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INTRODUCTION

This report is submitted in partial satisfaction of the requirements of Section 4224 of the
Defense Authorization Act (Public Law 102-484). The subject section requires the following:

(1) An assessment of the potential of each defene laboratory to promote the transfers
described in 2514(c) of the titt. 10, United States Code, as added by subsection (a).
(2) Rocnnunedatios o the manner in which each such laboratomy might better promote
such transfers. [TIis describes what each lab is planning to do to improve.]
(3) A description of the extent to which each such laboratory has implemented effectively
the plan established for the laboratory under subsectiou(c) during the year preceding the
date of the report. PThis initial report states what the labs are doing and will serve as a
baseline for subsequent reports.]
(4) Reco-mmndation of the Secretary for improvement of the Federal Defense
Laboratory Diversification Program established pursuant to such section 2514(c).

In compliance with Section 4224, this report describes the capabilities and efforts of the
designated Army activities to conduct technology transfer with the private sector. Designated
activities have been selected based upon the criteria specified by Congress; namely, laboratories
whose direct funded Research, Development, Test, and Evaluation (RDT&E) budget is more than
$50M. The Army Research and Development (R&D) activities so selected are:

ARMAMENT RESEARCH, DEVELOPMENT AND ENGINEERING CENTER (ARDEC)

AVIATION RESEARCH, DEVELOPMENT AND ENGINEERING CENTER (AVRDEC)

BELVOIR RESEARCH, DEVELOPMENT AND ENGINEERING CENTER (BRDEC)

COMMUNICATIONS-ELECTRONICS COMMAND RESEARCH, DEVELOPMENT AND
ENGINEERING CENTER (CERDEC)

EDGEWOOD RESEARCH, DEVELOPMENT AND ENGINEERING CENTER (ERDEC)

MISSILE COMMAND RESEARCH, DEVELOPMENT AND ENGINEERING CENTER (MRDEC)

NATICK RESEARCH, DEVELOPMENT AND ENGINEERING CENTER (NRDEC)

ARMY RESEARCH LABORATORY (ARL)

SPACE AND STRATEGIC DEFENSE COMMAND (SSDC)

TANK-AUTOMOTIVE RESEARCH, DEVELOPMENT AND ENGINEERING CENTER (TARDEC)

WATERWAYS EXPERIMENT STATION (WES)

WALTER REED ARMY INSTITUTE OF RESEARCH (WRAIR)



INTRODUCTIQN (Conftend)

Locations of Designated Army Reportinct Activities

I * R~mtbiAAVROy

Scincesiv ArmP", NJ

Caminiction-ElctroicsConmandRD& Batlefeld nvionmet -Wh CESadN
Electronic & oe0ore Ft.MniotN

Inteligece &Eletronc Wafar- Wanton VA uma ResarchandEngieerig VAPM
Nigh Viion lecroni Sesor - F. Blvoi, V Maerias -Watetow, M

SurvvablityLetaliy Anlyss -APG, MID

4wjaE- n Misie age-KwjlenAl Vehcl Stutue -d Haptn VA

WESAai Ftnd/orr V
Distx" Spei

MRE &Si

*_ EIvtt cf NrtiljA



INTRODUCTION (Continued)

The activities presented in this Annex, as well as the other Army R&D activities, are fully
coordinated in their Domestic Technology Transfer efforts. The Army Domestic Technology
Transfer Program Manager has ensured that all of the Offices of Research and Technology
Application (ORTAs) have a common sense of the direction in which they should be
concentrating their efforts. This coordination has enabled the Army as a whole to excel in
Technology Transfer, rather than just a few activities.

The Army considers Technology Transfer to be a very broadly defined term consistent
with the Stevenson-Wydler Technology Innovation Act of 1980. A key element of the Army's
Technology Transfer program is, and always been, based on developing cooperative R&D efforts.
These collaborative efforts include Cooperative Research and Development Agreements.

The report is structured into two sections as follows:

Section I includes, for each of the twelve Army activities, summary sheets which detail the
particular activity's areas of expertise and their unique facilities. The summary sheets are followed
by data sheets which describe the activity's efforts in technology transfer. These sheets do not
completely describe the activity's efforts but provide examples of certain types of efforts that they
are performing and how they relate to technology transfer. Finally, there are each activity's plans
for enhancing technology transfer for FY 1994.

Section II describes a few success stories of Army technologies commercialized by the
private sector.

in
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U.S. ARMY ARMAMENT RD&E CENTER

ORTA Mr. James C. Greenfield PHONE: (201) 724-6048
U.S. Army ARDEC FAX: (201) 724-2934
ATTN: SMCAR-ASC DSN: 880-6048
Picatinny Arsenal, NJ 07806-5000 E-MAIL: jgreenpicaarmy. mil

ORGANIZATIONAL AREAS OF EXPERTISE

Systems - Life-cycle engineering for large systems.

Electronics - Electronics design and test, computing science, and algoritlms.

Electrical Systems - High energy electrical systems, design and test.

Sensors - Sensor systems fusion design/facilities for acoustics, infrared (IR), millimeter waves (MMW),
magnetic, radio frequency (F").

Quality Assurance - Complete quality assurance systems management, non-destructive testing including
X-Rays for large objects.

Materials - Materials engineering in organic, metallic and ceramics areas.

Chemistry - Complete chemical laboratory/facilities.

Energetics - Formulation, analysis and testing of energetic materials.

Manufacturing - Engineering expertise and equipment for limited/large quantity m.

Environmental Engineering - Pollution prevention egineering, waste stream reduction.

Packaging - Enviroental sensitive industrial packaging.

Plastics - Technical evaluation center for the Department of Defense.

Testing - Engineering expertise and facilities for environmental, electrical, mechanical and non-destructive
testing.

UNIQUE FACILITIES

Propellant Surveillance Facility - Facility is equipped with heated chambers where large quantities of
propellants can undergo aging tests to determine the safe lifetime of gun propellants.

Section I - Page I



U.S. Army Armament RD&E Center (Continued)

Explosives and Warhead Development Facility - The energetics laboratoty was built in the early
1980s, for synthesis, analysis, and chactrization of energetic matmials. Warhead designs ar developed
by using 2D and 3D bydodynamic codes.

Environmental Test Facility (Explosive) - The facility is a specially constructed building
approximately 500 ft. long for the environmental testing of explosively loaded munitiom and hazardous
materials, wherein environments which may be generated are vibratic, mechanical shock, high/low
temperatur humidity, altitude, and pressure.

Propellant Fabrication and Test Facility - The facility permits the development of a propellant fiom
a concept to the point where it can be type classified. These R&D facilities include explosion proof hoods
with blow-out windows, a multi-million dollar inm en'tation suite including Infia-Red, Ultra-Violet,
Nuclear Magnetic Resonance Spectrophotometer, High Performance Liquid Chromatograph, Gas
Chromatograph/Mass Spectrograph, Liquid Chromatograph/Mass Spectrograph, Chromatographs,
Electron Spin Resonance, and X-ray and Raman spectrometers.

Armament Technology Facility - Presently under construction, ARDEC's new Armament Technology
Facility (ATF), is scheduled to be operational in January 1994. The AFT will be the Armys premier
development site for small and cannon caliber (through 40mam) armament systems. The ATF will provide
ARDEC and the U.S. Army with a unique, world-class small arms and automatic cannon caliber weapon
system development facility.

Radiological Facility - This facility is dedicated to the application and development of industrial
radiography and other forms of non-destructive testing for use in evaluating armament items. It represents
a unique omnbination of laboratory and production capabilities, as well as combining the handling of
explosive (up to 5,000 pounds) with the operation of high energy x-ray and other radiation equipment.

Electric Armaments Research Facility - This world class center is capable of firing both Electro
Thermal Chemical and Electro Magnetic guns and has the appropriate level inflight and inbore
measurement/instrumentation systems available for data gathering and reduction.

Instrument Laboratory Suite - A suite of seven laboratories dedicated to the development of
measurements in support of armament. Fields of analysis include signal analysis, microprocessor system,
analog and digital hardware design, and radar. Work accomplished within the suite has earned 3 patents,
the Picatinny Arsenal Award, and the Department of the Army Research and Development Achievement
Award.

Imaging Processing Laboratory - Laboratory dedicated to the development of measurement systems
based on imaging analysis techniques to support armament development Recently completed a project that
improved remote optical measurement accuracy by over an order of magmniue; this work has been
nominated for the Department of the Army Research and Development Achievement Award.

Telemetry Engineering Facility - This facility is dedicated to the design and development of high
petformance telemetry hardware; capable of withstanding the set back forces associated with the firing of
artillery projectiles. This work has yielded over a dozen patents and the publication of many technical
papers.

Section I - Page 2



U.S. Anny Armament RD&E Center (Continued)

Radar Cross-Section Measurement Facility - This facility is dedicated to the measurment of the
radar reflecting signature of projectiles and small rockets. The radar has the highest resolution of any
facility in the Department of the Army. This facility was pivotal in the ability to measure the performance
of highly dynamic projectiles.

Molecular Beam Epitaxy/Integrated Optics Facility - Suite of three laboratories dedicated to
oteF t research for fire control/smart umuitions. This facility provides a total integrated optics
r capability for design, fabrication, and evaluation.

Anti-Tamper Technology Exploratory Development Facility - This facility is used for
exploratory development and fabrication of thin film electronic dices for tamper protection of electronics.
This facility includes a 2500 square feet Class 100 cleanrom.

Air Gun - An interior ballistic simulation facility contains 2 inch and 5 inch gas guns that provide high-g,
unidirectional accelerations, and a 155MM gun that gives both angular and linear accelerations.

Billion Dollar Prototype Facility - Collocated at Watervliet Arsenal, the Army's only ,aanufacu=rer of
thick wall cannons with the capability for the production of tube forgings in the rotary forge integrated line
for the complete fabrication of cannon designs ranging from bore sizes of 40MM to the Navy's 16 inch
gun.

Fabrication Facility - The uniqueness of this facility is in the varied type and quality of equipment as
well as the building in which the shop is housed. The facility is approximately 120,000 square feet with
three bridge cranes (50 ton, 25 ton, and 20 ton capacities) that transverse the length of the main building.
These allow large vehicles to be moved throughout the building for modification.

Weapons Evaluation Facility - Provides a total weapon system evaluation utilizing ballistic rail gun,
drop tower, shock tower, vibration, fragengtation, power gynmasticator, thermal shock, vacuum and
electrdio frequency interfernce (EM/R testing.

Section I - Page 3



U.S. Army Armament RD&E Center (Continued)

OFFICE OF RESEARCH AND TECHNOLOGY APPLICATION (ORTA)

ARDEC laboratories arm located in Picatinny Arsenal, NJ with a small group, Bend Laboratories,
Close Combat Armaments Center located off-post at Watervliet Arsenal, NY. The ORTA at ARDEC,
Picatizmy Arsenal supports the following:

Fir Support Armaments Center
Close Combat Armament Center
Arnmame Engineering Dirctorate
Production Base Modernization Activity
Product Assurance and Test Directorate
Other mission and support offices/activities

One fidl-tim ORTA services the Bent Laboratories and tree part-time persons provide support
to the ORTA, Picatinny Arsenal. Total ARDEC ORTA effort including Benet Laboratories is 2.5 years.
The ORTA budget for FY92 was $200K and $240K for FY93.

Aggressive actions were pursued on the part of the ARDEC ORTA's along the Domestic
Technology Transfer guidelines for marketing technology, Expo participation, patent licensing, CRDA's
and other transfer mechanisms. Part-time services of a marketing expert were obtained to assist
accelerating ARDEC's cultural change.

Publicit:
* Fact Sheets on individual programs
* Participated in trade shows
* lHosted seminars
* Direct contact at all levels between ARDEC personnel and industry/academia

TECHNICAL REPORTS

FY93
TECHNICAL REPORTS I792 (throuarh June)

Submitted to DTIC 162 98

PUBLICATIONS

FY93
PULICATIONS FY92 (through June)

Approximate Number Published 252 FY9

Section I - Page 4



U.S. Am-w ArMment RD&E Center (Continued)

Aao- Sensing and Proceeding
* American Chemnical Society Proceedings
* Defense Helicopter World
* 1ternat'na Artillery Symposium Proceedings
* Journa of Physical Chemistry
* Topical Meeting on Surfcc Roughness and Scattering Proceedings

Se~ctdTides:
*Development ofMob~denum Shaped Charge Liners Producing High Ductility Jets
* A Nonlinear Flexible Point System for Digital Control Research
* Projectile Tracking System Housing Design and Mounting Method & Proceedings
* Non-Destructive Testing of Thick Composite Structuires

The Readiness Growth Model. A Quantitative Analysis of Software Risk
*Advunced -1101l Artillery System (AFAS) Single Weapon Time-on-Target (TO T)/Rate-of Mire

(R019 Effctiveness Analysis

CONFERENCES AND SYMPOSIA

Selected Confievences and Symposia:
*General Electric Armamnent Systems Department Independent Researchi and Development Review,

Burlington, VT
* Thiokol Independent Research and Development Review, Picatinny, NJ
* 1993 Predictive Technology Symposium and Exhibiion, Orlando, FL
* 28th Annual Guns and Amninmition Technical Meeting, Monterey, CA
* Simulation Conference~, Randolph, NJ
* 43rd Annual Bomb and Warhead Technical Meeting, Albuqueque, NM
* AFASIFARV Future Armored Resupply Vehicle Technology Days for Industry, Parsippany, NY
* Ammumniton Summnit, Tysans Corner, VA

EXCHANGE PROGRAMS

ARDEC is an active participant in exchange program. As example, ARPEC has effected a six
month ecahange of our Public Information Office (PlO) officer with a New Jersey Pamcuia
company.

Section I - Page s



U.S. Army Armament RD&E Center (Continued)

RDT&E CONTRACTS

FY92 FY9 3
NUMBE__R OF CONTRACTS I FUNDING -NUMBER OF CONTRCTS I FUNDING

136 $39.3 M 67 $37.8 M

GRANTS AND COOPERATIVE AGREEMENTS

Donations of Equipment to Universities:
A program to donate equipment to universities including Historically Black Colleges and
Universities (HBCU) is being structured in 1993.

URI and Centers of Excellence: FY92 FY93
University of Pittsburgh - National Defense Center for Environmental $5.0 M $24.0 M

Environmental Excellence
University of Rochester - Center for Optics Manufacturing $5.4 M $0.2 M
University of Texas - Center of Electro Mechanics $6.6 M $8.0 M

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SBIR FUNDING
FY92 FY93

PHASE I PHASE II PHASE I PHASE II

$885 K $4,565 K $962 K $5,541 K

USE OF LABORATORY FACILITIES

ARDEC Laboratory facilities are utilized for mission support and minimally used by industry.
Occasionally, a contractor will use the facilities in the course of performance of an Independent Research
andIk . -nent project. The Bailment Agreement is the mechanism that is employed for this use of the
facilities. Ane Bailment Agreement is a type of licensing agreement that allows for the use of the facilities
and equipment at no cost, so long as they are retiured in the same shape as they were received.

COOPERATIVE R&D AGREEMENTS (CRDA)

ACTIVE CRDA's CRDe Iis UNDER NEGOPTIATION

4 ,6

Section I - Page 6



U.S. Army Armament RD&E Center (Continued)

A.ctive CRDAs Titles:

To develop environmentally conscious manufacturing tools consortium
Partaw Governinnndustry
To develop non-destructive technoloV applicatons for bridges and highway construction
Partner. State/Govermnen
To develop and commercialize a motion alarm devce which will sense onset of epileptc seizure
in infants
Partn. Health ldusby
To develop composite material applications for Mass Transit System

Non-Monetary Contributions:
* Personnel to evaluate partners and technical requirements
* Facilities and equipment expected in the future

Reans for Backlog:
* Time required to develop and negotiat intellectual property

Time required to develop and negotiate liabilities
* Time required to develop and negotiate data rights and releases

INTELLECTUAL PROPERTY

PATENTS DURING FY92 & FY93 (through June)
NUMBER NUMBER OF j NUMBER OF AMOUNT OF

SSUED APPLICATIONS LICENSES ROYALTIES

19 42 1 $899.98

Selected Patent Titles:
* Collision CentrifugalAtomization Unit, 5,149,063
* Nitrocubanes; 5,214,222
* Method and Devicefor Measuring Fluid Velocities; 5,218,866
0 Slide Safety Stop for Pistols and Other Small Arms; 5,129,172

Selected Patent Appfication Titles:
* System for Analyzing Measurement Data
* An Insensitive Energetic Material
* Coowal SCR Switch
* High Temperature Superconducting Electromagnetic Light Sensor

Number of CRDA's That Provide Trade Secrets: 4

Backlog in Patent Aplications: ARDEC has a backlog of 58 patent applications which is due to the
loss of one attorney. There has been one unfilled GS-13 patent attorney position since October
1992 which is expected to be filled in the very near term.

Section I - Page 7



U.S. Army Armament RD&E Center (Continued)

Attorneys Supporting DTr: The normal staff consists of three patent attorneys located at Picatinny
which handle all intelectual matters for the former AMCCOM including Rock Island, Picatimy
Arsenal, Waterviiet, and Edgewater Arsenal. The present cunulative salary is $208,934.

TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

ARDEC was an active participant in the TRP for 1993. Approximately 50 Technical Topics were
identified and partnering was pursued with ten TRP submissions resultant. ARDEC offered ten engineers
to the Advanced Research Projects Agency (ARPA) for TRP proposal reviewer assig .

INTERACTIONS WITH NON DOD ORGANIZATIONS

Typical Interactions with Other Government Agencies:
* Work with the Department of Energy in the form of cooperative technical program development.

Typical Interactions with State and Local Governments:
* Signed a Memorandum of Understanding with the Science and Technology Commission of New

Jersey on 28 April 1993.
* A specific technology oriented agreement has been signed with the State of New York.

Typical Interactions with Industry:
* Contractor Independent Research and Development Program where ARDEC interfaces with more

than 50 Companies.
* An advisory panel composed of industry executives regularly meets with ARDEC managenment.

Typical Interactions with Acdemia:
* Hosts the Science and Technology Commission meeting which is composed of academia, industry,

and state exacutives.

Section I - Page 8



U.S. Army Armament RD&E Center (Continued)

PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER (DTT)

In 1994, we will improve our DT" process, structure a plan, devise a data collection and access
system that will allow easy access to DTT data for kdentification of ARDEC technology and management
reporting, and apply technology madktig technques to ARDEC intellectual property.

Facets of the ARDEC DTT 1994 Program will include:

1. Completion of ARDEC Wide DTT Policy and Procedures Manual

The product of this effort will be a single document that all personnel can use as a source book for
Domestic Technology Transfer and will include streamlined procedure outlines, forms for the
intation of negotiation, and DTl process suggestions for ARDEC.

2. Training of ARDEC Staff

Completion and presentation of a DT training program that will cover:
* Intellectual property for scientists and management
* CRDA and Patent Licensing Agreements (PLA) contents and opeation
* Technology evaluation from a business perspective
* Dual-use planning considerations for ARDEC research projects
* Guidelines for formation of ARDEC and private sector cooperative teams for proposal
coniderations.

3. Intellectual Property Inventory

Building on the skills transferred during staff training, an inventory of ARDEC intellectual
property and a commercialization assessment will be created using the data base already created by
DoD Form 1498. A comamrcialization rating scale will be developed as part of our overall plan
process. It will combine the ownership of technology with the potential for commercialization.

4. Marketing

Utilizing the technology with the highest comercialization rating emerging from the intellectual
property inventory as a start point, we will apply technology push and pull techniques to reach
businesses and institons that are li* candidates for technology transfer. We will utilize both
ARDEC sponsored and other's expositions and conventions, technical presentations by our
scientists and other word of mouth opportmities, linkages with profsimonal organzations ikly to
be terested in our technology, and where appropriate, direct mail, and magazin and newsletter
articles.

Section I - Page 9



U.S. Army Armament RD&E Center (Continued)

5. Outreach Efforts

ARDEC DTr initiatives will be offered at every reasonable occasion, including the New Jersey
Small Business Expo, the ARPA/ARDEC environmental exposition, the AMCCOM Advanced
Planning Briefing for Industry, the AUSA Exposition in Washington, D.C., and the NASA TECH
2003 exhibition. This group represents our first quarter schedule. Interactions have been initiated
with the signing of a Memoranda of Underanding (MOU) with similar state and local governmnt
organizations in 1994.

6. Technology Data Base

We intend that this system will be utilized by those needing to review the technology, fcilities, and
equipment available at ARDEC for possible CRDA use, by management to determine and monitor
the status of each DTr project to avoid missing deadlines and by those needing to generate reports
on the overall progress of our DTT program. This system will also be very usful to the legal
office for patent actions. ARDEC will work with another Federal agency that has developed a
technology transfer data hanling system.

7. Laboratory Facilities and Equipment Data Base

ARDEC has a very substantial amount of special and expensive equipment. When businesses and
institutions need assistance as part of a DTlI project, or use of spei equipment, a centralized
inventory of facilities and equipment will be available to assist all parties. We intend this inventory
to be especially useful to small businesses seeing assistance.

8. Standard Form CRDAs and PLAs

The basic Army CRDA is a 13 page, single spaced, contract that is nicely crafted for a straight
forward business/ARDEC technology transfer project. It is not as appropriate for the usual
ARDEC/University or ARDEC/State technology sharing project or a multiple party cross-licening
developmental project. Three diffrent base-line CRDA forms will be prepared and ma&- available
to all ARDEC personnel in the ARDEC DTT manual to serve as examples. The same process will
be applied to the PLA. The goal of our DTT program is to involve each individual scientist and
engineer in the DTTI process. All must be comfortable with CRDAs and PLAs and must
Understand the general purpose of each type of agreement. After discussions with a business or
other institution, each scientist or engineer should be able to select one of the CRDA or PLA forms
for use as the negotiating strawman so that a reasonable draft CRDA can be created betwem the
scientist and the private party for rapid management review and approval. This approach intends
to reduce the time all parties must spend on CRDA fomation and to utilize the tousands of
scientists and enginees instead of ceting extensive bottle ne0 at management and legal offices.

Secion I- Pagel10



U.S. ARMY AVIATION RD&E CENTER

ORTA: Mr. Christos Tsoubanos PHONE: (314) 263-1075
ATTN: AMSAT-R-NS FAX: (314) 263-1397
4300 Goodfeillow Blvd. DSN: 693-1075
St. Louis, MO 63120-1798 E-MAIL:

ORGANIZATIONAL AREAS OF EXPERTISE

Aeromechanics - Aerodynamics; design methodology; perfmbiancairloads; vibration; structural
dynamics/stability/loads; comptational fluid dynamics (CFD); handling qualities/fight controls; and
aeroacoustics.

Structures - Stuctural analysis; composite m; structural dynamics; structural integrity,
maintenance repair techniques; crashworthiness testing; fatigue testing of rotor blades; and static/dynamic
testing of rotoreraft components.

Airvehidle Design - Aircraft preliminary design; system synthesis and analysis; and advanced concepts

Propulsion - Turboshaft engine/drive system tedhnology, aeroahenmodynamic/mechanical design,
analysis, and test of engine components and controls; engine envromcnu protection system;
bearingssealsars; advanced material application; turboshaft engine perfomance cycle analysis;
medanical systems; and propulsion system impotinmfpn'm analysis.

Simulation - Simulation and simulators to represent complex Army aviation systems; evaluation of
sinm qulatorsmuation capabilities; design of

pements in the smimlation eironint and the of engineering simulation with dissimilar
fidel simulators in distributed integrated simulation applications.

Human-Machine Integration - Computer-aided design and analysis.

Airworthiness - Qualification, test, and evaluation; and system specification compliance.

Systems Integration - Rotorraft subsystems to include visionics, weapons, flight conis, avionics,
control displays, passive/active survivabily concepts, /, rotors, airframes, and secondary
systems.

Reliability/Accountability - Expert systems for aircraft maintenance; combat maine c tecmiques
(rapid repair) for helicopters; field repair of composite materials; o-boar dianostics for mechanical
systems; turbine enine ground test systems and procedures; aviation gromd support equipment; and-i extep r cargo M h•aing systems.

Survivability/Vulnerability - Analysis, sinmlation, modeling, and testing for both passive and active
threats.

Section l- Page 11



U.S. Army Aviation RDM Center (Continued)

UNIQUE FACILITIES

Aeromechianis:

Subsonic Tunnel - Wnmd tunnel (14' x 22), Vatical/Short Take-Off and Landing (VSTOL), 200 knots,
variable test section, flow visualization and diagostics, acoustics capability, and hover coll.

40' i 80' z 120' Wind Tunnel - Wind tunnel with full-scale test capability (maximum 300 knots for 40'
x 80' and maximum 100 knots for 80'x 120').

7' x 10' Wind Tunnels - Flow visualization, low speed (200+ knots) tunnel, control response, and

Anechoic Hover Chamber - Hover chamber acoustics and aneclhoic capability.

Water Tunnel - Water tunnel, low Reynolds Number, low speed tunnel, flow visualization, and
forcebalancemsumnts.

Fluid Dynamics Laboratory - Wind tunnel, dynamic stall facility, flow visualization, and
interfer. et techniques.

Flight Facility - Full-scale rotorcraft/full-scale flight test, airloads, acoustics, and instrumented blades.

U4-60 Black Hawk - Fhl control handling qualities, variable stability system, exesmive
sm tion, vision aid, and helmet mounted display system.

Computational Capabilities - Engineering analysis, blade eement models, flight control law models,
stability derivafiv and feu•ency response formats, solution of control inputs for specific maneuvers,
w analysis, acoustics analysis, blade des analysis, rotorcraft performance analysis,
finite element structural analysis, rotor and vehicle trim prediction, hover and fliglht performance codes,
stability derivatives, notar and fan-m-hin performance models, and rotary and fixed wing prelimiary design
(size, weight, drag, propulsion, etc.).

Test Equipment - Vibation and modal analysis, rotor track and balance, vibration diagnostics, and
modal property analysis.

Structures:

Structures Lab - Fabrication and test of rotorcraft structures, static, fatiue and vibration testing of full-
scale helicopter airfanme and rotor blades, composite fabrication machinery, vacuum forming, filament
windng and non-destuti tent facility consisting of radiographic, ultrasonic, and eddy
curnt tests.

Computational Capability - Aircraft structural analysis, finite element analysis, Coamputer-Aided
Drafting (CAD), crack growth analysis, and planer frame analysis.

Secton I - Page 12



U.S. Army Aviation RD&E Center (Continued)

Survivability:

Countermeasures Test Facility - Infrared (IR) n and counter-detection,R suppression,
indoor and outdoor test ranges, test data recording and analysis, and design and simulation of IR
sulppresses.

Ballistic Test Range for Aircraft Component Survivability (BTRACS) - Ballistic design criteria
and vulnerability evaluation, two outdoor and one indoor fully mstrumented test ranges, full-scale aircraft
and component testing, fuel recovery systems, and Armor Piercing Incendiary (API) and High Explosive
Incendiary (HEI) up to 30 mm in caliber.

Secure Computer Facility - Secure data processing for susceptibility/survivability analysis, RF and IR
signature prediction/detect, susceptibility evaluation, air-to-air and airo-ground mission survivability
analysis, and signature and structural analysis.

Computational Capability - Engineering analysis and signature prediction/detection.

Propulsion:

Computational Resources - Analysis of rotary wing engines and trnsissio engine performance
analysis, comprehensive mission analysis program (helicopter), finite element structural analysis, heat
transfer analysis (steady state), complex chemical composition (combustion), bearing analysis, combustor
criteria design validation, shrouded propeller analysis, and transmission weight analysis.

Flifht Simulation:

Crew Station R&D Facility (CSRDF) - Fixed-base flight simulator for crewstation R&D
(configuraon, pilot Helmet Mounted Display (HMD) symbology, and speech input/output command and
recognition systems), 3 bluc/red team stations, fiberoptic HMD, one or two-seat cockpit, Technical Center
can simulate II other aircraft, 99 threats, 20 moving targets, and zero fed visibility.

Vertical Motion Simulator with Interchangeable Cabins (VMS/ICABS) - Moving or fixed-base
simulator for investigating handling qualities of Morcraft, Short Take-Off and Landing (STOL) and
Vertical Takc-Off and Landing (VTOL) aircraft, 4 interchangeable cabins with virtual image TV display, 6
Degrees of Freedom (DOF) motion, acceleration and velocities, sound generation system, and pilot and co-
pilot positions.

Rotorcraft Aircrew Systems Concepts Airborne Lab (RASCAL) - In-figh simulator for
investigation and validation of advanced control, display and guidance concepts, modified UH-60 aircr4
integrated panel and hemnet-mounted displays, fuUl authonty fly-by-wir fgh controls with mechanical
backup, safety pilot, and evaluation pilot cockpits, and RASCAL is fully instrumented.

Flying Laboratory for Integrated Test and Evaluation (FLITE) - In-flight simulator for
crewsatio and man-machine and cngine invetigation, modified AH-15 aircraft, Apache Pilot Night
Vision System (PNVS), 1econfigurable voice inpu/output system, flight symbology, and fully integrated
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Helicopter Human Factors Research Facility (HFRF) - Part-taskt simulator laboratoy, fouir part-
tas sinuilators to investigate geogrphic orientation, visual cues simulator, voice actuated controls, and
pilot decision-making.

Aircrew/Aircraft Integration Program (A31) - Analytic human &ctrs models for conceptua design
of rotorcraft crewstations, dig/nlssworkstation Man-Machine Integration Design and Analysis
System (MIDAS) with graphics integrated, human behavior, and perfomance models.

Display Technology Research Simulators (DTRS) - Facility with various simulators for improving
display technologies, ambient lighting simulator, bintechangeable cockpits, study adverse lighitaig effects on
displays, part-askt simulators.
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OFFICE OF RESEARCH AND TECHNOLOGY APPLICATION (ORTA)

The AVRDEC has one ORTA person at each of its two remote directomes in addition to its St.
Louis facilities. Each of the three ORTA personel devote only a portion of their time to ORTA functions.
The aggregate ORTA effort is the equivalet of 1/2 man-year per year at a cost of approximately $5 K
annually. Additional Domestic Technology Transfer (DTI) activities are performed by Scietists and
Enginers, clerical, and legal staff These efforts are estimated to be at least 1/2 man-year per year and the
costs are not separately idetifiable as DTr costs.

Publiity:

* Technology Display and the American Helicopter Society
* Articles in Army and NASA periodicals
* Direct contact, by all levels, with industry and academia

TECHNICAL REPORTS

FY93

TECHNICAL REPORTS FY92 _throuh _une I

Submitted to DTIC 50 is

PUBLICATIONS

FY93
PUBLICATIONS FY92 (through June)

Approximate Number Published 18 40

Typical Publications and Forums:
* Aircraft Survivability
* Army Aviation Association of America
* Aviation Digest
* Journal of the American Helicopter Society

Selected Titles:
* Cost-Effective Production ofHelicopter Energy Absorbing Subfloor Structures with Advanced

Thermo-Plastic Composites
* The Applicability of Electrical Drive Accessories for Turboshaft Engines
* AH-64A Apache Helicopter Intelligent Fault Locator
* Ballistic Survivable Army Aircraft Structures Technology Developed at Applied Aviation

Technology Directorate (AATD)
* E�DS: The Army's Next Generation Engine Test System
* Systematic Application of Holometric S)thesis for Cost-Effective Right Load Monitoring
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CONFERENCES AND SYMPOSIA

FY93
CONFEZMCES AND SYMPOSIA FY92 (through June)

Approximate Number Attended 6 13

Seleted Confmenes and Sympsia:

* Low Observable Materials Symposium, Fort Eustis, VA
* The Tchnical Cooperative Program (TTCP) Aircraft Engine Life Usage Prediction and Condition

Moitoring Workshop, WVillianmburg VA
* Helicopter Military Operations Technology Specialist Meeting (HELMOT V), Wilimsur VA
* Ammal American Society of Mechanical Fngineers (ASME) Gas Turbine Coaference, Chairman
* American Institute of Aeromnatics and Astronautics Guidance, Navigation, and Control Conference
* American Intitute of Aeronautics and Astronautics Applied Aerodynamics Cnference
* Annual Forum of the American Helicopter Society

* Aefatech

EXCHANGE PROGRAMS

Selected Exchange Programs:
* Polytechnic University - Professors work with AVRDEC researchers to develop items sich as the

rotor acoustic prediction methodology.
* Bell Helicopter and Sikorsky - Researchers work on blade design analysis.
* Boeing Helicopters - Work on computational human engineering tools.
* University of Tennessee Space hstitute - Professors work with AVRDEC researchers to develop

ror hover and fomrwd flit prfrmance codes for distzibuion to industry.
* US/ermany Scientist and Engineer Exchange Program

RDT&E CONTRACTS

FY92 FY93
NUMBER OF QOTRCTS] FUNDING NUMBER OF QONTACTS FUNDING

96 $33.9 N 61 $29.3 N

Selected Contracts to Commercialize Technology:
* Second Generation Comprehensive Helicopter Analysis System (2GCHAS) Ma•itnance

Econtracts (two cont-acts)
Comeriaiztin:The development, enhanceenwt, and validation of comprehlensiv eninern

software for rotorcraft analysis and design to enable U.S. manudacuers to deve mor capable
commecial and military rotorcraft. This contract will enable U.S. industy to increase their
compe•t•ie edge over foreg helicopter mainufcturers who do not have access to such
comprensive analysis software.
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Selet! Commercaized Tecmloo :
* FlowA

Doa~im:Helps in predicting helicopter performance. Sikorsky, McDonnell Douglas
Helcopter Corporation, and Bell Helicopters all now have the software.

GRANTS AND COOPERATIVE AGREEMENTS

URI and Centers of Excellce: FY92 FY93
* Massachu.e Institute of Technology - Rotor Controls S60K S60K
* Georgia Institute of Technology - Experfiental Model Rotor for Aeroelastic S150K N/A

E)Wmnts
University of Pennsylvania - Continued Development of a JACK 3-D S30K S30K
Anthropometric Model
Hampton University N/A 560K

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SBIR FUNDING
FY92 FY93PHASE I [- PHASE II PHASE I PHASE IT

$1, 169 K $5,917 K $1,514 K $4,821 K

USE OF LABORATORY FACILITIES

Typical Users of the Facilities:
* Various Companes - Use of epimental aermehancs facilities on a case-by-case basis.
* Federal Aviation Administration - Use of flight reseach aircraft.
* Boeing - Use of computational facilities under a data exchange agreement.
* Boeing Helicopters - Conducted ballistic testing of RAH-66 Comanche helicopter drive shafts at

the AATD tet facility. Level of Effort: 30 man-days.

COOPERATIVE R&D AGREEMENTS (CRDA)

ACT=V CRDA 's l CRDA's MUNDE NEGOTIATION

4 I10
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Agv CMDA'sTies
* Dewlopmmnt of a Portable Feld Repar System for Composite Aircraft

Pamr. hxdsby
Ballistc Testing High Performance Armor Coaponents

Mission Planner Technical Assessment

Flight Demonstration ofAdwinced Digital Right Control System (ADFCS)
parntw tdk uy

Non-Moneta Contnibutions:

* Technical personnel used in the performance of CRDA's
* Govearnet Furnished Equipmet (GFE) aircrt
* Computer asvices
* Use of th AATDs Ballistic Tat Rapng for Aircrft Compone Survivabilty fcilt for ballistic

INTELLECTUAL PROPERTY

PATENTS DURING FY92 & •Y93 (through June)

NUMBER NUMBER OF IJB OF AMOUNT OF
ISSUED ] APPLICATIONS LUC_ ENS ROYALTIES

10 6 7 $37.7 K

Selected b=en T'Aes:
* M�ltimetal Composte Gear Shaft
* Apparatusfor Resin Transfer Molding

* Radial Inflow Particle Separation Method and Apparat
* Impvr d Turbine Engine Interstage Seal
* Hamnes Air Bag Assembly
* Auto Strap Retractor/lTensioner
* Switched Reluctance Generator System with Fault Recovery Capability
* Los-CompensatedMualnplking Rber-Optic Sensors

Selected Paent AoWlicqtinT'= s
* &IfART-Actuated Rotor System
* A Methodfor Producing a Blade Deicing or Power Prodcng System for Rotary Wing Aircraft
* Protectiv Hardrld Covers for Vehice S&wfbes Application

Number of CRDA'Ks That Provide Trade ,r: 4

Badkog in Patem Applications: Baddog is due to the wowkld of paten sevici attorneys at
Aviation and Troop Command (ATCOM), St Louis.
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AttvQy Sufpolfln DT: There are currently two Attorney Advisers (non-patnt anoneys)

supportig DTT at AVRDEC. The travel budget is $3K per year. The attorneys provide perodc

training seminars to lab engineers regarding patent application procedures while underscorn the
importance of the Army Domestic Technology Transfer agenda.

TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

The AVRDEC is actively supporting the TRP by providing technical support for the evaluation of
the proposals in the Structures and Materials Technology Focus Area. In addition, technical support is

provided to evaluate proposals submitted under Broad Agency - (BAA) to ARPA for
advanced armor technology programs and to Army Research Laboratory (ARL) for chemical/biological
decontamination.

INTERACTIONS WITH NON-DOD ORGANIZATIONS

The AVRDEC makes direct contact with non-DOD organizations at all levels. This is
accomplshed through Indement Research and Development (n&D) reviews, technical interchange
meetings, data •x••ge agreements, unofficial cooperative programs, and technical courses which
AVRDEC provides. The majority of the interactions are involved in developing and applying rotorcraft
aernomhanics, simulation, and man-machine integration technology.

Tvpical Interactions with Other Government Azencies:
Federal Aviatio Administr n - Joint crashworthiness research programs

* Drug Enforcement Agency - Advised on and introduced radar for identifying helicopters
* National Aeronautics and Space Administration - Helicopter crash testing to investigate improved

aircr restran systems
National Aeronautics and Space Administration - Flight test and analysis of roWrcraft long rag
acoustic propagation
National Aeronautics and Space Administration - Support Vertical Take-Off and Landing
FEfEctiveness in Combat Tactical Regimes (VECTR) program by analyzing signatures of several
conceptual VTOL designs

Twical Interactions with State and Local Govemments:
* Local Public Schools - Judge Science Fairs

Typical Interactions with Industry: AVRDEC conducts technology intrchange with the following
industrie by technical presentations, program reviews, visits to facilities, and witnessing of testing:

* Boeng
* Sikorsky
* Bell Helicopter
* Lycoming
* Smith Industries
* Brunswick Defense Corporation
* GE/Garrett
* Scientific Atlanta
* McDomeil Douglas Helicopter Corporation
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Typ~ical Interactions with Acadei:

Iowa State - Comtao uid Dynamics
Hamto Univasit - Cmuational Mlid Dynamics

* University of Illinois - Cooxi Comutauimo, and Complexity: Applications to Aviation Display
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PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER (DTT)

TIt ollowing, listed by topic are our plans for improving the promotion of technology transfer

from the AVRDEC.

1. L•boratory Techmical Expertise

The AVRDEC now cooperates fully with the Federal Laboratory Consortium (FLC) for
Technology Transfer, the National Technology Transfer Center (NWTC), and the Regional
Technology Transfer Centers (RTTC's) in establishing databases listing sources for technical
cxperis. The AVRDEC will focus efforts to increase the number of citations of our Scientists
and Engineers in these databases.

2. ORTA

The AVRDEC, being Seographically dispersed, has part-time ORTA staff at each of its three
locations rather than a single ORTA staffe with one full-time equivalet. Efforts will be made to
allocaft more resources to DTT efforts, both in man-hours and travel funds, to expand our
outreach program and to facilitaft taining in DTF methods and processes offered by the FLC and
others.

3. Conferences and Symposia

The AVRDEC intends to participate in one of the Govemnmt/lndusty Technology Transfer
Conferences, if one is planned that features our broad areas of technology. The AVRDEC also
intends to participate in all semni-annual FLC meetings to take advantage of the training and
networking opportunmities.

4. SBIR

The AVRDEC will afford special consideratim to those SBIR projects that exhibit a high degree
ofoer c n potential. Also, SBIR research topics will be chosen with a view toward
dual-use potential.

5. Interactions with Non-DoD Organizations

When iwvited, the AVRDEC has provided panelists to such events as economic dev-lopment
conferences sponsored by state and local government, technology fairs sponsored by members of
Congress, and business development ecfences sponsored by academia and others. In th future,
the AVRDEC will expand its outreach to publicie our availability for such events.
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ORTA: Karen Gordon PHONE: (703) 704-2279
U.S. Army BRDEC FAX: (703) 704-1810
ATTN: SATBE-HS DSN: 654-2279
Fort Belvoir, VA 22060-5606 E-MAIL: kgordon@belvoir-enh4.army.mil

ORGANIZATIONAL AREAS OF EXPERTISE

Battlefield Deception - Physical, conmumication, and electronic (u) deception &dvices that
emulate rea equipment. Expertise in visual display techiques, thermal infrared (IR) signatures, radar
signatures, and computer controlled radio communicain systems.

Bridging - Military tactical bridging systems (assault, support, and Line of Communication (LOC)
bridging). Expertise in soil stabilization; organic, graphite epoxy, and tIennoplastic composites; structural
design tecniques; launching techniques; adhesives; structural mechnical joints; automated fabrication and
testing; hydraulics; high-strength aluminum alloys; and metal matrix materials.

Construction Equipment - Bulldozers, scoop loaders, compactors, tampers, scrapers, graders,
baddhes, cranes, pile drivers, bituminous meltrs and hot mix plants, water distributors, concret mixers,
paving machines (asphalt), rock crushers and screening plants. Expertise in earthworking, construction,
paving and surfacing quarrying, pneumatic tools, and autonomous/robotics technology.

Countermine Systems - Detection of mines, minefields, and booby traps; neutralization of mines;
protectv measures; and marking. Expertise in projecting signatures, directed eergy, reactive munitions,
dispersed explosives, acoustic/seismic, unintentional emissions, x-ray photon, IR, back scatter technologies,
short pulse radar, ground penetration radar, high power microwaves, reactiv fragments, lectc
systems, and wave form generation.

Electrical Power - Electric generators, auxiliary power units (APUs), 1- and 2-man portable generators,
vehicle itegrated power, and electric drive. Expertise in noise and heat suppression, vehicle in-line

Shigh power and energy density pulsed power, small e, rotating maciery materials, pulse
power machinery and transformers, ery storage devices, and miprces nr con is.

Environmental Control - Air conditioners and heaters for field use. Expertise in microclimate cooling
eqtipment, modular heat powered cooling, power generaion, space heaters, and refrigerant technology.

Fuel Handling Equipment - Off-shor facilities for super tankers, storage tanks, pumps, filter-
separators, testing laboratories, dispensing systems. Expertise in collapsible fuel storage tanks, variable
flow rate pumps, tank materials, command and control automated equipment high pressure hoselinMs fuel
firatio, pipeline compents and survillance, and operation and control.
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Fuels and Lubricants - All fuels, lubricants, antifieeze, brake fluids, greases, and preveatitve
conpouds for pround vehicles. Expertise in kong trm stability, multipurpose use (e.g., engine oils used in
trnsmisso and hydraulic systems), nan-flammability, accelerated fuel qualification, lubricants,
alternative fuels, preservatives, corrosiM quality monitors, and fuel cleanliness.

Low Cost/Low Observable Multispectral Technology - Multi-spectral materials, lightweight
camouflage scremns, paints, and coatings. Expertise in ner IR and radar signature reduction or
ateuation, low einssivity coatings, thermal JR simulation, near R spectral matching; muhispectral
coatings and thin films, IR thermal suppression, Ultrviolet (V), visual and nea J reflectance, and
thermial JR emnissivity.

Marine Craft - Army Watercraft (e.g., tugs, inland and coastal service and logistic craft, lighters),
marine salvage, heavy cranes, harbor service boats, heavy lift lighters, container transfer system,
causeways, and soil stabilization techniques. Expertise in marine engineering, high sea state operations, air
cushion lighters, cargo transfer during high sea states, and Logistics-Over-the-Shore (LOTS) operations.

Physical Security - Physical measures to safeguard personnel, equipment, facilities, and documents
against espionage, sabotage, damage and theft. Expertise in intrusion detection sensors, data processi,
alarm displays, assessment, deterrent, response equipment, status monitors, remote data collectors, closed
circuit television, entry control, Polyvinylinidene Fluoride, and fiber optic cables.

Supply Distribution - Material Handling Equipment (MHE) (robotics-assisted self-deployable forklift
trucks, wardehusc and all wheel drive forklifts, cranes), Container Handling Equipment (CHE), railway
equipment including the Trident II Boxcar, and MILVAfs (containers). Expertise in lo erization,
movement of supplies, and automated cargo handling.

Support Equipment - Diving equipment, air compressors, industrial gasses, mobile tool sets, and fire
fighting.

Topographic equipment - Downsized Direct Support Section (DDSS), Automatic Integrated Survey
1ns wment (AISI), Position and Azimuth Determining System (PADS), and digital compasses.

Water Supply - 600 and 3000 gallon per hour Reverse Osmosis Water Purification Units (ROWPU).
Expertise in production, tratmenat, cooling, heating, quality evaluation, storage, distribution (collapsible
tanks, pumps, hoselines, and pipelines), reverse osmosis membranes, and recycle/reuse of water.

UNIQUE FACILITIES AND EQUIPMENT

Anechoic Chamber - A microwave anechoic chamber usable in the VHF to K (100 MHz to 10 GHz)
fiequency band. The chamber is 22' x 40' x 22' and has a 6' x 6.5' entrance. The chamber is equipped with
two Scientific Atlanta azimuth over elevation positioning pedestals and a polar recorder.

Bridge Test Facility - A covered facility to apply static and dynamic cyclic loads up to 200-tos to
bridge structures up to 150' long by 40' wide by 20' high. The facility has an acquisition system with 128
channels to monitor and record test data and 90 channels to monitor and record instrumentation data.
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Climatic Test Chambers - One large chamber for altitude and temperature and two smaller chambers
for altitud1, temperature and humidity. The large chamber (32'x 14'x 13) has an altitude range of 0-
35,000 fedt and a temperature range of-80 degrees to + 160 degrees Fahrenheit. The smaller chambers (11'
x 91x 9'and 14'x 12'x 9') have a teperaturerange of-65 degrees to +160 degrees Fahrenheit and a
relative humidity range of 35% to 98%.

Fuel and Lubricants Research Facility - This 29,600 square feet facility, in San Antonio, Texas, is
stafed by Southwest Research Institute (SwRI) personnel, The facility has numerous labs such as the
Petroleum Research and Testing, Analytical Instrumentation, Combustor, Enne, and Bench and also has
a large engine test facility and a fuel storage facility. Specialized test equipment for hydraulic fluid, grease,
antifreeze, solid film lubricant, and corrosion testing.

Mine Lane Facility - An indoor facility for testing mine detection devices against mines and booby
traps. Has six separate lanes, each with a diffbrent soil type, and computer data colleton capability.

Watercraft Test Facility - A protected freshwater basin (off the Potomac River) for testing shallow
draft boats, water craft, and floating bridges. The facility has a launch ramp and a docking pier with fuel,
water, and electrical service.

Water Purification Membrane Test Facility - A facility to bench-scale and pilot-scale test water
tramenit technologies which has access to a large, natural fresh water source.

Shock and Vibration Facility with Rail Hump Test - Full scale shock and vibration testing and full
scale rail hump tests with either gondola or box car.

Explosive Test Facility - Ten foot diameter steel sphere for high explosives up to 10 lbs. Equipped with
four insm ntation and two viewing ports.

Corrosion Test Facility - For accelerated salt spray testing of mechanical components.

Camouflage Research and Vulnerability Assessment Lab - The radar arch is a horizontal
implementation of the Standard NRL radar arch. Measures transmmon and bi-static reflection between 4
and 10 GHz.

ASHRAE 16 and ASHRAE 37 Chambers - Testing ofenvironmetal control equipment against
ASHRAE specifications.

Compressor Calorimeter - Rate output of refrigerant compressors.

Other Instruments - High Performance Liquid Chromatography; reverse osmosis element test stand (2-
1t2", 6", and 8" elements); Nuclear Magnetic Resonance Spectrometer, low te ra torque tester; Gas
Chromatograph-Mass Spectromae, Fourier Transform Infrared Spectrophoometer Portable Oil
Spectrographic Analyzer, Pressure Differential Scanning Calorimeter, and High Temperature High Shear
Vscometer.
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OFFICE OF RESEARCH AND TECHNOLOGY APPLICATION (ORTA)

The ORTA is contained within the Industrial Liai9son Office at BRDEC. The Industrial Liaison
Office had two employee during FY92 and the first quarter of FY93. ORTAl1komestic Technology
Transfer (DTI) functions consumed 1/2 man-year per year with a budget of S561C During FY93, a
Technology Search Team was established. Tins team consists of technical representatives frorn the
directorates and will devote a total of 1/2 man-year towards ORTAIDDT functions.

Pul
* Liste in the Industry Guidec to Federal Laboratories in the Mid-Atlantic Region

I Listed in the Federal Laboratory and Technical Resurces Guide
* Federal Laboratory Consortium Meetings
* Goverment/Industry Technology Transfer Conferences
* Advanced Planning Briefings for Industry

14Lgistics Exposition
* NASA Technology 2002 Conference

TECH NICAL REPORTS

I FY93
TECHNICAL REPORTS FY92 (through June)

Submitted to DTIC J25 2

PUBLICATIONS

S FY92 throua June
PUBLICATIONS 1Y9 44ro~ June)
ApproximateNumberPublished 44______ 37______

.~c~ Pblcations and Forumns:
* .rny RD&A Bulletin
* Defense: and Security Review
* ENGINEE Professional Bulletin
* Ener~gy and Fuels
* Military/Business
* The Australian Corps of Engineers

Selected Titles:
*Polarization Effects on Nearfield Radio Wave Sensing of Buri ed Anomalies
*Improved Chelators and &equestrants for Army Water Purification Units
* Predictions of the Radar Cross Section ofa Camouflaged Target
*Effct ofLow-Lubricity Fuels on Diesel Pumps, Part ii - Laboratory Evaluations
* Influence ofParticle Size on Sensitivity of Composite Explosives
* Electric Power Parametric Model
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CONFERENCES AND SYMPOSIA

Confenace Attended: 54

Selected Conferences and Symposia:
• Mobility:Coumtermobility Modeling and Simulation Symposium, Lvwmo, CA
• U.S. Hovacraft Society Wimter Meeting, Fort Meyer, MD
• Joint Oil Analysis Program Intmational Caofeence, Pensacol FL
S nternational Co o (CFC) and Halo. Alternatives Confrences, Washington, DC

Vehicle Technology Symposiumn, Dearborn, MI
• Countersurveillence, Cocealment, and Deception Symposium Fort Wahmn Beach, FL
• Fourth Tunnel Detectio Symposium on Subsurface Exploraion Techmogy, Golden, CO
• Ground Target Modeling and Validation Conference, Houghton, MI
• Amy Science Confra=
• Institute of Electrical and Electronic Engineers (IEE) Intematinal C •onferen on Neural

Networks, San Francisco, CA

EXCHANGE PROGRAMS

During FY92 and FY93, BRDEC hosted four scientists and engineers under the Internatiotal
Scientist and Engineer Exchange Program, for one year each. In addition, BRDEC has participated evey
year in the Army Research Office (ARO)/Batteile Summer Program for University and High School
Faculty. Typically, 5-7 educators take advantage of the ARO/Batteile Summer Program each year.

RDT&E CONTRACTS

FYml192 1Y93
NUMBER OF CONTRACT ] FNING NU __BER OF CDINTRACTS [ FUNING

,250 " $75.9 N 209 $60.3 M-

Selected Contracts to Commercialize Technology:
" Identification of Biocides for Reverse Osmosis Water Purfication, Systems - SBIR Contract

Cammne~izatim~o: Watr puiicto systems
" Detection of Landmines by Ultra Wideband (Impulse) Radar Array Systems - SBIR Contra

Cmion: Detection of fuel, water, and power linmes buri at various depths
" Active Noise and Vibratiom Canceation for Axiliary Power Units - SBIR Contra

Oon: Quieting auxiliMy power units such as reffigeration units on over the road
reftigeratio vans. Other applications would include quieting most any type of rotating
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Selected C om e ai x ~ nl • •

* lerolytic Sterilization of Potable Watr.
Q 0 Uses mixed oxidants to remove tde am of cllornatio fiom disinfcted water. Curntly

being used in some third world conumunities
* Thmmoplastc Polymer Matrix Composite Bridge

Dsr *m: Is an advanced composite that has been used to produce a lightwight composite towbar
* Water Purification Using Reverse Osmosis Multi-Elemet Modules

D O The modules am now being used to treat, store, and distribute potble water in emergency
shelter

GRANTS AND COOPERATIVE AGREEMENTS

Donations of Eauipament to Universities:
* University of Florida - Laboratory Equipment
* Howard University - Technical and Military Engineering Periodicals

URI and Centers of Excellence:
* Georgia Tech Research Institute - Materials Metrology Radom and LO Materials Cosortium
* University of Delaware - Infrastructures
* Vuginia Polytechnic Institute and State University, Center of Innovative Technology, and Romem

Aqua Systems Company - Failure Analysis of Plastic Reverse Osmosis Mulfi-Elemnt Module

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SBIR FUNDING
FY92 FY93PHASE "I PHASE II PHASE I I PAEI

USE OF LABORATORY FACILITIES

Selected Uses of Facilities:
* 15 Various Companies - Used mine lanes test facility to test and collect data on various techiques

for detecting buried mines or other buried objects. Level of Effort Over 500 testing hours dumrg
FY92 and FY93.
Filmtec Corporation, Fluid Systems Corporation, and Hydranautic Corporation - Test and
evaluation of the revems osmosis elements and assciated equipimn firom each company.
SARRATr Acquisition Management, Inc. - Test and evaluation of SARATrs Soldier Fighting
Covers.
AM Geeral Corporation - Live fire testing of two High Mobility Multipurpose Wheeled Vehicles
(HMMWV).
Simuld, Incorporate - Live fire testing of three of Simuld's UH-60 Blackbawk helicopter pilot
seats for installation into a standard High Mobility Multipurqp Wheeled Vehicle.
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COOPERATIVE R&D AGREEMENTS (CRDA)

ACTIVE CRDA' s Q RDA's UNDER NEGOTIATION I
Aztive MIAs Title:

* Evaluation of Non-dewlopmental Compressed Air Foam Systems
Parter. State Goverment and Federal Wa atory

Non-Monmtr Contributions:
* Technical personnel
* Test facilities and equipment

Reasons for Backlog:
* Lack of personnel

INTELLECTUAL PROPERTY

PATENTS DURING FY92 & FY93 (through June)
NUMBER NUMBER OF NUMBER OF AMOUNT OFISSUED APPLICATIONS LICENSEm S ROYALTIES

3 1 1 N/A

Patent Titles:
* 3 Color Thermal JR/Visual Camouflage System; 5,077,101
* PVC Support Bracket or Retminerfor Grenade Bodies; 4,993,324
* ~Mne Clearing Rake; 5,198,608

Patent Aplication Title:
* Mine Clearing Rake

Number of CRDA's That Provide Trade Secrets: 4

Backlog in Patent Applications: The current backlog includes 21 invention disclosures, several of which
may be patentable. The backlog is due to the vacancy of the Patent Attorney position during all of
FY 92 and most of FY93. The essential duties of the vacant Patent Attorney position have been
performed by Patent Attorneys from other Army Agencies, though they have bee unable to devote
a signifiamt block of their time to the prosecution of patents. Reduction of the backlog is hoped to
be acompilished dtho the use of tempony details of qualified personel, use of contract
personnel asistance where appropriate, assistance of Patent Attorneys within other Army
organizations and/or aggressive recruiting when o realignment issues ae settled and
hiring restrictions are lifted.
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AtfQ• Sungxrtinj Df T: Them is one Patrot Attorney position within the cewr though it is vacant
Legal office persann provide advice on Technology Transfer actions including agreements,
patents, licenses, and CRDAs. Approximatey l/Sth man-year per year has boe exeded on
DDT during FY92 and FY93. Travel exgmses are provided by client sponsors.

TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

BRDEC has spent approximately $5 K i manpower and resources to support the Advanced
Researc Projects Agency (ARPA) TRP. These eots have consisted of discussions between BRDEC
Scientists & Engineers (S&E) and industry concerning potential proposals. At leas two companies are
considering submitting proposals, for which BRDEC my support, to ARPA in response to the TRP.

INTERACTIONS WITH NON DOD ORGANIZATIONS

Typical Interactions with Other Government Agencies:
* Department of Energy - Alternative Fueled Vehicles
* Department of Agriculture - Evaluating Fuels, Lubricants, and Associated Products Derived from

Agricultural Products
* Department of Commerce - Desalination and Membrane Separation Research
* Federal Highway Administration - Indrastructures

Typical Interactions with State and Local Governments:
* Virginia Center of Innovative Technology - Cooperative Research
* Fairfax County - Compressed Air Foam System

Typical Interactions with Industry:
* Society of Autmotive Engineers (SAE) - Perfbrmance Rlquirements for Fuels and Lubricants
, Coordinating Research Council (CRC) - Industry-Government Cooperative Research
* Martin Marietta - Mine Detection Systems/Sesors
* Milliken, Ic; Westinghouse; Teledyne-Brown; Brown - Radar Scattering and IR Suppressive

Materials

Tlaical Interactions with Academia:
* University of Tennessee - Modeling of Camouflage Pattern Effectiveness
* Johns Hopkins University - Magnetics Research
* Auburn University - Mine Detection Snsors
* Pennsylvania State University - Acoustic Sensors and Advanced Digital Signal Processing

Techniques
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U.S. Army BIlvoir RD&E Center (Continued)

PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER

Coninue to emphasize Tedhnology Transfr to upper managenn and S&E persoanl. Plans are
to provide traning o patnmts to bench level S&E. A course has already boe desige and demonstrated
oan the Centeas Technology Search Team.

NOTE: Belvoir Research, Enginering, and Developing Center is now under a Reducion-In-Force
(RIF) implenmening a Program Management Decisio to reducie the workfrce by 200 space.
BRDEC is beginning the process of being dis-established in FY94, with part of the workforce
assigned to edier Tank Anutmotive Command or Communications-Electronics Command. Part of
th process will be to transfer TchnolMo Transfer control and activities to the respective
comnand.

Section I - Page 31



U.S. ARMY COMMUNICATIONS-ELECTRONICS RD&E CENTER

ORTA: Mr. Alex Mondfick PHONE: (908) 544-2690
U.S. Army CECOM FAX: (908) 544-2392
ATTN: AMSEL-RD-AS-TD DSN: 995-2690
Fort Monmouth, NJ 07703-5201 E-MAIL: amsel-rd-as-td@ronmouth-

emh3.army.mil

ORGANIZATIONAL AREAS OF EXPERTISE

Communications and Space Systems - Improved Combat Net Radio, Antemnas, Automated
Networking, Survivable Adaptive Systems, Fiber Optics, Distributed Cmmunication & Pro
Global Grid Commnnications, Extremely High Frequency (EHF) Commuications, Integrated Voice

Video, and Data, Wireless Local Area Networks, Frequency Hopping Multiplexing, Multi Band Mufti
Mode Radio, Satellite Communications, Smart Antennas, Improved Propagation and Spectrum
Management, and Modeling and Simulation.

Information Security - Automated COMSEC Management, Network Security Architecture and
Protocols, Local Area Network (LAN) Accreditatian, and COMSEC non devopmenal item evahlatim.

Command and Control - Command and Control on the move, Combined Arms Command and Control,
Inrci Interfaces, Information Management, Situation Awareness (Combat Identification), and Expert
Systems Decision Aids.

Night Vision & Electro-Optics/Sensors - Image Processing, Aided Target Recognition, Advanced
Focal Plane Arrays, Advanced Optics Development, Advanced Algorithm Exploitation, Multi-Sensor
Fusion Algorithms, Diode Pumped Lasers, Second Generation Far Infrared Thermal Imaging (FLIR)
development and applications, Inflared Search and Tracking, Thermal Imaging Devices, Image Intenifier
Imaging, Detectors and Sensors, Target Acquisition Sensor Fusion, and Optical Avoidance.

Radar - Moving Target Indicator (MTI) Radar, Stationary Target Indicator (STI) Radar, Bi Static Radar,
Target Classification, and Intelligence and Electronic Warfare (IEW) Brigade level ground station.

Intelligence/Electronic Warfare - Aircraft and Ground Survivability Equipment, Deception
Techniques, Coutm easures, Fratricide Avoidance, Smart Jamming, Extended Frequency Spectrum
Coverage, Low Probability of Intercept Signal Detection, Electronic Warfare (EW) Signal Processing New
Signals, Signal Exploitation (communication & non-communication), Electronic Warfare Critical
Components, Radar/Las nfrad (IR) Warning and Countermeasures, IEw Data Fuson, High Speed
Signal Processors, Non Coopeative Sin Processors, Neural and Parallel Processing, Artificial
Intelligence, Development, Broadband Power Device, Agile Exciter and Amplifiers, and
Efficient High Power Amplifiers.

Position Navigation/Avionics - Aircraft Controls and Displays, Aided Pilotage, Real Time Artificial
Intelligence Systems, Navigation, Aviation Cmmunications, and Tactical Data Acquisition and
Correlation.
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U.S. Amw Communicatons-Elctronics RD&E Center (ContinuedM

Software Technology - Software Process Metrics and Technology, Ads Language, Requirements
Eng ieeig. Software Re-engineering, and Software Tools and Medhods.

UNIQUE FACILITIES

Space and Terrestrial Communications Directorate (S&TCD) Facilities - Mobile Subscnl=r
Eipment (MSEYsindation facili ommu n secty, audio acoustics, and conmmu i
research fcilities; high fireuency channe sinmulator and fiber optic tesn fac Satellite Commnica
(SATCOM) control system evaluation facility; tactical and strategic SATCOM evaluation facility.

Command and Control (C2) and Systems Integration Directorate (C2SID) Facilities -
System of systems laboramy, artifical imellignccommand and control laborator, System Testhed for
Avionics Research (STAR); navigation and mobile navigation van; flight test profile precision navigation
system facilities; integrated avionics hot bench, joint NASA Langley facilities; and aircraft platforms
(Huwy, Cobra, Blackhawk), avionics shop and hanger facilities.

Night Vision and Electronic Sensors Directorate (NVESD) Facilities -National Center for
Special Projects Development integrated aicft survivability er system-modernization
hot bench nuclear radiation test facilit3, simulation and modeling fcilities; infrared coumeaur/las
laboratory, radar cross section meamrent facility; focal plane army in•crofactory and evaluation
faciities; forward looking iard/sensor image evaluation filit d a/ec c and physical terrain
boards; optical ieasue test and evaluation facility, and secure 5000 m laser range and seno
evaluation test sites.

Intelligence and Electronic Warfare Directorate (IEWD) Facilities - Signals analysis and
prcsiglaboratory, electronic - i maue laboratory, data fsioni test facility;, IEW simulation andmo n f antenna test range; overseas M development laborato•y, Sipals Intelligence

(SIGITo ) systae engineering fac , Imprved Guadrail V faciity, Common Ground Statio high tech
R&D facility, meteorological iachi faility and special access programs area.

Software Engineering Directorate (SED) Facilities - Army lteoperability Network (AIN) and test
be; MSE inte rperability faciity, wide area network linking remote sites, contractor facilities and SED;
electronic warfare environment simulator, and firmware replication facility.
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U.S. Army Communications-Electronice RD,&& Center lContinued)

OFFICE OF RESEARCH AND TECHNOLOGY APPLICATION (ORTA)

The CERDEC ORTA funicton and -%onestic Technolg Transfer (DTI) mission fall within the
purview of the Domestic Technology Transfer Team of the Advanced Systems Directorate. The team is
staffed with six people. In addition to the ORTA at the Headquazters (HiQ), each of the five directorates
that make up CERDEC has an ORTA focal point that perfomns technology transfer funictions for the
directorate. ORTA/DTT functions at the HQ amount to 6 man-years of effort with a budget of

appoxmatly410K. The fundinig for the ORTA/DTT funiction is overhecad while the funiding for the
directorate focal points is provided by mission dollars.

* Federal Laboratory Consortium (FLC) Reference Source
* Federal Laboratory Consortium Meetings
* Governuent/lndustry Techniology Transfer Conferences
* Advanced Planningt Briefings for Industry

Technical Interchange Meetings with Industry M=R&)
* CGICEO Conference
* Armty Technology Base Master Plan
* Educational Outreach Programs
* Numerous Briefings at Conferences/Symposium throughout the country'
* CECOM RDEC (Formal widely dissemninated RDEC overview)
* RDEC Lab of the Year Publication

TECHNICAL REPORTS

TECHNICAL REPORTS JFY92 ouar h June)~

Submitted to DTIC 20 26

PUBLICATIONS

FY93
SPUBLICATIONS I Y92 j(through June)

Approximate Number Published j119 144

Typical, Publications and Forumns:
* Applied Physics
* Amny RD&A Bulletin
* Institute of Electrical and Electronic Engineers (IEEE Proceedings

Journal of Imaging Science and Technology
* Optical Engineering
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U.S& Army Communications-Electronics RD&E Center lContinued)

* FpW,*aon Modelng for Tactical Lime-of-&ght Communications Links: Monthy Climate

* Current Dewlopmntsa in POSLX Standards and the Ada Rw,-Time Systems
* Evolving Aircraft Communications Systems Requirements
* Embedded GP. Conudemaizons for Army Aviation
* EAckhawk Avionics Improvement
* Night lVision and Electr-Optcal Imaging Syvstems

CONFERENCES AND SYMPOSIA

Approximate Number Attended524

Selected Conferences and Sympsia:
* Defense Forumk, NVESD, Fort Eel voir, VA
* National Thermiogenic Cooler Workshop, Fort Belvoir, VA
* Horizontal Technology Integration-Induistry Meeting, Fort Belvoir, VA
* Army Technology Opportunities Conference, Baltiniore, MD

BUIRS Infrared Materials and Detectors, San Jose, CA
* Military Applications of Imaging Technology-Society for Imaging Science and Technology, East

Rutherford, NJ
* Federal Laboratory Consortium, Phoenix, AZ
* Public Service Recognition Week, Washington, DC

EXCHANGE PROGRAMS

Selected Exchange Proam
*Surnmhr Faculty Research and Enigineering Programt

RDT&E CONTRACTS

*A method for detcting pinholes in hermnetic coatings of optical fiber was developed under a SBIR
contract and is now being used commercially.
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GRANTS AND COOPERATIVE AGREEMENTS

* Colee of Willim and Mary - ILoaned night vison goggles

* North Carolina Agricultural and Technology University - provides flimds, monitors and provides
feed back for a Master of Scienc degre in Software Engineerig.

* Ada Education Initiative at Historically Black Colleges and Universities
* Growthand Advancemnut through Education with the Army (GATEWAY)
*Federald L.aboratory Consortium Outreach Program

* University of Michigan - Hfigh Frequency Mcolcrnc
* University of Rochester - Elemto-Optics
* Purdue Universities - Nano-Technology
* Princeton University - Nano-Technology
* Clark Atlanta University - 1) Non-Linear Direction Finding Techniques and 2) Generation of

LareItrmdltF Interfirnuce: Free Sets of CmucaonFrequencies
* Rutgers University - Ceramic Phase: Shifter
* Currentl creating a Center of Excellence on ElwoetrnicIagig Optics, an Photonics

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SBIR FUNDING
FY92 FY93

$1,159 K 1 $6,206 K $1,505 K $8,891 K__

USE OF LABORATORY FACILITIES

Various companies use: CERDECs world class facilities such as the Advanced Sensor Evaluation
Facility and the Army Inter operability Network 71e Advanced Senso Evaluation Facility is used by
Industry to validate: and measure the performance of thei FRA systemns. The Army Interoperability
Network is used to test various systems. During FY92, 26 tests wor conducted using the
Army Intrperabilit Network withi over 13 1 days of testing.

COOPERATIVE R&D AGREEMENTS (CRDA)
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* Platform t m hS, a, egration anid Technlog
Pmarte Moomouth College

0 &*ium Glass Laser Technlog
Purb= Varo Incorporated

0 Cominercializas ion Through industry/Academia
Partner Virgina Cente for Innovative Technology

4 EFohWlal Growth of HCdTe
Partner LOWa Vought Systeins

0 Uncooled Thermal imaging Technologyfor Mfedical Sciences
Partner Marvin E. Lassea, Inc.

0 Sensor Fusion ofAlded Target Recognition
Partner- Univerit of Viginia

* Development ofPhotonlc and Opto Electronic Devices and Materials
Pam=ne Primcto Univers

* Distributive Software, Fher Optic Systems and Command and Control Visualization Sytem
Partner Stevens lnstitute of Technology

* Research and Development on Information Sciences, Communication Systems, and Software
Engineering
Parane New Jersey nsutitut of Technology

Non- nonetr Comnntrbuons:
* Personnel
* Facilities - computers, lab space, and adiitative aid

INTELLECTUAL PROPERTY

PATENTS DURING FY92 &FY93 (through June)

Radon Control System; 5,063,624
S AuggedAlpha Particle Counter, 5,059,803
$ Non-Dispersive Acoustic Transport Time Delay Beam Steering Antenna; 5,063,390
* Direct Optical Fber Glass Formation Techniques Using Chemically and/or Physica*~

Removable Filamentary Substrates; 5,114,738
* aodiocromc Dosimeter, 5,120,969
*Method and Apparatus for Producing E-nhanced Images of Curved Thermal Objects; 5, 13 8,162

"* Anti-Exploitation Method and Apparatus for Controlling Aircrft I1W; 5,223,83 7
"* Method ofMaking a Flexble Membrane Circuit Tester, 5,062,204
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U.S. Army Communications-Electmnlcs RD&E Cnter CContinued)

Selected Patent Mofcatio. Title:

* Thrn Fim Detector and Method of Fabrication
* Real-Data FMT Buffer
* Focal Plane Array Test Facility
* Method ofEstablishing Line offght Propagation
* Multi-BandAicrostrlp Antma
* 20 mR Full Scale Carbon Fiber Doimeter
* Detection and Characteriation of LPJ SIgnals
* Abrasion Resistant Diamond DLi Coatingfor Optical Fiber and Method of Forming the Coating

Baklog in Patent WAplication: Currently, there is a baddog of 155 inventio disclosures at the Fort
Monmouth Legal Office and 107 at Night Vision and Electronic Sensors Directorate (NVESD)
Legal Office at Fort Belvoir. The large baddog ests because there are not enough patent
attorneys to process the invention disclosures. To supplement the staffi appiwaimately 30-40
invention disclosures per year have bee contracted out for the last two years at a total cost of
$180K. Approximately 80-100 invention disclosures per year are received and therefor the
baddog has been steadily increasing each year.

Attorneys Supporting DTT: CERDECs attorney support for Technology Transfr is provided by the
Fort Monmouth Legal office and the NVESD Legal Office located at Fort Belvoir. The Fort
Monmouth office consists of: one Supervisory Patent Attorney (GM-15); two Patent Attorneys
(GS-13) responsible for patent prosecution; two Patent Agents (GS-13 & GS-11) responsible for
patent prosecution, and one Patent Attorney (GS-13) responsible for contracts and patent litigation.
The cumulative salaries are S441K and the FY93 travel budget is $12.6K. The Belvoir office
consists of one Supervisory Patent Agent (GM-14), one part time Patent Agent (GS-13), and one
Patent Agent (GS-13) with cumulative salaries of S180K.

TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

CERDEC has had contact with over 35 different companies concerning possible cooperative
agreemen for participation in the TRP. The following are some of the teuhnologies being pursued:
* Uncooled Thenmal Image for Driving Aid
* Ultra Low Cost Family of Night VMision Products
* Domain Analysis and Domain Techniques
* aInovative Software

INTERACTIONS WITH NON DOD ORGANIZATIONS

TwiIal Interactions with Other Goyement Agm _•:

* National Aeronautical and Space Agency - Advanced Cmmunictios Technology Satellite
(ACTS) Demo Program

* Departneut of Justice
* Deparment of Transportation
* Department of Treasury
* IDepartmM of Justi=
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U.S. ArM Co mmunications-Electronics RD&E Center (Continued)

Virginias Center for Innovative Technolog - Transfer of f*drally funded research
*Now Jersey Commission, on Science and Techinology - Viisualization Optics and Software for

Command and Control
* Middle Schools - Science and Technology outreachi program

* Antenna Products, Inc - Broad Band High Frequency Skywave Antenna
* Internationa Wire and Cable - Symposium on Cable and Wire Technology
* "oal Vought Systems Corporatio - Close Space xpitaxy Process
* Marlow Indutories - Thermoelectric Materials for Cryogenic Coolers
* Software Engineering hIstitute - Domain Analysis for Software Ruem
*IEEE - Development of a Software Maintenanice Standard
* Small Business Interaction under SBIR Program

Tlpical Interactions with Academa
* Technical Inerchange Meetings (TIM) IR" Reviews
* Monmouth College
* University of North Carolina,
* Yale University
* Rutgers University
* Princeton University
* Southern. Methodist Univerit
* Clark University
* University Of Virginia
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U.S. Army Communications-Electronics RD&E Center (Continued)

PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER (DTT)

The world of today is sinifiantly different from that ofjust a few years ago. Today we are in the
midst of a world global economy competing for world markets against frinds and former mimes alike.
The need for our country to remain competitive in this environment howver has presented DoD with a
unique challenge. That challenge is to meet our defense requirements without the need to maintain separate
civilian and military industrial bases, to leverage service programs where possible to meet joint needs in an
era of declining resources, and to promulgate the transfer of technology from all available sources to the
private sector to stimulate the development and production of new and innovative products for sale in the
world market and create jobs.

The CERDEC can contribute to this challenge by emphasizing the dual-use application of
technology and by leveraging tecmology from all available sources. These sources include our traditimal
defense industries, commercial industry, small business, the other services, academia, and non-DoD federal
laboratories. The CERDEC leadership recognizes the challenge and is aggressively pursuing initiatives to
meet the challenge.

Specifically, during the coming years the CERDEC will actively pursue its initiative of sponsoring
Technical Interchange Meetings (TIM) between Government and Industry to increase the technicalinformation interchange on company sponsored Independent Research and Development (IR&D) within
CECOM's business areas of interest. An upcoming CERDEC sponsored TIM conference will focus on
Small Business Innovation Research (SBIR) Phase U programs for military and commercial companies to
encourage commercialization of these programs or encourage the use of these companies R&D services.
Additionally, the Integrated Small Business Innovation Resarc/ndependent Reearch and Development
Pilot Program (I-SIPP) will receive renewed emphasis to match up innovative small business with large
companies to bring new innovative dual-use products to the marketplace and help the defense industry
diversify into new commercial product lines. Efforts are also underway to better posture the CERDEC to
increasingly perform the technology transfer role as Advanced Rsearch Projects Agency (ARPA) agents.

The CERDEC will continue to nurture partnerships with the various sources of technology
available and will increase its emphasis on such traditional leeagang programs as IR&D and SBIR. The
CERDEC has also institutionalized a broad spectrum of other programs/processes to foster interaction and
better working relationships with the private sector. These include Broad Agency Amnouncemnts
(BAA's); Cooperative Research and Development Agreements (CRDA's); Patent Licensing Agreements
(PLA's); the Quick Return on Investment Program (QRIP); and Advanced Planning Briefings for Industry
(APBI). The CERDEC also participates in the tri-service Science and Technology Reliance Program, and
the Joint Logistics Commanders Forum and Joint Directors of Laboratories.
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U.S. ARMY EDGEWOOD RD&E CENTER

ORTA: Mr. John Rakaczky PHONE: (410) 671-5387
U.S. Army ERDEC FAX: (410) 671-2014
AWTN: SCBRD-ASC DSN: 584-5387
Abrdeen Proving Ground, MD 21010-5423 E-MAiL: jarakac cbda7,apgea.army.mil

ORGANIZATIONAL AREAS OF EXPERTISE

Physical and Life Sciences - applied to development of chemical/biological agent detectors, protective
masks, filtar systems for collective protection, comina m, smokes, and obcuuants.

Physics - to include aerosol science to predict the behavior of smokes, chemical/biological agmts,
molecular modeling, fluid dynamics, and wind tunnd testing.

Chemistry - directed toward catalytic air purificaon, toxi waste analysis,
and remote demction of chemical agents.

Biotechnology - applied to detection of chemicallbiological agents (antibody or receptor-based biosenson),
enzymatic degradation of chemical agents, and in situ bioremediation of hazardousthxca wastes.

Toxicology - to include alternatives to live animal testing.

Detection Systems - based on ion mobility and mass spectrometry, laser radar, and passive infrared

Collective Protection Systems - based on pressure swing adsorption, reactive bed plasma, catalytic
oxidation, and improved sorbents.

Chemical Simulants - database.

UNIQUE FACILITIES
(Available for small commercial firms as well as Defeme Contactars)

Process Engineering iacility - Dedicated fcility for process studies/scale up production of
chemical/cellar products; can prove-out laboratory scale processes prior to making critical production
base decisions.

Toxic ExplosivelDissemination Chambers - For R&D testing of chemical agnts/simulants,
prototype equipment, characterization/behavior of aerosols; the only two chambers in U.Sjfree world to
provide state-of4th art filtered toxic agent containment capability for R&D testing of full-scale reaction
devices/ munitions.
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U.S. Army Edoewood RD&E Center (Continued)

Transonic Wind Tunnel - For research on test itmns that fly in the Uransonic speed regime; largest
transonic wind tiuine in the Amy, can peror fmntonn u tests on components under dynamic

Vertical Wind Tunnel - To evaluate fre flight dynamic motion of submuitions/aerodynamic
de--r- o~i droplets; only vertical wind tumnel within the Army.

Decontamination/Detoxification Facility - To process contaminated materiala/sed
material.

Laboratory Test Fixture for Nonrigid Payloads - Allows fill-scale artillery payload to under
simulItaneous spnning/coning mnotion, reflecting actual flight; only flight simulator capable ofmasrn
both sinnngyain moments associated within nonrigid payloads.

Chemical Transfer Facility - For storage, opraton, and ultimate destruction of RD&E chemical
agents.

Toxicological Research Complex - An inhalation chamb/animal ca fildy for dcfimg chemical
hazards to man/niromnent using animal models; only facility within Army Materiel Commuand (AMC)
for chemical agent testing using animals.

Surety Agent Research Facilities - Fully equipped laboratories with security measures, fume hoods,
exhaust filtration units to handle highly toxic compounds; supports all Army chemical/biological defens
programs.

Molecular Modeling Facility - Closely networked mimcomputes/supersttions, combines state-of-the-
art graphics, computational power/molecular modeling software; specifically designed for the Army, only
facility within the Army with combined high level theoretical computations and graphics capability.

Advanced Protective Systems Integration Laboratory - Contains chambers in which human test
subjects can sirmlate typical battlefield movements; test data provides real-tire assessments of protection
provided by standard and developmetl respirators.

Aerosol Wind Tunnel - Uses articulated mannequins to asses/quantify protwcion provided by
protective overgarments; can measure deposition of aerosol under dynamic flow conditions.
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U.S. Army Edoewood RD&E Center (Continued)

OFFICE OF RESEARCH AND TECHNOLOGY APPLICATION (ORTA)

The ORTA at ERDEC consists of one full time person and we person m a part ume, as
available/needed basis. The ORTA personnel prepare and staff exhibits at trade shows, conferences, etc.
and prepare brochures, information papers, and ocher literature to promote technology transfer. These
ORTA efforts cost $approximaely $200K per year in salaries and S13K per year m travel funds, though
there is no separate fund set aside specifically to support the ORTA. Technology uansfr activities such as
the attendance of scientific and engineering personnel at meetings, confences, symposia, etc. are funded
by the directorates to which these personnel are assigned.

Publicity:

* Technology Transfer Opportunities Brochure
* Fact Sheets on Individual Technologies
* Trade Shows/Exhibits
* Working with Federal Laboratory Consortium and National Technology Transfer Center
* Member of Northeast Maryland Technology Council

TECHNICAL REPORTS

FY93TECHNICAL REPORTS FY92 (through June)

Submitted to DTIC 184 36

PUBLICATIONS

FY93
PUBLICATIONS FY92 (through June)

Approximate Number Published 85 62

Typical Publications and Forums:
* Analytical Chemistry

* Biosensors and Bioelectronics
* Environumetal Pollution
* Journal of Atmospheric and Terrestrial Physics
* Journal of the Soil Science Society
* Science

Selected Titls
• * Water Isotherm Measurements for Micropartcles of Carbon

1Decontamination of Chemical Warfare Agents
* A FIber-Oplic Immunosensorfor Detecting Parathion
* Influence of Trace Additives and Impurities on the viscoelastic Properies of a Polymer Solufton
* Method for Screening andAnalysis of Residues Common to Munition Open Burning/Open

Detonation Sites
* Detection of Bondinum Toxin Using an Evanescent Wave Immunosensor
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CONFERENCES AND SYMPOSIA

* 1993 Modeling and Simulation Confwerece Aberdeen Proving Ground (APG), MD
IM99 Scientific Confeence on Chemical Defense; Research, APO, MD

* 1993 Scientfic Conference on Obscuration and mofburnsSymposium. XVII, John
Hopkins University, Laurel, MD

* 17th Annua Army Envionmental R&D Symposium, Williamsburg, VA
* Society for Toxicology Meeting, Seantl, WA
* 204th Amrican Chmical SocietyNationalMeietin, C puaoalChemistry Division,

Washington, DC
4 41st America Society of Mans Spectromnetry Conference, San Francisco, CA

EXCHANGE PROGRAMS

SeecedEgbaMP-om
* National Research Council Senior Associates

National Research Council Junior Associates
* Summer Faculty Research and Engineeing Program (ARO)
* Short term Science and Technology Coleg Students during the summers
* Summer Associateship Progrm for High School Science and Mathematics Faculty
* U.S. Military Academy Summer Research Program
* Aberdeen, Proving Ground Historically Black College Program
* Interagency Personnel Ag-eements ([PA) with seve different Universities

RDT&E CONTRACTS

GRANTS AND COOPERATIVE AGREEMENTS

* Morgan State University - High Perlbmance Liqui Systenm
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U.S. Army Edaewood RD&E Center (Continued)

Education Prnrhm
Caurk Atlant Una,, ty - Res~ch. dadp n and eJ~catio

Rutpu Uniesity - ERDEC scomist is a member of the Advisory Board for the Hazardous
Substances -aaemn Research Cente
Drexd University - ERDEC scientist is adjunct profsso and ther is an omsite graduate program
inchenistry

* New Mexico State Unisity - ERDEC scientist is adjunct professor
* Univsity of Texas at San Antonio - ERDEC scientist is adjunct professor
* Bayl Univesity - ERDEC sci s is adjunct professor

URI and C tenm ofEceene

* �M ber of Executive Advisory Board for Toxic Waste Destruction Centers of Excellec
Managemnt

* Member of Executive Advisory Board for Biotechnology for Material Applications Centers of
Excellence Management

* Member of Execubt Advisory Board for Bodegradabion Center of Excllence Management
* Member of Technical Advisory Council for Biotechnology for Material Applications Centers of

Excellence Management
Member of Technical Advisory Council for Biodgrdation Center of Exelen Management

* Member of Tech-ical Advisory Council for S Science of Polymer Composites Center
of Excellence Management

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SBIR FUNDING
FY92 J'FY93PHASE. I PHmASE, 11 PHASE I" I E 11

$618 K 1 $1,062 K$407 K $1,83 Ko

USE OF LABORATORY FACILITIES

While there are no agreements that involve company use of ERDEC facilities, at least 32 different
on-site contractors use the facilities in the following subject areas:
* AdsorbentC terizt
* Biology, Biotechnology, and Antibody Development
* Trace Analysis
, Chemistry and Organic Synthesis
* Misallaneis Projects

COOPERATIVE R&D AGREEMENTS (CRDA)

ACTIVE CRDA's CM Is UNDER NEGOTIATION

2 2a
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A greenmentfor Feasibility Study Pursuant of Negotiation of TechmologV Tranfer Agreement
Pwtw -nub

* Digitation of Chemical Spectra Data

* Use of equipxmet and fad'te for tes Purposes
* Technical eWaert- qmfonati,

INTELLECTUAL PROPERTY

PATENTS DURING FY92 &FY93 (through June)

Method and Apparatus for Protecting Crops from Frost by Jet-Dispers&4 Microencapsukated
Aerosols; 5,052,618

*Method ofMeasuring the Efficiency of Gas Mask F11lters, Riespirators and Other Personnel
Protective Equipment, 5,080,829
Sh&5 ort Sca Passive Infrared Remote Sensor, 5,061,8534
rsVable Microor~ganism Detection by inducedf7uorescvnce; 5,089,3 95

* Cell for Measuring Electrical Conducftivty and Ion Content of Vapor, 5,097,212
* Compaci4 High-Energy AuxiliayPower Method and Means; 5,115,633
* Millimeter W'ave Screening Cloud and Method; 5,148,173
* Composition of01ologcally Pure Cultures on Alcaligens Denitrifi ans and a Porous Carrier

Usefid for Biodegradation; 5,169,777

Selected Patent Application Titles:
* Generic Detection with a Receptor Based Rber Optic sensor
* Chemical Calibrator
* Heat Sensitive Liquid Chemical Agent and Pesticide Detector and Method of Using
* Comprehensive Identification Scheme for Pathogens
* Lightweight Protective Gas Mask and Hood
* Toxicological Testing Method
* Mueller Matri Elhpsometer Remote Sensor and Range Finder
* Destruction of Chemical and Biotopical Agents by Mean ofInduced Rad~aton

Backlo in Paten Anplcations: Thmr is an aproxwmate =u year badcklg in procesing patent
application. The backlog is due to an unfilled patent attoniey positio during all of Fy 93. After
seveal months, an excepton to the hiring freez has bee granted and the posiio will be Wiled in
the near ftmL
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U.S. Army Edacewood RD&E Center (Continued)

Attore Sumotga Attorney support for ERDEC is provided through ERDECs hge
command, the Chemical and Bxooia Defense Agency (CBDA) also located at APO. CBDA has
On Patent Paralegal position with patent prn support provided by Picatinny
Arsenal. The staff at Picatinny Arsenal handling the intellectual property matters for CBDA
consists of three patent attorney positions, including one vacant position. Tbe present salary of the
three positions is $208,934.

TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

ERDEC has been involved in the TRP and has spent approximaty 60 man-hours in discussions
regarding what ERDEC would contribute if proposals are funded. Future support may consist of any or all
of the following; technical service, use of facilities, and peisormel to conduct tests or evaluations.

INTERACTIONS WITH NON DOD ORGANIZATIONS

Typical Interactions with Other Government Agencies:
" UMEviromental Protection Agency - Technical assistance with ecological risk assessments and
methods for measuring the transport of chemicals in soil
Federal Bureau of Investigation - Technical assistance on less-than-lethal compounds and
pyrotechnics
National Cancer Institute - Structures of chemicals which may have therapeutic value in the
treatment of cancer and AIDS

* State Department & Commerce Department - Technical assistance on chemical export applications
* Department of Agriculture - Assistance in development of test kits for Botulinum toxin
* Treasury Department - Work on mstrumentation

Typical Interactions with State and Local Governments:
State of California, Department of Health - Use of test kits in diagnosis of infantile botulism
State of Arkansas, Office for Economic Development and The National Center for Toxicologic
Research - Bioprocess m opportunities and linkage to the National Center for
Toxicologic Research
States of Maryland, Arkansas, Alabama, Kentucky, hois, Indiana, Colorado, Utah, Washington,
and Oregon - Modeling for emergency planning and response to chemical releases

Typical Interactions with Industry:
* Barneby & Sutcliffe Corporation - Evaluation of adsorbents
* Coutler Electronics - Use of immunological techniques in the flow sytometry of bacter
* Electric Power Research Institute - Characterization of smokes and aerosols in the presence of

electric fields and ion gases
* Ethyl Corporation - Toxicological data on synthetic lubricants
* General Motors Corporation - Dynamic ventilation kinetics
* Robin & Haas Company - Evaluation of Adsorbents
* W.R.. Grace, Incorporated - Surface chemistry and Surface Science
* Xerox Corporation - Computational prootyping
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yIca nemdwmft Aadna
* Uniwruiy of PeIDryItaa Veamawy School - Ust of botUlm tes kits for "Shaking Foal"

Syndrmm
* North Carolina State University, Collge of Textile - Measurmen of aerwol paintatmo of

Made invited presentations at mnumerus univesiis such as Texas A&M Univesity, yale
Univesity, Duke Univesit, Johns Hopkins University, and University of Califrni-Beikeley
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PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER (DTT)

Impoving the local technology transfer process will consist of

SOffice of Research and Technology Applications (ORTA)

No chang in the ORTA staff is expected, nor is any change anticipated in the mea" in which
ORTAhechnology transfer activities are flnded. Current publications (e.&, brohres,
informtinm papers, etc.) will be updated, and a series of new publications will be prepared to
promote technologies available for transfer from this ceter. These will be distributed to
represertaies of industry, academic instifttions, and other governumet agni at conferences,
Made shows, symposia, etc. T•e Edgewood RD&E Center will continue to cooperate with the
Northeast Maryland Technology council, the State of Maryland, the FLC, and the NTFC to
promote technology transfer

This e nll participate with the Maryland Department of Economic and Emplyment
Developnmet in the following progrms: the Maryland Technology Deploymen Network, the
Maryland Industrial Partnerships Program for Federal Laboratmoes, and the Maryland
Profesional Graduate School Based Federal Technology Transfer Demonstration Project Also,
the Edgewood RDE Center and the University of Maryland Technology Extension Service have
initiated an effort to develop a CRDA t provide a mechanism whereby center personnel can
directly assist Maryland companies in collaboration with the Technology Extension Service.

2. Technical Reports

The publication of technical reports by this center is expected to continue in a manner and at a
level similar to that of previous years. No change is anticipated

3. Publications

The level of activity associated with publishing articles in scientific, technical, and profeional
journals is not expected to change significantly. Howev, with recent revisions of the semrity
classificato guides for the release of information concerning defense against chemical and
biological warfare, more reports and published articles will become available in the public sector.

4. Conferences and Symposia

The level of participation in conferences and symposia is projected to remain near that of recent
years. Many are annual events in which this center participates and/or hosts on a regular basis.

5. Exchange Programs and Visits

These activities are expected to continue next year at or near the reported level. There may be
slight fluctuations within specific areas but no appreciable changes are anticipated at this time.
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6. Contracts

Althu contractual efforts are subject to variations in funding, contracts at this center are
anticipated to be about the same next year. This is an estimate based on current projections, but is
subject to change.

7. Grants and Cooperative Agreements

No chamges are anticipated in this area.

8. SBIR

It is eqxpcted that this center will continue to participate in this activity at or near the levels of

previous years.

9. Use of Laboratory Facilities

Level of activity in this area cannot be projected accurately. Much depends on the establishment of
agremet that are being discussed. Concluding several agreements could result in a significant
increase in the use of center facilities.

10. CRDAs

Discussions are in progress with several companies to determine the feasibility and benefit of
establishing a CRDA. Some of these efforts appear to be quite premisizg; othr have not
progressed to a point where a determination can be made. The center will continue to pursue
CRDAs to the extent possible. Center exhibits are scheduled to be displayed in several trade
shows or in conjunction with scientific conferences.

11. Intellectual Property

Patents issued to personnel at the Edgewood RD&E Center will be assembled into a booklet and
distributed to potential partners. Distribution of the booklet will be made at conferences, exhibits,
trade shows, etc. Ways to improve the training of scientists and engineers in technology transfer
also need to be reviewed and then impkemntcd In addition, the patent process within this center
will be examined and modified, if necessary, to make the process rmore efficient.

12. Technology Reinvestment Project (TRP) Efforts

The projected level of activity in this area is unknon and is subject to the selection and funding of
proposals in which this center is designated as a partner. The center will continue to support and
participate in this project where appropriate.

13. Interactions with Non-DoD Organizations

No changes ame anticipated in this area. This center will cooperate with any non-DoD organization
that expresses an interest in our areas of expertise.
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ORTA: Mr. Warn L. Alford PHONE: (205) 876-4684
U.S. Army MRDEC FAX: (205) 876-8866
ATTN: AMSMI-RD-TI DSN: 746&4684
Redston Arsenal, AL 35898-5243 E-MAIL:

ORGANIZATIONAL AREAS OF EXPERTISE

Provide ife cycle system engineering, production engineering, and execute management of computer
resources embedded in battlefield in the areas of system, design, production engineern and tactical.

Provide scientific, engineering, and technical support for all weapons system program life cycle phases.

Perform development engineering for missile systems.

Plan, develop, and manage product assurance programs for command materiel including ammunition.

Perform research in technology and methodology for improving the effectivens of product assurance
programs.

Provide simulation to support exploratory, advanced, and engineering devdopment programs.

Develop concepts and maintain long-range plans for weapon system acquisition and supporting research
and deveopment

Perform feasibility and design studies and prepare specifications for future weapon systems.

Design, develop, and fabricate prototype missile systems components.

Assure U.S. Army Missile Command is a smart buyer of missile weapon system.

Provide technical support to U.S. Army Missile System project managers.

Provide technical input to military planning.

Provide technical corporate memory for U.S. Army Missile Systems and missile technology.

Provide independent product assessment.

Serve as a stimulus to industry and universities.

Transfer government developed tedmology to U.S. industry and promote dual use tehnology utilization.

Provide foundations for multi-spectral missile systems, insensitive, high performance, minimum signature
propulsion systems, air defense target acquisition systems, and missile aerodynamics and structure.
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UNIQUE FACILITIES

Propellant Mechanical Properties Facility - Completed in 1918, dedicated to solid rocke motor
stutua inert and servic li& extnuion ivestigation.

Anechoic RF Test Chamber - Remowned for its unique capability for realistic simulation of surface
wave propagation due to wide anechoic band-width and physical siu with a specially desi•ed floor.

Target and Seeker Measurement Facility - Is used for sensor/seeker design ieasu u
includes a 300 foot tower and targe turntable combination allowig operator access to equipment at any
elevation up to the maximum and viewing of target at any aspect.

Army Missile Optical Range - Used extnsively for measurenmat of Strategic Defense Targets with its
ona of a kind 2 meter aperture, compact laser range capable of illuminating large targets, under simulated
far field conditions, at short range.

Advanced Simulation Center - Provides Hardware-inthe-Loop Simulation across the
spectnum

Fire Support System Integration Lab - Is equipped with end to end weapon system hardware check
out design. Contains distributed, netted communication nodes to perform high and low level system tests
and is currently configured to check out the Multiple Launch Rocket System (MLRS) family of munitions.

Guidance and Control Analysis Facility - Is an all digital facility for check out of flight systems, this
capability is npredente in its system bandwidth. Currntly used for real time check out of mtremely
high bandwidth and Advanced Kinetic Emrgy Missile (ADKEM) guidance and control components.

UAV System Integration Laboratory World - Is unique in its ability to integrate multiple Unmanned
Aerial Vehicle (UAV) systems and test common subsystem integration iterfaces.

Propellant Signature Characterization Facility - Is the most complete plume signature
c c ation facility in the U.S. and includes infrared, visible, and radar capability.

Automated Manufacturing Cells - Contains a uniquely automnated fiber optic winding capability and
a cel for automated inspection of printed circuit boards down to 1-2 mils line width.

Laser Induced Chemistry Facility - Includes lsers covering ultraviolet to infrared and analytical
instnhmentation to identify compounds resulting from laser induced reactions.

Air Defense Interoperability Test Facility - Designed for weapon systemr software check out, this is
the only faicility in the U.S. Government having, in residence, all Army deployed tactical air defense
systems (Patriot, AN/TSQ-73, Hawk with radar) and regularly conducts inter-service and intra-Army
testing.

Composites Manufacturing Facility - Is a principal Goverment repository of technical expertisc in
this area, this facility provides MSDEC engineers with "hands on" capability in meiss compostes
manuf-acturing from project: concept through fabrication, and testing.
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OFFICE OF RESEARCH AND TECHNOLOGY APPUCATION (ORTA)

The ORTA is located in the Technology Integration Offic (TINTO), which is a special staff office
su;potig the Director of MRDEC. The ORTA has oe full time and one pan time anpyloee and is
augm tend by the TINTO as required. Additionally, the ORTA's $90K budget prvides a limited amount
of contracted tedcnical assistance. Each year, tbe ORTA executes approximately four man-yean of effort.

* Technology Transfer Committee with the Huntsville Chamber of Commerce
Virtual Reality Consortium - inWerviews local businesses to determine technology transfer

* Electronic Catalog of Potential Dual Use Technologies
* Member of the Governor's Council on Technology and Aerospace
* Work with Alabama's Economic Development Centers
* Work with the Federal Laboratory Consortium (FLC) and the National Technology Transfer

Center (NTTC)

TECHNICAL REPORTS

FY93

TECHNICAL REPORTS FY92 (throuah June)

Submitted to DTIC 133 75

PUBLICATIONS

FY93

PUBLICATIONS FY92 (throuah June)

Approximate Number Published 77 55

Typical Publications and Forums:
* Institute of Electrical and Electronic Engineers (IEEE) Journal of Quantum Elecvmics
* Journal of American Chemical Society
* Journal of Applied Physics
* Journal Neural Networks
* Optical Enginering
* Signal and Image Processing

Seleted Title:
* White-Light Optical Fourier Transform Device
* Sonic Band Structure in fluids with Periodic Density Variations

* Automatic Selection of Correlation Filters Using Expert Networks
* Near Dipole-Dipole Interaction Effects in Nonlinear and Quantum Optics
* A Gaussian Measure of Quantum Phase Noise
* Ant-Stokes Generation and Soliton Decay in Stmulated Raman Scattering
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CONFERENCES AND SYMPOSIA

Selected Confirm=e and Sy=&sia
* 29th American hnitute of Aeronautics and Astronautics (AIAA) Joint Propulsion Cameuemc,

Monteoey, CA
* 1992 American Society of Mechanical Engineers, Winter Annzual Conference, Anaheim, CA
* 1993 Automotive Twcnlqg EXPO, Dearborn, MI
* 1992 Spring Meeting of the Materials Research Society, Sa Francisco, CA
S 1992 A ua Meeting of the Optical Society ofAmerica, Albuquerque, NM

* 1992 Advanced Microelectronics Technoly, Reiabatynd Liogistics Workshop, San Jose, CA
* 1992 Defense M ftr Conferece, Atlanta, GA

EXCHANGE PROGRAMS

Sdected Egca e oM SM:
, Department of Defense Science and Engineering Apprentice Program
* Summer Faculty Reseah and FEngineering Program
* National Research Council Resident Reserch Associateship Program
* Intellectua Property Agreement - Uneasity of Southern Califnia, - San Diego
* High School Science and Mathematics Faculty Program
* College Apprentice Program

RDT&E CONTRACTS

MRDEC had 200 w'ive RDT&E contracts during FY93 with a total value of $300 million

GRANTS AND COOPERATIVE AGREEMENTS

Donations of Eauiment to Un -isties:
* Oakwood College - Lmned a Laser System
* GCorgia Institute of Technology - Infraed Solder inspection system
* University of North Carolina -. Loaned a Law System
* University of Alabama at Huntsville - Electronic Equipmen
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* University ofNorth Carolina
* University of Alabama at Huntsville
* MercerUnivesty

auO k Adanta Uhiversy
* Aabam&A&M
*Oakwood Coolle
* Ashea Stfte College
* Troy State College
* Drake Techical

* Georia Institute of Technology's Center for Excelence for Engineering Dafta Exchange
* Hughe Missile Systems Corporation's National Optical Costing Critical Technology Cente

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SEIR FUNDING
FY92 FY93

$37K 1 $2,889 K $1,045 K $3,310 K

USE OF LABORATORY FACILITIES

Selected Use of Facilities:
* Magetek - Performed a material analysis and study of mechanical components of Magnetek

electrical motors to determie the cautse of a recurrig problem with the motors. Level of Effort:
50 man days.

* Various Companies - Use of virtuial reality simulators. Level of Effort: 60 days/year.
* Various Companies - Use test fcilies

COOPERATIVE R&D AGREEMENTS (CRDA)

* Mlt-Targt Tracking System
Partner Induuizy

* Dewelopment ofMissile Systemr Related to MAfWn~c&Hrng Processe, EqsipmntM ard Soft ware
Tools
Partner- Academia
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Reaon fr d T h7ere is not a bclgof CRDA's.

INTELLECTUAL PROPERTY

PATENTS DURING FY92 A FY93 (through June)

* Fast Optical Switch and Iminter Using Quantum Sihe Effect in Metal Grain Com~posites;
5,059,003

* Device for Apjpying Adhesve onto Fiber and D;ying Before Winding; 5,060,593
* Coswtertriangudar Optical Position Sensor, 5,078,333
* inegraly Wound Joint Structwve; 5,227,208
* Electronc Tripe Point Cell; 5,219,225
* Solid Stinpperfor a Space Based Neutral Particle Beam System; 5, 177,358
* Spark Mapfir a Resistive Material Using Magnetic FieldDetection; 5,155,438
* F Video Data Link Spectrum Speadng-, 5,140,6 10

SdwdPtntMA~ikain "tls
* Infrared Image Projector Utilwzng a Deformnable Mirror Device Spatial light Modulator
* High Resolution Video Acquisition Sysem
* Compensation for Black Hole Effect in Thrmnal Sensors
* High Precision Transftr Lamination Mandrel
* Optical Waveguides in Electro-optical Polymners and Methd
* Methd to FEtrat and Recover Nitramine (Yxidizers from Solid Propellants Using Liquid

Ammonia
* Co~ial Engine for Ducted Hybrid, and Gel BI-propu~uion Systems
S ltravolet Fluorescence Spectrographi Analyzer

Backo in Patent Appliation: There: is currently a backlog of 85 inventon disclosurs for which
paten application have not been filed. TMa baddog is due to a reduction in tho staff of toe
MIOM Legal Office and an incres in fth rate of disclosr submissons. The proftssicssal staff
was redusced from 10 to 6 persons in the last for yarm and the suport staff was reduced from 7
to 2 persons in the last two years. The positions were vacated due to retiranents and trntsfers,
culd not bef Wddw totwhirn nfteeze, and manoitwe lost in arecent redaction in force

Attg nW SMn~ig DIT Legal support for the MRDEC is provided by the MICOM LgAW Office
who also supports odher Army elements co-located at Redstone: Arsena. Twhe MCOM Legal
Office has a tota of four patent atonaes and two patent advisors to pmv support for
procurennt matters, patent disputes, clais, and DTT matters. Th graSnde structure for the
professional staff consists of one GM-IS, four GS-l4's, and one GS-13. Out of the four patent
attornys, only one patent, attrny provides, direct suppor on DTr nmatrs to the MRDEC and fth
odher co~ocated Arm~y elemnts.
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TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

The MRDEC has invested about 1618 man-hours in pursuit of TRP efforts. Efforts included
reviewing initial academia and industrial proposals submitted to the Advanced Research Project ABency
(ARPA), establishing contacts with sponsors of those proposals holding the most promise for exploiting
MRDEC capabilities, and developing CRDAs to document resulting agreements. The MRDEC received
14 proposals and supported 12. Examples of those supported are listed below:
* SPARTA, Incorporated - Establish an Optoelectrmcs Center to develop Applications of Photonic

Bandgap Structures.
University of Alabama at Huntsville - Form a Southeast United States Industrial Alliance for
Electronics Assembly to promote development of new packaging technologies.
S Liton Data Systems - Establish a bilateral collaboration agreement on developing Optical
Processing Technololies.
Millipore Corporation - Establish a Health Care Technology Development initiative called the
Optical Biomnalyzer Consortium.

* Mi Research Center - Establish an Electronics Consortium to devlop
technologies for assured high quality, affordable electronics assemblies. This consortium will
initially focus on problems in the automotive industry.

* Hughes Missile Systems Corporation - Establish a National Optical Coating Critical Technology
Center of Excellence involving academia, industry, and the Federal Government.

INTERACTIONS WITH NON DOD ORGANIZATIONS

The MRDEC is part of a joint technology transition project currently being formed which is
entitled the "Next Generation Multi-Chip Module (MCM) Automotive Engine Controller". The purpose of
this proposed industry/government/university alliance is to accelerate the development of MCMs high
volume, low cost electronics maufactumring for use by both industry and Government. The other
participates ae:
* Harris Government Commumications Systems Division
* Chrysler Corporation - Huntsville Division
* Auburn University
* Georgia Institute of Teclmology - Georgia Tech Research Institute
* Rome Air Development Center

Typical Interactions with Other Government A"encies:
* National Aeronautical and Space Administration - Developing the reliability assessment of

alternative technologies for the elimination of Class I ozone depleting chemicals used in the
cleaning of DoD related electronic assemblies.

* Department of Energy, Oakridge, TN
* U.S. Postal Service - Technology base and potential applications
* Department of Commerc, National Institute for Standards and Technology - Technical reviews on

specific mnufacw technology
IDepartment of State - Microwave and miulimeterwave integrated circuits (MIMIC) export licenses

Typical Interactions with State and Local Govemments:
* Huntsville Chamber of Commerce
* Alabama Department of Economic and Community Affairs of the Governor's Office
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IyAW lDmon mi ndQJusa: Conac with numerous companies through interchanges at various
techolog and anfcuigtechnology workslwdhp I oferige/ypsa Working with more
*han 30 ompanies within Alalma through the Vitua ality Ccmortim that MREC initiat
to foci DTr. Typical participants include:

* UNI S
* Raytheon

* TRW
* SPARTA
* Nichols Research Corporation
* Quality Research

Tvpical Interactions with Academia-
* Florida Institute of Teclnology
* �G rgia Institute of Technology
* Purdue University
* Syracuse University
* University of Alabama
* University of Michigan
* University of North Carolina
* Virginia Polytechnic hnsitut and State University
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PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER (DTT)

In 1994, th U.S. Army MRDEC will improve its technology transfer program by azpasii
marktng and licensing while solidifying the existing Cooperative R=serch and Deviekpmuut Agreement
(CRDA) process.

Snecifi Plans

I. Finalization of a local supplement to AR 70-57, which has been approved by Headquarters,
Department of the Army. This local supplement will contain three model cooperative resech and
development agreemenits: (1) A long-formn for larg projects; (2) A short-form for simple transfers
of material or information to non-Government parties; and (3) A material transfer model for
transfer of non-comme matrial or infomatim to the Government for testing. Final i
of this supplemait will solidify the program by providing a minijal uniform system throughout th
Command without curtailing feibility.

2. Training of all scientists within the Command on basic intellectual property law, the tehnology
tasf process, and ethics issues unique to technology transfer.

3. Detailed training of ORTAs on commonly negotiated provisions of CRDAs.

4. Establishment of a nmulti-discipline invention review committee to prioritize ntion disclosures
and ident inventions for early marketing efforts.

5. Begin to computeri the patent dodtig system for the cmmnand which will again aid in

Sectio efIarts.
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U.S. ARMY NATICK RD&E CENTER

ORTA Mr. Robert L. Rosenkrans PHONE: (508) 651-5296
ATTN: SATNC-AC FAX: (508) 651-5086
Kansas Street DSN: 256-5296
Natick, MA 01760-5015 E-MAIL: brosenkr@natick-anhl.army.mil

ORGANIZATIONAL AREAS OF EXPERTISE

Soldier as a System Management - lndividual warrior equipmxnt to maximize individual
survivability, msusuinabiWiy and combat effetiveess i-nduding_ modeling and simuilation of suirvivability,
perftmazct, and combat effectiveness.

Food Science and Technology - DoD agent for ration development, food packagin, food service
- ane d supporting techokg base.

Clothing and Textile Technology - Individual protective equipment, laser protective equipment,
percutaneous chemical/biolcoical protection, ballistic protection, other individuail soldier items and dress
clothing.

Airdrop - Parachutes and airdrop platforms and systems.

Biotechnology for Advanced Materials - udes biodgradble packaging, fibers and other

Behavior/Performance - Individual acceptance, performance meamsuremcnt, biomechanics of individa

Shelter Design and Development - Tentage and rigid wall shelters.

UNIQUE FACILITIES AND EQUIPMENT

Climatic Chambers for simulating worldwide evironments, such as tropic and arctic conditions (-70 to
165OF with 10 to 90% humidity, wind 2 to 40 MPH and solar load).

Clothing and Textile Prototyping and Testing for devlopment of new uniform, helmets and boots,
inclding wear, durabilty dm~ finishing, anid other testing.

Food Processing Pilot Plant for rati development, food service equipment, and food processing
tenlges.

Computerized Clothing Pattern Processing System for generating a set of patterns in all sizes and
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Drop Tedt Facility fo~r simulating Ica& dropped ftm aircraft.

Helopr Dymamic Load Sim.lation Facility for verificatian of hd rging procd.res and
to simulate liffing*uflin of transport loads.

Instrumented Mannequin for emal stud on uniform sysems and fied tests.

Microbial Laboatory for kidification of food pand poila organisms.

Rain Simulator Tower for sinalating fabric testing outdoor.

Ultra Fast (Picosecond) Laser Facility for materials evaluation.
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OFFICE OF RESEARCH AND TECHNOLOGY APPLICATION (ORTA)

Thm ORTA is oanizationally under the Advanced Systenis Directorate: at NRDEC. Dur*e FY92
and FY93, ORTA/Defense Technology Tanmsfer (DTh) funictions consumned about 0.4 nian-years of effirt
at a cost of SlS.8K. Besides th D1'1 Program, te ORTA also handles the SBIR, IMTL, and LRA

* Dual-Use Technologies Publication
* Inaforaion for WN aduy Program
* Fact Sheets
* Natick Pocket Guide

TECHNICAL REPORTS

I FY93
TECHNICAL REPRT=S { FY92 (throuch June)

Submitted to DTIC 40 I17

PUBLICATIONS

PUBLICATIONS FY92 (throucth June)

Approximate Number Published I90 83j

T-ypical Publications and Frms
* Journal of Applied Physics
* Journal of Colloid and nterfmc Scienoce
* Journial of Food Scince,
* Jcurnal of Molecular Crystals and Liquid Crystals
* Journal of the American Dietetic Society
* Textile Research Journal

Se-lected Titles:
* Turbulent Effects on the Aerodynamics offarachutes
IL T Ration and ARE Soldier Enhancement
* Detection and Control of Cold Tolerant Pathogens in Chilled Foods
*Blown lim from Starch'Poly (ThIyl Alcohol) and StarcWlEthylene-Vinyl Alcohol Blends
* Fundamentals ofBiodegradable Polpmers
* The Effects of Various Thicknesses of Chemical Protective Gloves on Manual Dwexteiy
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CONFERENCES AND SYMPOSIA

FY93
CO17E CEs AND SYMPOSIA FY92 (lthrouah June)

Approximate Number Attended 88 32

SAected Conferences and S=mnoia"

* 39th Sagamore Army Materials Resarch Confene on the Science and Technology of Fire
Resistant Materials, Plymouth, MA

* Laser Hardened Materials Strucmres Group Meeting, Washington, DC
* National Association of Uniform Manuflactur and Distributors, Palm Springs, FL
* stitute of Food Technologist National Meeting, New Orleans, LA
* 1993 Society of Plastics Engineering Annual Technical Conference, New Orleans, LA
* 17th Annual Meeting Technology Transfer Society, Atlanta, GA
* American Society of Mechanical Engineers, Atlanta GA
* International Conference on Antioxidants, Tarytown, NY

EXCHANGE PROGRAMS

Selected Exchange Programs:
* Summer Faculty Research and Engineering Program - Northeastern Ohio University, School of

Medicine
Short Term Analysis Service - Worcester Polytechnic Institute, Harvard University, and
Massachusetts Institute of Technulogy

* Polaroid Corporation
* Battlle-Columbus
* University of California, Davis
* Princeton University

Optical Coating Laboratory, Inc.
* University of Massachuset, Boston

RDT&E CONTRACTS

1Y92! FY193[
NUMBER OF CONTRACTS FUNDING NUMBER OF CONTRACTS FUNDING

190 1 $32.0 M 117 $14.1 M

Selected Contracts to Commercialize Technology:
* A SBIR contract with Arcanum and a contract with Fiber Materials are ongoing with the intent of

n eamclizing super-activated carbon technology in the U.S.
rThe Individual Microclimate Cooling Technology developed under contract with Foster-Miller, is
planned to be commercialized
A waterproofbre able, solvent-phobic menbrane technology developed under cotMAct with
Tempo-Shain, is planned to be commercialized by Tempo-Shain
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Sected Commercialized Technolopes:
* KLvlar KM2-based materials are being sold commercially by I.E. DuPont, for civilian body armor
* Spectra-based materials are being sold commercially by Allied-Signal, for civilian body armor
' A radar absorbing fabric developed by Millimeter Wave Technology under a SBIR program is

being used by several other defense contractors for various applications

GRANTS AND COOPERATIVE AGREEMENTS

Donations of Equipmrent to Universities:
* University of Rhode Island - Rolcon Ultra Filtration Unit
* Rutgers University - Spray Dryer, Fluidized Bed Aglomorator, and Vacuum Cooker
* University of Georgia - Meat Emulsifier and Vacuum Cooker

Education Partnerships:
* Textile Technology Center of Excellence

URI and Centers of Excellence:
* Drexel University, Temple University, and Philadelphia College of Textiles and Science -

Established the Textile Technology Center of Excellence
* Northeastern University - Center for Eletromagnetics Research

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SBIR FUNDING
FY92 FY93

PHASE I PHASE II -PHASE I PHASE II

$340 K I $1,627 K $1,025 K I $2,622 K

USE OF LABORATORY FACILITIES

There are many instances in which NRDEC tests and evaluates material for Industry, normally
benfiting both the company and the Government. A specific example is the utilization of NRDECs single
yarn impact tet as a first appr on of potential to full ballistic evaluation of materials. There are no
formal agreements established between NRDEC and Industry for the use of NRDEC's textile facilities
solely for commercial applications.

COOPERATIVE R&D AGREEMENTS (CRDA)

ACTIVE CRDA ' s I CRDA's UNDER NEGOTIATION

Seto 11
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* Develoment of Biogenetically Engineered Spider SfLk
Partner. Monsanto

4 Biodegradable Plastics for Packaging
Partner. Warner-Lambert

* Radiation Preservation of Foods
Partner Vindicator

* Optimiation offoiyflbers for Body Armor Application
Partner Michigan Molecua nsftitut

* Development of Biodegradable Products
Part=e Robin and Haas

* &UeyfStoble Breads and Bakery Products
Partner. Mil Baketies

* Listeria Detection Apparatus
Partner. Vicama, Limited

* Mi croencapsdlati on ofPerformance Mod fyng Nutrients
Partner: BioMolecular Products, hicorporated

Non-Monetar Contriburtions:
* Personnl expetise
* Faciit and equipment

Reaon f BckogDue to a continuous stremlining of the CRDA process, there is not a backlog
howeve ther is a heavy workload of potential CRDA's due to a limited number of persons
processing CRDAs.

INTELLECTUAL PROPERTY

PATENTS DURING FY92 A FY93 (through June)

Selecte PaftentTls
* Enzyme Detergent Formulation and Methods of Detoifying Toxic Organophosphorous Acid

Compounds; 5,169,554
*Method for Synthesizing an Fhyme-Caalyzed Poymeried Monokraoer, 5,143,828
* Leavened Breads with Extended ShelfLife; 5,059,432
* Quick Release Buckle Assembly, 5,205,021
* Combustion Chamber for Multi-Fuel F~red Owns anid Grkkiles; 5,096,412
* Radial AReeng Means for Use in Packing and Opening a Parachute Canopy in a Contolled

Maimer, 5,209,436
* Synergistic Effect ofAmylopectin-Permethrin in Combination on Textile Fabrics; 5,089,298
* SelfHeating Individual Meal Module; 5,220,909
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SectdQG Ptent _plcto uics

* Mateisa

"* Color Matching Method
"* CoolinVestV

* Food
"* lafraed Signature Reduction
* Photo-Electromic Film

Number of CRDA's That Provide Trade Secrets: 11

Backlog in Patent Applications: There is ourntly not a badcklg.

Attor SM rig DTT: Support is provided by one attorney at the GS-14 level. Additional
Intellectua Property Attorney support will be required in the future due to the increase in requests
for CRDAs and upcoming major revisions in the laws related to data rights in Govermnt
contracts. There is not a specific travel budget for DTT activities.

TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

NR.DEC has urged and encouraged industrial orgnizations to submit proposals in areas of
potent benefit. NRDEC has talked directly with four companies, with represnttive of two others, and
two umvetis. NIDEC is prepared to provide Advanced Rmarch Prqjects Agency (ARPA) is
expertise in the proposal evaluation and subsequent execution of the program in the follow areas:

* Biotechnology/mvironmental Technology
* Food Science/Nutrition
* Heads-Up Display Technology
* Materials/Structures Manu u
* Textile Technology

INTERACTIONS WITH NON DOD ORGANIZATIONS

Typical Interactions with Other Government Aencies:
* Bureau of Engraving and Printing
* epartment of Commerce - National Instiute for Standards and Technology
* Department of Energy
* Department of Justice
* Department of State
* Federal Emgency Management Program
* Food and Drug Admiaion
* Forest Service

Typical Interations with State and Local Gv m •

* Numerous State and Local Police - Ballistic Protective Materials
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In Mgi=wt
* Foundmfian Technologies
* Goan
* Garbor Osrmat Teduielog, Inc.

IbmAo*
I Mwdn blari

*Moae Chemical Sao=
Ocemn Spray Cranberries
Pimbohk

l~iqW ntratios it
* Boston Unvit
* Clemson University
* ComellUniel
* Illin~ois Iotzuztt of Technology
* Tulan Univerit
* Univrst of Hawaii
* Univesity of Washington
* Viajni State University
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PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER (DTT)

In order to improve the NRDEC Domestic Technology Transfer Program we will analyze our
cureuat Technology Transfer activities. We will be lookdng at the direction of our program, review all
technologies for transfer potential, develop a data base to help identify and track Technology Transfer
(Ir), investigate the possibility of all new opportunities, dWeny any deficieces or gps and ident
particular successes for application to other areas. From our analysis we will develop a robust plan to
capitalize on our success and to push NRDEC technologies into the commercal arena.

Asects of FY94 Domestic Technology Transfer Program will include:

1. Complete Program Analysis

An in-depth analysis of all TT subprograms will be made to streamline the development of
Cooperative Research and Development Agreements, Patent License Agreements, and responding
to technical requests from industry, academia and state and local government.

We will review and investigate all NRDEC technology areas to determine what NRDEC
technologies have potential commercial value. Make recommendations for methods to increase
technology transfer of the most promising technologies and r mendations for potential
patentable areas. The technology areas include but are not limited to those technologies involved
in: food, food service equipment, food packaging, shelters, tentage, field service equipment,
airdrop, textiles, clothing, and individual equipment.

2. Unique Facilities and Equipment

NRDEC has an extensive amount of unique equipment and facilities due to our broad range of
technical areas. We will identify these unique pieces of equipment, facilities, or capabilities that
have potential value or potential for cooperation with industry, specifically small local companies
unable to obtain/use this type of equipment. Identify and develop methods or means to share these
assets and explore cooperative advantages in such cases.

3. Technology Data Base

We plan to develop and implement a NRDEC wide method for organized tracking of all technology
transfer activities including technology inventory, commercial application screening, market
assessment, and identification marketing outreach follow-up of expressions of interest and final
results.

4. Training

A cultural change must take place from a certain mind set in which research focused purely on
military needs to research geared on dual-use, comeriizatio, and defense conversion. We will
formulate plans, based on the above findings, for providing tailored training to appropriate target
audieces at NRDEC in specific topics, emerging trends, and other subjects for this training.
Training requirements and emphasis will differ by group, i.e., supervisors, managers, staff support,
project officers, and others.
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S. Marketing and Outrac

We will develop a capabilities video that highlights unkiqe ficilities, equipmient, and service. This
video, scheduled to be completed 2QFY94, has potential to higbligt CRDA possibility or other

Soerveavors.
We will be marketing NRDEC technologies and capabilities via participatio i Advanced
Plann Briefings with Industry (APBI), numeous confenrce and trade shows. We will
continue to emphasize publication in all types of technical, trade, and special interest publications-

6. CRDAs and Patents

As an increasing number of patents are developed, we will review each ne for commercialization
potential. Those NRDEC patents with comenrcialization potential will be publicized in the
Federal Registe for licensing. All of our marketing and outreach activities will emphasize
potential for coopeave mdeavors with NRDEC.
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U.S. ARMY RESEARCH LABORATORY

ORTA: Mr. R. Michael Claffy PHONE: (301) 394-3098
U.S. Army Research Laboratory FAX: (301) 394-5818
28 Powder Mill Road DSN: 290-3098
Adelphi, MD 20783-1145 E-MAIL:

ORGANIZATIONAL AREAS OF EXPERTISE

High performance computing; advanced computer architectures; software and simulation technology, and
artifical intelligence.

Aerosol physics and atmospheric effects research.

Nanodecuonics/optoelectonics/photonics; microwave/millimeter-wave devices; optical devices/fcal plane
arrays; power sources/pulsed power, and accousto/ferroelectrnmics.

Human faors egineerig.

Materials science and technology; elastomers and coatings; processing sciece/nufacturing technology;
and corrosion prevention/control.

Sensor tehnolgy; digital/Optical signal processing; signatures; and information fusion/processing.

Survivabiity/hality/vulnerability analysis and electronic warfare.

Gas turbine and reciprocating engine technology such as gears, bearings, and seals; engine control systems;
and power transfer systems.

Rntorcraft aerodynamics; vehicle structures; and structural analysis and dynamics.

Advanced projectile and propulsion concepts; flight physics; low observable technology; and ballistic,
nuclear, and directed energy effects.

UNIQUE FACILITIES

Blast Range - Comprised of three air-driven shock tubes (0.6, 1.7, and 2.4 meters in diameter) used to
simulate air blasts from conventional/nuclear weapons; largest air-driven shock tubes in U.S.

Large-Caliber Experimental Test Facility - Self-contaied diagnostic test range having unique
capability of performing full iterior ballistic testing and evaluation from iitial ignition and combustion of
propelling charge, through inbore travel, to muzzle exit; able to test advanced conventional propulsion
technologim, electrical propulsion concepts, and other innoý e propulsion schemes.
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High Performance Computing Resources - Provides researchers and other customr with access to
h -gewtmmzc computer systems including both scalable massvey parallel processors and parallel
vector architectures.

Acoustic Source Generation System - Reproduces realistic signals simulating any sound at various
ranges and under controlled conditions; no other system with comparable features exists in the world today.

High Power Microwave Research Facility - Unique 100-idlowatt facility consisting of a large
anechoic chamber, a large variety of microwave sources, and an exensive array of diagnostic equipmnt;
capable of peorming tests at higher powers and more fequecies than any other known facility.

HIFX Flash X-Ray Facility - Designed to test de onic components and systems for radiation effects.

AURORA Pulsed Radiation Facility - World's largest ganmma-ray simulator for testing the
survivability of both tactical and strategic systems.

Ion Implantation Facility - Provides unique state-of-the-art capability for the
developmentderionstration of novel ion surface treatrmen and coating techniques.

Pulsed Power Center - Unique facility in our country which serves as the focal point for all three
Services for pulse power technology and developmenatevaluation of high-power/high-voltage components
and subsystems.

Nanoelectronic Fabrication Facility - Consists of a variety of unique equipment to grow and
characterize compound semiconductor materials and fabricate devices; contains two molecular beam
epitaxy systems, an elect=on-cyclatron resonance plasma-etched chemical vapor deposition and etching
system, a magnetron-enhanced reactive-ion etching system, a rapid thermal annealing system,
microlithography system, and more.

UItralithography Center - Provides Army and DoD with capability for the development and novel
ultra-submicron electronic device technology; contains Leica EBPG-5HR electron-beam lithography
system.

Indoor/Outdoor Robotics and Automation Research and Test Facility - Includes outdoor 14
acre test area with 25 mph sustained speed test track, obstace course, explosive ordnance disposal robot
court and indoor 35,000 square foot test area with radio frequency (RF) position location system, data
acquisition equipment, and computing facility for development of robotic and related technologics.
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OFFICE OF RESEARCH AND TECHNOLOGY APPLICATION (ORTA)

The ARL ORTA is contained within the Advanced Concepts and Plans (ACAP) Directorate which
is located at ARL Headquarters Addphi, Maryland. The actual functioning of the ORTA is under the
responsibility of the ARL Domestic Technology Transfer Program Manager, i. Michael Claffy. The
office consists of a staff equivalent of 9.8 person years. The operating budget is approximatey SSOK. A
specific ORTA point of contact is designated for each of the ten technology directorates within ARL.

Publiity.. The ARL Domestic Technology Transfer (DTI) program share in the benefits provided by
ARL's substantial investment in marketing tools and displays which have been developed for use
by the DTI" program as well as other ARL programs. Four different full color, modular displays
have been procured and are maintained by the ACAP directorate. They are used in technology
trade shows, conferences, association meetings, etc., usually on 10 to 15 occasions throughou the
year. The displays range in size from a 20 foot floor display, to a 4 to 6 foot table top model.
Each display is configured depending on the specific exhibit theme or potential "customer group"
attending the conference. Other marketing tools range from tri-fold single page hand outs, up to 20
to 30 page full color brochures. The ARL DTT program is specifically listed in 7 diffeent
publications and resource catalogs. Formal advertisements are placed in Technology Transfer
magazines once or twice each year.

TECHNICAL REPORTS

FY93
TECHNICAL REPORTS FY92 (through June)

Submitted to DTIC 200 150

PUBLICATIONS

FY93
PUBLICATIONS FY92 (through June)

Approximate Number Published 850 700

Typical Publications and Forums:
* Army Operations Research Symposium Proceedings
* Institute of Electrical and Electronic Engineers (IEEE) Journal of Electron Devices
* IEEE Transactions on Information Themory
* IEEE Transactions on Communications

Journal of Applied Physics
* Journal of the Electrochemical Society
* Journal of the Optical Society of America

Physical Review
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* An Experiment to Examine Protocol Performance Over Tactical Netwooris
A Preliminary Method for Atmospheric Soundings in Near Real-Time using Satellite and Ground
Based Remotely Sensed Data

* An Electron Paramagnetic Resonance Investigation of Exinsic and Intrinsic Defect Center in
Pb (Zr, TI) 03 Ceramics

* Optical Studies of Electroluminescent Structures from Porous Silcon
* Effect of Void Content on the Mechanical Properties of CarboWEpory Laminates
* Evaluation of Body Armor Systems Against the 19.5-Grain Fechette
* Characterization of PMR Monomer Solutions and Prepregs using HPLC Analysis

CONFERENCES AND SYMPOSIA

FY93
CONFERENCES AD SYMPOSIA FY92 (throuah June)

Approximate Number Attended 280 220

Selected Conferences and Symposia:
* American Defense Preparedness Association Conference on Turbine Engine Diagnostics
* Advanced Research Projects Agency (ARPA) Software Technology Cnferec
* Society for Photo-optical Instouentation Engineers (SPIE) 1993 Symposium on Optical

Engineering and Photonics in Aerospace & Remote Sensing, Orlando, FL
* 26th International Conference on Radar Meteorology Symposium, Myrtle Beach, SC
* The Physics of Semi-Conductors
* Association of Old Crows Symposium Joint Western-Mountain Region EW Tech Symposium

Precision Munitions, Signatures and Simulators Conference

EXCHANGE PROGRAMS

During FY92 ARL was a participant in 340 exchange programs and was a participant in 355
exchange programs during FY93.

Selected Exchange Programs:
* Several panels ofThe Technical Cooperation Program (ITCP)
* Dr. A. Charles Sobrero from the DuPont Experimental Station
* 3Graduate Internship Program with Ohio State University

RDT&E CONTRACTS

FY92 FY93NUMBER-OF CONTRACTS M UDING NMBER OF CONTRACTS FUNDING

360 $128 N 428 $96 N
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GRANTS AND COOPERATIVE AGREEMENTS

Dowd= o FAA== t Univek : ARL donated over S300K wowt of equipmet to Universities in
FY92 and $630K in FY93 (depreciated value). The equipment consisted of some of the follown
* IBM compatible 08 and 286 personal computers
* CAD Sy•nms
* Apollo Central Processing Units Model GD52
* Catol Data Hard Drives
* Tepl Model 701 Plasma Etchers
* Mp Servomtor Transducers

URI nd Cnaters of : ARL had interactions with a total of 10 URrs during FY92 and 13 URIs
during FY93, of which two examples are shown below:

* Umversity of Delaware - URI Manufacturin of Polymeri Materials (member of the oversight
board)

* URI n Smart Materials and Structures - (member of the review board)

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SBIR FUNDING
FY92 FY93PHASE I PHASE II PHASE I , PHASE II

$2,750 K $11,150 K $2,200 K $13,750 K

USE OF LABORATORY FACILITIES

A Memoranda of Indetd between Fort Monmouth NJ, (including both EPSD as well as
CECOM) allows the New Jersey Commission of Science and Technology to idetify selected
students and facility to come in and use EPSD facilities. The work focuses on solving problems
which are proposed by the EPSD and are directed toward supporting the Arinrs mission
The National Research Council (NCR) Post Doctoral program at EPSD sponsors students to work
on topics which solve selected problems related to the Arny's needs. Topics are jointly defined and
the researchers ae then provided access to high technology facilities and equipment at EPSD.
Examples of such facilities are MBE machines and Microanalytical equipment. Microanalytic
equipment such as the Mass spectropho tomete can determine the presence of minute amounts of
contamination in both bulk and thin-film sawionductor materials.
Under a CRDA, Integrated Technologies for Medicine, Inc. is using ARL's microfabrication
facility to support their development of new processes for microiachining devices in silicon
wafers. As a result of this effort, ARL is pining equipment upgrades, improvemets and
enhancements.
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COOPERATIVE R&D AGREEMENTS (CRDA)

ACTIVE CRDA I s CRDA I s UK-DER NEGOTIATION I52 20

Ai CI sTitles

* For research and educational collaboration in composite materials manufacturing science
* For development ofpermanent magnet designs for use in magnetic resonance imaging systems
* For development of optical, infrared, and microwave detectors using super-conducting

technology
* For development of smart ceramic materials
* For development of a portable flat panel display workstation
* For development of a laser microscopy system for the commercial market
* For development of advanced automated manufacturing systems
* For experimental and analytical impact dynamics research for composite rotorcraft structures

Non-Monetary Con tions: The non-mnetary contributions of ARL's active CRDAs is
approximately $5M.

Reasons for Backlo : The reasons for the backlog of CRDAs under negotiation are:
(1) The uniqueness of each agreement precludes a common format having to tailor each one
requires an extra time burden. (Attempts to establish such a common format are continuing).
(2) The time required for the legal review process is lengthening due to a severe shortage of legal
staff and the inability, due to a hiring freeze, to hire replacements to mitigate that shortage.
(3) There is some evidence of a reluctance on the part of certain sections of private industry to
trust the ability of the Federal Government to adequately protect proprietary information.

INTELLECTUAL PROPERTY

PATENTS DURING FY92 & FY93 (through June)
NUMBER NUMBER OF NUMBER OF [ AMOUNT OF
ISSUED APPLICATIONS LI.CENSES ] ROYALTIES

74 124 2 $72.5KJ

Selected Patent T=tles:
* Compensationfor Magnetic Non-uniformities of Permanent Magnet Structures
* Thin RIm Thickness Mapping Technique
* Stepped Magnetic Reld Source
* High Temperature Molten Salt Electrochemical Cell
* Light Activated High Power Integrated Pulser
* Photoconductive Avalalance GaAs Switch
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* An OptlcaL~y Ceaunilled Oscilator
* A Varfabie Gain Optical Detector
* Ultra-wideband High-Power Photon Triggered Frequency independent Radiator
* Microwtrp Electronic Scan Antenna Arpray
* Battery Connector and Method
* Hemispherical Cladding for Permanent Magnet Solenoids

Number of CRDA's That Provide Trade Secrets: a

Backlog in Patent Anplicatio: The backlog in patent applications has increased from 186 in FY92 to
218 in IFY93.

Attoney Sunporin PUT: There are esentially only three full tme, equivaent (FME lega
professionals supporting DTT. iThre are only two other Frh legal profesionals providing
mission related intellectual property support niot specific to DTI', that is tiey evaluate proposed
patentable concepts that are presented by ARL's Scientist and Engineers (S&E). They then
process those patent applications selected as the most promising or the rmos valuable to proutec
from the Armys viewpoint. This total of 5 FTE professionals is down from a high of 9.5 FITs
just in the past 14 month. The current operating budget for legal support to DIT is S250K (direct
charge labor only) including S30K for travel. The requested operating budget, is U50K for DTT
and an increas of S300K to the current amount of 8300K is being allocated for the other areas of
intellectual property protection.

TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

AnL is a co-partner in 22 TRtP proposals that are curently under going the selection process at dot
Advanced Research Projects Agency (AIPA). Winniing proposals are expected to be announced in
lQFY94. To date~, an estimated $275K has been eqxpendd toward the 1TRP progra by ARL. This figure
will inceas significantly if any of the proposals having ARL as a partner aresectd

INTERACTIONS WITH NON DOD ORGANIZATIONS

Typitcal Intractions with Othe Government Ago=ies
* Departmient of Commerce-National Institute of Standard and Technology (NST) - Calibration

standards for instrurments used at ARL and collaborating in a joint robotics program
* National Oceanic and Atmospheric Adiitain-Perform joint airborne -esu- uns analysis

of chemical aerosols, etc.
*Department of Energy (DOE) - Seveal collaborative, efforts with DOE labs on the dynamic

behavior of composite materials, Sandia NL, Lawrence Livermore NL., Los Alamos NL, etc.
*National Science Foundation (NSF) - Sponsors joint conferences
*NASA - Two of ARLs directorates are collocated with NASA facilities (NASA Lxwis and NASA

Langley)
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13pi=a Intractions with State and Local Governments:
"* Mouigwnury County/Suburban Maryland High Technology Council - ARL is a member of the

,ouncil which promotes conzacts with small and mediumn sized businesses in the county
"* Baltimori ashington Corridor Chamber of Commerce- Member
"* D.C. National Guard, Alabama, State Police~, and Fairfax County (VA) Police - Works in areas

related to ARL technologies which can assist in drug interdiction

Typical Interactions with Industr:
* I.E. DuPont - Periodically analyze kinetic data sets for Exp~erimental Station, Wilmington, DE; in

return, DuPont provides experimental characterization of diffusion and kinetic parameters

Tpical Interactions with- cademria
* ARI has thirteen Education Partnership Agreements in place and active
* S&Es act as mentors in the Science and Engineering Apprentice Program (SEAP)
* University of Maryland - Sponso National Research Council Post Doctorate
* University of Caliornia/Berkeley - Involved in joint research to develop a reduced instruction

approach to computer-aided design
S Interagency Po-sonnel Agrecuents (IPA) - With professors at various universities (e.g. Dr.

Gurdeke at New Mexico State University)
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PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER (DTT)

1. ARL has ove the past 5 years, developed a rather high CRDA to Scientist and Enginee (S&E)
ratio. (Thehigheo in DoD, outside of DoD, second only to possibly NIST.) So far this year
several new marketing tools have been developed:

a) An ARL DTr handout which provides a brief description of ARL, the DTT program
technology transfer mechanism, and ORTA POCs. Over 700 have been handed out.
b) An ARL DIT Brochure, a handbook which provides more detail on the DTfT program
and describes each technical directorate of the laboratory. This brochure will be
completed in late fourth quarter FY93. It will be a full color, 16 page brochure that will
become one of the primary marketing tools for ARL's DTT program during FY94.

In addition to these marketing tools, training programs were initiated at five of the ten directorates
(at two different sites).

FY94: Efforts in FY94 will focus on:

I. Collectng data to determine the payoff or benefits of prior CRDAs.

2. Devtloping additional marketing tools e.g., one page technology. descriptions for all areas of ARL's
research judged to have high potential for commercial application.

3. Preparing a compendium of Technical Outreach Activities for ARL in FY93 and for its
predecessor organization, LABCOM, from FY86 to FY92. This document will be primarily an
historical record, but will also be used as a marketing tool to depict the potential areas in which we
can launch new outreach activities.

4. The new ARL DIT data base will be delivered in early FY94. This is a contractual effort being
performed by SPARTA in Huntsville, AL. Once this data base is in place, report generation for
the ARL DTT program will be improved ten fold.

5. The growth rate of CRDAs and PLAs tapered off during FY93. A concerted effort will be made to
bring the growth rate back to the approximate 25% per year rate of prior years.

6. There are still some ARL Directorates without one CRDA or PLA. While it has been argued that
some military oriented technologies do not lend themselves to dual use applications, this argument
is losing its supporters. We will strive to achieve participation by every Directorate during FY94.

7. The training programs initiated independently at the Aberdeen Proving Ground and the Fort
Monmouth sites will be instittioalizd and presented at the other ARL geographic locations.

8. ARL provided formal offers of support to four different proposals submitted to the Technology
Re- Fvestmet Project (TRP). We will provide the offered support to the winning candidates, and
be watching for the FY94 an-- em of TRP.
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U.S. ARMY SPACE & STRATEGIC DEFENSE COMMAND

ORTA Mr. J. Russell Alexmder PHONE: (205) 955-4763
ATTN: CSSD-SP FAX: (205) 955-3958
106 Wynn Drive DSN: 645-4763
P.O. Box 1500 E-MAIL:
Huntsville, AL 35807-3801

ORGANIZATIONAL AREAS OF EXPERTISE

Technology studies and experiments in directed energy weapons and interactive, dsrin2aion devices.

Initiation and control of exploratory R&D of hypervelocity technology advanced propulsion, interceptor
technology, aerodynamics, guidance and contrl, and millimeter wave technology in suppoht of interceptor
technology.

Exploratory research and advanced developnent of optical technologies, passive and active sensors, and
microelectronics radiation hardening technologies.

Systems analysis, systems engineering, and command, control, and ommuniion s for Ballistic Missile
Defs (BMD) technology development programs.

Survivability, letity, and key technologies mcluding radiation hardening, composite materials/processes,
non-volatik memory, power and power conditioning, structures, superconductivity, and advanced optical
materials.

Research and development in the areas of innovative sanors, advanced signal processing, digital
technology, artificial intelligence, distributed computing, eno-ectron technologies, kinetic and directed
e gy, optical computing, laser satellite communications, advaiced materials, and computer security.

Space technology research and development in the areas of communicatio, remote sensing, weather and
term data, space experiments, positim/navigatio and space technology t•isition.

UNIQUE FACILITIES

Kwajalein Missile Range (KMR) - Major range and test facility base supporting strategic defense
reserch and technology validation programs as well as strategic offensive weapons development and
operational testing; assists in tracking and monitoring NASA space missions; provides deep-space tracking
for U.S. Space Command.

High Energy Laser Systems Test Facility (HELSTF) - Supports Army and DoD high energy laser
RDT&E; dvelops, integrates, and operates high energy lasers and related instrumentation, faclitie and
support systems; conducts and evua tes laser effecs tests.
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Airborne Surveilince Testbed (AST') - Three-color sensor mounted on a modified Boeing 767 used
to validate Long Wave Infrared (LWIR) sensor functional pelumc and to colleoct infrared data on a

Advanced Research Center (ARC) - Cotatr-operated computer facility created to support
Strategic Defense Initiative programs;, distributed and parallel processing capabilities; major node in the
National Test Bed (NTB).

Army Missile Optical Range (AMOR) - Cotaco-peae comp~act laser radar range, primarily
su-pporting lase and Laser Radar (LAAR) measuraemens of selected material and targes.

COBRA EYE - Collection platform for longwave infrared data on a wide variety of strategic and theater
missiles and proposed penaids.

COBRA JUDY - Ship-borne sensors designed to collect high quality signature data on missile systenis.

High Altitude Observatory (HALO) - Instrmented Guftra 11-B optical data coilection aircraft
providing multispectral, imaging, optical signature, missile plume phenomenology, intercept, debris
characterization, and kill assessment data.

Lexington Discrimination System Test Bed (LDSTB) - Uses actual filed data to test discimination
algorithms and architectures in real time.

Mosaic Optical Sensor Technology Testbed (MOSTF) - Supports developet hrceiain
testing and calibration of low background, infrared surveilhnce sensors and interceptor seekers.

National Institute of Standards and Technology (NIST) Low Background Infrared (LBIR)
Calibration Facility - Supports development of LBIR calibration standards.
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OFFICE OF RESEARCH AND TECHNOLOGY APPLICATION (ORTA)

Technology Transfer at USASSDC is a comad-wide function. It is estimated that 6 man-years
of effort is expended for this activity. There is not a budget set aside explicidly for technology transfer.
'The Syst=i and Programs Integratio Office acts as the focal point for these activities.

* Automnated Technology Catalo
* Technology Transfer Programn Brochure
* USASSDC Paetand License Catalog
* USASSDC Technology Transfer (Spinoff) Notebook
* The Technology Network Newslette (bimnonthly)
* Media Briefing (2)
* Technology Conferences (2)
* Meeting/Conference Exhibits (25 in FY92 & 20 in FY93)
* Radio (7)
* USASSDC Dual-Use Technologies Publication
* Newspaper/newletter articles (5)

TECHNICAL REPORTS

FY93
TECHNICAL-REPORTS FY92 (throuSM June)

Submiitted to DTIC B 3

PUBLICATIONS

FY93
PUBLICATIONS FY92 (througah June)

Approximate Number Published 46 23

Typical Pubicationns and Forums:
America Defense Preparedness Association Proceedings

* Armny Research Development and Acquisiton (RD&A) Bulletin
* Aviation Week
* Institute of Electrical and Electronic Enginers Proceedings
* Society for Computer Simulation Proceedngs
* The International Society for Optical Engineering Proceedings

Section I -Page 85



* Msaic Arrm Compuesion And Processing
* High Bwm ldtk /ide Reid of New Lasercom
* Solid Prope LW E~ecmnr1JinJmal Gun Prv,,muron
* Adbwscod Cwomposi Interceptor Kill Vehicle Snwtwvs

* Eiudo-Leap Right Test Planning
* Ground-Test Performance Validaion for Army Hughes Leap Kill Vehicle

CONFERENCES AND SYMPOSIA

* Federal Laboratory Consortium, Southeast Region
4 Directed Enegj Conference, Huntsville. AL
* Other Government Agency Briefing Huntsville, AL

* American Institute of Aeronautics and Astronautics (AIAA) Missile Scienc Conference,
Monterey, CA

* Technolog Transfer Society Annua Meeftig Ann Arbor, hff
* AIAA 2nd Strategic Defense Initiative Office (SDIO) Intrceptor Technolg Conferecuc,

Wasbhingon DC
* AlAA Space Programs and Technology Conferene, Huntsville AL
* Vnisin of the Year 2000: A Strateic; Software Perspective, Huntsville AL

EXCHANGE PROGRAMS

* Univerit of Alabama-Hunitsville
* Univerit of Alabama-Tuscaloosa
* Alabam A&M University
* Auburn University
* Wallace State
* Drake Technical College
* Middfle Tennessee State University

RDT&E CONTRACTS
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U.S. Army SDace & Strategic Defense Command (Continued)

Slected Contracts to Commercialize Technology:
Deve*men of a diamond mating materials processing technology through a SBIR contract to: 1)

Improve technology for beat sinks and thermal management; and 2) Enhance capabilities of radar,
optical discriminatio, and intercept functions. It makes possible the deposition of diamond films
ona wide variety of substrates and shapes. Commercialization applications include: 1)
Rainforceient for advanced composites in airfirames and missiles; 2) Optical, X-Ray, and particle
beam windows; 3) Machine tool and insert coating; 4) Surgical toll coating; 5) Semiconductor

wafer; 6) Multi-chip modulars and heat sinks for electromi packaging; 7) Fiber optic
communications, etc.
Irvine Sensors Corporation (SC), under a SBIR contract developed and integrated chip-stacking
technology for infraed focal plane arrays. The technology is to be further developed by ISC and
IBM to enable more compact, powerful, and rugged computing systems.

Selected Commercialized Technologies:
" Development of optical waveguides, through a SBIR program with Physical Optics Corporation, has

resulted in the development and marketing of over 50 one- to four-channel wavelength division
multiplexers. The wavelength division multiplexers are used in space-based surveillance networks,
commercial computer networks, communications applications, fast optical data buses, famuts,
multichip module optical interconnects, and chip-level spectrometers

" Developed the basis for manufacturing structural foams to insulate hot gas nozzles in rockets, through
a SBIR program with Ultramet, Inc. A hip joint manufacturer has signed an agreement to use the
structural foams for musculoskeletal applications, pending approval from the Food and Drug
Administration. The automotive industry is also looking at utilizing the material in exhaust
systems to control volatile organic content emission levels.

GRANTS AND COOPERATIVE AGREEMENTS

URI and Centers of Excellence:
University of Minnesota - Supercomputer knowledge and use

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SBIR FUNDING
FY92 FY93

PHASE I PHASE I I PHASE I -PHASE II

$892 K $2,729 K $712 K I $4,470 K

USE OF LABORATORY FACILITIES

Kwajalein Missile Range:
* National Aeronautics and Space Administration
* Lawrence Livermore National Laboratory
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U.S. Armw Uwec & Stratalc Defens- Commyand (Continued)

* University of Colorado,
* Orbitl Sciences Corporation
* Thomson-Ramo-Woolridge (MRW) Incorporated
* United Teclinologies Corpoeation
* Traco Aerospace Incorporated
* Bendix Corporation

COOPERATIVE R&D AGREEMENTS (CRDA)

Active CRDAs Titles:
* Modifyng the Government Owned Distributed Computing Design System (DCDS) for Hosting on

CONM'Fardware
Partner- CONVEX Computer Corporation

* Hosting the DCDS Software on a Variety of Computer Platormns
Parbwer Navajo Technologies Incorporated

No n-Mntr Contributions:
* Government owned copyngbt
* Personnel
*Equipnxf

* Facilities

INTELLECTUAL PROPERTY

PATENTS DUR~ING FY92 &FY93 (through June)

NUMBER NUMBER OF NUMBER OF AMOUNT OF
ISSUE APLCATINS L ES S E

4 7 N/A N/A

Selected Patent Titles:
* Particle Beam Accelerator Electromagnetic Arc Detection System; 5,142,234
* Compositefiocket Propellant Composition with -a Controllable Pressure Exponnt; 5,059,260
* Solid Stinpper for a Space Based Neutral Particle Beam System; 5,177,358
* Cloth-Lined Interceptor Motor Insulation for Strong Insulation-to-Propellant InterlOck

5,209,876
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U.S. Army Space & Strateoic Defens Command (Continued)

Selecte Patent Aoglication Titles:

* Mlcrocoacerwhon of Propellant Ingredients
* General Aspherical Surface Optical Testing Device
* Electron Beam Driven Negative Ion Source
* Method of Manufacturing Hybrid Fber-Reinforced Composite Nozzle Materials
* Nurato-Nitro-Containing Hyiroxyl-Terminated Polybutadiene-Based Propelkias
* Non-Composite, Thermoplastic, High Temperature-Resistant Rocket Motor Cae
* Laser Pulsed Fiber Optic Neutron Detector

Backlog in Patent ApOation: There is currently a backlog of 20 invention disclosures for which
patnt applications have not been filed. The backlog is due to a reduction in the staff of the
MICOM Legal Office and an increase in the rate of disclosure submissions. The professional staff
was rce -:, d from 10 to 6 persons in the last four years and the support staff was reduced from 7
to 2 persmons in the last two years. The positions were vacated due to retirements and vansfes,
could not be filled due to the hiring freeze, and most were lost in a recent reduction in force.

Attorneys Supp-orting DITT: Legal support for USASSDC is provided by the MICOM Legal Office who
also supports other Army elements co-located at Redstone Arsenal. The MICOM Legal Ofice has
a total of four patent attorneys and two patent advisors to provide support for procurement

amttes, patent disputes, claims, and DIT matters. The grade structure for the professional staff
consists of one GM-15, four GS-14's, and one GS-13. Out of the four patent attorneys, only one
patent attorney provides direct support on DTT matters to USASSDC and the other co-located
Army elements.

TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

USASSDC provided man-hours and resources to support the TRP initiation and proposal team
fonnatiou/proposal development. USASSDC provided approximately 48 man-hours during the initial TRP
stages for aending three information meetings and interfacing with the local Huntsville/Madism County
Chamber of Commerce for coordinating with consortiumn meetings (approximately 10) and providing
information on USASSDC technologies.

As of the end of July, six commitment letters, coordinated by the ORTA, have been approved or
are in approval to assist those Industries participating in the TRP efforts. They are as follows:

* Alabama Chamber of Commerce - Regional Technical Alliance Assistance Program
* Energy Power Research Institute - Defense Dual-Use Critical Technology Partnership Program
* Litton Industries and Teledyne Brown Engineering - Optoelectronic technologies

* Essex - Image optical processing
* Electric Power Research Institute and COLSA Corporation-Huntsville - Internet development
* Controlex Corporation (in approval) - Solid State Non-Volatile Mass Memory Initiative.

In response to a request fron the University of Alabama-Huntsville for information on dual-use
tedmologies, USASSDC created the "USASSDC Dual-Use Technologies" publication. Approximately 96
man-hours wre contributed to this publication. This 56 page overview of USASSDC technologies
provided the Unversity of Alabama-Huntsville information to support university initiatives as part of the
TRP.
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INTERACTIONS WITH NON DOD ORGANIZATIONS

Typical Interactions with Other Government Agencies:
National Aeronautical and Space Administration (NASA) - Potential technology transfer
opportunities and technology need assessments were pursued through contacts with the NASA
Marshall Space Flight Center and NASA's Strategic Avionics Technology Working Group
(SATWG). A Technical Interchange Meeting (TIM) took place in March 1992 between
USASSDC Technologists and representatives from NASA's Earth Observatory System Program to
determine if NASA could exploit USASSDC programs.
COSMIC - This NASA Sponsored software center is co-located with the University of Georgia.
Discussions to incorporate USASSDC software technology in their database are ongoing.
Tennessee Valley Authority (TVA) - USASSDC participates in local joint initiatives with
MICOM, TVA, and NASA.
Other Government Agencies (OGA) Technical Interchange Meetings (TIM)- USASSDC
participates in OGA Technical Interchange Meetings on an annual basis.
National Technology Transfer Center (NITC) - USASSDC representatives visited the National
Technology Transfer Center to participate in Technology Transfer-related activity.
The Federal Laboratory Consortium (FLC) - USASSDC participated in national and regional FLC
meetings to investigate potential technology transfer opportunities.
The Office for National Drug Control Policy (ONDCP) - Pursued potential technology transfer
opportunities and technology need assessments.
Southern Technology Applications Center (STAC) - USASSDC interacted with the STAC NASA
Regional Technology Transfer Center to carry out Technology Transfer activities.

* Department of Energy
* Department of Transportation, including the U.S. Coast Guard.

TLical Interactions with State and Local Governments:
* Alabama Commission on Aerospace Science and Industry

Alabama Department of Economic and Community Affairs - To investigate potential Technology
Transfer possibilities.
North East Alabama Regional Small Disadvantaged Business Agency -Technology transfer
opportunities and technology need assessments were investigated.

Typical Interactions with Industry:
* The Huntsville/Madison County Chamber of Commerce - Supports the Huntsville Alabama

Chamber of Commerce Subcommittee on Technology Transfer. Expanded tasks include
consortium participation, visitations with local industries, and the handling of problem statements.
IBM - Nearly completed a CRDA for re-hosting the USASSDC-developed Distributed Computing
Design System (DCDS) onto their computer platforms.
Teledyne Brown Engineering-- Investigating entering into a CRDA for commercializing the Data
Processor Simulation Model (DPSIM) software.
CRAYDEC - Investigations are being conducted to determine if a CRDA can be established re-
hosting DCDS onto their computer platform.
Silicon Graphics - Investigations are being conducted to determine if a CRDA can be established
re-hosting DCDS onto their computer platform.
COLSA - Investigations are being conducted to determine if CRDAs can be established between
USASSDC and COLSA for converting software developed by COLSA for USASSDC into
commercial products.
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Twical Interactions with Industr (Contined):

* S.Y. Techologies - A potential sensor spin-off ftom S.Y. Technologies of Huntsville to the
medical commuity is being pursued by USASSDC.
The Huntsville Chapter of the Technology Transf&r (2) Society - USASSDC played an active
role by participating in metings and other T2 Society activities and by utilizing the diverse
network of individuals in the Society as points of cotact for 12 opportunities.

Twical nteractions, with Academia:
* The University of Alabama in Huntsville (UAH) - A CRDA between USASSDC and UAH for

Systems, Simulatio and Software Technology Development is being developed. A Partnership
Intermediary Agreement (PIA) with USA Missile Command (MICOM) and UAH was also drafted
to hold a 12 Symposium at UAH in the summer of 1992.
University of Tennessee-Oak Ridge Institute of Science and Education - Being considered for the
site for the implementation of a USASSDC Technology Transfer Training Plan.
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PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER (DTT)

1. Laboratory Technical Expertise

The U.S. Army Space and Suategic Defense Command (USASSDC) will contin to focus on
technolo• efforts which are repired to support suategic and thet miss defse systems.
These technologies are included in the areas of sensors, kinctic and directed erqg weapons,
systems aigmeenng and analysi simulations, advawocd tehnologies, survivability, lethality,
materials, tarets, test and evaluation.

2. ORTAs and DTT Focal Points

"Ther are no e•pcted increases in the number of personnel staffig the ORTA or in support
contractor personnel. Them are plans to upgrade the Technology Transfer brochure and
newsletters in FY94 to include mor current information. The Dual-Use Technology catalog which
was developed in FY93 is planned to be a yearly publication. Within select publication/tool a
standardized questionnaire for feedback on effectiveness of the product will be inserted.

3. Publications

The USASSDC will continue t activoy encourage its scienists and engineers (S&E) to publish
unclassified and nonsensitive papers in technical joumals and conference proceedings. Although
the amount of publications for FY94 will be largely due to individual ntiati m the part of the
S&Es, the USASSDC will improve the spread of infrmation about upcoming calls for papers-,
etc.

4. Conference and Symposia (HQ & Labs)

The USASSDC will continue to host its anual Other Government Agency meeting in July. There
are plans for the command to hast a series of workshops beginning in FY94 to foms andsmninming infomaion about USASSDC technologies. The USASSDC will be an active

participant in the American lstitute of Aeronautics and Astronautics (AIAA) Space Programs and
Technologies Conference and the AIAA Missile Sciences Conforence. The command will try to
further enhan participation at confrences and symposia by improving the flow of information to
the scientists and engineers throughout USASSDC as described above in publications. In addition,
include increased focus and participation in prossional ai confrences and symposia
in support of the USASSDCls Technology Transfer marketing strategy objectives. For example,
improvement can be made to the Command's stand-up exhibit which will explain the utility of
tecology transfer.

5. Exchange Programs and Visits

With the enrollment of several USASSDC scientists and engineers into the Army Acquisition
Corps, there should be more opportunities for loing-term training at universities throughout the U.S.
in FY94. Pending approval of the CRDA between USASSDC and the University of Alabama in
Huntsville (UAH), a me•hanisn would be in place for the increased exchange of persomne in
FY94.
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6. Contracts

"The USASSDC receives the majority of its funding through Program Managment Agremnots
with the Ballistic Missile Defem Organi-tion. Recent budget infomation shows that the amxmt
of fimding for R&D contracts is not likely to increase ificantly for FY94. Investigate
feasibility of'Dual-Use and/or Commercialization Clause" as a part of future conuracts.

7. Grants and Cooperative Agreements

Investigate reinstitution of grant authority for USASSDC.

8. Use of Laboratory Facilities

Advertise availability of ARC, Simulatim Center, HELSTF, KMR and other laboratory
e nvirm lts.

9. CRDAs

Increase the focus on and make available specific techmologies with commercial CRDA
applications through interviews, talk shows, industry briefings, and symposia. Contmnue to pursue
shortened review and approval cycle times with respect to legal issues.

10. Intellectual Property

Increase dissemination of paten and dual-use documents to target industries and academia.

11. Technology Reinvestment Project (TRP) Efforts

More involvement is anticipated in this area as contracts are awarded.

12. Interactions with Non DoD Organizations

Increase interaction with industry at conferences and expositions. Target then promote,
technologies to industry at conf- rnces/expositions as potential paters/buyes.
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U.S. ARMY TANK-AUTOMOTIVE RD&E CENTER

ORTA. Mr. Herbrt Dobbs, Jr. PHONE: (313) 574-5436
U.S. Army TARDEC FAX: (313) 574-6941
ATMN: AMSTA-HT DSN: 786-5436
Warren, M 48397-5000 E-MAIL: dobbshs/occm l c - l.army.mil

ORGANIZATIONAL AREAS OF EXPERTISE

Ground vehicle signatures; rniilimewe wave, infrared, visual, magnetic, seismic, and acoustc and
simulation of ground vehicle signatur enviroammits.

Psychophysical modeling of human perception.

Analysis, compter modeling and physical simulation of ground vehicle ride dynamics, stability and safey;
including commercial trucking.

Ground vehicle mobility analysis for terrains worldwide and dynamic analysis and computer modeling of
vehicle structures.

Thermal stress analysis modeling of engine components.

Automa•ic fire detection and m.nguisn•g.

Teleoperation and autonomous robotic systems for off-road and highway vehicles guidance.

Precision welding of large armor structures.

Larg autmotive composite structures applications, design manufacture and repair.

V'itual reahty prototyping of vehicle systems.

High-speed tracked-vehicle suspension, steering, stability, and dynamics.

Heavy off-road ground vehicle propulsion system integration, including cooling, air filtration, and electric
drive systems.

Infrared imaging of high-speed events.

Concept dewepment design, and prototype fabrication of light through heavy class special purpose
ground vehicles for on-road or off-road duties.

Advanced design and ma fing processes, incorporating automated./flexble mana r planning,
and compute-aded design.

Integratio of ground vehicle control systems for electric power, comtrol, and computer data (Vetronics).
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UNIQUE FACILITIES

Cray 2 Supercomputer - Used for structural analysis, vehick stability, and dynamics studies.

20-ton Capacity Ride Motion Simulator - A computer-controlled 6axis (3 linear, 3 rotational),
hydraulically-drivm simulator, capable of mounting an M l tank tunet, and moving the turret in a
computer-contrOlle simuilation of the comiplete tank traver sing specified coures at a remote test site.
Permits the motions of a particular run over a teat course to be exactly repeated, which is unattainable with
actual driving.

Laminate Object Modeling (LOM) System - A system for rapidly constructing model or light-duty
prototype mechanical parts directly from Compater-Aided Design (CAD) cm Puter files. The system
builds objects as large as 14.5" by 10" by 14" from progressively applied la trs of paper or plastic sheet.

Extreme Resolution Stereoscopic Display - A boom nmunted stereoscopic vision system, for
visualizing in 3 dimensions, any computer-generated scene from any desired position and angle. Permits
realistic intero and exteior views of new vehiczs, with no physical limitations on the operators position.
Used to rapidly evaluate man-machime interfaces and to resolve potential equipment location conflicts
before any physical prototypes are fabricated. A vital element in virtual prototyping operations.

1500 Horsepower Powertrain Test - Facilities for testing complete engine, transmission, cooling, air
cleaner, and driveline systems for both wheeled and tracked propulsion, up to 1500 horsepowqr, in
simulated environments up to 120 degrees Fahrenheit, with solar radiation and winds.

Mechanical Component Test Facilities - Vehicle braking and hydraulic ste testing.

Vehicle Crew Station Simulation Facility - A thee-place advanced vehicle crew-station test system,
equipped with advanced crew displays and controls, and computerized scene generation. Used to research
new control methods, crew configurations and sizes, and advanced vision systems for vehicle crews.

Armor Test Lab - An indoor firing rag facility, equipped with two closed-tube firing systems. Permits
firing projectiles up to 30 millimeters in diameter within closed tubes, against armor material test samples.
Used to evaluate the armor protection of lightly armored vehicles.

Vehicle Fabrication Area - A prototype fabrication and low-rate production facility capable of
designing and fabricating a complete tank, or any other off-road or highway special-purpose ground
vehicle.

Vehicle Test Track - A 1-1/2 mile test track suitable for heavy vehicles, including tanks.
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OFFICE OF RESEARCH AND TECHNOLOGY APPLICATION (ORTA)

The ORTA is staffed by two full-time personnel with a travel budget of S25K per year. The office
integrates Small Business Innovation Raearch (SBIR), In-House Rearch and Development (R&D),
Army Research Office (ARO) projects, Unsolicited Proposals (UP), Technical Industry Liaison Office
(TILO), with the normal ORTA technology transfer (IT) mission for improved TT conmmicatin and
effectiveness. TARDEC associates frequently staff TARDEC technology marketing displays at shows and
conferences. The man-hours contributed are not charged to the ORTA, though the labor contributes
directly to TARDEC IT success.

Publicity:
* Technology marketing displays at shows and conferences
* Established the National Automotive Center to facilitate the domestic automobile industryVs access

to the federal laboratory system
* Hold an annual Business Fair in Warren, MI
* Interaction with MERRA, a non-profit organization which assists Michigan science and

engineering small businesses
* Developed new summaries of TARDEC business and capabilities for distribution to small

businesses
* Organized the USCAR Automotive Technology Exposition, which over 1000 people attended

TECHNICAL REPORTS

FY93
TECHNICAL REPORTS FY92 (throuah June)

Submitted to DTIC 26 23

PUBLICATIONS

FY93

PUBLICATIONS , FY92 (throuah June)

Approximate Number Published 129 141

Typial Publications and Forums:
* Experimental Mechanics
* Journal of Applied Physics
* Magazine of the Association for Unmanned Vehicle Systems
* Optical Engineering
* Physical Sciences Review

Proceedings of the Summer Computer Simulation Conference
* Society of Automotive Engineers Technical Papers
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* Computer-Based Analysis and Comparison of the US and Russsan Heavy Equipment Transport

* Thermomechanical Analysis of a Low Heat Rejection Cylinder Head
0 bmelfigent Mobility: Dual Use for Manned and Unmanned Applications
* Vehicle Design Sensitivity Anabyss Through the Use ofPerformance Surfaces

* Comparative Performance of Active Suspension Concepts
* First International Ground Robotics Competition In 1993
* TARDEC Eyes Electron Beam Curing for Composite Materials
* Technical Development of the Combat Vehicle Tele-Operation rit (CVTK)

CONFERENCES AND SYMPOSIA

FY93
0 FREgS ADSYM SA Y9 thoc Jue

Number in Which Presented 20 25

Selected Conferences and SyMosia:
I I th Internatioal Conference of the International Society for Terrain Vehicle Systems, Lake
Tahoe, NV

* Advance Planning Briefing for Industry, Dearborn M1
* First Annual Ground Robotics Competition, Oakland University, Rochester Hills, Mlf
* TACOM-Industry Logistic Data Symposium, Dearborn, Mfl
* Society of Automotive Engineers Annual Coagrss, Detroit, M1
* Society of Automotive Engineers Off-Hfighway Conferenc, 1993
* Armor Conference
* Ground Mobility Conference

EXCHANGE PROGRAMS

Selected Exchangc Progrms:
* Army High Performnance Computing Research Center
* Martin-Marietta Defnse Systemts
* General Dynamics
* Education Partnership with Wayne State University
* Armored Vehicle Techinologies

RDT&E CONTRACTS
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Selected Contrww• to Commers_'ilze Iehoo/

, The National Automotive Ceater issued a Broad Agemcy Annouceme for proposals to develop

techoloiesin specific area of dual-usc to military ground vehicles and the automobile industry, with the
intent to stimulate technology development in areas which help the auto iusry.

GRANTS AND COOPERATIVE AGREEMENTS

During FY93 a total of $7.8 M in R&D contract awards are projected to be made to Higher

Educational Institutions and Historically Black Colleges.

Donations of Equipment to Universities:
* Wayne State University - ComputW. Equipment

URI and Centers of Excellence:
* University of Wisconsin - Advanced Propulsion
* Auburn Universit - Energy
* University of Delaware - Manufacturing Science
* Massachuses Institute of Technology - Intelligent Control Systems
* University of California, San Diego - Materials
* Cornell University - Mathematics
* University of Minnesota - High Performance Computing Research

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SBIR FUNDING
FY92 FY93

PHASE_ I PHASEI PHASEI PHASEI

$607 K $2,607 K $1,057 K $3,047 K

USE OF LABORATORY FACILITIES

TARDEC currently has 3 non-CRDA activities involving company use of its facilities:

* Cummins Engine Company
1) Testing the qcnde head of an Advanced Ingrated Propulsion System (AIPS) single-

2) Co ting a ih erature oil test (supports the AIPS) in an L1O engine.
General Dynamics Land Systems Division - Software configuration management on a TARDEC
Vax Computer systm
Hughes - Use of TARDEC Vetronic Crew Station Simulator to study tank crew size reduction.
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COOPERATIVE R&D AGREEMENTS (CRDA)

ACTIVE CRDA 's ] RDA' s UNDER NEGOTIATION_|
6 11i

Adr CRDA's Titles:
* Thermal Modeling Software FRED

Partner I ty
* Class VDrnng Simulation

Parow. Academia
* Combustion and Tribology

Partne. Academia
* Hybrid Electric Drive/High Mobility Multipurpose Wheeled Vehicle

Partner: Industry
* Composite Material Prototype

Partner Academia
* Infrared Imaging Software PRISM

Partner Academia

Non-Monetary Contrbutions:
* Labor
* Equipment such as Vehicles

Reasons for Backlog: TARDEC does not have a CRDA processing backlog. However, the CRDAs
under negotiation are due to TARDEC or partner researcher worldoads as well as partner legal
sf n m hesitancy to enter CRDAs.

INTELLECTUAL PROPERTY

PATENTS DURING FY92 & FY93 (through June)

NUMBER NUMBER OF NUMBER OF AMOUNT OF
ISSUED APPLICATIONS LICENSES ROYALTIES

23 25 2 $ 2,130

Selected Patent Titles:
* Hardware Interface for High Speed Video Imaging
* Improved Tow Bar Assembly
* Infinitely Variable Transmission
* Roll Up Jack
* Walking Beam Track Tension Device
* Shock Absorber Bracket and Pin
* Ammunition Compartment Blast Door Lock
* Composite Projectile
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Selmced Patent Agmlication T'dle:

* Traction Boot for Dres
* Jointed Assembly Acated by luid Pressure
* Improved Reactive Armor
* Improved Method to Image High Speed Events
* Method to Attach a Plate to Steel Substrate
* Plural Pass Vision Swtem
* Portable In-Field Engine Tester
* Ballistically Protective Air Passage

Backlog in Patent Applications: There is currently a backlog of 40 patent disclosures, or about I year's
work. The backlog exists due to the normal practice of operating with a large backlog prior to
technology transfer reciving the current importba and can no be reduced because there is no
additial staff to eliminate be backog.

Attorneys Supporting DTT: TARDEC has three attorneys working on domestic technology transfer,
CRDAs patents, and licensing. There is one GM-15, two GS-14s, and one secreta•y. Týere is no
travel budget. The attorneys train engineers in patents and license matters on an individual, as-
needed basis.

TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

TARDEC has spent at least 2 man-years of effort and $50K in travel, materials, and contractor
support costs in supporting the TRP. TARDEC has assisted on 24 proposals in the Development and
Deploymet Activities and 14 proposals in the Education Activity area, for a total of 3S proposals.

INTERACTIONS WITH NON DOD ORGANIZATIONS

Typical Interactions with Other Government Aencies:
* National Parks Service - Procurement of trucks
* National Highway Transportation Safety Administration - Truck rollover and stability analysis
* Eavironmental Protection Agency - Vehicle Emissions
* Department of Energy - Tank armor materials and advanced propulsion
* Departmat of Agriculture - Evaluation and test of biologically derived rubber, fuels, and

lubricants

Typical Interactions with State and Local Governments:
* National Automoai Center - Extensive assistance to the domestic automobile idustry
* Society of Automotive Engine
* Association of Unmanned Vehicle Systems

"Typical Interactions with Industry:
* Michigan Departnent of Commerce - Business fair and local outreach
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Typical hnerwons wth .academi:

* Wayno State University - Researchers taching at the University
* Oakland University - First-ever robotics competition
* University of Michigan, Wayne State University, and National Technological University - Offers

on-site ourses
* Michigan State University
* Michigan Technological University
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PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER (DTT)

Specific plans for improving the technology transfer process.

1. Laboratory Technical Expertise

TARDEC will continue to refine its database on In-Hoase technical xpeNise, facilities, invtmions
and markeable technologies. This Wmnfm helps potential cstomers more efletively
undetand op"uniies in working with TARDEC.

2. ORTA and DTIT Focal Points

The ORTA will seek se-aside funds to foster CRDAs thog direct In-House funding of worthy
proects. Emphasis dual-use deveopmat and leveragn project funds through CRDAs will
continue.

3. Technical Reports and Publications

TARDEC currently awards associates who publish, and dtis practice will contuin.

4. Marketing

Workfo•re education by the ORTA will shift from a pure emphasis on CRDAs, to educatunt
researchers in basic marming. The value of effectridy prasenting TARDEC tcolg
capabilities through publications, meetings and exchange programs will be highlighted.

5. SBIR

Increased cordinatim bewee CRDA activities and te SBIR and IRM D programs will be
sought. In an effort to encourage leveraging of resources, CRDAs will be used topromote
commIrcializtio of successful Phase I and I! SBIR projects. The IR&D progrmn will be used to
idei potential CRDAs.

6. CRDA's and Laboratory Facilities

The ORTA will continue work force education in CRDAs, and to assist TARDEC organizations
and individual associates in setting up CRDAs. Business criteria will govern wheh facility
usage agreements are CRDAs, or other types of agreemen. Rewards for developing CRDAs will
be established.

7. Intellectual Property

Workfbo.e education will incorporat basic edtucation in patents and licensing, and ass for
p-opa~v inventors.
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U.S. Army Tank-Automo:tie RD&E Center (Continued)

S. Technology Reinvestment Project (TRP) Efforts

TARDEC will continue to support the TRP. TARDEC will actively seek TRP projects with

lveragg potential for TARDECs missim-critical technology areas.

9. Interactions with non DoD Organizations

TARDEC will promote CRDA activity with Michigan small business, including the use of
TARDEC facilities, where appropriate. A comptuterfzed Technical Informatio Ceuter (TIC) has
been established at TARDEC. The TIC will subscribe to electronic data services to bring current
technology developments to TARDEC associates.
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U.S. ARMY WATERWAYS EXPERIMENT STATION

ORTAk Mr. Philip Stewart PHONE: (601) 634-4113
ATTN: CEWES-FV FAX: (601) 634-4180
3909 Hails Ferry Road DSN: N/A
Vicksurg MS 39180-6199 E-MAIL: stewarp@exl.wes.army.mil

ORGANIZATIONAL AREAS OF EXPERTISE

Structual hardening, structural dynamics, ground-shock prediction, blast and shock effets, projectile
penetration mechanics, intrusion detection, terrorist threat protection, conventional munitions suMrvivability,
and explosive effects.

Cocret performance, seismic effcts on strucm es, structural materials, and forensics.

Ina technology in the areas of concrete and steel structures, geotechmical engineering hydraulics,
coastal engineering, electrical and mechanical engineering, and operational management of Corps of
ftincers facilities.

Watar and land resoumrc m gement, wastewater management, hazardous waste treatment and disposal,
evironmental chaactraion and renediation, enviraumental health fait and effects, m ental
sensimg wetlAnds, dredgin and dredged material disposal, and water quality modeling.

AirMds and pavements, veicle mobity and trafficability, expedient stufacing dus control, soil and rock
mechanics, foundation design embankment design, slope stability, seepage analysis, earthquake

engieerngengneeinggeology, and geophysics.

Flood control, navigation, and multi-purpose water resources projects involving rivers, reservoirs, or
estuaries. Hyrdnmcmlidmninlmodeling, ship/tow sinmulation, seiettohigh velocity
channels, and groundwater.

Coastal winds, waves, water levels, tides, currents, and th interaction with coastal sediments and
structr. Shore and beach erosion control, coastal flood and storm protection, harbor entrances and
coas channels, and coast structures.

Computer-aided egneering computer-aided design and drafmt softwa enginee high performance
c t gegqa c information systems, image processing, data and video compression,

Amicatfiemu network manmgent, and scientic visoalation.
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U.S. Amvy Waterways Exirlment Station (Continued)

UNIQUE FACILITIES
(Available for mall commnercial firs as well as Deimse Coactor)

Riprap Test Facility - Largest curvd channel test facility in the U.S. It is used to test and develop
design criteria to reduce the coat of riprap in flood control chanmls.

Mobility Research Center - Includes terrain mapping, vehicle model evaluations, and fidd testing
capabilities; mobility specifications for current and future vehicle procurement ar developed for the Army,
Air Foren, Marinmes, and Navy. Over 2,500 acres of on/off road test area in various soil conditions are
available for use in field testing with vehicle i tailored to user needs. Engineering modlin
studies can also be performed.

Large Scale Poly-Axial Rock Testing System - Capable of subjecting a specimen measuring 3m by
3m by im in size topressures in excess of 8,000,000 pounds-force. Automated contrl of the tests allows
independent control of the three axes of loading. Data acquisition is provided for 48 channels of data with
real time data reduction available simultaneously on 2 video screens and 2 plotters.

Pavement Test Facilities - Several facilities are available for testing highway and airfield pavement
materials. A 0.7 mile, two-lane road, divided into 15 sections including curves and grades; a 49-ft diameter
test track bound on the outer edge by a 7-ft wide portland cement concrete and the inner edge by a 3-ft wide
pavement. Various surfacing materials are tested (native soil, crushed aggregate, asphalt, or concrete).

Ship/Tow Simulator - Used to simulate ship motions in restricted waterways in support of navigatio
channel design problems. Hydrodynamic model includes shallow-water effects, bank effects, currents,
wind, and waves.

Hazardous Waste Research Center - Analysis, treatment, and disposal of highly contaminated
sediments in the areas of ex-situ bioremediation, chenical treatment, soil washing, low temperatur thermal
desorpoion, in-situ biormediation, dechlorination, solvent extraction, and others. Capabilities for both
bech and small pilot scale treatability studies.

Coastal Movable Bed Test Facility - A 76,000 sq ft reinforced concrete testing facility for simulating
coastal processes. Directional spectral waves can be generated to study the relcts of"real world waves".

Coastal Field Research Facility - Located on a barrier island on North Carolina's Outer Banks, this
facility consists of a 1,800 ft long concrete and steel pier, 4,500 sq ft main building housing office and
computer facilities, and a 3,300 sq ft annex, all situated on 175 acres with 3,000 ft of ocean and bay
frontage. Insmentation and specialized vehicles are available to support a variety of activities on land
and in the water.

Scientific Visualization Center - A unique facility that uses high-end computer graphics techniques
combined with video capability to addres complex data problems. The Center has high speed
communications access to the Arnnys fourth CRAY-Y-MP supeAcomputer located at WES as well as
national networks.

Projectile Penetration Test Facility - Houses a laboratory 83 nun "gun" developed especially to
investigate anti-penetration shielding techniques against a wide range of projectile threats.
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U.S, Armw Waterways ExperimntW Station (Continued)

OFFICE OF RESEARCH AND TECHNOLOGY APPLICATION (ORTA)

The ORTIý is organizationally locate withn the Offici; of Technical Programs and Plans and is

stafd by one CS-12 GaxxlEnginerwho devotes . .apo Imtely 3/4 man-year of effort on Domestic

TechnoloC Transfer and SBIR programs. Additional manpoawer support is provided by the Office of

Cotmsel on issue related to patents, licensing, and Cooperat-ve R&D Agreements. The budget for such

activities directly related to the ORTA is approximately S200,000. In addition, WES researchers make

apoimateuly 300 presentations at professional confernces echb year. The estimated budget for this one-,

cm-cue researcher-to-researcher technology tranfer is apr mtely S I million.

* Activities Report
* Broad Agency Announcement of current interests
* Fact Sheets on individua technologies

TECHNICAL REPORTS

FY93
TECHNICAL REPORTS FY92 (through June)

Submitted to DTIC 224 77

PUBLICATIONS

FY93
PUBLICATIONS PY92 (through June)

Approximate Number Published 325 257

Tyical Publications and Forums:
* American Society of Civil Engineers (ASCE) Journa of Environmenta Engineering Divisio
* ASCE Joiurnal of Materials in Civil Engieering
* American Society for Photogranmmett and Remote Sensing
* Jounal of Aquatic Plant Management
* Jwunal of Coastal Research
* Sea Technology Magazine

Selected Titles:
* Cleaning Up Department of Defense Installations
*Resin Mochfied Pavement in Airfield Applications
* Modeling Realistic Ship Behavior in Highly Restricted Waterways
* A Decision Support System for Fl7ood Forecasting and Control
* Working with Concretes Based on a High-Performance Blended Cemient
* Verification of the Chesapeake Bay Three-lrmensional Numerical Model
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U.S. Army Waterways Experiment Station (Continued)

CONFERENCES AND SYMPOSIA

FY93
M U3= CES AN~D SYMPO)SIA 1FY92 (tchrough June)

Approximate Number Attended 100 86

Selected Conferences and Symposia:
• Water Quality Enhancement Techniques Workshop, Vicksburg, MS
• Hurricane Andrew: A Taste of the Future? 1993 National Hurricane Conference, Orlando, FL

• National Wetlands Engmeen Workshop, St. Louis, MO
• ASCE Coastal Engineering Practice '92, Long Beach, CA
* Materials Engineering Congress, ASCE, Atlanta, GA
* ASCE 1993 National Conference on Hydraulic Engineering, San Francisco, CA
* American Concrete Institute Annual Convemtion, Dallas, TX
* 38th Annual Society for Advancement of Materials & Plastics Engineering Symposium, Anaheim

EXCHANGE PROGRAMS

Selected Exchange Programs:
* ARO Army Sunumm Faculty Research and Engineering Program - Louisiana State University,

East Carolina University, University of Arizona
* ARO Summer High School Faculty and Science Program
* U.S. Military Academy
* Science and Technical College Students - Mississippi State University, & Jackson State University
• Interagnc Personnel Agreements (EPA) - Texas A&M, West Virginia University and Louisiana

State University

RDT&E CONTRACTS

FY9 2 FY9 3
NUMBER OF CONTRACTS-- FUNDING NUMBER OF C-ONTRACTS FUNDING

98 $9.7 M 88 $8.4 M

Note: Does not include Civil Works contracts.
Selected Contracts to Commercialize Technology:

Trenchess Construction - Evaluation of Methods and Materials to Install and Rehabilitate
Underground Utilities
CCor iaizion: Louisiana Tech University Construction Productivity Advancement Research
Program (CPAR) Contract to evaluate methods and materials to install and rehabilitate
underground utilities with the aim of promoting the commercialization of trenchless technology.

• In-Situ Device to Determine Lateral Earth Pressure
nme£i alization: A SBIR contractor is designing a device to measure lateral earth pressures in-

Situ.
• Falling Beam Soil Saw - An Advanced Process for Forming Underground Cutoff Walls

Cization: A CPAR contract is developing a soil saw.
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U.S. Army Waterways Experiment Station (Continued)

S;elected Commercialized Technologies:

Developed numercal water quality models which am being used by over 50 consulting
firms.
Developed bioengineering technology which is being used by several environmental companies to
arrest erosion occurring at the toe of dik protecting wetlands on the Sacramento River.
Developed pavement technologies such as microwave recycling of highway materials, drop-came
penetrometer, and airfield repair techniques which have all been commercialized.

GRANTS AND COOPERATIVE AGREEMENTS

Donations of Equipment to Universities:
* Alcorn State University - Electronic Equipment
* University of Washington - Otolith Equipment
* University of Maryland, Eastern Shore - Computer Equipment
* University of Massachusetts, Amherst - Loaned a Geanor Simple Shear Device

Investments in University Facilities:
* University of Alaska - Grant for Supercomputer and peripheral Equipment (S19M)
* Rice University - Grant for Equipment and Facilities ($225K)

Education Parnerships:
* Alcom State University
* Vicksburg-Warren County Public School District

* Lewisville Lake En1ea Larning Area (includes Southern Methodist University, Texas
A&M University, Texas Christian University, Texas Woman's University, University of North
Texas, and the University of Texas at Arlington

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SBIR FUNDING
FY92 FY93

PHASE I [ PHASE :II PHASE I PHASE• III PHS

$206 K $466 K $67 K $1,221 K

USE OF LABORATORY FACILITIES

Typical Uses of Facilities:
University of New Orleans - Used the Geophysical Training Facility for a field laboratory.
City of Vidalia, LA - Agreceme to study fixed and moveable bed models on the Murry
Hd -eetcProject
Port of Los Angeles - Agreement to conduct various types of model studies which use unique wave
modeling facilities.
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U.S. Army Waterways Experiment Station (Continued)

COOPERATIVE R&D AGREEMENTS (CRDA)

S~131

Selected Active CRDA's Titles:
* Non-Destructive Testing and Evaluation of Pavements

Parber. Lo4c Govermnen
Masonry Research for bnit States Design

Application of Roller Compacted Concrete Technology to Roadway Paving
Partner: Academia
Trenchless Construction

Partner: Indusmy
Stabilization of High Plasticty Clay Soils Using Discrete Fibers
Parner: Industry

Lab Investment: $1886K in FY92 and $2526K in FY93

Non-Monetary Contributions:
* Services

* Technical Information

Reasons for Backlog: There is currently not a backlog.

INTELLECTUAL PROPERTY

PATENTS DURING FY92 & FY93 (through June)

NUMBER NUMBER OF NUMBER OF AMOUNT OF
ISSUED APPLICATIONS LICENSES ROYALTIES

5 4 N/A N/A

Selected Patent Titles:
* Computer Controlled MW Oven for Water Content Determination; 5,085,527
* .Explosive Stemming Devce; 5,092,245
* Device for Measuring Reflectance/lnuorescence in In-StIu Soil; 5,128,882
* Computer Controlled Ball Valve; 5,178,361
* Modified Tribar Armor Unit, 5,176,466
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U.S. Army Waterways Experiment Station (Continued)

SeleMted Patent Aplication Titles:
* Technquefor Using Electrolytes to Control the Hardeing of Binder on Cement Pastes
* Use of Separated Electrode System in Electrolytwically Setting or Hardening Reactiw Pastes
* �Quick-Release Trigger Mechanismfor Large Loads
* A Technique and Apparatus for Using a Chemical Indicator Tape with a Fiberoptic Cone

Penetrometer to Detect Contaminants in Soil

Backlog in Patent Applications: There is a backlog of approxinmately 15 applications. The backdog is
due to having only one Patent Attorney at WES.

Attorneys Suoting DTT: WES has two Attorneys who provide support, as needed, to the DTr
program. They provide counsel to WES engineers and scientists regarding patent and license
r r and responsibilities through personal interviews. They have also invited Corps HQ
patent counsel to WES on multiple occasions for interviews and seminars with WES engineers and
scientists. The cumulative salary of the two WES attorneys is S 118,765 per year though only 20
percent of their time is devoted to DTT activities.

TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

WES has received two inquiries regarding partnering in a TRP proposal and has agreed to
paioipate in one proposal. Approximately 40 man-hours have been expended evaluating proposals and
discussing potential TRP programs with industry.

INTERACTIONS WITH NON DOD ORGANIZATIONS

Typical Interactions with Other Government Agencies:
* U.S. Coast Guard and National Oceanic and Atmospheric Administration - Electronic Chart

Display Information System (ECDIS)
Interagncy Research Coordination Conference - a biannual con&Tence to discuss research
programs of commnon interest with:
"* Teinessee Valley Authority
"* Bureau of Reclamation
"* Bonneville Power Admninistration
" Western Area Power Administration
Federal Bureau of nvestigation, Department of State, and Envimental Protection Agency - Use
of explosives at a Superfund Cleanup Site
Departmient of Transportation and Department of Energy-Argonne National Lab - Development of
magnetically levitated (MAGLEV) transportation
Federal Aviation Administration - Research on the seismic response of control towers.

Twyical Interactions with State and Local Governments:
* Memoranda of Undesadings (MOU) with several states

Hawaii Department of Transportation - Physical and numerical investigations to optimize the
design of eniargemts of the entrance channel and inner harbor at Barbers Point, Hawaii
Iowa, Colorado, and Texas Departments of Transportation - Evaluation of computer software for
on-line quality control of portland cement concrete production
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U.S. Army Waterways Experiment Station (Continued)

Typical Interactions with State and Local Govenments (Continued):
P*tsbur International Airport - Field tast and evaluation of concrete quality control by hea- and matint methods
New York Department of Transportation - Rehabilitation of locks on the Erie and Oswego Canals
using a precast stay-in-place forming systmn
Orange County California - Hydraulic model study of San Juan Creek

Typical Interactions with Industry:
* Scrpps Oceanographic Institute - Harbor wave modeling and infragravity waves

Sith Energies, Inc. - Model tests to study retrofit of a low-head hydropower plant at Melvin Price
L&D, Mississippi River
A ready-mix concrete plant in Louisville Kentucky - Conduct a seminar and field demonstration
on the use of DELVO technology

* Various private research companies - Provide technical consultation and/or contract R&D
* National Science Foundation - Study tsunami-induced runup on beaches

Typical Interactions with Academi a:
* Scientists are adjunct professors at various universities
* R&D contracts with many universities
* Interagency Personnel Agreements from several universities
* Visited by professors throughout the world for information and consultation
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U.S. Army Watarwa•s Exoedment Station (Continued)

PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER (DTT)

1. Formalize DTT Policy and Procedures for WES

A manual will be published defining WES policy and procedures related to Domestic Technology
Transfer. Patn and Cooperative Research & Development Agreement (CRDA) issues will be
addressed as well as isus related to technical ss-iatanei.momati.

2. Develop Training Materials for Engineers and Scientists

To reinforce the Policies and Procedures Manual, we will prepare a PC-based slide show covering
Domestic Technology Transfer laws and issues. The slide show will be distributed to our
engineers and scientists as an eecutable file on floppy disk. Quick reference cards on CRDAs,
Patents, and Licensing will accompany the disk.

3. Technology Assessment

WES mgineers and scientists will be tasked to prepare fact sheets on technology, techiques, and
software being developed at WES that may have commercial application. These will be reviewed
and used to identify candidates for CRDAs, patent applications, and patent licensing actions.

4. Outreach

A 10 foot long trade show display will be completed for use in publicizing WES technologies
available for CRDAs and licensing. We will begin development of literature products to support
Domestic Technology Transfer marketing efforts such as trade shows and economic development
workshops.
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WALTER REED ARMY INSTITUTE OF RESEARCH

ORTA: COL August Salvado PHONE: (202) 576-3551
WRAIR FAX: (202) 576-3114
Washington, D.C. 20307-5100 DSN: 291-3551

ORGANIZATIONAL AREAS OF EXPERTISE

Development of vaccines directed against infectious agents of military concern using recombinant and
molecular technology along with tissue culture, animal models, and himan studies conducted both in the
U.S. as well as endemic areas throughout the world.

Development of new drugs directed against infectious agents endemic to areas of military concern utilizing
computer modeling, molecular techniques, tissue culture, animal models, and human studies done in the
U.S. as well as endemic areas in other countries.

Development of new and unique vehicles and adjuvants for drug/vaccine delivery that will amplify and
direct the response to these agets resulting in reduced cost, increased safety, and improved efficiency.

Development of new blood products useful in far-forward areas for resuscitation of shock due to trauma
and hemorrhage.

Development of bioabsorbable materials used to control bleeding or to serve as tissue adhesives and
temporary matrices for the development of bone or tendon.

Modeling of injury to the upper airways, lung, or Gasoinest Intestinal (GI) system from blast
oVer'pessure.

Identificatio of tissue iteractions and types of injury related to directed energy sources (microwaves or
lasers) and determination of threshold levels for such injury.

Idetifition of factors most relevant to combat stm and unit cohesion and development of approaches to
m-gas•trss and enhance cohesion.

Devlopment of vaccies and/or drugs to p infection or mitigate the effects of selected unusual
biologic organisms and their toxins.

UNIQUE FACILITIES

GMP Vaccine Pilot Production Facility - Facility provides the capability to produce batches of
vaccine under Good Manufacturing Practices (GMP) standards required by the Food and Drug
Administration (FDA) for human testing in large Phase I efficacy trials.
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Walter Reed Army Institute of Research (Continued)

GMP Peptide Synthesis Facility - Facility provides the ability to synthesize candidate peptides
(portions of proteins) under FDA required GMP standards that can be incorporated into human vaccines.

Vaccine/Drug Delivery Systems - Four different types of sophisticated delivetry systems (several
patented or being patented by WRAIR investigators) provide the capability of markedly amplifymg and
directing the immune response to achieve maximum efficacy for any given vaccine.

Serum Repository - Well documented and catalogued repository of approximately 11 million serum
samples from all active duty and reserve military across the cotinental U.S. over the last 8 years. This
repository is unavailable anywhere else and provides the ability to identify serum markers and establish
epidemiology of disease processes from any region of the country.

U.S. Army HIV Data System (USAHDS) Database - Massive database links demographic and
clinical data on individuals to the 1 I million samples in the Serum Repository.

OCONUS Laboratories - Stable, well established, high quality laboratories on four continents provide
the capability to study the efficacy of relevant drugs and vaccines in regions where the diseases of concern
are endemic.

Blast Overpressure Model - Integrated computer model of several programs that together will predict
the probability and severity of tissue injury to the upper airways, lung, or GI system resulting from
concussive noise waveforms entered into the program.

Shock Tube - Unique and reproducible system to generate concussive noise waveforms and permit
laboratory studies of tissue injury or the effects of such waveforms on physical performance.

Performance Assessment Technology - Battery of standardized tools sensitive to defining disruption
of a spectrum of cognitive abilities under conditions of stress, sleep deprivation, and vironmnta
disturbances.

Behavioral Models - Unique and wel documented spectrum of sophisticated animal models that address
issues from behavioral economics to facors crucial to combat stress.

Resuscitation Models - Highly technical models that provide the ability to study sensors, drugs, and
interventions useful to monitor and reverse hemorrhagic shock with robust, well documented, computer
controlled large and small animal model systems with closed loop rescusitation algorithms based on neural
nets and fuzzy logic controllers capable of outcome prediction.

Automated 3-Dimensional Tissue Culture System - Provides the ability to support skin, bone, and
bone marrow cultures for transplantation or tissue expansion.

Remote Monitored Digital Microscope Imaging System - Provides the ability to remotely monitor
and control the imaging of cells and tissues currently grown on Space Shuttle flights in the Automated 3D
Tissue Culture System.
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Walter Reed Army Institute of Research (Continued)

OFFICE OF RESEARCH AND TECHNOLOGY APPLICATION (ORTA)

The ORTA chief is a Lieutenant Colonel who performs ORTA fiuntions nearly full time.
Additional ORTA support is provided by the Associate Director for Research Marketing and Policy
Developmen and the Deputy Associate Director for Research Management who devote 25 percent and 5
percent, respectively, of their time to ORTA fimuntons. The ORTA budget in FY92 was V lOOK and
S150K in FY93.

Publicity:
0 WRAIR Biannual Report
0 WRAIR Historical Report

* Laboratory of the Year Submission
* Federal Register Announcements
* Montgomery County Hligh Technology Council Meetings

TECHNICAL REPORTS

I FY93
TECHNICAL REPORTS FY92 (truhJune)

Submitted to UYTIC I i 68

PUBLICATIONS

I ___________I CY9 3
PUBLICATIONS CY92 (throucrh June)

Approximate Number Published j468 456

Typical Publications and Forums:
* Journal of the American Medical Association
* Journal of Experimental Medicine
* Journa of Forensic Sciene
* Journal of Infectious Diseases
* Physiology and Behavior
* Vaccine

Selected Titles:
* Recent Advanes in Understandng Clotting and Evaluating patients with Recurrent Thirombosis
* Charcterization ofNaturally Acquired Antibodies to the Non-Repetitive Flankting Regions of the

Circumsporozoite Protein ofPlasmodfum..Falciparum
*Rapfid Generation of Specific Protective Immunity to Francisella-Tularensis
* Neuroreceptors and Glucose-Metabolism in Ep;ilepsy as Studed by Pet Scanning
* Abnormal Cardiovascular-Responses induced by Localized High-Power Mi crowave Exposure
* Clinical and Laboratory Observaitions Following Oral or Inrairmuscular Administration of a Live

Attenuated Hepat itis-A Vaccine Candidate
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Walter Reed Army Institute of Research (Continued)

CONFERENCES AND SYMPOSIA

Selectedl Conferces and SyMo_ a:
* American Society of Microbiology
* Federal Laboratory Consortium
" Inernational Association Biological Standardization Symposium
* Safty and Efficiency of 2nd Generation Vaccines
* Americanaoentrooy Assocton
* •Intenainal Society of Behavioral Neuroscienccs
* Thl Society for Ne
* American Society for Tropical Medicine and Hye
* Federation of American Societies for Experimental Biology
* Th ock Society
* Associatioe for the Advancement of Medical I
* American Society for Biochemistry and Molecular Biology
* American Society of Nephrology

EXCHANGE PROGRAMS

Selected Exchiange Promm:
* National PRc rch Council Postdoctoral Amciateship, Program
S Department of Deftnse Science and Engineering Internship Program for igh School Studen

* Science and Techology College Student Contractors
* Stay in School Programs
* Partners in Education of the DC Public Schools
* Federal In-trgovanmental Personnel Act

RDT&E CONTRACTS

1PY92 FY93
Ml(MM OF CONTRACTj FUNING NUBR OF CON cTRA IODNG

130 $24.2 N 122 $20.6 N

GRANTS AND COOPERATIVE AGREEMENTS

PY92 ]Y93
NUMBERFUNDING NMBER FUNDING

GRANTS 28 $18.5 x 23 $4.9 N
AGREENTS 5 $0.5 __ 9 $18.5 _
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Walter Reed Army Institue of Research (Continued)

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAMS

SBIR FUNDING
FY92 FY93

$50 K 1 $642 K N/A $893 K

COOPERATIVE R&D AGREEMENTS (CRDA)

Selected Active CRDA's Titles
* Immunologic Approaches to Prevent or Treat Infectious Diseases by Using Recombinant Viral

Vectors
Parftne. Industry

* Composite Formulatons oflnsect Repellents
Partner Industry

* Development of Drugs, Vaccines, and Other Medical Products for the Prevention and Treatment
of Malaria and Other Parasitic and infections Diseases
Partner Interational Non-Profit Organization

Crteria, for Deciding if Income is Desired: If the Governiment will makem a significant investment in
conducting research and/or evaluation of a companys product, or if the research and development
may lead to a commercially viable product, then WRAIR will request that the Company partially
reimburse WRMAR in compensation for the R&D effo~rt mn the program.

Non-Monetar Con-traiutions:
* Personnel provided by Industry

F quipment provided by 1ndustry

Reasons for Backlog: Company legal offices require additional education on Technology Transfer and
CRDA's.

INTELLECTUAL PROPERTY

PAT ENT S DURING FY92 &FY93 (through June)
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Walter Reed Army Institute of Research (Continued)

Selected Patent Title:

* Nucleic Acid Probe andMethodfor the Rapid Detection of Typhoid Fever Bacteria; 5,055,394
* Hybridoma Cell Lines andMonoclonal Antibodies to Clostdrium Difficile Toxins A and B;

5,071,759
* Photo Processing Work Station; 5,077,570
* Potentiation oflmmunotoxin Action by BrefeldMn A; 5,112,607
* Bis-Methylene Ether Pyridnium Compound Preparation; 5,130,438
* Compounds Exhibiting And-Parasitic Actnmty and a Methodfor Their Use; 5,204,352

Selected Patent Application Titls:
* Synhetic Peptide Protective Against Malaria and Encoding Genes
* Heterocyclic and Aromatic Thiosemicarbizones Useful in the Treatment of Filanasis
* A Vaccine for Induction ofimmunity to Malaria
* Oral Vaccnefor Immunization Against Enteric Disease
* Protein-Free Medium for Cell Cultivation
* Administration ofLiposomes Containing Peptides or Proteins Including CTL Epitopes of HlV

Proteins

Backlog in Patent Applications: Headquarters, U.S. Army Medical Research and Development
Command (USAMRDC) does not have a backlog in work on patent applications. However,
USAMRDC has inherited invention disclosures from HQDA. These invention disclosures will
soon be processed by a contractor in preparation for conducting patent searches and filing patent
applications.

Attorn S oring_ DTT- Attorney support for WRAIR is provided by HQ USAMRDC, Fort
Detrick, MD. One GS- 14 patent attorney is devoted full time to patent prosecution and licensing.
A second GS-14 general attorney and a Lieutenant Colonel attorney devote approximatey 50
percent and 30 percent, respectively, of their time to technology transfer activities. The current
travel budget is $7,500.

TECHNOLOGY REINVESTMENT PROJECT (TRP) EFFORTS

WRAM cooperated with the Maryland Department of Economic and Employment Devlopmemt in
their submission to the Advanced Research Projects Agency (ARPA). The proposal is for the "Maryland
Health Care Product Alliance" and is being evaluated along with the rest of the TRP proposals.
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INTERACTIONS WITH NON DOD ORGANIZATIONS

"TrMical Interactions with Other Government fencies:
* National Aeronautics and Space Administration - Space tissue loss project
* National Instizutes of Health - Various projects including vaccine development
* Food and Drug Adm aion - Invesgatonal new drug applications (drugs and vaccines) and

compliance with good m practices
S Department of Agriculture - Material Transfer Agreements on antiparasite drug testing.

* Departmeit of State - Special foreign activity laboratories; epidemiology and drug and vaccine
field testing
World Health Organization - Drug and vaccine development WRAIR also provides expert
coslanmtship

Veterans Administration - Numerous cooperative grants

Typical Interactions with State and Local Governments:
* State of Maryland - Support of Department of Economic and Employment Development activities
8 Montgomery County High Technology Council - Member
* Greater Silver Spring Chamber of Commerce - Member

Typical Interactions with Industry:
Numerous interactions through CRDA's and Material Transfer Agreements in the following areas:
* Japanese E Encephalitis Vaccine Development
* HIV drug and vaccine testing
* Insect repellant development and efficacy
* Antibiotic field testing
* Malarial drug and vaccine field testing
* Hepatitis A vaccine trials

Typical Interactions with Academia:
* Uiiversity of Georgia - st om as modeling and drug testing
* University of Maryland - Attenuation of bacterial strains for diarrheal vaccines
* "Virginia Polytechnic Institute and State Univerty - Brucellosis vaccine development
* University of Hawaii - Malaria antigen development for vaccines
* Duke University - Development of Malar enzyme inlhibitors (in negotiation)
* Rtgers University - Development of rianiasis topical repellants
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Walter Reed Army Institute of Research (Continued)

PLANS FOR IMPROVING DOMESTIC TECHNOLOGY TRANSFER

In 1994, the USAM-LDC will improve its technology transfer program by emphasizing marketing
and licensing while solidifying the existing Cooperative Research and Development Agreermn process.

S -ifi¢ Pan

I. Finalization of a local supplement to AR 70-57, which has been approved by Headquarters
Department of the Anry. This local supplement will contain three model Cooperative Research
and Development Agreenmets:

(1) A klg-form for large projects
(2) A short-form for simple transfers of material or information to non-Government parties
(3) A material transfer model for transfer of non-commercial material or information to the
Government for testing.

Final issuance of this supplement will solidify the program by providing a minimal uniform system
throug•out the Cmmiand without curtailing flexibility.

2. Training of all scientists within the Command on basic intellectual property law, the technology
transfer process, and ethics issues unique to technology transfer.

3. Detailed training of ORTAs on commonly negotiated provisions of CRDAs.

4. Establishment of a multi-discipline invention review committee to prioriti invention disclosures

and identify inventions for early marketing efforts.

5. Begin to computerize dt pat= doketing system for the command whih will again aid in

markeff -gorts.
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EXAMPLES OF
U.S. ARMY COMMERCIALIZED TECHNOLOGIES

New OscillatorlAmplifier Components

"The U.S. Army Research Laboratory through its Electronics and Power Sources Directorate
(EPSD), located at Fort Monmouth, N.J., together with Trontech, Inc., located in the proximity of Fort
Monmouth, have been conducting an extremely successful Cooperative Research and Development
Agreement (CRDA) program which addresses an number of government and private sector needs. As a
result of this cooperative program, the following successes have been reported and documented under the
CRDA.

Trontech has designed a millimeter wave communications relay and distribution system for
extending cable television service to high density urban areas where it is impractical to use conventional
cable service. EPSD provided Trontech with test facilities, advanced antenn design techniques, and
t i/antemna evaluation for this new system design.

Trontech has pioneered cellular power amplifiers for cell site transmitters and provided much of
this technology to the cellular phone industry. New amplifier designs, having stringent requiremet for
high purity signals, can only be verified with specialized equipment such as is found at EPSD. EPSD has
extensive experience in this area of technology and is currently working with Trontech in the evaluation of
deveopmntal amplifier units.

Dual Mode Quartz Thermometric Sensing Device

The Electronics and Power Sources Directorate (EPSD) of the Army Research Laboratory has
signed seven partially exclusive Patent Licensing Agreements (PLA's) with three large corporations and
four small businesses. The EPSD patent entitled, Dual Mode Quartz Thermometrc Sensing Devce, has
wide range commerial applications, such as, in conmmucations (satellite, cellular phones and pagers),
navigation (Global Positioning Systems) telecomumuications (digital), and highly accurate digital
thennneteas.

The signif•cance of this invention is that a new and novel method has been developed for use in
microcoputer-compsatmd crystal oscillators (MCXO's), which allows temperature compensation
without the use of ovens or conventional toperafe eatg techniques, which are usually
associated with large, power hungry, oven-controlled sources with long warm-up times. This new
thermometric method allows for a quartz resonator, similar to those used in quartz watches, to sense its
own temperature, thereby overcoming limitations of using external temperature sensors that provide the
info6mation necessary for improviig frequency stability over temperature. The licensees are Motorola,
Ball Efratom, Frequency Electronics, Q-Tech, Vectron, Piezo Crystal and Piezo Technology.
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ExamDles of U.S. Army Commercialized Technoloales (Continued)

Sequential Electrochemical Reduction

The Electronics and Power Sources Directorate of the Army Reavh Laboratory has jointly
deveope Sequential letolic Reduction Analysis (SERA) with Rockwell Science Center.

The SERA method permits non-destructive assessment of solderability loss associated with surface
oxides on metals, including printed circuit board through-holes and surface pads. Currently, printed circuit
board solderability is tested by destructive and subjective methods. SERA reportedly predicts solderability
by electrochemically reducing the oxides firon the surface of the plated through-hold or pad. The Army
Research Laboratory estimates that resulting cost reduction for electronic systems through the application
of this technique could reach S 1O0 million a year within the Department of Defense.

Geographic Resources Analysis Support System (GRASS)

Tbe U.S. Army Construction Engineering Researc Laboratories Lab was a winner
in the 1993 Federal Laboratory Consortium competition for excllenoe in technology transfer. The awards
to Mr. William Goran and his team recpoize te significant accomplishments in transferring Geographic
Resources Analysis Support System technology from the defense to the private sector.

GRASS provides management tools to Army environmenal planners and land managers. GRASS
also has many applications for Civil Works project planning and design. GRASS has many capabilities,
including the handling of different data representations such as raster (or grid cell) data, vector (or line)
data, point data, and imagery (satellite or aerial photographic) data. The ability to link to a data base
management system for additional data storage or definition is also present.

Besides military installation planners, GRASS users now include Corps districts and division, the
Soil Conservation Service, the National Park Service, and U.S. Geological Survey, the Federal Bureau of
Investigation, National Aeronautics and Space Administrion and many universities, comnwcial firms,
and State and local organizatims.

Shelf Stable Bread Products

Successful development of shelf stable pouch bread products required extensive studies on the
mechanisms of the complex chemical reactions that limit the storage stability of bakery products. The U.S.
Army Natick Research, Development and Engineering Center and several commercial baking firms
conducted exensive studies to define the quality deficiencies of stored bakery products and to develop
fomulations and processes that retard or inhibit the degradation processes. This unique technology has
now been applied to the development of novel shelf stable products such as buitos, pizza and deli
sandwiches, in addition to a new line of shelf stable pound cakes. Companies currently producing shelf
stable bakery products include Sterling Foods, Miss King's Kitchens Incorporated, Oregon Freeze Dry
Incorporate and RAFCO.
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Examples of U.S. Army Commerciall•zd Technoloaies (Continued)

Synthetic Down Batting

A staple-bonded batt was developed, which is now conumercally available under the trade name
Primaloft. Primaloft is comprised of 85% 0.5 denier per fila (dpi) polyester fibers and 15% 4.0 dpf
bicompoemat polyester binder fibers. This syntheic highloft alternative, modeled after waterfowl down,
will provide the insulating compression, and recovery properties of down but unlk down will nmintain its
insulating value when wet. Primaloft can now be found in designe apparel, ski wear, extreme weather
wear, glove sleeping bas, comforters and pillows. In 1991, Pimaloft won an R&D 100 Award,
onsored by R&D Magazine, which was awarded jointly to U.S. Army Natick Research, Development

and Eagngeenng Center and Albany International.

Dental Liquid Meals

The development of a ration system designed for patients who cannot cat solid food due to eating
disorders, such as broken jaws and other dental injuries, was requested by the Office of The Surgeon
General. Liquid diets previously used in hospital feding required substantial preparation time and
equipment and were not acceptable to patients. The Denal Liquid Ration developed by U.S. Army Natick
Research, Developmett and Engineering Center consists of dehydrated powders that, when reconstituted
with water, are sippable through a straw and taste like normal components of a meal.

In FY92, the Dental Liquid Ration was accepted by the Surgeon General and is now being
procured for hospital use. A Cooperative Research and Development Agreement was initiated with Land
O(Lakes, Procor Technologies (now Advanced Food Science Incorporated) to apply the developed
technologies to industrial processes for commercialization of the ration. Thermo Pac, Incorporated, Stone
Mountain, GA, has completed a commercial production of the 36 food products to demonstrate
producibility.

UltravioletlOzone Cleaning Technology

The ultraviolet (UV)/ozone cleaning technology was inveted and developed in-house by Army
researchers at the Electronmics and Power Sources Directorate of the Army Research Laboratory. The
technology resilt in near-atomic cleanliness levels; it is simple and inexpensive to apply. At least six
m a urers in the USA and Japan are making UV/ozone cleaners according to the Army invention.
Although the method was originally developed for cleaning quartz resonators, it is now widely used in the
semiconductor, optical coating, plating, and welding industries.
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Examoles of U.S. Anny Commercialized Technologies (Continued)

Laser and Electro-Optic Control Systems

The Army developed laser and electro-optic control systems that provided early designs for todays
systems in fiber-optic com-unications, laser compact disk players, laser printers, and laser surgery.
Surgons have used the laser's intense, narrow beam of light to "weld" detached retinas and to cut and
cauter tissues ni mere fiactions of a second without damaging surrounding healthy tissue.

Image Intensification

I17, Roanoke, Virginia, is about to market a commercial night vision binocular. This device used
second generation image intensification technology which was a direct off-shoot from U.S. Army Night
Vision and Electronic Sensors Directorate sponsored developments. Ihese devices currently have a
rcommended retail price of approximately $2400. If current efforts are successful significant price
reductions could occur, the goal of which is to get under $1000 to compete with Russian imports. 1TT has
been a fornal supporter of people with night blindness through the Retinitis Pigmentosis Foundation (RP).

Far Infrared Thermal Imaging (FLIR)

FUR Systems, Inc. has fielded enhanced first generation FLIR systems for commercial use and
has recently joined with Bell Helicopter Textron, Inc. to integrate and market their Model 2000 A/B FLIR
system in rotary and fixed wing commercial aircraft.

Uncooled FUR Sensor Technology developed under contact with U.S. Army Night Vision and
Electronic Snso Directorate could revolutionize automobile driving technology in the future. General
Motors is expected to have an uncooled thermal imaging sensor option available on their Cadillac
automobiles in the 1995 model year. This device will feature a display which will indicate potential road
hazards and provide warning of obstacles when driving at night and under indement driving conditions
such as cyclists, animals, abandoned vehicles, pedestrians, and etc.

Structural Foams

A hip joint manufacturer has signed an agreement to use structural foams for nmusculoskeletal
applications, pending approval from the Food and Drug Administration. The Automotive Industry is also
looking at utilizing the material as part of its exhaust systems to control volatile organic content emission
levels. The basis for manufacturing structural foams was developed to insulate hot gas nozzles in rockets
through the U.S. Army Space and Strategic Defense Commands Small Business Innovation Research
program with Ultramet, Incorporated.
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Exam les, of U.S. Army Commercialized Technologies (Continued)

Water Purification

May eaney shelters now have th capability of treaing, storing, and distributing potable
watrw using Raerse Osmosis Multi-Element Modules developed by the U.S. Army Bevo Research
Developmmt and Engineerng Center. These modules enable the user to quicldy and easily produce potable
water from moet water sources including salt water.

Also, third world countries ae currently using Electrolytic Sterilization for sterilizing potable
wer. IElectrolytic Stcrilizaon uses mixed oxidants to remove the taste of chlorinaion frtm dimfected
wamr and was developed by the U.S. Army Belvoir Research Development and Eagineering Cener.

Optical Waveguldes

Over 50 one- to four-channel wavelength division multiplexers have recently been marketed
o =ally by Physical Optics Corporaion. The wavelength division multiplexers are used in spacL-

based surveillance networks, commercial computer networks, cmm ications applications, fast optical
data buses, fanouts, multichip module optical interconnects, and chip-level s. The wavelength
division multipleIers were developed as a result of U.S. Army Space and Strategic Defense Comnand's
development of optical waveguides through a Small Business Innovation Research program with Physical
Optics Corporation.

Ballistic Protective Materials

Numerous body armor items developed by the U.S. Army Natick Research Development and
Eagineering Center are being manufactured commerially. Civilian law enforcement officils, the Secret
Servic and the Federal Bureau of Inestgtion an are using the highly orientd, high modulus, low
"elnatin Pom -b fibrous ballisi pro e ma . Many lives have been saved as a result of
the &dvopmnt ofthe ballistic protective materials.

Anti-Valarial Drugs

Mefloquine and halofntuine are anti-mlarial drugs which were developed in the 1950's at the
Walter Reed Army Institute of Research and were commercialized in the 1980's in Europe. They are now
approved for use in the United States.
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Exanwles of U.S. Army Commerclalized Technologies (Continued)

Bum Dressing

Sulfnylon crem is a bum dressing developed at the U.S. Army Institute for Surgical Research.
ft is conunercially available and widely used in the United States.

Customized Protein Production Kit

A pl chain reaction kit abling the production of customized pr in a totally in
process was invented at Walter Reed Army Institute of Research and is now commercially available.

Vaccine Development Tool

An invention to reduce error rate and increase throughput for accurate production of synthetic
peptides for ascertaining antibody reactivity was made at Walter Reed Army Institute of Research and is
now commercially available.

Shock Treatment

MAT trousers were developed at the U.S. Aeromedical Reserch Laboratory and are now standard
Streatmient for early mrament of shock.
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