 1987 with no revenues to
over 400 employees today and $125 million in annual revenues. Two-thirds of
those revenues are from commercial markets; one-third are from the DoD or De-
fense contractors. Among its SBIR successes, ATMI has commercialized the re-

2 The success stories in this section were published on the DoD SBIR/STTR Fast Track Web
site at http://www.acq.osd.mil/sadbu/sbir/success/index.htm. Accessed August 1, 2002.
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sults of an SBIR project with MDA that allowed the fabrication of a device to de-
liver ultra-pure materials to semiconductor thin-film reactors. The device is used
in Navy laboratories to prepare ultra-sensitive infrared sensors and by Intel, Mo-
torola, AT&T, and IBM in their semiconductor plants around the world. Another
of ATMI’s SBIR-developed technologies is the SDS Gas Source Delivery Sys-
tem, which makes it possible to store hazardous gases used in semiconductor
manufacturing at below atmospheric pressure, thereby significantly improving the
safety of gas storage and increasing the capacity of each storage cylinder by a fac-
tor of five. This technology has captured 10 percent of the world market; annual
sales are now $30 million and have been expanding by 50 percent each year.

American Xtal Technology

Under the DARPA SBIR program, American Xtal Technology Inc. (AXT), of
Fremont, California, developed a “Vertical Gradient Freeze” technology for pro-
ducing gallium arsenide (GaAs) wafers—a critical component of integrated cir-
cuits used in the communications, satellite, radar, and defense weapons industries.
This technology results in chemically and electrically uniform GaAs wafers with
one to two orders of magnitude fewer defects than the alternative (“LEC”) pro-
duction technology. Further development funds from private-sector partners as
well as DoD’s Title 111 program moved this technology from prototype to com-
mercial-scale production.

On the basis of this technology, AXT has become the leading domestic manufac-
turer of GaAs wafers for optical and electronic applications, with customers that
include TRW, Hewlett-Packard, Lockheed Martin, and many universities and
government laboratories. AXT’s annual sales have grown from $0.5 million in
1990 to appromately $40 million currently; AXT has captured approximately 15
percent of the world market in GaAs wafers, and it has created nearly 250 new,
high-tech jobs. Approximately 70 percent of AXT’s sales are to the DoD or its
prime contractors.

Arroyo Optics Inc.

Under the DARPA and Missile Defense Agency (MDA) SBIR programs, Arroyo
Optics, of Santa Monica, California, developed a technology that enables all-
optical routing of communication signals from one fiberoptic cable to another.
This technology has major cost and performance advantages over existing tech-
nologies, in which the routing of a signal from one cable to another requires that
all of the optical signals in the first cable be converted first to electronic signals
and then back to optical signals. This technology reduces by an average of 70 per-
cent the number of signals that need to be converted and requires far less conver-
sion equipment. The result is significantly less signal degradation and lower cost
and, ultimately, higher-performing, less-expensive communications for commer-
cial and military customers.
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Arroyo obtained approximately $500,000 in funding from “angel investors” to
match its Phase Il SBIR awards in 1996. The company has since raised an addi-
tional $26 million in venture capital and currently is building a production facil-
ity, with initial production orders to begin by the end of this year. Sales are
projected to exceed $100 million per year by 2003.

Autonomous Technologies Corporation

Under the MDA SBIR program, Autonomous Technologies Corporation, of Or-
lando, Florida, developed a laser radar tracking technology with major military
and commercial applications. The military use is in ballistic missile targeting; the
commercial use is in ophthalmic laser surgery. During laser eye surgery, this
technology enables the laser to automatically track tiny, rapid, involuntary eye
movements and has demonstrated far superior performance for patients in a mar-
ket with multi-billion dollar potential. Autonomous, which began as a start-up
company under SBIR in 1991, raised $20 million in a 1995 initial public offering
and formed a strategic alliance with CIBA Vision for the co-promotion of its
technology. In May 1999, Autonomous was acquired by laser manufacturer
Summit Technology Inc. At the time of the acquisition, Autonomous’s stock was
valued at $154 million. In 1999, the Food and Drug Administration approved the
technology for use in surgery to correct near-sightedness and astigmatism.

Digital System Resources Inc.

Under the Navy SBIR program, Digital System Resources Inc. (DSR), of Fairfax,
Virginia, developed a new technology—the Multipurpose Processor (MPP)—that
has had a major impact on the capabilities of the U.S. submarine fleet. The MPP
is a submarine sonar processor, based on COTS technology, that is used to deter-
mine the location of other submarines and ships in the area. The MPP replaces
existing, military-specific processors, providing 200 times the computing power
at a fraction of the cost. In 1994, the Navy awarded DSR a $40 million contract to
build three engineering development models of the MPP. Subsequently, the Navy
decided to use the MPP technology to upgrade the sonar equipment on most Navy
submarines (SSN 688, 688I, and SSBN 726 [Trident] submarines) and to use it on
the New Attack Submarines as the principal acoustic signal processor.

HNC Software

Under the DoD SBIR program, HNC Software (originally known as Hecht-
Nielson Neurocomputer Corporation) developed a number of technologies that
have greatly improved the speed and accuracy of target recognition for Army and
Navy customers and have had major commercial applications, including a new
class of application software known as Predictive Software Solutions (PSS).
HNC’s Falcon™ System, which embodies the PSS technology, is now widely
used in the bank card industry to uncover credit card fraud in real time to protect
financial institutions and consumers. Falcon learns patterns and relationships in
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data, accurately detecting unusual purchasing behavior at the transaction level.
Falcon technology has been applied to detect Medicare and Medicaid fraud, and
to detect and manage Internet credit card fraud for online merchants and consum-
ers. HNC’s customers include Sears, Fireman’s Fund, Brooks Brothers, The
Home Shopping Network, and Sprint Communications. HNC’s technologies also
are used in Navy sonar recognition systems, allowing submarines to process sonar
signals and detect objects in an underwater environment more efficiently.

HNC went public in 1995 (NASDAQ: HNCS) and is a leading provider of com-
plete Predictive Customer Relationship Management solutions for service indus-
tries. Red Herring rated HNC as one of the Top 100 public companies in 1998,
and in 1999 Fortune magazine listed HNC as one of the 100 Fastest Growing
Companies. Total sales resulting from HNC’s SBIR-developed technologies now
exceed $230 million (1988 through 1998).

11-VI Inc.

11-VI, of Saxonburg, Pennsylvania, developed a process under a DoD SBIR con-
tract, that substantially reduced the defects in optical coatings used with high-
energy lasers. The technology was so successful that it was commercialized dur-
ing, and was in full operation by the end of, Phase Il. Since 1988, the technology
has generated roughly $30 million in revenue from sales, 20 to 30 percent of
which have been to the DoD or Defense contractors—including Hughes Aircraft,
Raytheon, Martin-Marietta, Texas Instruments, and Westinghouse—and the rest
to private-sector customers. 11-VI has developed a number of other commercially
successful technologies from its participation in SBIR, and sales from its SBIR-
related product lines total more than $63 million since 1987.

Integrated Systems Inc.

Under the DoD SBIR program, Integrated Systems, of Sunnyvale, California, de-
veloped a technology for the efficient writing of embedded software, including
software for a robot to load munitions, which had important spin-offs in the auto-
mobile industry. Cumulative sales revenues from the SBIR-developed technology
have exceeded $100 million, about 15 to 20 percent of which are from sales to the
DoD or prime contractors. Integrated Systems, which began as a start-up com-
pany, is now publicly traded on the NASDAQ with market valuation of just under
$400 million.

Integrated Systems’ embedded software is used in a wide array of commercial
applications, including the “intelligent” gas pumps that enable customers to pay at
the pump with a credit card. Among its many defense applications, Integrated
Systems’ technology was used to develop all of the software for the DC-X ex-
perimental launch vehicle. According to the prime contractor (McDonnell Doug-
las), it reduced both the cost and the time of software development by more than
50 percent. DC-X was the first launch vehicle project in which software was de-
veloped ahead of hardware and within schedule and budget.
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Irvine Sensors Corporation

Irvine Sensors Corporation Inc., of Irvine, California, developed a chip stacking
technology using funding from NASA’s SBIR program and a small contract from
the Air Force. The technology enables 4 to 8 computer or memory chips to be
glued into a small stack in the footprint of a single chip. After Phase I1, IBM and
Irvine Sensors invested over $20 million to develop the technology into a manu-
facturable product. About half of the $10 million annual sales are to the DoD or
Defense contractors, and half are to private-sector customers. Sales are expected
to increase significantly.

M. Technologies Inc.

M. Technologies, of Horsham, Pennsylvania, developed a “Smart Bomb Rack”
under the Navy and Air Force SBIR programs and was awarded a $26 million
production contract from the Air Force to produce the Rack for the F-16/Block 50
aircraft (approximately 350 planes). The Smart Bomb Rack doubles the number
of “smart” bombs that the aircraft can carry and deploy. Smart bombs use the
Global Positioning System to hit their targets with pinpoint accuracy.

Magnetic Imaging Technologies Inc.

Under the Air Force STTR program, Magnetic Imaging Technologies Inc., of
Durham, North Carolina, has developed a Magnetic Resonance Imaging (MRI)
technology, originated by a Princeton University physics professor, that creates
images based on gas rather than liquid (as under the existing MRI technology).
Thus, for the first time, this technology enables clear imaging of the ventilation in
a patient’s lungs—a major breakthrough in the diagnosis of lung diseases and dis-
orders, including, for DoD, chemical weapons’ exposure of soldiers during battle.

The company initially attracted over $1 million in outside investment to match the
DoD’s funding of $600,000, including a cash investment from the individual who
headed General Electric’s development of the initial MRI technology 20 years
ago. The company has since attracted more than $15 million in additional private
investment, and was recently acquired by Nycomed Amersham Inc., a world
leader in diagnostic imaging. The technology is now undergoing clinical trials and
awaits final approval by the Food and Drug Administration. The company’s mar-
ket size exceeds $100 million.

Ophir Corporation

An infrared-absorption hygrometer, developed by Ophir Corporation under the
Army’s SBIR program for the purpose of assessing atmospheric conditions prior
to the firing of artillery, found its primary military application in the Air Force’s
fleet of B-2 bombers. Specifically, this technology led to the development of a
“pilot alert” system, which, as installed in the B-2, warns the pilot if the plane is

WORKSHOP DRAFT—AQ102—8/7/02 C-15



about to produce a trail of condensation that could be detected by enemy radar.
Sales to date, to both the Air Force and commercial customers, exceed $27 mil-
lion.

ParaSoft Corporation

A software debugging program developed by ParaSoft Corporation under the
MDA SBIR program, has found broad application across the DoD, major Defense
contractors, and the private sector since its introduction into the market in 1993.
ParaSoft’s lead product, Insure++, highlights possible bugs in lines of software
and gives the author an opportunity to correct them. It is now used by most major
developers of commercial software (e.g., IBM, Lotus, and Microsoft) and organi-
zations that develop software for in-house use (e.g., Naval Research Lab, Lock-
heed Martin, Hughes Aircraft, Boeing, Pratt-Whitney, the IRS, and the U.S.
Postal Service). As of March 1999, Insure++ had generated over $30 million in
sales. ParaSoft has grown from 3 employees in the early 1990s to 120 employees,
and continues on a trajectory of rapid growth.

Power Spectra Inc.

Under a DoD SBIR contract, Power Spectra, of Sunnyvale, California, developed
and tested a bulk avalanche semiconductor switch activated by a laser. The switch
can deliver 15 kilovolts in less than a nanosecond and can achieve this in excess
of a billion times during its life. Boeing Corp. was the principal source of financ-
ing after Phase 11, supplying $21 million since 1989 for the development of the
technology into a product with broad commercial and military applications—
primarily ultrawide band radars for foliage and earth penetration. The technology
has since become classified, and the primary customer is the military electronic
warfare community. Cumulative sales revenues from the switch are roughly $11
million to $12 million: $9 million to the DoD and $2 million to 3 million to the
private sector.

Savi Technology Inc.

Savi Technology Inc., of Mountain View, California, recently developed the in-
dustry’s first radio computer tag, the “SaviTag,” using a combination of Navy
SBIR funding and private venture capital. The SaviTag—a radio transceiver with
an embedded microcomputer—can be attached to military cargo containers, or
any other crate or container used for transport, and automatically will track the
container’s location and contents. The SaviTag was developed with just $2.5 mil-
lion in SBIR funding (three awards) and has become a central element in the
DoD’s Total Asset Visibility effort (the DoD effort to be able to pinpoint the loca-
tion and content of every plane, ship, tank, and cargo container in transit around
the world). Savi has received military contracts to date totaling over $185 million,
and the DoD now uses the SaviTag in a large segment of its logistical operations,
including almost all shipments into Bosnia.
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The SaviTag solves a very real problem for the DoD. During Desert Storm, over
half of the 40,000 cargo containers shipped to the desert, including $2.7 billion
worth of spare parts, went unused, according to a General Accounting Office re-
port. The Army has estimated that if an effective way of tracking the location and
content of the cargo containers (e.g., the SaviTag) had existed at that time, the
DoD would have saved roughly $2 billion. The SaviTag already has resulted in
major efficiencies in our logistical operations in Bosnia, although a precise esti-
mate of the savings has not yet been made.

The SaviTag also has major applications in the private sector, particularly in the
commercial trucking, rail, and shipping industries. Savi’s sales to the private sec-
tor are projected to be $20 million this year and are increasing rapidly.

Science Research Laboratory Inc.

Under four DoD and DOE SBIR awards between 1989 and 1993, Science Re-
search Laboratory Inc. (SRL), of Somerville, Massachusetts, developed a cluster
of solid-state pulsed power technologies that made excimer lasers, for the first
time, a commercially viable tool for the UV lithography now used in writing cur-
rent-generation integrated circuits onto computer chips. Specifically, these SBIR-
developed technologies:

& Eliminated missing laser pulses observed with the older (“thyration
switch”) technology, thereby stabilizing the laser power, improving dose
control to the semiconductor wafer, and greatly improving chip yield; and

# Increased the lifespan of the laser driver by a factor of 100 and the lifetime
of the laser head by a factor of 10 to 20, thereby reducing the annual main-
tenance costs of the laser from $250,000 to $50,000.

As a direct result of these technologies, excimer lasers now represent the state-of-
the-art technology for writing circuits onto a chip. The use of excimer lasers has
enabled a reduction in the critical dimensions of the circuits from 0.35 microns to
0.25 microns with the existing KrF laser technology and ultimately will lead to
critical dimensions of 0.1 microns with the new ArF laser technology. The result
has been a significant increase in the computing power of virtually every military
and commercial system developed in recent years.

SRL commercialized these technologies through a license to Cymer Inc., which

went public in 1996 based on these technologies. Cymer now produces and sells
approximately $200 million annually in lasers to Cannon, Nikon, and ASML for
use in chip production around the world.

Silicon Designs Inc.

Under the Navy and MDA SBIR programs, Silicon Designs Inc., of Issaquah,
Washington, developed the “accelerometer” used in most DoD missile systems,

WORKSHOP DRAFT—AQ102—8/7/02 C-17



including Patriot PAC-3, AIM-9X, ESSM, Hellfire 2, and Javelin. The acceler-

ometer is a sensor that tells the missile to arm itself when it reaches a certain ac-
celeration. This technology replaced a mechanical switch used in earlier missile
systems, which was significantly less reliable and cost five times the price.

Silicon Design’s accelerometer also is used in all new Ford and Chrysler automo-
biles produced in the United States. In the automobiles, it triggers the inflation of
the airbags when the car decelerates abruptly during an accident. As in the missile
systems, this technology replaced a mechanical switch, which was significantly
less reliable, several times as expensive, and, unlike the accelerometer, could not
be tailored to respond differently to different types of impacts.

Total sales of the accelerometer to the DoD and commercial customers are $40
million per year. The DoD’s initial SBIR investment was just $1.2 million.

Taylor Devices Inc.

A computer program developed by Taylor Devices Inc. under the Air Force’s
SBIR program to determine how the MX missile could be protected against vari-
ous shocks (such as a nuclear bomb attack on the missile silo) has found broad
application in virtually every major Defense system built in recent years, includ-
ing the Seawolf-class submarine, Los Angeles-class submarine, Aegis cruiser, Ar-
leigh Burke destroyer, B-2 bomber, Tomahawk missile, THAAD missile, M109
A-6 Paladin, and other systems. For example, on the Seawolf submarines, this
technology was used by the Navy to determine that a particular COTS isolator
was the most cost-effective way of protecting the submarines against the shock of
mine detonation and torpedoes, and resulted in millions of dollars in savings over
a much more expensive military-specific alternative. This technology has also had
significant commercial applications in protecting buildings in seismic risk areas,
including the San Francisco Civic Center, against earthquake damage. Sales since
1992 exceed $29 million, of which roughly 75 percent have been to the private
sector.

ViaSat Inc.

Under the Air Force SBIR program, ViaSat Inc., of Carlsbad, California, devel-
oped a “Demand Assigned Multiple Access” networking technology that now is
used for both military and commercial satellite communications. Subscribers
equipped with this technology can obtain access to a satellite channel “on de-
mand”—which means that each subscriber uses satellite resources only for the
time they are communicating rather than setting up a dedicated channel (as was
necessary under the previous technology) for an extended period of time. The
network thereby can serve approximately 10 times as many users during the
course of a day. ViaSat’s military sales and orders to date are approaching $90
million for subscriber and network control terminal equipment. Initial commercial
sales (to AT&T, Hutchison, and others) are $7 million and increasing rapidly,
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with commercial satellite communication markets reaching into the hundreds of
millions of dollars annually.

Vista Controls Corporation

Vista Controls Corporation, of Valencia, California, developed an advanced elec-
tronic computing card through the SBIR program. The card is used in military
tanks, helicopters, and training and simulation systems, as well as commercial ve-
hicles such as railroads. Cumulative sales to DoD customers—including the
Army, Air Force, and Marines, through such prime contractors as United Defense,
General Dynamics, and Lockheed—total approximately $20 million. Cumulative
sales to private sector customers, including Union Switch and Signal, total about
$5 million.

TECHNOLOGY TRANSFER

While this guide does not specifically treat technology transfer as defined in
Chapter 1,% we offer these success stories® for the reader’s consideration, as
much of the technology that is transferred from government to industry later re-
turns to the government in the form of commercial products.

Applied Research Laboratory at Penn State

Technology Transfer and Deployment are a principal mission of the Applied Re-
search Laboratory at the Pennsylvania State University. The Laboratory champi-
ons the transfer of advanced technologies and manufacturing processes, in
partnership with industry and Navy R&D centers, to acquisition programs and the
Fleet. The laboratory’s charter promotes technology transfer for economic com-
petitiveness and supports congressional and DoD mandates in the transfer of fed-
erally funded technology to the commercial sector. Technology transfer projects
range from providing COTS technology implementation assistance for productiv-
ity enhancement, to implementing advanced technologies for new product or
process development.

The Applied Research Lab at Penn State and the Pennsylvania State University
developed many technologies under federal projects and non-sponsored depart-
mental research. The laboratory’s relationships with small companies; its teaming
skills with government, industry, and academia; and its problem-solving focus all
have consistently led to effective technology transfer and deployment. In addition,
the Applied Research Lab at Penn State continues to expand and upgrade its fa-
cilities and develop new strategic government and commercial alliances. The

% Technology transfer is the process of sharing knowledge gained in federal laboratories with
the private sector, generally for the purpose of encouraging new commercial markets and applica-
tions.

% Accessed in October 2001 from the Defense Technical Information Center’s “TechTransit”
Web site at http://www.dtic.mil/techtransit/.
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laboratory hosts national symposia highlighting areas of technical expertise and
sponsors detailed, hands-on workshops for technology transfer to government and
industry.

Technology transfer efforts particularly are concentrated on, but not limited to,
providing economic development support for industry within the state of Pennsyl-
vania. These efforts include transfer of Navy, DoD, and other government-funded
technology development; direct technical support and proposal development; di-
rect contract support; and training and continuing education. Industrial develop-
ment programs take several forms. The Applied Research Lab at Penn State can
perform work for other efforts under a contract or do the work itself under a con-
tract to industry. Other forms include consortia programs and projects, and state-
funded efforts.

State funding and assistance programs offer the Applied Research Lab at Penn
State the opportunity to work with small, entrepreneurial companies in ways that
lead to the development of thriving companies and new industries. One example
is GEO-Form, a small, environmental engineering startup in Girard, Pennsyl-
vania. The Applied Research Lab at Penn State helped GEO-Form design and
manufacture a biological reactor system prototype for municipal wastewater
treatment to meet the Pennsylvania Department of Environmental Resources’ cer-
tification trials. The result was an all-composite design that outperformed existing
and competing systems many-fold, and met performance and cost requirements.
Each component is produced by the most efficient, available manufacturing proc-
ess. The system now is being installed at all highway rest stops in Pennsylvania,
and the company is expanding worldwide.

The Applied Research Lab at Penn State’s Technology Transfer and Deployment
efforts have achieved success in many technology areas, such as shearography,
spectroscopy, turbine blade stripping, laser cladding, spectro/paint characteriza-
tion, fatigue amelioration, and welding of lightweight structures. Industrial suc-
cess stories include laser cutting and welding of aluminum for automotive
applications, laser cladding of struts for fabrication and repair of heavy equipment
components, laser welding of medical equipment, laser cutting of bicycle frame
components, development of lightweight composite frames for high performance
bicycles, and improvements in laboratory centrifuges. Details of these and similar
success stories can be found on the ManTech program’s Web site at
http://mantech.bmpcoe.org/successes and on the Applied Research Lab at Penn
State’s Web site at http://www.arl.psu.edu.

Department of Energy

At the Oak Ridge Operations, Department of Energy, dedication to technology
transfer has been manifested in several ways, including the appointment of a vice
president and strong support staff to the effort. The Licensing Program is another
example and has established 75 licenses that have generated over $2 million in
royalties from over $66 million in sales. A program of royalty sharing uses the
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receipts for payments to inventors, awards to other personnel, payment of patent
and technology transfer costs, and federal income taxes. The Partnership Devel-
opment Program bridges the gap between government-funded R&D and technol-
ogy commercialization. It promotes a wide range of relationships, including
cooperative research and development agreements (CRADAS). Today, 66
CRADA:s in effect are valued at over $97 million. Arrangements have been made
for other companies and entities to use some of the most advanced facilities in
Oak Ridge. The Oak Ridge Centers for Manufacturing Technology have been es-
tablished and modern equipment has been moved to more accessible Y-12 facili-
ties. Relationships also have been established with the state of Tennessee and the
southeast region to provide assistance to manufacturers.

NASA

Technology transfer always has been a major thrust for the NASA Centers. In the
past, NASA’s Marshall Space Flight Center (MSFC) focused its technology trans-
fer resources on assisting industry and small businesses, whereby NASA field
agents located industry problems and provided companies with up to 40 hours of
free technical assistance. However, such services eventually put a strain on
MSFC’s resources and detracted from the Center’s primary mission focus areas.
Inadequate resources were applied to technology development and deployment
partnerships, intellectual property management, patent licensing, technology
transfer education and outreach, and success story case studies. To better meet the
needs of internal and external customers, MSFC restructured its technology trans-
fer program in 1997.

The structure of the New Technology Transfer program was changed from a hier-
archical, stovepipe framework with little communication/interaction among units
to a flat organization with an integrated, cross-trained team. In addition, the Cen-
ter shifted its primary focus away from gratuitous extension services and set up
eight interdependent mission areas: Technology Development; Small Business
Programs; New Technology Reporting; Facilities Commercializations; Technol-
ogy and Software Commercialization; Technology Deployment Partnerships; Na-
tional, Regional, and Local Strategic Alliances; and Technology Education and
Outreach Projects for Economic Development. These areas provide MSFC with a
more cost-effective, balanced portfolio of quality products and services. New ob-
jectives were identified to help U.S. industry become more globally competitive,
specifically through national goals for the civilian space program and responsibili-
ties associated with transferring NASA technology. Under this new approach,
MSFC applied business principles to government technology transfer processes to
gain efficiencies, improve performance, and align with mission requirements. The
infusion of this strategy into NASA’s traditional technology transfer mechanisms
revitalized the overall program. As a result, numerous methods and agreements
now exist for transferring NASA technology to the private sector:

& Research and Development Agreements: Arrangements between NASA
and private companies, whereby the expenses associated with NASA fa-
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cilities, personnel, equipment, technology, and/or capabilities are fully re-
imbursable, partially reimbursable, or non-reimbursable by the private
companies.

& Joint Research Agreements: Arrangements that are jointly funded and un-
dertaken by NASA and one or more private-sector companies.

& Small Business Innovation Research Program and Small Business Tech-
nology Transfer Contracts: Programs designed to benefit small and disad-
vantaged businesses.

& Cooperative Agreements, Grants, and Contracts: Methods used to stimu-
late technology development and commercialization. Many NASA tech-
nologies are available for licensing with flexible agreements and mutually
beneficial exclusive and non-exclusive arrangements.

NASA uses various publications to highlight its technology transfer opportunities
and success stories. NASA Tech Briefs is a monthly magazine that features techni-
cal articles on emerging technologies from the NASA Centers. This magazine is
published electronically (http://www.nasatech.com) and in hard copy. Aerospace
Technology is a bi-monthly news summary on how NASA technology is being
applied, and it covers the intricacies of actual technology transfer. This news
summary is accessible at http://www.nctn.hg.nasa.gov. NASA Spinoffs is an an-
nual compilation of success stories of NASA technology being applied to improve
medical, environmental, manufacturing, construction, transportation, safety, con-
sumer, and computer products. This publication is available electronically
(http://www.sti.nasa.gov/tto) and in hard copy. Users who visit the Web site will
find a searchable database for browsing technology transfer case studies. Addi-
tional information can be obtained directly from the MSFC Technology Transfer
Office by visiting its website (http://www.nasasolutions.com) or by contacting the
office at 256-544-6700.

Since implementing its new approach to technology transfer, MSFC has compiled
success stories in all eight mission areas and achieved greater customer satisfac-
tion, both internally and externally. Technology transfer now operates across all
mission areas interactively and synergistically. During the past year, the number
of patent licenses increased by 108 percent and the number of partnerships in-
creased by 67 percent. The entire effort is contributing directly to U.S. national
objectives for developing and commercializing space technology.

TECHNOLOGY TRANSITION

These success stories represent the efforts of recent ONR technology transition
initiatives. They were provided as “2000 CTO Successful Transition Stories” Dr.
James DeCorpo, Chief Technology Officer, ONR, during an interview in Arling-
ton, Virginia, on November 29, 2001.
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Advanced SEAL Delivery System Propulsion Batteries

A two-year, collaborative effort among six government organizations will transi-
tion the Advanced SEAL Delivery System (ASDS) from current silver-zinc to
lithium ion battery propulsion. Using lithium-ion batteries provides greater mis-
sion capacity, 20 times more charge-discharge cycles, less maintenance, and more
training time. Submarines carrying ASDS will avoid installation of the nitrogen
system required for silver-zinc batteries. This transition avoids $200 million in
ASDS life-cycle costs for batteries, maintenance, and submarine modifications.

All-Optical Towed Array

The state-of-the-art, all-optical towed array features improved cost, reliability, and
performance and will be purchased for installation onboard SSN-688 and SSN-
774 class submarines by Fiscal Year 2004. This transition capitalizes on previous
research by ONR and a proposal to the SBIR program, leading to a full engineer-
ing and manufacturing development program by Naval Sea Systems Command
(NAVSEA), commencing in 2003.

Commercial Emulator for E-2C Group Il Mission Computer

The Navy plans to operate Group Il E-2C aircraft until approximately 2015. In
1999, Litton stopped support for the L-304 mission computer (designed in the
mid-1960s); all spare parts must now be obtained from stricken aircraft. An emu-
lator has demonstrated execution of L-304 binary code on a COTS microproces-
sor. The emulator contains a virtual component environment that allows
concurrent execution of legacy and modern C++ binary code, made possible by
the additional throughput and memory of modern processors. This transition
avoids $140 million in costs over 15 years, saves 600 pounds of aircraft weight,
and increases the mean time between failure to more than 100 times that of the
current computer.

Commercial Steel Certification for CVNX

The CVNX requires a service life allowance of 2000 long tons to accommodate
additional or heavier equipment, machinery, and configuration changes over the
ship’s initial 20 years of service life. An efficient way to achieve this weight al-
lowance is to build the hull and other ship structure with commercially available
HSLA-65 steel, which exhibits significantly greater strength and toughness than
the steel presently used in hull structure of aircraft carriers. This transition allows
the certification of HSLA-65 steel for use in the new CVVNX carrier and will allow
all future Navy surface ships to be built with this modern steel.

WORKSHOP DRAFT—AQ102—8/7/02 C-23



Conformal Acoustic Velocity Sonar

The transition conducts a crucial at-sea patch test of piezoelectric array compo-
nents with potential for reducing the weight and cost of submarine acoustic ar-
rays. Use of piezoelectric sensors in the Conformal Acoustic Velocity Sonar array
will also provide an evolution path for future submarine technology. When suc-
cessful, it will save an estimated $8 million to $13 million per ship over the cur-
rent Lightweight Wide Aperture Array.

Electronics Thermal Management for AAAV & EA-6B

As electronic components become more compact and powerful, they generate
more heat inside their racks, cabinets and enclosures. This transition is the first
military exploration of a new form of thermal management for these largely
COTS components. It tests the new technology in the harsh environment of the
Advanced Amphibious Assault Vehicle to determine its maturity and effective-
ness. The EA-6B program is monitoring the results for potential inclusion at MS
C in 2003.

Environmentally Adaptive Algorithms for AN/SQQ-89 Sonar

Progress made by ONR in algorithm, software, and computing designs now can
be transitioned into environmentally adaptive software for shallow water opera-
tions using legacy deepwater sonar systems. This transition is an at-sea test of the
concept using “clip-in” computers loaded with experimental shallow water proc-
essing software. The at-sea testing will allow for the gathering of operator feed-
back data and fine-tuning of the algorithms prior to inclusion of the software
changes into the AN/SQQ-89 systems that will be procured following the tests.
These tests are the first steps toward “adaptive control” of sonar pulses so that
they fully exploit existing water conditions, shallow or deep.

F/O Fibre Channel Data Backbone for F/A18 E/F

The original program plan to construct F/A-18 E/Fs with copper wire in the avi-
onics backbone has been overtaken by newly available COTS fiber data transmis-
sion technology. Moving this technology into aircraft production not only saves
weight, volume, and total ownership cost, it obviates the need for later modifica-
tion of the backbone to carry greater amounts of information. This transition pro-
duces large cost avoidance for virtually every future avionics upgrade.

High-Performance Missile Batteries
New technology can provide lifetime batteries for the D-5 strategic missile sys-

tem. This transition identifies the technical elements, demonstration, and engi-
neering development needed to insert these high-performance, long-life batteries.
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This transition eliminates periodic battery replacement for the missile’s entire ser-
vice life.

Intelligent Shock Mitigation and Isolation System for LPD-17

Using a computer chip located inside a sophisticated shock absorber to control its
response, shocks experienced by electronics cabinets can be reduced to COTS
levels. Each of the 12 ships of the LPD-17 Class will have over 100 electronics
cabinets that will require periodic technology refresh, largely with unmodified
COTS components. The Intelligent Shock Mitigation and Isolation System
(ISMIS) technology will isolate these electronics cabinets from routine vibration
and shock loads. ISMIS produces an “ultra-low g” environment that reduces or
eliminates shock qualification testing for these cabinets and the components
within them. This reduction in testing time and expense will facilitate quicker and
less costly technology refresh, opening up more COTS options at substantially
lower costs.

Marine Communication Interface Module

The Marine Communication Interface Module (MCIM) is a common set of inter-
face modules for HF/VHF/UHF bands. MCIM permits multiple legacy radios, and
future digital radios when available, to connect with existing antennas and other
system components without needing costly, component-specific developments. It
addresses co-site interference issues and efficient allocation of resources for
voice, video, and data; and it decreases C? platform costs, weight, and footprint.
MCIM will be a standard C? interface that will transition into upcoming block up-
grade schedules for Marine Corps UOC, LAV-C2, and UH-1 programs. It has po-
tential application to various other Naval platforms (AAAV, MV22, CH46,
LCAC, LPD, LHA, LCC, etc.).

Precision Terrain-Aided Navigation

Recent advances in terrain-aided navigation create the opportunity to provide a
robust (highly accurate and global positioning system independent) navigation
system for tactical Tomahawk cruise missile. This transition provides the techni-
cal elements, criteria, modeling and simulation, captive-carry flight tests and other
technical information needed to bring this navigation system into Tomahawk En-
gineering and Manufacturing Development.

Reactive Material Warheads

Capitalizing on previous ONR and NAVSEA R&D investments, this transition is
a short, intense, collaborative program to mature reactive warhead material tech-
nology. The transition will generate a large (approximately 50 percent) increase in
warhead lethality for three frontline missile systems (SM-2, HARM, LASM)
against many types of targets.
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Synthetic Aperture Sonar for Long-Term Mine Reconnaissance
System AN/BLQ-11

Rapid transition of Synthetic Aperture Sonar (SAS) will provide ultra-
classification (near ID) of mine-like objects at six times the range and three times
the coverage rate of existing classification systems. The increased capability will
improve the Long-Term Mine Reconnaissance System (LMRS) Area Coverage
Rate and extract additional features to improve target classification. In shallow
water, SAS will provide the ability to classify and potentially identify actual
mines among the hundreds of objects that may appear to be mines. This transition
provides technology integration, modeling, analysis, and demonstrations needed
to move SAS into production AN/BLQ-11 mine reconnaissance systems.

Virginia Class Multi-Level Security

This transition develops a COTS multi-level security system in software within a
single tactical network aboard Virginia class submarines, instead of adding hard-
ware. It will be developed in close cooperation with the National Security Agency
and will provide multi-level security for data routing, network transmission, and
information storage. This avoids the estimated $76.8 million for integration and
design costs required for a hardware solution.

Wave Division Multiplexing/Fiber-Optic Network for EA-6B

The entire DoD relies on the Navy EA-6B for radar support missions. The exist-
ing mission equipment has been through at least five major modifications. Captur-
ing recently developed wavelength division multiplexing technology from the
commercial world, this transition will eliminate copper coaxial cables for RF and
allow huge increases in data transfer rates, speed and efficiency. At the same time,
it will reduce weight, while providing wider bandwidth and improved resistance
to electronic attack.
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