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i April 1987 4;‘::"
| PREFACE R
| > on August 18, 1986 Secretary of Defense Caspar W. o ,3:“5!
% “Weinberger announce;“;;;wgzigétion'6fm"§;;iirbusiness firms whose gggg
é proposals under ?hase I of the Fiscal Year}{;;;J1986 Department g&gﬁ
| of Defense*tPoD) Small Business Innovation Research (SBIR) Eﬁgi
Program will be funded upon successful completion of contract ?%E?

? negotiations. h&?{
The selection of 1,018 proposals, from small business %ﬁ?@

research and developmenf}kR&Bé\%ontractors, was made from 5,558 ;éﬁ
WO

proposals received by the Military Departments, the Defense

: ;-;? y
o i b

Advanceqagcsgarch Projects Agenty§(£ﬁkpk%f the Defense Nuclear

he TRAR RS,
L2 o L

"

- L
Agency<+{PNKY, and the Strategic Defense Initiative Organization
{/9*—€SB{GJ~in response to the FY 1986 solicitations distributed on
October 1, 1985 with a closing date of January 9, 1986.
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In order to make information available on the technical b

-
-
2
",

content of the Phase I projects supported by the Department of
Defense SBIR Program, this report presents the abstracts of those
proposals which have resulted in contract awards. Further, the

name and address of the firm performing the work are given for T

Be el
e

those who may desire additional information about the project. N

Venture capital and large industrial firms that may have an

interest in the research described in the abstracts in this 0

publication are encouraged to contact the SBIR firm whose name

and address are shown.
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INTRODUCTION
On July 22, 1982 the President signed the "Small Business
Innovation Development Act of 1982" (Public Law 97-219). This
law, effective October 1, 1982, is designed to give small high
technology firms a greater share of Federal R§D contract awards.

The Act mandates that all Federal Agencies establish an SBIR

P |-

A2

program if their FY 1982 extramural budgets for R&D exceeded a

=

-
e

threshold figure of $100 million. (There are eleven government

Lo

agencies meeting this requirement.) Beginning in FY 1983, DoD

must make available the following percentages of its extramural

-’

R§D budget for this program:
FY 1983 FY 1984 FY 1985 FY 1986 FY 1987 FY 1988

bt
o~
B
%4

>

Percentage 0.1 0.3 0.5 1.0 1.25 1.25
Estimated 16.7M 43M 79M 150M 204M 262M
Dollars

Actual

Avarded 20.6M 44 .6M 78.2M 150.7M

Dollars

Objectives:

Objectives of the DoD SBIR Program include stimulating

technological innovation in the private sector, strengthening the

—— T e
- =

role of small business in meeting DoD research and development

needs, fostering and encouraging participation by minority and

g,
e

disadvantaged persons in technological innovation, and increasing

- rvwvw v.‘r’v'\ Wv -~ -
g 2 4 !
3

the commercial application of DoD-supported research or research

and development results.
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The SBIR Program consists of three distinct phases. Under
Phase I, DoD Components make awards to small businesses,
typically of one half to one man-year effort over a period
generally not to exceed six months, subject to negotiation.
Phase I is to determine, insofar as possible, the scientific or
technical merit and feasibility of ideas or concepts submitted in
response to SBIR topics. All DoD topics address specific R§D
needs to improve our defense posture. Proposals selected for
contract award are those which contain an approach or idea that
holds promise to provide an answer to the specific problem
addressed in the topic. The successful completion of Phase I is
a prerequisite for further DoD support in Phase II.

Phase II awards will be made only to firms on the basis of
results from the Phase I effort, and the scientific and technical
merit of the Phase II proposal. In addition, proposals which
identify a follow-on Phase III funding commitment from non-
Federal sources will be given special consideration. Phase II
awards will typically cover two to five man-years of effort over
a period generally not to exceed 24 months, also subject to
negotiation. The number of Phase II awards will depend upon the
success rate of the Phase I effort and availability of funds.
Phase II is the principal research or research and development
effort, and will require a more comprehensive proposal which

outlines the intended effort in detail.
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Phase III is expected to involve private-sector investment .ﬁa'

and support for any necessary development that will bring an 5;ﬁ
innovation to the marketplace. Also, under Phase III, DoD may g%
award follow-on contracts not funded by the SBIR Program for -?E
products or processes meeting DoD mission needs. th
Selection Criteria é;g
Phase I proposals received in each topic area in the DoD ‘E%
solicitation brochure are evaluated on a competitive basis in the -
organization which generated the topic, by scientists and 'f$
engineers knowledgeable in that area and in accordance with the :»‘
W

following criteria:

1. The scientific/technical quality of the research

proposal and its relevance

emphasis on its innovation

to the topic description, with special

and originality.

s }}’,‘,T;

4

2. Qualifications of the principal investigator, other key ?*‘
staff, and consultants, if any, and the adequacy of available or ﬁ}%
obtainable instrumentation and facilities. ;f

3. Anticipated benefits of the research to the total DoD 3%3
research and development effort. 5%2

4. Adequacy of the Phase I proposed effort to show progress ;ja
toward demonstrating the feasibility of the concept. 1’

Reviewers base their conclusions only on information
contained in the proposal. Final funding decisions are made on
the basis of the criteria stated above along with considerations
of such factors as duplication with other ongoing work and the

overall program balance.

iv
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FY 1983 Program o
et
[ - "l
Number of Proposals Phase I Phase II T
Topics Received Awards Awards 'n::;'z;:"e!
!5." .vii:
Q,C’Q'l"'!
Army 182 1121 98 a5 R
Navy 131 944 66 45 o
Air Force 75 496 99 49 NG
DARPA 8 128 12 8 i
DNA 10 88 8 2 W
406 27717 283 149 pSati,
i,
FY 1984 Program St
ares e
5 l‘-s
Number of Proposals Phase I Phase II .:_\.'_:::f‘,
Topics Received Awards Awards Ik
o:\;:':.?::’
Army 111 761 81 33 Xt
Navy 147 847 99 52 Wt
Air Force 283 1212 162 73 Ak
DARPA 17 107 15 7 f
DNA 8 80 12 0 NG
566 3007 369 165 e,
(8 -.‘,u_-_
?.:*-;&i'
FY 1985 Program -
i
U ,0. ‘
Number of Proposals Phase 1 Phase II ::'::,: :‘.::
Topics Received Awards Awards KA
['I:"C..:l
Army 111 808 125 60 BN
Navy 138 851 110 SS KA
Air Force 218 1272 238 118 5‘}',: ;
DARPA 17 130 14 8 ROSAS
DNA 7 95 18 2 Fan
SDIO 18 415 36 0 P .
509 3571 541 243 ﬁ
oy




FY 1986 Program

Number of Topics Proposals Received Phase I Awards

Army 225 1642 244
Navy 190 1219 224
Air Force 304 1794 306
DARPA 22 177 44
DNA 7 171 46
SDIO 12 _552 _154

760 5§55 1018
Summary

Presentation of the technical abstracts which describe the
nature of the funded FY 1985 Phase I SBIR projects is the main
purpose of this report. Proprietary information is not provided
in these abstracts, therefore, technical details may be missing.
For this reason, the report supplies the names of individuals in
the small business firms who may be contacted should more

information be needed on a specific project.

Future Directions of SBIR Program

Public Law 99-443, the "Small Business Innovation Act of

1986" was signed by the President on October 6, 1986. This law

reauthorized P.L. 97-219 to extend the "Sunset Clause" to




3

1993; to continue 1.25 percent taxation of the extramural
research and development budget; and excludes from taxation those
amounts of the DoD research and development budget obligated

solely for operational systems development.




SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 1

FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT
3C SYSTEMS INC NAVY § 40,632

620 ARGYLE RD
WYNNEWOOD, PA 19096
MURRAY KORNHAUSER
TITLE:
STUDY TO DEVELOP PREDICTIVE METHODS FOR ASSESSING MUNITION
SENSITIVITY
T 60 OFFICE: NAVSEA

THE OBJECTIVES OF PHASE 1 ARE TO ACQUIRE AND ASSEMBLE DATA ON
MUNITION SENSITIVITY TO DYNAMIC INPUTS, DEVELOP DISCRETE ELEMENT
CODES FOR LOADING AND REACTION OF EXPLOSIVES AND MUNITIONS, EVALUATE
THE PREDICTIVE UTILITY OF THESE CODES TO PREDICT REACTION THRESHOLDS
OF MUNITIONS, AND TO PLAN THE PHASE 2 PROGRAM OF TESTING AND COMPUTER
MODEL IMPROVEMENT. THE GENERAL APPROACH IN PHASE 1 IS TO EVALUATE
THE EFFECTIVENESS OF DISCRETE ELEMENT CODES TO PREDICT MUNITION
SENSITIVITY BY FIRST ASSEMBLING SENSITIVITY DATA FROM THE NAVY, ARMY
AND AIR FORCE AND THEN EXERCISING THE EXISTING AND NEWLY DEVELOPED
(IN PHASE 1) CODES AGAINST THESE DATA. THE RESULTS WILL BE AN
EVALUATION OF THE STATE-OF-THE-ART OF PREDICTION EFFECTIVENESS, A
COMPENDIUM OF EXPLOSIVE AND MUNITION SENSITIVITY DATA, AND A PHASE 2
PLAN TO PROCURE MORE DATA AND TO IMPROVE PREDICTIVE CODES.

3C SYSTEMS INC NAVY $ 50,204
620 ARGYLE RD
WYNNEWOOD, PA 19096
MURRAY KORNHAUSER
TITLE:
STUDY TO DEVELOP PREDICTIVE METHODS FOR ASSESSING MUNITION
SYMPATHETIC DETONATION
T 59 OFFICE: NAVSEA

THE OBJECTIVES OF PHASE 1 ARE TO ACQUIRE AND ASSEMBLE DATA ON
MUNITION SENSITIVITY TO SYMPATHETIC DETONATION, DEVELOP DISCRETE
ELEMENT CODES FOR LOADING AND REACTION OF EXPLOSIVES, EVALUATE THE
PREDICTIVE UTILITY OF THESE CODES TO PREDICT SYMPATHETIC DETONATION
OF MUNITIONS, AND TO PLAN THE PHASE 2 PROGRAM OF TESTING AND COMPUTER
MODEL IMPROVEMENT. THE GENERAL APPROACH TO PHASE 1 IS TO EVALUATE
THE EFFECTIVENESS OF DISCRETE ELEMENT CODES TO PREDICT MUNITION
SENSITIVITY BY FIRST ASSEMBLING SYMPATHETIC DETONATION DATA FROM THE
NAVY, ARMY AND AIR FORCE AND THEN EXERCISING THE EXISTING AND NEWLY




SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM -~ PHASE I PAGE 2

FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

DEVELOPED (IN PHASE 1) CODES AGAINST THESE DATA. THE RESULTS WILL
BE AN EVALUATION OF THE STATE~-OF-THE~-ART OF PREDICTION OF EFFECTIVE-
NESS, A COMPENDIUM OF EXPLOSIVE AND MUNITION SENSITIVITY DATA, AND
A PHASE 2 PLAN TO PROCURE MORE DATA AND IMPROVE PREDICTIVE CODES.

A/G TECHNOLOGY CORP AF $ 49,931
34 WEXFORD ST
NEEDHAM, MA 02194
DR ARYE GOLLAN
TITLE:
ADVANCED PERMEABLE MEMBRANE OBIGGS/OBOGS SYSTEM
T 94 OFFICE: ASD/XR

THE OVERALL OBJECTIVE OF THE PHASE I PROGRAM IS TO DEMONSTRATE THE
FEASIBILITY OF NEWLY DEVELOPED ADVANCED PERMEABLE MEMBRANES FOR THE
COMBINED DUTIES ON MILITARY AIRCRAFT OF NITROGEN GENERATION TO INERT
FUEL TANKS AND OXYGEN GENERATION FOR PILOT BREATHING IN A UNIQUE SYS-
TEM ARRANGEMENT. THESE COMPACT AND LIGHTWEIGHT MEMBRANES LEND THEM-
SELVES TO A MORE EFFICIENT OBIGGS/OBOGS DESIGN COMBINATION THAN
FEASIBLE WITH PREVIOUSLY TESTED MEMBRANES FOR ON-BOARD AIRCRAFT GAS
GENERATION. THE PHASE 1 PROGRAM WILL FOCUS ON ACQUIRING BASIC MEM-
BRANE PERFORMANCE DATA WHILE OPERATING IN THE DUAL OBIGGS/OBOGS ROLE
AND ON PERMEABLE MEMBRANE CARTRIDGE DESIGN AND OPERATING MODES TO DE-
TERMINE THE QUALITY OF THE OXYGEN PRODUCED AND TO ASSESS THE OVERALL
SYSTEM WEIGHT, SPACE AND BLEED AIR REQUIREMENTS. ONE OF THE KEYS TO
BEING ABLE TO IMPLEMENT THE DUAL OBIGGS/OBOGS CONCEPT IS TO DEMON-
STRATE PRODUCTION OF A SUITABLE FLOW AND QUALITY OF OXYGEN USING THE
VENTED OEA FROM THE OBIGGS AS THE FEED GAS TO THE OBOGS. IN THIS
MANNER THE BLEED AIR REQUIREMENTS WILL BE MINIMIZED. THE OXYGEN
PRODUCTION MAY PROCEED BY USE OF MEMBRANE CARTRIDGES AS COLUMNS
(I.E., SINGLE STAGE REFLUX SYSTEMS), BY USE OF PRESSURIZED STAGED
CARTRIDGES OR BY A COMBINATION OF THESE CARTRIDGE/OPERATING MODE
OPTIONS TO PRODUCE THE REQUIRED OXYGEN FLOW/QUALITY WITH THE LOWEST
WEIGHT/VOLUME REQUIREMENT. THUS, THE PHASE 1 PROGRAM WILL BE GEARED

AT INDICATING THE PREFERRED CONFIGURATION OF THE OBOGS PORTION OF THE
SYSTEM.

ABARIS NAVY $ 49,983
1254 ST ALBERTS DR

RENO, NV 89503
WILLIAM L MURPHY
TITLE:
ASSESSMENT OF FIBER REINFORCED PLASTICS FOR COMBATANT SUBMARINE
STRUCTURES
T 50 OFFICE: NAVSEA

FIBER REINFORCED PLASTIC COMPOSITE MATERIALS ARE AVAILABLE WITH A
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‘._SA A_fl.. N, L\.L..L\.L’L A fn_ci‘l‘.; Yacea FTT PUUR TS

e AT

T
-

P

a’b

S




£} LY = (3 I ANRKITANEFE X NTAY (8 A N ‘g 8%, 413 4V + v U # * 1 t v et Q [ 1o v B g W X1 Wy
S

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 3 =
FISCAL YEAR 1986 )

AWARDED ¥
SUBMITTED BY DEPT AMOUNT %

VARIETY OF PERFORMANCE FACTORS AND MANUFACTURING METHODS. THERE ARE
SEVERAL STRUCTURAL CONCEPTS THAT CAN BE UTILIZED WITH COMPOSITES. %
THIS PROJECT IS TO PERFORM A FEASIBILITY STUDY TO DETERMINE THE i
APPLICABILITY OF FIBER REINFORCED PLASTIC COMPOSITE MATERIALS FOR

COMBATANT SUBMARINE STRUCTURES. EXAMPLES OF STRUCTURES TO BE AN- *v
ALYZED ARE THE PRESSURE HULL, HIGH PRESSURE GAS FLASKS, WEAPONS A
STOWAGE STRUCTURE, CONTROL SURFACES, BED PLATES, PIPE HANGARS AND pon
NON BUILT-IN TANKS. THE SCOPE OF THE CONTRACT WILL LIMIT THE DETAIL N
THAT CAN BE ACHIEVED. A METHODOLOGY FOR FURTHER ANALYSIS WILL BE 'Q

DEVELOPED. THE CAPABILITY OF THE COMPOSITES INDUSTRY TO DEVELOP THE
STRUCTURE WILL BE ASSESSED. THE WEIGHT SAVINGS THAT CAN BE ACHIEVED
WILL BE ESTIMATED, AS WELL AS THE ASSOCIATED TECHNICAL RISKS FOR
DEVELOPMENT. AS COMPOSITES ARE SIGNIFICANTLY MORE RESISTANT TO
CORROSION THAN METALS, THE POTENTIAL REDUCTION OF LIFE CYCLE COSTS
WILL BE STUDIED.

‘,." TP SN o g

ABEL CO ARMY $ 50,000

SR 774 - BOX 267

PEMBROKE, VA 24136

KENNETH ABEL

TITLE:

LOW TEMPERATURE HUMIDITY MEASUREMENT USING LUMINESCENCE QUENCHING
T 75 OFFICE: LABCOM/ASL

ARARR

e

CRESP

THIS PROPOSAL 1S TO INVESTIGATE THE FEASIBILITY OF UTILIZING
LUMINESCENCE QUENCHING FOR MEASUREMENT OF RELATIVE HUMIDITY AT
TEMPERATURES FOUND IN ARCTIC ENVIRONMENTS. IT IS BASED ON THE
OBSERVATION THAT CERTAIN FLUORESCENT AND PHOSPHORESCENT COMPOUNDS,
IMMOBILIZED ON SPECIFIC SUBSTRATES, SHOW A LUMINESCENT RESPONSE
WHOSE INTENSITY IS PROPORTIONAL TO RELATIVE HUMIDITY OR THE PRO-
PORTION OF WATER VAPOR PRESENT IN THE ATMOSPHERE.

. \.".

.,,,....-
L2 F A

%y %y

ACCSYS TECHNOLOGY INC SDIO $ 80,490
1040 SERPENTINE LN -~ STE 208
PLEASANTON, CA 94566

[V A
)
/]

S’“ "l

ROBERT W HAMM
TITLE:

SPACE BASED NPB LINAC SYSTEM X

T 1 OFFICE: i

-

o

f‘

\*

THE STRATEGIC DEFENSE INITIATIVE OFFICE IS CONDUCTING RESEARCH ON THE

3




SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 4
FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

-—— e e - = - - - -—— — - -—— v ——

! FEASIBILITY OF USING NEUTRAL PARTICLE BEAMS IN A SPACE-BASED DEFENSE
SYSTEM. RADIO-FREQUENCY LINEAR ACCELERATORS (LINACS) ARE USED TO

! CREATE ENERGETIC, HIGH-BRIGHTNESS NEGATIVE ION BEAMS, WHICH ARE THEN
STRIPPED OF THEIR EXCESS ELECTRONS TO FORM NEUTRAL PARTICLE BEAMS
(NPB). ALTHOUGH THE BASIC COMPONENTS FOR AN NPB SYSTEM ARE AVAIL-

! ABLE, SIGNIFICANT REDUCTIONS IN THE SIZE AND REQUIRED POWER WILL BE
NECESSARY FOR THE SPACE OPERATION OF A FULL-SCALE SYSTEM. THE OB~
JECTIVE OF THE PROPOSED RESEARCH IS TO DESIGN A LIGHTWEIGHT, EFFI-

! CIENT NPB LINAC DESIGNED FOR SPACE-BASED OPERATION. THIS WILL RE-
QUIRE DETERMINATION OF THE OPTIMUM LINAC OPERATING FREQUENCY NECES-
SARY TO OBTAIN THE BEAM REQUIREMENTS, AS WELL AS NEW TECHNOLOGY AND
MATERIALS FOR MAINTAINING THE MECHANICAL AND ELECTRICAL STABILITY
DURING REMOTE SPACE OPERATION. SIMULTANEOUS OPTIMIZATION OF THE
LINAC, RF POWER SOURCE, AND PRIMARY POWER SOURCE WILL BE COUPLED WITH
NEW MECHANICAL DESIGNS AND CRYOGENIC OPERATING TECHNIQUES TO COMPLETE
THE SPECIFICATION OF A SPACE-BASED NPB LINAC SYSTEM.

ACTIVE E-O SYSTEMS INC AF $ 58,399
21 WORTHEN RD
LEXINGTON, MA 02173
DR THOMAS R GURSKI
TITLE:
AUTOMATED AIRBORNE VEHICLE DETECTION AND REPORTING
T 39 OFFICE: ESD/XRCT

LOW FLYING AIRCRAFT CANNOT BE DETECTED BY STANDARD RADAR BECAUSE OF
INTERFERENCE FROM CLUTTER. THIS PROPOSAL DESCRIBES A COHERENT

LASER RADAR SYSTEM APPROACH, CONSISTING OF 2 km SPACED LASER RADAR
SITES THAT SCAN THE SKY IN ELEVATION ANGLE, WHICH CAN DETECT AIRCRAFT
BETWEEN THE HORIZON AND 300 METER ALTITUDE. EACH SITE WILL BE
BATTERY POWERED AND INTERCONNECTED BY A FIBEROPTIC LOCAL AREA NETWORK
TO A CENTRAL RECEIVER SITE. THIS PROPOSED STUDY WILL DEVELOP AN
OPTIMUM OPERATIONAL SCENARIO FOR THE SYSTEM, DO SYSTEM SENSITIVITY
ANALYSIS BASED ON LESS THAN IDEAL ATMOSPHERIC VISIBILITY CONDITIONS,
IDENTIFY KEY HARDWARE COMPONENTS, DETERMINE THEIR SUITABILITY FOR

THE PROPOSED SYSTEM, AND INDICATE WHERE FURTHER DEVELOPMENT IS RE-
QUIRED. A PRELIMINARY DESIGN AND TEST PLAN FOR DEMONSTRATION OF THE
PROPOSED SYSTEM AT A TEST RANGE WILL BE DEVELOPED.

ADA TECHNOLOGIES INC AF $ 54,137
6973 S- ANDES CIR

AURORA, ©O 80016

JAMES R BUTZ

TITLE:

| MULTIPLE BURST AIRSLAP LOADING PREDICTIONS FOR THREATS OF CONCERN
T 239 OFFICE: BMO/MYSC

A PROJECT IS PROPOSED WHERE EXISTING MODELS ARE USED TO PREDICT THE
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SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 5
FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

EFFECT OF MULTIPLE BURST AIRSLAP ON HARDENED SILOS. A SMALL NUMER
OF THREAT/TARGET CONFIGURATIONS WILL BE SELECTED AS REPRESENTATIVE OF
THOSE OF GREATEST INTEREST OR AS BOUNDING THE AIRSLAP PROBLEM. THE
MODELS WILL BE EVALUATED AND MATCHED TO THE THREAT/TARGET CASES FOR
OPTIMUM PERFORMANCE. THE PREDICTIONS WILL BE TABULATED AS A REFER-
ENCE. FOR SOME CASES, SEVERAL MODELS WILL BE APPLIED, AND THE PRE-
DICTIONS COMPARED AS AN EVALUATION OF THE MODEL PERFORMANCE. FINALLY
MODIFIED VALUES FOR THE GEOPHYSICAL PROPERTIES OF THE LOCAL GEOLOGY
WILL BE USED TO SIMULATE THE EFFECT OF A FIRST ATTACK. A SECOND
STRIKE THREAT WILL THEN BE RUN FOR THE CASES, TO OBTAIN PREDICTIONS
OF THE IMPACT OF THE ALTERED GEOPHYSICAL PROPERTIES ON THE SECOND
STRIKE. A PARAMETRIC SET OF VALUES OF THE GEOPHYSICAL PROPERTIES
WILL BE INPUT TO PUT BOUNDS ON THE PERCEIVED PROBLEM. IN ADDITION,
THE USE OF VELOCITY INVERSION (A MATHEMATICAL TECHNIQUE) TO OBTAIN
ACTUAL VALUES OF GEOPHYSICAL PROPERTIES FROM ANALYSIS OF SEISMIC

DATA OF NUCLEAR AND HIGH EXPLOSIVE SIMULATIONS OF NUCLEAR TESTS WILL
BE EXPLORED. AVAILABLE DATA WILL BE IDENTIFIED AND EXAMINED TO
DETERMINE THE FEASIBILITY OF APPLYING THIS TECHNOLOGY IN A NEW WAY.

ADDMASTER CORP NAVY $ 50,000
2000 S MYRTLE AVE
MONROVIA, CA 91016

ARRRARRRAF - SN

DR JOHN P CLARY
TITLE:
DISTRIBUTED DIGITAL CONTROLLER ARCHITECTURE FOR ADAPTIVE CONTROL
T 120 OFFICE: NSWC .
=
DIGITAL CONTROL, AND ESPECIALLY ADAPTIVE CONTROL, IS DIFFICULT TO ,§
IMPLEMENT FOR HIGH-BANDWIDTH SERVO-LOOP BECAUSE OF THE EXTREMELY ~
HIGH DATA RATES INVOLVED. TO REDUCE THE COMPUTATIONAL BURDEN, THE ~E

USUAL COMPROMISING SOLUTION IS TO USE REDUCED ORDER MODELS FOR THE
PLANT AND THEN REDUCE THE CLOSED-LOOP SYSTEM'S BANDWIDTH. THIS RE-
SEARCH INVESTIGATES THE FEASIBILITY OF A NEW ARCHITECTURE FOR DIGITAL
CONTROLLERS WHICH CAN SUPPORT THE DATA RATES NOW PRESENT AND EXPECTED
IN HIGH-BANDWIDTH SERVO-LOOPS. THE PROCESSING REQUIREMENTS ARE DIS-
TRIBUTED AMONG AN ARRAY OF INTELLIGENT MODULES, EACH OF WHICH IS CAP-
ABLE OF SEMI-AUTONOMOUS OPERATION. A MICROPROCESSOR BASED SUPERVISOR
ADMINISTRATES AND MONITORS THE COMPUTATIONAL TASKS OF THE DISTRIBUTED
PROCESSORS. ANTICIPATED PHASE I RESULTS ARE THE CONCEPTUAL DESIGN OF
A COMPACT PROGRAMMABLE GENERAL PURPOSE DIGITAL CONTROLLER WHICH CAN
CONTROL HIGH-BANDWIDTH SERVO-LOOPS USING DIGITAL (ADAPTIVE OR NOT)



SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 6

| FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

CONTROL ALGORITHMS. PHASE II EFFORTS WILL LEAD TO A COMPLETED SYS-
TEM FOR THESE APPLICATIONS.

ADTECH SYSTEMS RESEARCH INC AF $ 49,981
211 N BROAD ST
FAIRBORN, OH 45324

SOM R SONI

TITLE:

FAILURE MECHANISMS IN COMPOSITE TURBINE BLADES
T 156 OFFICE: AFWAL/ML

BECAUSE OF THE COMPLEXITY OF GEOMETRY, LOADS AND MATERIAL SYSTEMS OF
TURBINE BLADES, THE STRESS AND STRENGTH CHARACTERISTICS CAN NOT BE
ACCURATELY PREDICTED BY EXISTING METHODS. THE COMPOSITE TURBINE
BLADE STRENGTH CAPABILITIES ARE VERY MUCH DEPENDENT UPON THE CONSTI-
TUENT MATERIAL PROPERTIES, PLY ORIENTATIONS AND STACKING SEQUENCE.
THE OBJECTIVE OF THE PROPOSED STUDY IS TO DEVELOP A TECHNIQUE TO PRE-
DICT THE DIFFERENT FAILURE MODES IN THE COMPOSITE TURBINE BLADE. THE
EFFECT OF STACKING SEQUENCE, PLY ORIENTATIONS, CENTRIFUGAL FORCE AND
AIR PRESSURE ON THE FAILURE OF TURBINE BLADES WILL BE STUDIED. THE
SOLUTION TO THE BOUNDARY VALUE PROBLEM WILL BE OBTAINED BY USING
LINEAR ELASTICITY EQUILIBRIUM AND CONSTITUTIVE RELATIONS. EACH LAYER
WILL BE MODELED SEPARATELY. THE USE WILL BE MADE OF THE EXPERIENCE
GAINED IN THE EXTENSIVE RESEARCH WORK DONE ON INPLANE AND INTERLA-
MINAR FAILURE MODES. THE PROPOSED STUDY WILL REVEAL INTERESTING
FEATURES OF TURBINE BLADES. SOME PRELIMINARY WORK DONE ON THE PRO-
BLEM ON THE BASIS OF NEW APPROACH ARE GIVEN IN THE PROPOSAL. IN

THIS STUDY, ALL THE STRESS COMPONENTS (SIX) WILL BE CALCULATED AND
USED IN THE STRENGTH PREDICTIONS.

ADVANCED COMPOSITE PRODUCTS INC AF $§ 84,637
37 WASHINGTON AVE
EAST HAVEN, CT 06512
DAVID MAASS
TITLE:
MATERIAL AND PROCESS DEVELOPMENT OF NOVEL GRAPHITE/THERMOPLASTIC
YARN AND RELATED FORMS
T 162 OFFICE: AFWAL/ML
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ASSOCIATED PROCESSING METHODS FOR A NEW THERMOPLASTIC COMPOSITE
MATERIAL FORM KNOWN AS "HYBRID YARN". THIS MATERIAL, CONSISTING OF
A FINE MIXTURE OF GRAPHITE AND THERMOPLASTIC FILAMENTS, ALLOWS FOR
A FLEXIBLE AND CONFORMAL RAW MATERIAL FORM WHICH HAS THE POTENTIAL
TO BE BROADLY USED IN AIRCRAFT STRUCTURAL COMPONENTS. IT OFFERS
DRAMATICALLY REDUCED PART FABRICATION LABOR, TOUGHNESS, AND REPAIR-
ABILITY. A CAREFULLY CONTROLLED PROCESS STUDY IS TO BE PERFORMED
WITH THREE TEXTILE FORMS OF INTEREST FOR BOTH CONSOLIDATION AND
FORMING BY TWO DIFFERENT METHODS. MECHANICAL AND PHYSICAL PROPERTIES
SHALL BE CHARACTERIZED. IT IS ANTICIPATED THAT AT THE CONCLUSION
OF PHASE I, A SPECIFIC HYBRID THERMOPLASTIC MATERIAL FORM AND RE-
LATED MANUFACTURING METHOD SHALL HAVE BEEN DEVELOPED WITH GENERIC
APPLICABILITY TO AIRCRAFT STRUCTURAL PARTS.

ADVANCED COMPOSITE PRODUCTS INC AF $ 71,758

37 WASHINGTON AVE

EAST HAVEN, CT 06512

DAVID MAASS

TITLE:

A COMPOSITE IMPROVED MAU-12 BOMB EJECTOR RACK ASSEMBLY DEVELOPMENT
T 27 OFFICE: AFATL/FXV

THERMOPLASTIC COMPOSITE MATERIALS SUCH AS GRAPHITE/PPS OFFER THE
POTENTIAL TO REDUCE WEIGHT AND ENVIRONMENTAL CORROSION IN MILITARY
BOMB RACKS. THIS PROGRAM IS DESIGNED TO APPLY THOSE BENEFITS TO THE
MAU-12 AIRCRAFT BOMB EJECTOR RACK ASSEMBLY. AFTER A REVIEW OF AVAIL~
ABLE DATA, SEVERAL METAL COMPONENTS OF THE EXISTING BOMB RACK WILL

BE SELECTED FOR COMPOSITE DESIGN. ONE OF THESE WILL BE BUILT AND
TESTED TO DEMONSTRATE PRODUCEABILITY AND WEIGHT SAVINGS. A FINAL
REPORT IS PROVIDED WHICH SUMMARIZES THIS EFFORT AND PROVIDES GUIDE-
LINES FOR PHASE II DEVELOPMENT.

ADVANCED COMPOSITE PRODUCTS INC ARMY $ 81,964
37 WASHINGTON AVE
EAST HAVEN, CT 06512
DAVID MAASS
TITLE:
LIGHTWEIGHT DURABLE THERMOPLASTIC SANDWICH PANEL ROADWAY SURFACE
FOR MILITARY BRIDGE BITE ACCESS/EGRESS DEVELOPMENT
T 97 OFFICE: BRDC

THERMOPLASTIC COMPOSITES SUCH AS FIBERGLASS/PPS ARE STRONG,
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LIGHTWEIGHT, TOUGH MATERIALS SUITABLE FOR HARSH ENVIRONMENTS WHERE
WEIGHT SAVINGS AND DURABILITY ARE REQUIRED. THIS PROGRAM IS DESIGNED
TO APPLY THOSE BENEFITS TO TEMPORARY ROADWAY SURFACES FOR MILITARY
BRIDGE SITE ACESS/EGRESS. AFTER A REVIEW OF PRIOR WORK, ESPECIALLY
TESTING OF SANDWICH PANELS, IMPROVED PANEL UTILIZING FIBERGLASS/PPD
SKINS, ALUMINUM HONEYCOMB CORE AND INTEGRAL TRACTION CLEATS WILL

BE DESIGNED. SMALL SAMPLES WILL BE BUILT AND TESTED TO COMPARE
DURABILITY WITH PREVIOUS DESIGNS AND MEASURE WEIGHT SAVINGS. A
FINAL REPORT IS PROVIDED WHICH SUMMARIZES THIS EFFORT AND PROPOSES
GUIDELINES FOR PHASE II DEVELOPMENT.

ADVANCED COMPOSITE PRODUCTS INC ARMY $ 90,000
37 WASHINGTON AVE
EAST HAVEN, CT 06512
DAVID MAASS
TITLE:
NOVEL THERMOPLASTIC COMPOSITE MATERIAL FORMS FOR PRIMARY AIRCRAFT
STRUCTURE
T 41 OFFICE: AVSCOM/AMSAV

THE OBJECTIVE OF THIS EFFORT IS TO DEMONSTRATE THE FEASIBILITY OF
USING A "HYBRID YARN" CONSISTING OF A MIXTURE OF GRAPHITE AND
THERMOPLASTIC FILAMENTS TO FABRICATE A PRIMARY STRUCTURAL COMPONENT
TYPICAL OF CURRENT AND FUTURE ARMY COMPOSITE AIRFRAME STRUCTURES.
THE RESULTING THERMOPLASTIC MATRIX COMPOSITE MATERIAL IS ANTICIPATED
TO HAVE THE SAME IMPROVEMENTS IN TOUGHNESS AND REPAIRABILITY THAT
CHARACTERIZE EXISTING THERMOPLASTIC COMPOSITE MATERIALS, BUT ALSO TO
ENABLE FAR QUICKER AND LESS COSTLY FABRICATION METHODS. AFTER A
SURVEY AND SELECTION OF AN APPROPRIATE HELICOPTER AIRFRAME COMPONENT,
A THERMOPLASTIC COMPOSITE DESIGN SHALL BE CREATED USING PRELIMINARY
MECHANICAL PROPERTY DATA GENERATED UNDER THIS EFFORT. A PROTOTYPE
PART IS TO BE FABRICATED AND STATICALLY TESTED FOR DESIGN AND PRO-
PERTY VERIFICATION.

ADVANCED COMPOSITES LABS NAVY $ 48,810
PO BOX 117
WEST NEWTON, MA 02165
WARREN W HOUGHTON
TITLE:
IMPROVED MILITARY MOUNTAINEERING SKI DEVELOPMENT
T 13 OFFICE: USMC/LBC

ADVANCED COMPOSITES LABORATORIES WILL DEVELOP AN IMPROVED
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MOUNTAINEERING SKI FOR MILITARY USE. WE WILL INCORPORATE THE BEST OF
DOWNHILL SKI TECHNOLOGY WITH THE BEST OF TELEMARK AND MOUNTAINEERING
SKI TECHNOLOGY TO PRODUCE A SKI FOR THE US MARINE CORPS WHICH WILL
MEET THE REQUIREMENTS OF THE MARINE CORPS TOPICS N86-13. WE WILL USE
ADVANCED COMPOSITE MATERIALS TO ALLOW US TO PROVIDE A HIGH PERFOR-
MANCE SKI WITH THE LIGHTEST POSSIBLE WEIGHT AND UNSURPASSABLE DUR-
ABILITY. ACL WILL USE MODERN TECHNIQUES OF DYNAMIC MODAL ANALYSIS TO
ASSIST US IN ACHIEVING THE DESIRED SKI DYNAMICS. WE WILL INVESTI-
GATE THE USE OF A VARIETY OF DYNAMIC TUNING SYSTEMS, INCLUDING ON-SKI
TUNING POINTS, CENTER RIBBED SKI'S AND VIBRATION ABSORBING DAMPING
SYSTEMS. ACL WILL ALSO DETERMIEN WHICH BASE MATERIAL AND BASE PAT-
TERN WILL MEET THE USMC REQUIREMENTS FOR A WAXLESS SKI. POSITIVE
BASE PATTERNS, FIBRILLAR BASE PATTERNS AND NEGATIVE BASE PATTERNS
WILL BEEVALUATED FOR NOISE, GRIP, GLIDE AND DURABILITY. IF COMMER-
CIALLY AVAILABLE MATERIALS ARE NOT SUITBALE, WE WILL DEVELOP A
SUITABLE BASE USING OUR ADVANCED POLYMER TECHNOLOGY. A SKI COMPAT-
ABLE WITH THE USMC VAPOR BARRIER BOOT WITH A LENGTH BETWEEN 140 AND
180 CM WILL BE DESIGNED AND A PROTOTYPE WILL BE FABRICATED AND
TESTED.

ADVANCED DECISION SYSTEMS DARPA $ 49,992
201 SAN ANTONIO CIRCLE - STE 286
MOUNTAIN VIEW, CA 94040
DR R M TONG
TITLE:
PERFORMANCE EVALUATION OF ARTIFICAL INTELLIGENCE SYSTEMS
T 16 OFFICE: DARPA

AS THE DoD IS MOVING TOWARDS THE LARGE-SCALE USE OF ARTIFICIAL
INTELLIGENCE SYSTEMS FOR SUPPORTING DECISION-MAKING AND INFORMATION
ANALYSIS, IT BECOMES INCREASINGLY IMPORTANT THAT WE DEVELOP MECHA-
NISMS FOR ASSESSING THE PERFORMANCE OF THESE SYSTEMS. WE BELIEVE
THAT ASKING "HOW INTELLIGENT IS THE SYSTEM?" IS NOT THE CORRECT PER-
FORMANCE QUESTION AND THAT MORE APPROPRIATE ARE "DOES THE SYSTEM HELP
THE USER?" "IN WHAT WAY?" AND "HOW CAN TH.S BE MEASURED?" OUR AP-
PROACH IS BASED ON THE PREMISE THAT THE USERS, DEVELOPERS, MANAGERS
AND FUNDERS OF THESE SYSTEMS HAVE "EXPERT" KNOWLEDGE ABOUT PERFOR-
MANCE AND EVALUATION THAT NEEDS TO BE CAPTURED IF A COMPREHENSIVE
EVALUATION IS TO BE PERFORMED. THE METHODOLOGY WE PROPOSE STRUCTURES
THIS KNOWLEDGE BY USING A HIERARCHY OF EVALUATION CONTEXTS, USES A
RULE-BASED LANGUAGE FOR EXPRESSING THE KNOWLEDGE, AND EMPLOYS THE
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1
MATHEMATICS OF FU22Y SET THEORY TO MODEL THE INHERENT VAGUENESS IN .%:
THE KNOWLEDGE. THE PROPOSAL CONTAINS AN OVERVIEW OF OUR EVALUATION O
METHODOLOGY AND ILLUSTRATES IT WITH A SIMPLE EXAMPLE. WE ALSO oy
DISCUSS THE NEED TO DESIGN A SET OF TOOLS TO HELP OPERATIONALIZE
THE METHODOLOGY, AND CONSIDER SOME PILOT EXPERIMENTS THAT SHOULD BE
PERFORMED TO VALIDATE THE IDEAS.

ADVANCED DECISION SYSTEMS DARPA $ 50,004 e

201 SAN ANTONIO CIRCLE - STE 286 :

MOUNTAIN VIEW, CA 94040 o

DR CHEE-YEE CHONG gt

TITLE:

DISTRIBUTED ELECTRONIC SIGNAL UNDERSTANDING ADS
T 22 OFFICE: DARPA

!

.

2,

THE USE OF MULTIPLE SENSORS FOR ELECTRONIC SIGNAL UNDERSTANDING HAS
IMPORTANT ADVANTAGES. MULTIPLE VIEWING ANGLES CAN PROVIDE MULTIPLE
DIRECTION FINDING, MULTIPLE DOPPLER MEASUREMENTS FOR TARGET VELOCITY
DETERMINATION, ROBUSTNESS AGAINST TERRAIN MASKING/SPOOFING, ETC.
ALTHOUGH THE DATA FROM MULTIPLE SENSORS CAN BE SENT TO A CENTRAL SITE
FOR PROCESSING, A DISTRIBUTED ELECTRONIC SIGNAL UNDERSTANDING SYSTEM
WITH MULTIPLE PROCESSING NODES HAS BENEFITS SUCH AS LESS VULNER-
ABILITY, REDUCED COMMUNICATION, ETC. THE PROPOSED RESEARCH WILL IN-
VESTIGATE THE TECHNICAL FEASIBILITY OF SUCH A SYSTEM. THE MAIN
TECHNOLOGY NEEDED IS DISTRIBUTED EVIDENTIAL REASONING FOR SITUATION
ASSESSMENT. EACH NODE PROCESSES ITS OWN DATA AND COOPERATES WITH
OTHER NODES TO IMPROVE ON THE SITUATION ASSESSMENT. THE PROPOSED o
RESEARCH WILL ANALYSE THE PROBLEM, IDENTIFY THE KEY RESEARCH ISSUES, A,
AND DEMONSTRATE THE CONCEPT OF SUCH A DISTRIBUTED SYSTEM. N

Sy %y YW

"
:'4' -'._ t'. 4

-

)

, 8 -’ 1?~" B

o0
Y T
-

ADVANCED DECISION SYSTEMS AF $ 90,000
201 SAN ANTONIO CIR - STE 286
MOUNTAIN VIEW, CA 94040
DR DARYL T LAWTON
TITLE:
SYMBOLIC RF SIGNATURE PREDICTION
T 113 OFFICE: AFWAL/AA

THIS EFFORT WILL ASSESS THE TECHNICAL STATE OF THE ART FOR MODEL-
BASED VISION APPROACHES TO ANALYZING RADAR AND OTHER ACTIVE SENSOR
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IMAGERY. MODEL-BASED APPROACHES RELY HEAVILY ON USING SEMANTIC
MODELS TO PREDICT IMAGE OBJECTS AND FEATURES IN A MANNER THAT FACIL{-
TATES RECOGNITION OF THE OBJECT IN THE IMAGE. TO DATE, RESEARCH IN
THIS AREA HAS FOCUSED PREDOMINATELY ON OPTICAL IMAGERY. THE STUDY
WILL DEVELOP A RESEARCH PLAN DESCRIBING AN APPROACH TO BRING MODEL-
BASED VISION TECHNIQUES FOR RADAR IMAGE ANALYSIS TO FRUITION. THIS
WILL BE ACCOMPLISHED BY REVIEWING RELEVANT TECHNOLOGY, CREATING A
BIBLIOGRAPHY OF APPLICABLE RESEARCH, DEFINING KEY TAXONOMIES AND
CHARACTERISTICS OF THE TECHNICAL ISSUES, AND IDENTIFYING STRENGTHS
AND WEAKNESSES (OR GAPS) IN CURRENT CAPABILITIES. A KEY TASK IN
ACCOMPLISHING THESE GOALS WILL BE THE ORGANIZATION OF A WORKSHOP
ADDRESSING MODEL-BASED VISION FOR ACTIVE SENSORS WITH AN EMPHASIS ON
PREDICTIVE AND MODEL REPRESENTATION.

ADVANCED DECISION SYSTEMS ARMY $ 92,435
201 SAN ANTONIO CIR - STE 286
MOUNTAIN VIEW, CA 94040
DR JAY GLICKSMAN
TITLE:
SPATIAL DATA STRUCTURES FOR ROBOTIC VEHICLE ROUTE PLANNING
T 186 OFFICE: ETL/COE

ADS IS PROPOSING TO DEVELOP OBJECT-ORIENTED, SCHEMA-BASED DATA
STRUCTURES FOR REPRESENTING TERRAIN DATA. THESE DATA STRUCTURES CAN
SATISFY DEMANDING SPACE AND TIME CONSTRAINTS BY MINIMIZING PAGING IN
A VIRTUAL MEMORY SYSTEM. THIS WILL BE ACCOMPLISHED BY COMPACTLY
REPRESENTING THE DATA IN A FORMAT DIRECTLY RELEVANT TO THE ROUTE
PLANNING APPLICATIONS. THE SCHEMATA EXPLICITLY REPRESENT THRESS AS-
PECTS OF TERRAIN FEATURES: SPATIAL ATTRIBUTES, WHICH ARE BUILT UPON
TWO-DIMENSIONAL, MULTI-RESOLUTION DESCRIPTIONS OF CURVES AND REGIONS
AUGMENTED WITH ELEVATIONS AT FEATURE POINTS; NON-SPATIAL ATTRIBUTES;
AND RELATIONS AMOND THE SCHEMATA (E.G., ADJACENCY). IMAGE ANALYSIS
ROUTINES WILL BE USED TO EXTRACT TERRAIN FEATURES FROM THE RAW DATA.
THE DATA STRUCTURES WILL BE TAILORED TO THE APPLICATIONS SO THAT
PLANNING ALGORITHMS USING AI TECHNIQUES (E.G., GRAPH SEARCH) WILL
HAVE READY ACCESS TO PERTINENT DATA. THE PHASE I EFFORT WILL USE
EXISTING ADS TOOLS TO DESIGN AND IMPLEMENT A PARTIAL DATA BASE FOR
REPRESENTATIVE FEATURES FROM A REAL SOURCE OF TERRAIN DATA. DUE TO
THE MODULAR NATURE OF THE SCHEMATA THESE DATA STRUCTURES WILL BE
COMPATIBLE WITH PHASE II GOALS FOR DYNAMIC UPDATES.
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ADVANCED DEVICE TECHNOLOGY INC ARMY $ 49,500 i
3 BUDWAY - UNIT 29 w
NASHUA, NH 03063 W
DR PETER J KANNAM oy
TITLE: M
’ IMPROVED PROCESSING METHODS FOR HgCdTe INFRARED DETECTOR ARRAYS )
T 65 OFFICE: CECOM/AMSEL N

IMPROVED PROCESSING METHODS FOR THE MANUFACTURING OF HgCdTe INFRARED
DETECTORS ON EPITAXIAL MATERIAL IS ADDRESSED IN THIS PROPOSAL. THE
GOAL OF PHASE I OF THE PROGRAM IS TO DEVELOP PROCESSING TECHNIQUES
ADEQUATE FOR THE PRODUCTION OF 64 X 64 ELEMENT FACAL PLANE ARRAYS.
THE DEVICE IS DESIGNED TO SHOW PERFORMANCE LEVEL AT AN ORDER OF
MAGNITUDE HIGHER THAN THAT CURRENTLY ACHIEVED. THIS IS ACCOMPLISHED
BY INTRODUCING NEW DESIGN FEATURES SUCH AS MULTIPLE LAYER EPITAXIAL
STRUCTURE, DOUBLE LAYER SURFACE PASSIVATION, AND TRI-METAL CONTACT
SCHEME. THE PRODUCTION COST IS EXPECTED TO BE 508 LOWER THAN THE
EXISTING TECHNOLOGY, DUE TO THE ELIMINRATION OF SEVERAIL PROCESS STEPS
THAT ARE DETRIMENTAL TO THE DEVICE PERFORMANCE. THE DETECTOR IS
DESIGNED TO GIVE IMPROVED STABILITY AND THERMAL DISSIPATION DUE TO
THE ABSENCE OF EPOXY BONDING LAYER BETWEEN THE DETECTOR ARRAY AND
THE SUBSTRATE MATERIAL.
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ADVANCED DIGITAL SYSTEMS INC NAVY $ 49,703
10975 TORREYANNA RD - STE 200
SAN DIEGO, CA 92121
ROBERT MILNE
TITLE:
ENHANCED HF PROPAGATION PREDICTION
T 32 OFFICE: SPAWAR

s

<n§}¥ﬁl

THE OBJECTIVE OF THE PROPOSED STUDY IS TO PROVIDE FOR THE VERY FAST "
EXECUTION OF THE MINIMUF 3.1 HF PROPAGATION ALGORITHM WITHIN A PER- p
SONAL COMPUTER. THE EXECUTION TIME GOAL FOR A LATITUDE-LONGITUDE

POINT PAIR COMPUTATION IS 1 MILLISECOND OR LESS. THE APPROACH IN T
THIS PROPOSAL TO ACHIEVE THIS EXECUTION TIME CONSISTS OF TWO ELE-
MENTS. THE FIRST ELEMENT IS TO MINIMIZE THE NUMBER OF COMPUTATIONS
NECESSARY FOR DETERMINING THE SENSITIVITY OF INPUT VARIABLES TO THE -
MUF COMPUTATION. COMPUTATION WILL NOT BE PERFORMED FOR VARIABLES -
KNOWN TO RESULT IN A MUF GREATER THAN 32 MHz. THE SECOND ELEMENT IS v
TO PROVIDE A STATE-OF-THE-ART PROGRAMMABLE PERIPHERAL CARD USING ONE
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OR MORE ARITHMETIC PROCESSORS CAPABLE OF SATISFYING THE EXECUTION
TIME REQUIRMENTS.

ADVANCED DIGITAL SYSTEMS INC AF $ 48,398

10975 TORREYANNA RD - STE 200

SAN DIEGO, CA 92121

DR SAN-YEN SHIH

TITLE:

MILSTAR SDI COMMAND CONTROL AND COMMUNICATIONS NETWORKING CONCEPTS
T 94 OFFICE: ASD/XR

THE OBJECTIVE OF THE PROPOSED STUDY IS TO ANALYZE THE FEASIBILITY OF
MILSTAR INTEGRATION INTO THE SDI SYSTEM. THE ANALYSIS WILL ADDRESS
THE POTENTIAL ROLES WHICH MILSTAR COULD SERVE AND THE ADVANTAGES AND
DISADVANTAGES WHICH COULD BE ENCOUNTERED WITH SUCH A MERGER.

ADVANCED FIBEROPTICS CORP ARMY $ 50,000
637 S HAYDEN RD
TEMPE, AZ 85281
DR ALBERT H WEY
TITLE: _
DIRECT GROWTH/FUSION CIRCUITRY DEVICES ON OPTICAL FIBER
T 49 OFFICE: CECOM/AMSEL

THE OBJECTIVE OF THIS PROJECT IS TO EVALUATE THE FEASIBILITY OF
GROWTH OR FUSION OF OPTOELECTRONIC DEVICES DIRECTLY ONTO THE OPTICAL
FIBER. THIS APPROACH WILL HAVE SIGNIFICANT IMPLICATION AND BENEFITS
ON FUTURE FIBER OPTIC COMMUNICATIONS. TO ACHIEVE THE OBJECTIVE, A
COMPLETE LITERATURE SEARCH RELATED TO THE TOPIC WILL BE COMPILED. A
THEORETICAL ANALYSIS ON ALL POSSIBLE DESIGNS WILL BE INVESTIGATED.
THE MATERIAL COMPATIBILITY, ENVIRONMENTAL EFFECT, RELIABILITY AND
PROCESSING TECHNIQUES WILL BE INVESTIGATED AND EVALUATED. AN EX-
PERIMENTAL TRYOUT WILL ALSO BE DONE ON SOME CONCEPTUAL DESIGN AND
PROCESS IF TIME AND FUNDING ALLOWS.

ADVANCED MATERIALS LAB INC NAVY $ 49,784
110 HILLCREST RD
CONCORD, MA 01742
DR THOMAS L ALTSHULER
TITLE: )
BEHAVIOR OF METAL MATRIX COMPOSITES AT CRYOGENIC TEMPERATURES
T 112 OFFICE: NSWC

METAL MATRIX COMPOSITES THAT MAY BE USED IN DEEP SPACE VEHICLES MIGHT
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HAVE SEVERE INTERNAL STRESSES DUE TO THE THERMAL EXPANSION DIFFER-
ENCES BETWEEN THE MATRIX AND THE FIBERS. SINCE THE TEMPERATURES
EXPERIENCED WITH THESE VEHICLES MAY BE AS LOW AS A FEW DEGREES ABOVE
ABSOLUTE ZERO, IT IS NECESSARY TO KNOW THE THERMAL MECHANICAL BE-
HAVIOR OF METAL MATRIX COMPOSITES TO BE USED AS STRUCTURAL MATERIALS.
THE PURPOSE OF THIS PROPOSED EFFORT IS TO BUILD A CRYOSTAT CAPABLE

OF MECHANICALLY TESTING THESE MATERIALS FROM ROOM TEMPERATURE DOWN TO
LIQUID HELIUM TEMPERATURES, APPROXIMATELY 4 DEGREES KELVIN. BOTH
COMPRESSION AND TENSILE TESTS WOULD BE DONE. A PHASE II EFFORT WOULD
BE DESIRABLE FOR DEVELOPING A DATA BASE OF MECHANICAL PROPERTIES OF
MATERIALS AT CRYOGENIC TEMPERATURES.

A

-

LI )

ADVANCED METALWORKING PRACTICES INC NAVY $ 49,550
4204 MICHAEL DR
KOKOMO, IN 46902
KISHOR M KULKARNI
TITLE:
A NOVEL PROCESS FOR NEAR NET SHAPE TITANIUM TANKS
T 148 OFFICE: NWSC

LR IFAR

Lol NS R,

FABRICATION OF PROPELLANT TANKS INVOLVES COSTLY EXTENSIVE MACHINING
OF THICK Ti-6A1-4V FORGINGS. TWO PROMISING APPROACHES FOR Ti-15V-
3Cr-3Sn AND HOT SUPERPLASTIC FORMING (SPF) OF Ti-6Al-4V. SPF RE-
QUIRES LOW FORMING PRESSURE, HAS EXCELLENT SHAPE CAPABILITY AND IS
APPLICABLE TO WELL ESTABLISHED Ti-6Al-4V. BUT, IT REQUIRES COSTLY
TOOLING AND HEATING SYSTEMS. THE PROPOSED PROGRAM WILL INVESTIGATE
A NOVEL CONCEPT FOR HEATING AND TOOLING SYSTEMS FOR SUPERPLASTIC
FORMING. THE TITANIUM SHEET WILL BE HEATED DIRECTLY WITH LOW HEAT
LOSS TO TOOLING. THE PROCESS WILL BE ENERGY EFFICIENT, REDUCE USAGE
OF HEAT RESISTANT MATERIALS FOR TOOLING AND ELIMINATE NEED FOR LARGE
PRESSES. THE PROCESS FEASIBILITY WILL BE EVALUATED BY MAKING 6 IN.
DIAMETER HEMISPHERES FROM 0.070 IN. THICK Ti-6Al1-4V. PARAMETERS SUCH
AS WORK MATERIAL AND TOOLING TEMPERATURES, FORMING PRESSURE AND DE-
FORMATION WILL BE MONITORED. STARTING AND FINAL MICROSTRUCTURES WILL
BE EVALUATED. DATA WILL BE COLLECTED TO JUDGE THE PROCESS FEASI-
BILITY AND SCALE UP POSSIBILITY.

ADVANCED PLASMA TECHNOLOGIES SDIO $ 96,585

2122 WALTONIA DR

MONTROSE, CA 91020

DR GREAME ASTON

TITLE: MY

HIGH POWER ELECTRIC PROPULSION CONCEPTS ASSESSMENT FOR ENHANCED !

MISSION CAPABILITY N
T 6 OFFICE: o

HIGH SPECIFIC IMPULSE ELECTRIC PROPULSION CONCEPTS WILL BE INVESTI- Vi
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GATED FOR OPERATION IN THE 0.1-5 MW POWER RANGE TO SUBSTANTIALLY RE-
DUCE PROPELLANT MASS REQUIREMENTS AND SUBSEQUENT COST, OVER CHEMICAL
PROPULSION, FOR ORBIT TRANSFER FROM LOW EARTH ORBIT, STATION KEEPING
AND SUBTLE EVASIVE MANEUVERING OF SDI PAYLOADS. A DATA BASE DOCU-
MENTING DIFFERENT ELECTRIC PROPULSION CONCEPTS WILL BE DEVELOPED
WHICH WILL INCLUDE A TECHNICAL ASSESSMENT OF THE PRESENT STATE OF
TECHNOLOGY AND THE FEASIBILITY OF USING THESE CONCEPTS AT INPUT

POWER LEVELS FROM 0.1-5 MW. SYSTEM SCALING RELATIONSHIPS AND PERFOR-
MANCE PROJECTION EXPRESSIONS WILL BE DERIVED AND PARAMETRIC TRADE-
OFF STUDIES PERFORMED FOR POTENTIAL SDI ELECTRIC PROPULSION MISSION
APPLICATIONS. KEY TECHNOLOGY DRIVER ISSUES WILL BE IDENTIFIED AND
DEVELOPMENT PROGRAMS FORMULATED, INCLUDING MOST MAJOR MILESTONES, FOR
SUCCESSFUL IMPLEMENTATION OF THIS TECHNOLOGY.

ADVANCED REFRACTORY TECHNOLOGIES INC SDIO $ 77,468
699 HERTEL AVE.
BUFFALO, NY 14207
DR PETER SHAFFER
TITLE:
SYNTHESIS OF ULTRAHIGH PURITY SUBMICRON BORON CARBIDE POWDERS
T 11 OFFICE:

MATERIALS FOR SPACECRAFT STRUCTURES ARE REQUIRED WHICH POSSESS HIGH
STIFFNESS TO WEIGHT RATIOS, ALONG WITH CHEMICAL AND DIMENSIONAL
STABILITY IN SPACE ENVIRONMENTS. B(4)C HAS ONE OF THE HIGHEST RATIOS
AND CAN BE FABRICATED INTO DENSE BODIES. OPTIMAL COMPOMENT PERFOR-
MANCE WILL LIKELY REQUIRED AN IMPROVED B(4)C POWDER WHICH IS NOT
AVAILABLE COMMERCIALLY NOW. A PROPRIETARY HIGH TEMPERATURE REACTOR
HAS BEEN OPERATED WHICH CAN PRODUCE ULTRAHIGH PURITY, SUBMICRON
POWDERS. APPLICATION OF THIS REACTOR TECHNOLOGY TO THE SYNTHESIS OF
B(4)C POWDERS SHOULD RESULT IN IMPROVED MATERIALS - BOTH CERAMICS

AND COMPOSITES - FOR SPACE STRUCTURES.

ADVANCED REFRACTORY TECHNOLOGIES INC NAVY $ 48,658
699 HERTEL AVE
BUFFALO, NY 14207
PETER T B SHAFFER
TITLE:
IMPROVED MATERIALS FOR CERAMIC ARMOR FABRICATION
T 118 OFFICE: NSWC

THE ABILITY TO FABRICATE CERAMIC ARMOR ECONOMICALLY IS DEPENDENT
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UPON SEVERAL FACTORS INCLUDING POWDER COST, FABRICATION TECHNIQUE,
AND FINAL MACHINING COST. CANDIDATE CERAMIC SUCH AS TiB(2), AND
B(4)C DO NOT SINTER TO FULL DENSITY. THEREFORE, NEAR-NET SHAPE
FORMATION IS DIFFICULT AND EXPENSIVE, ESPECIALLY WHERE COMPLEX GEO-
METRIES ARE INVOLVED. ART PROPOSES TO UTILIZE NEW POWDER SYNTHESIS
TECHNOLOGY TO PRODUCE SINTERABLE CERAMIC POWDERS FOR USE AS ARMOR
MATERIALS. THEIR COMPOSITION WILL BE SOLID SOLUTIONS OF VARIOUS CAN-
DIDATE MATERIALS SUCH AS TiB(2), TiC, B(4)C, AND SO ON.

ADVANCED RESEARCH & APPLICATIONS CORP SDIO $ 83,331
1223 E ARQUES AVE
SUNNYVALE, CA 94086

L N KOPPEL
TITLE:
ADVANCED SOLID STATE NEUTRON DETECTOR DEVELOPMENT FOR NPB MASS
DISCRIMINATION
T 3 OFFICE:

THE DEVELOPMENT AND EVALUATION OF ADVANCED FAST-NEUTRON SENSORS

BASED ON THE CONVERTER/METAL-OXIDE-SILICON-CAPACITOR (MOSC) APPROACH
IS PROPOSED. THE SENSORS PROMISE IMPROVED TECHNICAL PERFORMANCE AND
COST-EFFECTIVENESS AS COMPONENTS OF THE NEUTRAL PARTICLE BEAM (NPB)
MASS DISCRIMINATION SYSTEM BEING DEVELOPED BY SDIO. THE GOAL OF THE
OVERALL PROJECT IS TO CONSTRUCT AND EXPERIMENTALLY EVALUATE PROTOTYPE
CONVERTER-MOSC SENSORS FOR THIS ROLE, MAKING THEM AVAILABLE FOR PHASE
III REPLICATION AND FOR SYSTEM DEPLOYMENT. THE PHASE I EFFORT WILL
CONTRIBUTE BY THE DEVELOPMENT OF A VALIDATED SENSOR PERFORMANCE
SIMULATION AND DESIGN BASE, BY DEFINITION OF THE EXISTING OR EXTRA-
POLABLE FABRICATION TECHNOLOGY REQUIRED FOR PROTOTYPE SENSOR CON-
STRUCTION, AND BY COST ANALYSIS OF PHASE II FABRICATION TECHNOLOGY
DEVELOPMENT AND OF PHASE III REPLICATION.

ADVANCED RESEARCH & APPLICATIONS CORP SDIO $ 75,129
1223 E ARQUES AVE
SUNNYVALE, CA 94086
J H STANLEY
TITLE:
DETECTION OF FLAWS IN ELECTRONIC METALLURGICAL BONDS
T 11 OFFICE:
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OF COMPLEX ELECTRONIC DEVICES. WHILE THE RAPID AND ACCURATE INSPEC-
TION OF THE BONDS HAS ALWAYS BEEN A DIFFICULT PROBLEM, THE DRAMATIC
INCREASE IN THE USE OF TAPE-AUTOMATED BONDING TO FORM CHIP-TO-PACKAGE
BONDS AND SURFACE MOUNTED TECHNOLOGY TO FORM PACKAGE-TO-PC BOARD CON-
NECTIONS HAVE RESULTED IN EVEN MORE DIFFICULT INSPECTION REQUIREMENTS
WHICH CANNOT BE MET BY EXISTING INSPECTION TECHNOLOGY. ELECTRONIC
FAILURES IN MILITARY SYSTEMS CAN BE CRITICAL. THE SOLDER BONDS OF
SURFACE MOUNTED COMPONENTS MUST PROVIDE THE PRIMARY STRUCTURAL, AS
WELL AS ELECTRICAL, CONNECTION IN APPLICATIONS THAT MAY INCLUDE
HOSTILE THERMAL CONDITIONS, MECHANICAL STRESSES FROM VIBRATION AND
SHOCK AND RADIATION EFFECTS. AN ADVANCED X-RAY-BASED INSPECTION
TECHNIQUE IS PROPOSED THAT WOULD PROVIDE A RAPID AND ACCURATE IN-
SPECTION OF CHIP-TO-PACKAGE BONDS AND SOLDER BONDS ON PC BOARDS.

ADVANCED RESEARCH & APPLICATIONS CCRP SDIO $ 80,523
1223 E ARQUES AVE
SUNNYVALE, CA 94086
JAMES J LEPAGE
TITLE:
DYNAMIC COMPUTED TOMOGRAPHY DIAGNOSTIC DEVELOPMENT FOR THE
LETHALITY AND TARGET HARDENING PROGRAMS
T 8 OFFICE:

THE DEVELOPMENT OF AN INNOVATIVE DIAGNOSTIC CAPABILITY FOR SDI
LETHALITY AND TARGET HARDENING (LTH) MATERIALS RESPONSE EXPERIMENTAL
RESEARCH IS PROPOSED. THE NEW CAPABILITY WILL ALLOW IN-PROCESS
VISUALIZATION OF SHOCK-INDUCED DAMAGE NUCLEATION AND GROWTH. THE
BASIS FOR THE DIAGNOSTIC TECHNIQUE IS THE ADAPTATION OF X-RAY TRANS-
MISSION COMPUTED TOMOGRAPHY (CT) TO THE SIMULTANEOUS COLLECTION OF
MULTIPLE-VIEW DATA. TO DEMONSTRATE THE FEASIBILITY OF THE APPROACH,
THE PHASE I PROJECT WILL USE CT SIMULATION COMPUTER CODES TO DEFINE
THE PERFORMANCE CHARACTERISTICS OF A LIMITED-VIEW, SIMULTANEOUS-VIEW
CT SYSTEM BASED ON PARALLEL FLASH X-RAY SOURCES AND SPATIALLY-
RESOLVING ELECTRO-OPTIC DETECTORS. RECONSTRUCTION ALGORITHMS COM-
MENSURATE WITH THE APPLICATION WILL BE DEVELOPED, AND THE AVAILABLE
SOURCE/DETECTOR ARRAY HARDWARE TECHNOLOGY WILL BE DEFINED.

ADVANCED RESOURCE DEVELOPMENT CORP ARMY $ 49,993
5457 TWIN KNOLL RD
COLUMBIA, MD 21045
DR RICHARD L HORST
TITLE:
INDIVIDUALIZED MEASURES OF PILOT WORKLOAD FOR COCKPIT TEST AND
EVALUATION
T 179 OFFICE: TECOM/AVDTA

IT IS WELL-RECOGNIZED THAT THERE ARE INDIVIDUAL DIFFERENCES IN THE
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WAY PEOPLE PERCEIVE WORKLOAD AND IN THE EFFECTIVENESS WITH WHICH

THEY CAN DEAL WITH INCREASES IN TASK DEMANDS. FOR SOME PEOPLE, PER-
FORMANCE DETERIORATES AS TASK DEMANDS INCREASE. OTHER PEOPLE ARE
ABLE TO COMPENSATE FOR INCREASED TASK DEMANDS BY PUTTING FORTH MORE
EFFORT. SUCH INDIVIDUAL DIFFERENCES WILL CONFOUND THE QUANTIFICATION
OF WORKLOAD FOR MAKING T&E DESIGN DECISIONS. THE PRESENT WORK EVALU-
ATES TWO SUBJECTIVE RATING SCALES THAT OFFER [NDIVUALIZED WORKLOAD
METRICS -- THE SUBJECTIVE WORKLOAD ASSESSMENT TECHNIQUE AND THE
WEIGHTED BIPOLAR RATING TECHNIQUE. THE SENSITIVITY OF THESE TECH-
NIQUES WILL BE EVALUATED AS TASK DEMANDS ARE MANIPULATED IN A DUAL-
TASK TRACKING PARADIGM. WORKLOAD METRICS BASED ON SUBJECTIVE RATINGS
WILL BE VALIDATED AGAINST THOSE BASED ON BEHAVIORAL AND PSYCHO-
PHYSIOLOGICAL MEASURES.

e ] "‘ _‘I
.

MA N

ADVANCED ROTORCRAFT TECHNOLOGY INC ARMY $ 49,613
1804 STIERLIN RD - STE 210
MOUNTAIN VIEW, CA 94043
DR RONALD W DU VAL
TITLE:
A REAL-TIME BLADE ELEMENT ROTORCRAFT SIMULATION DEVELOPMENT
T 42 OFFICE: AVSCOM/AMSAV

M B
Y

THE COMPUTATIONALLY INTENSE NATURE OF BLADE ELEMENT ROTORCRAFT

MATH MODELS HAS LIMITED THEIR USE IN REAL-TIME SIMULATIONS TO LARGE
MAINFRAME COMPUTERS OR SPECIAL PURPOSE COMPUTER SYSTEMS. BLADE ELE- ;
MENT MODELS ARE, HOWEVER, NECESSARY TO ACCURATELY REPRODUCE THE RO- -
TORCRAFT RESPONSE DURING COMPLEX MANUEVERS, SUCH AS THOSE REQUIRED
FOR COMBAT. THE RECENTLY RELEASED DEC MICROVAX II COMPUTER HAS THE
CAPABILITY TO SUPPORT MULTIPLE CPU'S, MAKING IT A VERY COST EFFECTIVE
) CANDIDATE FOR REAL-TIME IMPLEMENTATION OF A ROTORCRAFT BLADE ELEMENT
) SIMULATION. ADVANCED ROTORCRAFT TECHNOLOGY, INC. (ART) PROPOSES TO
DEVELOP A REAL-TIME BLADE ELEMENT ROTORCRAFT SIMULATION BASED ON A
PARALLEL PROCESSING MICROVAX II COMPUTER SYSTEM. THE SIMULATION WILL
UTILIZE AN EXISTING BLADE ELEMENT MATH MODEL OF THE UH-60 BLACK HAWK
HELICOPTER. THIS PRODUCT MAY BE INTERFACED TO EXISTING SIMULATION
CREW STATION, VISUAL SYSTEMS, AND MOTION BASE DRIVES, OR BE DIRECTLY
CONNECTED TO THE DISPLAYS AND CONTROLS OF AN ACTUAL ROTORCRAFT WITH
DIGITAL INTERFACE CAPABILITY. KEY FEATURES OF THE PROPOSED PRODUCT
INCLUDE: A NEW APPROACH TO PARALLEL DISTRIBUTION OF THE MAIN ROTOR

! COMPUTATION THAT MINIMIZES THE NUMBER OF PARALLEL CPU'S REQUIRED FOR
REAL-TIME OPERATION; A LOW COST, GENERAL PURPOSE VAX COMPUTER SYSTEM
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-

THAT COULD ALSO BE USED TO SUPPORT OTHER APPLICATIONS; AND THE USE
OF EXISTING BLADE ELEMENT ROTORCRAFT SIMULATION SOFTWARE WITH A
MINIMUM OF MODIFICATION.

. ae S

ADVANCED TECHNOLOGIES & TESTING LABS INC AF $ 38,848
2109 KYLEMORE DR
GREENSBORO, NC 27406
D Y GOSWAMI
TITLE:
RADIATIVE AND CONVECTIVE HEAT TRANSFER OVER ABLATING COMPOSITE
FLAT SURFACE IN HYPERSONIC FLOW REGIME
T 1 OFFICE: AFOSR/XOT

IN HYPERSONIC CRUISE, THE OUTER SURFACE OF A VEHICLE MADE OF A
' COMPOSITE MATERIAL ABLATES. THE ABLATED PARTICLES PENETRATE INTO THE
. BOUNDARY LAYER AFFECTING THE FLOW DYNAMICS AS WELL AS RADIATIVE AND
. CONVECTIVE HEAT TRANSFER TO AND FROM THE VEHICLE. THE AUTHORS PRO-
; POSE TO PERFORM THEORETICAL ANALYSIS OF RADIATIVE AND CONVECTIVE HEAT
| TRANSFER IN A TURBULENT BOUNDARY LAYER OF HEAT RADIATION SCATTERING
’ AND ABSORBING MEDIUM OVER AN ABLATING FLAT PLATE. IN ADDITION TO
DESCRIBING THE PHYSICAL PHENOMENA MORE ACCURATELY, THE PROPOSED STUDY
IS RELEVANT TO MODELING THE ABOVE-DESCRIBED HEAT TRANSFER PHENOMENON
FOR UTILIZION OF RADIATION AS A STRUCTURAL COOLING TECHNIQUE AND IN-
VESTIGATION OF PROTECTIVE OF THE ABLATED SHEATH IN CASE OF A STRONG
; INCIDENT RADIATION CAUSED BY A NEARBY NUCLEAR BLAST.

e Van

' ADVANCED TECHNOLOGY & RESEARCH INC NAVY $ 50,000
3933 SANDY SPRING RD

BURTONSVILLE, MD 20866

DR HYMAN STERNBERG

TITLE:

EQUATION OF STATE AND UNDERWATER DETONATION OF COMPOSITE EXPLOSIVES
! T 126 OFFICE: NSWC/NAVSEA

THE OBJECTIVES OF THIS WORK ARE T OEVELOP THE PRESSURE AND USEABLE
ENERGY CHARACTERISTICS FOR FOUR (4) IMPORTANT EXPLOSIVES. THE EX-
PLOSIVES ARE PBX-113, PBX-114, PBX-115, AND PBX-9404. THESE ANALYSES
WILL ADDRESS THE CLOSE-IN REGIME UP TO ABOUT 10 CHARGE RADII FROM

THE EXPLOSIVE. THE PRESSURE TIME HISTORY AT FIXED STATIONS IN THE
CALCULATIONS WILL ALSO BE MADE. THE EQUATION OF STATE FOR THE EX-
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PLOSIVES UNDER CONSIDERATION WILL BE GENERATED. THE FORM OF THE
EQUATIONS OF STATE WILL BE THE JWL FORM. IF NECESSARY, ENERGY WILL
BE ADDED AT LATE TIMES, TO SIMULATE ADDITIONAL REACTION. COMPUTA-
TIONS FOR 1 TO 1 CYLINDERS WILL BE MADE WITH THE SPIDER CODE FOR FEACH
EXPLOSIVE. EXPLANATIONS FOR WHY CERTAIN EXPLOSIVES ARE BETTER THAN
OTHERS WILL BE PROVIDED.

AERODYNE PRODUCTS CORP AF $ 49,988
45 MANNING RD
BILLERICA, MA 01821
DR MORTON CAMAC
TITLE:
PORTABLE FUEL LEAK DETECTOR BASED ON SPECTRAL CORRELATION
TECHNIQUES DEVELOPMENT
T 184 OFFICE: AFWAL/PO

THE DEVELOPMENT OF A DEVICE BASED ON THE SPECTRAL CORRELATION
TECHNIQUE IS PROPOSED. THE SMALL, HAND-HELD DEVICE WILL DETECT FUEL
VAPOR IN CONCENTRATIONS AS LOW AS 1 ppm BASED ON THE INFRARED ABSORP-
TION CHARACTERISTICS OF THE FUEL VAPOR. THE SPECTRAL CORRELATION
TECHNIQUE ALLOWS THE DEVICE TO ACCURATELY MEASURE FUEL VAPOR CON-
CENTRATIONS IN THE ppm RANGE IN THE PRESENCE OF OTHER IR ABSORBING
SPECIES. THE TECHNIQUE ALSO REDUCES THE NEED FOR VERY STRICT RE-
GULATION OF THE IR SOURCE INTENSITY, THUS REDUCING THE COST AND COM-
PLEXITY OF THE DEVICE. STATIONARY FUEL VAPOR MONITORS OF HIGHER
SENSITIVITY CAN ALSO BE DEVELOPED USING THE SPECTRAL CORRELATION
TECHNIQUE. A COMBINATION OF STATIONARY AND PORTABLE MONITORS WILL
ALLOW FUEL LEAKS TO BE DETECTED AND THE EXACT LOCATION IDENTIFIED.

AERODYNE PRODUCTS CORP AF $ 49,101
45 MANNING RD
BILLERICA, MA 01821
MORTON CAMAC
TITLE:
MOSAIC INFRARED SCENE SIMULATOR
T 291 OFFICE: AEDC/DOT

A MOSAIC INFRARED SCENE SIMULATOR (MISS) PROVIDES A SIMULATION WITH
10 TO THE 6TH POWER OR MORE INDIVIDUALLY SETABLE PIXELS. THE MISS
USES A MICROLITHOGRAPHIC PROCESS TO GENERATE A MOSAIC OF INDIVIDUAL
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3 A
DIFFRACTION GRATINGS WITH THE DIFFRACTION EFFICIENCY OF EACH PIXEL ';.

BEING SET IN THE GRATING GENERATION PROCESS. BECAUSE THE SCENE IS K

A DIFFRACTION GRATING, OVERCOATED WITH A HIGHLY REFLECTIVE METALIZA- -:.

TION, SELF EMISSION IS LOW AND THE SENSOR UNDER TEST OBSERVES ONLY

n:

THE BLACK BODY RADIATION DIFSRACTED BY THE GRATING. MOVING TARGETS

' CAN BE ADDED, AS WELL AS SIMULATIONS OF ATMOSPHERIC ABSORPTION. FOR ")
; CHANGING SCENES, TWO SETS OF SCENES CAN BE USED WITH ONE IN VIEW i
' WHILE THE SECOND MOVES TO A NEW SCENE. THE SENSOR WOULD ALWAYS HAVE o
4 ONE SCENE PRESENT AS THE SECOND IS REPLACED. DUPLICATE SCENES CAN 55
BE PRODUCED BY ECONOMICAL MASS REPLICATION TECHNIQUES. .
N
S
. AERODYNE PRODUCTS CORP ARMY $ 49,876 N
y 45 MANNING RD s
' BILLERICA, MA 01821 i
E S GAYNOR 3
TITLE: «
, PHOTOPOLYMER HOLOGRAPHIC OPTICAL ELEMENTS (HOES) ~
T 68 OFFICE: CECOM/AMSEL 0\
%
SURVIVAL IN NEAR-FUTURE BATTLEFIELD SCENARIOS MAY DEPEND UPON THE USE S
OF HOLOGRAPHIC OPTICAL ELEMENTS (HOES) WHOSE UNIQUE FUNCTIONS SERVE: -
\ TO PROTECT PERSONNEL FROM EYE-DAMAGING RADIATION, TO SIMPLIFY AIR- ve
L CRAFT PILOT VISUAL FUNCTION, AND TO PROVIDE VASTLY IMPROVED COMMUNI- Ve
' TIONS AND SIGNAL PROCESSING SYSTEMS. THESE AND MANY OTHER COMPELLING N
‘ CAPABILITIES OF HOES CAN ONLY BE EXPLOITED IF THEY CAN BE PRODUCED L
TO HIGH QUALITY STANDARDS AND INTEGRATED INTO MILITARY SYSTEMS IN A -
! COST-EFFECTIVE MANNER. 1IN THE PROPOSED PROGRAM, AERODYNE PRODUCTS ak
¢ CORPORATION (APC) WILL RECORD, TEST, AND EVALUATE HOES USING PRO- -
; MISING PHOTOPOLYMER MATERIALS. EMPHASIS IN PHASE I WILL BE ON DETER- 02
MINING THE FEASIBILITY OF PHOTOPOLYMER - HOES FOR BATTLEFIELD USE BY N
TESTING THEM UNDER VARIOUS ENVIRONMENTAL CONDITIONS PRESCRIBED BY -
MILITARY SPECIFICATIONS. ALSO, FURTHER CHARACTERIZATION OF THE e
MATERIALS' OPTICAL PROPERTIES WILL RESULT IN IMPROVED CONFIDENCE IN
COST-EFFECTIVENESS PROJECTIONS. NG
N
o
AERODYNE RESEARCH INC AF $ 49,990 20
* 45 MANNING RD "
' BILLERICA, MA 01821 ¢
DR JOHN H GRUNINGER e
X TITLE:
INFRARED TARGET MODELING FOR IMAGE UNDERSTANDING APPLICATIONS i
) T 112 OFFICE: AFWAL/AA e
WE PROPOSE TO DEVELOP THE TOOLS FOR THE DETERMINATION AND EVALUATION -
"
..
N
i
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OF KNOWLEDGE BASES FOR INFRARED IMAGE INTERPRETATION SYSTEMS. OUR
APPROACH IS BASED ON A THREE DIMENSIONAL MODELING SYSTEM WHICH WILL
CONTAIN PHENOMENOLOGY FROM WHICH IMAGES CAN BE SYNTHESIZED. THE
THREE DIMENSIONAL MODEL WILL BE DEVELOPED TO THE LEVEL OF DETAIL
WHICH IS CONSISTENT WITH THE SPATIAL AND THERMAL RESOLUTIONS OF THE
OUTPUT IMAGES THAT ARE REQUIRED BY THE INTERPRETATION SYSTEM. THE
MODEL DEVELOPMENT AT THE APPROPRIATE LEVEL OF DETAIL WILL FACILITATE
RAPID IMAGE GENERATION. THE 3-D MODELS AND IR PHENOMENOLOGY CAN BE
VALIDATED AND CALIBRATED AGAINST REAL FIELD IMAGES, THEN USED TO
GENERATE DATA BASES OF IMAGES TO TEST HYPOTHESIS ON INTERPRETATION
RULES IN ALL CONTEXTS AT ANY ASPECT OR RANGE. THE GENERATION SYSTEM
WILL BE ABLE TO GENERATE BOTH LEARNING SETS TO AID IN RULE DETER-
MINATION AND TEST SETS TO TEST RULES FOR THEIR CONSISTENCY AGAINST
A VARIETY OF CONTEXTS AT VARIOUS RESOLUTIONS.

AERODYNE RESEARCH INC AF $ 49,944
45 MANNING RD

BILLERICA, MA 01821

DR ANDREW FREEDMAN

TITLE:
III-V COMPOUNDS TRACE ELEMENT PROFILE ANALYSIS USING LASER ASSISTED
SPECTROSCOPY

T 55 OFFICE: RADC/DOR

A NOVEL MICROPROBE ANALYSIS TECHNIQUE WHICH HAS THE POTENTIAL FOR
EXTREMELY SENSITIVE QUANTATIVE MEASUREMENTS OF SURFACE AND BULK CON-
CENTRATIONS AS WELL AS DEPTH PROFILES IS PROPOSED. THIS TECHNIQUE
USES TWO PULSED LASERS TO VAPORIZE AND PROBE THE SURFACE LAYERS AND
IS THUS CALLED PROFILE ANALYSIS BY LASER ASSISTED SPECTROSCOPY
(PALAS). THIS PHASE I PROJECT WILL DEMONSTRATE THE FEASIBILITY OF
PALAS BY MAKING MEASUREMENTS OF IMPURITY AND DOPANT CONCENTRAT.iONS
IN GaAs AND InP. THESE MEASUREMENTS WILL BE PERFORMED IN SUCH A
MANNER AS TO DEMONSTRATE THE UTILITY OF THE TECHNIQUE AS IN SITU
DIAGNOSTIC FOR CONDITIONS GENERALLY ENCOUNTERED IN METALORGANIC
CHEMICAL VAPOR DEPOSITION (MOCVD). EXTENSIONS OF THE TECHNIQUE TO
HIGH AND ULTRAHIGH VACUUM CONDITIONS ENCOUNTERED IN MOLECULAR BEAM
EPITAXY (MBE) AND COMPLEMENTARY SURFACE DIAGNOSTIC TECHIQUES ARE
ALSO POSSIBLE.

AERODYNE RESEARCH INC AF $ 68,995
45 MANNING RD

BILLERICA, MA 01821

DR CHARLES E KOLB

TITLE:
A BORON ASSISTED COMBUSTION MODEL WITH SENSITIVITY ANALYSIS
DEVELOPMENT

T 4 OFFICE: AFOSR/XOT

SOLID BORON HAS LONG BEEN RECOGNIZED AS A POTENTIAL HIGH VOLUMETRIC
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DENSITY PROPELLANT FOR VOLUME LIMITED ROCKET AND AIR BREATHING PRO-
PULSION SYSTEMS. HOWEVER, ACHIEVING THIS POTENTIAL HAS BEEN DIF-

/ FICULT DUE TO LOW COMBUSTION AND HEAT RELEASE EFFICIENCIES IN CON-
VENTIONALLY DESIGNED COMBUSTORS. A THREE PHASE MODEL OF BORON
ASSISTED COMBUSTION IS POSTULATED AND THE ROLE THAT KINETIC SENSI-
TIVITY ANALYSIS CAN PLAY IN ELUCIDATING CRITICAL MODEL REACTIONS AND
PROCESSES IS EXAMINED. A PHASE I PROPOSAL TO IMPLEMENT A BORON
ASSISTED HOMOGENEOUS COMBUSTION PHASE MODEL IS PRESENTED. PHASE II
EFFORTS WOULD EXTEND THIS COMBUSTION MODEL AND THE NECESSARY SENSI-
TIVITY ANALYSIS CONCEPTS TO THE HETEROGENEOUS COMBUSTION PHASES OF
IGNITION AND EXHAUST CONDENSATION.

AERODYNE RESEARCH INC AF $ 49,910
: 45 MANNING RD

BILLERICA, MA 01821

DR ANDREW FREEDMAN

TITLE:
. HYPERVELOCITY OXYGEN SOURCE FOR THE STUDY OF ATOM-SURFACE

) INTERACTIONS

. T 4 OFFICE: AFOSR/XOT

[0 SPACE-BASED FACILITIES FACE AN UNEXPECTEDLY HOSTILE ENVIRONMENT AT

ORBITAL ALTITUDES DUE TO CHEMICAL INTERACTIONS WITH ATOMIC OXYGEN AT
THE HIGH VELOCITIES OF ORBITING SPACECRAFT. DEGRADATION AND EROSION
X OF MATERIALS FACING INTO THE ATMOSPHERIC WIND POSE A THREAT TO THE
EFFECTIVE LIFE AND UTILITY OF SATELLITES, SPACE STATION SYSTEMS, AND
EXPECIALLY SPACE-BASED OPTICAL INSTRUMENTATION. WE PROPOSE TO STUDY
THE FEASIBILITY OF CONSTRUCTING A GROUND-BASED FACILITY TO STUDY

: OXYGEN-ATOM BOMBARDMENT OF SPACE MATERIALS UNDER SIMULATED SPACE CON-
) DITIONS. THIS FACILITY WOULD INCORPORATE AN ELECTRIC DISCHARGE

: HEATED HYPERTHERMAL ATOMIC OXYGEN BEAM SOURCE, "ZONE OF SILENCE"
SKIMMING TECHNIQUES, AND STATE-OF-THE-ART DIAGNOSTIC TOOLS. THE
GOAL OF SUCH STUDIES WOULD BE TO PROVIDE A BASIC UNDERSTANDING OF
ATOM-SURFACE CHEMISTRY.

| AERODYNE RESEARCH INC AF $ 50,000
45 MANNING RD
BILLERICA, MA (01821
DR CHARTER STINESPRING
TITLE:
LASER-INDUCED SURFACE CHEMICAL EPITAXY: A NOVEL THIN FILM
DEPOSITION TECHNIQUE
™ 7 OFFICE: AFOSK/XOT

. THIS PROPOSAL IDENTIFIED A NEW TYPE OF LASER-INDUCED EPITAXIAL
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GROWTH PROCESS TERMED LASER-INDUCED SURFACE CHEMICAL EPITAXY (LSCE),
AND ADDRESSES KEY ISSUED RELATING TO THE FEASIBILITY OF THE TECH-
NIQUES. THE POTENTIAL ADVANTAGES OF LSCE INCLUDE LAYER-BY-LAYER
CONTROL OVER STOICHIOMETRY, ABRUPT INTERFACES, AND LOW GROWTH TEM-
PERATURES. ADDITIONALLY, LSCE MAY BE USED TO DEPOSIT A WIDE VARIETY
OF MATERIALS INCLUDING METALS, METAL OXIDES, SULFIDES, AND PHOS-
PHIDES, AND II-VI AND III-V COMPOUNDS. THESE ADVANTAGES MAKE THE
LSCE TECHNIQUE PARTICULARY WELL SUITED TO THE DEPOSITION OF QUANTUM
WELL AND SUPERLATTICE MATERIALS AND DEVICE STRUCTURES WHICH WILL
PLAY AN INCREASINGLY IMPORTANT ROLE IN MICROELECTRONICS AND ELECTRO-
OPTICS TECHNOLOGY.

AEROMET INC AF $ 49,946
PO BOX 701767
TULSA, OK 74170
D RAY BOOKER
TITLE:
A REAL-TIME 3-D CLOUD SIMULATION SYSTEM DEVELOPMENT
T 195 OFFICE: BMO/MYSC

THIS PROPOSAL DESCRIBES A FEASIBILITY STUDY FOR IMPLEMENTING A REAL-
TIME, THREE-DIMENSIONAL CLOUD MODEL TO SUPPORT REENTRY VEHICLE TEST
OPERATIONS. AN EXISTING RESEARCH CLOUD MODEL WOULD BE INTERFACED TO
A MESOSCALE ATMOSPHERIC MODEL. THE COMBINED MODELING SYSTEM WOULD
BE ADAPTED FOR USE AT THE KWAJALEIN MISSILE RANGE (KMR). FORECASTS
OF DETAILED CLOUD FEATURES SUCH AS WATER CONTENT, RADAR REFLECTIVITY
AND HYDROMETEOR SIZE DISTRIBUTIONS WOULD BE GENERATED WITH 1 KM RE-
SOLUTION FOR TIMES OUT TO FOUR HOURS. THE NEED FOR DETAILED CLOUD
FORECASTS IS DISCUSSED. A BRIEF REVIEW OF MATHEMATICAL ATMOSPHERIC
MODELS IS PRESENTED AND A MODEL HIERARCHY FOR IMPLEMENTING CIRRUS
CLOUD FORECASTS AT KMR IS PROPOSED. THE SUITABILITY OF THE TROPICAL
ATMOSPHERE, AND KMR IN PARTICULAR, AS A SITE FOR OPERATIONAL CLOUD
MODELING IS EXPLAINED.

AEROSTRUCTURES INC NAVY $ 49,917
1225 JEFFERSON DAVIS HWY - STE 512
ARLINGTON, VA 22202
DR V ELCHURI
TITLE:
CORRELATION OF FLIGHT PURPOSE CODES WITH FLIGHT MANEUVERS DATA FOR
IMPROVED FATIGUE ESTIMATES IN SAFE PROGRAM
T 84 OFFICE: NAVAIR

FATIGUE LIFE EXPENDITURE DETERMINATIONS UNDER THE SAFE PROGRAM DO NOT
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ACCOUNT FOR FLIGHT VARIATIONS FOR DIFFERENT MISSIONS, OR EMPLOY
STATE-OF-THE-ART SEQUENCE-ACCOUNTABLE FATIGUE ANALYSES. THE PRO-
POSED PROGRAM WILL INVESTIGATE THE FEASIBILITY OF UTILIZING THE
FLIGHT PURPOSE CODE DATA TO DEVELOP CORRELATIONS BETWEEN FLIGHT PUR-
POSE CODES, GROSS WEIGHTS, AND FLIGHT MANEUVERS SPECTRA; AND ESTAB-
LISH ACTUAL LOADING HISTORIES. CORRELATIONS WILL BE ESTABLISHED
UTILIZING ROUTINELY DOCUMENTED DATA FROM COUNTING ACCELEROMETER RE-
CORDS, 3M FLIGHT RECORDS (YELLOW SHEET), AIRCRAFT/SQUADRON LOG BOOK
RECORDS AND FROM FLEET FLIGHT LOAD SURVEY DATA. SUBSTANTIATION OF
THE VALIDITY OF DERIVED CORRELATIONS WILL BE DEMONSTRATED FOR A
SELECTED TACTICAL AIRCRAFT.

XA

AKM ASSOCS SDIO $ 50,000
30 WEST POINT PL
SAN MATEO, CA 94402
DR ASOK K MUKHOPADHYAY
TITLE:
ADAPTIVE ELECTRO-OPTICAL SIGNAL PROCESSOR (AEOP) FOR SDIO
APPLICATIONS
T 3 OFFICE:

, FOR THE REALIZATION OF AN EFFECTIVE STRATEGIC DEFENSE SYSTEM, IT IS
NECESSARY TO SENSE AND TRACK EXTREMELY DIM, DISTANT SPACE OBJECTS

AND TO DEVISE METHODS FOR DISTINGUISHING ARMED REENTRY VEHICLES (RVS)
FROM DECOYS DURING THE EARLIEST POSSIBLE PHASES OF DEPLOYMENT. THE
NAME FOR THE SIGNAL PROCESSOR CONCEPT BEING DEVELOPED AT AKM ASSOCI-
ATES IS AEOP (ADAPTIVE ELECTRO-OPTICAL PROCESSOR). THE PROCESSOR
PROVIDES FLEXIBILITY IN ITS HARDWARE CONFIGURATION AND ALGORITHMS
AND, THEREFORE, CAN BE ADAPTED TO SUPPORT A WIDE VARIETY OF SENSOR
SYSTEMS. THE AEOP CONCEPT DEVELOPMENT CAN BE BROKEN DOWN INTO TWO
MAJOR PARTS: THE FIRST IS THE CONCEPTUAL DESIGN OF A LIBRARY OF PRO-

Rt

A GRAMMABLE AND INTERFACEABLE MODULES THAT CAN BE PLUGGED TOGETHER IN
A VARIOUS ORDERS TO REALIZE DIFFERENT SIGNAL PROCESSOR CONFIGURATIONS;
s IN PHASE II OF THIS PROPOSED EFFORT, RATHER THAN PROVIDING FOR A DE-
:Q DICATED, SINGLE-MISSION, INFLEXIBLE HARDWARE DESIGN, PROGRAMMABLE

GG BUILDING BLOCKS OF THE AEOP WILL BFE DEVELOPED AND DEMONSTRATED. ANY
- OF THE LARGE CLASS OF SIGNAL PROCESSORS FOR SDI APPLICATIONS CAN BE
-7 EVENTUALLY BUILT FROM THESE FUNDAMENTAL ELEMENTS. TO PERFORM THE

o AEOP DESIGN ANALYSIS IN PHASE I OF THIS RESEARCH PROPOSAL, APPROPRI-
Qi ATE COMPUTER SIMULATIONS WILL BE DEVELOPED AND EXERCISED ON AKM

e ASSOCIATES MICRO VAX Ii1 COMPUTER SYSTEM WITH THE MiCRO VMS OPERATING
]
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SYSTEM. THUS, THE DEVELOPED ALGORITHMS WILL BE INSTANTLY PORTABLE TO
ANY DOD FACILITY WITH THE VAX/VMS FAMILY OF COMPUTERS.

AKM ASSOCS ARMY $ 49,972
30 WEST POINT PL

SAN MATEQ, CA 94402

DR A K MUKHOPADHYAY

TITLE:
MODEL-BASED MACHINE VISION ALGORITHM FOR BATTLEFIELD TARGET
IDENTIFICATION

T 29 OFFICE: ARDC/SMCAR

THERE IS A NEED TO DEVELOP FAST, ('REAL-TIME'), THREE DIMENSIONAL
(3D) VISION PROCESSING ALGORITHMS APPLICABLE TO MACHINE RECOGNITION
OF PATTERNS IN SUPPORT OF FIRM CONTROL SUB-SYSTEMS, CAPABLE OF
AUTOMATICALLY RECOGNIZING TARGETS ON THE BATTLEFIELD. TARGET IDENTI-
FICATION WHICH INVOLVES COMPLEX HUMAN DECISION MAKING IS NOT VERY
RELIABLE UNDER THE STRESS OF COMBAT ENGAGEMENT, EVEN THOUGH A
DISTINCT AND UNAMBIGUOUS TARGET IMAGE IS AVAILABLE. IN MANY
PRACTICL APPLICATIONS OF AUTOMATED VISION, THE EXACT SHAPE OF THE
OBJECT TO BE RECOGNIZED IS KNOWN IN ADVANCE. FOR THE U.S. ARMY, IN
MOST INSTANCES, THE BATTLEFIELD TARGETS TO BE RECOGNIZED WILL BE
COMBAT AND TRANSPORT VEHICLES, MISSILE AND GUN CARRIERS, AND
INFANTRY SUPPORT HELICOPTERS AND AIRCRAFT. IN THIS KIND OF SITUA-
TION, IT IS DESIRABLE AND POSSIBLE TO SPLIT THE COMPUTATION INTO TWO
STATES: A MODEL-BUILDING STAGE IN WHICH USEFUL INFORMATION ABOUT
THE UNCHANGING TARGET CHARACTERISTICS IS COMPILED, AND AN EXECUTION
STAGE IN WHICH THIS INFORMATION IS EXPLOITED FOR THE RAPID
RECOGNITION OF TARGETS OF INTEREST IN THE IMAGE. THE RESULT OF OUR
PROPOSED RESEARCH WILL BE A FAST, MACHINE-VISION PROGRAM FOR
RECOGNIZING AND LOCATING BATTLEFIELD TARGETS IN IMAGES WITHOUT RES-
TRICTION ON THE ORIENTATION OF THE TARGETS IN SPACE. SUCH AN
ARTIFICAL INTELLIGENCE (AI)-BASED PROGRAM WITH A HEURISTIC DATABASE
WILL BE DEVELOPED ON A 32-BIT MICROPROCESSOR (E.G., MICROVAX II) AND
WOULD EVENTUALLY RESIDE INSIDE A COMBAT OR VERY INTELLIGENT
SURVEILLANCE AND TARGET ACQUISITION (VISTA) VEHICLE.

AKM ASSOCS ARMY $ 49,972
30 WEST POINT PL

SAN MATEO, CA 94402

DR ASOK K MUKHOPADHYAY

TITLE: ——
KNOWLEDGE -BASED INTELLIGENT TRACKER (KBIT) AS FIRE CONTROL AID ‘3?1
T 28 OFFICE: ARDC/SMCAR 2O

.-

A NEED EXISTS FOR THE DEVELOPMENT OF A KNOWLEDGE-BASED INTELLIGENT “f‘}
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TRACKER (KBIT) ALGORITHM WITH A HEURISTIC DATA BASE WHICH WOULD BE
RESIDENT ON A FUTURE COMBAT VEHICLE. ITS PURPOSE WILL BE TO AUTO-
MATICALLY DETECT AND TRACK MULTIPLE TARGETS SIMULTANEOUSLY.
CURRENTLY, THE RDC ROBOTICS AND AUTOMATION LABORATORY HAS A

NORTHRUP VIDEO AUTOMATIC TARGET TRACKER (VATT) HARDWARE/SOFTWARE

) WHICH OPERATES IN A STANDALONE MODE. J FOR THAT REASON, VATT SUFFERS
FROM THE DEFICIENCIES OF A CONVENTIONAL VIDEO TRACKER, VIZ., 'AIM-
POINT-WANDER', FAILURE TO CONTROL TRACK WINDOW SIZE (POOR 'GATE-
DICIPLINE'), LOSS OF TRACK AND FALSE TARGET LOCK-ON IN HIGH CLUTTER
AND/OR LOW TARGET-TO-BACKGROUND CONTRAST ENVIRONMENT. HENCE, AKM
ASSOCIATES PROPOSES TO LINK THE OPERATION OF THE EXISTING TRACKER
TO THAT OF THE AUTOMATIC TARGET RECOGNITION (ATR) MODULE DEVELOPED
FOR ARDC BY AKM ASSOCIATES UNDER A 1984, PHASE I SBIR AWARD. THESE
) TWO AI-BASED FIRE CONTROL DECISION AIDS ACTING SYNERGISTICLLY WOULD
UTILIZE TO THE FULLEST EXTENT ARDC PROGRAMS AND EXISTING HARDWARE
AND KWOULD BE OF GREAT SIGNIFICANCE WITHIN THE ADOPTED FINITE-STATE-
MACHINE (FSM) STRUCTURE FOR THE WEAPON PLATFORM AUTOMATION. THE KBIT
ALGORITHM WILL BE DEVELOPED ON THE AKM ASSOCIATES MICROVAX II AI

) WORKSTATION WITH MICROVMS 3 OPERATING SYSTEM AND USING THE VAXLISP
LANGUAGE. SUCH AN IMPLEMENTATION WILL BE COMPLETELY PORTABLE TO
ARDC VAX 11/780 COMPUTER SYSTEM.

PO

ALABAMA CRYOGENIC ENGINEERING INC SDIO $ 49,959
PO BOX 2451
HUNTSVILLE, AL 35804
DR JOHN B HENDRICKS
TITLE:
CRYOCOOLER FOR HIGH ACCELERATION SYSTEMS
T 2 OFFICE:

A CRYOCOOLER CAPABLE OF OPERATING UNDER EXTREMELY HIGH ACCELERATION
LEVELS IS PROPOSED. THE CRYOCOOLER USES THE LINDE-HAMPSON CYCLE,
AND CAN REACH APPROXIMATELY 80 KELVIN. MULTI-STAGE UNITS, TO REACH
LOWER TEMPERATURES, ARE ALSO POSSIBLE.

ALABAMA CRYOGENIC ENGINEERING INC SDIO $ 49,931
PO BOX 2451
HUNTSVILLE, AL 35804
DR JOHN B HENDRICKS
TITLE:
CRYOCOOLER FOR EXTENDING THE STORAGE TIME OF CRYOGENS IN SPACE
T 6 OFFICE:

THIS PROPOSAL COVERS THE DEVELOPMENT OF A CRYOCOOLER FOR COOLING A
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LIQUID CRYOGEN STORAGE DEWAR TO IMPROVE THE STORAGE TIME IN SPACE.
AS A BASELINE, A TWO STAGE SYSTEM OPERATING AT 80 KELVING AND 20
KELVIN IS CHOSEN. THE COOLING CAPACITIES OF THE TWO STAGES ARE SET
TO CORRESPOND TO A TYPICAL STORAGE DEWAR SYSTEM. THE CRYOCOOLER
SHOULD BE CAPABLE OF VERY LONG LIFETIME BECAUSE IT HAS NO MOVING
PARTS AT CRYOGENIC TEMPERATURES.

ALABAMA CRYOGENIC ENGINEERING INC NAVY $ 49,224
PO BOX 2451
HUNTSVILLE, AL 35804
JOHN B HENDRICKS
TITLE:
A COMPACT LINDE-HAMPSON CRYOCOOLER FOR 20K OPERATION
T 131 OFFICE: NWC/NAVAIR

THIS PROPOSAL COVERS THE DEVELOPMENT OF A CRYOCOOLER WITH A
REFRIGERATION CAPACITY OF 0.75 WATT AT 20 KELVIN. THE CRYOGENIC
UNIT WILL HAVE A VOLUME OF LESS THAN 16 cm3, AND CAN PROVIDE COOLING
FOR 5 MINUTES AFTER A COOLDOWN PERIOD OF LESS THAN 20 SECONDS. THE
CRYOCOOLER USES A NEW FABRICATION TECHNIQUE THAT LEADS TO A HIGH
RELATIVE EFFICIENCY WITH A MINIMUM VOLUME.

ALABAMA CRYOGENIC ENGINEERING INC AF $ 49,959
PO BOX 2451
HUNTSVILLE, AL 35804
DR JOHN B HENDRICKS
TITLE:
A FAST COOLDOWN MICROMINIATURE LINDE-HAMPSON CRYOCOOLER
T 94 OFFICE: ASD/XR

THIS PROPOSAL COVERS THE DEVELOPMENT OF A FAST COOLDOWN LINDE-
HAMPSON CRYOCOOLER. BOTH SINGLE STAGE UNITS, REACHING 80 KELVIN,
AND MULTI-STAGE UNITS, REACHING APPROXIMATELY 4 KELVIN ARE POSSIBLE.
THE UNIT CAN BE USED WITH GAS BOTTLES FOR SHORT TERM USE. FOR LONG
LIFETIME EITHER A MECHANICAL OR ABSORPTION COMPRESSOR CAN BE USED.
THE UNIT CAN BE SCALED TO MATCH THE COOLING LOAD, AND MICROMINIATURE
UNITS ARE POSSIBLE, USING A PROPRIETARY MANUFACTURING METHOD.

ALPHATECH INC ARMY $ 49,998
111 MIDDLESEX TURNPIKE
BURLINGTON, MA 01803
DR JOHN J SHAW
TITLE:
INNOVATIVE MULTI-SPECTRAL COUNTERMEASURE MANAGEMENT
T 62 OFFICE: CECOM/AMSEL

ALPHATECH PROPOSES TO DEVELOP INNOVATIVE ALGORITHMS FOR AIRBORNE
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MULTI-SPECTRAL COUNTERMEASURE MANAGEMENT BUILT UPON OUR PREVIOQUSLY \

DEVELOPED ADVANCED ALGORITHMS FOR ELECTRONIC COUNTERMEASURE (ECM) F

POWER MANAGEMENT FOR USE AGAINST GROUND-BASE AIR DEFENSE THREATS. NG

THESE ALGORITHMS DETERMINE OPTIMAL COUNTERMEASURE SEQUENCES BY PRE-
DICTING IN REAL-TIME HOW THREATS WILL RESPOND TO COUNTERMEASURES. IN ,
SIMULATIONS AGAINST A PARTICULARLY LETHAL ANTI-AIRCRAFT ARTILLERY ~£‘
(AAA) SYSTEM, OUR PREDICTIVE ALGORITHM REDUCED THE EXPECTED KILL .
PROBABILITY BY OVER 50 PERCENT WITH RESPECT TO NON-PREDICTIVE ALGO- 8
RITHMS. WE BELIEVE THAT THE CONCEPTS WE PIONEERED FOR OUR ECM POWER .
MANAGEMENT ALGORITHM CAN BE THE BASIS FOR A LARGE, MORE COMPREHENSIVE

MULTI-SPECTRAL COUNTERMEASURE SYSTEM. FOREMOST AMONG THESE CONCEPTS A
ARE ALGORITHMS TO PREDICT, IN REAL-TIME, THREAT TRACKING/FIRING -Z
STATES, LOOK-AHEAD ALGORITHMS TO PREDICT HOW A THREAT WILL RESPOND N
TO A FUTURE SEQUENCE OF COUNTERMEASURES, AND ALGORITHMS TO EXPLOIT ~
COLLATERAL COUNTERMEASURE APPLICATION. WE PROPOSE AN EXPLORATORY f
RESEARCH EFFORT TO DETERMINE THE FEASIBILITY OF EXTENDING OUR CON- B

CEPTS TO THE RANGE OF THREATS AND RADIO-FREQUENCY/ELECTRO-OPTICAL/ N
INFRARED COUNTERMEASURES ENVISIONED FOR YEAR 2000 AND BEYOND. N

ALPINE RESEARCH INC NAVY $ 48,932 N

1930 CENTRAL AVE - STE F

BOULDER, CO 80301

PAU'. C RAMER

TITLE:

WAXLESS REDUCED LENGTH MILITARY SNOW SKI
T 13 OFFICE: USMC/LBC

" | "5;.,'.'_&".{5/‘ . ’ o

-

THIS PROJECT WILL RESEARCH AVAILABLE DATA AND LITERATURE TO SELECT
THE MATERIALS, TECHNOLOGY, AND CONSTRUCTION METHODOLOGY USEFUL FOR
THE DEVELOPMENT OF A WAXLESS, REDUCED LENGTH MILITARY SNOW SKI. FROM
THE DATA BASE DEVELOPED, THOSE SKIS AND TECHNOLOGY MOST PROMISING TO
FULFILL THE GOALS OF THE CONTRACT WILL BE PURCHASED/CONSTRUCED AND
TESTED FOR THEIR SUITABILITY AS A MILITARY SNOW SKI. PARTICULAR
ATTENTION WILL BE PAID TO DEVELOPING A SKI THAT IS EASY TO TRAIN ON,
MEETS RELIABILITY AND MAINTAINABILITY STANDARDS, AS WELL AS BEING
SUITABLE FOR MILITARY TYPE SKIING. DURING THE LAST SEVERAL YEARS,
THERE HAS BEEN A NUMBER OF TESTS FOR A WAXLESS SKI. MOST OF THESE
TESTS HAVE RESULTED IN FAILURE FOR A NUMBER OF REASONS. CURRENT
TECHNOLOGICAL DEVELOPMENTS OF MATERIAL AND CONSTRUCTION TECHNIQUES
HAVE MADE A WAXLESS SNOW SKI A POSSIBILITY AT THIS TIME. THE PRO-
JECT WILL EVALUATE PAST, CURRENT, AND DEVELOPING CONCEPTS THAT WILL
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MAKE THE GOAL A REALITY.

ALTUS CORP AF § 49,009

1610 CRANE CT
SAN JOSE, CA 95122

P J WILSON
TITLE:
HIGH PD RESERVE LTC BATTERY
T 177 OFFICE: AFWAL/PO

MANY MISSILE ADVANCED BATTERY APPLICATIONS ACROSS ALL MILITARY
SERVICES CALL FOR A VARIETY OF CHARACTERISTICS WHICH CAN NOT ALWAYS
BE MET WITH A SINGLE ELECTRO-CHEMISTRY. TYPICAL REQUIREMENTS MAY
WELL INCLUDE THE FOLLOWING: 1. RAPID ACTIVATION TIME (LESS THAN 500
msec). 2. BROAD OPERATING TEMPERATURE RANGE (-54 DEG C TO +71 DEG
C). 3. TEN YEAR STORAGE LIFE. 4. FIVE MINUTE RUN TIME OR LONGER.
5. MAXIMUM POWER AND ENERGY DENSITY FOR 100-200 VOLT BATTERY. THE
DESIGN APPROACH PRESENTED HEREIN IS TO COMBINE THE BEST FEATURES OF
A THERMAL BATTERY (RAPID ACTIVATION TIME AND LOG TEMPERATURE PERFOR-
MANCE) WITH THOSE OF AN LTC BATTERY (EXTENDED RUN TIME, GOOD VOLTAGE
REGULATION, HIGH POWER AND ENERGY DENSITY), TO FORM A HYBRID BATTERY.
THE SPECIFIC OBJECTIVE OF THE WORK IS TO DEMONSTRATE FEASIBILITY.

AMERASIA TECHNOLOGY INC SDIO $ 75,061
2239 TOWNSGATE RD - STE 208
WESTLAKE VILLAGE, CA 91361
DR TEONG C LIM
TITLE:
REAL TIME BATTLE MANAGEMENT SIGNAL PROCESSOR
T 3 QFFICE:

THERE IS A NEED IN BATTLE MANAGEMENT FOR BROAD-BAND ADAPTIVE CORRELA-
TION BASED RECEIVERS FOR RADAR AND INFRARED SIGNAL SPECTURM ANALYSIS
OPERATING IN REAL TIME. A SURFACE ACOUSTIC WAVE (SAW) COMPRESSIVE
RECEIVER UTILIZING ADAPTIVE CHIRP FOURIER TRANSFORMATION (CFT) IS
PROPOSED FOR PROCESSING DOPPLER OVER LARGE BANDWIDTHS WITH HIGH ACCU-
RACY (<1 M/SEC) IN REAL TIME FOR BATTLE MANAGEMENT. PRELIMINARY AN-
ALYSIS INDICATES CFT PROCESSORS ARE CAPABLE OF 2 GFLOPS (BILLIONS OF
OPERATIONS PER SECOND) SPEED AND 80 DB DYNAMIC RANGE. ADAPTIVE CFT
SYSTEMS WITH 100% PROBABILITY OF INTERCEPT WILL BE ANALYZED AND DOPP-
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LER SIMULATION STUDIES MADE TO ACHIEVE OPTIMUM RESOLUTION. STUDIES
WILL BE APPLIED TO CASES WHERE THE BACKGROUND NOISE CONTAINS CHAFF
INDUCED CLUTTER AND DECOY INTERFERENCE. THE SYSTEM WILL BE ANALYZED
IN TERMS OF PERFORMANCE INDICES SUCH AS SIGNAL-TO-NOISE, DYNAMIC
RANGE, INTERCEPT PROBABILITY, AND CORRELATION EFFICIENCY. A HARDWARE
DEVELOPMENT PLAN WILL DETERMINE THE SUBSYSTEM COMPONENT AND CIRCUIT
REQUIREMENTS FOR A REAL TIME BATTLE MANAGEMENT CFT SYSTEM.

AMERASIA TECHNOLOGY INC NAVY $ 49,964
2239 TOWNSGATE RD - STE 208
WESTLAKE VILLAGE, CA 91361
DR TEONG C LIM
TITLE:
DIGITIZER 8-BIT GIGA-HERTZ
T 30 OFFICE: USMC/NCSC

AN 8-BIT GHz DIGITIZER IS PROPOSED WITH A FRONT-END ANALOG DEMULTI-
PLEXTER USING GaAs SAMPLE-AND-HOLD CIRCUITS FOR CONVERTING THE INPUT
SIGNAL DOWN TO 125 MHz. A BANK OF SILICON 80BIT 125-MHz A/D CONVERT-
ERS ARE THEN USED FOR SIGNAL DIGITIZATION. DIGITIZED DATA ARE FUR-
THER DEMULTIPLEXTED BEFORE STORING INTO ECL MEMORY. THE ADVANTAGES
OF THE PROPOSED APPROACH ARE THAT: (1) THE REQUIRED GaAs CIRCUITS
ARE MINIMAL AND THE PERFORMANCE OF THESE CIRCUITS HAVE BEEN DEMON-
STRATED AND THE REST OF THE COMPONENTS FOR THE PROPOSED SYSTEM ARE
ALL SILICON ICs WHICH ARE COMMERCIALLY AVAILABLE THUS RESULTING IN AN
OVERALL LOW-RISK APPROACH, AND (2) THE PROPOSED ARCHITECTURE ALLOWS
FUTURE EXTENSION TO A LONGER SAMPLE WINDOW, HIGHER BIT ACCURACY, AND
HIGHER SAMPLING FREQUENCIES. PHASE I PROGRAM WILL PROVIDE A DETAILED
ANALYSIS OF SYSTEM DESIGN AND COMPUTER SIMULATED CIRCUIT DESIGN

WHICH WILL BE USED FOR IC FABRICATION AND BREADBOARDING IN PHASE II.

AMERICAN HYPERFORM INC NAVY $ 52,000
PO BOX 9077
ESSINGTON, PA 19029
DR W NOVIS SMITH
TITLE:
ABRASION RESISTANT NON-FLAMMABLE OXIDIZED POLYACRYLONITRILE
FABRICS
T 73 OFFICE: NAVSUP

ONE OF THE MOST OUTSTANDING FABRICS FOR THE PROTECTION OF PERSONNEL

Cal ey s St - -
DN I.:-’ _\v-_‘- . :-’ -
. L) -

. .
C

w
e

Tm e e et
<A SO
Bl

Y

a .
A BN . D N I L L LN
......

1 g 4 3 3 + 'y . o%a 2% 2% ad, 2t et 2%, at, 26, ata 20, 2% 2t "a8." Nag. v 'Q}qil‘ U I8 g 4 1ol Va9 Uaf ta) Nah ATV LY LT RLYY )

.
TN % T e T AT et e Tt e - N T
et et - .. LR R S -

.

. 1
ra

pol R
Y]

4N N VAL

.l

(Ve LGYFRE LSO
" I )

)

"oy " F'.."'._:'\."A":.‘-

l."
/."‘4’

.
«
>
-

.:_\
Y
N




'q a¥ \ P 2% 6  atR ath- ath VA’ ate" 82 At AP a KA Gatofatogat 048 (2% 0at dav gt b et g R Sl gl a8 a8 b | ot W)

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 32
FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

WITH RESPECT TO EXPOSURE TO DIRECT FLAME AND YET HAS THE FEEL OF A
SOFT TEXTILE IS COMPOSED OF OXIDIZED POLYACRYLONITRILE FIBER (OPF).
HOWEVER OPF FABRICS HAVE LACKED SUFFICIENT ABRASION RESISTANCE FOR
USE IN PROTECTIVE CLOTHING. THE NAVY CLOTHING AND TEXTILE RESEARCH
CENTER (Z. KUPFERMAN AND M. ROY) HAS DEMONSTRATED THE OPF FABRICS CAN
OFFER PROTECTION IN FLAME EXCURSIONS UP TO 5500 DEG F. AMERICAN HY-
PERFORM PROPOSES TO MAXIMIZE THE ABRASION RESISTANCE OF OPF FABRICS
BY THE INTIMATE BLENDING OF 10 TO 20% OF VARIOUS ABRASION AND FIRE
RESISTANT FIBERS IN THE OPF YARNS WHICH WILL BE WOVEN INTO 2x2 TWILL
AND JERSEY KNOT TEST PIECES FOR EVALUATION. THE EVALUATION WILL DE-
TERMINE WHAT PERCENTAGES OF PBI, ARAMIDE, OR FR WOOL FIBERS ARE
NEEDED TO ACHIEVE SATISFACTORY ABRASION RESISTANCE AND MAXIMIZE THE
AMOUNT OF OPF IN THE YARN AND SUBSEQUENT FABRICS. THE BEST COMBINA-
TION FABRIC OF BLENDED OPF YARNS WILL BE WOVEN OR KNITTED IN SUFFI-
CIENT QUANTITIES TO MAKE ABOUT FOUR PROTOTYPES EACH OF A T-SHIRT,
SHIRT, COVERALLS, ANTIFLASH MASK, AND GLOVES. THESE ITEMS WILL BE
SUBMITTED TO NAVY CLOTHING AND TEXTILE RESEARCH CENTER FOR EVALUA-
TION. THEIR COMMENTS WILL BE INCORPORATED FOR LARGER RUNS OF
QUANTITIES OF FABRIC AND APPAREL FOR FIELD TESTING IN PHASE II.

AMERICAN RESEARCH CORP OF VA SDIO $ 67,349
PO BOX 3406 - 642 FIRST ST
RADFORD, VA 24143
DR M G NIIMURA
TITLE:
NON-LINEAR ELECTROMAGNETIC RAIL GUN
T 2 OFFICE:

ELECTROMAGNETIC LAUNCHERS HAVE POSSIBLE APPLICATIONS TO A VARIETY OF
DEFENSE NEEDS. IDEAS ARE BEING SOUGHT FOR NOVE ACCELERATORS CAPABLE
OF DRIVING SMALL MASSES (1 TO 20 GM) TO HYPER VELOCITIES ABOVE 20
KM/S. FOR THE CONVENTIONAL LINEAR RAIL GUNS, THE LENGTH OF RAIL BE-
COMES A SIGNIFICANTLY LONG IN ORDER TO ACHIEVE THE GOAL. FURTHER,
USE OF THE RAIL GUN IN SPACE OR IN FIELD REQUIRES NATURALLY LIGHT
WEIGHT AND VOLUME EFFECTIVENESS. THIS PROPOSAL SUGGESTS NOVEL
LAUNCHER DESIGNS AND THE LIMITED DEMONSTRATION FOR FEASIBILITY. PRO-
POSED NON-LINEAR OR CIRCULAR RAIL GUNS ARE COMPACT YET CAPABLE TO
PROVIDE A LONG ACCELERATION LENGTH. CURVATURE EFFECTS, DRAG FORCES,
AND INSULATION PROBLEMS ARE THOROUGHLY STUDIED BEFORE OR IN-PARALLEL
TO THIS APPROACH. BOTH TYPES OF THE CIRCULAR RAIL GUN WITH AND WITH-
OUT EXTERNAL MAGNETIC FIELD ARE POSSIBLE AND ARE DESCRIBED HERE.
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ALSO PROPOSED IS AN EXTENSION OF THE NEW ROTATING ARMATURE CONCEPT
INTO A TRUELY REPETITIVE OPENING SWITCH. SUCH AN OPENING SWITCH IS
ESSENTIAL FOR THE INDUCTIVE ENERGY STORAGE SYSTEM TO WHICH RAIL GUNS
ARE INSTALLELD. FINAL PRODUCT FROM THIS PROPOSED WORK WILL BE A

REPETITIVELY OPERATING CIRCULAR RAIL GUN SYSTEM WHOSE OVERALL VOLUME
IS MINIMIZED.

AMERICAN RESEARCH CORP OF VA AF $ 67,240
PO BOX 3406 - 642 FIRST ST
RADFORD, VA 24143
DR R J CHURCHILL
TITLE:
LASER FIBER OPTIC SENSOR FOR HUMAN BIOMAGNETIC MEASUREMENTS
T 278 OFFICE: AMD/RDO

BIOMAGNETIC MEASUREMENTS CAN NOW MAKE UNIQUE AND SIGNIFICANT CON-
TRIBUTIONS TO THE STUDY OF ACTIVITY IN THE HUMAN BODY. MOST MEASURE-
MENTS ARE MADE WITH THE SQUID MAGNETOMETER WHICH HAS SEVERAL MAJOR
DISADVANTAGES. THE LONG TERM TARGET OF OPPORTUNITY IN THIS PROPOSAL
IS THE DEVELOPMENT OF A COMPACT, SENSITIVE, ROOM TEMPERATURE BIO-
MAGNETIC SENSOR BASED ON A LASER-STIMULATED FIBER OPTIC INTERFERO-
METER WITH MAGNETOSTRICTIVE FIELD SENSING ELEMENTS. SPECIFIC AIMS
INCLUDE EVALUATION OF HUMAN FIELD EMISSIONS, ASSESSMENT OF PRESENT
TECHNOLOGY, IDENTIFICATION OF FIBER OPTIC SENSOR PARAMETERS, DESIGN
AND DEVELOPMENT OF A PROTOTYPE SYSTEM, MEASUREMENTS OF SIMULATED HU-
MAN MAGNETIC FIELDS, CONCEPTUAL DESIGN OF A MODEL FOR ENGINEERING
DEVELOPMENT AND CLINICAL TESTING IN THE PHASE II PROGRAM. TO ACHIEVE
THESE GOALS THE METHODOLOGY INCLUDES A PARAMETRIC STUDY OF SIMULATED
FIELD EMISSION VARYING IN AMPLITUDE, FREQUENCY, SPATIAL DISTRIBUTION
AND NOISE ENVIRONMENT.

AMERICAN RESEARCH CORP OF VA DARPA $ 67,349
PO BOX 3406 - 642 FIRST ST
RADFORD, VA 24143
DR M G NIIMURA
TITLE:
MINIATURE ELECTRON BEAM ACCELERATOR INCORPORATING ELECTRON SOURCE
AND HIGH GRADIENT ACCELERATION MECHANISM
T 18 OFFICE: DARPA

LIGHT WEIGHT, HIGH ENERGY CHARGED PARTICLE BEAM PRODUCTION IS
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FEASIBILE WHEN THE ACCELERATION POTENTIAL IS GENERATED FROM AN IN-
DUCTIVE ENERGY STORAGE SYSTEM. AN INTENSIVE, COPIOUS X-RAY RADIATION
SOURCE 1S THEREFORE OBTAINABLE SIMULTANEOUSLY THROUGH THE HIGH-CUR-
RENT ELECTRON BEAM AND METAL TARGET INTERACTION. USE OF A PLASMA
OPENING SWITCH IS PROPOSED FOR OPENING THE INDUCTIVE CIRCUIT BECAUSE
IT INCLUDES THE CHARGED PARTICLE SOURCES AUTOMATICALLY IN THE WORKING
GAS OR IN THE METAL VAPOR PLASMA ABLATED FROM THE ELECTRODE MATERIAL,
THEREBY ELIMINATING THE NEED OF ADDITIONAL ELECTRON OR ION SOURCES.
USE OF THE DENSE PLASMA FOCUS (DPF) AS AN OPENING SWITCH CAN INCORPO-
RATE THE STORAGE INDUCTOR AND LOAD GAP, AS WELL AS THE PARTICLE
SOURCE AND LOW VOLTAGE CAPACITOR BANK, ALL IN ONE VOLUME-EFFECTIVE
UNIT SUITABLE FOR SPACE AND LABORATORY INVESTIGATION OF THE BEAM PRO-
PAGATION. CASCADE ACCELERATION OF CHARGED PARTICLES IS SUGGESTED FOR
ENERGY HIGHER THAN READILY AVAILABLE FROM THE TABLE-TOP DEVICE. THE
PROPOSED PROJECT INCLUDES CHARACTERIZATION OF THE CHARGED BEAMS AND
X-RAYS, LABORATORY DEMONSTRATION OF THE PROPAGATION THROUGH NATURAL
AND DISTURBED ENVIRONMENTS, AND IMPROVEMENT OF THE AVERAGE POWER BY
REPETITIVE OPERATION.

AMERICAN RESEARCH CORP OF VA DARPA $ 66,759
PO BOX 3406 - 642 FIRST ST
RADFORD, VA 24143
DR P W CHAN
TITLE:
MICROWAVE NDE SENSOR FOR IN-PROCESS CONTROL IN THE MANUFACTURE OF
CARBON-CARBON COMPOSITES
T 10 OFFICE: DARPA

THE INTELLIGENT PROCESSING OF MATERIALS IS A NOVEL CONCEPT IN
MATERIALS PROCESSING IN WHICH INFORMATION FROM REAL TIME, IN-SITU
MICROSTRUCTURAL SENSORS AND PROCESS MODELS ARE COMBINED WITH ARTIFI-
CIAL INTELLIGENCE APPROACHES TO CONTROL A MATERIALS PROCESS. THE IN-
SITU SENSORS ARE A KEY TO THIS TECHNOLOGY SINCE INFORMATION ABOUT THE
"STATE" OF THE MATERIAL MUST BE ASCERTAINED. THEREFORE, THIS PRO-
POSAL WILL EXAMINE THE USE OF MICROWAVE ABSORBTION FOR THE IN-SITU
MONITORING OF CARBON CARBON PROCESSING. THE DIELECTRIC BEHAVIOR OF
POLYMERS HAVE ALREADY BEEN DEMONSTRATED TO BE USEFUL IN MONITORING
THEIR CURE. THE USE OF MICROWAVE ENERGY AS A MEANS TO GET AT THIS
AND OTHER ELECTRONIC PARAMETERS WHICH MAY BE DIRECTLY RELATABLE TO
MATERIALS PROPERTIES 1S A UNIQUE APPROACH WHICH DESERVES ATTENTION.
THERE ARE TWO KEY TECHNICAL ISSUES INVOLVED IN THIS EFFORT. HOW FAR
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CAN ONE GO IN THE PROCESS BEFORE THE CARBON-CARBON BECOMES TOO CON-
DUCTIVE AND CAN ONE CREATE A MICROWAVE CAVITY IN THE OPERATING EN-~
VIRONMENT. THE POTENTIAL BENEFITS TO A WIDE RANGE OF DoD AND
COMMERCIAL APPLICATIONS FOR DETERMINING FEATURES OF THE MATERIAL
MAKES THIS RESEARCH VERY INTERESTING AND WORTHY OF SUPPORT.

AMHERST SYSTEMS INC AF $ 50,000
1 AMERICAN DR
BUFFALO, NY 15225
DR EDWARD G EBERL
TITLE:
IR/EO TARGET GENERATION CONCEPTS
T 94 OFFICE: ASD/XR

MAJOR IMPROVEMENTS ARE REQUIRED IN SIMULATION TEST SYSTEMS IN ORDER
TO TEST INTEGRATED SENSOR SYSTEMS THAT COMBINE RF, INFRARED AND
ELECTRO-OPTICAL SENSORS. RF ENVIRONMENT SIMULATORS CAN NOW GENERATE
EMISSIONS ASSOCIATED WITH MAJOR COMBAT SCENARIOS. NO EQUIVALENT CAP-
ABILITY EXISTS TO GENERATE LARGE NUMBERS OF IR AND EO TARGET SIGNA-
TURES SO THAT IR AND EO SENSORS CAN BE TESTED IN THESE SAME SCE-
NARIOS. THIS STUDY WILL INVESTIGATE METHODS TO DIGITALLY GENERATE IR
AND EO TARGETS BASED ON THE TECHNOLOGY THAT WAS SUCCESSFULLY EMPLOYED
TO DIGITALLY GENERATE SIGNALS FOR RF RECEIVER SYSTEMS. THIS WAS DONE
BY DUPLICATION OF THE DIGITAL OUTPUT OF THE FRONT END OF THE RF RE-
CEIVER SYSTEM UNDER TEST. THIS STUDY THUS FOCUSES ON UNDERSTANDING
THE IR SENSOR'S (E.G., WARNING RECEIVER) DESIGN AND PERFORMANCE
CHARACTERISTICS AND THE CHARACTERISTICS OF IR TARGET SIGNATURES, AND
DESCRIBING A DIGITAL STIMULATION APPROACH. EO SIGNAL GENERATION BY
USE OF A GRAPHICS PROCESSOR SYSTEM WILL ALSO BE INVESTIGATED.

AMTEC ENGINEERING INC AF $ 49,690
100001 NE 4TH ST
BELLEVUE, WA 98004
SCOTT T IMLAY
TITLE:
A COUPLED ADAPTIVE GRID/NAVIER-STOKES SOLUTION PROCEDURE FOR HIGH
ENERGY LASER FLOWS
T 86 OFFICE: AFWL/PRC

AN EFFICIENT COMPUTATIONAL METHOD IS PROPOSED FOR MODELING THE
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’
COMPLEX PHYSICAL PHENOMENA OCCURING IN HIGH ENERGY CONTINUOUS WAVE b,
LASER FLOW FIELDS. THESE FLOWS TYPICALLY CONTAIN BOUNDARY LAYERS, a
MIXING LAYERS, WAKES, AND EMBEDDED SHOCK WAVES. IT IS DIFFICULT TO -
GENERATE A MESH APRIOR WHICH WILL RESOLVE ALL FEATURES OF THE FLOW.
THEREFORE, AN ADAPTIVE GRID TECHNIQUE WILL BE USED AND COUPLED TO AN

,\

UNFACTORED IMPLICIT FINITE VOLUME FLOW SOLVER, THE EFFICIENCY OF e
WHICH IS VERY INSENSITIVE TO MESH SPACING. THE PERFORMANCE OF THE -
COUPLED ADAPTIVE GRID/FLOW SOLVER WILL BE EVALUATED FOR A CHEMICAL y
LASER NOZZLE/CAVITY FLOW. PN

,‘\‘.

ANADAC INC NAVY $ 41,133 Y
1725 JEFF DAVIS HWY/CRYSTAL SQ 2-#604 tl
ARLINGTON, VA 22202 -

FRANK T MENEELY .
TITLE: ¥

TAILORING CONTRACT DATA REQUIREMENTS pa

T 44 OFFICE: SPAWAR "

oA

13

PROJECT OBJECTIVES ARE TO INVESTIGATE RESTRUCTURING DD FORM 1423 TO 3
PROMOTE TAILORING OF DATA REQUIREMENTS TO THE PARTICULAR NEEDS OF %

AN ACQUISITION PROJECT AND ESTABLISH SYSTEMATIC GUIDELINES FOR IM- z
PLEMENTATION. A LOGICAL AND ORDERED METHODOLOGY WILL BE DEVELOPED
DURING THE PHASE I STUDY TO ACCOMPLISH THESE OBJECTIVES.

ANADIGICS INC NAVY $ 49,533
35 TECHNOLOGY DR
WARREN, NJ 07060
SARJIT S BHARJ
TITLE:
MANUFACTURING COST ANALYSIS - GALLIUM ARSENIDE MMIC FOR PHASE
ARRAY RADAR TRANSMIT/RECEIVER MODULES
T 35 OFFICE: SPAWAR

MMIC YIELD IS THE SIGNIFICANT FACTOR IN DETERMINING BOTH CHIP COST
AND LEVEL OF INTEGRATION. IN ORDER TO MAXIMIZE YIELD, IT IS NECES-
SARY TO ESTABLISH A CONSISTENT, REPRODUCIBLE PROCESS CONTROL, COUPLED
WITH CREATIVE CIRCUIT DESIGN TECHNIQUES USED TO CREATE SHIP SETS
WHICH ARE TOLERANT TO PROCESS VARIATIONS. A LARGE PROPORTION OF THE
FINAL COST FOR THE END PRODUCT IS RELATED TO THE ASSEMBLY AND FINAL
TESTING. THIS EXPLORATORY STUDY WILL CONDUCT COST ANALYSIS RESEARCH
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ON COMPUTER ASSISTED TECHNIQUES THAT WILL HAVE A DIRECT IMPACT ON
THE YIELDS AND HENCE, COSTS AT VARIOUS MONITOR POINTS DURING THE
MANUFACTURE, ASSEMBLY AND TESTING OF MMICS. AN X-BAND PHASE ARRAY
RADAR CHIP SET WILL BE UTILIZED AS A TEST VEHICLE FOR THIS STUDY.
DIRECT COST AND YIELD COMPARISONS WILL BE CONDUCTED AGAINST AN EQUI-
VALENT MMIC FABRICATION.

ANALYTICAL LUMINESCENCE LAB ARMY $ 46,377

11760 SORRENTO VALLEY RD - STE E

SAN DIEGO, CA 92121

JON C WANNLUND

TITLE:

A BIOLUMINESCENT IMMUNOASSY (BIA) USING LOW COST AND/OR DISPOSABLE

INSTRUMENTATION FOR THE DIAGNOSIS OF DISEASES OF MILITARY IMPORTANCE
T 210 OFFICE: AMRDC/SGRD

THE PRIMARY OBJECTIVES OF THIS PROJECT ARE TO DEVELOP A RAPID
SENSITIVE, AND PORTABLE DETECTION SYSTEM BY USING BIOLUMINESCENCE AS
THE LABEL FOR THE IDENTIFICATION OF DISEASE-CAUSING AGENTS AS WELL AS
THE DIAGNOSIS OF DISEASE. BIOLUMINESCENT LABELS WHEN LINKED TO THE
TARGETING AGENT (I.E. MONOCLONAL ANTIBODIES OR DNA PROBES) OFFER EX-
TREME SENSITIVITY IN DETECTION AND THE ABILITY TO MONITOR AND MEASURE
THE ASSAY WITH SMALL, LOW COST, PORTABLE DEVICES. AFTER IDENTIFYING
THE AGENTS TO BE DETECTED, THE BIOLUMINESCENT DETECTION SYSTEM IS
COVALENTLY ATTACHED TO THE BEST TARGETING AGENT THAT WILL GIVE SPEED
AND SENSITIVITY. OPTIMIZATION OF THE TEST SYSTEM WILL REQUIRE DE-
TERMINING THE BEST COVALENT LINKAGE FOR THE BIOLUMINESCENT LABEL TO
THE TARGETING AGENT AND THE BEST CONCENTRATION OF REAGENTS TO PRO-
MOTE SPEED AND SENSITIVITY. THE SPECIMEN FLUID USED WILL DICTATE THE
SYSTEM'S APPROACH TO DETECTING THE DESIRED AGENT.

ANALYTICAL METHODS INC AF $ 50,000

2133 152ND AVE NE

REDMOND, WA 98052

DR BRIAN MASKEW

TITLE:

A PREDICTION MODEL FOR ADVANCED LEADING-EDGE VORTEX FLOW CONTROL
T 139 OFFICE: AFWAL/FI

THE OBJECTIVE IS TO DEVELOP A TOOL FOR DESIGNING VORTEX FLAPS ON
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ADVANCED FIGHTER AIRCRAFT INCLUDING THE EFFECTS OF VISCOSITY. ANA-
LYTICAL METHODS, INC. PROPOSES TO USE AN UNSTEADY TIME-STEPPING VER-
SION OF ITS SURFACE SINGULARITY PANEL METHOD, VSAERO, AS A BASIS FOR
THIS WORK. THIS WILL GENERATE THE PRELIMINARY VORTEX STRUCTURE
(LEADING-EDGE VORTICE, FOREBODY VORTICES, ETC.) FOR THE COMPLETE CON-
FIGURATION; THE SOLUTION WILL BE COMPUTED AS A LIMITING STATE AT CON-
STANT INCIDENCE WITHOUT CONMICAL FLOW OR SLENDER BODY ASSUMPTIONS.
COUPLED BOUNDARY LAYER CALCULATIONS--PROCEEDING AWAY FROM PREDICTED
ATTACHMENT LINES--WILL PROVIDE DISPLACEMENT EFFECTS AND SEPARATION
LOCATIONS. THE LATTER WILL INDICATE WHERE NEW WAKE SHEETS (E.G.,
SECONDARY VORTICES) NEED TO BE ADDED BEFORE COMPUTING THE NEW PRES-
SURE DISTRIBUTION FOR THE NEXT CYCLE. EXISTING EXPERIMENTAL DATA
WILL BE USED FOR CORRELATION PURPOSES AND TO HELP REFINE MODELING DE-
TAIL. IN DEVELOPING THIS APPROACH INTO A PRACTICAL DESIGN TOOL, THE
AIM WILL BE TO MAINTAIN THE ARBITRARY GEOMETRY CAPABILITY, THE LOW
COMPUTING COST AND THE EASE OF USE OF THE PANEL METHOD AND TO MODEL
THE EFFECTS OF VISCOSITY AS CLOSELY AS POSSIBLE.

ANALYTICAL SOFTWARE INC AF $ 41,370
10939 MCCREE RD
DALLAS, TX 75238

MARK HALEY

TITLE:

AIR PORCE PRESENTATION GRAPHICS
T 93 OFFICE: ASD/EN

THE OBJECTIVE IS TO CREATE PRESENTATION GRAPHICS SOFTWARE WHICH THE
AIR FORCE WILL USE IN ENGINEERING/TECHNICAL BRIEFINGS. THIS SOFTWARE
WILL OPERATE ON ZENITH-100 MICROCOMPUTERS AS WELL AS LARGE SCREEN
PROJECTION SYSTEMS, AND WILL HAVE THE FOLLOWING FEATURES: 1) DISPLAY
VARIOUS TYPES OF GRAPHS (BAR, PIE, LINE, AREA FILLS, TREND LINES,
LINEAR REGRESSIONS, X-Y PLOTS, LOG-LOG CHARTS) AND CALCULATE STATIS-
TICAL RELATIONSHIPS. 2) INTEGRATE TEXT AND GRAPHICS IN ONE CHART.

3) ACCESS DATA FROM LOTUS 1-2-3 AND OTHER SOFTWARE. 4) CREATE AUTO-
MATED SLIDE SHOWS. 5) BE MENU-DRIVEN AND REQUIRE NO COMPUTER BACK-
GROUND TO USE. ANALYTICAL SOFTWARE WILL USE ITS EXISTING SOFTWARE
PRODUCT, BOARDROOM GRAPHICS, WHICH ALREADY HAS MANY OF THESE DESIRED
FEATURES, AS THE BASIS FOR THE WORK. ENHANCEMENTS WILL BE MADE TO
MEET THE FOLLOWING AIR FORCE REQUIREMENTS: MAKE THE SOFTWARE COM-
PATIBLE WITH Z-100 HARDWARE, INTEGRATE GRAPHICS AND TEXT CHARTS ON-
SCREEN, ACCESS DATA FROM dBASE AND WORDSTAR SOFTWARE, AND INCREASE
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THE FLEXIBILITY OF THE SLIDE SHOW OPTIONS.

ANALYTICAL SOFTWARE INC ARMY $ 45,630

10939 MCCREE RD
DALLAS, TX 75238
MARK HALEY
TITLE:
COMPUTER-AIDED JAMMING CALCULATIONS FOR RANGE AND DOPPLER
CORRELATED RADARS
T 59 OFFICE: CECOM/AMSEL

THE OBJECTIVE IS TO CREATE A RADAR JAMMING COMPUTER MODEL WHICH
EASILY PERMITS ARMY PERSONNEL TO CALCULATE THE JAMMING PARAMETERS
WHICH COUNTER BOTH RANGE DELAY AND DOPPLER RADARS. THIS SOFTWARE
MUST BE WRITTEN IN BASIC, RUN ON AN MS-DOS COMPUTER AND THE SOURCE
CODE SHOULD BE INCLUDED WITH UNLIMITED RIGHTS TO THE GOVERNMENT. KEY
OBJECTIVES IN CREATING THIS SOFTWARE ARE AS FOLLOWS: 1) REVIEW EX-~
ISTING JAMMING MODELS AND DEFINE THE REQUIREMENTS FOR A PERSONAL COM-
PUTER BASED JAMMING MODEL. THE PRIMARY TECHNIQUES TO COUNTER RANGE
DELAY AND DOPPLER RADAR ARE RANGE-GATE AND VELOCITY-GATE STEALERS
-TWO PRIME REQUIREMENTS FOR THE PC JAMMING MODEL. 2) DEVELOP AND
TEST THE JAMMING MODEL. THE MODEL SHOULD BE MENU-DRIVEN WITH AN
EASY~-TO-USE UPDATE CAPABILITY. 3) ADD GRAPHICS TO THE JAMMING MODEL
SO THAT THE PROGRAM WOULD AUTOMATICALLY PLOT THE NATURE OF THE RADAR
THREAT AND THE APPROPRIATE JAMMING COUNTER-MEASURES. THESE GRAPHS
WOULD PROVIDE A VALUABLE TRAINING TOOL FOR NOVICE USERS.

ANALYTICS INC ARMY $ 49,860
2500 MARYLAND RD
WILLOW GROVE, PA 19020
JAMES STOKES
TITLE:
AN ARTIFICIAL INTELLIGENT JOB PERFORMANCE AID (AIJPA) FOR ON-BOARD
AUDIO TROUBLESHOOTING
T 118 OFFICE: TACOM/AMSTA

INTERMEDIATE MAINTENANCE IS NORMALLY ACCOMPLISHED BY HIGHLY TRAINED,
HIGHLY SKILLED TECHNICANS. THE ABILITY TO PLACE SUCH SKILLED PER-
SONNEL IN "REMOTE-FIELD POSITIONS" HAS BECOME ECONOMICALLY IMPRAC-
TICAL BASED ON THE NUMBER OF FAILURES THAT OCCUR AND THE HIGH COST
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OF TRAINING. THIS BEING THE CASE, WE MUST LOOK TO STATF -OF -THE-ART
ADVANCES IN ARTIFICIAL INTELLIGENCE TO BRING THE EXPERTISE OF THESE
HIGHLY TRAINED TECHNICANS TO THE AID OF THE PERSONNEL CURRENTLY IN
THE FIELD. THE PRIMARY OBJECTIVE OF THIS RESEARCH PROGRAM IS TO
ESTABLISH THE DESIGN FEASIBILITY OF A STAND-ALONE ARTIFICIAL INTEL-
LIGENT JOB PERFORMANCE AID (AIJPA) FOR THE ACCOMPLISHMENT OF INTER-
MEDIATE MAINTENANCE TASKS. USING THIS AID WOULD ELIMINATE AND ALLOW

THIS FUNCTION TO BE PERFORMED BY PERSONNEL TRAINED AT THE ORGANIZA-
TIONAL MAINTENANCE LEVEL.

P f"f\

ANAMET LABS INC AF

100 INDUSTRIAL WY

SAN CARLOS, CA 94070

DR ROCKY RICHARD ARNOLD

TITLE:

RAPID THERMAL LOADING OF DELAMINATED COMPOSITE STRUCTURES
T 132 OFFICE: AFWAL/FI

$ 49,875

THE RESEARCH PROGRAM PROPOSED HEREIN IS DIRECTED TOWARDS DEVELOPING

A THEORETICAL APPROACH TO THE PROBLEM OF RAPID THERMAL LOADING OF
DELAMINATED COMPOSITE STRUCTURES. THE STRUCTURE TO BE EXAMINED IN-
CLUDE FLAT AND SHALLOW-CURVED PLATES AND CYLINDRICAL SHELLS. USING
HAMILTON'S PRINCIPLE AND THE REISSNER VARIATION THEOREM, A NEW DY-
NAMIC THERMOELASTIC VARIATIONAL PRINCIPLE WILL BE DEVELOPED. APPLI-
CATION OF THIS PRINCIPLE TO BOTH PLATES AND SHELLS PROVIDES THE EQUA-
TIONS OF DYNAMIC EQUILIBRIUM AND THE ASSOCIATED NATURAL AND GEOMETRIC
BOUNDARY CONDITIONS. IMPORTANT PHYSICALLY OBSERVABLE CHARACTERISTICS
OF COMPOSITE NOT USUALLY FOUND IN CLASSICAL APPROACHES, WILL BE IN-
CLUDED IN THE THEORY. THESE CHARACTERISTICS INCLUDE TRANSVERSE
SHEAR, MATERIAL NONLINEARITY AND DELAMINATION MECHANISM. 1IN THIS
PHASE I EFFORT, THE THERMOELASTIC MODEL WILL BE DEFINED AND THE GO-
VERNING EQUATIONS DERIVED FOR BOTH CONTIGUOUS AND DELAMINATED PLATE
AND SHELL STRUCTURE. SOLUTION OF THE GOVERNING EQUATIONS AND NUMERI-
CAL EXAMPLES CONSTITUTES THE MAJOR EMPHASIS OF ANY PHASE II WORK.
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ANAMET LABS INC AF

100 INDUSTRIAL WY

SAN CARLOS, CA 94070

DANTON GUTIERREZ-LEMINI

TITLE:

COUPLED THERMOELASTIC CAPABILITY FOR COSMIC/NASTRAN
T 136 OFFICE: AFWAL/FI

$ 49,031
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THEORY AND SOFTWARE FOR THE ANALYSIS OF RAPIDLY-HEATED CRACKED
STRUCTURES. THE FUNDAMENTAL PREMISE, UPON WHICH THIS EFFORT IS
BASED, (S THAT THE PROBLEM OF CRACK PROPAGATION IN "HOT STRUCTURES"
REQUIRES THE USE OF A COUPLED THERMOELASTIC ANALYSLS CAPABILITY.
THUS, THE DESIGNER MUST HAVE AN ANALYTICAL TOOL THAT CAN BOTH SOLVE
A COUPLED THERMAL AND STRUCTURAL PROBLEM AND DESCRIBE THE BEHAVIOR
OF MATERIALS WHICH POSSESS ARBITRARY CRACKS. PHASE I RESEARCH WILL
CULMINATE WITH THE IMPLEMENTATION OF A COUPLED THERMOELASTIC CAPA-
BILITY INTO THE COSMIC/NASTRAN PROGRAM. THIS PARTICULAR COMPUTER
CODE WAS CHOSEN BECAUSE OF I[TS WIDE USE WITHIN THE DEPARTMENT OF THE
AIR FORCE AND BECAUSE IT MAY BE EASILY MODIFIED. ALSO, [T SHOULD BE
NOTED, THE PROPOSER HAS RECENTLY IMPLEMENTED INTO THE AIR FORCE
COSMIC/NASTRAN PROGRAM A STATE-OF-THE-ART FRACTURE ELEMENT WHICH AL-
READY HAS THE CAPABILITY TO HANDLE THERMAL AND BODY-FORCE LOADS.
THUS, THE PRESENT PROPOSAL ADDRESSES AN URGENT NEED FOR THE ANALYSIS
OF HOT STRUCTURES IN A VERY COST-EFFICIENT MANNER.

ANCO ENGINEERS INC ARMY $ 49,500
9937 JEFFERSON BLVD
CULVER CITY, CA 90232
DR KARL BERNSTEIN
TITLE:
AIR BLAST SHOCK MEASUREMENT TECHNIQUES
T 166 OFFICE: TECOM/WSMR

THE BLAST DOSIMETER CONCEPTS PROVEN FOR THE U.S. ARMY MEDICAL CORPS
WILL BE EXTENDED AND PROVEN TO MEET THOSE OF THE U.S. ARMY TEST AND
EVALUATION COMMAND. PEAK BLAST WAVE PRESSURE AND BLAST WAVE MOMENTUM
WILL BE RECORDED MECHANICALLY IN A SMALL, RUGGED, AND ACCURATE BUT
INEXPENSIVE DEVICE. THE BLAST DOSIMETER WILL BE USER READABLE WITH-
OUT SPECIAL INSTRUMENTS, AND WILL BE EASY TO RESTORE FOR RE-USE.
FOLLOWING CONCURRENCE WITH THE TEST AND EVALUATION COMMAND REGARDING
SPECIFICATIONS FOR THE BLAST DOSIMETER, THE PHASE 1 PROGRAM WILL IN-
CLUDE 1) DESIGN AND FABRICATION OF TEST ITEMS AND TEST FIXTURES; 2)
SHOCK TUBE AND CHEMICAL HIGH EXPLOSIVE TESTING; AND 3) OPTIONAL
TESTING IN HIGH AND VERY HIGH YIELD EXPLOSIONS. PROVISIONALLY CHOSEN
RANGE SPECIFICATIONS INCLUDE 1) PEAK PRESSURE OF 5 TO 1,000 PSI; 2)
MOMENTUM OF 10 TO 10,000 ACTUAL PSI MILLISECONDS; AND 3) POSITIVE
PHASE DURATION OF 1 TO 1,000 MILLISECONDS.
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ANDROBOT INC DARPA $ 50,000 2

2373 OLD OAKLAND RD

SAN JOSE, CA 95131

THOMAS P NEFF

TITLE:

A PAMILY OF LOW COST MULTIPURPOSE MOBILE ROBOTS
T 14 OFFICE: DARPA

AR
B

O
N

THE READY AVAILABILITY OF LOW COST MOBILE ROBOTS (LOCOMOBOT) WOULD
PROVIDE RESEARCHERS IN ARTIFICIAL INTELLIGENCE THE TOOL NEEDED TO >
TEST THESE ALGORITHMS IN A “REAL WORLD" ENVIRONMENT, OUTSIDE OF THE
MAINFRAME ON WHICH THEY WERE DEVELOPED. 1IN OUR PHASE I STUDY, WE )
WILL ESTABLISH TRADEOFF ANALYSIS FOR THE KEY CHARACTERISTICS OF MO- N
BILITY, FUNCTIONALITY, DATALINK, AND POWER SOURCE. WE WILL THEN RE-
VIEW OUR RECOMMENDATIONS FOR THE DESIGN OF A FAMILY OF LOCOMOBOTS
WITH THE COGNIZANT ENGINEER. OUR DESIGN BASELINE WILL PROVIDE MODU- Tt
LAR EXPANSION CAPABILITY TO ADD ARMS, END EFFECTORS, STEREO VISION, o
WIDE BAND DATALINKS, AND OTHER FUNCTIONS AS MAY BE REQUIRED BY THE T
INDIVIDUAL RESEARCH NEEDS. THESE MODULES CAN BE ATTACHED TO THE R
BASELINE LOCOMOBOT AS NECESSARY, AND CAN BE OBTAINED AS "OPTIONAL o
EXTRA COST" ITEMS, THEREBY REDUCING THE COST OF THE BASIC LOCOMOBOT
TO THOSE APPLICATIONS WHERE ALL FUNCTIONS ARE NOT REQUIRED. ANDROBOT
IS ONE OF THE FEW SMALL BUSINESS COMPANIES ENGAGED EXCLUSIVELY IN THE
DESIGN AND MANUFACTURE OF LOW COST MOBILE ROBOTS. ALL CONTAIN
MICROPROCESSOR~BASED INTERNAL CONTROL SYSTEMS AND ARE PRINCIPALLY
OPERATED BY REPROGRAMMABLE EMBEDDED SOFTWARE. THEY CONTAIN BI- -
DIRECTIONAL DATALINKS TO PERMIT REMOTE TELEOPERATION FROM ALGORITHMS
RESIDING ON MAINFRAME HOST COMPUTERS. WE PROPOSE TO BUILD ON THIS e
BASELINE OF EXPERIENCE TO PROVIDE A COMPREHENSIVE PLAN FOR DEVELOP- N
MENT OF PROTOTYPES DURING THE PHASE II PROGRAM AND ESTIMATE THE UNIT S
COST IN PRODUCTION. o

P A

ANRO ENGINEERING CONSULTANTS INC SDIO $ 54,247 O
FIVE MILITIA DR - STE 104 o
LEXINGTON, MA 02173
DR GERALD F ROSS

TITLE: -
NOVEL FIBER OPTIC MULTIMODE FEED FOR MONOPULSE LIDAR ANTENNA \:
APPLICATION

T 3 OFFICE:

N N
;‘:’&I':’l: ’1./! " L] !

A NOVEL MULTIMODE FEED FOR A COHERENT AMPLITUDE MONOPULSE LIDAR IS
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PROPOSED. THE HEART OF THIS FEED CONFIGURATION IS A MULTIMODE GRADI-
ENT INDEX (SLAB) FIBER COUPLED TO THE SECOND FIBER IDENTICAL WITH THE
FIRST TO FORM A MULTIMODE DIRECTIONAL COUPLER WITH SPECIALIZED PER-
FORMANCE. THE SIGNAL (BEACON OR LIDAR RETURN) IS FOCUSSED BY THE
ANTENNA OBJECTIVE ONTO THE PLANE END OF ONE FIBER. THE SPOT DIS-
PLACEMENT IS THEN PROPORTIONAL TO THE ANGULAR DEVIATION OF THE TAR-
GET. WITH PROPER DESIGN OF THE COUPLING REGION, A SIGNAL PROPOR-
TIONAL TO THE ANGULAR DEVIATION IS COUPLED INTO THE SECOND FIBER
(DIFFERENCE SIGNAL) LEAVING IN THE FIRST FIBER A CENTERED GAUSSIAN
BEAM (THE SUM SIGNAL). FOR COMPLETENESS, A SCHEMATIC FIBER OPTICAL
RECEIVER (NOT PROPOSED HERE) WHICH AFTER AMPLIFICATION DERIVES AN
ERROR SIGNAL FROM THESE SUM AND DIFFERENCE SIGNALS IS DESCRIBED. WE o
PROPOSE TO: DESIGN A PLANAR INTEGRATED-OPTIC SLAB-COUPLER FOR A 2- -
DIMENSIONAL LIDAR FEED SYSTEM; SUPERVISE FABRICATION AND EVALUATION .
OF THE APPROXIMATE ACTUAL REALIZATION OF THIS DESIGN; COMPUTE
PERFORMANCE PARAMETERS OF THE ACTUAL FEED COMPONENT; DEVELOP AND
CARRY OUT TESTS TO VERIFY THE PERFORMANCE OF THE FEED COMPONENT.

T

.

APA OPTICS INC AF $ 49,000

2950 NE 84TH LANE

BLAINE, MN 55432

DR A K JAIN

TITLE:

TRANSMISSION HOLOGRAPHIC RELAY LENS FOR AIRCRAFT HEAD UP DISPLAY
T 126 OFFICE: AFWAL/FI

[
.3

4 f‘;-"-c" Py I'., o~

THE OBJECTIVE OF THE PROPOSED EFFORT IS TO REDUCE THE SIZE, WEIGHT,
AND COST OF THE RELAY OPTICS OF THE AIRCRAFT HEAD UP DISPLAY (HUD),
BY REPLACING IT WITH TRANSMISSION HOLOGRAPHIC LENSES. HOLOGRAPHIC
LENSES ARE VERY LIGHT AND CAN BE MANUFACTURED AT VERY LOW COSTS.
APPLICATIONS OF HOLOGRAPHIC LENSES TO HUD WERE LIMITED IN THE PAST,
DUE TO WIDE SPECTRAL BAND OF THE HUD - CATHODE RAY TUBE (CRT). HOW-
EVER, WITH THE DEVELOPMENT OF NARROWER SPECTRAL BAND CRTS, THE UTILI-
ZATION OF HOLOGRAPHIC COMPONENTS HAVE BECOME VERY ATTRACTIVE. HOLO-
GRAPHIC COMBINERS HAVE ALREADY BEEN SHOWN AS VIABLE REPLACEMENT OF
CONVENT [ONAL COMBINERS TO INCREASE INSTANTANEOUS FIELD OF VIEW OF THE
HUD. 1IN THE PROPOSED EFFORT WE PLAN TO DESIGN AND FABRICATE TRANS-
MISSION HOLOGRAMS TO REPLACE THE EXISTING RELAY OPTICS. WE PLAN TO
MODEL HOLOGRAMS AS THIN COMPONENTS WITH EXTREMELY LARGE REFRACT[VE
INDICES, AND FABRICATE THE HOLOGRAMS BY INTERFERONMETRIC RECORDING

IN DICHROMATE GELATIN FOR LARGE SPACE BANDWIDTH PRODUCT AND HIGH
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DIFFRACTION EFFICIENCY. WE WILL DESIGN HOLOGRAMS USING COMPUTER
LENS DESIGN SOFTWARE PACKAGE. SUBSEQUENT TO THE FABRICATION OF THE
COMPONENTS, WE WILL TEST AND ANALYZE THEIR PERFORMANCE.

APA OPTICS INC ARMY $ 49,993
2950 NE 84TH LN
BLAINE, MN 55432

W T BOORD

TITLE:

INTEGRATED OPTIC DEVICE FOR GAS SENSING
T 120 OFFICE: TACOM/AMSTA

THE NEED FOR SENSITIVE, SELECTIVE,STABLE, AND LOW COST GAS SENSORS
WHICH CAN BE USED FOR IN SITE MONITORING OF AN ENVIRONMENT HAS NEVER
BEEN ADEQUATELY FULFILLED. TO MEET THE TECHNICAL CHALLENGE INVOLVED
IN THE DEVELOPMENT OF GAS SENSORS, APA OPTICS WILL UTILIZE INTEGRATED
OPTICS TECHNOLOGY TO IMPLEMENT INFRARED ABSORPTION SPECTROSCOPY ON

A MICROSCOPIC SCALE. THE PRIMARY TECHNOLOGY ISSUE CONCERNING THE
PROPOSED INTEGRATED OPTIC DEVICE F(.. GAS SENSING INVOLVES DEMONSTRAT-
ING THE FEASIBILITY OF FABRICATING THE INFRARED SOURCE AND DETECTOR AS
MINIATURE, INTEGRATED COMPONENTS. PHASE I PROGRAM OBJECTIVES INCLUDE
THE DESIGN, FABRICATION AND EVALUATION OF THIN FILM INFRARED RADIATION
SOURCE AND DETECTOR TEST STRUCTURES. THE EFFICIENCY OF THE COUPLING
OF INFRARED RADIATION INTO AND OUT OF A THIN FILM WAVEGUIDE USING

THE INTEGRATED INFRARED SOURCE AND DETECTOR STRUCTURES WILL ALSO

BE EVALUATED.

APPLICATIONS RESEARCH CORP SDIO $ 50,000
330 S LUDLOW ST
DAYTON, OH 45402
THOMAS V BROWN
TITLE:
ADA ROBUST SOFTWARE RELIABILITY DEMONSTRATION
T 9 OFFICE:

THE OBJECTIVE OF THIS EFFORT IS TO DEMONSTRATE THE EXTENT TO WHICH
CERTAIN FEATURES OF THE ADA PROGRAMMING LANGUAGE CAN BE USED TO DE-
TECT AND HANDLE HIDDEN SOFTWARE ERRORS WHICH WOULD OTHERWISE HALT

PROGRAM EXECUTION. ADA'S TYPING, EXCEPTION HANDLING, AND INTERFACE
CHECKING PROVIDE THE TOOLDS FOR BUILDING SUCH ROBUTNESS INTO SOURCE
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. CODE. THE OBJECTIVE OF THIS DEMONSTRATION IS TO SHOW HOW ROBUTNESS }‘
R CAN BE GENERAL ENOUGH TO DETECT AND PARTIALLY COMPENSATE FOR A WIDE o
RANGE OF ERRORS. THE DEMONSTRATION INCLUDES WRITING ADDITIONAL CODE ™
INTO AN EXISTING COMPLEX ADA PROGRAM, WITH AN INDEPENDENT GROUP OF .
PROGRAMMERS ATTEMPTING TO INSERT SUBTLE ERRORS WHICH COULD CAUSE o
FAILURE. N
%

i

APPLICATIONS RESEARCH CORP AF S 49,998 <
330 S LUDLOW ST C.
DAYTON, OH 45402 .
FRANK M PARROTTA o
TITLE: oo
THEORETICAL OPERATING PARAMETERS JAMMING OVER BATTLEFIELD (TOP JOB) o
T 264 OFFICE: BMO/MYSC T

o W

PHASE I OF THIS PROPOSAL WILL DEFINE THE PARAMETERS ATTENDANT IN THE o
DEVELOPMENT OF A SATELLITE JAMMING SYSTEM. THE TARGETS FOR SUCH A :ﬁ
SYSTEM MAY BE SPACEBORNE, AIRBORNE, OR GROUND DEVICES AND THE RD -2
SPECTRUM WILL BE THAT OF BOTH CURRENT AND UPCOMING WEAPONRY. THE ",
FfIGURE OF MERIT WILL BE THE PENETRATOR EXPOSURE AND SURVIVABILITY. B
THE TECHNIQUE OF SIDELOBE JAMMING FROM ORBIT WILL REQUIRE CONSIDE- -
RATION OF INCREASED RECEIVER SIGNAL DENSITIES AS WELL AS ALL THE L
STANDARD JAMMING PARAMETERS. THE PHASE I1 EFFORT SHALL PROVIDE THE A
DATA REDUCTION AND ENGINEERING TRADEOFFS TO DETERMINE THE DEPLOYMENT, P
SPECTRUM, AND FEASIBILITY OF A SATELLITE SYSTEM. N
b3

APPLICATIONS RESEARCH CORP AF $ 49,524

2 DAVID ST - STE F

FT WALTON BEACH, FL 32548 q

CLIFFORD H ALLEN JR L

TITLE: o

ON-BOARD AIRCRAFT EMBEDDED TRAINING CAPABILITY 8
T 19 OFFICE: AFATL/ASI

THIS RESEARCH WILL INVESTIGATE PERFORMANCE MEAUREMENT TECHNIQUES AND
COMPUTER SIMULATION TECHNIQUES REQUIRED FOR AN ON-BOARD AIRCRAFT
"EMBEDDED TRAINING" CAPABILITY APPLICABLE TO BOTH TRAINING AND MUNI-
TION CONCEPT EVALUATION. DATA REQUIREMENTS FOR ON-BOARD SIMULATION
OF THE MUNITIONS TO ACCOMPLISH SIMULATED LAUNCH, FLYOUT AND TERMINAL
ENGAGEMENT WILL BE DETERMINED. AVAILABILITY OF REAL-WORLD INPUT DATA
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FROM SELECTED SCENARIOS REQUIRED FOR EMBEDDED TRAINING WITH THE MUNI-
TION SIMULATED WILL BE INVESTIGATED. DATA REQUIRED FOR MAN-IN-THE-
LOOP TRAINING AND FEEDBACK INFORMATION ON MISSION SUCCESS WILL BE
ANALYZED. THE FEASIBILITY OF INTEGRATING THE REAL-WORLD DATA WITH
THAT DATA REQUIRED TO BE SIMULATED WILL BE INVESTIGATED. THE FEASI-
BILITY OF USING AN OPERATIONAL MUNITION ROUND AND REPLACING THE WAR-
HEAT AND PROPULSION UNITS WITH THE COMPUTATIONAL HARDWARE FOR MUNI-
TION SIMULATION (EMBEDDED TRAINING ROUND) WILL BE INVESTIGATED. THIS
"EMBEDDED TRAINING ROUND" CONCEPT WILL BE COMPLETELY INVESTIGATED FOR
CAPABILITY TO PROVIDE BOTH TRAINING AND MUNITION CONCEPT EVALUATIONS.

U

. y y
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APPLICATIONS RESEARCH CORP ARMY $ 49,992

330 S LUDLOW ST

DAYTON, OH 45402

THOMAS V BROWN

TITLE: Y

AN ADVANCED PROTOTYPING TOOL FOR HUMAN FACTORS RESEARCH )
T 133 OFFICE: LABCOM/HEL L

a™ v
[
A &S

THE OBJECTIVE OF PHASE I OF THIS PROPOSAL IS TO DETERMINE THE
APPLICABILITY TO HUMAN FACTORS RESEARCH OF AN AUTOMATED SOFTWARE
DESIGN TOOL. THIS TOOL, THE USE, IT METHODOLOGY, WAS DESIGNED TO
FORMALIZE AND AUTOMATICALLY CHECK COMPLEX INTERACTIONS WITHIN SYS-
TEMS. IT PROVIDES A CAPABILITY TO PROTOTYPE AND SIMULATE WHICH IS
UNMATCHED BY ANY OTHER DESIGN METHODOLOGY. SINCE USE, IT HAS ALREADY
BEEN APPLIED TO SOFTWARE AND HARDWARE DESIGN, IT CAN INTEGRATE

HUMAN FACTORS DESIGNS CONSISTENTLY WITHIN BROADER EQUIPMENT REQUIRE-
MENTS.
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APPLIED LOGIC SYSTEMS INC ARMY $ 59,983
PO BOX 90 - UNIVERSITY STATION
SYRACUSE, NY 13210
KENNETH A BOWEN
TITLE:
PC EXPERT SYSTEM/DBMS INTERFACE TOOLS
T 54 OFFICE: CECOM/AMSEL

AR

THIS PROPOSAL ADDRESSES A FEASIBILITY STUDY FOR A FLEXIBLE SET OF
TOOLS FOR CONSTRUCTING INTERFACES BETWEEN EXPERT SYSTEMS AND COM-
MERCIAL DATABASE MANAGMENT SYSTEMS (DBMSs) ON PCs. A GREAT NUMBER OF
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MILITARY PROBLEMS SUITABLE FOR EXPERT SYSTEMS SUPPORT INVOLVE DATA
WHICH IS ALREADY MAINTAINED ON PC'S USING COMMERCIALLY AVAILABLE
DMSS. TO BUILD THESE EXPERT SYSTEMS, INTERFACES MUST BE CONSTRUCTED
BETWEEN THE EXPERT SYSTEM AND THE DBMS. CONSTRUCTION OF INDIVIDUAL
INTERFACES BY HAND FOR EACH SUCH APPLICATION WOULD BE PROHIBITIVELY
COSTLY. THIS SITUATION CREATES BOTH A DEMAND AND AN OPPORTUNITY TO
CREATE EXPERT TCOLS FOR THE VIRTUALLY AUTOMATIC CONSTRUCTION OF
INDIVIDUALIZED INTERFACES FOR EACH APPLICATION. FUNCTIONALLY, THE N
SYSTEM WILL »«.OW THE USER TO EASILY SPECIFY THE STRUCTURE OF THE S
DATABASE FILES TOGETHER WITH THE CONNECTION BETWEEN THE DATABASE RE-
->CORDS AND THE RULES AND FACTS UTILIZED BY THE EXPERT SYSTEM. THE
TECHNICAL APPROACH WILL BE TO PROCESS THESE SPECIFICATIONS WITH A L
RULE-BASED EXPERT SYSTEM TO PRODUCE DEFINITIONS OF THE REQUIRED o
INTERFACES. THIS APPROACH WILL ALSO PROVIDE FOR EXPERT SYSTEMS =
WHICH PROCESS RAW INPUT DATA FOR INSERTION INTO THE DATABASE, AND -
WHICH INVOKE GRAPHICS PRESENTATION PACKAGES ON THE INSERTED DATA.

U
st 4 A

.".‘.'b‘ n Tie B T A
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APPLIED MEASUREMENT SYSTEMS INC NAVY $ 38,276 A
567 VAUXHALL ST EXT - STE 207 -
WATERFORD, CT 06385
WILLIAM C ZIMMERMAN
TITLE:
A NARROW BEAMWIDTH ADVANCED ACOUSTIC ARRAY MEASUREMENT SYSTEM -
FEASIBILITY STUDY AND CONCEPTUAL DESIGN

T 155 OFFICE: NAVSEA/NUSC

FOR PHASE I, AMSI PROPOSES TO IDENTIFY AND ESTABLISH THE TECHNICAL “
FEASIBILITY OF VARIOUS ADVANCED ACOUSTIC ARRAY CONCEPTS. THREE
GENERIC APPROACHES ARE CURRENTLY IDENTIFIED: 1) OPTIMIZE THE SENSOR >
DESIGN (I.E., DIRECTIONAL SENSORS, ETC.), 2) OPTIMIZE HYDROPHONE/
GROUP/ARRAY GEOMETRY (I.E., MULTI-APERTURES, ETC.), AND 3) IMPLEMENT N
SIGNAL PROCESSING TECHNIQUES (I.E., VARIOUS ANALYTIC CONTINUATION
TECHNIQUES). MORE TECHNIQUES MAY RESULT FROM THE COMPREHENSIVE LITE-
RATURE SEARCH. THE MOST VIABLE TECHNIQUE(S) WILL THEN BE COMPLETELY
EVALUATED AND RESULT IN A DETAILED CONCEPTUAL DESIGN, SUPPORTED BY
ANALYTIC ACOUSTIC PERFORMANCE PREDICTIONS. THE FINAL REPORT WILL DE-
TAIL THIS DESIGN AND THE EXPECTED ACOUSTIC PERFORMANCE AND COULD BE
UTILIZED TO DIRECT PROTOTYPE DEVELOPMENT, PHASE II.

s

‘-. ." iy A: [

APPLIED ORDNANCE TECHNOLOGY INC NAVY $ 50,600 N
9015 WOODYARD RD - STE 108 ]
CLINTON, MD 20735 N
RAYMOND L BEAUREGARD b
TITLE: oS
INSENSITIVE MUNITIONS SLOW COOKOFF PROTECTION CONCEPTS 0N

T 62 OFFICE: NAVSEA N

NAVY TECHNICAL REQUIREMENTS FOR INSENSITIVE MUNITIONS, NAVSEAINST
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8020.5, STATES THAT "BURNING" IS THE ONLY ACCEPTABLE REACTION TO THE
MIL-STD-2105 SLOW COOK-OFF TEST. TYPICAL REACTIONS IN THIS TEST ARE
DETONATIONS OR PARTIAL DETONATIONS. ENERGETIC MATERIALS EXPOSED TO

Pl sl SR S ]

ELEVATED TEMPERATURES, UNDERGO A SLOW CHEMICAL REACTION, FINALLY f

REACHING A POINT OF AUTOCATALYTIC DECOMPOSITION, RESULTING IN VERY -
VIOLENT REACTIONS. A GREAT DEAL OF DATA HAS BEEN GENERATED ON MUNI- o
TIONS SLOW COOK-OFF TESTED. HOWEVER, THE INFORMATION IS SCATTERED, .

TO DEVELOP PREDICTIVE MODELS, THAT CAN LEAD TO MINIMUM REACTIONS TO :

THIS TYPE OF THERMAL INPUT. THE SPECIFIC OBJECTIVE OF THE PHASE I

WORK IS TO OBTAIN AND CATALOGUE SLOW AND FAST COOK-OFF DATA FROM THE ;:
NAVY LABORATORIES AND CENTERS. THESE DATA WILL BE USED TO DEVELOP A N
PREDICTIVE MODEL TO HELP WEAPON DESIGNERS UNDERSTAND AND DESIGN MUNI- oA
TIONS THAT WILL ONLY BURN RATHER DETONATE WHEN EXPOSED TO SLOW TO ;*
INTERMEDIATE THERMAL INPUT. >

NE ™
Lo
o e

APPLIED PHYSICS INC ARMY $ 50,000

31 HIGHVIEW AVE

NANUET, NY 10954

PAUL H FRISCH

TITLE:

INERTIAL REFERENCE SYSTEM TO MEASURE BLAST INDUCED DISPLACEMENTS
T 143 OFFICE: LABCOM/BRL

i
]
)
]
]
!
i
i
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3
]
! AND NOT AVAILABLE TO MUNITION DESIGNERS, OR TO SCIENTISTS ATTEMPTING

AN INERTIAL TRACKING SYSTEM, CONSISTING OF SUBMINIATURE LINEAR
ACCELEROMETERS AND RATE SENSORS USED TO QUANTIFY THE SIX DEGREE OF
FREEDOM RESPONSE OF A RIGID, TEST EQUIPMENT BASED COORDINATE SYSTEM
IS DESCRIBED. THIS DATA WILL BE USED TO SUPPLEMENT PRESENTLY OB-
TAINED PHOTOGRAPHIC INFORMATION. SENSOR REQUIREMENTS ARE OUTLINED IN
\ DETAIL AND APPLICABILITY OF EXISTING INSTRUMENTATION PACKAGES IS DIS-
CUSSED. ALL PROPOSED SENSORS ARE STATE-OF-THE-ART, READILY AVAIL-
ABLE, AND HAVE A LONG SUCCESSFUL HISTORY OF UTILIZATION IN BOTH HUMAN
BIODYNAMIC RESPONSE RESEARCH AND ESCAPE SYSTEM AND CRASH WORTHY SEAT
TESTING. AS IS THE CASE FOR THE SENSORS, THE PROPOSED DATA ACQUI-
SITION AND STORAGE SYSTEM POSES NO RISK WHILE PROVIDING FORMIDABLE
PERFORMANCE. PROTOTYPES OF THE DATA ACQUISITION AND STORAGE SYSTEM
HAVE BEEN SHOWN TO BE ROBUST AND CAPABLE OF WITHSTANDING SHOCK LOADS
UP TO 40G WITH 1700G/SEC ONSET RATES. THE SYSTEM HAS SUBSEQUENTLY
INCORPORATED HYBRID CHIP TECHNOLOGY, PROVIDING ADDITIONAL HARDENING
AND MINIATURIZATION. THE VARIABLE CUT-OFF FREQUENCY CAPABILITY,
COUPLED TO THE RANGCE OF PROGRAMMABLE GAIN, MAKES IT COMPATIBLE WITH
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VIRTUALLY ANY SENSOR CONFIGURATION. CONSEQUENTLY, APPLICATION OF
THIS TECHNOLOGY TO THE BLAST ENVIRONMENT POSES A LOW RISK, HIGH
PAYOFF SUPPLEMENT TO THE EXISTING DATA ACQUISITION TECHNIQUES.

APPLIED RESEARCH & ENGINEERING INC AF $ 48,398

42 BURLINGTON RD

BEDFORD, MA 01730

DONALD M LESKIW

TITLE:

BIT SLICE COMMUNICATION SYSTEM FOR MULTISTATIC RADAR APPLICATIONS
T 42 OFFICE: ESD/XRCT

APPLIED RESEARCH AND ENGINEERING, INC., PROPOSES TO DEVELOP A
COMMUNICATION SUBSYSTEM FOR MULTISTATIC RADAR MISSION APPLICATIONS.
THE APPROACH EMPLOYS BIT-SLICE MICROPROCESSOR TECHNIQUES TO INTE-
GRATE THE MULTISTATIC RADAR SIGNAL AND COMMUNICATION SUBSYSTEM DATA
PROCESSING FUNCTIONS TO PROVIDE LOW DATA RATES FOR SENSOR WAVEFORM
INFORMATION DISTRIBUTION. THE PHASE I EFFORT WILL DEFINE AND DEVELOP
THIS CONCEPT AND PERFORM COMPUTER SIMULATIONS AND NUMERICAL ANALYSES
TO DEMONSTRATE THE FEASIBILITY OF THE PROPOSED BIT-SLICE MICROPRO-
CESSOR COMMUNICATION TECHNIQUES. SPECIFIC MULTISTATIC RADAR SYSTEM
CHARACTERISTICS WILL BE COORDINATED WITH THE ESD PROGRAM OFFICE.
THESE WILL SUPPORT THE EVALUATION OF THE PROPOSED COMMUNICATION SUB-
SYSTEM CONCEPT WITH RESPECT TO SPECIFIC RADAR SYSTEM REQUIREMENTS,
CHARACTERISTICS, AND SYSTEM PARAMETERS, AND PROVIDE A BASIC FOR
PROCEEDING WITH A SUBSEQUENT PHASE II PROGRAM.

APPLIED RESEARCH ASSOCS INC AF $ 55,165
4917 PROFESSIONAL CT
RALEIGH, NC 27609
WILLIAM C DASS
TITLE:
EXTENSION OF THE CIST TECHNIQUE FOR OBTAINING MATERIAL PROPERTIES
IN THE 1-10 KILOBAR PRESSURE REGION
T 238 OFFICE: BMO/MYSC

GEOLOGIC MATERIAL PROPERTY REQUIREMENTS FOR NUMERICAL CALCULATION

OF AN EXPLOSIVE EVENT DEPEND ON SEVERAL FACTORS, INCLUDING: THE PEAK
PRESSURE EXPECTED OR ACHIEVED, THE GEOMETRY OF LOADING, AND THE TYPE
OF CALCULATION BEING PERFORMED. ADDITIONALLY, THE CLASS OF GEOLOGIC
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SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 50 ::
FISCAL YEAR 1986 Q}
‘\‘.
AWARDED o
SUBMITTED BY DEPT AMOUNT N
I‘.: !
n'_‘
MATERIAL INVOLVED; E.G., SAND VERSUS CLAY VERSUS ROCK, WILL DICTATE M
REQUIREMENTS BASED ON WHAT ARE ANTICIPATED TO BE THE IMPORTANT BE- s
HAVIORAL PHENOMENA. CURRENT AIR FORCE REQUIREMENTS CALL FOR ACCURATE vy
IN SITU PROPERTIES IN THE 1-10 KILOBAR PRESSURE REGION FOR SURFACE ™
BURST LOADING IN SEVERAL DIFFERENT GEOLOGIES. THE PROPOSED EFFORT ¥
WILL INVESTIGATE HOW THE CYLINDRICAL IN SITU TEST (CIST) TECHNIQUE, i
{ CURRENTLY USED FOR OBTAINING PROPERTIES AT LESS THAN ONE-HALF KILO- T
BAR, MAY BE EXTENDED TO HIGHER PRESSURES. THE PROPOSED METHODOLOGY -
IS DESCRIBED AND CALCULATED STRESSES AND MOTIONS ARE SHOWN FOR A DRY %y
ALLUVIAL GEOLOGY. FIELDING AND INSTRUMENTATION REQUIREMENTS ARE DIS- i
CUSSED AND COMPARED WITH OTHER EXPLOSIVE IN SITU PROPERTY TEST 19,
GEOMETRIES . P
.:,,
S
. APPLIED RESEARCH ASSOCS INC DNA $ 89,896 N
4300 SAN MATEO NE - STE A220 T
ALBUQUERQUE, NM 87110 X
SCOTT E BLOUIN A
TITLE: N
AN ELECTRIC CONE PENETROMETER FOR SOFT ROCK DEVELOPMENT P
T 1 OFFICE: AM/SBIR Y
THERE IS A WELL ESTABLISHED NEED FOR IMPROVED MATERIAL PROPERTIES &E
CHARACTERIZATIONS IN CONJUNCTION WITH NUCLEAR WEAPONS EFFECTS TESTS ¢

IN THE TUNNEL BED TUFFS BENEATH RAINIER MESA. SUBSTANTIALLY IMPROVED
SITE CHARACTERIZATION TECHNIQUES WOULD PERMIT MORE CONFIDENT
SELECTION OF INDIVIDUAL TEST SITES, BETTER ASSURANCE THAT TESTS WILL
BE FULLY CONTINED, IMPROVED PREDICTIONS AND UNDERSTANDING OF GROUND
SHOCK PROPAGATION AND STRUCTURAL RESPONSE. DEVELOPMENT OF A HIGH
CAPACITY CONE PENETROMETER FOR USE IN UNDERGROUND SOFT ROCK APPLICA- ;
TIONS IS PROPOSED. THIS WOULD PROVIDE DETAILED PROFILES OF PENETRA- o
TION RESISTANCE AND SLEEVE FRICTION IN ANY DIRECTION AROUND AN UNDER- ;.
GROUND OPENING. USING CORRELATIONS WITH LABORATORY DATA THESE PRO- Ve
FILES CAN BE CONVERTED TO DETAILED ESTIMATES OF ROCK STRENGTH AND
DEFORMATION PROPERTIES. PHASE I OF THIS EFFORT WOULD INVOLVE DESIGN o
AND FABRICATION OF CRITICAL COMPONENTS OF THE SOFT ROCK PENETROMETER S
AND A SERIES OF FIELD TESTS TO EVALUATE COMPONENT PERFORMANCE AND TO

PROOF TEST THE OVERALL CONCEPT. UNDER PHASE II, THE COMPONENT

DESIGNS AND HARDWARE FROM PHASE I WOULD BE UTILIZED IN THE DESIGN AND
FABRICATION OF A PROTOTYPE SOFT ROCK PENETRATOR. METHODOLOGIES FOR

DETERMINING ROCK PROPERTIES FROM THE PENETROMETER PROFILES WOULD ALSO
BE DEVELOPED UNDER PHASE II.
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SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 51

FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT
APPLIED RESEARCH ASSOCS INC DNA $ 69,000

4300 SAN MATEO NE - STE A220
ALBUQUERQUE, NM 87110
HARRY L BEWLEY
TITLE:
HARDENED AIRBLAST LOAD SENSOR
T 3 OFFICE: AM/SBIR

A REQUIREMENT EXISTS TO ACQUIRE ACCURATE AIRBLAST LOAD DATA AT
DYNAMIC PRESSURES UP TO 10 kBAR FOR LONG DURATION. THE GAGE USED TO
MAKE THESE MEASUREMENTS SHOULD EXHIBIT A LINEAR AND NONHYSTERETIC
TRANSFER CURVE, HAVE ADEQUATE FREQUENCY RESPONSE TO MEASURE THE
PARAMETER OF INTEREST, USE EXISTING SIGNAL CONDITIONING, SHOULD BE
SMALL TO AID INSTALLATION IN STRUCTURES, AND MOST IMPORTANTLY BE
EXTREMELY SURVIVABLE. WE PROPOSE TO DEVELOP AN AIRBLAST SENSOR THAT
WILL MEET THESE REQUIREMENTS BASED ON LOAD CELL TECHNOLOGY. THE
STRAIN GAGES WILL BE MOUNTED INSIDE THE LOAD CELL FOR INCREASED RE-

LIABILITY. ADDITIONALLY THE SENSOR WILL BE COST EFFECTIVE TO PRODUCE

AND RAW ELECTRICAL DATA WILL BE EASILY CONVERTED TO ENGINEERING UNIT
PLOTS.

APPLIED RESEARCH ASSOCS INC DNA $ 68,750
4300 SAN MATEO NE - STE A220
ALBUQUERQUE, NM 87110
HARRY L BEWLEY
TITLE:
A HIGH RANGE PARTICLE VELOCITY TRANSDUCER DEVELOPMENT
T 3 OFFICE: AM/SBIR

THERE IS AN ESTABLISHED NEED FOR A SIMPLE ROBUST TRANSDUCER TO
MEASURE PARTICLE VELOCITY IN SEVERE BLAST AND SHOCK ENVIRONMENTS

SUCH AS NUCLEAR AND HIGH EXPLOSIVE TESTS. A GAGE CONCEPT IS PROPOSED

FOR DEVELOPMENT, BASED ON THE PROVEN MEASUREMENT PRINCIPLES USED IN
THE HIGHLY SUCCESSFUL DX GAGE, BUT RECONFIGURED MECHANICALLY AND
ELECTRICALLY TO WITHSTAND THE HARSH SHOCK ENVIRONMENTS. THE CONCEPT
RELIES ON SENSING THE RELATIVE DISPLACEMENT BETWEEN AN INERTIAL MASS,
SUSPENDED IN A VISCOUS FLUID, AND ITS RIGID CASE. MUTUAL INDUCTANCE
ELECTRICAL SENSING METHOD IS PROPOSED WITH THE AC CIRCUITRY
ASSOCIATED WITH THE GAGE SO THAT THE GAGE OUTPUT WILL BE A DC SIGNAL.
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SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 52

FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT
APPLIED RESEARCH INC NAVY $ 49,842

PO BOX 11220 - 5025 BRADFORD BLVD

HUNTSVILLE, AL 35814

LARRY Z KENNEDY

TITLE:

PROGRAMMABLE VIDEO RATE CORRELATOR
T 174 OFFICE: NSWC/DL

PROPOSED IS AN OPTICAL CORRELATOR OR CONVOLVER CAPABLE OF ACCEPTING

RASTER SCANNED IMAGERY AT VIDEO RATES, AND CORRELATING WITH A LARGE
LIBRARY OF REFERENCE IMAGES.

APPLIED TECHNOLOGIES INC AF $ 48,941
6395 GUNPARK DR - UNIT E
BOULDER, CO 80301

W R DAGLE

TITLE:

ULTRASONIC JET FUEL VAPOR SENSOR
T 125 OFFICE: AFWAL/FI

A SELF-CONTAINED, ULTRASONIC ULLAGE SPACE COMPOSITION DETECTOR BASED
ON THE SPEED OF SOUND OF THE CONTAINED ATMOSPHERE IS A FEASIBLE
METHOD OF MEASURING THE CHANGE IN THE RATIO OF AIR TO JET FUEL VAPOR.
THIS DETECTOR WOULD BE USED TO MONITOR THE COMPOSITION OF THE
ATMOSPHERE CONTAINED IN THE ULLAGE SPACE OF FUEL TANK SPECIMENS. FOR
EVERY MIXTURE OF AIR AND JET FUEL, A SPECIFIC SPEED OF SOUND WILL EX-
IST. A SPECIFIC MIXTURE OF AIR AND JET FUEL CAN BE REPRODUCED BY
MEASURING THE SPEED OF SOUND OF THIS MIXTURE. WITH ADEQUATE TEST
DATA ON THE EXPLOSIVE MIXTURES OF AIR AND THE FUEL, A DETERMINATION
OF THE CHANGE IN RATIOS OF THE AIR AND JET FUEL COULD BE DEDUCED.

APPLIED TECHNOLOGY ASSOCS INC SDIO $ 49,640
PO BOX 19434
ORLANDO, FL 32814
DR ROBERT CAVALLERI
TITLE:
TWO PHASE HEAT PUMP EVALUATION FOR SPACECRAFT HEAT REJECTION
T 5 OFFICE:

FUTURE SPACECRAFT HEAT REJECTION SYSTEMS WILL BE REQUIRED TO
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FISCAL YEAR 1986

XA |
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AWARDED
SUBMITTED BY DEPT AMOUNT

" &

*
AL LY,

DISSIPATE LARGER AMOUNTS OF HEAT THAN CURRENT SYSTEMS. EXISTING SYS-
TEMS RELY QUITE HEAVILY ON HEAT PIPES AND A CIRCULATING LIQUID FLUID
LOOP. USE OF A TWO PHASE VAPOR CYCLE SYSTEM OFFERS THE POTENTIAL

OF INCREASED HEAT REJECTION CAPACITY WITH INCREASED RADIATOR SPECIFIC
HEAT REJECTION FLUXES. THE EVALUATION OF LOW VAPOR PRESSURE TWO
PHASE HEAT PUMP SYSTEMS IS PROPOSED. THE OBJECTIVE OF THE PROPOSED
WORK IS TO INVESTIGATE VAPOR CYCLE SYSTEM PARAMETERS SUCH AS DIS-
PLACEMENT, WORKING FLUID, PRESSURE, ETC. AND DETERMINE THEIR IMPACT
ON SYSTEM HEAT REJECTION CAPACITY. THE SYSTEM OR SYSTEMS WITH THE
OPTIMUM PERFORMANCE WILL BE SELECTED AND COMPONENT REQUIREMENTS FOR
THE SELECTED SYSTEM(S) WILL BE DEFINED.
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APPLIED TECHNOLOGY ASSOCS INC AF $ 41,600
PO BOX 9154
ALBUQUERQUE, NM 87119
DR A ERTEZA
TITLE:
PHASED ARRAY IMAGING IN PARTIALLY COHERENT LIGHT
T 83 OFFICE: AFWL/PRC
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THE COMBINED REQUIREMENTS FOR HIGH SPATIAL RESOLUTION AND HIGH
SIGNAL-TO-NOISE RATIO HAVE LED MANY RECENT TRACKING SYSTEMS ANALYSTS
TO CONSIDERACTIVE TRACKERS IMPLEMENTED WITH PHASED ARRAY OPTICS.

THE PHASED ARRAY OVERCOMES THE TECHNOLOGY LIMITS ON APERTURE SIZE
WHILE THE LASER SOURCES PROVIDE A DETECTABLE TARGET RETURN. THE
PHASED ARRAY IMAGER HAS BEEN MODELLED FOR BOTH NON-COHERENT AND
FULLY COHERENT CASES. THE ACTUAL TARGET RETURN, HOWEVER, WILL BE
THE INTERMEDIATE, PARTIALLY COHERENT CASE. THIS PROPOSAL WILL EX-
TEND OUR PREVIOUS WORK IN COHERENT AND NON-COHERENT IMAGING WITH
PHASED ARRAYS TO INCLUDE A THEORETICAL MODEL FOR THE PARTIALLY CO-
HERENT CASE, INCLUDING BOTH GLOBAL AND LOCAL (SUBAPERTURE) ABER-
RATIONS. THE MODEL WILL BE IMPLEMENTED IN AN IMAGING ANALYSIS
SOFTWARE SYSTEM AND INITIAL PARAMETER SENSITIVITY ANALYSIS PERFORMED.
COMPARISON OF THE NON-COHERENT, COHERENT, AND PARTIALLY COHERENT
CASES WILL BE MADE.
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APPLIED TECHNOLOGY ASSOCS INC AF $ 48,822

1900 RANDOLPH SE ¢

ALBUQUERQUE, NM 87106 i

MICHALE R JAMES

TITLE:

CRAY NASTRAN TO ARCCS VAX PATRAN TRANSLATORS
T 85 OFFICE: AFWL/PRC
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SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 54
FISCAL YEAR 1986
AWARDED
SUBMITTED BY DEPT AMOUNT

VAX 11/782 AT AFWL. FILES GENERATED IN NASTRAN ON THE CRAY ARE RE-
QUIRED FOR POST-PROCESSING WITH PATRAN ON THE VAX. NEW AND INNOVA-
TIVE TECHNIQUES FOR FILE TRANSFER WILL BE INVESTIGATED. A USER
FRIENDLY PROCEDURE WILL BE CREATED ALLOWING ANALYSTS TO USE NASTRAN
AND PATRAN WITHOUT A THOROUGH KNOWLEDGE OF EITHER MACHINE.

5808,
\
1

e

APPLIED TECHNOLOGY ASSOCS INC
PO BOX 19434

ORLANDO, FL 32814

ROBERT CAVALLERI

ARMY $ 49,797

s
e

NG

TITLE: Re
BASE DRAG REDUCTION EVALUATION USING ANGLED INJECTION ~
T 151 OFFICE: LABCOM/BRL -

BASE DRAG ADVERSELY IMPACTS PROJECTILE RANGE.
DRAG CAN LEAD TO IMPROVED PROJECTILE RANGE.

REDUCTION OF BASE
THERE ARE SEVERAL

APPROACHES THAT CAN POTENTIALLY
SUCH AS BASE BLEED AND EXTERNAL
CONCEPTS WILL BE ANALIZED USING
CODE. THESE TYPE OF CODES HAVE
FLOW FIELD IN BASE REGIONS WITH
WORK CONCERNING PROJECTILE DRAG

BE EMPLOYED TO DECREASE BASE DRAG
BURNING. A COMBINATION OF THESE
AN UNSTEADY NAVIER STOKES COMPUTER
BEEN USED PREVIOUSLY TO ANALYZE THE
INJECTION. MOST OF THIS PREVIOUS
REDUCTION EMPLOYED INJECTION OF

AIR NEAR THE PROJECTILE BASE CENTERLINE. THE PROPOSED EFFORT WOULD
1) INVESTIGATE THE USE OF FOREIGN SPECIE INJECTION SUCH AS HELIUM,
CARBON DIOXIDE OR SOLID PROPELLANT EXHAUST PRODUCTS AND 2) THE
EFFECT OF ANGLED INJECTION NEAR THE PROJECTILE BASE OUTER DIAMETER.
THE APPLICATION OF THIS TYPE OF COMPUTER CODE WOULD ALLOW FOR RAPID
AND RELIABLE SCREENING AND OPTIMIZATION OF LOW BASE DRAG CONCEPTS.
THE END RESULT WOULD BE DEVELOPMENT OF PROJECTILE CONFIGURATION
GUIDELINES FOR OBTINING INREASED RANGE.

APPLIED TECHNOLOGY ASSOCS INC ARMY $ 48,274
1900 RANDOLPH RD SE
ALBUQUERQUE, NM 87106
DR ROBERT B ASHER
TITLE:
TARGET PREDICTION ALGORITHMS AND IMPLEMENTATION
T 19 OFFICE: ARDC/SMCAR R
~ |
THE INTENT OF THIS WORK IS TO DEVELOP AN ADVANCED ESTIMATED N
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SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 55
FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

ALGORITHM FOR MANEUVERING TARGET STATE ESTIMATION AND PREDICTION

FOR FIRE CONTROL AND TO DEVELOP A DESIGN OF A VHSIC SYSTOLIC ARRAY
FOR IMPLEMENTATION OF THE ALGORITHM. THE DESIGN OF THE ALGORITHM
WILL CONSIDER MANEUVERING TARGETS INCLUDING AIRCRAFT AND HELICOPTERS.
IT WILL INCLUDE THE USE OF ADVANCED SENSOR INFORMATION SUCH AS AN
IMAGERY SENSOR WITH PATTERN RECOGNITION TO DETERMINE ORIENTATION AND
FRAME TO FRAME DIFFERENCING TO OBTAIN MANEUVER INFORMATION. THE
VHSIC SYSTOLIC ARRAY WILL BE DESIGNED TO THE VARIABLE LEVEL. THIS
WILL INCLUDE PROGRAM TRANSFORMATIONS TO MINIMIZE DATA DEPENDENCIES.
COMMERCIAL APPLICATIONS: FAA TRACKING OF AIRCRAFT IS A COMMERCIAL
APPLICATION OF THIS WORK.

APTECH ENGINEERING SERVICES INC AF $ 49,917
795 SAN ANTONIO RD
PALO ALTO, CA 94303
RUSSELL C CIPOLLA
TITLE:
STRESS INTENSITY FACTORS FOR CRACKING METAL STRUCTURES UNDER
RAPID THERMAL LOADING
T 136 OFFICE: AFWAL/FI

FRACTURE MECHANICS LIFE PREDICTIONS REQUIRE THE DETERMINATION OF
CRACK TIP STRESS INTENSITY FACTORS FOR USE IN STRUCTURAL RELIABILITY
ASSESSMENTS. STRESSES IN METALLIC COMPONENTS RESULTING FROM RAPID
THERMAL PULSING CAN BE HIGHLY COMPLEX AND SEVERE STRESS GRADIENTS OF
A TENSILE AND COMPRESSIVE NATURE WILL OCCUR. IT IS PROPOSED HEREIN
THAT A WEIGHT OR INFLUENCE FUNCTION METHOD BE DEVELOPED BECAUSE OF
ITS EFFICIENCY TO SOLVE SUCH PROBLEMS. THE USE OF INFLUENCE FUNC-
TIONS WILL AVOID THE UNNECESSARY DISSIPATION OF RESOURCES WHEN RE-
PETITIVE STRESS INTENSITY FACTOR CALCULATIONS ARE REQUIRED, SUCH AS
IN FATIGUE CRACK GROWTH ANALYSES OR IN MONTE CARLO SIMULATIONS. A
MAJOR BENEFIT OF THIS PROJECT WILL BE A COMPUTER PROGRAM THAT WILL
EXECUTE ON A DESKTOP MICROCOMPUTER SO THAT THE TECHNIQUE CAN BE
EASILY USED BY ENGINEERS.

APTEK INC SDIO $ 69,501
2862 S CURCKE - STE 346
COLORADO SPRINGS, CO 80906
BRETT A LEWIS
TITLE:
LETHALITY ASSESSMENTS USING ARTIFICIAL INTELLIGENCE TECHNIQUES
T 8 OFFICE:

CURRENTLY, LETHALITY ASSESSMENT DO NOT USE ARTIFICIAL INTELLIGENCE
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. SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 56

’ FISCAL YEAR 1986

v AWARDED
L) SUBM ITTED BY DEPT AMOUNT

TECHNIQUES. THE GOAL OF THIS PHASE ONE PROPOSAL IS TO BUILD A DE-
MONSTRATABLE KNOWLEDGE SUPPORT SYSTEM TO ASSIST LETHALITY ANALYSTS
AND SYSTEM ARCHITECTS IN MAKING LETHALITY ASSESSMENTS. SPECIFICALLY,
WE WILL BUILD A SYSTEM INCORPORATING A TARGET/WEAPON DESCRIPTION AND
PROBABILISTIC METHODS THAT WILL PROVE THE FEASIBILITY OF USING ART-
IFICIAL INTELLIGENCE TECHNIQUES. WE WILL USE THE FRAMES REPRESENTA-
TION TO DESCRIBE THE TARGET/WEAPON DATABASE. A CONTROL STRUCTURE
WILL BE WRITTEN TO ASSIST THE LETHALITY ANALYST OR SYSTEM ARCHITECT
IN MAKING LETHALITY ASSESSMENTS. A SIMPLE ENGLISH INTERFACE WILL BE
- ATTACHED TO THE CONTROL STRUCTURE SO THAT PERSONS NOT FAMILIAR WITH
LETHALITY METHODS MAY MAKE ASSESSMENTS. THE RESULTS WILL BE PRE-
SENTED IN GRAPHICAL FORM SO THAT INTERPRETATION OF RESULTS WILL BE
EASY AND QUICK. IT IS PLANNED THAT THIS PROGRAM WILL BE DEMONSTRATED
TO A SDIO REPRESENTATIVE AT THE END OF THE PHASE ONE STUDY.
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‘ APTEK INC AF $ 65,306
.- 2862 S CIRCLE DR - STE 346
A COLORADO SPRINGS, CO 80906
" MARK D LANDON
. TITLE:
AN INTERACTIVE OPTIMIZATION-BASED COMPUTER GRAPHICS SOFTWARE
PACKAGE

T 32 OFFICE: AD/XRCD

PRI

THE OVERALL GOAL OF THIS STUDY WILL BE TO DEVELOP AN INTERACTIVE,
OPTIMIZATION-BASED, COMPUTER GRAPHICS SOFTWARE PACKAGE FOR THE DETER-
MINATION OF THE OPTIMAL PHYSICAL FIT OF OBJECTS (I.E. WEAPONS, SUB-
MUNITIONS, ETC...) INTO CONTAINERS (I.E. AIRCRAFT, MISSILE DIS-
PENSERS, TEC...). THIS PACKAGE WILL HAVE 1) A GEOMETRIC MODELER FOR
THE CREATION OF THE GEOMETRIC DESCRIPTION, 2) A DESIGN DEFINITION
ROUTINE FOR THE LAYOUT OF THE INITIAL DESIGN, 3) AN OPTIMIZATION
ROUTINE TO OPTIMIZE THE SPATIAL FIT AND, 4) A GRAPHIC DISPLAY OF ALL
INTERMEDIATE AND FINAL RESULTS. THIS STUDY WILL ALSO INCLUDE 1) A
SURVEY OF THE EXISTING STATE-OF-THE-ART IN OPTIMIZATION TECHNIQUES,
2) THE STUDY OF THE FEASIBILITY OF REFORMATTING THE EXISTING GEO-
METRICAL DATA BASES OF A[RCRAFT, WEAPONS, RACKS, RAILS AND SUBMUNI-
TIONS, AND 3) THE STUDY OF THE FEASIBILITY OF REFORMATTING THE OUTPUT
DATA FROM THE GEOMETRICAL DATABASES FOR USE IN CERTAIN AERODYNAMIC
AND RADAR PREDICTION CODES.
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SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 57

FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT
APTEK INC DNA $ 63,256

2862 S CIRCLE DR - STE 346
COLORADO SPRINGS, CO 80906
THOMAS F V MEAGHER
TITLE:
DATA CHANNEL IDENTIFIER SYSTEM
T 3 OFFICE: AM/SBIR

THIS ACTIVITY WILL DEVELOP AND DEMONSTRATE A METHOD TO SUPERIMPOSE
A SIGNAL ON DATA CHANNELS WHICH WILL IDENTIFY THE PARTICULAR DATA
CHANNEL. THE SIGNAL WILL BE GENERATED AS A BINARY CODE. INCLUDED
WILL BE THE DESIGN, DEVELOPMENT AND TESTING OF ONE OR MORE PROTOTYPE
CHANNEL IDENTIFIER SYSTEM(S) TO INTERFACE WITH REPRESENTATIVE DATA

ACQUISITION SYSTEM(S). PRODUCTION CONFIGURATION AND COST INFORMATION

WILL ALSO BE PRODUCED.

ARBUS INC NAVY $ 49,337
2820 W CHARLESTON - C-23-7
LAS VEGAS, NV 89102
ANTHONY SWANIC
TITLE:
FUZE CONTACT SENSING TRANSDUCER
T 134 CFFICE: NWC/NAVSEA

THIS PROPOSAL DESCRIBES THE PHASE I DEVELOPMENT WORK FOR A DUAL
OUTPUT, "FAIL-SAFE" FIBER OPTIC FUZE CONTACT TRANSDUCER FOR USE IN
AIRBORNE MISSILE APPLICATIONS. THE SENSOR WOULD EXPLOIT THE SENSI-
TIVITY OF SPECIALIZED OPTICAL FIBERS TO MICROBENDING: THIS PHENO-
MENON WOULD BE USED TO DETECT PHYSICAL DEFORMATION OF A MISSILE
SKIN. THE OBJECTIVES OF THE PHASE I EFFORT INCLUDE RESEARCHING AND
IDENTIFYING OPTICAL FIBERS, FIBER COATINGS, AND COUPLING METHODS
WHICH ARE CAPABLE OF PROVIDING SUITABLE SENSITIVITY AND SURVIVING

IN-FLIGHT CONDITIONS. CANDIDATE DESIGNS FOR THESE OPTICAL COMPONENTS

WOULD BE TESTED AND EVALUATED TO ESTABLISH SPECIFICATIONS FOR A PRO-
TOTYPE SYSTEM.

ARCHITECTURAL ENERGY CORP ARMY S 47,617
8753 YATES DR - STE 105
WESTMINSTER, CO 80030
DONALD J FREY
TITLE:
ACCEPTANCE TEST CONCEPTS FOR MECHANICAL SYSTEMS
T 200 OFFICE: CERL/COE

THE OBJECTIVE OF THE PROPODSED PROJECT 1S TO DEVELOP A COMPREHENSIVE
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SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 58
FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

ACCEPTANCE TEST PROCEDURE THAT DETERMINES WHETHER AIR DISTRIBUTION
SYSTEMS IN NEW BUILDINGS ARE INSTALLED PROPERLY AND OPERATING IN AN
ENERGY EFFICIENT MANNER. THE APPROCH IS TO MEASURE CRITICAL ENERGY,
FLOW, PRESSURE AND TEMPERATURE PARAMETERS AND TO COMPARE THESE RE-
SULTS WITH EXPECTED VALUES FROM DESIGN CALCULATIONS AND ENGINEERING
TEST DATA SUPPLIED BY THE DESIGN ENGINEER. MEASUREMENT TECHNIQUES
WILL BE ASSESSED TO MAXIMIZE THE ACCURACY OF THE PROCEDURES WHILE
MAKING THEM AFFORDABLE AND AS SIMPLE AS POSSIBLE TO IMPLEMENT. THE
PROCEDURES ARE EXPECTED TO PROVIDE EMPIRICAL MEANS FOR MECHANICAL
SYSTEMS ACCEPTANCE AND TO DIAGNOSE PROBLEMS WITH DESIGN, EQUIPMENT,
AND INSTALLATION.

ARD CORP ARMY $ 0
5457 TWIN KNOLLS RD - STE 400
4 COLUMBIA, MD 21045

PAUL G BANIKIOTES
» TITLE:
CAREER INFORMATION AND GUIDANCE SYSTEMS TO ENHANCE RECRUITMENT AND
RETENTION OF ROTC CADETS FOR ARMY CAREERS

T 223 OFFICE: ARI/PERI

CAREER INFORMATION AND GUIDANCE SYSTEMS ARE ESPECIALLY IMPORTANT IN
AFFECTING THE PERCEPTIONS OF CAREERS AND DECISIONS INDIVIDUALS MAKE
REGARDING THE CAREER DIRECTIONS THAT THEY PURSUE. THE POSITIVE PER-
CEPTION OF A CAREER AS AN ARMY OFFICER CAN GREATLY ENHANCE THE POS-
SIBILITIES OF ATTRACTING AND RETAINING OUR MOST OUTSTANDING AND CAP-
ABLE YOUTH TO THE ROTC PROGRAM. THE PROPOSED EFFORT INVESTIGATES

THE RELATIONSHIP BETWEEN NUMEROUS CAREER FACTORS AND THE PERCEPTIONS
AND ATTITUDES OF A CAREER AS AN ARMY OFFICER. CAREER INFORMATION
POSSESSED AND DESIRED AS WELL AS THE CREDIBILITY OF SOURCES AND PRE-
FERRED METHODS OF PRESENTATION ARE ASSESSED USING ROTC AND NON~ROTC
COLLEGE STUDENTS AND COLLEGE BOUND HIGH SCHOOL SENIORS WHO CHOOSE AND
DO NOT CHOOSE TO PARTICIPATE IN ROTC. INSTRUMENTATION AND METHODO-
LOGY WILL BE DEVELOPED TO PERMIT INVESTIGATION OF CAREER VARIABLES AT
PERIODIC INTERVALS IN ORDER TO EXAMINE CHANGING ATTITUDES AND PER-
CEPTIONS TOWARD THE MILITARY. THIS WILL EVENTUALLY ALLOW FOR THE
DEVELOPMENT OF CAREER INFORMATION MATERIALS FOR RECRUITING STUDENTS
AND THE DEVELOPMENT OF CAREER GUIDANCE SYSTEMS FOR COUNSELING ROTC
CADETS.
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SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 59

FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT
ARDES ENTERPRISES SDIO $ 74,260
22 BLOOMER RD
RIDGEFIELD, CT 06877
DR RICHARD D SCHILE
TITLE:
NOVEL COMPOSITE FILAMENT FOR HIGH STRENGTH HIGHLY DAMPED COMPOSITE
STRUCTURES

T 11 OFFICE:

FATIGUE RESISTANT, METAL MATRIX COMPOSITE MATERIALS ARE NEEDED FOR
SPACE STRUCTURES WHICH POSSESS ORDER OF MAGNITUDE IMPROVEMENTS IN
PASSIVE STRUCTURAL DAMPING. A NOVEL CONCEPT INVOLVING A COMPOSITE
FILAMENT IS PROPOSED IN WHICH THE FILAMENT PROVIDES THE COMPOSITE
STRENGTH AND STIFFNESS AS WELL AS A SOURCE OF VIBRATION ENERGY DIS-
SIPATION. THE PROPOSED PROGRAM INVOLVES PREPARATION OF SILICON CAR-
BIDE FILAMENTS OF APPROXIMATELY 5.6 MIL DIAMETER BY THE CHEMICAL
VAPOR DEPOSITION PROCESS ON A MODIFIED CARBON SUBSTRATE AND EXPERI-
MENTAL DETERMINATION OF STRENGTH AND DAMPING CAPACITY.

ARIAS RESEARCH ASSOCS INC AF $ 49,500
9241 CORD AVE

DOWNEY, CA 90240

JEFFREY L ARIAS

TITLE:

ELECTRICALLY-ACTIVATED AQUEOUS-ELECTROLYTE RESERVE BATTERY

T 262 OFFICE: BMO/MYSC

THE FEASIBILITY OF A SELAED AQUEOUS ELECTROLYTE BATTERY FOR MISSILE
WARHEAD APPLICATION IS INVESTIGATED. THE PROBLEM OF SELF-DISCHARGE
IS APPROACHED BY STORING THE ELECTROLYTE SEPARATELY AND TRANSFERRING
TO CELLS UPON ELECTRIC ACTIVATION. HIGH VOLUMETRIC POWER DENSITY IS
ACHIEVED BY THIN SPIRAL-WRAP PLATES. DETAILS OF ELECTROLYTE CONFINE-
MENT AND TRANSFER, AND OTHER FEATURES OF CONSTRUCTION ARE PRESENTED.

ARKADY ASSOCS ARMY $ 48,898
PO BOX 1960

GARDEN GROVE, CA 92642

ELMER J DRYER

TITLE:

AN INNOVATIVE KNOWLEDGE BASED EW POWER MANAGEMENT SYSTEM

T 61 OFF ICE: CECOM/AMSEL

THIS PROPOSAL PROVIDES AN INNOVATIVE APPROACH TO COUNTERING
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FISCAL YEAR 1986 b,
! S
y AWARDED 2
SUBMITTED BY DEPT AMOUNT N
-3
Y
PARAMETER AGILE RADAR SYSTEMS USING A UNIQUE METHOD FOR SIGNAL o
TRACKING AND A KNOWLEDGE BASED SIGNAL FUNCTION RECOGNITION SYSTEM. ~
“
",,’
ASSOCIATED CORP ARMY $ 50,000 .
19 SPRING ST -
NEWPORT, RI 02840
E W BAER
TITLE: s
AN EXPERT NATURAL LANGUAGE BASED AUTOMATED SOFTWARE REQUIREMENTS S
SPECIFICATION ANALYZER .
T 16 OFFICE: ARDC/SMCAR

3 THE ASSOCIATED CORPORATION PROPOSES TO INVESTIGATE AN INTERRELATED =

THREE-PART KNOWLEDGE BASED SYSTEM HAVING A NATURAL LANGUAGE INTER- ‘.
PRETER, AN EXPERT SYSTEM ANALYZER AND A NATURAL LANGUAGE GENERATOR. X
TECHNIQUES USING A LEXICALLY/SEMANTICALLY/FUNCTIONALLY FOCUSED DIC- o
TIONARY, PARSER, ANALYSER WHICH TAKES ADVANTAGE OF REPETITIVE LEXICAL e
STRINGS ARE PROPOSED FOR NATURAL LANGUAGE PROCESSING. INVESTIGATION )
\ OF A FRAME BASED STRUCTURE OF INTERRELATED MODULES, OPEN ENDED KNOW- W

LEDGE BASE AND INTERACTIVE EXPERT SYSTEM ANALYZER IS PROPOSED FOR THE
AUTOMATED SOFTWARE REQUIREMENTS SPECIFICATION ANALYZER (ASRSA) SYSTEM
ARCHITECTURE. THIS FIVE PART STUDY-EXPLORATORY DEVELOPMENT PROGRAM o
WILL: a) IDENTIFY THE ASRSA SYSTEM FUNCTIONAL REQUIREMENTS AND DE- S
VELOP THE SYSTEM ARCHITECTURE; b) DEFINE AND ELICIT THE METHODOLOGY L
AND HEURISTIC/PROCEDURAL RULES USED BY EXPERT ANALYSTS; c) CONDUCT S
INITIAL EXPLORATORY DEVELOPMENT OF SELECTED HIGH RISK AREAS; d) CON- W
DUCT A VENDOR SURVEY OF OPTICAL CHARACTER READERS (OCRS); AND e)
PREPARE FUNCTIONAL AND PERFORMANCE SPECIFICATIONS TO BE USED FOR -
PHASE 11 DEVELOPMENT OF AN EXPERT ASRSA SYSTEM. 5

ASSOCIATES & FERREN NAVY $ 49,002
PO BOX 609 - WAINSCOTT NW RD

WAINSCOTT, NY 11975 S
CHARLES HARRISON

TITLE: e

REAL TIME 3-D COMPUTER VISION S

T 119 OFFICE: NSWC '3‘.-

:'_}:'

| THE PURPOSE OF THIS DEVELOPMENT PROPOSAL IS TO DEMONSTRATE HIGH N
SPEED RANGING AND CLASSIFICATION OF OBJECTS WITH A VERSION OF A&F'S )
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FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

PROPRIETARY 3D VISION SYSTEM. THIS SYSTEM HAS ALREADY DEMONSTRATED
TARGET CLASSIFICATION AND RANGING IN REALISTIC ENVIRONMENTS IN WORK
SUPPORTED BY NSWC. THE EMPHASIS OF THIS PROJECT IS TO INCREASE THE
SPEED OF THE SYSTEM FROM IT'S PRESENT LEVEL.

ASTRO INNOVATIONS INC SDIO $ 53,517
290 PHEASANT RUN
FEASTERVILLE, PA 19047
JOSEPH BEDNARZ
TITLE:
LIQUID EXOATMOSPHERIC COUNTERMEASURES
T 2 OFF ICE:

LIQUIDS RELEASED INTO SPACE OFFER HIGH POTENTIAL AS COUNTERMEASURE
AGAINST SDI DEFENSIVE SYSTEMS DESIGNED TO ENGAGE BALLISTIC MISSILES
DURING THEIR EXOATMOSPHERIC FLIGHT PHASES. THE COUNTERMEASURE PO-
TENTIAL INCLUDES THE ABILITY TO THWART DETECTION AND DISCRIMINATION
SYSTEMS, REDUCE DEW EFFECTIVENESS, AND DEFEAT KEW ATTACK. STREAMS
AND SPRAYS OF SELECT LIQUIDS WOULD BE USED TO MASK THE DEPLOYMENT OF
RVs AND PENETRATION AIDS. THE RESULTING CLOUD OF DROPLETS AND ICE
PARTICLES IS EXPECTED TO ABSORB, REFLECT AND SCATTER INCIDENT DEW
\ RADIATIONS. KEW PROJECTILES WHICH TRAVERSE THIS CLOUD WOULD EXPERI-
ﬁ ENCE DAMAGE TO SENSORS, ELECTRONICS AND PROPULSION SUBSYSTEMS. SUC-
D) CESS IN ANY ONE OF THESE AREAS WOULD SIGNIFICANTLY IMPACT THE COMPO-
. SITION AND STRUCTURE OF AN SDI DEFENSIVE SYSTEM. PHASE I WILL IN-
% VESTIGATE THE TECHNICAL AND OPERATIONAL PRACTICALITY ISSUES NECESSARY
TO DETERMINE CONCEPT FEASIBILITY. THE PRINCIPAL AREA OF CONCERN IS
. THE ESTABLISHMENT OF EMPERICAL RELATIONSHIPS GOVERNING THE BEHAVIOR
N OF LIQUIDS RELESED INTO A SPACE ENVIRONMENT. THE INTERACTION OF THE
) RELEASED LIQUIDS ON THE OPERATIONAL PERFORMANCE OF THE PBV WILL ALSO
BE ADDRESSED. RESULTS OF PHASE I WILL FORM THE BASIS FOR AN EX-
TENSIVE GROUND AND FLIGHT TEST PROGRAM DURING PHASE II.

S

T CCCER D TET I I T

ASTRON CORP NAVY $ 49,810

929 W BROAD ST - STE 249 ~
FALLS CHURCH, VA 22046 N
JOSEPH R JAHODA -
TITLE: e
LIGHTWEIGHT BROADBAND SHIPBOARD HIGH FREQUENCY ANTENNA o

T 34 OFFICE: SPAWAR X

A SERIES OF BROADBAND HF ANTENNA STRUCTURES WAS ANALYZED FOR E?
R
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FISCAL YEAR 1986

| AWARDED
| SUBMITTED BY DEPT AMOUNT

POTENTIAL SHIPBOARD APPLICATIONS. INCLUDED WERE ALTSHULTER INSER-
TIONS, DIELECTRIC LOADING, MULTIPLE REACTIVE INSERTIONS, ACTIVE
TRANSMIT ANTENNA, AND MULTIPLE TRANSMISSION LINES. OBJECTIVES IN-
CLUDE 3 TO 1 MAXIMUM VSWR OVER THE 2 TO 30 MHz BAND, OMNI-DIRECTION-
AL, MEET SEVERE ENVIRONMENTAL SPECIFICATIONS, HIGH EFFICIENCY, AND
OPERATE WITH 1 KILOWATT RF INPUT. A SIMILAR ANALYSES WAS MADE FOR
A BROADBAND RECEIVING ANTENNA. SEVERAL ACTIVE DESIGNS WERE CON-
SIDERED INCLUDING SOLID STATE AND VACUUM TUBE VERSIONS.

AR

ASTRON RESEARCH & ENGINEERING SDIO $ 74,228 = .
2028 OLD MIDDLEFIELD WAY 3
MOUNTAIN VIEW, CA 94043 o
CHARLES POWARS .;:
TITLE: Q,:
HIGH PERFORMANCE ELECTROMAGNETIC RAIL GUN INSULATORS e
T 2 OFF ICE: 7.
0N
L.
La
RAIL INSULATOR MATERIALS PERFORMANCE IS CRITICAL TO THE VIABILITY OF 7

ELECTROMAGNETIC RAIL GUNS AS KINETIC ENERGY WEAPONS FOR SDI MISSIONS.
THE INSULATORS ARE EXPOSED TO A SEVERE THERMAL, MECHANICAL, AND
ELECTRICAL MULTI-SHOT ENVIRONMENT. THE OBJECTIVE OF THIS RESEARCH IS oo
TO IDENTIFY AND DEMONSTRATE RAIL INSULATOR MATERIALS WHICH REMAIN DI- S
ELECTRIC IN THIS ENVIRONMENT WITHOUT SIGNIFICANT ABLATION, FRACTURE,
DEFORMATION, OR OTHER DEGRADATION. PRIMARY CONSIDERATION WILL BE
GIVEN TO ADVANCED CERAMICS, INCLUDING CERAMIC COMPOSITES. FRACTURE
RESISTANCE IS A KEY REQUIREMENT FOR CERAMICS, AND SILICON NITRIDE IS
A CANDIDATE CERAMIC MATERIAL. SECONDARY CONSIDERATION WILL BE GIVEN N
TO MONOLITHIC AND REINFORCED PLASTICS. ABLATION RESISTANCE IS THE -
KEY CONCERN FOR PLASTICS, AND GLASS FIBER REINFORCED HIGH TEMPERATURE ﬁ:ﬁ
MATRIX (EG, POLYIMIDES) COMPOSITES ARE CANDIDATES HERE. WE WILL RS
QUANTIFY THE INSULATOR PERFORMANCE REQUIREMENTS, DEFINE AND ANALYTIC- Qfﬁ
ALLY SCREEN CANDIDATE INSULATOR MATERIALS, AND IDENTIFY THE OPTIMUM -
MATERIAL AND ITS PROJECTED PERFORMANCE SUITABILITY. WE WILL .
FABRICATE AN INSULATOR SET FROM A CANDIDATE MATERIAL FOR TESTING IN

A SINGLE-SHOT RAIL GUN.

A'l
5N
»

L

ASTRON RESEARCH & ENGINEERING NAVY $ 58,657
2028 OLD MIDDLEFIELD WAY
MOUNTAIN VIEW, CA 94043
JOHN F WILBY
TITLE:
GAS TURBINE AUGMENTER ACOUSTIC CHARACTERIZATION
T 177 OFFICE: NAVAIR/NAPC

THE OPERATION OF GAS TURBINE AUGMENTERS CAN GENERATE INTENSE
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ACOUSTIC PRESSURES WHICH INFLUENCE THE PERFORMANCE OF THE AUGMENTER
AND THE DURABILITY OF THE STRUCTURE. THESE PHENOMENA HAVE BEEN OF
CONCERN FOR SEVERAL YEARS, PARTICULARLY IN THE OPERATION OF RAMJET
ENGINES, AND HAVE BEEN THE SUBJECT OF SEVERAL TEST PROGRAMS. HOW-
EVER, THERE IS NO AVAILABLE ANALYTICAL OR EMPIRICAL MODEL OF THE
GENERATING MECHANISMS THAT CAN BE USED TO EVALUATE CONCEPTS FOR RE-
DUCING OR ELIMINATING THE PROBLEMS. THE PROPOSED OVERALL PROGRAM

HAS THE OBJECTIVES OF DEVELOPING SUCH MODELS FOR AUGMENTER RUMBLE

AND SCREECH, AND USING THE MODELS TO EVALUATE POTENTIAL NOISE CONTROL
CONCEPTS THAT WOULD IMPROVE AUGMENTER PERFORMANCE UNDER PHASE I. THE
MODELS WILL CONSIDER AXIAL AND TANGENTIAL OSCILLATIONS IN THE COM-
BUSTOR. AT HIGH FREQUENCIES THESE OSCILLATIONS WILL BE ASSOCIATED
WITH ACOUSTIC MODES BUT THIS IS NOT NECESSARILY TRUE FOR AXIAL
OSCILLATIONS. ASSUMPTIONS INTRODUCED WILL BE VALIDATED BY MEANS OF
UP-TO-DATE DATA FOR ENGINE AUGMENTERS; THE DATA WILL ALSO BE USED

TO VERIFY THE FINAL MODELS.

ASTRON RESEARCH AND ENGINEERING SDIO $ 76,392
2028 OLD MIDDLEFIELD WAY
MOUNTAIN VIEW, CA 94043
JOHN H. HUNTINGTON
TITLE:
STRUCTURAL DESIGN OF EML PROJECTILES
T 2 OFF ICE:

THE STRUCTURAL INTEGRITY OF EML PROJECTILES IS A CRITICAL ISSUE FOR
SYSTEMS SUCH AS SAGITTAR. IF A PROJECTILE WERE TO BREAK WITHIN THE
BARREL, IT WOULD PUT THE WEAPON OUT OF COMMISSION. A SPACE-BASED EML
WEAPON FOR BALLISTIC MISSILE DEFENSE MUST BE ABLE TO FIRE HUNDREDS OF
ROUNDS FROM A SINGLE BARREL, OR SERIOUS ISSUES OF SYSTEM EFFECTIVE-
NESS AND ECONOMICS WILL ARISE. EXCESSIVE ACCELERATION IS ONLY ONE OF
FOQUR INDEPENDENT, FIRST-ORDER MECHANISMS BY WHICH PROJECTILES ARE
DAMAGED WITHIN A GUN BORE. THE OTHER THREE ARE: EXCESSIVE BASE
PRESSURE, EXCESSIVELY RAPID RELEASE OF BASE PRESSURE, AND BALLOTING.
THIS PROPOSAL DEFINES A NOVEL, SYSTEMATIC APPROACH TO THE DEVELOPMENT
OF QUANTITATIVE DESIGN INFORMATION THAT SHOULD PROVE USEFUL TO CON-
TRACTORS AND GOVERNMENT PERSONNEL WORKING ON SAGITTAR, GREMLIN,
TRAILBLAZER II AND THUNDERBOLT. THE PROPOSED WORK WILL BEGIN WITH A
THOROUGH SURVEY OF EXISTING ART IN PROJECTILE DESIGN. MODERN COM-
PUTER METHODS WILL BE USED TO DEVELOP GENERIC MODELS OF EML PRO-
JECTILES. THE INPUT DATA REQUIRED FOR PROJECTILE DESIGN WILL BE
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AWARDED N
SUBMITTED BY DEPT AMOUNT ‘

COMPLETED WITH THE QUANTIFICATION OF LOADINGS GENERATED BY EACH OF b;
THE FOUR IDENTIFIED MECHANISMS. THE VALIDITY OF THE CONCEPT OF el

USING THIS APPROACH TO GENERATE DESIGN TOOLS FOR SYSTEM CONTRACTORS }:
WILL BE EVALUATED. i~

ASTROSYSTEMS INC DARPA $ 49,999 e
30 LOVETT AVE ,
NEWARK, DE 19711 -
JAMES B MCNEELY >
TITLE: :
MONOLITHIC GaAs LIGHT-EMITTING DIODES ON SILICON VLSI CIRCUITS -
ELEMENTS DA
T 13 OFFICE: DARPA .

OPTOELECTRONIC SOURCES, INTEGRATED AS MONOLITHIC ELEMENTS ON SILICON
VLSI CHIPS, OFFER IMPORTANT ADVANTAGES IN THE TRANSMISSION OF INFOR-
MATION WITHIN THE CHIP OR BETWEEN CHIPS IN ADVANCED COMPUTER SYSTEMS.
THE SPEED OF OPTICAL-INTEGRATED VLSI DEVICES IS EXPECTED TO BE CON-
SIDERABLY HIGHER THAN EQUIVALENT VLSI WITH METALLIC INTERCONNECTS,
DUE TO ABSENCE OF THE RC DELAY INHERENT IN THE METALLIC CONDUCTOR
SYSTEM. A KEY OPPORTUNITY, AT THIS TIME, THEREFORE, IS TO INTEGRATE
GaAs LED'S ONTO SILICON VLSI CIRCUITS AND TO USE GaAs LED'S TO COM-
MUNICATE EITHER BY DIRECT OPTICAL INTERACTION WITH A SILICON DETECTOR,
OR BY LIGHT-GUIDED OR HOLOGRAPHIC TECHNIQUES. WE PROPOSE TO DEVELOP
METHODS OF NUCLEATION AND ISLAND GROWTH OF GaAs ON SINGLE CRYSTAL
SILICON WAFERS THROUGH THE USE OF A NOVEL STRUCTURE WHICH MINIMIZES ’
THE CONTACT AREA BETWEEN THE GaAs AND THE SILICON. THIS STRUCTURE .
WILL BE PREPARED USING SELECTIVE LIQUID-PHASE EPITAXY THROUGH VIAS IN o
A SILICON DIOXIDE LAYER ON THE SILICON WAFER. AN INTERMEDIATE S
| NUCLEATION INTERLAYER WILL BE UTILIZED TO ACCOMMODATE THE LATTICE }*r
MISMATCH BETWEEN THE SILICON SUBSTRATE AND THE GaAs OVERGROWTH. .
DIRECT CONTACT BETWEEN THE SILICON AND GaAs WILL BE LESS THAN ONE e
PERCENT OF THE OVERALL AREA, WHICH WILL LIMIT STRAIN AND DISLOCATIONS N
: WITHIN THE GaAs FILM. LIGHT-EMITTING DIODES WILL BE FABRICATED -
| DIRECTLY ON SILICON VLSI CIRCUIT ELEMENTS, NAMELY, ON A N-MOS DRIVER. f-:
THE DEMONSTRATION OF A MONOLITHIC GaAs LED INTEGRATED ON A SILICON o
N-MOS DRIVER REPRESENTS A MAJOR ADVANCE IN THE PROGRESS TOWARD
OPTICALLY INTERCONNECTED CIRCUITS FOR THE NEW GENERATION OF ULTRA- T
HIGH SPEED COMPUTER SYSTEMS.
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ASTROSYSTEMS INC (ASTROPOWER DIV) AF $ 50,000

30 LOVETTE AVE
NEWARK, DE 19711
J S§ CULIK
TITLE:
HIGH-EFFICIENCY THIN-FILM SILICON-ON-GaP SOLAR CELL FOR IMPROVED
RADIATION RESISTANCE
T 180 OFFICE: AFWAL/PO

THE ULTIMATE HIGH-EFFICIENCY CRYSTALLINE SILICON SOLAR CELL DESIGN
CONSISTS OF A THIN FILM OF ELECTRICALLY-ACTIVE SILICON EPITAXIALLY
GROWN ON AN OXIDE-OVERCOATED, INFRARED-TRANSPARENT GALLIUM PHOSPHIDE
(GaP) SUBSTRATE. 1IN ADDITION TO HIGH CONVERSION EFFICIENCY AND IN-
TRINSIC RADIATION RESISTANCE DUE TO THE THIN ACTIVE LAYERS, THIS
NOVEL DESIGN HAS SEVERAL UNIQUE PERFORMANCE ENHANCING FEATURES. THE
OXIDE OVERCOATING LAYER WILL SERVE AS A DIELECTRIC BACK SURFACE RE-
FLECTOR TO ENHANCE THE OPTICAL ABSORPTION AND WILL ALSO ELIMINATE
DANGLING BONDS IN THE EPITAXIALLY OVERGROWN SILICON LAYER, EFFEC-
TIVELY PASSIVATING THE SILICON-OXIDE INTERFACE AND REDUCING BACK SUR-
FACE RECOMBINATION. A HETEROJUNCTION CONTACT FORMED AT THE SILICON-
GaP INTERFACE THROUGH VIAS IN THE OXIDE WILL MINIMIZE BACK OHMIC CON-
TACT LOSSES. AND FINALLY, THE WIDE BANDGAP, INFRARED TRANSPARENT GaP
SUBSTRATE WILL ALLOW LONG WAVELENGTH PHOTONS TO PASS THROUGH THE
STRUCTURE WHICH WILL REDUCE THE OPERATING TEMPERATURE. IN ADDITION,
SINCE THE ACTIVE DEVICE IS SILICON, DEVICE PROCESSING CAN TAKE
ADVANTAGE OF STANDARD, SPACE-QUALIFIEL, SILICON SOLAR CELL FABRIi-
CATION PROCEDURES. THE OBJECTLVE OF PHASE I [S TO DEMONSTRATE THE
POTENTIAL OF TH.S THIN-FILM SILICON SOLAR CELL STRUCTURE BY GROWING
THIN EPITAXIAL LAYERS OF SILICON ON AN OXI[DE-OVERCOATED GaP SUB-
STRATE AND FABRICATING A SOLAR CELL THAT INCORPORATES THE IMPROVED
FEATURES.

ATEAM CORP AF $ 49,413
7920 CHAMBERSBURG RD
DAYTON, OH 45424
KENNETH D WILKINSON
TITLE:
MATE INTERFACE CONNECTOR ASSEMBLY (ICA) STANDARD
T 87 OFFICE: ASD/AE

THE MATE PROGRAM OFFICE HAS REQUESTED A REVIEW OF THE MATE GENERAL
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PURPOSE ELECTRICAL INTERFACE CONNECTOR STANDARD TO IMPROVE THE GUID-
ANCE TO DEVELOP THE MATE INTERFACE CONNECTOR ASSEMBLY (ICA). THIS
STUDY WILL GATHER INFORMATION, ANALYZE THE RESULTS AND PROVIDE RE-
COMMENDATIONS TO VERIFY THAT THE ICA WILL MEET PROJECTED AIR FORCE
TESTING REQUIREMENTS IN A COST EFFECTIVE MANNER. THE FOLLOWING TECH-
NICAL OBJECTIVES WILL BE COMPLETED AS PART OF THE PHASE I STUDY: 1.
IDENTIFY THE QUANTITY AND TYPES OF TEST SIGNALS REQUIRED TO SATISFY
CURRENT AND FUTURE AIR FORCE TEST REQUIREMENTS. 2. DETERMINE IF THE
MATE ICA STANDARD SHOULD INCLUDE INCREASED DIGITAL CAPABILITY. 3.
DETERMINE A METHOD TO MAKE THE DIGITAL AREA OF THE ICA TRANSPORTABLE
TO SUPPORT DIFFERENT LOGIC LEVELS. 4. DETERMINE IF THE MATE ICA
STANDARD SHOULD PERMIT DIFFERENTIAL LINE DRIVERS AND RECEIV¥®RS AT THE
INTERFACE. 5. DETERMINE IF UNIVERSAL PIN CAPABILITIES CAN BE PRO-
VIDED IN THE ICA. 6. DETERMINE IF PIN ELECTRONICS TECHNOLOGY CAN BE
INSERTED INTO THE CURRENT MATE ICA STANDARD WITHOUT IMPACTING THE
MATE OBJECTIVE TO ACHIEVE TPS INTEROPERABILITY BETWEEN MATE ICAS.

7. SURVEY ICA TECHNOLOGIES AND IDENTIFY POSSIBLE IMPROVEMENTS TO

THE ICA STANDARD.

ATEAM CORP AF $ 28,715
7920 CHAMBERSBURG RD
DAYTON, OH 45424
KENNETH D WILKINSON
TITLE:
ELECTRO-OPTICAL UNIT TESTING
T 88 OFFICE: ASD/AE

THE FOLLOWING TECHNICAL OBJECTIVES WILL BE ACHIEVED IN THIS STUDY: 2
1. ASSESS THE AUTOMATIC TEST REQUIREMENTS FOR ELECTRO-OPTICAL (E/O) e
UNITS UNDER TEST (UUTS). 2. IDENTIFY AUTOMATIC TEST EQUIPMENT (ATE) qf
STANDARDS FOR TESTING ELECTRO-OPTICAL UNITS UNDER TEST (UUT). 3. ‘*
IDENTIFY SUITABLE MATE TESTING METHODOLOGIES AND STANDARDS FOR INTER-

FACING ELECTRO-OPTICAL UUTS TO THE ATE. SURVEYS OF MAJOR AIR FORCE D
PROGRAMS, AS WELL AS OTHER GOVERNMENT PROGRAMS, IN ALL PHASES OF DE- g

VELOPMENT WILL BE CONDUCTED TO GATHER E/O INTERFACE REQUIREMENTS.

THE SURVEY OF GOVERNMENT ORGANIZATIONS WILL ALSO REQUEST INFORMATION
ON POSSIBLE E/O TESTING STANDARDS THAT HAVE BEEN APPLIED OR ARE BEING .5
CONSIDERED. VARIOUS STANDARDS ORGANIZATIONS, SU(I : AS IEEE AND ANSI, -
WILL BE CONTACTED TO DETERMINE IF THEY ARE WORKING ON ANY E/O TESTING -

o NG

l.-‘ 1

STANDARDS. REPRESENTATIVE COMMERCIAL TESTING SYMPOSIA WILL BE RE- r:
VIEWED. A DETAILED ANALYSIS OF COLLECTED DATA 2 WILL BE COMPLETED. ?;1
gl

<

N

RN

NN

%

':f:|

L

o

A

o, e e T A e e e T e ’-’.'-‘ N L T e e "-.'...“--' KA ;'..u'..-'
h::;:;:*:;’:::.;;j_-'(;f; .;’.";{\:{.\.- ..\-‘::-:;‘..‘ :t‘;ﬁ\i\i\:’; J.'L';Xi';;' .:'1':':-\‘:'; R, U Ty P U P S SR, R, W e I WRLP VSR saraNaN




v v v

T e T e T T TN e W W W W WV e . W W

(KRR p 4 * e B'a B gt <, Al
. VW IR NN N R R W IRV VY W CRRacate At talo-aty gl y Ao talls Sl ol tad bog g ¢

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 67
FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

- ————— — - - - — ——

THE ANALYSIS WILL CONSIDER THE MATE OBJECTIVES OF SUPPORTING ELECTRO-
OPTICAL PRIME SYSTEMS AT AN AFFORDABLE PRICE THROUGH LOGICAL
APPLICATION OF INTERFACE STANDARDS. THE ABILITY TO SUPPORT FUTURE
TECHNOLOGY IN A COST EFFECTIVE MANNER WILL ALSO BE CONSIDERED.

ATLAN-TECH INC NAVY $ 49,721
635 HEMBREE PKWY
ROSWELL, GA 30076
JOSEPH J SHONKA
TITLE:
DIELECTRIC CONDUCTIVITY EFFECTS UNDER THE INFLUENCE OF IONIZING
DOSE RATES
™ 147 QOFFICE: NWSC

THE EFFECTS OF IONIZING RADIATION ON DIELECTRIC CONDUCTIVITY OF
COMMON ELECTRONICS MATERIALS WILL BE STUDIED. FOLLOWING DEVELOPMENT
OF AN ACCEPTABLE PROTOCOL, CONDUCTIVITY FOR A NUMBER OF MATERIALS
WILL BE STUDIED AS A FUNCTION OF ENERGY OF THE IONIZING RADIATION,
INTENSITY, TEMPERATURE AND TEMPORAL DEPENDANCE OF PHENOMENON. THESE
DATA WILL BE USED TO AMEND THE PROTOCOL TO PERMIT STUDY IN SUBSEQUENT
WORK OF THE PHENOMEMON ON THE FULL EXTENT OF COMMON ELECTRONICS
MATERIALS. A PRELIMINARY EMPIRICAL MODEL, BASED ON BOTH THEORETICAL
STUDIES AND ON DATA GATHERED AS A PART OF THE PROPOSAL WILL BE DE-
VELOPED WHICH SHOULD PERMIT DESIGNERS TO ACCOMMODATE THIS PHENOMENON.

ATLANTIC APPLIED RESEARCH CORP AF $ 49,005
129 MIDDLESEX TURNPIKE
BURLINGTON, MA 01803
FRED R KERN JR
TITLE:
NON-CONTACT ING LINEAR DISPLACEMENT SYSTEM DEVELOPMENT
T 143 OFFICE: AFWAL/FI

ATLANTIC APPLIED RESEARCH CORPORATION HAS BEEN DEVELOPING A VERY HIGH
ACCURACY LASER SURFACE SHAPE MEASUREMENT SYSTE4. IT CURRENTLY HAS
THE ABILITY TO SCAN A MEASUREMENT LASER BEAM IN ONE DIMENSION AND
MEASURE THE POSITION OF THE SURFACE OF ALMOST ANY OBJECT IT STRIKES
RELATIVE TO A REFERENCE PLANE. THIS NON CONTACT LINEAR DISPLACEMENT
SENSOR PROJECT WOULD INVOLVE ADAPTING THE SCANNING MECHANISM SO THAT
THE LASER BEAM WOULD BE DIRECTED ALTERNATELY AT THE PROBE AND AT THE
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: MODEL'S SURFACE TO MEASURE THE DISTANCE BETWEEN THEM. COMPUTER PRO-
» GRAMS WOULD BE DEVELOPED TO ACQUIRE AND STORE THE POSITION DATA. THE
SCANNING SYSTEM, INCLUDING THE LIGHT SOURCE AND RECEIVING PHTO DE-
TECTOR WOULD BE LOCATED SEVERAL FEET FROM THE MODEL, OUTSIDE OF THE
MACH 6 WIND TUNNEL. IT WILL OPERATE BY PASSING THE LIGHT THROUGH A
WINDOW IN THE TUNNEL WALL. THUS THE HIGH INTERNAL TEMPERATURE IS NOT
A PROBLEM. FOR PROBE AND MODEL SURFACES WHICH ARE DIFFUSE REFLECTING
SURFACES, IT IS NOT NECESSARY TO ALIGN THE LASER BEAM NORMAL TO THE
SURFACES BUT ONLY KNOW THE INCIDENCE ANGLE, SINCE THE SYSTEM USES A
RANGE FINDING TECHNIQUE. A MINOR CORRECTION TO THE SPEED OF LIGHT
DUE TO THE TEMPERATURE AND DENSITY OVER THE REGION BETWEEN THE PROBE
AND THE MODEL MAY BE REQUIRED. THE SENSITIVITY OF THIS CORRECTION
WILL BE INVESTIGATED. A DEPTH OF FIELD OF A 20 CENTIMETERS IS PRAC-
TICAL. THE VERSATILITY OF THE SCANNING SYSTEM ALLOWS THE USE OF A
SIMPLE SCANNER TO MEASURE MORE THAN ONE PROBE, IF DESIRED.

ATLANTIC APPLIED RESEARCH CORP NAVY $ 49,592
129 MIDDLESEX TURNPIKE
BURLINGTON, MA 01803
CHARLES GEDNEY
TITLE:
THE EFFECT OF ANISOTROPIC COMPLIANT WALLS ON TURBULENT BOUNDARY
LAYER FLOW NOISE
T 158 OFFICE: NAVSEA/NVSC

THE PERFORMANCE OF MANY ADVANCED UNDERWATER ACOUSTIC SENSOR SYSTEMS
IS LIMITED BY UNWANTED NOISE CAUSED BY THE TURBULENT BOUNDARY LAYER
(TBL). THE TBL MAY ALSO EXCITE UNWANTED NOISE AND VIBRATION (FLOW
NOISE) IN A VARIETY OF MARINE AND AIRCRAFT VEHICLES. A SIGNIFICANT
AMOUNT OF FLOW NOISE REDUCTION HAS BEEN REPORTED WHEN ANISOTROPIC
COMPLIANT WALLS HAVE BEEN TESTED. THE PROPOSED WORK IS TO DEVELOP
THE TOOLS NECESSARY TO CALLULATE AND MEASURE THE WAVEVECTOR-FREQUENCY
SPECTRA (INCLUDING THE LOW-WAVENUMBER REGION) OF TBL WALL PRESSURE
FLUCTUATIONS ON ANISOTROPIC COMPLAINT LAYERS. A TECHNIQUE FOR DETER-
MINING THE PROPERTIES OF THE COMPLIANT LAYERS WILL BE INCLUDED AS
PART OF THE MEASUREMENT SYSTEM. A POSSIBLE DESIGN OF THE MEASUREMENT
APPARATUS WILL BE AN EXTENSION OF AN ACOUSTIC SENSOR SYSTEM WHICH IS
CURRENTLY UNDER DEVELOPMENT AT ATLANTIC APPLIED RESEARCH CORPORATION.
THE APPARATUS WILL USE THE COMPLAINT LAYER AS AN INTEGRAL PART OF [TS§
DESIGN. THE DESIGN GOAL WILL INCLUDE THE ABILITY TO USE A WLDE
VARIETY OF COMPLIANT MATERIALS (ISOTROPIC OR ANISOTROPIC), AND A
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WAVENUMBER RANGE AND RESOLUTION SURPASSING MEASURMENT SYSTEMS CUR-
RENTLY AVAILABLE. THEORETICAL EFFORTS WILL BE CONCENTRATED ON
EVALUATING EXPERIMENTAL RESULTS AND GUIDING EXPERIMENTAL TESTS AS
WELL AS INVESTIGATING THE EFFECTS OF THE COMPLAINT LAYER ON THE
TBL SPECTRUM.

ATLANTIC APPLIED RSCH CORP ARMY $ 49,947
129 MIDDLESEX TURNPIKE
BURLINGTON, MA 01803
MICHAEL J RUDD
TITLE:
ACOUSTIC ARRAY
T 44 OFFICE: AVSCOM

AN INTEGRATED ACOUSTIC ARRAY AND SIGNAL PROCESSING SYSTEM WILL BE
DEVELOPED FOR THE DETECTION, TRACKING AND I[DENTIFICATION OF ROTARY-
WING AIRCRAPT. THE TECHNIQUE USES A RUGGED PIEZO-ELECTRIC POLYMER
SENSOR AND A PROPRIETARY TELEMETRY SYSTEM. A COMMERCIALLY AVAILABLE
ARRAY PROCESSOR IS USED TO PERFORM THE REQUIRED SIGNAL PROCESSING.

ATLANTIS RESEARCH GP SDIO $ 50,000
ONE INTERCONTINENTAL WY
PEABODY, MA 01960
RICHARD D HEALY
TITLE:
SOFPTWARE BIT PEASIBILITY FOR SDI APPLICATIONS
T 10 OFFICE:

SOFTWARE FAILURES ARE SUBSTANTIALLY DIFFERENT THAN THEIR HARDWARE
ANALOGUES; SOFTWARE DOESN'T BREAK OR WEAR OUT. INSTEAD, SOFTWARE
FAILS TO OPERATE CORRECTLY WHEN THE OPERATIONAL ENVIRONMENT IS
SUFFICIENTLY DIFFERENT FROM THE DESIGN ENVI{RONMENT THAT THE SOFTWARE
DESIGN NO LONGER PROVIDES ACCEPTABLE RESULTS. AS A RESULT, SUCCESS-
FULLY PREDICTING WHEN THE SOFTWARE IS LIKELY TO FAIL REQU!IRES SENSING
THE DEGREE TO WHICH THE SOFTWARE 1S OPERATING OUTSIDE THE DESIGN EN-
VIRONMENT. THIS EPFFORT ADDRESSES THE CONCEPT OF BUILT-.N TEST (BIT)
EXPANDED TO INCLUDE SOFTWARE COMPONENT OF BIT. I[TS PRLMARY PURPOSE
WILL BE TO MONITOR OPERATIONAL SOFTWARE TO DETERMINE WHEN IT IS
EXECUTING IN A "NEW" ENVIRONMENT, AND THUS WHEN THERE IS A PROB-
ABILITY THAT THE CONCEPT CAN BE APPLIED TO THE CRiSiS OPERAT[ON MODE

T e e . S S SO .
N PSPPI P NN RS A RSN . AT N AN ¢

- .. T - - - ~ . - : -‘ . - . N
s Ve e Tt T T e T, L e e

b e Y Wl 3

LA T A

..'1 p]

. \( - .'...'. . .

.,‘.’

M .4' ..‘ "

2t




SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 70

FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

- - - - - ——— - ———

WHERE SOFTWARE BIT COULD BE INCORPORATED IN THE BATTLE MANAGEMENT
SCHEME.

ATLANTIS RESEARCH GP L P AF $ 50,000
ONE INTERCONTINENTAL WY
PEABODY, MA 01960
HARVEY A BRAND
TITLE:
LIFE-CYCLE COST MODEL DEVELOPMENT
T 207 OFF ICE: BMO/MYSC

THIS PROPOSAL PRESENTS A PLAN FOR DEVELOPING AN ANALYS:S FRAMEWORK
AND AN AUTOMATED LIFE-CYCLE COST MODEL FOR THE EVALUAT[ON OF iCBM
GUIDANCE AND CONTROL (G&C) SYSTEM OPTIONS. THE PROPOSED FRAMEWORK
INCORPORATES THE CONCEPT OF SYSTEM MISSION AVAILABILITY (MA) AND ALSO
INCORPORATES MODELS FOR THE HARDWARE ARCHI(TECTURE, LOGI(STICS SCENAR:O
AND MAINTENANCE POLICIES, AS WELL AS THE MORE TRADIT.ONAL REL.ABIL.TY
AND MAINTAINABILITY (R&M) PARAMETERS OF THE SYSTEM [N QUESTION. THIS
METHODOLOGY PROVIDES A QUANTITATIVE MEANS FOR COMPAR.NG COMPLEX &
SYSTEM OPTIONS ON AN "APPLES-AND-APPLES" BAS.S. FURTHER, TH.S§
APPROACH PROVIDES A MEANS FOR EXAMINING THE MAINTENANCE CONCEPTS AND
R&M REQUIREMENTS EARLY IN THE DESiGN PHASE OF EACH OPT.ON. BMO RE-
QUIRES THE ABILITY TO MAKE DESIGN AND PERFORMANCE TRADEOFFS W.TH RE-
SPECT TO VIABILITY, AFFORDABILITY, AND OPERABILITY N SEVERAL FN-
VIRONMENTS, AMONG MANY VARIATIONS OF (COMPLEX SYSTEM .MPLEMENTAT ONS.
THERE IS A CLEAR NEED FOR A COMMON BAS!S FOR MAK.NG THE CUST ANU
SUPPORTABILITY COMPARiSONS WHICH AFFECT THFE ULTIMATE REAL.:TY HF ANY
PARTICULAR SYSTEM DESIGN. IT [S THE FOCUS OF THIS PROPOSAL T sUG-
GEST THE DEVELOPMENT OF APPROPR.ATE GENERIC MODFELS. NO EX.ST.NG
MODELS OFFER SUFFI[CIENT SENSITIVITY TO PROVIDE TH.S ABIL.TY.

ATMOSPHERIC & ENViRONMENTAL RESFARCH .NC AF $ 49, K9
840 MEMORIAL DR
CAMBR({DGE, MA 02139
DR L D KAPLAN/R G iSAACS
TITLE:
SCRIBFE DATA VALIDATION AND ANALYS:S
T 7 OFF ICE: AFGL/XOP

WE PROPOSE TO INVESTI{GATE THE POTENTiAL OF THE UN.QUE SCR.HE H.H
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RESOLUTION ATOSPHERIC EMISSION SPECTRA AND ITS DIURNAL VARIATION IN
SEVERAL APPLICATIONS. WE WILL VALIDATE THE SPECTRA BY COMPAR;:SON
WIiTH CAILULATED REFERENCE SYNTHETIC SPECTRA AND WITH OTHER SYNTHETIC
SPECTRA. WE WILL CHECK TO SEE WHETHER D{SCREPANCIES CAN BE REDUCED
OR ELIMINATED BY VARYING THE PROFILES OF TRACE GASES, AND WHETHER ANY
REMA [NING DISCREPANCIES SUGGEST CHANGES IN THE AFGL SPECTRAL LINE
PARAMETERS COMPILATION. WE WILL USE VERY OPAQUE AND VERY TRANSPARENT
PARTS OF THE SPECTRA 70O OBTAIN INDEPENDENT CALIBRATION POINTS. WE
WiLL SFARCH FOR UNEXPLAINED LINES AND ATTEMPT TO (DENTI[FY THE RE-
SPONS I BLFE TONSTITUENT FROM OUR ESTIMATES OF (TS VARIATION WITH
HE . GHT, AND FROM LINE SPACING AND INTENSITY DISTRIBUT.ON. +N PART] -
CULAR, WE W.LL SEARCH FOR LINES OF PHOTOCHEMICALLY ACTiIVE MOLECULES
W.TH EXPECTED DIURNAL VARIATION, TO HELP UNDERSTAND OZONE-RELATED
PHOTOCHEM . STRY AND DIURNAL VARIATIONS OF STRATOSPHER!( TRANSPARENCY.
WE W L DEVELOP AND TEST ALGORITHMS FOR RETRIEV.NG COMPOSITiON AND
TEMPERATHRE PROFL.LES.
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a
l ATOM SCIENCES INC AF S 48,425 o
; 114 RIDGEWAY CTR ‘N
, OAK R:DGE, TN 37830 Y

DR JAMES E PARKS

i TITLE: ~

TRACE ELEMENT CHARCTERIZATION IN III-V COMPOUNDS BY SPUTTER
INI{TATED RESONANCE IONIZATION SPECTROSCOPY
T 55 OFFICE: RADC/DOR

THE VLS. AND VHISC DEVELOPMENT PROGRAMS OF THE A.R FORCE REQUIRE
CHARACTERIZATION OF [I1-V COMPOUNDS WITH AN INTERFERENCE FREE, HIGHLY
SENSITIVE ELEMENT ANALYSIS TECHNIQUE HAVING GOOD LATERAL AND DEPTH
RESOLUTION. SPUTTER INITIATED RESONANCE (ONIZAT[ON SPECTROSCOPY
(SL1R1S), AN ULTRASENS.T.VE ANALYTICAL TECHNiQUE DEVELOPED BY ATOM

T TE W W wipmmmm—— v

SCIENCES, HAS BEEN DEMONSTRATED iN S.LICON TO HAVE GOOD SENS.TIV.TY
AND BE INTERFERENCE FREE. DETECT (ON L.MITS OF 2 pptr (1£1: T THE ~
14TH POWER, cm3) HAVE BEEN SHOWN FOR GALLIUM IN BULK S!LICON. THE "

LATERAL AND DEPTH RESOLUT.ON OF THE PRESENT APPARATUS ARE NOT ADF- S
JUATE FOR THE PRESENT AND FUTURE NEEDS OF THE SEMICONDUCTOR . NDUSTRY. .
LATERAL RESOLUTION OF 150 TO 5 MIiCRONS ARE NECESSARY. RESOLITT JONS o
[NTO THE SUBMI(RON RANGE WILL BFE REQUIRED [N THF FUTURE. WE PRUPOSE
TO DETERMINE THE FEASI(BIL.ITY OF USING THFE S.(R.S TEUCHN.QUE AND APPARA-
TUS W.LL BFE TESTED FOR IMPROVED SENS . TIVITY AND LATERAL RESOL'T.ON.
THE FFAS . BIL.TY FOR MPROVING LATERAL RESOLUT.ON T 5 M JRONS N

ey 0 OF THE PROPOSED PROGRAM WILL BFE DETERM . NED.
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ATOM S ENCES | NC AF S O85,4 07
114 RIDGEWAY "TR
DAK R.DGE, TN 3783
DR NORBFERT THONNARI
T.TLE:
OPTLCAL PHYS. 'S STUDY 0F LASER INTERACT .ONS W.TH SOl .06 FOEk
GLTRA-TRACE MATERIALS ANALYS.S US.NJ RS
T 13 IFFLCFE: AFOSR 'XOT

REJU, REMENTS FORK MATER AL CHARACTER D ZATION ARE BES WM NG Mo RE
STR.ONGENT AS THE ROLF OF THE TRACE ELEMENT COMPOS TN OF HL GH
TECHNOLOGY DEV . CES BECOMES APPARENT. N OSEMICONDECT R KESEARCH, VR
NSTANCE, THERE S A NEED FOR ULTRA-TRACE ELFEMENT ANALYS S N SO0 08
HBFEL.OW THE PPBA LEVEL WIi{TH SPAT.CAL RESOLITON N THE FEwW M _."RON

\ RANGE . RESONANCE (ONLZAT ON SPECTROSCOPY (RIS  NVOLVES THE STHEPw sb
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EXCITATION, IONIZATION, AND COUNTING OF ATOMS OF A PRE-SELECTED
ELEMENT, GENERALLY IN A LARGE BACKGROUND OF OTHER ELFEMENTS. NARROW -
BAND LASERS ALLOW SUFFICIENT OPTICAL POWER TO [ONIZE MOST ATOMS OF
THE SELECTED ELEMENT WITH NEGLIGIBLE IONIZATION OF THE OTHER ELEMENTS.
IN RiS, THE SENSITIVITY DEPENDS ON THE NUMBER OF ATOMS THAT ARE N
THE LASER BEAM. LASER ABLATION CAN PROVIDE ATOM DENS.TIES AS H.GH
AS 10 TO THE 20TH POWER c¢m-3 WITH RESOLUTION OF A FEW MIiCRONS. AT
>10 TO THE 7TH POWER W cm-2, PLASMAS ARE FORMED, WITH HIGH ENFRGY
iONS DEGRADING MASS DiSCRIMINATION. BECAUSE OF THE H.GH (ON ' [ELD,
MOST WORKERS ATTEMPT TO OPERATE CLOSE TO THIS THRESHOLD. WITH RIS,
LASER ABLATION NEED ONLY VAPORIZED, PERM.iTTING POWER DENS.T.(ES OF
“10 TO THE 7TH POWER W cm-2, AT WHICH MOSTLY NEUTRALS ARE FORMED.
WE PROPOSE INVESTGATING QUANT (FICATION OF LASER ABLATION TO DETER-
MINE IF COMBINED WITH RIS, UNPRECEDENTED SENS.TIVITY (N MATER.AL
ANALYSIS BECOMES POSSIBLE.

AUGUST DES.(GN & DEVELOPMENT ARMY S 5,0
PO BOX 235
MERION STATION, PA 19066

D E LEE

TI{TLE:

AUTOMATED ALL-WEATHER CARGO TRANSFER SYSTEM
T 103 OFF ICE: BRDC

TH.S INITIATIVE LINKS RELAYWIVE MOTION PROBLEMS BETWEEN SH.PS AN
LIGHTERS [ LOTS ENV.ROVMENTS DURING HEAVY SEAS T0O AN OVERAL NHF:
FOR AN IMPROVED CARGO HANDLING SYSTEM. PRESENT METHODS ANI HAKR WARE
REPRESENT WORLD WAR [. TECHNOLOGY. A MODULAR BARSGE  NTERFACE S YSTEM
USING A COMPUTER-CONTROLLED, ELECTRO-HYDRAUL ICALLY ACTUATE!, "AK;
TRANSFER SYSTEM COULD SAFELY AND RELIABLY HANDLE ONTA NER JF ke
BREAKBULK CARGH IN TOND.TIONS ABOVE SS3 AND POSS . BLF SSe. FMER.Z N
TECHNOLOGY WOULD BE APPLIED TO DEVELOP A VERY .NTELL GENT K.k 07
CARGO HANDLING SYSTEM TO LOAD/UNLOAD SH.PS AND T _NTEIRATF C"AN;
TRANSFER W.TH L.S5HTERAGE SEAWAY MOT  ON. THE SYSTEM W 'l0 #bF M0 Ak
FOR DEPLOYMENT. THE PRINCIPAL INVEST [ SATOR HAS ASSEMRIFT 4 TEAM 7w
UNDFERSTANDS THE ARMY 'S PROBLEM AND AN DES. N AND FARK  ATE 40 W AN
SYSTEMS HARDWARE FOR DEVELOPMENT, TEST, AN[ PR 0T 0 ON, THE TR A
DRAWS ENG.NEFER.NG EXPERIFENCE FROM TH S NAT ON S M Q7 8 VAN b b
PROGRAMS, SUCH AS FUS.ON REACTOR DEVEL 'PMENT INDFRWAY AT ok N 7w
AND ROHOT 'S5 ART LW LCTAL UNTELL . GENCE F Ok MAT sk N STk BAL VR
YTHER SELFCTED EXPER.OENCE  NCLUDES ALMOS™ o THEARS oORM
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OPERATIONS AND ALMOST 10 YEARS IN DEVELOPMENT AND MANUFACTURE OF
MOTION SIMULATORS. THE TEAM CAN TAKE THIS ADVANCED CONCEPT FROM
INCEPTION THROUGH TO FINAL CONFIGURATION AS AN ALL-WEATHER ARMY
CAPABILITY.

AUSTIN RESEARCH ASSOCS SDIO $ 99,981
1901 RUTLAND DR
AUSTIN, TX 78758
DR M L SLOAN
T{TLE:
) REDUCTiON OF RADIATION DAMAGE IN RAIL GUNS
: T 2 OFF [CE:

RA.L DAMAGE (S A MAJOR CONCERN IN THE DEVELOPMENT OF HIGH CURRENT

RA L GUNS. THE H.GH CURRENT RAIL GUN BUILT AT MAXWELL LABORATORIES
UNDER DNA SPONSORSHIP PROVIDES AN UNUSUAL OPPORTUNITY TO EXPLORE

RA.L GUN PERFORMANCE, AND I[N PARTICULAR RAIL DAMAGE, IN A DEVICE OF
SiGN.F.CANT S.ZE. THE FACILITY IS CURRENTLY OPERATIONAL WITH BOTH
ELECTRIC AND MAGNETIC PROBE DIAGNOSTICS. USING THIS PROBE DATA AND

A THEORET.(CAL MODEL OF THE PLASMA ARMATURE, IT IS POSSIBLE TO PREDICT
NOT ONLY THE KINEMAT!CS OF THE PROJECTILE, BUT ALSO THE RADIATION
FROM THE ARMATURE AND THUS THE WALL DAMAGE. THE SAME MODEL ALSO PRO-
V.UES THF (NS.GHT NECESSARY TO DESIGN ARMATURES WHICH PRODUCE FAR
LESS RAD.AT:ON. THE PREDICTED RADIATION CAN BE COMPARED WITH EX-
PER.MENTALLY OBSERVED RADIATION AND iF THE AGREEMENT IS SATISFACTORY,
THE ARMATIRE MOUEL CAN THEN BE USED TO GUIDE THE DEVELOPMENT OF

ARMAT 'RES WH..'H PRODUCE SiGN(FICANTLY LESS RADIATION DAMAGE.

A ST.UN KESEARCH ASS'X'S DNA S 49,088
i9 . R CTLAND DR
AIST N, TX THTHH
DR MO SLLOAN
T
ANA. 5 ~ b HANF -1 SEiCOND MHD EMP
- . R AM O SHLR

Mo h, N E T AMBLOENT AND PROMPT ONOSPHERIC REGIONS IN A THIN

ACFE A PR L MAT N ALLOWS AN EFFCIENT METHOD OF DETERMINING THE
ToME R TN 'k PAGAT . N, AN S.GNAL STRENGTH OF THE 0-10 SECOND
™. EM, o ANS v ATE. W TMH M GH O ALT.TUDE NUCLEAR DETONATIONS.
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AUTOMATED ANALYSIS CORP NAVY $ 49,666

2200 FULLER RD
ANN ARBOR, MI 48105
STERGIOS LIAPIS
TITLE:
EXPLORATORY DEVELOPMENT OF A SURFACE EFFECT SEAKEEPING ANALYSIS
COMPUTER PROGRAM
T 187 OFFICE: NSRDC

THE INTENTION IS TO DEVELOP A NUMERICAL METHOD TO ASSESS THE
SEAKEEPING CHARACTERISTICS OF A SURFACE-EFFECT SHIP (SES). THIS
WOULD RESULT IN A COMPUTER PROGRAM WHICH PROPERLY CONSIDERS THE
UNIQUE COMPLEXITIES OF AN SES. THE COMPLEXITIES INCLUDE, BUT ARE NOT
LIMITED TO, THE HYDRODYNAMICS, THE AERODYNAMICS, THE CRAFT LAYOUT AND
SEALS, FAN DYNAMICS AND HEAVE ATTENUATION DEVICES. THE HYDRODYNAMIC
PROBLEM WILL BE CONSIDERED USING A LINEARIZED TIME-DOMAIN FORMULATION
OF THE NONLINEAR BEHAVIOR OF THE VEHICLE DURING HEAVE, PITCH AND ROLL
MOTIONS OVER INCOMING WAVES. WAVE EFFECTS GENERATED BY THE APPLIED
PRESSURE DISTRIBUTION AS WELL AS THE SIDEWALLS WILL BE CONSIDERED.
AIR COMPRESSIBILITY WILL BE TAKEN INTO ACCOUNT BY CALCULATING THE
CHANGE IN DENSITY DUE TO THE CHANGE IN PRESSURE USING AN ADIABATIC
ISOTROPIC RELATIONSHIP. FORMULATION OF THE PROBLEM WILL BE GENERAL
SUCH THAT ANY FORM OF SES MAY BE CONSIDERED. FAN DYNAMICS WILL BE
INCLUDED USING A QUADRATIC RELATIONSHIP BETWEEN PRESSURE AND VOLUME
FLOW. HEAVE ATTENUATION DEVICES (VENT VALVE OR VARIABLE-INLET~GUIDE
VANE TYPE) WILL BE CONSIDERED BY CHANGING THE APPLIED PRESSURE OR

FAN PRESSURE FLOW CURVES. THE PRODUCT OF THIS PROJECT WILL BE THE
SPECIFICATIONS OF A COMPUTER PROGRAM CAPABLE OF ACCURATELY PREDICTING
HEAVE, PITCH AND ROLL DISPLACEMENTS, VELOCITIES AND ACCELERATIONS OF
ANY SES.

AUTOMATED DIAGNOSTIC SYSTEMS INC ARMY $ 50,000
2422 S WALTER REED DR
ARLINGTON, VA 22206
DR JOHN W COMBS
T.(TLE:
RAP.D AUTOMATED DIAGNOSIS OF MALARIA IN THE MILITARY ENVIRONMENT
T 210 OFFICE: AMRDC/SGRD

S i THIS PROJECT WILL DEMONSTRATE THE FEASIBILITY OF DETEC-
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TION AND CLASSIFICATION OF PATHOGENIC MICROBES BY A FULLY AUTOMATED
SYSTEM WHICH WILL OPERATE IN A WIDE RANGE OF MILITARY, SPACE, AND
CIVILIAN ENVIRONMENTS. BECAUSE OF ITS MILITARY RELEVANCE, PREVA-
LENCE, MORBIDITY, MORTALITY, AND DIAGNOSTIC AND THERAPEUTIC COMPLEX-
ITY, MALARIA WILL BE STUDIED AS A PROTOTYPIC DISEASE. IN PHASE I,
THE DETAILED SPECTRAL CHARACTERISTICS OF THE INTERNAL-CONSTITUENTS OF
UNS "AINED AND CYTOCHEMICALLY STAINED MALARIA PARASITES AND INFECTED
HOST ERYTHROCYTES WILL BE DETERMINED. FLUORESCENT ANTIBODIES DI-
RECTED AGAINST ANTIGENS OF THE PARASITES WILL BE TESTED FOR SUIT-
ABILITY AS QUANTITATIVE IMMUNOFLUORESCENT PROBES. DIAGNOSTIC CLUES
FOR DETECTION AND SPECIATION OF MALARIA PARASITES FOUND IN THESE
PILOT STUDIES WILL BE EVALUATED FOR INCORPORATION INTO A RELIABLE,
LOW-COST, DISPOSABLE DEVICE USEFUL IN THE MILITARY MEDICAL CONTEXT
RANGING FROM THE BASE HOSPITAL TO THE BATTLE ZONE. THE RESULTS WILL
ALSO GUIDE THE EXPLORATION OF AUTOMATED DETECTION AND CLASSIFICATION
OF OTHER PATHOGENS OF MILITARY IMPORTANCE.

AUTOMATED DYNAMICS CORP ARMY $ 50,000
105 JORDAN RD
TROY, NY 12180
KENNETH B BUBECK
TITLE:
PROCESSING GRAPHITE WITH PEEK USING A THERMOPLSTIC WELDING HEAD AND
THE ROBOTIC WINDING SYSTEM (ROWS)
T 41 OFFICE: AVSCOM/AMSAV

IT HAS BEEN RECOGNIZED BY THIS FIRM THAT FIBER REINFORCED THERMO-
PLASTIC COMPOSITES MATERIALS OFFER COST AND PERFORMANCE ADVANTAGES
COMPARED TO CONVENTIONAL THERMOSETTING MATERIALS. THE INDUSTRY IS
GOING TO BE FACED WITH SEARCHING FOR THREE DIMENSIONAL FABRICATION
TECHNIQUES THAT ARE AUTOMATED AND USE ADVANCED CONCEPTS IN CAD/CAM.
THIS PROPOSAL DESCRIBES AN EFFORT TO USE AVAILABLE PRE-PREG MATERIALS
AND RESEARCH A TECHNIQUE FOR FABRICATING INTEGRALLY STIFFENED
STRUCTURAL PREFORMS. THIS FIRM HAS SUCCESSFULLY DEVELOPED THE TECH-
NIQUE ROWS FOR FILAMENT WINDING THERMOSET COMPOSITE MATERIALS USING
A ROBOTIC MANIPULATOR, INTELLIGENT WINDING MECHANISM AND SOPHISTI-
CATED CAD/CAM SOFTWARE PACKAGES. IT IS BELIEVED BY THE PRINCIPLE
INVESTIGATOR OF THIS PROPOSAL THAT A THERMOPLASTIC WELDING HEAD CAN
BE DESIGNED AND BUILT THAT WILL EFFECTIVELY PROCESS THERMOPLASTIC
THROUGH AUTOMATION TOOLS ALREADY DEVELOPED BY THIS FIRM. FUTURE
RESEARCH EFFORTS WILL FOCUS ON ESTABLISHING A ROBOTIC WORKCELL THAT
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WILL PROCESS THIS MATERIAL IN A PRODUCTION ENVIRONMENT.

AUTOMATIX INC NAVY
1000 TECHNOLOGY PARK DR
BILLERICA, MA 01821
DR JOHN E AGAPAKIS
TITLE:
VISION AIDED ROBOTIC EXPERT WELDING SYSTEM
T 66 OFFICE: NAVSEA

THE OBJECTIVE OF THIS PROJECT IS TO ADVANCE THE STATE-OF-THE-ART OF
VISION GUIDED ROBOTIC WELDING (SEAM TRACKING) BY THE DEVELOPMENT OF
EXPERT SYSTEMS CAPABLE OF ADAPTING THE WELDING PARAMETERS TO COMPEN-
SATE FOR WELDING PROCESS DISTURBANCIES. 1IN PHASE I OF THE PROJECT,
WE WILL FOCUS ON ADAPTATION TO JOINT GEOMETRY VARIATIONS AND ESTAB-
LISH THE FEASIBILITY OF THE OVERALL APPROACH. EXPERIMENTS WILL BE
PERFORMED IN ORDER TO ANALYZE THE HUMAN WELDING ENGINEERING EXPERTISE
AND KNOWLEDGE NECESSARY FOR THE INTIAL SELECTION, ITERATIVE REFINE-
MENT, AND ADJUSTMENT OF WELDING PARAMETERS IN RESPONSE TO CONDITION
VARIATIONS. A PROTOTYPE RULE-BASED EXPERT SYSTEM FOR JOINT GEOMETRY
ADAPTATION WILL BE DEVELOPED IN ORDER TO AUGMENT CONVENTIONAL SEAM-
TRACKING. DIRECTIONS FOR FUTURE WORK WILL BE ESTABLISHED AND PRE-
SENTED IN A PROPOSAL FOR PHASE II.

AVERETTE R D & CO INC $ 50,000
77 UNDERWOOD ST NW
WASHINGTON, DC 20012
ROBERT D AVERETTE JR
TITLE:
FLUO DYNAMIC CHROMATOGRAPH
T 220 OFFICE: AMRDC/SGRD

THE FEASIBILITY OF SHOCK OR SHEAR SENSITIVE COLLOIDAL SEPARATION BY
FLOW THROUGH THIN CHANNELS IS EXAMINED. COLLOIDAL SIZE PARTICLES
HAVE LOW DIFFUSIVITIES AND MAY BE FRACTIONATED BY FLOW. IN SEPA-
RATION BY FLOW A SAMPLE IN A CARRIER IS INJECTED INTO A COLUMN WITH
BOUNDARY LAYER VELOCITY GRADIENTS DEVELOPING, CAUSING PARTICLES TO
EMERGE FROM THE COLUMN ACCORDING TO SIZE. THIS METHODS ADVANTAGES

IS ITS ABILITY TO DETECT SIZE DISTRIBUTIONS, LOW COST AND EASE OF USE
WITH SHOCK OR SHEAR SENSITIVE MATERIALS.




SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 78

FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT
AVIATION RESEARCH ASSOCS AF $ 49,967

4351 BRAUNTON RD

COLUMBUS, OH 43220

RICHARD S JENSEN

TITLE:

PILOT JUDGMENT SKILLS TEST BATTERY
T 285 OFFICE: AMD/RDO

DURING PHASE I, THE AVIATION RESEARCH ASSOCIATES GROUP PROPOSES TO
DEVELOP A PILOT JUDGMENT SKILLS TEST BATTERY FOR USE ON AN IBM PC/XT
APPLICABLE TO THE MILITARY PILOT OF HIGH PERFORMANCE AIRCRAFT. THIS
TEST BATTERY WILL BE DESIGNED TO DISCRIMINATE BETWEEN JUDGMENT AND
DECISION MAKING THROUGH THE USE OF A CONCEPTUAL MODEL WHICH IDEN-
TIFIES THE TYPES OF INSTRUMENTS NEEDED FOR EACH ELEMENT IN THE JUDG-
MENTAL PROCESS. SIX BASIC TESTS ARE PROPOSED FOR THIS BATTERY AS
FOLLOWS: KNOWLEDGE, VIGILANCE, RECOGNITION AND DIAGNOSIS, ALTER-
NATIVE GENERATION AND SELECTION, RISK ASSESSMENT, AND RISK-TAKING
TENDENCY. EACH OF THE TESTS WILL BE DESIGNED SO AS TO PERMIT THE USE
OF FEEDBACK FOR TRAINING PURPOSES. A BRIEF TRAINING TEST WILL BE
CONDUCTED TO ASSESS THE VALUE OF THE PACKAGE. THE MAJOR SYSTEMATIC
TRANSFER OF TRAINING PROGRAMS WILL BE CONDUCTED DURING PHASE II.

BAND LAVIS & ASSOCS INC ARMY $ 34,671
670 RITCHIE HWY
SEVERNA PARK, MD 21146
A W FOWLER
TITLE:
STABILIZATION OF THE SHIP,/LIGHTER INTERFACE
T 103 OFFICE: BRDC

THE PROPOSED WORK TO ESTABLISH ONE OR MORE TECHNIQUES FOR OFFLOADING
CONTAINERS AND BREAK~-BULK IN ALL TYPES OF WEATHER DURING A LOTS
MISSION CONSISTS OF A REVIEW OF CONCEPTS FOR SHIP STABILIZATION,
LIGHTER STABILIZATION AND LOAD STABILIZATION AS (NDLVIDUAL SYSTEMS
AND AS MEMBERS OF COMBINED SYSTEMS. A NUMBER OF REPRESENTATIVE
STABILIZATION, LOAD TRANSFER AND LOAD CONTROL SYSTFEMS HAVE BEEN
IDENTIFIED AND BRIEFLY DESCRIBED IN THIS PROPOSAL UNDER CATEGORIES
OF PASS1IVE AND ACTIVE ROLL STABILIZATION, LIGHTER-TO-SH.P STABIL! -
ZATION, SHIP-TO-SHIP STABILIZATION, COMPUTER-AIDED CRANF SYSTEMS,
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TRACKED CARGO-TRANSFER SYSTEMS AND CABLE STABILIZED SYSTEMS. A
SELECTION OF THESE, INCLUDING COMBINED SYSTEMS, WILL BE MADE WITH
ARMY PARTICIPATION AND WILL BE EVALUATED TO DETERMINE PERFORMANCE,
SAFETY, ADAPTABILITY, PENDULATION, SPOTTING, APPROACH CONTROL, IN-
STALLATION, SET-UP, SPACE, WEIGHT, MANPOWER, RESEARCH AND DEVELOP-
MENT REQUIREMENTS, AND COSTS. FOLLOWING THIS, A FINAL SELECTION WILL
BE MADE OF THE BEST ALL-AROUND SYSTEM FOR EXPERIMENTAL VERIFICATION
IN PHASE I1I, USING A DYNAMICALLY CORRECT SCALE MODEL, SIMULATED

SHIP AND LIGHTER MOTION, AND FULL SCALE CONTROL PACKAGE. PHASE III
INCLUDES FULL-SCALE DEMONSTRATION OF THE SYSTEM ON A SELECTED SHIP.

BAT "ERY ENGINEERING INC NAVY $ 49,675
1636 HYDE PARK AVE
HYDE PARK, MA 02136
PHILIP F KANE
TITLE:
CATALYZED CARBON CATHODES FOR LITHIUM/THIONYL CHLORIDE BATTERIES
T 114 OFFICE: NSWC

THE GOAL OF THE PROOPOSED PROGRAM IS IMPROVEMENT OF CURRENT STATE-
OF-THE-ART LITHIUM/THIONYL CHLORIDE BATTERY TECHNOLOGY THROUGH THE
USE OF CARBON-BASED CATHODES CONTAINING ADVANCED NON-NOBLE CATALYSTS.
DRAMATIC IMPROVEMENTS IN BOTH SAFETY AND PERFORMANCE HAVE BEEN
REALIZED THROUGH THE USE OF SPECIFIC ORGANOMETALLIC CATALYSTS SUCH
AS COBALT-BASED PTHALOCYANINE AND TETRAAZODIBENZOANNULENE, RESULTING
IN HIGHER RATE CAPABILITIES, OPERATING VOLTAGES, AND REDUCED HEAT
GENERATION. THUS FAR THE CATALYSTS WHICH HAVE BEEN EVALUATED AS
SOC12 REDUCERS HAVE BEEN PREVIOUSLY UTILIZEL AS OXYGEN-REDUCT ION
CATALYSTS IN FUEL CELLS. PRECIOUS FEW OF THESE CATALYSTS HAVE BEEN
EVALUATED IN THE Li/SOCl12 SYSTEM. THIS PROGRAM PROPOSES TO EVALUATE
THE PERFORMANCE OF TWO IMPORTANT CLASSES FO FUEL CELL CATALYSTS,
SPINELS AND PORYPHYRINS, AS THIONYL CHLORIDE REDUCT(ON CATALYSTS I[N
THE Li/SOCl2 BATTERY SYSTEM. TWO TYPES OF STUDIES WILL BE PERFORMED
UNDER THIS PROGRAM: CHEMICAL STABILITY OF THE PROPOSED CANDIDATES
IN THE Li/SOCll SYSTEM, AND INITIAL ELECTROCHEMICAL PERFORMANCE.
COMPATABILITY STUDIES WILL BE PERFORMED WITH ELECTROLYTE ALONE, AND
IN THE COMPLETE BATTERY SYSTEM. ELECTROCHEMICAL EVALUAT.ON WILL
CONSIST OF RATE CAPABILITY, OPERATING VOLTAGE, DISCHARGE CAPACITY
AND HEAT GENERATION STUDIES.
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PO BOX 2549

RESTON, VA 22090

BRIAN L BEERS

TITLE:

A SURVIVABILITY OPTIONS TRADEOFF METHODOLOGY DEVELOPMENT
T 5 OFFICE: AM/SBIR

AWARDED

SUBMITTED BY DEPT AMOUNT
o~
NS
BEERS ASSOCS INC DNA $ 49,943 o

>

2

IT IS PROPOSED TO DEVELOP A MANAGEMENT METHODOLOGY FOR PERFORMING
TRADEOFF STUDIES OF NUCLEAR SURVIVABILITY OPTIONS FOR BATTLEFIELD
SYSTEMS. THE PURPOSE FOR THE METHODOLOGY IS TO PROVIDE SYSTEMS MAN-
AGERS (AND THEIR ADVISERS) A METHOD FOR ENSURING THE COST-EFFECTIVE
SURVIVABILITY TECHNIQUES ARE INCLUDED IN THE SYSTEMS PLANNING IN
EARLY STAGES. THE INTENT OF THE PROPOSAL IS TO SUPPORT IMPLEMENTA-
TION OF DoD I 4245.4 IN A COST-EFFECTIVE MANNER. THE SPECIFIC
OBJECTIVES OF THE STUDY ARE TO DEVELOP: (1) A COMPENDIUM OF GENERAL
MANAGEMENT PROCEDURES FOR IMPLEMENTING SURVIVABILITY TRADE STUDIES;
(2) A CANDIDATE LIST OF NUCLEAR SURVIVABILITY ENHANCEMENT OPTIONS AND
A SET OF PROCEDURES FOR QUANTIFYING SPECIFIC OPTION FEATURES; AND (3)
A WELL-DEFINED GENERAL MATHEMATICAL PROCEDURE FOR PERFORMING THE
TRADE STUDIES.

BEHAVIORAL RESEARCH ASSOCS AF $ 47,350
693 N 400 W
WEST LAFAYETTE, IN 47906
DR ROBERT D SORKIN
TITLE:
AUDITORY HEADS-UP COCKPIT DISPLAY SYSTEM
T 95 OFFICE: ASD/XR

THE PROJECT WILL EVALUATE A NEW TYPE OF AUDITORY HFADS-UP COCKP.T
DISPLAY SYSTEM (AHUD). THE PROPOSED DEVICE COMBINES NEW TECHN[{QUES
IN THREE-~DIMENSIONAL SOUND PRESENTATION WITH A TECHN.CAIL [NNOVAT.ON.
THE SYSTEM CAN PRESENT THE PILOT WITH AN AUDITORY D.SPLAY OF THE
SPATIAL LOCATION OF GROUND OR AIRBORNE RADAR TARGETS, AS WELLD AS
OTHER FLIGHT DATA. THIS AUDITORY [NPUT (S PRESENTED N A WAY THAT .~
COMPLETELY CONSISTENT WITH THE PILOT'S NORMAIL V.SUAL INFLRMAT ON.

THE SYSTEM ALSO HAS THE CAPABILITY OF INTEG:ATING FX.STING AUD L TORY

DISPLAYS AND COMMUNICAT!ON CHANNELS iNTO A S.NGLE, OHERENT AND Dos :

PLAY SYSTEM. USE OF THE SYSTEM SHOULD RESULT N MPREOVED b L7 b kk oAy
FORMANCE AND REDUCED ERROR, ESPECIALLY UNDER B oGl WoOREL AL TN .i‘
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TIONS. THE PROJECT WILL TEST THE FEASIBILITY OF THE PROPOSED AHUD
SYSTEM AND CONSIDER SOME PRACTICAL ASPECTS OF ITS IMPLEMENTATION IN
THE AIRCRAFT ENVIRONMENT.

BELTRAN INC $ 75,000
1133 E 35TH ST
BROOKLYN, NY 11210
MICHAEL R BELTRAN
TITLE:
ADVANCED HEAT PIPES-MAGNETOHYDRODYNAMIC LIQUID DELIVERY
T 4 OFFICE:

THE PHASE I RESEARCH PROGRAM WILL BE DIRECTED TOWARDS DEVELOPING A
MAGNETOHYDRODYNAMIC (MHD) ENHANCED HEAT PIPE. HIGH TEMPERATURE HEAT
PIPES OPERATING IN THE RANGE OF 1000 TO 2000K ARE REQUIRED FOR PRI-
MARY POWER GENERATION AND AMBIENT TEMPERATURE HEAT PIPES FOR PAYLOAD
COOLING IN THE RANGE OF 300K. MAGNETOHYDRODYNAMIC FORCES CAN BE
UTILIZED TO ENHANCE CONDENSATE TRANSPORT FOR HEAT PIPE FLUIDS WHICH
ARE MAGNETIC OR ELECTRICALLY CONDUCTIVE. HIGH TEMPERATURE HEAT PIPES
UTILIZE LIQUID METALS WHICH ARE SUITABLE FOR MHD ENHANCEMENT DUE TO
THEIR ELECTRICAL CONDUCTIVITY. THE MHD HEAT PIPE WILL CONCENTRATE
THE PUMPING FORCES IN THE INNER SURFACE OF THE PIPE WHERE TRANSPORT
OF THE CONDENSATE FILM IS MOST EFFECTIVE FOR HEAT TRANSFER. MHD
FORCES CAN BE UTILIZED FOR AMBIENT TEMPERATURE HEAT PIPES IN THE 300K
RANGE. MHD FORCES CAN BE UTILIZED TO TRANSPORT MAGNETIC FLUIDS, SUCH
AS FERRO MAGNETIC FLUIDS, AND ELECTRICALLY CONDUCTIVE FLUIDS, SUCH AS
WATER BASED SOLUTIONS. BELTRAN WILL WORK WITH VARIOUS UNIVERSITY
CONSULTANTS WHO ARE EXPERTS IN THE FIELD OF HEAT PIPES AND MHD. THIS
PROGRAM WILL BE AVAILABLE FOR NEW YORK STATE SBIR FUND MATCHING WHICH
CAN DOUBLE THE LEVEL OF EFFORT WITHOUT ADDED COST OF THE FUNDING
AGENCY.

BELTRAN INC $ 50,000
1133 E 35TH ST
BROOKLYN, NY 11210
MiCHAEL R BELTRAN
TITLE:
STRUCTURAL PROPERTIES OF SOL:D PROPELLANTS
T 247 OFFICE: BMO/MYSC

DES.GN OF H.GH ACCELERAT.ON MISSILES FOR AR FORCE MiSSIONS REQU.RES
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METHODS OF INCREASING THE STRUCTURAL STRENGTH OF SOLID PROPELLANTS TO
PROVIDE GREATER LOAD CARRYING CAPACITY OF THE TOTAL MISSILE. HIGH
ACCELERATION INCREASES THE FORCES ON THE SOLID PROPELLANT GRAIN
CAUSING THE GRAIN TO SLUMP OR DEFORM. 1IN ADDITION TO INCREASING
STRUCTURAL PARAMETERS, IT IS DESIRABLE TO INCREASE THE PROPELLANT'S
BURNING RATE AND SPECIFIC IMPULSE. MATERIALS LIKE ALUMINUM, BORON,
BERYLLIUM, ZIRCONIUM, TITANIUM AND MAGNESIUM HAVE BEEN ADDED TO SOLID
PROPELLANTS TO IMPROVE SPECIFIC IMPULSE. USUALLY THESE METALS HAVE
BEEN ADDED IN POWDER FORM, BUT IT IS POSSIBLE TO USE FIBERS, WIRES,
FOILS AND SCREENS OF THESE MATERIALS TO ENHANCE STRENGTH, PERFORMANCE
AND BURNING RATE. THE PHASE I STUDY WILL DEFINE THE LIMITS OF
STRUCTURAL ENHANCEMENT POSSIBLE AND THE LOADS INDUCED BY VARIOUS
MISSION PROFILES. PHASE II WILL DEVELOP ANALYTICAL AND EXPERIMENTAL
RESULTS FOR THE MOST PROGRAM CONCEPTS. THE UNITED TECHNOLOGIES
CORPORATION HAS AGREED TO WORK WITH BELTRAN ON THE PHASE II PROGRAM,
WHERE FORMULATION AND FABRICATION OF SOLID PROPELLANT MAY BE RE-
QUIRED. THIS PROGRAM IS AVAILABLE FOR THE NEW YORK STATE FUND
MATCHING PROGRAM WHERE THE FUNDING AGENCY CAN DOUBLE THE R&D WITHOUT
EXPENDING FUNDS ABOVE THE ORIGINAL SBIR CONTRACT.

BEND RESEARCH INC AF $ 71,761
64550 RESEARCH RD
BEND, OR 97701
DWAYNE T FRIESEN
TITLE:
THIN-FILM-COMPOSITE MEMBRANES FOR ON-BOARD INERT GAS GENERATION
T 178 OFFICE: AFWAL/PO

AIRCRAFT FUEL TANKS CAN BE PROTECTED FROM FIRE AND EXPLOSION BY
FILLING THE VAPOR SPACE ABOVE THE LIQUID FUEL WITH AN INERT GAS SUCH
AS NITROGEN. A LOW-MAINTENANCE, MEMBRANE-BASED ON-BOARD INERT GAS
GENERATION SYSTEMS (OBIGGS) IS A PROMISING ALTERNATIVE TO THE CUR-
RENTLY USED HIGH-MAINTENANCE LIQUID N!TROGEN SYSTEM. HOWEVER, RE-
CENTLY DEVELOPED MEMBRANE-BASED OBIGGS ARE INEFFICIENT IN THEIR RE-
MOVAL OF OXYGEN FROM AIR AND ARE THUS TOO HEAVY FOR PRACTICAL USE IN
NITROGEN PRODUCTION. WE PROPOSE TO DEMONSTRATE THE TECHNICAL FEASI-
BILITY OF PRODUCING AN OBIGGS IN WHICH THE WEIGHT OF ACTIVE MEMBRANE
MATERIAL IS DECREASED BY MORE THAN AN ORDER OF MAGNITUDE OVER PRESENT
MEMBRANE-BASED OBIGGS. A NOVEL, EXCEEDINGLY THIN MEMBRANE CURRENTLY
UNDER DEVELOPMENT AT BEND RESEARCH FOR A RELATED APPLICATION WILL BE
CHEMICALLY MODIFIED TO OBTAIN HIGH OXYGEN PERMFEATION RATES. THESE
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ULTRATHIN MEMBRANES HAVE VERY HIGH GAS THROUGHPUT PER UNIT AREA, AND
THUS LESS MEMBRANE MATERIAL IS REQUIRED THAN IN CURRENT MEMBRANE-
BASED OBIGGS FOR THE SAME OVERALL PERFORMANCE. OUR ENGINEERING
CALCULATIONS SHOW THAT AN ULTRATHIN MEMBRANE WITH THE OPTIMAL
CHEMISTRY WILL POTENTIALLY RESULT IN A 300-FOLD WEIGHT REDUCTION
OVER CURRENT OBIGGS.

BERKELEY RESEARCH ASSOCS INC SDIO $ 47,434
PO BOX 241
BERKELEY, CA 94701
UDAY GUPTA
TITLE:
ATOMIC PROCESSES FOR X-RAY LASERS MODELING
T 1 OFFICE:

DEVELOPMENT OF X~RAY LASERS OPERATING BOTH IN THE SOFT AND HARD X-RAY
REGION IS CURRENTLY AN AREA OF STRONG RESEARCH INTEREST. THE STRONG
INTEREST IN X-RAY LASER RESEARCH STEMS FROM ITS USEFULNESS BOTH TO
THE SDIO MISSION AS WELL AS FOR SCIENTIFIC AND COMMERCIAL APPLICA-
TIONS. A COMBINATION OF A VARIETY OF ATOMIC PROCESSES DETERMINES THE
OVERALL CHARACTERISTICS, LASING AND GAIN OF SUCH LASERS. REALISTIC
AND ACCURATE MODELLING OF THESE ATOMIC PROCESSES APPLICABLE IN A WIDE
VARIETY OF SYSTEM CONDITION IS CRUCIAL IN ORDER TO STUDY THE FEASI-
BILITY AND OPTIMUM OPERATING CONDITIONS OF X-RAY LASER SYSTEMS. THE
PRESENT PAPER EXAMINES SOME OF THESE ASPECTS AND OUTLINES THE RELE-
VANT MODELS CAPABLE OF PROVIDING RELIABLE ATOMIC DATA OVER A WIDE
RANGE OF SYSTEM CONDITIONS. OF PARTICULAR IMPORTANCE IS THE ATOMIC
STRUCTURE CODE FOR MULTI-ELECTRON IONS OF SPECIFIC CONFIGURATIONS IN
PLASMA MEDIUMS AND THE CORRESPONDING RADIATIVE AND EXCITATION PRO-
CESSES. THE PHASE I RESEARCH FOCUSSES ON THE DENSITY AND TEMPERATURE
EFFECTS ON THE ATOMIC STRUCTURE AND PROCESSES RELEVANT TO X-RAY

LASER PLASMAS.

BERNER LANPHIER & ASSOCS AF $ 49,159
7315 WISCONSIN AVE - STE 429W
BETHESDA, MD 20814
STEVEN D BERNER
TITLE:
LAUNCH VEHICLE COST MODEL DEVELOPMENT
T 59 OFFICE: AFSTC/OLAB

THE DEVELOPMENT OF AN [NDEPENDENT, OBJECT(VE MODEL FOR ASSESS (NG THE
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PROGRAM COSTS OF SPACE LAUNCH SYSTEMS IS PROPOSED. PARAMETRIC COST
MODELS WILL BE DEVELOPED FOR BOTH EXPENDABLE LAUNCH VEHICLES AND
REUSABLE VEHICLES (I.E. THE SHUTTLE). A DETAILED COST DATA BASE FOR
LAUNCH VEHICLES WILL BE GENERATED; AND WILL INCLUDE NOT ONLY RAW COST
DATA BUT INFORMATION ON NON-TECHNOLOGICAL FACTORS AFFECTING THOSE
COSTS. COST DATA WILL BE APPROPRIATELY NORMALIZED TO CORRECT FOR
THESE FACTORS. AN IN-DEPTH DATA BASE ON THE TECHNOLOGICAL AND PER-
FORMANCE CHARACTERISTICS OF U.S. AND FOREIGN LAUNCH VEHICLES WILL
ALSO BE GENERATED. THE NORMALIZED COST DATA AND TECHNICAL DATA WILL
BE CORRELATED TO ESTABLISH MATHEMATICAL RELATIONSHIPS BETWEEN COSTS
AND UNDERLYING TECHNICAL PARAMETERS. COST ESTIMATING RELATIONSHIPS
WILL BE ESTABLISHED AT THE MAJOR SUBASSEMBLY AND SUBSYSTEM LEVEL.
MAJOR COST COMPONENTS WILL THEN BE BUILT UP TO TOTAL VEHICLE COSTS.
A FIRST-ORDER IMPLEMENTATION OF THE RESULTING ALGORITHMS WILL BE
PROVIDED ON A MICROCOMPUTER. THE MODFL WILL ALLOW ANALYS"S TO
INDEPENDENTLY ESTIMATE THE DEVELOPMENT AND OPERATIONS COST OF PRO-
POSED LAUNCH SYSTEMS, OR OF ALTERNATIVE PROCUREMENT RATES FOR SUCH
SYSTEMS, BEFORE MAKING MAJOR PROGRAM COMMITMENTS. THIS WILL ALLOW
MORE EFFICIENT UTILIZATION OF SCARCE AIR FORCE RESOURCES.

BIO-METRIC SYSTEMS INC NAVY $ 89, 344
9932 W 74TH ST
EDEN PRAIRIE, MN 55344
DR PETER H DUQUETTE
TITLE:
CHEMICAL INTELLIGENCE FOR AUTOMATED SYSTEMS: CHEM I LUM NESCENT
ENZYME IMMUNO ASSAY DEVICE FUR TOXINS
T 2 OFFICE: ONR
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A FEASIBILITY DEMONSTRATION PLAN IS PROPUSED FOR THE AFFINTY
IMMOBILIZATION OF NON-CONSUMMABLE COMPONENTS OF A HOMOGENFEOUS ENZYME
IMMUNOASSAY SYSTEM, IN A FUNCTIONAL ARRANGEMENT W Thi ONF ANOTHER ON
A SILICA-BASED SENSOR SURFACE. THE BIOMEMBRANE CHEM AL SENSOR DF-

VICE TO BE DEVELOPED THEREFROM, S EXPECTEL Too WE X F RELUAHLE (SMALL
AND RUGGED WITH LOW POWFER AND CONSUMMARLF MATER'A] REC . REMENTS )
MULTI-ANALYTE CBT MIiCROSENSOHR PROV.UUNG S B 0 SENS Y OVE S AN
CONTINUOUS (REAL~TIiME) MON{TOR.Ni; FoRF AT D FAST 5 100 RS w T

MA INTENANCE. THE BIOACT . VE MEMBRANE M b SNT w0 Wb KEA Y K
PLACEABLE. THE DEVICE WLl REVERS RIY WE 00N T W "RANS, L F THE
AGENT BINDING EVENT wW.TH CAPAB 1..7TY F k P 7" 0 0 A0 AN I A
RECORDING AND TRANSM.SS5. N OF 5 iNAL ATA
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BIOELECTRONICS AF $ 48,910

25091 ARMAGOSA DR
LAGUNA NIGUEL, CA 92677
PETER JOHNSON
TITLE:
HIGH POWER MISSILE BATTERY
T 262 OFFICE: BMO/MYSC

THE PROPOSAL OBJECTIVES ARE, TO RESEARCH AND DESIGN (R&D) A COMPACT
ENERGY SOURCE FOR MISSILE APPLICATION THAT CAN PROVIDE HIGH POWER
OUTPUT DENSITY DURING A 2 TO 5 MINUTE ACTIVE LIFE. ELECTRODE KI-
NETICS AND DYNAMICS DURING THE H.GH POWER TRANSIENT STATE UNDER THE
INFLUENCE OF MISSILE ENVIRONMENTS, WILL BE RESEARCHED TO PROVIDE A
BATTERY SYSTEM CAPABLE OF RAPID AND HIGH POWER DISCHARGE.

BIOTEK INC ARMY $ 50, 000
21-C OLYMPIA AVE
WOBURN, MA 01801
DR MICHAEL H GAY
TITLE:
ANTIMICROBIAL WOUND DRESSING
T 214 OFFICE: AMRDC/SGRD

COMBAT WOUNDS ARE CHARACTERIZED BY A HIGH INCIDENCE OF INFECTION.
TOPICAL APPLICATION OF BROAD SPECTRUM ANTIMICROBIAL AGENTS BY SUS-
TAINED RELEASE SYSTEM CAN PROVIDE THERAPEUTIC LEVELS FOR A PROLONGED
PERIOD WITH MINIMAL SYSTEMIC TOXICITY. BIOTEK IS DEVELOPING A WOUND
DRESSING BASED ON THIS CONCEPT. THE OBJECTIVE OF THIS PHASE I PRO-
JECT [S TO DEMONSTRATE THE FEASIBILITY OF AN ANTIMICROBIAL WOULD
DRESSING BASED ON A POROUS FILM OR HYDROGEL SUSTAINED RELEASE MATRIX.
SPECIFICALLY SEVERAL SUSTAINED RELEASE MATRIXES WILL BE PREPARED CON-
TAINING CHLORHEX|DINE DIPHOSPHANILATE AND TETRACYCLINE. DEGREE OF
HYDRATION, MORPHOLOGY BY SCANNING ELECTRON MICROSCOPY, AND (N VITRO
DRUG RELEASE WiLL BF STUDIED FOR EACH MATR:X. THE MOST PROMIiS: NG
PREPARAT | ONS W!LL BE EVALUATED FOR [N VIVO EFFICACY AND IN VIVD DRUG

RELEASE. DUR.NG PHASE i FURTHER [N VITRO AND (N VIVO TESTINS W.LL
BF, REQiI.RED T™O OPTIMIiZE THE FORMULATIONS. TOX . COLOGY STUD.ES will. BE
CONDUCTED, PRODUCT AND PRODUCTION SPECIFICAT. ONS ESTABL . SHED, AND AN
CNDAPPLCCAT,ON FLILED. CNDUSTRIAL SUPPORT wWill. THEN HE SOUSGHT To
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CONDUCT CLINICAL TRIALS AND TO COMMERCIALIZE THE CONCEPT. -

::,

BISMARCK INC NAVY $ 39,187 &

1102 BISMARK WY -

KING OF PRUSSIA, PA 19406 .

JOHN J MEANY JR -

TITLE: )
THRESHOLD CORROSI[ON FATIGUE TO WELDED SHIPBUILDING STEELS

T 47 OFFICE: NAVSEA

%

N

UNDER THE SLOW FREQUENCY AND LONG LIFE CONDITIONS THAT ARE OF RO

INTEREST IN A NUMBER OF ENGINEERING APPLICATIONS THAT INVOLVE CYCLIC
LOADING AND ENVIRONMENTAL EXPOSURE (OFFSHORE OIL PLATFORMS, SUB-
MARINES, SURFACE SHIPS), THE ACQUISITION OF FCGR DATA IN THE NEAR-
THRESHOLD REGIME IS ESPECIALLY DIFFICULT BECAUSE ACCURATE CRACK
MEASUREMENTS ARE REQUIRED OVER RELATIVELY LONG-TERM EXPOSURE PERIODS
IN AN AGGRESIVE ENVIRONMENT (SEAWATER). FURTHERMORE, THERE I[S A
DEARTH OF SUCH DATA, PARTICULARLY UNDER SLOW FREQUENCY AND LONG LIFE
CONDITIONS. SUCH DATA IS ESSENTIAL FOR PREDICTING LONG-TERM
STRUCTURAL PERFORMANCE. THE FOLLOWING IS A PROPOSAL TO DEVELOP A
COMPUTER-ENHANCED FCGR TESTING METHODOLOGY THAT WILL PERMIT ACQUISi- .
TION OF ACCURATE, RELIABLE FCGR DATA UNDER PERTINENT ENVIRONMENTAL
CONDITIONS AND IN PRACTICAL TIME FRAMES.

BISTA RESEARCH INC NAVY $ 31,737
22A SPARROW HAWK CT

GREER, SC 29651

DR KARL M BYSTRICKY

TITLE:

A MINIATURE EXPENDABLE ZOOM LENS ASSEMBLY FOR A REMOTELY P.LOTED
VEHICLE STUDY

T 154 OFFICE: NAVAR/NADC
PHASE | STUDY oF THE FEASIRBIL.TY oF DEVEL P NG A JooM T ENS :
DESCR.BEL IN SB:R TOP.C NB6-154 S PROPOSED . THE  cp R T ok r
STUDY .S T (NVESTIGATE A[LTERNAT VE CONF O GURAT NS ™ b N0 Tk N
MOST EFFECT . VE N M.N.M. NG PRODECT OON s 0 Ahowd R
OFFERING APPROPRIATE PT AL CHARACTER ST "= AN R BB RMas b
MOTELY ADVUSTARLE FOOAL [TENSTH R 0000 ™ : R ' .
FOELDS TOMMENSURATE W, TH MA T NG N T MM N A Sy
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SQUARE CD DETECTOR ARRAYS OF 60 mm BARREL LENGTH WiLL BE TAREN AS
TYPICAL SPECIFICATIONS SUBJECT TO REF.NEMENT DURING D.SCUSS.ONS W.TH
COGNIZANT NAVY PERSONNEL FOLLOWING CONTRACT AWARD. CONF [GURAT . UNS

TO BE STUDIED WILL BE CHOSEN FROM THE WI(DE EXPER.ENCE OF THE PR.NC.-
PAL INVESTIGATOR [N THE DESIGN, PRODUCT.ON, AND QUALITY CONTROL OF -
COMMERC [AL [N THE DES!GN, PRODUCTION, AND QUALITY CONTROL OF COMMER- N
CIAL CINEMATOGRAPHIC ZOOM LENSES AND OF SPECIALIZED OPTICS FOR B
MILITARY APPLiCATIONS. KEY DESIGN CONSiDERATIONS INCLUDE ABERRATION .
BALANCE. o

BKM INC ARMY $ 49,908

5141 SANTA FE ST

SAN DIEGO, CA 92109

N J BECK

TITLE:

FUEL INJECTION RETROFIT FOR IMPROVED DIESEL ENGINE PART LOAD ,

PERFORMANCE >
T 114 OFFICE: TACOM/AMSTA KN

A CONVENTIONAL DIESEL FUEL INJECTOR, WHICH CONSISTS OF A CAM ACTUATED .
PLUNGER AND SPRiNG LOADED NOZZLE VALVE, IS DESIGNED TO DELIVER RATED
SPEED AND FULL LOAD FUEL REQUIREMENTS AT A PRESSURE LEVEL THAT WILL e
PROVIDE SATISFACTORY ATOMIZATION AND SPRAY PATTERN. AT REDUCED SPEED D
AND/OR ENGINE LOAD, THE INJECTION PRESSURE, WHICH IS A FUNCTION OF -
THE QUANTITY, AND PLUNGER SPEED, IS DRAMATICALLY REDUCED FROM RATED o
CONDITIONS, RESULTING IN POOR ATOMIZATION AND COMBUSTION. THE BKM ¥
SERVOJET SYSTEM, CURRENTLY UNDER DEVELOPMENT, EMPLOYS THE ACCUMULATOR -
PRINCIPLE WITH A TRIGGERED RELEASE. AS A RESULT, THE INJECTION IM- .
P.NGEMENT PRESSURFE .S (NDEPENDENT OF ENGINE SPEED AND WILL ALWAYS BE

AT A LEVEL THAT PROV:DES GOOD ATOMiZATION AND AVOIDS THE DRIBBLING AT
LOW LOADS THAT CAUSES SMOKE "WET STACKING", AND HIGH FUEL CONSUMP- -
TION. ;T .S PROPOSED THAT A TYPICAL DIESEL ENGINE BE SELECTED FOR °,

- ——————
[ R

MOL FLCAT N OF THE CONVENT UONAL UNIT INJECTOR SYSTEM TO INCORPORATE
THF ACCUMULATOR AND L 5H PRESSURE FEATURES OF THE SERVOJET SYSTEM
TOGETHER w.TH SOME NFw THEORIFES T (NJECT,ON SPRAY PRESENTLY BE.ING
ONVESTOGATED L THE PIAN .S M DFSLUGN AND MANUFACTURE A SET OF
NOFOTTUORS W R THE RETR RO OAND T TEST AT VARIOCUS LOADS AND SPEEDS,
N N TART A NS TN T MBS CRE THE OMPROVEMENT N FURL
R U N bR R RNT N PREAMETE RS
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BONNEVILLE SCIENTIFIC [NC NAVY $ 50,000

918 E 900 SO

SALT LAKE CITY, UT 84105

DR ALLEN R GRAHN

TITLE:

EMULATION AND FABRICATION OF NONAVAILABLE MICROCIRCUITS
T 70 OFFICE: MNDSC/SUP

THE PRIMARY FOCUS OF THIS SBIR PROJECT IS THE RESEARCH FOR THE
DEVELOPMENT OF A TECHNOLOGY FOR DESIGNING AND FABRICATING NON-
AVAILABLE MICROCIRCUITS USING STATE-OF-THE-ART CMOS PROCESSES. THE
RESEARCH IS AIMED AT KEEPING THE NON-RECURRING ENGINEERING (NRE)
COSTS ASSOCIATED WITH BOTH DESIGN AND FABRICATION LOW. DESIGN COSTS
FOR THE PARTS WILL BE KEPT LOW BY USING A MODIFIED VERSION OF A
METHODOLOGY KNOWN AS PATH PROGRAMMABLE LOGIC (PPL) WHICH HAS BEEN

DEVELOPED WITH SUPPORT FROM DARPA BY THE VLSI GROUP AT THE UNIVERSITY

OF UTAH AND LICENSED TO BONNEVILLE SCIENTIFIC, INC. MANUFACTURING
COSTS WILL BE KEPT LOW FOR THE SMALL QUANTITIES REQUIRED BY USING
MULTICHIP FABRICATION TECHNIQUES WHERE SEVERAL DIFFERENT CIRCU.Ts
WILL BE MADE WITH ONE MASK SET. THE FABRICATION FUNCTION WILL HF
IMPLEMENTED THROUGH DARPA'S MOSIS SYSTEM WHICH IS INITIATING A NFa
PROCESSING CONSISTANCY PROGRAM TO ACHIEVE THE CONTROL CF DEV: ¢
SPECIFICATIONS NECESSARY FOR THIS PROJECT.

BREUER & ASSOC NAVY
3716 S HOPE ST - #300/URBAN UNIV CTR

LOS ANGELES, CA 90007

MAGDY ABADIR

TITLE:
EXPERT SYSTEM FOR INSURING DESIGN FOR TESTA::
DESIGNS
T 151 OFFICE: NWSC

THE COMPLEX{TY OF VLS. CIRT "o wMo..
A VERY COMPLEX AND COSTIY “a-- -
ABILITY TECHN.UUES Ex 7 an -
PROPOSAL DFEALS w Th o+ -
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ALLY EMBEDDING THESE TECHNIQUES INTO A CHIP BEING DESIGNED. NEW TEST
TECHNIQUES, AS THEY ARE INVENTED BY TEST EXPERTS, CAN BE EASILY ADDED
TO THE SYSTEM BY TEST EXPERTS. THE PROPOSED WORK DEALS WITH 4 KEY
TASKS: (1) DEFINING A SYSTEM ARCHITECTURE FOR SUCH AN EXPERT SYSTEM,
(2) DETERMINIG A SET OF BIT STRUCTURES AND THEIR CHARACTERISTICS USE-
FUL FOR GATE ARRAY CIRCUITS; (3) DETERMINING WAYS TO CALCULATE VALUES
FOR MEASURES FOR TEST TECHNIQUES SO THAT AN INTELLIGENT SELECTION
BETWEEN TECHNIQUES CAN BE MADE; AND (4) DEVELOPING WAYS TO PARTITION
A CIRCUIT SO THAT EACH PARTITION CAN BE MADE TESTABLE.

BREWER SCIENCE INC DARPA $ 49,710
PO BOX GG - 2401 HIGH TECH DR
ROLLA, MO 65401
DR TERRY BREWER
TITLE:
ORGANIC SEMICONDUCTORS FOR MICROELECTRONIC CIRCUITS PROCESSING
T 12 OFFICE: DARPA

SEMICONDUCTING ORGANIC MATERIALS WILL BE TESTED FOR THEIR PROCESS-
ABILITY IN INTEGRATED CIRCUIT MANUFACTURING. THE MATERIALS TO BE
TESTED INCLUDE POLYPHENYLENE, POLYPHTHALOCYANINES, POLYACRYLONI-
TRILES, TETRATHIAFULVENE HALIDES, AND POLYSILASTYRENE. THESE MATE-
RIALS, WHEN PROPERLY DOPED, HAVE GOOD ELECTRICAL CONDUCTIVITIES AS
WELL AS MAINTAINING EXCELLENT THERMAL STABILITY OF 400 DEG C. RATHER
THAN DEVISING NEW CIRCUITS, THE WORK WILL LOOK AT INCORPORATING THE
POLYMER INTO EXISTING STATE OF THE ART SILICON TECHNOLOGY. SPECIAL
MODERN METALLIZATION TECHNIQUES AND ION ETCHING TECHNIQUES WILL BE
EVALUATED WITH THE POLYMERS. PHASE I WILL ALSO FORM THE POLYMERS AS
PARTS OF SIMPLE CAPACITORS AND RESISTORS, AND TEST FOR CONDUCTIVITY
AND OHMIC CONTACT. TESTS OF THEIR FILM~-FORMING CAPABILITY WILL BE
EXAMINED AS WELL AS THE ABILITY TO BE PATTERNED BY PHOTOLITHOGRAPHY
OR ELECTRON-BEAM LITHOGRAPHY.
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BREWER SCIENCE INC AF $ 49,377 pod:
PO BOX GG - 2401 HIGH TECH DR S
ROLLA, MO 65401 -

DR TERRY BREWER
TITLE:

CORRELATION OF POLYIMIDE RESIN MECHANICAL PROPERTIES WITH POLYMERIC N
PHYSICAL PROPERTIES R
T 166 OFFICE: AFWAL/ML N
uﬁ i
~]
THIS PROJECT IS A STUDY OF THE EFFECTS OF POLYMERIC PHYSICAL PRO-
« .\l.
e
¥ N
e
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PERTIES ON NEAT RESIN MECHANICAL PROPERTIES. THE POLYMER CHOSEN FOR
THIS STUDY IS A POLYIMIDE SULFONE FORMED FROM BENZOPHENONE TETRA-
CARBOXYLIC HIANHYDRIDE (BTDA) AND 3,3°'-DIAMINODIPHENYLSULFONE (DDS).
DURING PHASE I, SAMPLES OF POLYIMIDE SULFONE OF DIFFERENT MOLECULAR
WEIGHTS, PURITIES, AND CURING SCHEDULES WILL BE SYNTHESIZED. THE
SAMPLES WILL BE ANALYZED TO DETERMINE MOLECULAR WEIGHT AND DISTRI-
BUTION, AND GLASS TRANSITION TEMPERATURES. TWO MECHANICAL PROPERTIES

THAT CAN BE CORRELATED TO THE POLYMER'S PERFORMANCE IN A COMPOSITE,
TENSILE STRESS-STRAIN AND FRACTURE TOUGHNESS, WILL BE MEASURED.

THERMOMECHANICAL ANALYSES WILL BE PERFORMED. THE OBJECTIVE OF PHASE
I WILL BE TO DETERMINE IF THE ABOVE MECHANICAL PROPERTIES ARE SENSI-
TIVE TO MOLECULAR WEIGHT, MOLECULAR WEIGHT DISTRIBUTION, PURITY, AND
CURING SCHEDULES. IF SO, THIS INFORMATION WILL BE USED AS A BASIS
FOR FURTHER IMPROVEMENT AND MECHANICAL TESTING DURING PHASE II.

BRIMROSE CORP OF AMERICA SDIO $ 98,876
7720 BELAIR RD
BALTIMORE, MD 21236
DR RONALD G ROSEMEIER
TITLE:
2-D ACOUSTO-OPTIC HIGH POWER LASER BEAM DEFLECTOR DEVELOPMENT
(NO MIRRORS)
T 3 OFFICE:

THIS PROPOSAL IS A UNIQUE AND INNOVATIVE APPROACH TO CONSTRUCTING

2-D GaAs ACOUSTO-OPTIC LIGHT DEFLECTORS FOR HIGH POWER LASER APPLICA-
TIONS WITHOUT THE USE OF MIRRORS. ADVANTAGES OF SUCH SYSTEM OVER
CONVENTIONAL LASER BEAM MIRRORS ARE THE INABILITY OF MIRRORS TO DE-
FLECT AT HIGH SPEEDS DUE TO THE MIRROR'S INERTIA. AS A RESULT WITH
ELECTRONIC ACOUSTO-OPTIC DEVICES, THEIR PERFORMANCE AND HENCE SPEED
IS THAT OF THE ORDER OF ELECTRONIC SWITCHING. ALSO MIRRORS REQUIRE
LARGE POWER CONSUMPTIONS WHEREBY ACOUSTIC RF POWER GENERATIONS ARE
SIGNIFICANTLY LESS. AN ADVANTAGE OF CONSTRUCTING ACOUSTO-OPTIC

LASER BEAM DEFLECTORS IS THAT DEFLECTION ANGLE IS PROPORTIONAL TO THE
FREQUENCY. FOR EXAMPLE, WITH PRESENT BRIMROSE ACOUSTO-OPTIC DEVICES
LASER BEAM DEFLECTION ANGLES ARE TYPICALLY 6-12 DEG GHz. IN THE LAST
THREE YEARS, BRIMROSE HAS BEEN A PIONEER IN DESIGNING AND CONSTRUCT-
ING ACOUSTO-OPTIC LASER BEAM DEFLECTORS. 1IN 1984, WE WERE THE FIRST
COMPANY TO COMMERCIALLY INTRODUCE A 1-D 40% DIFFRACTION EFFICIENCY
LASER BEAM DEFLECTOR FROM GALLIUM PHOSPHIDE (GaP) THAT OPERATES AT

1 GHz CENTER FREQUENCY WITH A DEFLECTION ANGLE OF 10 DEGREES FOR A
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HeNe LASER. BRIMROSE WOULD LIKE TO EXPLORE THE POSSIBILITY OF USING
OUR PROPRIETARY FABRICATION TECHNOLOGY TO CONSTRUCT 2-D LASER BEAM
DEFLECTOR FOR HIGH POWERED Nd:YAG (1.06 MICROMETERS) LASER APPLICA-
TIONS. ALSO, IT SHOUD BE NOTED THAT THIS TECHNOLOGY WITH MODIFICA-
TIONS CAN BE USED FOR FABRICATING AN OPTICAL COMPUTER WITH SPEEDS
GREATER THAN THE PRESENT STATE-OF-THE-ART CRAY COMPUTERS.

BRIMROSE CORP OF AMERICA ARMY $ 52,894

7720 BELAIR RD

BALTIMORE, MD 21236

DR RONALD G ROSEMEIER

TITLE:

RAPID ANALYTICAL QUALITY CONTROL TECHNIQUES FOR ENERGETIC MATERIALS
T 3 OFFICE: ARDC/SMCAR

NUMEROUS STUDIES HAVE BEEN CONDUCTED INTO THE MICROSTRUCTURAL ORIGIN
OF THE INSTABILITY AND UNPREDICTABILITY OF VARIOUS ENERGETIC
MATERIALS. SOME OF THESE MATERIALS ARE RDX/HMX, AMMONIUM PERCHLO-
RATE, ALUMINUM, ETC. MANY TECHNIQUES BOTH DESTRUCTIVE AND NON-
DESTRUCTIVE HAVE SO FAR BEEN UTILIZED IN AN ATTEMPT TO QUANTIY THE
ENERGETIC PROPERTIES OF THEIR COMPOSITES. THESE COMPOSITES MAY CON-
TAIN ONE OR MORE ENERGETIC CONSTITUENTS IN AN ELASTOMERIC BINDER.
NON-DESTRUCTIVE X-RAY CHARACTERIZATION TECHNIQUES HAVE BEEN SUCCESS-
FULLY EMPLOYED TO MEASURE SEVERAL MICROSTRUCTURAL PARAMETERS. PRE-
VIOUS STUDIES CONDUCTED AT BRIMROSE AND RUTGERS IN CONJUNCTION WITH
NSWC HAVE SHOWN CONSIDERABLE DIFFERENCES AMONG VARIOUS PRODUCTION
GRADE RDX. THESE STUDIES REVEAL MARKED DIFFERENCES IN THE AMOUNTS
OF RESIDUAL ELASTRIC STRAIN AND THE DISTRIBUTION OF DISLOCATIONS
(RESIDUAL PLASTIC STRAIN) IN THE CONSTITUENT RDX PHASE. ADDITION-
ALLY, X-RAY DIFFRACTOMETRY CAN BE USED TO RAPIDLY QUANTIFY THE CON-
STITUENT COMPOSITION IN COMPOSITED. THE PROPOSED PHASE I STUDY IS
TO ASCERTAIN THE FEASIBILITY OF APPLYING THE NEWLY DEVELOPED BRIM-
ROSE AUTOMATED X-RAY DIFFRACTION TECHNIQUES TO PRODUCTION QUALITY
CONTROL OF ENERGETIC MATERIALS AND COMPOSITES. THESE METHODS
UTILIZE ADVANCE DIGITAL DATA ACQUISITION AND PROCESSING TECHNIQUES.
THE MENU-DRIVEN, "TURN-KEY" SOFTWARE DESIGN REDUCES ANALYSIS TIME
AND ALSO MINIMIZES THE REQUIRED OPERATOR TRAINING AND INTERVENTION.

BRIMROSE CORP OF AMERICA NAVY $ 68,574
7720 BELAIR RD
BALTIMORE, MD 21236
DR RONALD G ROSEMEIER
TITLE:
UNIQUE TECHNIQUE FOR REAL TIME CHARACTERIZATION OF RDX/HMX BASED
COMPOS ITES
T 128 OFFICE: NWC/SSPO

NUMEROUS STUDIES CONDUCTED IN THE PAST HAVE CLEARLY ESTABLISHED THE
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STRONG CORRELATION BETWEEN THE MICROSTRUCTURE AND THE ENERGETIC
PROPERTIES OF SOLID PROPELLANTS SUCH AS RDX,HMX, Al, NH(4)Cl10(4),
ETC. THE PRESENT STUDY WILL EXAMINE THE FEASIBILITY OF USING A NON-
CONTACT, NON-DESTRUCTIVE X-RAY TECHNIQUE DEVELOPED UNDER CURRENT ONR
SPONSORSHIP FOR SUCCESSFULLY CHARACTERIZATING SOLID PROPELLANT COM-
POSITES. THIS TECHNIQUE UTILIZIES A STATE-OF-THE-ART X-RAY DETECTOR
SYSTEM FOR SIMULTANEOUSLY OBSERVING SEVERAL CONSTITUENT PHASES AND
THEIR RELATIVE COMPOSITION IN COMPOSITE MIXTURES. X-RAY DIFFRACTO-
METRY A WELL ESTABLISHED MICROSTRUCTURAL CHARACTERIZATION TOOL WILL
BE THE FOCUS OF THIS STUDY. THE TECHNIQUE IN CONJUNCTION WITH THE
POSITION SENSITIVE DETECTOR (PSD) SYSTEM AND POWERFUL COMPUTERS CAN
BE VERY EFFECTIVELY USED TO CHARACTERIZE SOLID PROPELLANT COMPOSITES
IN REAL TIME. PHASE II WILL FOCUS ON DESIGNING AND FABRICATING SUCH
A SYSTEM FOR PRODUCTION LINE APPLICATION TO MONITOR MATERIAL MICRO-
STRUCTURE IN REAL TIME.

BROWN J ASSOCS INC AF § 48,384
PO BOX 145
BERKELEY HEIGHTS, NJ 07922
DR JOHN A BROWN
TITLE:
FUEL TANK ULLAGE VAPOR ANALYZER
T 125 OFFICE: AFWAL/FI

THE VAPOR SPACE INSIDE AN AIRCRAFT FUEL TANK EITHER IS OR IS NOT
FLAMMABLE (OR EXPLOSIVE) DEPENDING UPON THE PERCENTAGE OF FUEL VAPOR
AND OF OXYGEN OF INERT GAS SUCH AS NITROGEN OR CARBON DIOXIDE. IT
IS IMPORTANT TO KNOW THESE PERCENTAGES WHEN TESTING THE EFFICACY OF
EXPERIMENTAL INERTING MEASURES BY FIRING LIVE ROUNDS AT TEST TANKS;
BUT THERE IS NO FAST, CONVENIENT, FIELD METHOD OF MEASURING THE PER-
CENTAGES. THIS PROJECT PROPOSES TO ASSESS THE FEASIBILITY OF MEA-
SURING THE PERCENTAGES OF FUEL VAPOR, OXYGEN, NITROGEN AND PERHAPS
CARBON DIOXIDE IN REAL TIME OUT IN THE FIELD BY A COMBINATION OF TWO
INNOVATIVE GAS CHROMATOGRAPHS THAT HAVE BEEN DEVELOPED IN THIS LABO-
RATORY. THE INNOVATION LIES PARTLY IN CIRCUITRY THAT CONFERS BASE-
LINE STABILITY AND ALMOST INSTANT WARM-UP, AND PARTLY IN ENGINEERING
OF THE SEPARATION COLUMNS. THE TWO CHROMATOGRAPHS HAVE BEEN WELL
DEMONSTRATED SEPARATELY, BUT THE FEASIBILITY OF COMBINING THEM INTO
A FIELD PACKAGE REMAINS TO BE SHOWN.
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BUSINESS & TECHNOLOGICAL SYSTEMS INC $ 49,114
10210 GREENBELT RD - STE 440
SEABROOK, MD 20706
EDWARD N KHOURY
TITLE:
RADAR ALGORITHMS FOR RV DISCRIMINATION
T 3 OFFICE:

THE WORK PROPOSED HEREIN WILL ESTABLISH THE FEASIBILITY OF USING
PSEUDO-BAYES DISCRIMINATION TO SEPARATE RV'S FROM DECOYS. THE
PSEUDO-BAYS DISCRIMINATOR WILL REQUIRE THE PROBABILITY DENSITY OF THE
RECEIVED SIGNATURE AND POSITION DATA CONDITIONED ON A SPECIFIC RV OR
DECOY BODY. THIS, I TURN, DEPENDS ON BODY PARAMETERS AS WELL AS THE
TWELVE (12) INITIAL CONDITIONS ASSOCIATED WITH THE BALLISTIC TRAJEC-
TORY. BUSINESS AND TECHNOLOGICAL SYSTEMS, INC. (BTS) HAS PREVIOUSLY
DEVELOPED THE REENTRY VEHICLE PARAMETER IDENTIFICATION (RVPI) ALGO-
RITHM TO ESTIMATE THESE PARAMETERS. DURING THE PHASE I EFFORT, THE
FPEASIBILITY OF USING A MODIFIED VERSION OF THIS PROGRAM TO PERFORM
RV/DECOY DISCRIMINATION WILL BE ASSESSED.

BUSINESS & TECHNOLOGICAL SYSTEMS INC SDIO $ 46,399
10210 GREENBELT RD - STE 440
SEABROOK, MD 20706
JAMES S VANDERGRAFT
TITLE:
COMPUTER NETWORK EVALUATION TOOL
T 9 OFFICE:

RECENTLY, A NEW TECHNIQUE PFOR MODELING THE FLOW OF DATA THROUGH AN
INFORMATION PROCESSING SYSTEM HAS BEEN DEVELOPED. IT HAS, HOWEVER,
BEEN SUBJECTED TO ONLY VERY LIMITED TESTING ON ACTUAL COMPUTER NET-
WORKS. THIS TESTING HAS SHOWN THAT THE TECHNIQUE, BASED ON ANALYZING
THE INFORMATION FLOW AS A FLUID FLOW, IS MORE WIDELY APPLICABLE THAN
VARIOUS APPROXIMATION METHODS BASED ON QUEUEING THEORY IDEAS. AT THE
SAME TIME, IT IS8 FEASIER TO APPLY AND LESS COSTLY TO EXERCISE THAN
DISCRETE EVENT SIMULATION METHODS. FOR THESE REASONS, IT SHOULD BE
AN IDEAL METHOD FOR ANALYZING, EVALUATING AND FINETUNING ANY OF THE
COMPUTER SYSTEMS OR DATA NETWORKS TLAT ARE PART OF THE SDI SYSTEM.
IT COULD BE APPLIED TO THE ENTIRE SDIO BM/C(3) SYSTEM, OR TO JUST THE
DATA PLOW AND DATA PROCESSING OF THE LARGE SCALE EXPERIMENTS CON-
DUCTED BY SDIO. THE OBJECTIVES OF THIS PROJECT ARE TWOFOLD; FIRST
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TO SHOW THAT THIS NEW METHOD CAN BE EFFECTIVELY USED TO ANALYZE IN-
FPORMATION SYSTEMS OF THE TYPE THAT WILL ARISE IN THE SDIO AND SECOND,
TO STUDY THE FEASIBILITY OF DESIGNING A USER INTERFACE THAT WILL
ALLOW A SYSTEMS ANALYST TO APPLY THE TOOL WITHOUT HAVING TO UNDER-
STAND ALL THE DETAILS OF HOW IT WORKS.

BUSINESS & TECHNOLOGICAL SYSTEMS INC SDIO $ 49,631
10210 GREENBELT RD - STE 440
SEABROOK, MD 20706
THOMAS S ENGLAR JR
TITLE:
DECENTRALIZED TRACKING/CORRELATION
T 9 OFFICE:

A CRUCIAL REQUIREMENT FOR SUCCESSFUL BATTLE MANAGEMENT IN A BALLISTIC
MISSILE DEFENSE (BMD) SYSTEM IS PERFORMANCE OF THE TRACKING/CORRELA-
TION FUNCTION. DUE TO THE FACT THAT THE DEFENSE SYSTEM ITSELF MAY BE
UNDER ATTACK, IT IS IMPORTANT TO USE A DECENTRALIZED TRACKING/COR-
RELATION ARCHITECTURE TO ENHANCE SURVIVABILITY. IN A DECENTRALIZED
SCHEME, INDIVIDUAL SENSORS CORRELATE SENSOR DATA WITH OBJECTS AND
TRACK THEM INDEPENDENTLY FROM THE OTHER SENSORS. COMPLETE TRACKS ARE
SENT BY THE SENSORS TO THE WEAPON PLATFORM FOR A HIGHER LEVEL COR-
RELATION OF TRACKS WITH TRACKS AND MIRE REFINED TRACKING (THE TRACK
FUSTION PUNCTION). THIS ALSO REDUCES COMMUNICATION RATES BECAUSE
TRACKS ARE BEING COMMUNICATED RATHER THAN ALL THE DATA. THE MAJOR
INNOVATION PROPOSED IS TO DEVELOP A DECENTRALIZED TRACK/CORRELATION
APPROACH BASED ON A NOVEL DECENTRALIZED SQUARE ROOT INFORMATION
PILTER (SRIF) RECENTLY DEVELOPED BY DR. G.J. BIERMAN AND BTS. THE
DECENTRALIZED SRIF OFFERS THE POTENTIAL OF GREATLY IMPROVED COMPUTA-
TIONAL BURDEN AND NUMERICAL CONDITIONING RELATIVE TO EXISTING
APPROACHES. FURTHERMORE, IT HAS THE POTENTIAL OF EPFICIENTLY

HANDLING MULTIPLE SENSOR DATA RATES, WHICH EXISTING TECHNIQUES HAVE
TROUBLE WITH.

BUSINESS & TECHNOLOGICAL SYSTEMS INC ARMY $ 43,056
10210 GREENBELT RD - STE 440
SEABROOK, MD 20706
DAVID E MATZKE
TITLE:
PARAMETRIC PERFPORMANCE ANALYSIS OF A PASSIVE SINGLE SITE TARGET
RANGING ALGORITHM FOR ESM TRACKERS
T 60 OPFICE: CECOM/AMSEL

OFFERED HERE IS A PARAMETRIC STUDY OF AN ALGORITHM FOR DETERMINING
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TARGET RANGE FROM A SEQUENCE OF TARGET DIRECTION ANGLES AND TARGET
EMISSION FREQUENCIES AS ACQUIRED AT A SINGLE-SITE, PASSIVE ESM RE-
CRIVER FACILITY. THE ALGORITHM, WHICH FORMALLY ADJOINS THE LATERAL
INFORMATION CONTENT OF THE ANGULAR DATA TO THE RADIAL INFORMATION
CONTENT OF THE FREQUENCY DATA, WAS SUCCESSFULLY DEVELOPED TO ENABLE
THE PASSIVE SONAR TARGETING OF HOSTILE SUBMARINES BY OUR OWN. IT CAN
BE EASILY ADAPTED TO THE PASSIVE, SINGLE-SITE ESM CASE. ITS PRACTI-
CAL UTILITY IS TO BE ASSESSED BY THE GRAPHICAL PLOTTING OF SUCH PER-
FORMANCE ATTRIBUTES AS ONE-SIGMA RANGE ERROR VERSUS SUCH ESM TRACKING
ATTRIBUTES AS (a) ANGULAR SPAN, (b) TIME SPAN, (c) FREQUENCY SPAN,
(d) ANGULAR AND FREQUENCY ERROR VARIANCES, (e) SPAN GEOMETRY, (f)
DATA RATE, AND (g) OMISSION OF EVALUATION DATA, TROPOSPHERIC REFRAC-
TION. TIME AND ACCURACY WISE, IT IS KNOWN THAT THIS TECHNIQUE CANNOT
COMPETE WITH AN ACTIVE RADAR. HOWEVER, IT IS PASSIVE AND, IN ADDI-
TION TO RANGE, ESTIMATES THE COMPLETE TARGET STATE VECTOR. RELATIVE
TO TRIANGULATION METHODS, IT OFFERS THE CONSIDERABLE ADVANTAGE OF
SINGLE-SITE AUTONOMY.

CAMBRIDGE ANALYTICAL ASSOCS AF $ 50,000
1106 COMMONWEALTH AVE
BOSTON, MA 02215
SAMUEL FOGEL
TITLE:
BIODEGRADATION OF JET FUEL IN GROUNDWATER
T 297 OFFICE: AFESC/RDXP

GROUND WATER AT SOME AIR FORCE PFACILITIES HAS BECOME CONTAMINATED
WITH JET FUEL. THIS MATERIAL IS COMPRISED OF OVER 200 COMPONENTS,
MOST OF WHICH ARE STRAIGHT AND BRANCHED-CHAIN HYDROCARBONS HAVING
BETWEEN FIVE AND FIFTEEN CARBON ATOMS. SINCE ORGANISMS KNOWN TO DE-
GRADE SIMILAR COMPOUNDS ARE WIDESPREAD IN SOIL, IN SITU BIOREMEDIA-
TION IS CONSIDERED A PROMISING APPROACH. THIS PROCESS CONSISTS OF
ADDING OXYGEN AND NUTRIENTS TO THE GROUNDWATER TO STIMULATE HYDRO-
CARBON-DEGRADING BACTERIA. CAMBRIDGE ANALYTICAL ASSOCIATES PROPOSES
TO INVESTIGATE THE FEASIBILITY OF BIODEGRADATION OF JET FUEL BY
CARRYING OUT TWO TYPES OF LABORATORY EXPERIMENTS USING MIXED CULTURE
MICROCOSMS DEVELOPED FROM CONTAMINATED AQUIFER SAMPLES. ONE TYPE

OF MICROCOSM WILL BE AN AQUEOUS SUSPENSION, IN A SEALED FLASK, WITH
BACTERIA, JET FUEL, AND NUTRIENTS. DEGRADATION WILL BE MEASURED BY
20(2) PRODUCTION AND THE COMPONENTS DEGRADED WILL BE DETERMINED USING
GAS CHROMATOGRAPH. THE SECOND TYPE OF MICROCOSM WILL BE A FLOW-
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THROUGH SOIL COLUMN TO SIMULATE THE PROCESSES THAT WOULD OCCUR DURING
BIOREMEDIATION OF AN AQUIFIER. LOSS OF PERMEABILITY DUE TO

BACTERIAL FOULING, AND DEGRADATION OF JET FUEL IN SOIL WILL BE
STUDIED. THE BASIS WILL BE PROVIDED FOR PHASE II EXPERIMENTS TO

OPTIMIZE NUTRIENT/OXYGEN DELIVERY SYSTEMS AND TO SCIENTIFICALLY
DOCUMENT THE PROCESS IN THE FIELD.

CAPE COD RESEARCH DARPA $ 80,240
PO BOX 600 - 95 MAIN ST
BUZZARDS BAY, MA 02532
MYLES WALSH
TITLE:
HIGH POWER DENSITY PULSED ELECTROCHEMICAL ENERGY SOURCES
T 5 OFFICE: DARPA

WHILE THE THEORETICAL BOUNDS ON THE ENERGY STORED BY AND THE POWER
OUTPUT OF ELECTROCHEMICAL POWER SOURCES ARE WELL DEFINED BY THERMO-
DYNAMIC AND PHYSICAL CONSIDERATIONS, THE DEGREE TO WHICH ONE CAN
APPROACH THE THEORETICAL BOUNDS IS DETERMINED BY CONTRAINTS IMPOSED
BY THE DESIGN OF THE ELECTRODES AND PACKAGING MATERIALS. THIS RE-
SEARCH DEALS WITH AN INNOVATIVE CONCEPT FOR MATERIALS AND PACKAGE
DESIGN WHICH, IF SUCCESSFUL, WILL MAKE POSSIBLE A SUBSTANTIAL AD-
VANCE IN THE POWER DENSITY OF FIELDABLE ELECTROCHEMICAL POWER
SOURCES. THE RESEARCH FOCUSES ON A SERIES OF EXPERIMENTS DESIGNED
TO DEMONSTRATE THE FEASIBILITY OF ELIMINATING THE DUCTING AND MOST
OF THE ELECTROLYTE NOW FOUND IN FUEL CELL DESIGNS. THE MATERIALS
CHOSEN PERMIT OPERATION AT TEMPERATURES THAT PERMIT THE DIRECT
ELECTROXIDATION OF METHANOL, AND AT TEMPERATURES WELL IN EXCESS OF
THOSE NORMALLY ENCOUNTERED IN OPERATING BATTERIES.

CAPE COD RESEARCH NAVY $ 66,778
PO BOX 600 - 95 MAIN ST
BUZZARDS BAY, MA 02532
DR BRIAN DIXON
TITLE:
THERMAL INSULATING COATING
T 152 OFFICE: NAVAIR/NADC

EXPOSIVES TYPICALLY BEGIN TO DETONATE WHEN HEATED TO TEMPERATURES ON
THE ORDER OF 200 DEG C. THUS IT HAS BEEN RECOGNIZED THAT IT WOULD BE
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VERY DESIRABLE TO INCREASE THE TIME AT WHICH WEAPONS REMAIN BELOW
ABOUT 150 DEG C, EVEN IF THIS INCREASE IS ONLY A FEW MINUTES. COAT-
INGS HAVE BEEN DEVELOPED WHICH MAINTAIN WEAPON TEMPERATURES BELOW

200 DEG C FOR ALMOST FIVE MINUTES EVEN WHEN THE WEAPON IS EXPOSED TO
AVIATION FUEL FIRE. THE PROPOSED RESEARCH EXPLORES THE FEASIBILITY
OF MAINTAINING THE SAME COATING THICKNESS BUT BY CHANGING THE PAINT
FORMULATION TO EXTEND THE PROTECTION OF THE SUBSTRATE FROM 5 TO HOPE-
FULLY MORE THAN 8 MINUTES.

CAPE COD RESEARCH INC NAVY $ 69,895
PO BOX 600
BUZZARDS BAY, MA 02532
DR BRIAN DIXON
TITLE:
MARINE ANTI-FOULING COATINGS
T 52 OFFICE: NAVSEA

INCREASINGLY STRINGENT INDUSTRIAL SAFETY STANDARDS AND ENVIRONMENTAL
REGULATIONS ARE RESTRICTING THE USE OF ORGANOMETALLIC BASED PAINT
WITH THE RESULT THAT THE NAVY NOW HAS POORER QUALITY ANTIFOULING
PAINT PERFORMANCE THAN IT HAD PRIOR TO RECENT DEVELOPMENTS. THIS
PROPOSAL INVOLVES EXPLORING AN ENTIRELY NEW APPROACH TO ANTIFOULING
PAINTS WHICH MAY PRODUCE ANTIFOULING SURFACES WITHOUT THE USE OF EX-
TREMELY TOXIC COMPOUNDS. THE PROPOSED APPROACH IS TO DEVELOP AN AN-
TIFOULING REDOX COATING CONSISTING OF MIXTURES OF CATALYSTS WHICH
READILY CATALYZE THE REDUCTION OF DISSOLVED OXYGEN AND THE PARTIAL
OXIDATION OF DISSOLVED ORGANIC MATTER. IT IS HOPED THAT THE HYDROGEN
PEROXIDE PRODUCED BY OXYGEN REDUCTION WILL PROVIDE A SURFACE TOXIC
TO MARINE ORGANISMS. THE PROPOSAL CONCENTRATES ON EXPERIMENTALLY
STUDYING ONE KEY ISSUE: CAN ELECTROCHEMICALLY ACTIVE SURFACES BE
CREATED THAT CONTINUOUSLY CATALYZE REDOX REACTIONS IN THE MARINE
ENVIRONMENT.

CARBORIDE CORP ARMY $ 50,000
2020 LAKESIDE AVE
CLEVELAND, OH 44114
L WILLIAM SAHLEY
TITLE:
HIGH TEMPERATURE DIESEL ENGINE PISTON CAP MATERIAL SYSTEMS
T 114 OFFICE: TACOM/AMSTA

IT IS PROPOSED TO DEVELOP NEW OR IMPROVED ON KNOWN GRADIENT CERAMIC/
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METALLIC COATINGS FOR APPLICATION ON DIESEL IRON OR STEEL PISTONS
CAPABLE OF WITHSTANDING 2000 DEF F COMBUSTION TEMPERATURES AND PRO-
VIDING SIGNIFICANT THERMAL BARRIERS. THE TREND OF DIESEL ENGINE
DEVELOPMENT AND PARTICULARLY THE LOW HEAT REJECTION (ADIABATIC)
ENGINES TOWARDS HIGHER PISTON HEAD TEMPERATURES REQUIRES THE USE OF
THERMAL BARRIERS TO CONTAIN THE HEAT IN THE COMBUSTION CHAMBER AND/OR
TO PREVENT THE TRANSFER OR LOSS OF HEAT THROUGH THE PISTON.

CARLOW ASSOCS INC NAVY $ 49,910
8315 LEE HWY
FAIRFAX, VA 2203l
DR THOMAS B MALONE
TITLE:
MAN MACHINE INTERFACE DESIGN GUIDELINES FOR ARTIFICIAL INTELLIGENCE
SIGNAL PROCESSING SYSTEMS
T 61 OFFICE: NAVSEA

THE OBJECTIVE OF THIS PROJECT IS TO DEVELOP MAN/MACHINE INTERFACE
DESIGN GUIDELINES FOR SIGNAL PROCESSING AND INFORMATION MANAGEMENT
SYSTEMS THAT EMPLOY ARTIFICIAL INTELLIGENCE (AI) TECHNOLOGY. HOWEVER
POWERFUL A COMPUTATIONAL TOOL AI MAY PROVE TO BE, THE ULTIMATE VALUE
TO THE SYSTEM USER WILL STILL BE A FUNCTION OF THE QUALITY OF THE
MAN/MACHINE INTERFACE. USERS WILL EXPECT THE OPERATION OF AN AI SYS-~
TEM, AS REFLECTED IN THE MAN/MACHINE INTERFACE, TO BE LOGICAL AND
STRAIGHTFORWARD (I.E., PARALLELING THEIR OWN COGNITIVE PROCESS) .
STANDARD, LOGICAL DISPLAY LAYOUTS AND DATA PRESENTATION FORMATS,
EFFICIENT QUERY TECHNIQUES, AND BRIEF, BUT LUCID, EXPLANATIONS OF ANY
CONCLUSIONS DRAWN BY THE COMPUTER ARE ALL NECESSARY ELEMENTS OF AN
EFFECTIVE MAN/MACHINE INTERFACE FOR AN AI SYSTEM. THESE REQUIREMENTS
WILL IMPOSE ADDITIONAL BURDENS ON DESIGNERS TO STRUCTURE THE VISIBLE
ELEMENTS OF THE SYSTEM (I.E., THE MAN/MACHINE INTERFACE) TO BE COM-
PATIBLE WITH HUMAN CAPABILITIES AND EXPECTATIONS. THE PROPOSED
EFFORT WILL EMPLOY A COMBINATION OF ANALYTICAL AND EMPIRICAL
TECHNIQUES TO DEVELOP AND VALIDATE A COMPREHENSIVE SET OF GUIDELINES
FOR DESIGNING MAN/MACHINE INTERFACES FOR AI SIGNAL PROCESSING AND
INFORMATION MANAGEMENT SYSTEMS. THE FINAL PRODUCTION OF THIS PROJECT
WILL BE A DESIGN SPECIFICATION FOR THE MAN/MACHINE INTERFACE OF A
REPRESENTATIVE AI SIGNAL PROCESSING AND INFORMATION MANAGMENT SYSTEM.

CARLOW ASSOCS INC ARMY $ 56,565
8315 LEE HWY

FAIRFAX, VA 22031

MARK KIRKPATRICK

TITLE: N
ADVANCED HUMAN ENGINEERING TOOLS R
T 133 OFFICE: LABCOM/HEL O\
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NUMEROUS TECHNIQUES AND METHODS HAVE BEEN DEVELOPED BY HUMAN FACTORS -y
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(HF) RESEARCHERS FOR COLLECTING AND ANALYZING DATA TO PROVIDE SOLU-
TIONS TO MAN-MACHINE INTERFACE PROBLEMS. THE TOOLS MOST FREQUENTLY
USED BY HF RESEARCHERS TODAY CAN NO LONGER BE EXPECTED TO KEEP PACE
WITH THE RAPID ADVANCES IN MILITARY SYSTEMS. THE TECHNOLOGIES OF
TODAY'S ADVANCED SYSTEMS REQUIRE THE HUMAN OPERATORS TO RELY MORE ON
THEIR COGNITIVE SKILLS THAN ON PSYCHOMOTOR SKILLS, AS IN YEARS PAST.
A METHOD IS PROPOSED HEREIN FOR IDENTIFYING ADVANCED TOOLS WITHIN THE
CURRENT LITERATURE AND WITHIN THE FIELD OF BASIC AND APPLIED HUMAN
RESEARCH. THE PHASES DURING SYSTEM DEVELOPMENT WHEN THE TOOLS ARE
MOST LIKELY TO BE USED WILL BE IDENTIFIED. THE TOOLS WILL THEN BE
TAXONOMIZED BY CATEGORY, FUNCTION, AND CLASS, WITH A DESCRIPTION OF
THEIR ANALYTIC, DESIGN, EVALUATION, OR INTEGRATIVE FEATURES. MILI-
TARY HF SPECIALZSTS WILL BE ASKED TO IDENTIFY THE ADVANCED RESEARCH
TOOLS WHICH THEY BELIEVE WILL BEST FACILITATE HF EVALUATIONS OF THE
SOLDIER-MACHINE INTERFACE. FINALLY, A COST-EFFECTIVENESS MATRIX
WILL BE DEVELOPED FOR DETERMINING IF THE GAINS IN PERFORMANCE
JUSTIFY THE COSTS ASSOCIATED WITH PROCURING AND MASTERING A NEW
TOOL .

CAS INC ARMY $ 49,976
555 SPARKMAN DR - STE 1022
HUNTSVILLE, AL 35816
JOHN R ROBBINS
TITLE:
REAL-TIME RADOME ERROR COMPENSATION
T 111 OFFICE: MICOM

A NEW CONTROL TECHNOLOGY IS AVAILABLE WHICH CAN BE USED TO DESIGN

AN ADAPTIVE, REAL-TIME COMPENSATOR TO COUNTER THE EFFECTS OF RADOME
BORESIGHT ERRORS IN RF HOMING MISSILES. THIS CONTROL THEORY MAKES
USE OF THE FACT THAT RADOME EPRORS ARE NOT COMPLETELY RADOM, BUT MAY
BE DESCRIBED BY THE WEIGHTED SUM OF A FINITE NUMBER OF FUNCTIONS
WHOSE WEIGHTING COEFFICIENTS ARE ASSUMED PIECEWISE CONSTANT, BUT
OTHERWISE COMPLETELY UNKNOWN. THIS FUNCTION IS THEN USED TO DESIGN
A "DISTURBANCE OBSERVER" AND THE CONTROLLER NECESSARY TO COUNTER THE
DISTURBANE. THE PRIMARY OBJECTIVES OF THIS EFFORT WILL BE: 1. TO
CHARACTERIZE TYPICAL RADOME BORESIGHT ERRORS FOR USE IN A DIGITAL
MODEL. 2. TO DEVELOP A SIMPLIFIED MISSILE INTERCEPT SIMULATION
INCLUDING RADOME BORESIGHT ERRORS. 3. TO DETERMINE AN APPROPRIATE
SET OF FUNCTIONS TO DESCRIBE TYPICAL RADOME BORESIGHT ERRORS IN THE
TIME DOMAIN. 4. TO DETERMINE THE MODIFICATIONS TO THE CONTROL THEORY




T, Ay i fa B9, 402 £l Kty $1o00% ot 4 a'a g gla 170 1% %0 tte 0 4ty Pia it itent g Ty by 0 00 %]

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 100
FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

REQUIRED TO APPLY IT TO THE RADOME BORESIGHT ERROR PROBLEM.

CASTLE TECHNOLOGY CORP NAVY $ 49,304
52 DRAGON COURT
WOBURN, MA 01801
DR J PAUL PEMSLER
TITLE:
CORROSION OF METAL MATRIX COMPOSITES IN HOSTILE ENVIRONMENTS
T 113 OFFICE: NSWC

METAL MATRIX COMPOSITES ARE FABRICATED FROM HIGH STRENGTH FIBER OR
PARTICLE REINFORCEMENTS AND A SUITABLE MATRIX ALLOY. ALUMINUM COM-
POSITES HAVE SHOWN HIGH STRENGTH AND STABILITY AND ARE WELL SUITED
TO ADVANCED MILITARY AND CIVIL DESIGN CONCEPTS. REINFORCING FIBERS
OFTEN REACT WITH THE MATRIX ALLOY DURING FABRICATION AND PROCESSING
FORMING A THIN DIFFUSION REACTION ZONE SURROUNDING THE REINFORCEMENT.
THREE SEPARATE CORROSION REGIONS ARE THEN PRESENT IN THE COMPOSITE:
FIBER, INTERDIFFUSION LAYER AND MATRIX ALLOY. TO STUDY THESE PHENO-
MENA, ALUMINUM METAL MATRIX COMPOSITES WILL BE HEAT TREATED TO ESTAB-
LISH GROWTH OF THE INTERDIFFUSION LAYER FOR SEVERAL REINFORCING FI-
BERS INCLUDING GRAPHITE AND SILICON CARBIDE. THE CORROSION SUSCEPTI-
BILITY OF TREATED AND UNTREATED SAMPLES WILL BE COMPARED WITH THE
MATRIX ALLOY. SHORT TERM EXPOSURE TESTS AND POTENTIODYNAMIC EVALUA-
TIONS WILL BE CONDUCTED. THE EFFECT OF INTERDIFFUSION LAYER THICK-
NESS WILL ALSO BE CORRELATED WITH CORROSION SUSCEPTIBILITY OF THE
COMPOSITE SAMPLE IN AQUEOUS CHLORIDE ENVIRONMENTS.

CASTLE TECHNOLOGY CORP AF $ 48,329
52 DRAGON CT
WOBURN, MA 01801
DR J PAUL PEMSLER
TITLE:
COATINGS FOR CARBON-CARBON COMPOSITES FOR USE AT 3000 DEG - 4000
DEG F
T 156 OFFICE: AFWAL/ML

ADVANCED AEROSPACE ENGINES AND STRUCTURAL COMPONENTS REQUIRE
MATERIALS CAPABLE OF OPERATING IN OXIDIZING ENVIRONMENTS AT 3000 DEG
- 40000 DEG F (1650 DEG - 2200 DEG C). TO ACHIEVE THIS OBJECTIVE
WILL REQUIRE DEVELOPING ADVANCED COMPOSITE STRUCTURES AND PROTECTING
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THEM WITH NOVEL COATING SYSTEMS. THIS PHASE I PROPOSAL IS DIRECTED
AT EVALUATING A NEW CLASS OF HAFNIUM OXIDE-BASED COATINGS THAT CAN
SURVIVE FOR LONG PERIODS OF TIME AT THE UPPER TEMPERATURE LIMIT OF
2200 DEG C. METHODS OF PREPARATION AND EVALUATION OF THE COATING
MATERIALS ARE DISCUSSED. STABILITY, WEIGHT LOSS, AND CHANGES IN

BULK AND SURFACE COMPOSITION AFTER EXPOSURE AT 2200 DEG C IN AIR WILL

BE MEASURED. COMPATABILITY WITH CARBON AND DIFFUSION BARRIERS AT
HIGH TEMPERATURES WILL ALSO BE EVALUATED.

CASTLE TECHNOLOGY CORP. SDIO $ 96,451

52 DRAGON CT.

WOBURN, MA 01801

J. PAUL PEMSLER, PHD

TITLE:

HIGH ENERGY/POWER DENSITY RAPID DISCHARGE BATTERIES - NEW APPROACH
T 5 OFFICE:

NOVEL BATTERY CONFIGURATIONS WITH MICROELECTRODES ARE DESCRIBED.
THESE BATTERIES SHOULD EXHIBIT VERY LOW INTERNAL CELL RESISTANCE,
GREATLY REDUCED CONCENTRATION POLARIZATION EASE OF ACTIVATION IN

THE RESERVE MODE AND EXTREMELY RAPID DISCHARGE. THEORETICAL CON-
SIDERATIONS PROVIDE THE BASIS FOR PRELIMINARY DESIGNS OF Li/S0OC1(2)
CELLS WITH MICROELECTRODES. AN EXPERIMENTAL PROGRAM IS DESCRIBED

TO DEVELOP THE TECHNIQUES REQUIRED TO FABRICATE BENCH SCALE TEST
CELLS, STUDY THEIR DISCHARGE CHARACTERISTICS IN THE MILLISECOND TIME
FRAME AND MODEL THEIR BEHAVIOR. THE CONCEPT HAS WIDESPREAD GENERIC
APPLICATIONS TO OTHER BATTERIES AND ELECTROCHEMICAL DEVICES.

CENTER FOR REMOTE SENSING SbIO $ 48,679
8200 GREENSBORO DR., SUITE 800
MCLEAN, VA 22102
SUMAN GANGULY
TITLE:
NUCLEAR EFFECTS SIMULATION
T 2 OFFICE:

SOLAR X~-RAY AND PARTICLE EVENTS CAN BE USED TO SIMULATE THE RESPONSE
OF THE LOWER IONOSPHERE DUE TO X-RAY AND ENERGETIC PARTICLE BURSTS
DURING A NUCLEAR EXPLOSION. AVAILABLE DATA ON X-RAY FLARE WILL BE
ANALYZED AND ADDITIONAL DATA ON PARTICLE EVENTS WILL BE ACQUIRED.
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VALIDATION AND IMPROVEMENTS ON THE IONOSPHERIC CHEMISTRY CODES WILL
BE MADE WITH THESE DATA AND FINALLY A RADIO PROPAGATION MODEL WILL
BE DERIVED.

CENTER FOR REMOTE SENSING AF $ 48,414
8200 GREENSBORO DR - STE 800
MCLEAN, VA 22102
SUMAN GANGULY
TITLE:
PULSE PROPAGATION MODEL
T 71 OFFICE: AFSTC/XN

ADEQUATE MODELS OF THE IONOSPHERE AND THE ATMOSPHERE WILL BE
ACQUIRED OR DEVELOPED AFTER A LITERATURE SURVEY. THE MODELS WOULD
COVER THE MORPHOLOGY OF THE IONOSPHERE AND THE ATMOSPHERE COVERING
TIME OF THE DAY, SEASON, GEOGRAPHICAL LOCATION, SOLAR CONDITIONS,
GEOMAGNETIC SITUATION AND OTHER DISTRIBUTED CONDITIONS. RADIO WAVE
PROPAGATION PARAMETERS THROUGH THESE MODELS WILL BE COMPUTED AND A
RADIO PROPAGATION CODE THAT EVALUATES VARIOUS RADAR PARAMETERS AS
THEY ENCOUNTER THESE PROPAGATION MEDIUM, WILL BE DEVELOPED. SUGGES-
TIONS WILL BE MADE FOR THE RADAR DESIGN, PARAMETERS, IN TERMS OF
ANTENNAE, TRANSMITTER, FREQUENCY, ETC.

CERAMATEC, INC. SDIO $ 50,000

163 WEST 1700 SOUTH

SALT LAKE CITY, UT 84115

NEILL WEBER .

TITLE: N

SODIUM HEAT ENGINE DEVELOPMENT R
T 5 OFFICE: VN

THE SODIUM HEAT ENGINE (SHE) IS AN EFFICIENT DEVICE FOR THE DIRECT
CONVERSION OF THERMAL ENERGY TO ELECTRICAL ENERGY. THE DEVICE HAS
HIGH SPECIFIC POWER BOTH ON A VOLUME AND WEIGHT BASIS, HIGH CONVER-
SION EFFICIENCY WHICH IS INDEPENDENT OF SIZE, AND NO MOVING PARTS
WHICH IMPLIES POTENTIALLY HIGH RELIABILITY. THESE ATTRIBUTES MAKE
THE SHE AN ATTRACTIVE DEVICE FOR SDI APPLICATIONS. ALTHOUGH THE
PRINCIPLES OF OPERATION FOR THE SHE ARE LARGELY UNDERSTOOD AND DE-
MONSTRATION UNITS HAVE BEEN CONSTRUCTED AND OPERATED, MODIFICATIONS
AND IMPROVEMENTS OF CURRENT DESIGNS ARE NECESSARY FOR DEPENDABLE
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OPERATION IN A SPACE ENVIRONMENT. A PROGRAM IS PROPOSED TO CONSTRUCT

AND EVALUATE A COST EFFECTIVE SODIUM RECIRCULATING CELL TO SERVE AS
A TEST BED AND PROTOTYPE DEVICE FOR SPACE POWER APPLICATIONS.

CHARLES RIVER ANALYTICS INC ARMY $ 49,432
55 WHEELER ST
CAMBRIDGE, MA 02138
DR ALPHER K CAGLAYAN
TITLE:
A FAULT TOLERANT APPROACH TO HIGH-RELIABILITY SOFTWARE
T 76 OFFICE: CECOM/AMSEL

AS MORE AND MORE WEAPON SYSTEMS EMPLOY CRUCIAL DIGITAL SYSTEMS IN
THEIR ARCHITECTURES, COMPUTING SYSTEM RELIABILITY IS BECOMING AN
EVER INCREASING PART OF THE OVERALL WEAPON SYSTEMS RELIABILITY. IN
CONTRAST TO THE RELIABILITY LEVELS ATTAINED IN COMPUTER HARDWARE,
SOFTWARE DEVELOPMENT IS NOT AS ADVANCED. IN PACT, MOST CURRENT
SOFTWARE PRODUCTION METHODS DO NOT YIELD SOFTWARE PRODUCTS MEETING
THE DESIRED RELIABILITY REQUIREMENTS. THE MAJOR AIM OF THIS STUDY
IS TO INVESTIGATE THE APPLICATION OF SOFTWARE FAULT TOLERANCE
TECHNIQUES TO BUILDING HIGH RELIABILITY SOFTWARE, AND TO DEVELOP A
FAULT TOLERANT SOFTWARE RELIABILITY MODEL FOR THE EVALUATION OF
FAULT TOLERANT SOFTWARE STRUCTURES IN WEAPON SYSTEMS.

CHASE CONSULTING INC AF $ 46,205
3543 CAMINITO CARMEL LANDING
SAN DIEGO, CA 92130
LEONID B VOLFSON
TITLE:
INITIAL PROCESSING OF SPACE SHUTTLE CLOUD PHOTOGRAPHS
T 74 OFFICE: AFGL/XOP

THE OBJECTIVE OF THIS PROPOSAL IS TO DIGITIZE AND RECTIFY CLOUD
PHOTOGRAPHS TAKEN DURING SPACE SHUTTLE MISSIONS AND THEREFORE TO
ALLOW FOR AUTOMATIC ANALYSIS. THE DIGITIZATION PROCEDURE WILL PRO-
DUCE DIGITAL IMAGES THAT WILL BE RECORDED ON COMPACT CARTRIDGE

TAPES OR FULL 9-TRACK TAPES ON THE MICROVAX II. THE SHUTTLE ORBITAL
INFORMATION, TOGETHER WITH TIME AND VIEWING ANGLE INFORMATION FOR
EACH INDIVIDUAL PHOTOGRAPH WILL BE USED TO COMPUTE THE ANGLE RE-
LATIVE TO NADIR FROM WHICH EACH PHOTOGRAPH WAS TAKEN AND THE SCALE
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AT ALL PICTURE ELEMENTS OF EACH PHOTOGRAPH. IN ADDITION A GEO-
GRAPHICAL GRID WILL BE PROVIDED FOR OVERLAYING ON EACH IMAGE WHEN
DISPLAYED ON A SCREEN.

CHI SYSTEMS INC NAVY $ 51,706
1164 MCKELVEY LA
BLUE BELL, PA 19422
DR WAYNE W ZACHARY
TITLE:
AN INTELLIGENT EMBEDDED TRAINER FOR NAVAL AIR ASW
T 170 OFFICE: MTSC/NAVAIR

THIS PROJECT WILL DEVELOP THE ARCHITECTURE FOR A PROTOTYPE INTEL-
LIGENT EMBEDDED TRAINER FOR A P-3C SENSOR STATION OPERATOR. THE EM-
BEDDED TRAINER PROVIDES THE OPERATOR WITH SIMULATED ANTI-SUBMARINE
WARFARE (ASW) PROBLEMS TO SOLVE, AND PROVIDES ADDITIONAL TRAINING AS
NEEDED BY DIAGNOSING THE SOURCES OF ERRORS OR POOR PERFORMANCE IN THE
SIMULATED PROBLEMS. THIS DIAGNOSIS IS DONE BY COMPARING THE OPERA-
TOR'S RESPONSES AGAINST A SET OF SOLUTION TEMPLATES GENERATED FROM A
KNOWLEDGE BASE OF RULES ELICITED FROM EXPERT SENSOR OPERATORS AND
TRAINING PERSONNEL. WHEN THE OPERATOR'S RESPONSES DIFFER FROM THE
EXPERT TEMPLATES, THE INTELLIGENT TRAINER DIAGNOSES THE AREAS OF
KNOWLEDGE WHERE THE OPERATOR IS WEAK, AND GENERATES ADDITIONAL
SIMULATION PROBLEMS THAT PROVIDE ADDED PRACTICE IN THE AREAS OF DE-
FICIENCY.

CICCONE V J & ASSOCS INC ARMY $ 49,365
14045 JEFFERSON DAVIS HWY
WOODBRIDGE, VA 22191
RICHARD P SCHMITT
TITLE:
SEAWATER INTAKE FOR REVERSE OSMOSIS SWINFRO
T 104 OFFICE: BRDC

THIS TECHNICAL PROPOSAL PRESENTS A LIGHT-WEIGHT MANUALLY INSTALLED
RAW WATER INTAKE TO BE USED IN OPERATION WITH TRANSPORTABLE MILITARY
WATER PURIFICTION UNITS WHEN SOURCE WATER IS OBTAINED FROM OCEAN
SURFSIDE LOCATIONS. THE RAW WATER INTAKE SHALL MAKE USE OF SPECIAL
NON-CLOGGING HIGH CAPACITY SUBMERSIBLE PUMPS THAT CAN HANDLE DEBRIS
AND SAND WITHOUT DAMAGE. SAND EJECTORS, WATER JETS, VERTICAL PRES-

 a

[
' {'i':lf A

'clq -l

R,
"~I"I.l .,.‘,

T s
“ %5
"~




eve 8 @ &

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 105
PISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

- - - —— - - - - - - —— -

SURE AND ROTATION WILL BE USED TO DEVELOP A PROTECTED SHALLOW SEASIDE
TYPE WELL. THE PROPOSED SBIR PHASE I RESEARCH WILL BE CARRIED ON IN
TWO PARTS. PART I WILL INCLUDE HYDRAULIC STUDIES IN THE LABORATORY,
PRELIMINARY SEAWATER PERMEATION MEASUREMENTS FROM SMALL DIAMETER
CORES AT AN OCEAN SITE AND EXPLORATORY TESTING OF THE PRINCIPAL COM-
PONENTS OF THE “SWINFRO" AT AN OCEAN SITE. THE INFORMATION COLLECTED
IN PART 1 WILL BE USED TO DEVELOP CONCEPTUAL DESIGN OF A SEAWATER
INTAKE TO SUPPORT THE 600 GPH ROWPU. PART II OF PHASE I WILL IN-
CLUDE PREPARATION OF EQUIPMENT DESIGN DRAWINGS, OF A PROTOTYPE
"SWINFRO" MODEL FOR THE 600 GPH ROWPU.

X

CIM SYSTEMS [INC NAVY $ 46,000
275 CAMPBELL RD - STE 411
RICHARDSON, TX 75080
RONALD B ELLIS
TITLE:
OPTIMUM CONCURRENT FLOW ROUTING IN A DYNAMIC NETWORK
T 150 OFFICE: NWSC

ll"

AN S

.{5

7

THE EMERGENCE OF ARTIFICAL INTELLIGENCE AND EXPERT SYSTEMS TECHNO-
LOGY FROM THE LABORATORY ENVIRONMENT INTO GENERAL PRACTICE OFFERS A
PROMISING APPROACH FOR THE DEVELOPMENT OF MANUFACTURING APPLICATIONS.
MANUFACTURING SYSTEMS BUILT WITH THIS TECHNOLOGY WILL BE PARTICULARLY
VALUABLE FOR SECOND AND THIRD TIER SUBCONTRACTORS IN THE DEFENSE IN-
DUSTRY, BECAUSE THEY WILL ALLOW THE CAPTURE AND TRANSMISSION OF
CRITICAL "KNOW HOW" TECHNOLOGY FROM THE PRIME CONTRACTORS AS WELL AS
PROVIDING A MEANS FOR NEUTRALIZING THE EFFECT OF THE LOSS OF CRITICAL
EXPERTS IN THE SMALLER ORGANIZATIONS. IN THIS PROPOSAL, CIM SYSTEMS,
INC. PROPOSES TO COMBINE ITS EXTENSIVE EXPERIENCE IN THE MANUFACTUR-
ING DOMAINS WITH THE AI/ES EXPERTISE OF THE KNOWLEDGE BASED SYSTEMS
LABORATORY AT TEXAS A&M UNIVERSITY. THE MANUFACTURING ORIENTATION

OF THE KBS LAB AND THE PREVIOUS EXPERIENCE AT CIM SYSTEMS, INC. IN-
SURES THE SUCCESS OF THIS PROPOSED COLABORATION TO INVESTIGATE THE
CAPTURE OF THE KNOWLEDGE BASE OF EXPERIENCE PLANNERS, AND THE INCOR-
PORATION OF THIS KNOWLEDGE INTO AN "INTELLIGENT PLANNING ASSiSTANT".

CJ LASER CORP NAVY $ 74,983
3035 DRYDEN RD
DAYTON, OH 45439
M CEM GOKAY
TITLE:
SOLID STATE COPPER LASER
T 14 OFFICE: USMC/LBC

A RESEARCH AND DEVELOPMENT PROGRAM WILL BE CONDUCTED TO SHOW THE
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TECHNICAL PFEASIBILITY OF A SOLID STATE LASER CAPABLE OF PRODUCING
LASER LIGHT NEAR THE OPERATING FPREQUENCY OF THE COPPER METAL VAPOR
LASER. ALONG WITH THIS TECHNICAL FEASIBILITY STUDY, COMPLETYE
EXPERIMENTAL STUDY WILL BE CONDUCTED TO DETERMINE THE ANALYTICAL
REQUIREMENTS OF THIS SOLID STATE COPPER LASER. THIS FESIBILITY AND
EXPERIMENTAL/ANALYTICAL STUDY WILL PERMIT SELECTION OF PROPER FINAL
LASER SYSTEM DESIGN PARAMETERS PRIOR TO CONSTRUCT A MILITARY USE
APPLICABLE LASER SYSTEM.

CKC INDUSTRIES INC NAVY $ 11,054
PO BOX 151012
TAMPA, FL 33684
CHARLES CHENG
TITLE:
POWER CONVERTER 110 VAC TO 8 VDC
T 37 OFFICE: SPAWAR

AN/PSC~-2 DIGITAL COMMUNICATION TERMINAL (DCT) REQUIRES A POWER CON-
VERTER THAT CONVERTS 115 VAC TO 8 VDC FOR ABOARD SHIP USAGE. THE
HIGH TEMPERATURE AND HUMIDITY CONDITION ON THE SHIP, COMBINING WITH
THE POSSIBLE SALTY ATMOSPHERE CAN GREATLY LOWER THE RELIABILITY OF
ANY ELECTRONIC DEVICE BECAUSE OF THEIR CORROSIVE ACTION ON THEM.
THE PROPOSED CONVERTER 1S BELIEVED TO SURVIVE THE HARSH ATMOSPHERE
CONDITION AND DELIVER THE REQUIRED POWER.

CLARK S ASS0CS INC NAVY $ 49,443
548 S SPRING ST - STE 534
LOS ANGELES, CA 90014
DR HENRY P SHENG
TITLE:
FUEL STORAGE TANK WATER BOTTOM DETECTION SYSTEM
T 77 OFFICE: NAVSUP

THE SCOPE OF THIS RESEARCH AND DEVELOPMENT EFFORT IS TO DETERMINE
WHETHER A SUITABLE REMOTE WATER DETECTION SYSTEM IS AVAILABLE. THE
PROJECT WILL BE DIVIDED INTO TWO PHASES. DURING PHASE I, A THOROUGH

AND EXTENSIVE REVIEW OF THE LITERATURE WILL BE CONDUCTED TO DETERMINE ‘,'-\-fi;

WHETHER FEASIBLE SYSTEMS TO DETECT WATER AT THE BOTTOM OF FUEL TANKS A

EXIST OR CAN BE DEVELOPED. INCLUDED IN PHASE I WILL BE A TECHNICAL o

AND STATISTICAL EVALUATION OF THE RELIABILITY, ACCURACY AND MAIN- ig
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TAINABILITY OF EXISTING EQUIPMENT(S), AND RECOMMENDAT.(ONS OF SELECTED
SYSTEMS POR FUTURE TESTING. IN PHASE II, THE RECOMMENDED MONITORING
SYSTEMS WILL BE DEVELOPED/MODIFIED AND FIELD TESTED TO DETERMINE
THEIR ACCURACY, RELIABILITY, MAINTAINABILITY AND ECONOMIC PAYBACK TO
THE U.S. NAVY.

CLARKEWORKS

5814 SW 81ST ST

MIAMI, PL 33143

DR THOMAS L CLARKE

TITLE:

MULTI-WAVELENGTH AUTOMATIC REFRACTION CORRECT [ON
T 73 OFFICE: LABCOM/ASL

A METHOD FOR AUTOMATIC MEASUREMENT OF ATMOSPHERIC REFRACTI[ON BETWEEN
TARGET AND RECEIVER BASED UPON MEASUREMENT OF THE DISPERSION [N THE
TARGET IMAGE RESULTING PROM THE ATMOSPHERIC REFRACTLON IS PROPOSED.
THE DISPERSION WILL BE MEASURED USING A COMBINATI(ON OF WAVELENGTH
SELECTIVE OPTICS, ARRAYS OF SOLID-STATE SENSORS, AND A PC-CLASS COM-
PUTER. THE AUTOMATIC REFRACTION CORRECTOR (ARC) WILL BE TESTED ON
ASTRONOMICAL OBJECTS (E.G. THE MOON) WITH KNOWN REFRACTION VERSUS
ALTITUDE RELATION. SEVERAL CONFIGURATIONS FOR THE WAVELENGTH
SELECTIVE OPTICS WILL BE TESTED. UTILITY OF DIFFERENT ALGORITHMS

TO REMOVE TURBULENT DISTORTIONS WILL BE INVESTIGATED AND TESTED FOR
PROPAGATION UNDER TERRESTRIAL CONDITIONS.

CLEVELAND CRYSTALS INC
19306 REDWOOD AVE
CLEVELAND, OH 44110
JACK HIETANEN
TITLE:
GROWTH OF LASER QUALITY AgGaSe?2
T 107 OFFICE: AFWAL/AA

THE PEASIBILITY OF GROWING AND HEAT TREATING CRYSTALS OF AgGaSe(2)

TO YIELD OPTICAL ELEMENTS OF SUFFICIENT SIZE AND QUAL.TY AND SUITABLE
FOR HIGH POWER NONLINEAR APPLICATIONS IS EXAMINED. THE HiSTORY OF
THE DEVELOPMENT OF THIS MATERIAL [S REVIEWED WHICH POINTS OUT THE
MANY PROBLEMS ENCOUNTERED IN CRYSTAL GROWTH AND IN EL:MINATING UNDE-
SIRABLE SCATTERING CENTERS IN THE GROWN CRYSTALS. BY ANALYZING THE
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COLLECTIVE EXPERIENCE GAINED FROM EARLIER STUDIES AND THE EXPERIENCE
GA INED FROM CLOSELY RELATED MATERIALS SUCH AS AgGaS(2') A DETAILED
PLAN OF ATTACK [S DEVELOPED. THE PROGRAM OBJECTIVES ARE: (1) TO
PRODUCE AT LEAST ONE GOOD QUALITY 35MM DIAMETER BY 60MM LONG
AgGaSe(2) CRYSTAL BY A SEEDED BRIDGMAN METHOD, (2) TO DETERMINE PRO-
CEDURES AND CONDITIONS TO ALLOW RECOVERY OF CRACK~FREE CRYSTALS ON A
CONS[STENT BASIS, (3) TO DETERMINE HEAT TREATING CONDIT!ONS THAT
YIELD CRYSTALS WITH ABSORPTION COEFFICIENTS LESS THAN 0.05CM-1, AND
(4) TO EXAMINE SURFACE TREATMENTS TO INCREASE THE DAMAGE THRESHOLD TO
GREATER THAN 50MW/CM" FOR Q-SWITCHED LASER PULSES. THE PEOPLE,
PACILITIES, EXPERIENCE, CONTACTS, AND DESIRE AT CLEVELAND CRYSTALS
ARE WELL SUITED TO MEET THESE PROGRAM OBJECTIVES.

CLEVELAND CRYSTALS I[NC AF $ 49,247
19306 REDWOOD AVE
CLEVELAND, OH 44110
DAVID A ROBERTS
TITLE:
A 100mW TUNABLFE UREA OPTICAL PARAMETRIC OSCILLATOR WITH OUTPUT IN
THE VISIBLE TO NEAR-[NFRARED
T 110 OFFICE: APWAL/AA

THE OPT.CAL PARAMETRIC OSCILLATOR (OPO) IS KNOWN TO BE A WIDELY
TUNABLE SOURCE OF LASER RADIATION. WIDESPREAD USE OF OPO'S HAS NOT
OCCURRED BECAUSE SUITABLE NON-LINEAR MATERIALS HAVE NOT BEEN AVAIL-
ABLE. RECENT RESEARCH AT CORNELL UNIVERSITY HAS SHOWN UREA 1S A
POTENTIALLY EXCELLENT MATERIAL FOR USE IN OPO'S WITH OUTPUTS IN THE
ViSIBLE TO NEAR-INFRARED SPECTRAL REGION. OVERALL CONVERSION EFF]-
CiENCY AS HIGH AS 23% HAS BEEN DEMONSTRATED WITH A SINGLY RESONANT
UREA QPO PUMPED BY A TRIPLED Q-SWITCHED Nd-YAG LASER. AVERAGE OUTPUT
POWFR AT 10Hz HAS BEEN LIMITED TO émW. THE OBJECT.VE OF THIS PROGRAM
[S TO DESIGN, ASSEMBLE AND TEST A UREA OPO OPTIMIZED FOR GENERATION
100mW AVERAGE POWER CONTINUOUSLY TUNABLE FROM 550nm-1000nm WHEN
PUMPED WITH THE TRIPLED OUTPUT OF A Q-SWITCHED Nd-YAG LASER OPERATING
AT 10Hz. THE OPO WILL BE A FLUID PILLED HOUSING WiTH DICHORIC DI-
ELECTR:iC MIRRORS AS HOUS ING WINDOWS AND THE LARGEST AVAILABLE UREA
CRYSTAL MOUNTED INSIDE. ROTATION OF THE UREA CRYSTAL INSIDE THE

HOUS ING WILL TUNE THE OUTPUT. THE UREA OPO WILL BE TESTED FOR
OSCILLATION THRESHOLD, OUTPUT AT VARIOUS INPUT POWERS AND OUTPUT
WAVELENGTHS., MAXIMUM OUTPUT POWER, AND THE SPECTRAL, SPACIAL AND
TEMPORAL QUALITY OF THE OUTPUT.
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COAL GAS INC AF $ 68,897

115 M UMSTEAD INDUSTRIAL PK

RALEIGH, NC 27612

DR A J ATTAR

TITLE:

LOW-COST INDICATOR AND DOSIMETER FOR WARFARE GASES
T 89 OFPFICE: ASD/AE

THE OBJECTIVE OF THIS PROPOSAL IS TO CONDUCT PRELIMINARY TESTS ON A
NOVEL CHEMISTRY WHICH COULD RESULT IN THE PRODUCTION OF A LOW COST
WAFER WHICH CHANGES COLOR UPON EXPOSURE TO WARFARE GASES (WG). SIMI-
LAR WAFERS WHICH WE DEVELOPED FOR OTHER GASES ARE ABOUT 2" x 1" x
1/16" AND WEIGH AROUT 2.3 gm. THESE CHROMOSENSE (tm) WAFERS CAN DE-
TECT HYDROGEN SULFIDE, ETC. IN 10-30 SEC. AT CONCENTRATIONS OF THE
ORDER OF 10-50 ppb; THE RANGE OF PERFORMANCE PARAMETER IS SIMILAR TO
THAT NEEDED FOR WG. IN PHASE I COAL GAS, INC. WILL INVESTIGATE TWO
POSSIBLE CHEMISTRIES FOR THE DETECTION AND DETERMINATION OF WG, WILL
OPTIMIZE THE DRY-CHEMISTRY OF THE FORMULATION USING SIMULANTS FOR THE
ACTUAL GASES, WILL DERIVE SELECTIVITY DATA USING INTERFERENCES SUCH
AS METHANOL, PENTACHLOROETHYLENE, FREONS AND AMMONIA. 1IN ADDITION,
THE EPFECT OF THE TEMPERATURE, GAS CONCENTRATION, EXPOSURE TIME AND
RELATIVELY HUMIDITY WILL BE ESTABLISHED AS WELL AS THE SHELF LIFE,
USING ACCELERATED AGING. SHOULD THE RESULTS BE SATISFACTORY, TESTS
WILL BE SCHEDULED WITH THE REAL GASES TOGETHER WITH A DOD LABORATORY.
COAL GAS, INC. HAS PROVEN THAT THE PRINCIPLES OF THE PROPOSED
CHEMISTRY WORK WITH ORGANIC PHOSPHATES AND ORGANIC CHLORIDES WITH AN
ACTIVATED CHLORINE; HOWEVER, NO DATA WERE DERIVED ON CONVENTIONAL
SIMULANTS FOR NERVE GASES.

COHERENT TECHNOLOGIES INC AF $ 47,270
PO BOX 7488
BOULDER, CO 80306
R MILTON HUFPAKER
TITLE:
SPACEBORNE COHERENT DIAL SYSTEM FOR WIND AND WATER VAPOR MEASUREMENT
FEASIBILITY
T 60 OFFICE: AFSTC/OLAB

THE CAPABILITY OF PERFORMING BOTH ATMOSPHERIC WIND VELOCITY AND
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WATER VAPOR CONCENTRATION MEASUREMENT WITH A PULSED COHERENT LASER
RADAR IS IMPORTANT IN MANY METEOROLOGICAL, ENVIRONMENTAL AND WEATHER
FORECASTING APPLICATIONS. COHERENT LIDAR SYSTEMS ARE PROVEN IN-
STRUMENTS FOR THE REMOTE MEASUREMENT AT ATMOSPHERIC WIND PROFILES. A
RANGE RESOLVED COHERENT DIAL SYSTEM HAS NOT BEEN DEVELOPED AT THIS
TIME. PULSED COHERENT DIAL SYSTEMS OFFER MUCH GREATER SENSITIVITY
AND RANGE THAN INCOHERENT DIAL SYSTEMS ESPECIALLY IN THE INFRARED
WAVELENGTH REGIONS. THE EVENTUAL GOAL IS TC DETERMINE THE FEASI-
BILITY OF COMBINED WIND AND WATER VAPOR PROFILES FROM A SPACE PLAT-
PORM. THIS PROPOSAL ADDRESSES THE FEASIBILITY AND DESIGN PARAMETERS
FOR A GROUND- AND A SATELLITE-BASED COHERENT DIAL AND WIND PROFILING
SYSTEM. TO PREDICT THE PERFORMANCE OF A COHERENT DIAL SYSTEM, AN
EXISTING COHERENT LIDAR COMPUTER SIMULATION FOR WIND MEASUREMENT WILL
BE MODIFIED TO INCLUDE THE DIAL MEASUREMENT PROCESS. THIS COMPUTER
SIMULATION WILL CONTAIN THE WIND MEASURING PROCESS, DIAL LIDAR
CHARACTERISTICS, ATMOSPHERIC EFFECTS, SPECTROSCOPIC DATA, AND DATA
PROCESSING TECHNIQUES, AND WILL BE EXERCISED EXTENSIVELY TO DETER-
MINE THE FEASIBILITY AND DESIGN PARAMETERS FOR A COHERENT COMBINED
WIND AND DIAL SYSTEM FOR BOTH A GROUND~BASED AND OPERATIONAL
SATELLITE PLATFORM.

COLEMAN RESEARCH CORP AF $ 49,853
4946 RESEARCH DR
HUNTSVILLE, AL 35805
GEOFFREY L HEARNE
TITLE:
SIMPLIFIED STRUCTURAL AND DYNAMIC ANALYSIS CODES FOR MISSILE AND
DEPLOYED OBJECT DESIGN ANALYSIS
T 251 OFFICE: BMO/MYSC

THE RESEARCH AND DEVELOPMENT EFFORT PROPOSED HEREIN WILL PROVIDE

THE FOUNDATION AND METHODOLOGY FOR BUILDING A SIMPLIFIED STRUCTURAL
AND DYNAMIC ANALYSIS CODE FOR MISSILE AND DEPLOYED OBJECT DESIGN
ANALYSIS. THE CODE WILL GENERATE ALL CRITICAL DESIGN LOADING CONDI-
TI[ONS USING AERODYNAMIC, PROPULSION, AND INERTIAL DATA AS INPUT.

THE CODE WILL THEN APPLY THESE LOADS TO A SIMPLIFI1ED FINITE ELEMENT
MODEL OF THE VEHICLE STRUCTURE, AND PERFORM A STATIC STRENGTH AND
DYNAMIC RESPONSE ANALYSI[S OF THE STRUCTURAL CONFIGURATION.
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COLEMAN RESEARCH CORP. SDIO $ 49,941 RO
2462 SAND LAKE RD. o
ORLANDO, FL 32809 ol

JOEL GREENSTEIN

TITLE: AL
CONTROL OF A SPACE-BASED FLECTROMAGNET[CALLY LAUNCHED PROJECT.ILE Fiiy
VIA A MODIFIFED NUTATION DAMPER oy
T 2 OFF [CE: 2

2

v

A DEVICE IS HEREiN PROPOSED WHICH CAN BE [NCORPORATED INTO A PRO- i
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JECTILE, SUCH AS A RAIL GUN PROJECTILE, TO CONTROL ATTITUDE. THE DE-
VICE, A MODIFIED NUTATION DAMPER, HAS ESSENTIALLY ONLY ONE MOVING
PART AND SO CAN BE MADE, TO EXHIBIT EXTREME STRENGTH. BY CONTROLLING
THE PROJECTILE'S ATTITUDE DURING FLIGHT, A STRAP DOWN SEEKER CAN BE
MADE TO MECHANICALLY SCAN FOR TARGET ACQUISITION. THE ATTITUDE CON-
TROL FEATURE CAN THEN BE USED TO LOCK THE SEEKER ON THE TARGET DURING
THE REMAINDER OF THE FLIGHT. A STRAWMAN HARDENED PROJECTILE WILL BE
SYNTHESIZED. THE MODIFIED NUTATION DAMPER WILL BE DESIGNED AND
STUDIED. EQUATIONS OF MOTION WILL BE DERIVED AND VERIFIED FOR A
PROOF OF PRINCIPAL EFFORT. DESIGN DETAILS SUCH AS THE MASS FRACTION
REPRESENTED BY THE DEVICE AND A SUITABLE MATERIAL FOR THE ECCENTRIC
MASS WILL BE PROPOSED. FOLLOW-ON WORK WOULD INCLUDE THE INCORPORA-
TION OF THESE RESULTS IN A SIX DEGREE-OF-FREEDOM (6-DOF) FLIGHT/
ENGAGEMENT SIMULATION MODEL. A CONTROL LAW WILL BE DEVELOPED.
EFFECTIVITY STUDIES WILL BE CARRIED OUT.

COLORADO CHEMICAL SPECIALTIES INC AF $ 47,142
4295 MCINTYRE ST
GOLDEN, CO 80403
RONALD E DRAKE
TITLE:
SBS BLOCK COPOLYMER THERMOPLASTIC ELASTOMERS FOR SOLID PROPELLANT
APPLICATIONS
T 79 OFFICE: AFRPL/TSTR

SBS BLOCK COPOLYMERS CAN BE SPECIFICALLY DESIGNED FOR SOLID PRO~
PELLANT BINDER APPLICATIONS. BY MANIPULATION OF THE RELATIVE CHAIN
LENGTH AND THE STRUCTURE OF THESE CHAINS, THERMOPLASTIC ELASTOMERS
CAN BE MADE WHICH HAVE SPECIFIC CHARACTERISTICS. THE PURPOSE OF THIS
STUDY IS TO DETERMINE THE PARAMETERS MOST NEEDED FOR SOLID PROPELLANT
BINDER APPLICATIONS AND TO MAKE AND TEST SBS BLOCK COPOLYMERS WHICH
MEET THESE REQUIREMENTS. PHASE I WORK WILL BE DIRECTED TOWARD DE~-
FINITION OF SPECIFIC PROPERTIES REQUIRED FOR A THERMOPLASTIC SOLID
PROPELLANT BINDER AND THE SYNTHESIS AND CHARACTERIZATION OF SUCH
MATERIALS. PHASE II WORK WILL INVOLVE PROCESSING, CASTING AND HANDL-
ING CHARACTERISTICS OF SUCH BINDERS. IT IS EXPECTED THAT INFORMATION
ON PRACTICAL PROCESSING PARAMETERS WILL RESULT IN CERTAIN STRUCTURAL
MODIFICATIONS WHICH MAY LEAD TO CHANGES AND IMPROVEMENTS IN THE
BINDER. ACTUAL MANUFACTURE AND TESTING OF PROPELLANTS WILL NOT BE
DONE, EXCEPT FOR VERY SMALL QUANTITIES SUFFICIENT TO TEST COMPATI-
BILITY WITH OXIDANTS AND OTHER ADDITIVES, AND TO ROUGHLY EXPLORE THE
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ENERGETICS OF THE SYSTEM.

COMDEL INC ARMY $ 82,560

BEVERLY AIRPOR - L P HENDERSON RD

BEVERLY, MA 01915

THEODORE E JOHNSON

TITLE:

AN OPTIMUM RADIO COMMUNICATION SYSTEM FOR ROBOTIC VEHICLES - STUDY
PROGRAM

v v,
T 113 OFFICE: TACOM/AMSTA 3:
:f.'-.
5,:.
COMDEL WILL PERFORM RESEARCH TO PROVIDE AN OPTIMUM SYSTEM DESIGN N

FOR A RADIO COMMUNICATIONS LINK BETWEEN A ROBOTIC VEHICLE AND ITS
CONTROL POINT. RESEARCH WILL INCLUDE THE SELECTION OF AN APPROPRIATE
FREQUENCY BAND, MODULATION SCHEME, ANTENNA TYPE AND ANTENNA POINTING
TECHNIQUE. THE APPLICABILITY OF REPEATERS WILL BE ANALYZED. FIELD
MEASUREMENTS WILL BE MADE TO GATHER SUBJECTIVE INFORMATION ON PRO-
PAGATION AND MULTIPATH EFFECTS IN A TACTICAL ENVIRONMENT.

COMMAND SYSTEMS GROUP, INC. ARMY $ 50,712
23430 HAWTHORNE BLVD., SUITE 150
TORRANCE, CA 90505
MARVIN I. MARTIN
TITLE:
RESEARCH IN AI FOR ON-BOARD MISSION/PAYLOAD MANAGEMENT IN MULTI-
PAYLOAD UNMANNED AIR VEHICLES
T 61 OFFICE: CECOM/AMSEL

THE FEASIBILITY OF AN ARTIFICIAL INTELLIGENCE SYSTEM FOR UNMANNED
AIR VEHICLE (UAV) MISSION PLANNING, NAVIGATION WAYPOINT SELECTION AND
INTEGRATED ESM/EO PAYLOAD OPERATIONS WILL BE DEMONSTRATED VIA RAPID
PROTOTYPING. THE MISSION PLANNING ALGORITHM WILL RECOGNIZE CONFLICTS
AMONG MILITARY/OPERATIONAL REQUIREMENTS WHICH ARE COMPETING FOR
AVAILABLE UAV RESOURCES:; A SYSTEM OF RULES WILL BE APPLIED TO RECON-
CILE CONFLICTS. THE NAVIGATION WAYPOINT SELECTION ALGORITHM WILL
SELECT THE MOST EFFICIENT FLIGHT PATH FOR IMPLEMENTING THE MISSION
PLAN SUBJECT TO RULES FOR MINIMIZING VULNERABILITY OF ENEMY AIR DE-
FENSE. THE ESM/EO PAYLOAD OPERATIONS MODULE WILL: 1) CORRELATE
EMITTER LINES OF BEARINGS ACQUIRED BY THE ESM PAYLOAD AGAINST REDE-
PLOYABLE TARGETS AT DIFFERENT TIMES, 2) CORSS~-CORRELATE DIFFERENT
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l ]
’ EMITTERS WHICH ARE ASSOCIATED WITH C3 NODES AND COMBAT UNITS TO FORM o

: A MATRIX OF RADIO NETWORKS AND NODE RELATIONSHIPS, 3) APPLY A N

f "MINIMUM ENTROPY" ALGORITHM TO DETERMINE THE MINIMUM SET OF NODES Y,

i WHICH SHOUD BE IMAGED BY THE EO PAYLOAD IN ORDER TO RESOLVE N
AMBIGUITIES IN THE NETWORK/NODE MATRIX, AND 4) APPLY AI PATTERN .

; RECOGNITION TECHNIQUES TO FUNCTIONALLY IDENTIFY NETWORKS AND NODES. 5%

‘ RAPID PROTOTYPING WILL EMPLOY NETTED COMPAQ COMPUTERS AND HIGH-LEVEL Y
: LANGUAGE TO DEMONSTRATE FEASIBILITY OF ALGORITHMS. =
* Y
COMMUNICATIONS & SYSTEMS SPECIALISTS INC NAVY $ 26,759 .

: 3901 NATIONAL DR -~ STE 280 N
; BURTONSVILLE, MD 20866 3

GEORGE MAHLER -~

7 TITLE: 3

' THLL BASED SYMBOLIC DEBUG FACILITY FOR VAX/VMS et

T 104 OFFICE: NSWC %

¥ o~

' e

; THLL IS THE TRIDENT HIGHER LEVEL LANGUAGE WHICH IS USED FOR TRIDENT =

f FIRE CONTROL PROGRAM DEVELOPMENT AND FOR SYSTEMS PROGRAMMING ON THE )

‘ VAX. THIS SBIR OBJECTIVE IS TO DEVELOP THE FEASIBILITY OF INTER- ot

FACING THE THLL COMPILER TO THE VAX SYMBOLIC DEBUGGER.

COMPACT DISCOVERIES INC AF $ 32,200

1050 S FEDERAL HWY

DELRAY BEACH, FL 33444

MARY ANN O'CONNOR

TITLE:

DEFINITION OF A LONG-RANGE PLANNING MANAGEMENT INFORMATION SYSTEM
T 258 OFFICE: BMO/MYSC

P raiy
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THIS PROJECT INVOLVES A DETAILED STUDY OF THE INFORMATION REQUIRE-
MENTS AND SOURCES OF INFORMATION FOR AIR FORCE PLANNERS. THE DATA
COLLECTED WILL BE USED AS INPUT INTO THE DESIGN OF AN INFORMATION
SYSTEM TO COLLECT, UPDATE, AND ACCESS LARGE QUANTITIES OF EXISTING
INFORMATION ON PROGRAM COST, SCHEDULE AND EFFECTIVENESS, TO BE
UTILIZES IN THE LONG-RANGE PLANNING PROCESS. THE STUDY WILL BE CON-
DUCTED WITH THE OBJECTIVE OF ULTIMATELY DEVELOPING A PROTOTYPE DATA -
MANAGEMENT SYSTEM THAT IS OPTIMIZED TO THE NEEDS OF THE USERS AND b
INCORPORATES MINIMAL DATA COLLECTION TIME. THE STUDY WILL INCLUDE :ﬁi
INTERVIEWS AND "HANDS-ON" WORK-~STUDY TECHNIQUES TO INSURE ACCURATE f\}
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REPORTING OF USER REQUIREMENTS. 1IN ADDITION, RECOMMENDATIONS AND
SPECIFICATIONS CONCERNING SYSTEM DESIGN WILL BE MADE WITH A THOROUGH
UNDERSTANDING OF THE TECHNOLOGICAL OPTIONS AVAILABLE AND THE COR-~-
RESPONDING BENEFITS ASSOCIATED WITH EACH. THESE TECHNOLOGICAL
OPTIONS WILL INCLUDE, BUT ARE NOT LIMITED TO, MICROCOMPUTERS, NET-
WORKS, DOCUMENT SCANNERS AND OPTICAL (LASER) STORAGE.

COMPUSEC INC AF $ 36,274
5333 MISSION CENTER RD - STE 100
SAN DIEGO, CA 92108
MARGARET MURRAY
TITLE:
SECURE SOFTWARE SOURCE CODE VERIFICATION TOOLS
T 46 OFFICE: ESD/XRCT

THE NATURE OF THE BUILT-IN FLEXIBILITY OF A COMPUTER SYSTEM MAKES IT
EXTREMELY VULNERABLE TO BOTH THE NEGLIGENCE OF AUTHORIZED USERS AND
INTENTIONAL, SURREPTITIOUS ATTACKS BY ADVERSARIES. SECURE SOFTWARE
IS THE USER'S GOAL. SECURE SOFTWARE IS SOFTWARE WHICH ADHERES TO THE
CRITERIA DICTATED BY THE ORANGE BOOK (CSC~-STD-001-83). IT CAN BE
TRUSTED TO CORRESPOND EXACTLY TO ITS DESIGN SPECIFICATIONS. ALSO, IT
OUGHT NOT DEVIATE FROM THAT DESIGN AFTER ENTERING THE IMPLEMENTATION
PHASE. SECURE SOFTWARE DESIGN IS CURRENTLY FEASIBLE THROUGH STATE-
OF-THE-ART DESIGN VERIFICATION. HOWEVER, CODE VERIFICATION IS
LARGELY A MANUAL ART, HIGHLY DEPENDENT ON THE SKILL AND EXPERTISE OF
THE RESEARCHER. COMPUSEC PROPOSES A REVOLUTIONARY AUTOMATED CONCEPT
WHEREIN IMPLEMENTED CODE CAN BE DIRECTLY VERIFIED FOR ADHERANCE TO
SPECIFICATION. THUS THE GAP BETWEEN DESIGN AND IMPLEMENTATION IS
CLOSED. BACKDOORS, TRAPDOORS AND TIMEBOMBS (IF INSERTED IN THE
TIMEFRAME BETWEEN DESIGN AND IMPLEMENTATION) WILL HENCEFORTH BE
DETECTABLE BY VERIFICATION OF THE ACTUALLY IMPLEMENTED CODE.

COMPUTATIONAL MECHANICS CO INC AF $ 47,384
4804 AVE H
AUSTIN, TX 78751
DR JON M BASS
TITLE:
ADAPTIVE GRID TECHNIQUES FOR USE IN COMPUTATIONAL FLUID DYNAMICS
T 86 OFFICE: AFWL/PRC

THIS PROJECT FOCUSES ON THE TWO MOST IMPORTANT ISSUES OF ALL OF
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COMPUTATIONAL FLUID DYNAMICS: 1) HOW GOOD ARE THE NUMERICAL ANSWERS
OBTAINED IN A COMPUTATION? AND 2) HOW CAN THE BEST POSSIBLE ANSWERS
BE OBTAINED FOR A FIXED AND LIMITED COMPUTATIONAL EFFORT, BUDGET, OR
COMPUTING CAPABILITY? 1IN GENERAL TERMS THE ANSWERS TO THESE QUES-
TIONS ARE 1) TO DETERMINE RELIABLE A-POSTERIORI ESTIMATES OF ERROR
BASED ON FLOW RESIDUALS AND 2) TO DEVELOP SELF-ADAPTIVE SCHEMES TO
REDUCE LOW ERRORS. THE PROJECT EXPLORES THESE DIFFICULT QUESTIONS
AND CONCENTRATES ON THE DEVELOPMENT OF UNIQUE ALGORITHMS FOR RE-
SOLVING THEM. ATTENTION IS GIVEN TO COMPLEX FLOW PHENOMENA IN
REACTING FLUIDS AND EMPHASIS ON MODELS OF LASER FLOW FIELDS.

COMPUTER * THOUGHT CORP ARMY $ 0
1721 W PLANO PKWY - STE 125
PLANO, TX 75075
DR MARK L MILLER
TITLE:
PROTOTYPE INTELLIGENT MAINTENANCE TUTORING SYSTEM
T 221 OFFICE: ARI/PERI

’ "I"’;

Ay
P A

2 e s

THE UTILIZATION OF INTELLIGENT MAINTENANCE TUTORING SYSTEMS ACROSS

A WIDE RANGE OF APPLICATIONS CAN BRING A NEW LEVEL OF ABILITY AND
LEARNING. TO DEMONSTRATE THE POTENTIAL INHERENT IN THIS CONCEPT,
COMPUTER * THROUGHT WILL BUILD AND DELIVER A SOFTWARE SYSTEM THAT IS
A WORKING PROTOTYPE FOR A MAINTENANCE TRAINING SYSTEM FOR ASSISTING
PERSONNEL IN FAULT DIAGNOSIS AND REPAIR OF DEFECTIVE M16 INFANTRY
RIFLES. THE METHODOLOGY UTILIZED IN THIS PROTOTYPE WILL BE APPLIC-
ABLE TO OTHER SYSTEMS. THE TRAINING SYSTEM WILL INCLUDE AN EXPERT
SYSTEM TO HELP THE USER IN FAULT DIAGNOSIS AND A COMPUTER-BASED
TRAINING MODULE TO TEACH THE USER THE NECESSARY SKILLS TO EFFECT THE
REPAIR. THE SYSTEM WILL EXECUTE ON AN IBM PERSONAL COMPUTER, XT OR
AT OR A COMPATIBLE MACHINE. THE PROTOTYPE WILL DEMONSTRATE THAT AN
INTELLIGENT TUTORING SYSTEM CAN BE PRODUCED AND FIELDED ON A PERSONAL
COMPUTER SYSTEM. IT WILL SHOW THAT COMBINING AN EXPERT SYSTEM WITH
TRADITIONAL COMPUTER-BASED TRAINING RESULTS IN A SYSTEM THAT: (a)
ADAPTS TO THE USER'S LEVEL OF EXPERTISE AND (o) PROVIDES INSIGHT
THROUGH THE DOMAIN EXPERTISE. THE FINAL REPORT WILL DISCUSS HOW TO
EXTEND THIS EXAMPLE FOR A BROAD ARRAY (O" USES.
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COMPUTER SCIENCE INNOVATIONS INC AF $ 49,885
1280 CLEARMONT ST NE
PALM BAY, FL 32905
ROBERT J WHITE
TITLE:
ADAPTIVE NULLING BY ELECTRICAL SURFACE CONTROL OF A REFLECTOR
ANTENNA
T 53 OFFICE: RADC/DOR

AN INNOVATIVE APPROACH TO FORMING A NULL IN THE SECONDARY PATTERN
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OF A REFLECTOR ANTENNA IS DEVELOPED BY THIS PROJECT. AN ELECTRONIC-
ALLY CONTROLLABLE REFLECTIVE SURFACE BEING DEVELOPED ON A NASA SBIR
IS THE STARTING POINT FOR THE WORK. THIS PROJECT EXTENDS THE PERFOR-
MANCE OF THE SURFACE SO THAT IT IS USEFUL AS A NULL FORMER. THE RE-
SULT IS CONSIDERABLY REDUCED COST OF NULL STEERING ANTENNAS. THE
DEVICE FORMS PART OR ALL OF THE ANTENNA'S MAIN REFLECTOR OR ITS SUB-
REFLECTOR. THE REFLECTIVE PHASE (AND AMPLITUDE IF REQUIRED) OF EACH
SMALL PORTION OF THE UNIQUE SURFACE IS CONTROLLABLE SO THAT THE TOTAL
PATTERN REFLECTED OFF THE SURFACE IS CONTROLLABLE. IN THIS PROJECT,
THE USE OF THIS DEVICE TO FORM ANTENNA NULLS IS EXPLORED. THE
NECESSARY DESIGN IMPROVEMENTS TO THE BASIC NASA SURFACE ARE DEVELOPED
AND TOTAL ANTENNA PERFORMANCE USING THE DEVICE AS A NULL STEERER IS
PREDICTED. PHASE 2 OF THIS PROJECT WILL VERIFY NULLING PERFORMANCE
BY MEASUREMENTS.

COMPUTER TECHNOLOGY ASSOCS INC AF $ 49,617
5670 S SYRACUSE CIRCLE - STE 200
ENGLEWOOD, CO 80111
RICHARD deJARDINS
TITLE:
DISTRIBUTED C3I DATA BASE
T 38 OFFICE: ESD/XRCT

WE WILL DEVELOP, AND VERIFY THE FEASIBILITY OF, A DESIGN CONCEPT FOR
A DISTRIBUTED DATABASE MANAGEMENT SYSTEM TO SUPPORT C31I IN THE YEAR
2000 TIME FRAME. THE DESIGN CONCEPT WE PROPOSE CONSISTS OF A RULE-
BASED EXPERT SYSTEM FRONT END TO ADVANCED DISTRIBUTED DATABASE MAN-
AGEMENT CAPABILITIES, OPERATING ON A DISTRIBUTED DATABASE DESIGNED
SPECIFICALLY TO MEET SURVIVABILITY REQUIREMENTS. THE CONCEPT
ADDRESSES THE KEY PROBLEMS OF: DATA REDUNDANCY IN A DISTRIBUTED

CHITECTURE; DISTRIBUTED DATABASE RECOVERY, ESPECIALLY FROM NETWORK
PARTITIONING; AND PRIORITIZATION OF SYSTEM ACTIVITIES AS A MECHANISM
TO DEAL EFFECTIVELY WITH INFORMATION OVERLOAD.

COMPUTER TECHNOLOGY ASSOCS INC NAVY $ 48,819
5670 S SYRACUSE CIR - STE 200
ENGLEWOOD, CO 80111
ROB BLUMBERG
TITLE:
DATA FUSION TECHNOLOGY
T 54 OFFICE: NAVSEA

”

THE PURPOSE OF THIS SBIR IS TO INVESTIGATE AND DESCRIBE AN AUTOMATED
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SYSTEM WHICH WILL ENABLE THE SHIP COMMANDING OFFICER TO OBTAIN PRE-
CISE, RELEVANT DATA IN DECISION-ORIENTED FORMATS. THE CRITICAL RE- o
QUIREMENT FOR THIS SYSTEM IS THAT IT OPERATE IN A HIGHLY DECEN-

PR )

TRALIZED, HETEROGENEOUS INFORMATION ENVIRONMENT. IN PHASE I OPERA- X
, TION, FUNCTIONAL AND PERFORMANCE REQUIREMENTS WILL BE DESCRIBED AND Ry
k) THE OVERALL ARCHITECTURE WILL BE FORMULATED. THE KEY INNOVATION WILL =
BE TO COUPLE A GRAPHICAL INTERFACE TO SPATIAL DATA WITH A DATA FUSION N
SYSTEM. TWO DATABASE ARCHITECTURES WILL BE EVALUATED, THE COMPOSITE $
, APPROACH AND THE FEDERATED MODEL. THE SYSTEM WILL EMBED A KNOWLEDGE “h
) BASE WHICH (1) RELATES QUERIES TO INFORMATION SOURCES RESIDING IN EX- .
. TERNAL DATABASES (2) CONTAINS THE PROCEDURES FOR ACCESSING THE DATA. 7
| AS CONSULTANT, COMPUTER CORPORATION OF AMERICA WILL INVESTIGATE THE
Y FEASIBILITY OF BUILDING ON ITS PREVIOUS WORK ON SPATIAL DATABASE A
v MANAGEMENT SYSTEM (SDMS) FOR THE USS CARL VINSON, AND MULTIBASE. A
N
CONSULTANT 'S CHOICE INC ARMY $ 73,158 -
8601 DUNWOODY PL - STE 122 )
X ATLANTA, GA 30338 o
: H BENNETT TEATES 0
[ TITLE: N
TACTICAL WEATHER EXPERT >
T 74 OFFICE: LABCOM/ASL oL
: s
. :'
EFFECTIVE INTELLIGENCE PREPARATION OF THE BATTLEFIELD (IPB) MUST he)
INCLUDE WEATHER PREDICTION, ANALYSIS, AND EFFECTS. IT IS WITHIN THE 2
it 3

ARTIFICIAL INTELLIGENCE (AI) STATE-OF-THE-ART TO DEVELOP AN EXPERT
SYSTEM FOR TACTICALLY DEPLOYED COMPUTERS TO ASSIST CORPS AND DIVISION
, STAFF PLANNERS IN DETERMINING AND INTEGRATING WEATHER EFFECTS INTO
TACTICAL PLANNING. CCI WILL COMBINE A STATE-OF-THE-ART KNOWLEDGE-
\ ENGINEERING TOOL WITH GRAPHICAL VISUAL DISPLAY AND DATA BASE MANAGE-
MENT SYSTEM (DBMS) INTEGRATION TO DEMONSTRATE AND EVOLVE "EXPERT"
ASSISTANCE FOR THE TACTICAL ENVIRONMENT.
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p COOPER COMPUTER SERVICES ARMY $ 31,667
/ PO BOX 11286
y SAN FRANCISCO, CA 94101
PETER G COOPER
. TITLE:
‘ VECTORIZATION OF TABS-3
T 204 OFFICE: WES

TABS-3 IS FORTRAN COMPUTER CODE FOR A FINITE ELEMENT MODEL OF THREE
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DIMENSIONAL FLOW. THE CODE WAS DEVELOPED ON A PRIME 550, WHICH IS

A SCALAR PROCESSOR. IT IS CURRENTLY BEING RUN ON A CYBER 205 AND HAS

BEEN RUN ON A CRAY 1. IN ORDER TO REDUCE COSTS, THE CODE WILL BE

VECTORIZED IN ORDER TO BETTER UTILIZE THE ARCHITECTURE OF VECTOR PRO-

CESSOR. ATTEMPTS WILL BE MADE TO IMPLEMENT SPECIFIC CHANGES IN THE
MACHINE NECESSARY FOR BOTH THE CYBER AND THE CRAY, AND TO SUGGEST

i CHANGES THAT ARE MACHINE DEPENDENT. MODIFICATIONS WILL INCLUDE RE-

WRITING DO LOOPS, REARRANGEMENT OF MEMORY ACCESSES, SUBSTITUTION OF

MEMORY FOR I/0, AND RESTAGING I/O DURING COMPUTATION.
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COPROCESSOR CORP ARMY $ 45,579
PO BOX 4593
FORT WALTON BEACH, FL 32549
DONALD J IMSAND
TITLE:
COMPUTER-AIDED JAMMING CALCULATIONS FOR RANGE AND DOPPLER
CORRELATED RADARS
T 59 OFFICE: CECOM/AMSEL
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THIS RESEARCH EFFORT WILL PRODUCE COMPUTER SOFTWARE WHICH CAN BE

USED WITH AN MS-DOS COMPUTER TO 1) COMPUTE THE JAMMING PARAMETERS

NECESSARY FOR JAMMING A CORRELATED RANGE/DOPPLER RADAR SYSTEM, 2)

APPLY THOSE PARAMETERS IN A RADAR/ECM SIMULATION TO VERIFY THAT THE e
JAMMING PARAMETERS ARE EFFECTIVE, AND 3) DISPLAY RESULTS OF THE SIMU- d
LATED JAMMING PERFORMANCE BOTH GRAPHICALLY AND BYTAB{LAR PRINTOUT. ;
THE SOFTWARE CODE WILL INCLUDE MODELS OR MODULES FOR THE TARGET, o
ENVIRONMENT, PULSE DOPPLER RADAR, ECM, AND OUTPUT DATA TABULATION ?ﬂx
AND GRAPHICS DISPLAY. MANY OF THE PARAMETERS OF THE MODELS AND MO- N
DULES WILL BE SELECTABLE BY THE USER FOR A GIVEN RUN. THE SOFTWARE R
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WILL BE OF MODULAR CONSTRUCTION SO ADDITIONAL MODULES (E.G., ANTENNA, k?'
CLUTTER) CAN BE READILY ADDED TO INCREASE THE SIMULATION CAPABILITY e
AS REQUIRED. THE SOFTWARE WILL BE COMPLETELY DOCUMENTED INCLUDING i
USER INSTRUCTIONS. ~am

N

e

CORDEC CORP DARPA $ 49,985 N
PO BOX 188 - 8270-B CINDER BED RD e
LORTON, VA 22079 ‘;’
DR RAYMOND J WEIMER E
TITLE: R
VANADIUM-GALLIUM HIGH-CURRENT HIGH-FIELD SUPERCONDUCTORS FABRICATION o
T 6 OFFICE: DARPA RO

A

COMMERCIAL HIGH-FIELD SUPERCONDUCTORS ARE PRESENTLY BASED ON 3{!
JAoP
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NIOBIUM-TIN TAPE PRODUCED BY A CHEMICAL VAPOR DEPOSITION PROCESS.
MAJOR DRAWBACKS INCLUD HIGH-COST, MAGNETIC FIELDS. WE PROPOSE TO
FABRICATE VANADIUM-GALLIUM SUPERCONDUCTING WIRES AND SHEETS USING NEW
VAPOR DESPOSITION PROCESSES WE DEVELOPED FOR PRODUCING STRUCTURAL
METAL MATRIX COMPOSITES. VANADIUM-GALLIUM SUPERCONDUCTORS NOT ONLY
POSSESS HIGHER CRITICAL CURRENT DENSITIES, BUT THEY ARE FABRICATED
PROM CONSTITUENTS REASONABLY ABUNDANT IN THE U.S. BOTH NIOBIUM AND
TIN COME FROM FOREIGN SOURCES--AN IMPORTANT STRATEGIC MATERIALS CON-
SIDERATION. WIRES WILL BE FABRICATED IN DIAMETERS OF APPROXIMATELY
1.8 mm SQUARE MILLIMETER WITH TRANSITION TEMPERATURES TYPICALLY OF
THE ORDER 16-18 K. UNIDIRECTIONAL SHEETS, 125 mm ON A SIDE, FABRI-
CATED IN THICKNESSES OF APPROXIMATELY 0.25 mm, WILL HAVE SIMILAR
AREAL DENISITES (20,000 FILAMENTS PER cm OF WIDTH). CRITICAL TEMPE-~
RATURES, MECHANICAL PROPERTIES, AND MICROSTRUCTURES WILL BE EVALU-
ATED AND USED TO SET GUIDELINES FOR A PHASE II SCALE-UP AND
OPTIMIZATION OF THE PROCESSES.

CORDEC CORP AF $ 49,986
8270-B CINDER BED RD
LORTON, VA 22079
DR RAYMOND J WEIMER
TITLE:
FABRICATION OF THIN-WALLED SEAMLESS TUBES FROM GRAPHITE/MAGNESIUM
PRECURSOR TAPES
T 157 OFFICE: AFWAL/ML

THIN-WALLED TUBULAR STRUCTURES ARE EXTREMELY USEFUL FOR STRUTS AND
JOINTS IN LIGHTWEIGHT TRUSSES FOR SPACE PLATFORMS, FOR ANTENNA SUP-
PORT SYSTEMS, AND, PERHAPS, EVEN FOR WAVEGUIDES. ON THE BASIS OF
MASS-SPECIFIC PROPERTIES, GRAPHITE-FIBER-REINFORCED MAGNESIUM (GR/MG)
COMPOSITES HAVE THE GREATEST POTENTIAL TO SATISFY AEROSPACE STRUCTUR-
AL REQUIREMENTS FOR STRENGTH AND DIMENSIONAL STABILITY (STIFFNESS AND
THERMAL EXPANSION). NEWLY DEVELOPED MANUFACTURING PROCESSES WILL BE
USED TO PRODUCE GR/MG COMPOSITE PRECURSOR TAPES BY VAPOR DEPOSITION
TECHNIQUES. THE FIBERS WILL BE PITCH-BASED CARBON AT A VOLUMEN FRAC-
TION OF 0.5 AND CONFIGURED AS AN 8000-END TAPE. OUR PROCESS OFFERS
ULTRA-THIN PLIES (0.0003 TO 0.0004 INCH, WITH EXCELLENT CONTROL OF

FIBER VOLUME FRACTION, THEREBY, AFFORDING THE MATERIALS DESIGNER UN-
PRECEDENTED FLEXIBILITY IN SPECIFYING DIMENSIONAL STABILITY, MODULUS, ;!
OR STRENGTH IN LAMINAE AND FINAL PROPERTIES IN THE LAMINATED COMPO- ;
SITE STRUCTURE. THESE TAPES WILL BE FABRICATED INTO UNIDIRECTIONALLY ::1
N
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REINFORCED DEMONSTRATION TUBES APPROXIMATELY 12 INCHES IN LENGTH, ONE
INCH IN DIAMETER, AND APPROXIMATELY 0.020 INCH IN WALL THICKNESS.
PRELIMINARY CHARACTERIZATION OF THESE TUBES WILL ESTABLISH DESIGN
GUIDELINES FOR A PHASE II OPTIMIZATION AND SCALE-UP OF THE PROCESS.

CORDEC CORP. SDIO $ 49,899
8270-B CINDER BED RD., P.0O. BOX 188
LORTON, VA 22079
RAYMOND J. WEIMER, PHD
TITLE:
SILICON/CARBIDE TITANIUM COMPOSITE STRUCTURAL ELEMENTS FOR
SPACE-BASED NUCLEAR POWER SOURCES
T 11 OFFICE:

THE ENORMOUS POWER REQUIREMENTS OF PROSPECTIVE TACTICAL AND
STRATEGIC DEFENSE SYSTEMS IN SPACE WILL REQUIRE NUCLEAR REACTOR SYS-
TEMS, WHICH PRESENT A HOST OF MATERIALS ENGINFRRING CHALLENGES DUE
TO WEIGHT AND HIGH-TEMPERATURE PERFORMANCE ERIA. IN THE SP-100
SPACE-BASED 100-KILOWATT NUCLEAR REACTOR SYSTEM, PRELIMINARY DESIGN
OF THE RADIATOR FRAME WAS BERYLLIUM, AND PROPERTY TRADE-OFF ANALYSES
SHOWED THAT SILICON CARBIDE FIBER REINFORCED TITANIUM (SiC/Ti) COM-
POSITE WAS AN ADVANTAGEOUS SUBSTITUTE MATERIAL. RECENT DEVELOPMENTS
IN THE MANUFACTURE OF ULTRA-THIN METAL MATRIX COMPOSITE PRECURSOR
TAPES BY PHYSICAL VAPOR DEPOSITION TECHNIQUES WILL BE EXPLOITED TO
FABRICATE CONTINUOUS SiC/Ti TAPES AND FROM THESE TO CONSOLIDATE
60-PLY, 30-MIL SHEETS OF HIGH-QUALITY COMPOSITE MATERIAL. THESE TEST
PANELS WILL BE CHARACTERIZED IN TERMS OF MECHANICAL PROPERTIES,
DENSITIES, AND MICROSTRUCTURES. DESIGN GUIDELINES WILL BE ESTAB-
LISHED FOR A PILOT SCALE PROCESS IN WHICH A PHASE II PARAMETRIC
OPTIMIZATION CAN BE CARRIED OUT.

CORDEC CORP. SDIO $§ 49,891
8270-B CINDER BED RD.
LORTON, VA 22079
RAYMOND J. WEIMER, PHD
TITLE:
SURVIVABILITY OF METAL MATRIX COMPOSITE SPACE STRUCTURES
T 7 OFF ICE:

METAL MATRIX COMPOSITE (MMC) MATERIALS ARE BEING PROPOSED FOR
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NUMEROUS STRUCTURAL ELEMENTS IN SPACE-BASED MISSILE DEFENSE SYSTEMS.
THE VULNERABILITY OF SUCH NEW MATERIALS TO KINETIC AND DIRCETED
ENERGY THREATS AND NUCLEAR BLAST EFFECTS IS NOT KNOWN. SUCH DATA IS
CRUCIAL TO DEVELOPMENT OF HARDENING TECHNIQUES AND ENGAGEMENT STRATE-
GIES THAT ASSURE SUCCESSFUL DEPLOYMENT. GRAPHITE FIBER REINFORCED
ALUMINUM COMPOSITES HAVE A DEMONSTRATED CAPACITY TO RETAIN STRENGTH
AND STRUCTURAL INTEGRITY APTER EXPOSURE TO HIGH ENERGY LASER RADIA-
TION. THIS COMPOSITE, ALONG WITH GRAPHITE/MAGNESIUM AND GRAPHITE/
COPPER, COMPRISES MOST OF THE ANTICIPATED STRUCTURAL APPLICATIONS.

IN PHASE I, THESE NEW THIN-GAUGE MMC'S MANUFACTURED BY VAPOR DEPOSI-
TION METHODS WILL BE CHARACTERIZED BEFORE AND APTER EXPOSURE TO HIGH
ENERGY LASER RADIATION. DAMAGE ASSESSMENT WILL SUGGEST AVENUES FOR
FURTHER DEVELOPMENTS, SUCH AS PROTECTIVE COATINGS. SUITABILITY FOR
USE IN PRIMARY STRUCTURES OR AS SHIELDING MATERIAL WILL BE EVALUATED.
A PRELIMINARY ASSESSMENT OF OTHER THREATS WILL BE USED TO FORMULATE
A PHASE 11 STRATEGY FOR DEVELOPING A MEANINGFUL DESIGN DATA BASE ON
THESE MATERIALS.

CORDEC CORP. SDI1O $ 49,828
8270-B CINDER BED RD.
LORTON, VA 22079
RAYMOND J. WEIMER, PHD
TITLE:
METAL MATRIX COMPOSITE BARREL MATERIALS FOR ELECTROMAGNETIC RAIL
GUNS
T 2 OFFICE:

COPPER ALLOY ELECTRODES IN ELECTROMAGNETIC RAIL GUNS SUFFER UN-
ACCEPTABLE EROSION DAMAGE DURING FIRING. MOREOVER, THE LACK OF HIGH
TEMPERATURE STRENGTH AND DIMENSIONAL STABILITY DEGRADE THE ACCURACY
OF THE GUN. RECENT DEVELOPMENTS IN PHYSICAL VAPOR DEPOSITION TECHNI-
QUES HAVE MADE POSSIBLE SOME NOVEL APPROACHES TO THESE PROBLEMS.
ION-PLATED GRAPHITE/COPPER COMPOSITES WILL BE FABRICATED WITH P-100
CARBON FIBERS. IN ADDITION TO ZERO COEFFICIENT OF THERMAL EXPANSION,
A YOUNG'S MODULUS OF ABOUT 415 GPa (60 Msi) IS ANTICIPATED AT A TEN-
SILE STRENGTH OF ABOUT 1.4 GPa (200 ksi). AN ION-PLATED TUNGSTEN
COATING ON THIS COMPOSITE WILL SERVE AS A PROTOTYPE OF CONDUCTIVE RE-
FPRACTORY WEAR COATINGS. HIGH ENERGY LASER RADIATION WILL BE EVALU-
ATED AS A MATERIAL SCREENING TOOL FOR GUN RAIL IMPROVEMENTS BY ESTAB-
LISHING DAMAGE THRESHOLDS ON ACTUAL MATERIALS. ALL MATERIALS WILL BE
CHARACTERIZED IN TERMS OF MECHANICAL PROPERTIES AND MICROSTRUCTURES.

T N Y
VRN

v

2248,

o

LANS
PP 4
L

b




SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 122
FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

SBCANNING ELECTRON MICROSCOPY WILL BE USED TO OBTAIN TENSILE FRACTO-
GRAPHS AND TO EXAMINE THE TYPE AND LOCUS OF THERMAL DAMAGE.
PRELIMINARY MATERIAL DESIGN GUIDELINES WILL BE ESTABLISHED FOR A
PHASE II DEVELOPMENT EFFORT THAT ADDRESSES BULK AND SURFACE MODI[FIERS
THAT FURTHER IMPROVE PERPORMANCE.

CORIOLIS CORP AF $ 49,850
15315 SOBEY RD
SARATOGA, CA 95070
ARTHUR H IVERSEN
TITLE:
HIGH POWER MICROFOCUS X~RAY TUBE FOR REAL TIME AND COMPUTERIZED
INSPECTION
T 159 OFFICE: AFWAL/ML

A SUCCESSFUL COMPLETED SBIR PHASE I PROGRAM DEMONSTRATED A NEW CLASS
OF LIQUID COOLED X-RAY TUBE ANODE HEAT EXCHANGE SURFACES SUITABLE FOR
USE IN LIQUID COOLED HIGH POWER MICROFOCUS ROTATING ANODE X-RAY
TUBES. SUCH A CONTINUOUS DUTY TUBE CAN BE EXPECTED TO HAVE ABOUT 20
X MORE POWER THAN CURRENTLY USED FIXED ANODE TUBES. IN GENERAL, THIS
POWER INCREASE TRANSLATES DIRECTLY INTO ABOUT A 20 X INCREASE IN SYS-
TEM THROUGHPUT POR COMPUTERIZED AND PILM INSPECTION TECHNIQUES AND
HIGH THROUGHPUT AND SUPERIOR IMAGES (INCREASED COUNTING STATISTICS
FOR IMPROVED CONTRAST) FOR REAL TIME BLADE OR MOTOR INSPECTION SYS-
TEMS. THIS PHASE I PROGRAM WILL DEVELOP AND DEMONSTRATE A LONG-LIVED
(500 HR. MINIMUM) MICROFOCUS ELECTRON GUN SUITABLE FOR HIGH KV (200-
300 KV) ANALOG AT A SCALED VOLTAGE CONSISTANT WITH FIXED ANODE USE.
THE GOAL OF THE PHASE I PROGRAM IS TO DEVELOP AN ELECTRON GUN WHICH
WILL PRGVIDE 14MA INTO A 0.2MM MICRO FOCAL SPOT. THE ELECTRON GUN
WILL BE CAPABLE OF DEVELOPING A POWER LEVEL OF 2,000 WATTS (20 DEG
TARGET ANGLE) OR 3,000 WATTS (13 DEG TARGET ANGLE) AT MAXIMUM

300 KV OPERATION.

COVALENT TECHNOLOGY CORP ARMY $ 49,886
PO BOX 1868 -3941 RESEARCH PK DR

ANN ARBOR, MI 48106

DR MICHAEL G PAPPAS

TITLE:
RAPID DIPSTICK DOT-ELISA FOR LEPTOSPIROSIS 2
T 210 OFFICE: AMRDC/SGRD -
o
LEPTOSPIROSIS IS AN ACUTE, FEBRILE, POTENTIALLY FATAL BACTERIAL -
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ELISA FOR L. iNTERROGANS WILL REPRESENT A SiGNIF|CANT [MPROVEMENT
OVER EXISTING CULTURE METHODS AND DIAGNOSTIC TESTS WHICH ARE TEDIOUS,
TIME~-CONSUMING, AND EXPENSIVE. THI!S RAPID, VISUALLY READ TEST RE-
QUIRES MINIMAL TECHNICAL SKILL, NO LABORATORY EQUIPMENT, AND IS COST-
EFFECTIVE; THE REACTED DIPSTICK MAY BE KEPT AS A PERMANENT RECORD.
THE SIMPLICITY, SAFETY AND VERSATILITY OF THE DIPSTICK DOT-ELISA

. MAKES THIS ECONOMICAL PROCEDURE ESPECIALLY AMENABLE TO COMMERCIAL

' APPLICATION FOR USE BY PHYSICIANS IN HOSPITALS AND SMALL CLINICS TO
DETECT HUMAN LEPTOSPIROSIS AND BY VETERINARIANS [N THE FIELD FOR
DIAGNOSIS OF THIS DISEASE IN LIVESTOCK.

. FISCAL YEAR 1986 o
] ';\
. AWARDED 4
X SUBMITTED BY DEPT AMOUNT j;
____________ - - _——— ———— [ A
‘-4‘
_4‘
: INFECTION IN MAN. THE OBJECTIVES OF THiS PROJECT ARE TO 1) DEVELOP o
; A DIPSTICK DOT IMMUNOBINDING ASSAY (DOT-ELISA) FOR RAPID AND ECONOM- N
" ICAL DETECTION OF SERUM ANTIBODIES TO PATHOGENIC SEROVARS OF LEPTO- N
SPIRA INTERROGANS, 2) EVALUATE THE DOT-ELISA USING HUMAN SERA HAVING N
" ANTBOD.ES TO SEROVARS OF L. INTERROGANS, 3) OPTIMiZE TEST COMPONENTS B
N SUCH AS PATIENT SERUM DILUTION, ENZYME-CONJUGATED ANTIBODY, AND SUB- A
N STRATES, AND 4) DETERMINE ASSAY CROSS-REACTIVITY USING SERA FROM 2
\ PATIENTS WITH OTHER DISEASES. THE DEVELOPMENT OF A DIPSTICK DOT- g

CRAIG DEVELOPMENT CORP DARPA $ 50,000
7767 E QUAKER RD
ORCHARD PARK, NY 14127
DWIGHT R CRAIG
, TITLE:
i SMALL HIGH POWER HiGH ENERGY DENSITY BATTERIES
e T 9 OFF ICE: DARPA

j; THE MILITARY SERVICES ARE IN CONSTANT NEED OF IMPROVEMENTS I[N :
. PERFORMANCE OF ALL TYPES OF BATTERIES. NORMALLY, THESE IMPROVEMENTS ]
- COME IN THE FORM OF SMALL EVOLUTIONARY CHANGES IN PRODUCT[ON METHODS N

AND MATERIALS, AND OCCASIONALLY AS A STEPWISE CHANGE DUE TO USE OF A

NEW BASIC MATERIAL. THE PRESENT SOLICITATION TOPIC SEEKS A NEW

APPROACH THAT WILL PRODUCE ANOTHER STEP IMPROVEMENT, OR HOPEFULLY,

EVEN A QUANTUM JUMP IN PERFORMANCE. THE ENCLOSED PROPOSAL DESCRIBES

AN [NNOVATIVE CONCEPT FOR BATTERIES THAT OFFERS A FULL QUANTUM LEAP

IN PERFORMANCE. FEASIBILITY HAS BEEN SHOWN FOR THIS BATTERY AT Wh/#,

OVER 10,000 W/#, 13 Wh/cu. in., AND SHORT-TERM OR INTERMITTENT DIS-

CHARGE AT EXTREMES OF TEMPERATURE. IT IS A SECONDARY BATTERY, BE- T

LIEVED TO BE CAPABLE OF BEING STORED FULLY CHARGED, OR OF BEING

INTERMITTENTLY OR FULLY DISCHARGED, OVER A LONG PERiOD OF TIME. IT

[S PROPOSED HERE TO DEMONSTRATE THAT LONG STORAGE OR DISCHARGE i
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PERIODE ARE INDEED FEASIBLE WITH THIS NEW BATTERY.

CRC-EVANS PIPELINE INTERNATIONAL INC NAVY $ 88,500

11601 N HOUSTON-ROSSLYN RD

HOUSTON, TX 77086

MILTON D RANDALL

TITLE:

INTELLIGENT WELD PROCESS CONTROL SYSTEM
T 66 OFFICE: NAVSEA

A RESEARCH PROGRAM IS PROPOSED TO ESTABLISH THE FEASIBILITY OF COM-
BINING THE COMPREHENSIVE RULE-BASE OF AN EXPERT ARC WELDING SYSTEM
WITH SENSORY FEEDBACK AND CONTROL ALGORITHMS TO INITIALLY SET AND
ADAPTIVELY CONTROL THE WELD PROCESS IN A CHANGING ENVIRONMENT. IT
WILL BE THE OBJECTIVE OF THE PROPOSED RESEARCH TO DEMONSTRATE THE
FPEASIBILITY OF ACCOMPLISHING THIS FOR BOTH CONVENTIONAL JOINTS AND
NARROW GAP JOINTS WELDED WITH THE GAS TUNGSTEN ARC, GAS METAL ARC, OR
SUBMERGED ARC WELDING PROCESSES. A FURTHER OBJECTIVE OF THE OVERALL
RESEARCH EFFORT WILL BE TO ESTABLISH THE FEASIBILITY OF NOT ONLY
ADAPTIVELY CONTROLLING THE WELD PROCESS BUT OF PROVIDING REAL TIME
MONITORING AND QUALITY CONTROL AS WELL. THE RESEARCH WILL FURTHER
RESULT IN A MORE FUNDAMENTAL UNDERSTANDING OF THE ARC WELD PROCESSES,
PARTICULARLY IN THE FPORM OF STOCHASTIC AND DYNAMIC MODELS.

CREARE INC ARMY $ 55,544
PO BOX 71 - ETNA RD
HANOVER, NH 03755
DR BHARATAN PATEL
TITLE:
AN EXPERT ASSISTANT FOR COMPUTATIONAL FPLUID DYNAMICS
T 43 OFFICE: AVSCOM/AMSAV

CREARE WILL EVALUATE THE FEASIBILITY OF USING KNOWLEDGE-BASED
SOFTWARE, IN THE FORM OF AN EXPERT ASSISTANT, TO ENHANCE THE FUNC-
TIOMALITY OP COMPUTATIONAL FLUID DYNAMICS (CFD) SOFTWARE. WE WILL
EXAMINE VARIOUS ASPECTS OF CPD AND IDENTIFY AREAS IN WHICH HUMAN
EXPERTISE CAN MAKE A SIGNIFICANT CONTRIBUTION. WE WILL MEASURE

THE EFFPECTS OF APPLYING SUCH EXPERTISE ON TIME REQUIRED FOR PROBLEM
SETUP, TIME REQUIRED FOR PROBLEM SOLUTION, AND QUALITY AND CORRECT-
NESS OF RESULTS. WE WILL APPLY KNOWLEDGE-ENGINEERING TECHNIQUES TO
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DESCRIBE THE NATURE OF THIS EXPERTISE AS "DOMAIN KNOWLEDGE", AND WILL
DETERMINE THE APPROPRIATENESS OF USING A KNOWLEDGE-BASED SYSTEM TO
ADD SUCH EXPERTISE TO A CFD CODE, AS AN AID TO THE USER.

CREARE, INC. SDIO $ 49,529
P.O. BOX 71, ETNA RD.
HANOVER, NH 03755
JAVIER A. VALENZUELA
TITLE:
LIGHT WEIGHT, REMOTELY DEPLOYABLE HEAT PIPE RADIATOR
T 4 OFFICE:

THE HEAT REJECTION NEEDS OF SPACECRAFT ARE PROJECTED TO INCREASE BY
ORDERS OF MAGNITUDE OVER THE COMING DECADES AS BOTH MILITARY AND
CIVILIAN SPACE MISSIONS OPERATE AT GREATER POWER LEVELS. ADVANCED
SPACE RADIATOR SYSTEMS WILL NEED TO BE DEVELOPED TO MEET THOSE NEEDS.
BECAUSE OF THE LARGE RADIATING SURFACE REQUIRED, THESE ADVANCED RADI-
ATOR SYSTEMS WILL NEED TO BE CONSTRUCTED OR DEPLOYED IN SPACE. A
NOVEL DESIGN FOR SUCH A RADIATOR MODULE IS PROPOSED, WHICH HAS THE
POTENTIAL FOR SIGNIFICIANT REDUCTIONS IN WEIGHT, AND INCREASES IN
PERFORMANCE. A UNIQUE FEATURE OF THE DESIGN IS THAT THE RADIATOR CAN
BE TRANSPORTED COMPACTLY AND THEN REMOTELY DEPLOYED IN SPACE. PHASE
I OF THIS PROJECT WILL ASSESS THE FEASIBILITY OF THE PROPOSED CONCEPT
BY PERFORMING A PROOF-TO-CONCEPT EXPERIMENT AND DEVELOPING SCOPING
ANALYSES TO PREDICT THE EXPECTED THERMAL PERFORMANCE OF THE RADIATOR.
IF PROVEN FEASIBLE, A PROTOTYPE HEAT PIPE RADIATOR WILL BE BUILT AND
TESTED IN PHASE II.

CREARE, INC. SDIO $ 99,964
P.O. BOX 71, ETNA RD.
HANOVER, NH 03755
PAUL H. ROTHE, PHD
TITLE:
CRYOGENICALLY COOLED PULSED CONDUCTOR
T 2 OFFICE:

THE OPERATION OF ELECTROMAGNETIC LAUNCHERS AT CRYOGENIC TEMPERATURES
POTENTIALLY OFFERS HIGHER EFFICIENCY OF PROPULSION AND RATE OF
FIRING. ASSESSMENT OF THE FEASIBILITY AND OPERATBILITY OF CRYOGENIC
E-M LAUNCHERS IS HINDERED, HOWEVER, BY THE LACK OF RELEVANT EXPERI-
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ENCE. DURING PHASE I, WE WILL DEVELOP THE FOUNDATION FOR THE DE-
MONSTRATION LAUNCH OF A CRYOGENIC RAIL GUN.

CREARE, INC. SDIO $ 53,973
P.O0. BOX 71, ETNA RD.
HANOVER, NH 03755
PAUL H. ROTHE, PHD
TITLE:
MATERIALS DEVELOPMENT FOR PULSED CONDUCTORS
T 2 OFFICE:

THE PROPOSED PROJECT WILL DEVELOP MATERIALS AND SUPPORTING THERMAL
TECHNOLOGY LEADING TO DESIGN OF HIGH POWER PULSE CONDUCTORS FOR SPACE
APPI.ICATIONS. 1IN PHSE I WE WILL EVALUATE AN EM GUN SYSTEM, IDENTIFY
ALTERNATIVE MATERIALS AND THERMAL APPROACHES FOR SELECTED COMPONENTS,
AND IDENTIFY TECHNOLOGY REQUIREMENTS. COMPONENT DEVELOPMENT FEASI-
BILITY AND BENEFITS WILL BE DEFINED.

CREARE, INC. SDIO $ 64,153
P.O. BOX 71, ETNA RD.
HANOVER, NH 03755
HERBERT SIXSMITH, PHD
TITLE:
WET TURBOEXPANDER FOR CRYOCOOLERS OF SPACEBORNE SURVEILLANCE
SENSORS
T 3 OFFICE:

THE NEED FOR INCREASING THE SENSITIVITY OF SPACE-BORNE SENSORS WILL
REQUIRE DEVELOPMENT OF LONG-LIFE, HIGHLY EFFICIENT HELIUM LIQUIFIERS.
CONVENTIONAL HELIUM LIQUIFIERS EMPLOY A JOULE-THOMSON EXPANSION VALVE
TO EXPAND THE HELIUM AT TEMPERATURES BELOW ABOUT 10 DEG K. IT HAS
BEEN SHOWN THAT GAINS OF UP TO 30% IN OVERALL CYCLE EFFICIENCY CAN BE
OBTAINED IF THE JOULE-THOMSON VALVE IS REPLACED BY AN EXPANSION
ENGINE OR AN EXPANSION TURBINE. THIS EFFICIENCY GAIN TRANSLATES INTO
A MAJOR REDUCTION IN COMPRESSOR POWER AND RADIATOR WEIGHT. BECAUSE
OF RELIABILITY AND VIBRATION CONSIDERATIONS IT WOULD BE HIGHLY DE-
SIREABLE TO USE MINIATURE "WET" TURBOEXPANDERS INSTEAD OF RECIPROCAT-
ING EXPANSION ENGINES. THIS PROPOSAL DESCRIBED PHASE I OF A PROJECT
TO DEVELOP AND TEST A "WET" CRYOGENIC TURBOEXPANDER OPERATING IN GAS
BEARINGS. THE PRINCIPAL FEATURES OF THE PROPOSED DESIGNS ARE SU-

5
Yy
%]

'\I'-"O :D’ﬁ l
sasa N L

'.
7

« o 5 8 _=
Sy T
;.~ /.'.'l' _1’ :I

)

a’../ 'y
PaLe

(]
&I

“r W
]

LI I}
.
.

L .




RN v b Cal.alatad. 'al tal Nop s g tah ol ad Ral i A Odh 9, NW N WL Py TR LARUwLw A ath g

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 127

FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT

PERIOR RELIABILITY AND HIGH EFFICIENCY. PHASE I OF THE PROGRAM WILL
CONSIST OF ESTABLISHING SPECIFICATIONS FOR THE WET TURBOEXPANDERS AND
PERFORMING PRELIMINARY FLUID DYNAMIC AND MECHANICAL DESIGNS IN ORDER
TO DETERMINE THE TECHNICAL FEASIBILITY OF EMPLOYING A GAS BEARING
TURBOEXPANDER AS A "WET" EXPANDER.

CREARE, INC. SDIO $ 63,245
P.O. BOX 71, ETNA RD.
HANOVER, NH 03755
HERBERT SIXSMITH, PHD
TITLE:
"GENERIC LONG LIFE CIRULATOR FOR SPACECRAFT THERMAL CONTROL
T 5 OFFICE:

FORCED CIRCULATION COOLING SYSTEMS FOR EFFICIENTLY CARRYING SPACE-
CRAFT WASTE HEAT LOADS TO THE RADIATOR ARE EMERGING AS THE APPROACH
OF CHOICE IN A TREND OF RISING POWER LEVELS. RELIABLE LONG LIFE
COOLANT CIRCULATORS CAPABLE OF SATISFYING A WIDE RANGE OF COOLANT
TYPES, FLOW RATES, AND HEADS AT VARIOUS TEMPERATURES DO NOT PRESENTLY
EXIST. THIS PROPOSAL DESCRIBES A DEVELOPMENT PROGRAM TO PRODUCE A
GENERIC CENTRIFUGAL CIRCULATOR CAPABLE OF PROVIDING RELIABLE LONG
TERM CIRCULATION OF LIQUID AND GASEOUS COOLANTS IN THE SPACE ENVIRON-
MENT. THE DESIGN INCORPORATES A HIGH SPEED INDUCTION MOTOR AND SELF
ACTING GAS BEARINGS OF THE TILTING PAD TYPE. THIS APPROACH REPRE-
SENTS A SUBSTANTIAL IMPROVEMENT IN PERFORMANCE AND RELIABILITY AND

AN ORDER OF MAGNITUDE INCREASE IN PUMPING CAPACITY OVER EXISTING
MAGNETIC BEARING UNITS, ALONG WITH SIGNIFICANT SYSTEM WEIGHT SAVINGS.
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CREATIVE OPTICS INC ARMY $ 49,997
32 WILDWOOD DR
BEDFORD, MA 01730
DR JOHN F EBERSOLE
TITLE:
NOVEL TECHNIQUE FOR SMART SENSOR TESTING AND EVALUATION
T 160 OFFICE: TECOM

COI PROPOSES TO DEVELOP A TECHNIQUE FOR PLANNING FIELD TRIAL TES" OF
SURVEILLANCE RECONNAISSANCE SMART SENSORS WHICH WILL (1) MAXIMIZE THE
INFORMATION RESULTING FROM A TRIAL, AND (2) MINIMIZE THE NUMBER OF
FIELD TRAILS REQUIRED TO ASSESS PERFORMANCE. WE UTILIZE TARGET AND
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BACKGROUND SIGNATURES AND PROPRIETARY COI ALGORITHMS TO SELECT
EFFICIENT SERIES OF TESTS WHICH COVER ALL SIGNIFICANT FIELD VARIABLES.

PHASE I WORK WILL DEMONSTRATE THE VALIDITY AND PRACTICALITY OF OUR
TECHNIQUE.

CRIMMINS A G NAVY $ 49,895
1305 FAIRBOURNE CT
LANSDALE, PA 19446
ARTHUR G CRIMMINS
TITLE:
THE QUILL KEYBOARD REPLACEMENT SYSTEM
T 94 OFFICE: NSWC/DL

THE FIRST PROJECT OBJECTIVE IS TO IDENTIFY THE PRODUCTIVITY
ADVANTAGES OF A NEW APPROACH TO THE "KEYBOARD" PROBLEM OF TYPEWRITERS
AND COMPUTERS, AND, MOST IMPORTANT, A COMPUTERIZED METHOD OF TEACH-
ING THIS SYSTEM. TWO HANDGRIPS WITH FIVE FINGER ACTUATED SWITCHES
ARE USED. THUS, 1,024 (2(10) INDIVIDUAL BINARY COMMANDS ARE AVAIL-
ABLE WITHOUT THE HAND MOVEMENTS NEEDED WITH STANDARD KEYBOARD SYSTEMS
WHILE THE OPERATOR RETAINS POSITIONAL CONTROL OF THE HANDGRIPS. PRO-
PUCTIVITY MAY BE IMPROVED BY A FULL ORDER OF MAGNITUDE. THE SECOND
PROJECT OBJECTIVE IS TO DEFINE A SYSTEM THAT WILL PROVIDE THE OPER-
ATOR OF A VEHICLE OR WEAPON SYSTEM WITH OVER 1,000 SEPARATE COMMANDS
DIRECTLY FROM HANDGRIPS. A HELICOPTER PILOT COULD SELECT ELECTRONIC
SYSTEMS, RADIO CHANNELS AND CALL UP SPECIFIC DATA DISPLAYS WITHOUT
TAKING HIS HANDS OFF THE CONTROLS. A PRIMARY OBJECTIVE COMMON TO
BOTH OF THE ABOVE 1S THE DEFINITION OF THE TRAINING/-RETRAINING PRO-
GRAM THAT MUST BE INVESTIGATED VIS A VIS THE AVERAGE USER. THESE
OBJECTIVES WILL BE ACHIEVED BY CONSTRUCTION AND OPERATION OF A

PROOF -OF-CONCEPT MODEL WITH TWO HANDGRIPS (INCORPORATING MOVABLE
"BUTTONS" UNDER THE COMMAND OF THE TEAHCING PROGRAM) INTERFACE WITH
A STANDARD IBM PERSONAL COMPUTER WITH AUDIO/VISUAL SUPPORT.

CRITES ENTERPRISES AF $ 47,890
PO BOX 13651
ST LOUIS, MO 63138
ROGER C CRITES
TITLE:
THIN FILM ELECTRET BOUNDARY LAYER TRANSITION DETECTOR
T 292 OFFICE: AEDC/DOT

A STUDY IS PROPOSED TO DETERMINE THE FEASIBILITY OF DEVELOPING AN
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ECONOMICAL NON-INTRUSIVE BOUNDARY LAYER TRANSITION DETECTOR. THE

NEW DETECTOR CONCEPT IS BASED ON THE "ELECTRET FLUCTUATING PRESSURE
TRANSDUCER", WHICH WAS INVENTED AND PATENTED BY THE PRINCIPLE INVEST-
IGATOR FOR THIS TASK. THE ELECTRET TRANSDUCER 1S MADE FROM THIN
(0.0003 INCH) LAYERS OF SPECIALLY PREPARED AND ELECTRICALLY POLARIZED
PLASTIC FILM. THE TRANSITION DETECTOR WOULD CONSIST OF A THIN (0.001
TO 0.003 INCH) PLASTIC SHEET WITH A LARGE IMBEDDED ARRAY OF MINIATURE
ELECTRET TRANSDUCERS. 1IN THE WIND TUNNEL (OR FLIGHT TEST), THE SHEET
WOULD BE BONDED TO THE MODEL SURFACE. THE MULTIPLEXED OUTPUT OF THE
DETECTOR WOULD BE AN RMS FLUCTUATING PRESSURE MAP OF THE SURFACE. IT
IS A WELL KNOWN FACT THAT TURBULENT BURSTS IN THE TRANSITIONAL BOUND-
ARY LAYER CREATE A CHARACTERISTIC SPIKE IN THE FLUCTUATING SURFACE
PRESSURE INTENSITY. THE PROPOSED THIN FILM DEVICE WOULD DETECT
TRANSITION BY REVEALING THIS SPIKE. IN ADDITION TO BOUNDARY LAYER
INVESTIGATIONS, THE PROPOSED THIN FILM TRANSDUCER ARRAY SHOULD FIND
USE IN THE STUDY OF AERODYNAMIC NOISE, PANEL FLUTTER, AND BUFFET.

CRYOPOWER ASSOC SDiIo $ 54,6061
P.O0. BOX 831
LOS ALAMOS, NM 87544
HENRY L. LAGUER
TITLE:
SUPERCONDUCTING INDUCTIVE ENERGY STORAGE AT 14K
T 5 OFFICE:

INDUCTIVE ENERGY STORAGE OFFERS A MEANS OF GENERATING HIGH PEAK POWER
PULSES FROM A LOW POWER SOURCE. THE MAXIMUM POSSIBLE POWER AMPLIFI-
CATION INCREASES WITH THE TIME CONSTANT OF THE INDUCTOR. SUPERCON-
DUCTING CIRCUITS OFFER INFINITE TIME CONSTANTS. HOWEVER, REFRIGERA-
TION TO MAINTAIN THE SUPERCONDUCTOR AT ITS REQUIRED TEMPERATURE USES
ENERGY, BUT THE HIGHER THIS TEMPERATURE, THE LOWER THE POWER CON-
SUMPTION OF THE REFRIGERATOR. MANY SDI SYSTEMS WILL HAVE ON BOARD
LARGE SUPPLIES OF LIQUID HYDROGEN. IF A SUPERCONDUCTOR CAN BE DE-
VELOPED THAT FUNCTIONS EFFECTIVELY IN LIQUID HYDROGEN, AND IF THE
REFRIGERATION FOR THE SUPERCONDUCTOR CAN BE TiED TO THAT OF THE
LIQUID HYDROGEN THE ENTIRE SYSTEM WOULD BE MORE EFFICIENT. THIS
POTENTIAL SYNERGISM FOR SUPERCONDUCTIVE ENERGY STORAGE ON AN SDI
SPACECRAFT MERITS EXPLORATION. WE PROPOSE TO ANALYZE CONFIGURATION
OPTIONS, STABILITY, STABILIZATION REQUIREMENTS, AND OVERALL PERFOR-
MANCE OF MULTI-FILAMENTARY Nb3Sn SUPERCONDUCTORS IN THE 14 TO 16 K
TEMPERATURE REGION AND TO EXPLORE THE EFFECTS THIS ENERGY STORAGE
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OPTION COULD HAVE ON SOME SDI MISSIONS.

CURTIS WADE ENGINEERING CORP NAVY $ 52,644

17551 LINDA LANE

TUSTIN, CA 92680

WALTER C DAVIS

TITLE:

ACCURATE VELOCITY VECTOR MEASUREMENT SYSTEM
T 87 OFFICE: NAVAIR

A NEW CONCEPT IS PROPOSED THAT COMBINES THE ADVANTAGES OF NARROW-BEAM
OPTICAL SYSTEMS WITH THE LOW BANDWIDTH REQUIREMENTS OF LOW-FREQUENCY
SYSTEMS. THE OBJECTIVE OF THE PHASE I WORK IS TO PROVE THE TECHNICAL
FEASIBILITY OF DEVELOPING AN ACCURATE, COMPACT, SIMPLE, AND HIGHLY
RELIABLE OPTICAL VELOCIMETER THAT WILL BE CAPABLE OF MEASURING THE
VELOCITY VECTORS OF AIRCRAFT BEING CATAPULTED FROM AIRCRAFT CARRIERS
AND THE SPEED AND SINK RATE ON TOUCHDOWN AND ARRESTMENT. THE INITIAL
ANALYSIS AND EXPERIMENTAL WORK WILL RESULT IN THE PRELIMINARY SYSTEM
DESIGN AND IN A DETERMINATION OF THE MAXIMUM OPERATING RANGE AND THE
VELOCITY ACCURACY OF THE SYSTEM. THE RESULTS OF PHASE I OF THE RE-
SEARCH SHOULD PROVIDE THE DESIGN SPECIFICATIONS FOR A FULL SYSTEM TO
BE BREADBOARDED AND FULLY TESTED IN PHASE II.

CVD, INC SDIO $ 49,841
185 NEW BOSTON ST
WOBURN, MA 01801
MICHAEL A PICKERING, PHD
TITLE:
OPTICAL SURVIVABILITY COATING DEVELOPMENT
T 7 OFFICE:

THE SURVIVABILITY OF THE VARIOUS COMPONENTS OF A SPACE-BASED MISSILE
DEFENSE SYSTEM IS CRITICAL TO ITS EFFECTIVENESS. INFRARED (IR) SYs-
TEMS USED TO DETECT, ACQUIRE AND TRACK SPACE OBJECTS AND BALLISTIC
MISSILES ARE PARTICULARLY VULNERABLE TO DIRECTED ENERGY WEAPONS
(LASERS). ONE HARDENING TECHNIQUE THAT CAN BE USED TO PROTECT THESE
OPTICAL SYSTEM IS TO PLACE A FILTER AT AN APPROPRIATE POSITION IN THE
OPTICAL TRAIN WHICH WILL ABSORB THE NARROW BAND LASER ENERGY BUT
OTHERWISE TRANSMIT THE WIDE BAND INFRARED SIGNALS. IN THIS PROPOSED -
PHASE I PROGRAM, THE FEASIBILITY OF PRODUCING RUGATE FILTERS, BY
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! CODEPOSITING ZnS AND ZnSe IN A CONTROLLED CHEMICAL VAPOR DEPOSITION 1
. (CVD) PROCESS, WILL BE INVESTIGATED. THIS WILL BE ACCOMPLISHED BY y
", ESTABLISHING THE DEPOSITION PARAMETERS, I.E., TEMPERATURE, FLOW RATES 3
AND PRESSURE, NECESSARY TO PRODUCE PERIODIC INDEX PROFILES OVER
SPATIAL DISTANCES USEFUL FOR NARROW BAND NOTCH FILTERS. THIS TYPE OF i~
FILTER, WHICH IS MADE UP OF CHEMICALLY SIMILAR MATERIALS, I.E., ’
ZnS(x)Se(1l~-x), IS EXPECTED TO HAVE HIGHER DAMAGE THRESHOLDS AND w
OPTICAL DENSITIES THAN DISCRETE DIELECTRIC FILTERS. :?,

CYBERMATION INC DARPA $ 46,433 A,

5457 JAE VALLEY RD N

" ROANOKE, VA 24014 ;‘

JOHN M HOLLAND -

" TITLE: Vo

OPTIMIZED MOBILE ROBOT FOR RESEARCH AND DEVELOPMENT
T 14 OFFICE: DARPA

O

4 -8

‘i'v‘r"\'v

g MOBILE ROBOTS DIFFER FROM CONVENTIONAL VEHICLES IN THAT THEY ARE

[ DRIVEN BY COMPUTERS AND NOT BY HUMANS. THIS FACT HAS PROFOUND IM- -~
PLICATIONS BEARING ON THE BASIC DESIGN OF THE VEHICULAR PART OF THE

& ROBOT. HUMAN DRIVERS HAVE EXCELLENT SENSORY CAPABILITIES WHICH ARE -
A THOROUGHLY INTEGRATED TO A HIERARCHIAL, SELF RESTRUCTURING NERVOUS -

R AN

s

. SYSTEM. TODAY'S TECHNOLOGY CAN PROVIDE MOBILE ROBOTS WITH ONLY A
‘. SHADOW OF THESE CAPACITIES. BEFORE BEGINNING TO STUDY THE BASIC

? STRUCTURES OF ARTIFICIAL INTELLIGENCE, SENSORY INTEGRATION, AND CON- )
TROL IT IS ESSENTIAL TO FIRST STRIP AWAY ALL UNNECESSARY ENCUMBER- =
MENTS POSED BY THE VEHICLE AND ITS SUPPORT SYSTEM. AT THIS POINT, ~;
A LARGE NUMBER OF MOBILE ROBOT RESEARCH PROJECTS HAVE BEEN UNDER- ~
TAKEN, AND A WEALTH OF PRACTICAL KNOWLEDGE IS SPREAD AMONG THESE N

GROUPS. CYBERMATION, AS ONE OF THE FIRST MANUFACTURERS OF INDUS- R
TRIAL QUALITY MOBILE ROBOTS, HAS ALSO GAINED SIGNIFICANT INSIGHTS .
INTO THE REQUIREMENTS FOR SUCH MACHINES. A STUDY IS PROPOSED THAT

WILL CANVAS AS MANY EXPERIENCED GROUPS AS POSSIBLE, IN ORDER TO =
> DETERMINE THE IDEAL CHARACTERISTICS FOR A RESEARCH VEHICLE. THESE =
CHARACTERISTICS WILL THEN BE USED TO GENERATE A DESIGN SPECIFICATION L
FOR AN OPTIMAL PLATFORM. e

ey e

“ CYTEC INC (AKA CYTOLOGY TECHNOLOGY) ARMY $ 49,910 =
: PO BOX 57462
9 WEBSTER, TX 77598 o
K DR TOD S JOHNSON o
) TITLE: .
FLOW CYTOMETRIC DETECTION OF NATURAL AND MILITARY RELATED TOXIC :
CELLULAR DNA DAMAGE AND DISEASES 3
T 210 OFFICE: AMRDC/SGRD W

% THE OBJECTIVE OF THIS PHASE I SBIR PROJECT IS TO STUDY TECHNICAL/ :\

\-‘a\'.\-
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™ o

METHODOLOGICAL ASPECTS, PERFORMANCE CRITERIA FOR ANEW CLINICAL SPECI-
' MEN TOXICITY TEST. STATE-OF-THE-ART FLOW CYTOMETRIC/MONOCLONAL ANTI-
: BODY TECHNOLOGY WOULD BE USED TO DETECT DNA DAMAGE, CYTOKINETIC AB-
NORMALITIES, AND ANEUPLOIDY. GENOTOXICITY AND CYTOKINETIC ABNORMALI-
TIES WOULD BE ASSESSED IN VITRO BY LABELING WITH A HALOGENERATED
PHRIMIDINE (IdUrd) AND THEN USING MULTIPARAMETER FLOW CYTOMETRIC AN-
ALYSIS OF DNA CONTENT AND THE AMOUNT OF IdUrd INCORPORATED (DNA RE-
PLICATION PATTERN) VIA A FLUORESCENT TAGGED MONOCLONAL ANTIBODY
. HIGHLY SPECIFIC FOR IdUrd. WE PROPOSE TO DEVELOP: 1) AN IMMUNOTOXI-
CITY TEST BASED ON SHORT-TERM CULTURE, BLASTOGENEIC RESPONSE TO PHA
MITOGEN STIMULATED, PERIPHERAL BLOOD LYMPHOCYTES (ULTIMATELY T-& B-
! CELL SUBSETS); AND 2) A HEPATOTOXICITY TEST USING IN VITRO IdUrd
o LABELING OF FINE NEEDLE ASPIRATION BIOPSIES. PHASE I STUDIES WOULD
\ UTILIZE DOMESTIC CANINES, WHEREAS BOTH CANINE AND HUMAN CLINICAL
5 MATERIAL WOULD BE STUDIED IN PHASE II. THE HIGH TECHNOLOGY TEST(S)
TO BE DEVELOPED WOULD BE VERSATILE; HAVE BROAD COMMERCIAL AND MILI-
3 TARY APPLICATIONS; AND REPRESENT A MAJOR STEP FORWARD ANALYTICALLY
W FOR TOXICITY TEST DETECTION OF DNA DAMAGE, CELLULAR ABNORMALITIES,
AND DISEASES ACQUIRED NATURALLY OR BY EXPOSURE TO BIOLOGICAL WEAPONS.

Pt Wy -

CYTO FLUIDICS INC ARMY $ 47,200
ENG RSCH CTR - BLDG 334 UNIV OF MARYLAND
2 COLLEGE PARK, MD 20742
JAMES F BROWN
TITLE:
h A MULTICOLONY AUTOMATED CELL SYSTEM FOR GROWING HYBRIDOMAS
DEVELOPMENT
T 220 OFFICE: AMRDC/SGRD

THIS PROPOSAL INVOLVES THE DESIGN, DEVELOPMENT, AND EVALUATION OF

A MULTI-CHAMBER, LABORATORY-SCALE, SEMI-CONTINUOUS CELL CULTURE SYS-~ bt
TEM FOR MORE EFFICIENT, COST EFFECTIVE PRODUCTION OF MONOCLONAL ANTI- -

. BODIES (MAb). CONCEPTS WOULD BE INVESTIGATED WHICH WOULD ALLOW MO- ;51
DULAR CELL CHAMBERS TO BE FABRICATED FOR THE SIMULTANEOUS, ISOLATED
GROWTH OF MULTIPLE ANIMAL CELL CULTURES UNDER INDEPENDENTLY CON- )
TROLLED CONDITIONS. A CELL GROWTH MODULE AND PROPRIETARY MEMBRANE st
VALVE WOULD BE EVALUATEDF WITH ANIMAL CELLS IN PHASE I. IN PHASE II "

P PP N I

h
' A FULLY-AUTOMATED 50 CHAMBER CELL CULTURE SYSTEM WOULD BE PROTOTYPE. :!
| THIS INSTRUMENT WOULD THEN BE MANUFACTURED AND MARKETED DURING PHASE .Qi
; III. OUR INSTRUMENT WOULD FACILITATE BIOLOGICAL RESEARCH EMPLOYING jﬁ
: CELL CULTURE BY IMPROVING CELL VIABILITY, ENHANCING EXPERIMENTAL CON- 53
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L
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LA A

TROL AND FLEXIBILITY, AND REDUCING THE PROBABILITY OF CULTURE CON-
TAMINATION. THESE FEATURES AND THE CAPABILITY OF MAINTAINING MANY
INDIVIDUALLY CONTROLLED CELL COLONIES WOULD ENHANCE THE PRODUCTION OF
HYBRIDOMAS FOR MONOCLONAL PRODUCTION.

[ d

K5

D.V. INC AF $ 48,668
1734 W ORCHID LN e
PHOENIX, AZ 85021 '

VALDER D BALDWIN

TITLE:
LONG TERM STORAGE EFFECTS ON FUZES EVALUATION

T 20 OFFICE: AFATL/DLG

Yy

"y
O AU

STEP BY STEP PROCEDURES WILL BE DEVELOPED WHICH PROVIDE FOR THE

DETAILED EVALUATION OF ELECTRONIC, MECHANICAL AND PYROTECHNIC

DEVICES WITH RESPECT TO THE EFFECTS OF LONG TERM STORAGE. THESE

PROCEDURES WILL PROVIDE FOR THEORETICAL (PAPER) EVALUATIONS OF THESE

ELEMENTS, AS WELL AS STORAGE CONTAINERS, SPECIFICATIONS, AND PRO-

DUCTION PROCEDURES, WHICH MAY LEAD TO ADDITIONAL PHYSICAL EVALUA-

TIONS AND TESTS. BECAUSE OF THE WIDE VARIETY OF FUZE TYPES, THESE

PROCEDURES WILL PROVIDE OUTLINES FOR THE PREPARATION OF PHYSICAL A
EVALUATIONS AND TEST PROCEDURES. PROBLEMS ISOLATED BY THIS iy
METHODOLOGY WILL PROVIDE THE BASIS FOR RECOMMENDING CORRECTIVE e
ACTION. WHEN REQUIRED, VERIFICATION TESTS, SUCH AS THERMAL SHOCK, R
ACCELERATED LIFE AND PRESSURE COOKER TESTS, WILL BE PERFORMED o
DURING PHASE II. g

4
DAMASKOS INC ARMY $ 49,891 BAb
PO BOX 469 o]
CONCORDVILLE, PA 19331
GREGORY B SENFT -
TITLE: ﬁg

THIN FILM MATERIAL HAVING ADJUSTABLE EMISSIVITY IN THE INFRARED AND o
TRANSPARENCY AT MICROWAVE FREQUENCIES N
T 9 OFFICE: BRDC o

DAMASKOS, INC. PROPOSES TO DEVELOP A THIN FILM MATERIAL WHICH CAN
BE ECONOMICALLY MANUFACTURED IN LARGE SHEETS. THIS MATERIAL WILL
HAVE INFRARED OPTICAL CHARACTERISTICS THAT CAN BE VARIED OVER A

WIDE RANGE. THE MATERIAL WILL ALSO BE COMPATIBLE WITH RADAR LOW
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OBSERVABLES TECHNOLOGIES (LOT}, THAT IS TO SAY THAT THE MATERIAL
WILL BE TRANSPARENT TO MICROWAVES.

DEACON RESEARCH SDIO $ 85,398
900 WELCH RD., SUITE 203
PALO ALTO, CA 94304
DAVID A G DEACON
TITLE:
UV DAMAGE TO OPTICAL MATERIALS
T 1 OFFICE:

h e T 1)
LA

A AL

WE PROPOSE TO INVESTIGATE THE MECHANISM OF UV PHOTO-INDUCED DAMAGED IN
OPTICAL MATERIALS. THIS OBJECTIVE REQUIRES THE USE OF A TUNABLE UV
UNDULATOR SOURCE WIIICH HAS SUFFICIENTLY HIGH FLUX TO EXPOSE SAMPLE
OPTICS, AND APPROPRIATE SURFACE DIAGNOSTICS TO IDENTIFY THE ELECTRONIC
PROCESSES AND STRUCTURAL CHANGES WHICH ACCOMPANY THE INCREASED ABSORP-
TION. IN PHASE I OF THIS EFFORT, WE WOULD DESIGN THE MODIFICATIONS
REQUIRED FOR A SAMPLE INTRODUCTION AND IN SITU ABSORPTION MEASUREMENT
APPARATUS WHICH WOULD BE MOVED FORM THE ORSAY UNDULATOR NOEL TO THE
WUNDER MACHINE AT SSRL, AND DESIGN THE SURFACE DIANOSTICS TQO BE ADDED
TO THE APPARATUS. 1IN PHASE II, WE WOULD INSTALL THESE MODIFICATIONS
AND CARRY FORWARD AN EXPERIMENTAL PROGRAM TO IDENTIFY THE UV DAMAGE
MECHANISM; MEASURE ITS SCALING CHARACTERISTICS WITH PARTIAL PRESSURE,
UV INTENSITY, AND SAMPLE TEMPERATURE; AND INVESTIGATE COUNTERMEASURES.

oY

r
i

DECEL INC NAVY $ 48,750
1665 LEXINGTON AVE - STE 106
DELAND, FL 32724
JOHN B SHERMAN
TITLE:
LIGHTWEIGHT LOW CYCLE ENVIRONMENTALLY SEALED AIR CREW SURVIVAL
EQUIPMENT STUDY
T 86 OFFICE: NAVAIR

THE REQUIREMENTS OF THE MODERN NAVY ARE LIGHTER, FASTER, STRONGER.
SOME OF THE PARACHUTES FOR AIR CREW SAFETY ARE OF A 1956 VINTAGE.

THE WEIGHT OF THESE ASSEMBLIES IS EXCESSIVE WHEN COMPARED TO THE N
STATE OF THE ART TECHNOLOGY, COSTING THE NAVY IN EXCESS FUEL AND LOST j}*&
MISSION CAPABILITY AS WELIL AS EXCESSIVE MANPOWER DURING REQUIRED “2;
MAINTENANCE CYCLES. THIS STUDY ATTEMPTS TO PROVIDE THE CRITERIA AND ;k;
NS
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TECHNIQUES NECESSARY TO UPGRADE THIS INVENTORY TO A LEVEL THAT WILL
ENDURE FOR THE NEXT 30 YEARS.

DECISION SCIENCE CONSORTIUM INC AF $ 74,154

7700 LEESBURG PIKE - STE 421

FALLS CHURCH, VA 22043

DR MARVIN S COHEN

TITLE:

DISPLAY TECHNIQUES FOR PILOT INTERACTIONS WITH INTELLIGENT AVIONICS
T 106 OFFICE: AFWAL/AA

THE SUCCESSFUL INTRODUCTION OF AI TECHNOLOGY INTO AIR FORCE AVIONICS
HAS BEEN HINDERED BY THE NEED FOR HUMAN-COMPUTER INTERFACES WHICH RE-
PRESENT INFORMATION IN WAYS THAT ARE COMPATIBLE WITH THE PILOT'S
PREFERRED MEANS OF REPRESENTING INFORMATION AND MAKING DECISIONS.
DSC'S HYPOTHESIS IS THAT RECENT RESEARCH IN THE FIELDS OF MENTAL
MODELS, HUMAN DECISION BEHAVIOR, AND DECISION AID DESIGN CAN SHED
LIGHT ON HOW ADAPTIVE DISPLAYS OF THE REQUIRED KIND MIGHT BE DEVE-
LOPED. RESEARCH ON MENTAL MODELS HAS IDENTIFIED NOT ONLY PHYSICAL
(E.G., SPATIAL OR TEMPORAL) MODELS USED BY HUMANS TO REPRESENT KNOW-
LEDGE, BUT ALSO CONCEPTUAL MODELS PORTRAYING ABSTRACT RELATIONSHIPS
LIKE UNCERTAINTY OR DEGREE OF TRUTH. RESEARCH ON DECISION MAKING HAS
IDENTIFIED SOURCES OF HUMAN ERROR OR BIAS INHERENT IN THE UNAIDED USE
OF NATURAL HUMAN KNOWLEDGE STRUCTURES. FINALLY, RESEARCH ON DECISION
AIDING BAS RECENTLY SHOWN HOW DECISION-AIDING SYSTEMS CAN BE BOTH
PERSONALIZED, CATERING TO AN INDIVIDUAL'S PERSONAL COGNITIVE STYLE,
AND PRESCRIPTIVE, I.E., PROTECTING USERS FROM ERRORS TO WHICH THEIR
PREFERRED METHODS OF KNOWLEDGE REPRESENTATION AND PROBLEM SOLVING
MIGHT LEAD. THREE TASKS AF: PROPOSED: (1) EXAMINATION OF RELEVANT
CONCEPTS FROM THE ABOVE FIELD; (2) DEVELOPMENT OF INTERACTIVE PILOT
DISPLAY DESIGN CONCEPTS; AND (3) IMPLEMENTATION AND PRELIMINARY
TESTING OF THOSE CONCEPTS IN A SMALL-SCALE SYSTEM.

DECISION SCIENCE CONSORTIUM INC NAVY $ 74,886
7700 LEESBURG PIKE - STE 421
FALLS CHURCH, VA 22043
MARVIN S COHEN
TITLE:
EVIDENTIAL REASONING ALGORITHMS FOR SHIPBOARD DECISION AIDS
T 53 OFFICE: NAVSEA

THE SUCCESSFUL INTRODUCTION OF AI TECHNOLOGY INTO SHIPBOARD DECISION
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MAKING HAS BEEN HINDERED BY THE NEED FOR REAL-TIME REASONING WITH IN-
COMPLETE AND INCONSISTENT DATA, RESOLUTION OF CONFLICTS BETWEEN CON-
FLICTING OBJECTIVES, INTEGRATION OF HIGH LEVEL SUBSYSTEMS WITH SYS-
TEMS FOR SIGNAL ANALYSIS, AND AN ADAPTIVE HUMAN-COMPUTER INTERFACE.
DSC PROPOSES TO TEST THE HYPOTHESIS THAT SOLUTIONS FOR THESE PROBLEMS
ARE LINKED, AND THAT IMPROVED ARCHITECTURES CAN BE DEVELOPED BY IN-
CORPORATING FEATURES FROM BELIEF FUNCTIONS, THEORY FUZZY LOGIC, RE-
CENT WORK IN BAYESIAN PROBABILITY, AND NON-NUMERICAL APPROACHES TO
REASONING SUCH AS THE THEORY OF ENDORSEMENTS AND NON-MONOTONIC LOGIC.
THE PRIMARY OBJECTIVE OF PHASE I RESEARCH IS TO EXPLORE THE FEASIBI-
LITY OF DEVELOPING NEW METHODS FOR INFERENCE IN SHIPBOARD EXPERT SYS-
TEMS, WHICH ADDRESS SPECIFIC SHORTCOMINGS IN EXISTING APPROACHES AND
COMBINE SOME OF THEIR DISTINCT VIRTUES. THE SECOND OBJECTIVE OF
PAHSE I RESEARCH IS TO IMPROVE UNDERSTANDING OF THE CHARACTERISTICS
OF SHIPBOARD APPLICATION DOMAINS THAT MAKE ONE INFERENCE SCHEME MORE
APPROPRIATE THAN ANOTHER. FOUR TASKS HAVE BEEN PROPOSED: (1) A
SYSTEMATIC EXAMINATION OF ALTERNATIVE EVIDENTIAL REASONING ME-
CHANISMS; (2) EXAMINATION OF SHIPBOARD DECISION TASKS IN TERMS OF
FACTORS RELEVANT TO EVIDENTIAL REASONING TECHNIQUES: (3) DEVELOP-
MENT OF IMPROVED SHIPBOARD EVIDENTIAL REASONING METHODS; (4) IMPLE-

MENTATION OF A SMALL-SCALE PROTOTYPE SYSTEM IN AN OPERATIONAL CON-
TEXT AND TESTING.

DECISION SCIENCE CONSORTIUM INC ARMY $ 65,617
7700 LEESBURG PIKE - STE 421
FALLS CHURCH, VA 22043
JACOB W ULVILA
TITLE:
SPECIFYING TESTING AND EVALUATING C3I SYSTEMS THAT EMPLOY
ARTIFICIAL INTELLIGENCE
T 161 OFFICE: TECOM/EPG

THE OBJECTIVE OF THIS PROPOSED RESEARCH IS TO DEVELOP NEW METHODS

OF TESTING AND EVALUATION THAT ARE APPROPRIATE FOR C3I SYSTEMS THAT
EMPLOY ARTIFICIAL INTELLIGENCE (AI). THE APPROACH WILL BE TO

DEVELOP A MULTIATTRIBUTE UTILITY (MAU) ANALYSIS OF PERFORMANCE

THAT FULLY AND MEANINGFULLY CHARACTERIZES THE PERFORMANCE OF THE SYS-
TEM AND LINKS THIS CHARACTERIZATION TO OBJECTIVE, TESTABLE MEASURES.
PHASE I WILL INVOLVE FOUR TASKS. 1IN TASK 1, WE WILL REVIEW CURRENT
AND LIKELY FUTURE APPLICATIONS OF AI IN MILITARY C3I SYSTEMS, AND
CHARACTERIZE THOSE APPLICATIONS IN A MANNER THAT WILL FACILITATE
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THE DEVELOPMENT OF TEST AND EVALUATION MEASURES, AND SPECIFY AN MAU
ANALYSIS. THE MAU ANALYSIS WILL INCLUDE A HIERARCHY OF ATTRIBUTES,
VALUE SCALES, AND TRADEOFF WEIGHTS. IN TASK 3, WE WILL DESIGN A
TEST AND EVALUATION FOR ONE SELECTED SYSTEM. 1IN TASK 4, WE WILL
INVESTIGATE THE FEASIBILITY OF GENERALIZING THE APPROACH AND DEVELOP-
ING A HANDBOOK OR COMPUTERIZED DECISION AID. 1IN PHASE 2, WE WILL
CONDUCT TESTS AND DEVELOP A HANDBOOK OR COMPUTERIZED AID.

DECISION SCIENCE CONSORTIUM INC ARMY $ 57,997
7700 LEESBURG PIKE - STE 421
FALLS CHURCH, VA 22043
DR MARVIN S COHEN
TITLE:
ARTIFICIAL INTELLIGENCE FOR COMMAND AND CONTROL
T 50 OFFICE: CECOM/AMSEL

THE MODERN BATTFIELD CALLS FOR HIGH-STAKES DECISIONS AND JUDGMENTS

IN AN INCREASINGLY COMPLEX ENVIRONMENT CHARACTERIZED BY HIGH VOLUMES
OF UNCERTAIN, INCOMPLETE, AND OFTEN INCONSISTENT INFORMATION. IN THE
FUTURE, INTELLIGENT COMPUTERIZED SYSTEMS CAPABLE OF ADAPTIVE LEARNING
WILL BECOME NECESSARY AS AIDS TO HUMAN DECISION MAKERS. DSC HYPOTHE-
SIZES THAT SIGNIFICANT ADVANCES IN THE CAPABILITY FOR TRUE ADAPTIVE
LEARNING CAN BE ACHIEVED BY COMBINING A GOAL-BASED, HIERARCHIAL KNOW-
LEDGE REPRESENTATION WITH A STATE-OF-THE-ART CAPABILITY FOR REPRE-

SENTING AND MANIPULATING UNCERTAINTY. THIS COMBINATION WILL MAKE POS-
SIBLE A SYNERGISTIC LEAP IN THE FLEXIBILITY AND ADAPTABILITY OF INTEL-

LIGENT BATTLEFIELD EXPERT SYSTEMS. FOUR TASKS ARE PROPOSED FOR PHASE
I: (1) DEVELOP A THEORY OF HIERARCHICAL, GOAL-STRUCTURED KNOWLEDGE
REPRESENTATION; (2) DEVELOP THEORIES FOR REPRESENTING AND MANIPULAT-
ING UNCERTAINTY: (3) SYNTHESIZE THEORIES OF KNOWLEDGE REPRESENTATION
AND UNCERTAINTY INTO DESIGNS FOR EXPERT SYSTEM ARCHITECTURE; AND (4)
IMPLEMENT SELECTED IDEAS IN A SMALL-SCALE PROTOTYPE SYSTEM.

DECISION-SCIENCE APPLICATIONS INC AF $ 50,023
1901 N MOORE ST - STE 1000
ARLINGTON, VA 22209
DR ARTHUR J BRUCKHEIM
TITLE:
HIGH ALTITUDE SYNTHETIC APERTURE RADAR (SAR) FOR BALLISTIC
MISSILE MISSIONS
T 220 OFFICE: BMO/MYSC

SAR (SYNTHETIC APERTURE RADAR) IS A RADAR IMAGING TECHNIQUE THAT
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PRODUCES HIGH RESOLUTION MAPS OF THE RADAR CROSS SECTION OF A SCENE ﬁy

BY PROCESSING THE COHERENT PHASE HISTORY OF THE RETURN SIGNAL OVER gf
MULTIPLE PULSES. SAR SYNTHESIZES AN ANTENNA THE LENGTH OF WHICH IS .

TWICE THE DISTANCE THE SAR PLATFORM FLIES DURING ONE COHERENT DWELL:

i SINCE THE AZIMUTH RESOLUTION IS INVERSELY PROPORTIONAL TO ANTENNA R
LENGTH, SAR ACHIEVES MUCH SMALLER AZIMUTH RESOLUTION THAN CONVEN- o
TIONAL RADAR PROCESSING. SAR CAN PROVIDE DATA FOR TARGETING BEFORE S
LAUNCH OR POR INFLIGHT UPDATES. BETTER TARGET DATA WOULD RESULT IN Y
BETTER BALLISTIC MISSILE POINTING AND ACCURACY. SAR DATA FOR TER- S
MINAL POSITION FIXING CAN INCREASE MISSILE ACCURACY BY PROVIDING THE .
GUIDANCE COMPUTER WITH A HIGH-RESOLUTION MAP OF THE GROUND. I

N
S
DECISION-SCIENCE APPLICATIONS INC AF $ 50,180 s
1901 N MOORE ST - STE 1000 2
ARLINGTON, VA 22209 T
PHILIP G TOMLINSON +2
TITLE: AR
CONFORMAL ARRAY MODELING AND SIMULATION Sy
T 259 OFFICE: BMO/MYSC N
THE NEED FOR LARGE HIGH-PERFORMANCE ARRAYS ON NONPLANAR SURFACES, g
COUPLED WITH RECENT ADVANCES IN ELECTRONICS TECHNOLOGY, HAS RESULTED O
IN A RECENT SURGE OF INTEREST IN CONFORMAL ARRAYS. APPLICATIONS IN- N
CLUDE LARGE CONFORMAL ARRAYS ON AIRCRAFT FUSELAGE FOR SURVEILLANCE, PO
ON ARTILLERY SHELLS, FOR MISSILE SEEKERS (AIR-TO-AIR, SURFACE-TO-AIR, qit
AND AIR-TO-SURFACE APPLICATIONS) AND ON REENTRY VEHICLES. CONFORMAL Y
ARRAYS HAVE PROVEN TO BE ATTRACTIVE ALTERNATIVES TO MOUNTING EXTERNAL e
RADOMES ON, CUTTING HOLES IN OR CHANGING THE SHAPES OF VEHICLES TO e
ACCOMMODATE AN ANTENNA. THESE ARRAYS ARE ESPECILLY ATTRACTIVE FOR -
APPLICATIONS WHICH REQUIRE WIDE ANGULAR COVERAGE WHILE MINIMIZING NN
SCAN LOSS. HOWEVER, NON-PLANAR ARRAYS HAVE SOME UNIQUE FEATURES N
WHICH MUST BE RECOGNIZED. NOT THE LEAST OF THESE 1S THAT CONFORMAL -

ARRAYS ARE MORE DIFFICULT TO DESIGN AND TO ANALYZE THAN ARE PLANAR v
ARRAYS. FURTHERMORE, COMPLEXITY 1S ADDED WHEN SURFACE IS CONICAL, AS

ON A REENTRY VEHICLE. THE TECHNICAL OBJECTIVES OF THE PROPOSED RE- S
SEARCH ARE TO FORMULATE AND VERIFY EXPRESSIONS FOR CHARACTERIZ ING e
THE RESPONSE OF CONICALLY CONFORMAL ARRAYS. TO DO THIS, DSA WILL 'c1;
MAKE USE OF EXISTING INNOVATIVE COMPUTER MODELS AND MATHEMATICAL

TECHNIQUES. THE INTENDED RESULT IS TO ADD TO THE UNDERSTANDING OF

CONFORMAL ARRAY PERFORMANCE AND TO DEVELOP TOOLS AND A DATA BASE FOR
FUTURE ANALYSES.
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AWARDED
SUBMITTED BY DEPT AMOUNT
DEEGAN RESEARCH GP INC NAVY $ 49,162
728 BRISTOL FERRY RD
PORTSMOUTH, RI 02871
T DEEGAN
TITLE:
COMPOSITE MODULAR STRUCTURE TO HOUSE ELECTRONICS IN SUBMARINES
T 50 OFFICE: NAVSEA

THIS STUDY INVESTIGATES THE FEASIBILITY AND SUITABILITY OF APPLYING

A COMPOSITE STRUCTURE TO ENCLOSE ELECTRONIC EQUIPMENT IN SUBMARINES.
THE PROPERTIES OF THE STRUCTURE THAT ARE INVESTIGATED IN GREATEST
DETAIL ARE WEIGHT AND VOLUMETRIC EFFICIENCY. SECONDARY INFLUENCES
CONSIDERED AND QUANTIFIED ARE SHIP CONSTRUCTION EFFORT, TIME TO TEST
ELECTRONICS, PERFORMANCE UNDER SHOCK LOADING AND CHARACTERISTICS OF
VIBRATION DAMPING AND NOISE TRANSMISSION. THE METHOD USED TO
QUANTIFY THE BENEFITS OF THE SUBJECT STRUCTURE, IN TERMS RELEVANT TO
THE SUBMARINE CONSTRUCTION PROCESS, IS BY COMPARISON WITH EXISTING
STRUCTURES, CURRENTLY USED TECHNIQUES, AND KNOWN CONSTRUCTION TIME-
TABLES. THE COMBAT SYSTEM EQUIPMENT SPACE OF AN EXISTING ATTACH SUB-
MARINE IS USED AS A MODEL. THE SIZE, SHAPE, EQUIPMENT ENCLOSED, CAB-
INETS, WIREWAY, DECK STRUCTURE, AND HULL ATTACHMENTS ARE THE GIVEN
QUANTITIES FOR THE STUDY. A COMPOSITE STRUCTURE IS DESIGNED TO
ACCOMMODATE THE SAME EQUIPMENT AND THE DIFFERENCES, ADVANTAGES, AND
DISADVANTAGES ARE ENUMERATED.

DEFENSE ELECTROMAGNETIC ANALYSIS CO ARMY $ 40,075
5 MORAINE CT
CHAMPAIGN, IL 61821

S W LEE

TITLE:

DEPOLARIZATION EFFECT OF RADOMES
T 105 OFFICE: MICOM

THE PROJECT IS TO DEVELOP A STATE-OF-THE-ART ANALYSIS AND COMPUTER
CODE FOR THE DEPOLARIZATION EFFECT OF A RADOME. WE HAVE AN INNOVA-
TIVE COMPUTATIONAL SCHEME IN PERFORMING THE PHYSICAL-OPTICS
INTEGRATION OVER THE DOUBLY CURVED RADOME SURFACE THAT IS FAR
SUPERIOR TO CONVENTIONAL METHODS. FURTHERMORE, WE HAVE ALREADY DONE
SUBSTANTIAL PRELIMINARY WORK, AND ARE IN A POSITION TO DELIVER
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AWARDED

SUBMITTED BY DEPT AMOUNT
COMPUTER CODES TO OUR SPONSOR WITHIN S5 MONTHS.

DEL MAR AVIONICS ARMY $ 49,451

1601 ALTON AVE
IRVINE, CA 92714

SEAN AMOUR

TITLE:

MANPRINT MOBILE PHYSIOLOGICAL MONITORING SYSTEM
T 162 OFFICE: TECOM/CRTC

DEL MAR AVIONICS PROPOSES TO DEVELOP A MOBILE PHYSIOLOGICAL MONITOR-
ING SYSTEMFOR THE U.S. ARMY'S MANPRINT PROGRAM WITH SPECIFIC
APPLICATION TO THE COLD REGION TESTING REQUIREMENTS. THIS PHASE I
STUDY IS INTENDED TO (1) IDENTIFY DETAILED REQUIREMENTS AND GENERATE
PRELIMINARY SPECIFICATIONS FOR THE SYSTEM: (2) APPLY THE LATEST TECH-
NOLOGIES AVAILABLE IN BIOMEDICAL, HUMAN FATORS AND ELECTRONICS
ENGINEERING TO RECOMMEND AN OPTIMUM DESIGN FOR PHASE II. THE STUDY
WILL RESULT IN (1) IDENTIFICATION OF PHYSIOLOGICAL PARAMETERS THAT
VARY UNDER SPECIFIC TASKS/ACTIVITIES; (2) FUNCTIONAL DESIGN INCLUDING
SPECIFIC DATA ACQUISITION SENSORS AND MEANS OF COMMUNICATION

BETWEEN THE SOLDIER(S) AND A REMOTE MONITORING STATION; (3) IDENTI-
FICATION OF TECHNIQUES AND EQUIPMENT RESOURCES AVAILABLE FROM THE
INDUSTRY CAPABLE OF SATISFYING DESIGN REQUIREMENTS; AND (4) DESCRIP-
TION OF A RECOMMENDED SYSTEM CONFIGURATION AND SOFTWARE/HARDWARE
CAPABILITIES.

DELPHI RESEARCH INC AF $ 57,154
701 HAINES AVE NW

ALBUQUERQUE, NM 87102

PATRICK M DHOOGE

TITLE: y
SOLID ELECTROLYTE FOR ELECTROCHEMICAL POWER SOURCES IMPROVEMENT ﬁf?
T 173 OFFICE: AFWAL/PO AN
A STUDY IS PROPOSED TO DETERMINE THE FEASIBILITY OF UTILIZING A LOW :\?é
MOLECULAR WEIGHT ORGANIC GLASS AS A SOLID ELECTROLYTE IN LITHIUM «;!
BATTERIES. SELECTED ORGANIC AMINE COMPOUNDS WILL BE SCREENED FOR AN
ABILITY TO FORM STABLE GLASSES AT ROOM TEMPERATURE. SUCCESSFUL 53?
GLASS-FORMERS WILL BE TESTED FOR ABILITY TO SOLUBILIZE SODIUM METAL v
AND FOR GLASS TRANSITION TEMPERATURE. ATTEMPTS WILL BE MADE TO PRE- qu
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AWARDED NG

SUBMITTED BY DEPT AMOUNT Y
%
PARE SOLID SOLUTIONS OF SODIUM IN ORGANIC AND TEST THEM FOR CON- ;:
DUCTIVITY AND STABILITY. IS
v
DESCRIPT CO ARMY $ 45,820 TR
7328 O'ROURKE LN - LR RANCH N
EL PASO, TX 79934 AN
SCOTT P PEARSON X
TITLE: -t
MALCH "
T 95 OFFICE: LABCOM/VAL A
o
S
MALCH IS A NEW PASSIVE TECHNOLOGY THAT HOLDS THE PROMISE OF ALLOWING S
CONTROLLABILITY OF THE MAJOR PARAMETERS OF PASSIVE SCATTERS WHETHER KN
DEPLOYED SINGLY AS DECOYS OR IN LARGE CLOUDS AS CHAFF. THE CON-

TROLLABLE DYNAMIC AND ELECTROMAGNETIC PARAMETERS INCLUDE DENSITY A
OF SCATTERS, SCINTILLATION PROPERTIES INCLUDING POLARIZATION, FALL 7y
RATE, CLOUD GROWTH RATE, CENTROID MOTION AND DOPPLER BANDWIDTH. 08
ol

%

DESIGN CIRCUITS INC NAVY $ 51,160 T
15 KENDRICK DR A
WAREHAM, MA 02571 S
JEFFREY S RUSSELL ok
TITLE: s
DIRECT ATTACHMENT OF INTEGRATED CIRCUITS TO PRINTED CIRCUIT T
BOARDS Ty
T 149 OFFICE: NWSC N

A MEANS TOWARDS THE ABILITY OF DIRECTLY ATTACHING INTEGRATED CIRCUITS i
TO PRINTED CIRCUIT BOARDS IS PROPOSED. STUDIES OF THE TECHNIQUES g
USED WITHIN THE INDUSTRY TO FABRICATE INTEGRATED CIRCUITS ARE PER- P

FORMED. THE TECHNOLOGY IS ADAPTED TO PERMIT THE CHIPS TO BE AT-
TACHED TO PRINTED CIRCUIT SUBSTRATES WITH THERMAL AND ELECTRICAL
PROPERTIES THAT WILL PERMIT CHIP SURVIVAL. WITH THE COOPERATION OF
WIRE BONDING AND LAMINATE FABRICATION HOUSES, A SMALL NUMBER OF
ACTUAL CIRCUITS ARE TO BE FABRICATED TO DEMONSTRATE FEASIBILITY.

DESIGNERS & PLANNERS INC ARMY $ 44,904
2011 CRYSTAL DR
ARLINGTON, VA 22202
DR P Y CHANG
TITLE:
STABILIZATION OF THE SHIP/LIGHTER INTERFACE (STABILIZATION OF THE
LOTS SITE/SEA STATE INTERFACE)
T 103 OFFICE: BRDC

THE ARMY LOGISTICS OVER THE SHORE (LOTS) MISSION IS TO LOGISTICALLY

.
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AWARDED
SUBMITTED BY DEPT AMOUNT

SUPPORT MILITARY OPERATIONS ASHORE, BY SEABORNE MEANS. THE LATTER
WILL INCLUDE THE USE OF SITES ESTABLISHED AS CLOSE TO AREAS OF MIL-
ITARY OPERATIONS AS PRACTICABLE, WHEREIN OCEAN GOING SHIPS WILL BE
OFFLOADED INTO AIR CUSHION VEHICLES, LANDING CRAFT, AND LIGHTERS FOR
CONVEYANCE OF CARGOES TO CAUSEWAYS AND, OR DIRECTLY TO THE SHORE.
SITES WILL BE EXPOSED TO THE EFFECTS OF THE NATURAL ENVIRONMENT WHICH
COULD INCLUDE SIGNIFICANT SEA STATE CONDITIONS, RESULTING IN HEAVY
WAVE ACTION AND SURF ZONES IN THE SITES. SUCH CONDITIONS COULD IM-
PAIR PERFORMING THE MISSION, BECAUSE OF APPRECIABLE RELATIVE MOTIONS
AT THE SHIP/LIGHTER INTERFACE, AND HAZARDOUS TRANSIT CONDITIONS FOR
NON AIR CUSHION LANDING CRAFT AND LIGHTERS. THE OBJECTIVE OF THIS
PROPOSAL IS THE DEVELOPMENT OF AN ARTIFICIAL MEANS FOR PROTECTING
THE SITES AND THEREBY STABILIZING THE LOTS SITE SEA STATE INTERFACE.
IT IS CONSIDERED THAT UNLESS THE LATTER INTERFACE IS STABILIZED, OR
REDUCED IN MAGNITUDE, RELATIVE MOTIONS AT THE SHIP/LIGHTER INTERFACE
COULD BE EXCESSIVE, AND THE OPERATION OF LANDING CRAFT AND LIGHTERS
WILL BE EITHER DANGEROUS OR IMPRACTICAL IN HIGHER SEA STATES. THE
EFFORT PROPOSED INCLUDES ANALYSES, DESIGN, MODEL, AND HALF/FULL
SCALE TESTS.

BTV 2T sy
P A AN
WV

DIAGNOSTIC SPECIALTIES INC ARMY $ 56,056

PO BOX 4338 - 212 DURHAM AVE

METUCHEN, NJ 08840

DR RINALDO PAGNUCCO

TITLE:

A NOVEL ROUTINE ASSAY FOR AIDS VIRUS AND OTHER PATHOGENIC VIRUSES
T 210 OFFICE: AMRDC/SGRD

IT IS IMPORTANT TO BE ABLE TO SCREEN BLOOD SAMPLES FOR THE PRESENCE
OF PATHOGENIC VIRUSES SUCH AS HTLV-III, THE CAUSITIVE AGENT IN
ACQUIRED IMMUNE DEFICIENCY SYNDROME (AIDS). THIS PROPOSAL DETAILS

A NOVEL APPROACH FOR THE IDENTIFICATION AND QUANTITATION OF SPECIFIC
MUCLEIC ACID SEQUENCES. IT USES FLUORESCENT, RATHER THAN RADIO-
ACTIVE OR ENZYME-LINKED OLIGODEOXYNUCLEOTIDE PROBES. IT IS A HOMO-
GENEOUS ASSAY AND DOES NOT REQUIRE ANY SEPARATION STEPS, SUCH AS
FILTRATION OR ELECTROPHORESIS. IT IS DESIGNED TO BE ACCURATE,
SPECIFIC, SENSITIVE, INEXPENSIVE, RAPID AND EASY TO PERFORM. THESE

ATTRIBUTES WOULD ALLOW THIS ASSAY TO BE APPLIED TO THE SCREENING OF ‘;’
BLOOD SAMPLES FOR KNOWN PATHOGENIC VIRUSES. THIS PHASE 1 STUDY WILL Cfs
DEMONSTRATE THE FEASIBILITY OF THE DESCRIBED APPROACH USING A }iﬁ
SYNTHETIC OLIGODEOXYNUCLEOTIDE TARGET AS A MODEL OF THE VIRAL GENOME. ;Fb
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FISCAL YEAR 1986

AWARDED
SUBMITTED BY DEPT AMOUNT
DIALOG SYSTEMS INC NAVY $ 46,350
2842 E GRAND RIVER
EAST LANSING, MI 48823
DR OMAR KEITH HELFERICH
TITLE:
RULE BASE EXPERT SYSTEM ¥OR RETAIL INVENTORY ITEM MANAGEMENT
T 78 OFF L{CE: NAVSUP

THE FEASIBILITY OF THE PROPOSED EXPERT SYSTEM WILL BE PROVEN THROUGH
ACHIEVEMENT OF THREE GOALS IN PHASE I. THESE GOALS ARE: 1) DEVELOP-
MENT OF A CONCEPTUAL DESIGN, 2) DEFINITION OF COST/BENEFITS, AND 3)
DEVELOPMENT AND EVALUATION OF A PROTOTYPE EXPERT SYSTEM ON A PERSONAL
COMPUTER. THE OUTPUTS OF PHASE I WILL BE A WRITTEN REPORT AND A
WORKING COPY OF THE PROTOTYPE. THE PROPOSED EXPERT SYSTEM WOULD IM-
PROVE ITEM INVENTORY PERFORMANCE THROUGH INCREASED INVENTORY TURN-
OVER, LOWER AVERAGE INVENTORY AND HIGHER SERVICE. THE EXPERT SYSTEM
WOULD INCREASE UTILIZATION OF THE CURRENT SYSTEM AND DATA, AND REDUCE
LABOR REQUIRED TO PROCESS EXCEPTIONS. THE PROPOSED EXPERT SYSTEM
WOULD INCLUDE THREE MODULES: 1) A STAND ALONE MODULE TO ASSIST IN
TRAINING OF ITEM MANAGERS, 2) AN ON-LINE MODULE TO IMPROVE ITEM CON-
TROL, AND 3) AN OFF-LINE MODULE TO PROVIDE PERFORMANCE ASSESSMENT AND
PRESCRIPTIONS FOR IMPROVEMENT. THE PHASE I OBJECTIVES WILL BE
ACHIEVED THROUGH A SIX STEP WORKPLAN AS FOLLOWS: 1) DOMAIN PROBLEM/
FAMILIARIZATION, 2) DOMAIN ANALYSIS, 3) EXPERT SYSTEM WORKSHOP AND
TASK SELECTION, 4) EXPERT SELECTION, 5) PROTOTYPE DEVELOPMENT, AND

6) PROTOTYPE EVALUATION. THIS BASIC WORKPLAN HAS BEEN SUCCESSFULLY
UTILIZED PREVIOUSLY BY DIALOG SYSTEMS ON SIMILAR DECISION SUPPORT
SYSTEM DEVELOPMENT PROJECTS.

DIGITAL ANALYSIS CORP ARMY $ 49,818
1889 PRESTON WHITE DR

RESTON, VA 22091

DR ELIZABETH A NICHOLS

TITLE:

HETEROGENEOUS DISTRIBUTED DATA BASE MANAGEMENT

T 149 OFFICE: LABCOM/BRL

THE OBJECTIVE OF THIS PROJECT IS TO INVESTIGATE SEVERAL KEY IMPLE-

MENTATION [(SSUES BY DESIGNING AND BUILDING UNIX-BASED PROTOYPE HETERO-
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AWARDED
SUBMITTED BY DEPT AMOUNT

GENEOUS QUERY PROCESSING SOFTWARE. THIS SOFTWARE WILL . PROVIDE UNIFORM
ACCESS TO DATA THAT MAY BE RESIDENT IN MORE THAN ONE DATA BASE AND/OR
AT MORE THAN ONE HOST. IT WILL INTERFACE TO PRE-ESTABLISH DATA BASES
RUNNING UNDER EXISTING DBMSS WITHOUT REQUIRING ANY MODIFICATION TO

THE DBMS PRODUCT, TO THE DATA BEING ACCESSED, OR TO ANY PRO-EXISTING
SINGLE HOST APPLICATION SOFTWARE. THE FIRST MAJOR ISSUE TO BE
INVESTIGATED IS DISTRIBUTED DATA BASE ADMINISTRATION DESCRIPTIONS OF
EACH PARTICIPATING DATA BASE, USER AUTHORIZATIONS, CROSS REFERENCES
BETWEEN THE VIRTUAL INTEGRATE VIEWS AND PHYSICAL DATA BASE RECORDS/
FIELDS, PLUS OTHER INFORMATION, WILL NEED TO BE MAINTAINED ON MULTIPLE
HOSTS. ADMISTRATION OF THIS NEEDS TO BE AS PAINLESS AS POSSIBLE. THE
SECOND MAJOR ISUE TO BE INVESTIGATED IS THE PERFORMANCE OF THE QUERY
DECOMPOSITION PROCESS THAT BREAKS DOWN A QUERY AGAINST THE INTEGRATED
VIRTUAL DATA VIEW TO A SET OF "SUB~-QUERIES" AGAINST INDIVIDUAL
PHYSICAL DATA BASES THAT COLLECTIVELY "ADD-UP" TO THE ORIGINAL.

DIGITAL DEVELOPMENT CORP NAVY $ 46,999

1015 33RD ST NW - STE 410

WASHINGTON, DC 20007

JEFFREY A BLOOM

TITLE:

RETAIL INVENTORY MANAGEMENT ADVISORY NETWORK DEVELOPMENT (RIMAND)
T 78 OFFICE: NAVSUP

IN THE PHASE I OF THE RETAIL INVENTORY MANAGEMENT ADVISORY NETWORK
DEVELOPMENT (RIMAND) EFFORT A LIMITED PROTOTYPE OF THE ADVISORY
NETWORK WILL BE DEVELOPED. A SMALL AREA OF RETAIL INVENTORY MANAGE-
MENT RESPONSIBILITY WILL BE EXAMINED, AND THE ASSOCIATED POLICIES
AND PROCEDURES WILL BE CODIFIED IN AN EXPERT SYSTEM IMPLEMENTED ON A
PROGRAMMABLE WORKSTATION. A DEMONSTRATION OF THE NETWORK ACCESS
FACILITIES WILL BE ATTEMPTED WITHIN THE LIMITATIONS OF THE CURRENT
UICP, UADPS-SP AND SPLICE SYSTEMS.

DIGITAL OPTICS INC DARPA $ 97,160
620 UNIVERSITY DR
ROCHESTER, MI 48063
RAYMOND ARRATHOON
TITLE:
RECONF IGURABLE OPTICAL SUPERCLASSIFIER
T 13 OFFICE: DARPA
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AWARDED
SUBMITTED BY

CONSTRUCT A COMPUTER CONTROLLED VERSION OF A CONFIGURABLE OPTICAL
SUPERCLASSIFIER THAT IS CAPABLE OF ACCEPTING A SYSTOLIC STREAM OF
INPUT DATA. THE NEXT MAJOR OBJECTIVE OF THIS PROPOSAL IS TO DEVELOP
A DETAILED DESCRIPTION OF THE BUS STRUCTURE THAT WILL BE REQUIRED TO
FEED DATA INTO THE OPTICAL SUPERCLASSIFIER AT RATES THAT ARE COM-
MENSURATE WITH THE PERFORMANCE OF THE OPTICAL MACHINE. THE FINAL
OBJECTIVE IS TO DEVELOP THE ARCHITECTURE AND DETAILED HARDWARE
DESCRIPTION OF AN ADAPTIVE THRESHOLD LOGIC CLASSIFIER THAT CAN RE-
SPOND TO NEW PROBLEMS WITHOUT REQUIRING ANY EXTERNAL COMPUTATIONAL
RESOURCES.

DIGITAL OPTICS, INC

620 UNIVERSITY DR

ROCHESTER, MI 48063

RAYMOND ARRATHOON

TITLE:

OPTICAL ASSOCIATIVE SUPERPROCESSOR
T 9 OFFICE:

THE PRESENT PROGRAM HAS THREE TECHNICAL OBJECTIVES. THE FIRST IS TO
CONSTRUCT A COMPUTER CONTROLLED VERSION OF AN OPTICAL ASSOCIATIVE
SUPERPROCESSOR THAT IS CAPABLE OF ACCEPTING A SYSTOLIC STREAM OF IMPUT
DATA. THE NEXT MAJOR OBJECTIVE OFTHIS PROPOSAL IS TO DEVELOP A DE-
TAILED DESCRIPTION OFTHE BUS STRUCTURE THAT WILL BE REQUIRED TO FEED
DATA INTO THE OPTICAL SUPERPROCESSOR AT RATES THAT ARE COMMENSURATE
WITH THE PERFORMANCE OF THE OPTICAL MACHINE. THE FINAL OBJECTIVE IS
DIVIDED INTO TWO PARTS. THE FIRST IS TO DEVELOP THE BASIC ARCHI-
TECTURE AND DETAILED OPTICAL SPECIFICATIONS OF A NEAREST NEIGHBOR COM-
PUTATIONAL MACHINE. THE SECOND IS TO EXAMINE THE ABILITY OF THE
OPTICAL SYSTEM TO PROVIDE RECONFIGURABLE GLOBAL INTERCONNECTS IN THE
CONTEXT OF A REGION LEVEL COMPUTATIONAL MACHINE.

DIGITAL RADIO CORP ARMY

601 S PACIFIC COAST HWY

REDONDO BEACH, CA 90277

OLIVER SAUNDERS

TITLE:

ADAPTIVE RF POWER AMPLIFIER FOR AN ADAPTIVE JAMMER
T 55 OFFICE: CECOM/AMSEL

THIS PROPOSAL DESCRIBES THE START OF AN EFFORT TO DEVELOP AN ADAPTIVE
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JAMMER SYSTEM. THERE ARE SEVERAL TECHNICAL PROBLEMS TO SOLVE BEFORE
THE ADAPTIVE JAMMER CAN BE DEVELOPED. ONE DIFFICULTY ENCOUNTERED
WITH THE ADAPTIVE JAMMER SYSTEM CAN BE SOLVED BY DESIGNING THE EX-
CITER TO PROVIDE THE REQUIRED SIGNAL TO THE RF AMPLIFIER. HOWEVER,
THE RF POWER AMPLIFIER PROBLEM HAS NOT BEEN SOLVED. THE EFFORT IN
PHASE I WILL STUDY SEVERAL APPROACHES TO THE RF POWER AMPLIFIER PRO-
BLEM, SELECT ONE FOR A CONCEPTUAL DESIGN, AND DEVELOP A SPECIFICA-
TION FOR THE CONCEPTUAL DESIGN. THE SPECIFICATION IN THIS PHASE WILL
BE THE BASIS FOR THE EFFORT IN PHASE II.

DIGITAL SIGNAL CORP NAVY $ 49,775
5554 PORT ROYAL RD - STE 208
SPRINGFIELD, VA 22151
DR JAMES GENOVA
TITLE:
NAVAL COUNTERMEASURE CONTROLLER
T 36 OFFICE: SPAWAR

DURING AN ATTACK ON A NAVAL BATTLE GROUP, THERE WILL BE A CONSIDER-
ABLE AMOUNT OF INFORMATION TO BE ABSORBED AND ACTED UPON BY THE EW
OPERATOR IN A SHORT TIME AND UNDER STRESSFUL CONDITIONS. THE INFOR-
MATION FROM MANY SENSORS MUST BE CORRELATED SUCH AS OWNSHIP ESM DATA,
MISSILE LIBRARY DATA, ECM ASSET STATUS, WEATHER DATA, AND RADAR DATA,
AS WELL AS DATA FROM OTHER SHIPS AND AIRCRAFT. THIS INFORMATION MUST
BE USED TO MANAGE THE EW ASSETS AND COORDINATE THE USE OF SOFTKILL
AND HARDKILL WEAPONS SYSTEMS TO DEFEND THE FLEET. IT IS POSSIBLE TO
GREATLY CONSOLIDATE THE INFORMATION AND EXPAND THE OPERATOR'S CAP-
ABILITY BY DEVELOPING A COMPUTER AIDED CONTROLLER SYSTEM. THE DEVE-
LOPMENT PLAN CONSISTS OF THREE PARTS: 1. REVIEW AND FORMAT THE IN-
FORMATION FOR ALGORITHM DEVELOPMENT. 2. DEVELOP A TEST COUNTERMEA-
SURE CONTROLLER ALGORITHM. 3. IMPLEMENT THE ALGORITHM AND TEST. IT
IS PROPOSED THAT THE RESULT OF THIS STUDY WOULD BE THE CONTROLLER
ALGORITHM PORTION OF THE EWCS SYSTEM PRESENTLY BEING PLANNED FOR DE-
VELOPMENT. THE TWCS WOULD PROVIDE THE HARDWARE SYSTEM AND DATA
SORTING BY TARGET WHILE THIS STUDY WOULD DEVELOP THE ALGORITHM FOR
REAL TIME ASSET MANAGEMENT.

DIGITAL VIDEO PROCESSING INC ARMY $ 50,000
7841 EPSILON DR
ROCKVILLE, MD 20855
MATTHEW PRICE
TITLE:
A CMOS ARRAY PROCESSOR BASED ON THE TMS320
T 183 OFFICE: TECOM/CSTA

THERE IS CURRENTLY A NEED FOR LOW-POWER, HIGH-PERFORMANCE PROCESSOR
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MODULES FOR STANDARD BUS CONFIGURATIONS. DEDICATED MODULES, IN THE
‘ PAST, HAVE PROVIDED HIGH SPEED PROCESSING, BUT AT THE COST OF HIGH
C POWER CONSUMPTION AND INFLEXIBILITY. DVP INC., PROPOSES A UNIQUE
! METHOD TO ACHIEVE A HIGH SIGNAL PROCESSING THROUGHPUT WHILE MAINTAIN-
ING LOW POWER OPERATION. 1IN ADDITION, THE PROPOSED PROCESSOR MODULE
WILL NOT BE DEDICATED TOA SINGLE TASK. THE MODULE WILL BE ABLE TO
3 BE CONFIGURED FOR VARIOUS STANDARD MODES OF OPERATION, OR BE
. CUSTOMIZED BY THE USER FOR SPECIAL PURPOSE APPLICATIONS. THE USE OF
) STANDARD BUS MODULES OFFERS THE BENEFITS OF RAPID DEVELOPMENT CYCLES
K AND QUICK SYSTEM INTEGRATION.

N DSET LABS INC ARMY $ 48,572
L BOX 1850 ~ BLACK CANYON STAGE I
PHOENIX, AZ 85029
JOHN E BRZUSKIEWICZ
TITLE:
COATINGS HAVING TAILORED SPECTRAL EMITTANCE CHARACTERISTICS
T 96 OFFICE: BRDC

MOST SURFACE COATINGS (PAINTS) USED ON THE EXTERIOR OF MILILTARY

HARDWARE POSSESS HIGH THERMAL EMITTANCE IN THE 3 TO 5 MICRON AND

8 TO 23 MICRON WAVELENGTH REGIONS, MAKING THEM VULNERABLE TO DETEC-

TION USING STATE-OF-THE-ART OPTICAL INFRARED DETECTORS. THIS PRO-

POSED EFFORT HAS AS ITS OBJECTIVE THE DEVELOPMENT OF SURFACE COATINGS

3 THAT HAVE LOW SPECTRAL EMITTANCE PROPERTIES I[N THE SENSITILVE WAVE-

‘ LENGTH REGIONS BY TAILORING OPTICAL PROPERTIES ON THE BASIS OF THE
INDIVIDUAL PROPERTIES OF THE CANDIDATE COATING CONSTITUENTS. THE
SCOPE OF THE STUDY WILL INCLUDE SELECTING THE MEANS BY WHICH PIGMENTS

' AND POLYMERIC BINDERS ARE COMBINED, BOTH IN SINGLE AND MULTICOAT

) (E.G. MULTILAYER) ARRANGEMENTS, TO EFFECTIVELY REDUCE THE RISK OF

; OPTICAL DETECTION. PHYSICAL MODELS OF THE MOST PROMISING PAINTS,

3 FILMS, COATINGS, APPLIQUES (DECALS), ETC. WILL BE PREPARED AND

T

EVALUATED. .

n‘:.~
DUNEGAN CORP ARMY $ 49,976 :y%

' 19-B THOMAS DR N
IRVINE, CA 92718 e
HAROLD L DUNEGAN -

TITLE: N
DIGITAL SAFE AND ARM DEVICE g

T 13 OFFICE: ARDC/SMCAR D

.-_.?

ea

CURRENT REQUIREMENTS FOR A SAFE AND ARM DEVICE REQUIRED THAT A SAFE {i
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SEPARATION DISTANCE BE ACHIEVED AFTER FIRING BEFORE THE ARMING SE-
QUENCE BEGINS. THIS PROPOSAL DEFINES A METHOD OF ACHIEVING THESE
NEEDED RESULTS WITH A SAFE AND ARMING DEVICE UTILIZING A VELOCITY
INTEGRATOR BASED ON THE DOPPLER EFFECT AND HIGHLY FREQUENCY SOUND
WAVES. THIS PROGRAM, IF SUCCESSFUL THROUGH PHASE III, WILL PROVIDE
A DIGITAL SAFE AND ARM DEVICE THAT CAN BE PROGRAMMED TO ARM TO A
PRESCRIBED DISTRANCE AND PRESCRIBED VELOCITY RELATIVE TO THE SOURCE,
OVER A WIDE RANGE OF DISTANCES AND VELOCITIES.
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DWA COMPOSITE SPECIALTIES INC NAVY $ 49,978
b 21119 SUPERIOR ST
CHATSWORTH, CA 91311
MICHAEL A WEBB
TITLE:
EXPLORING THE FEASIBILITY OF COMBINING MATERIALS TO PRODUCE HIGH
SPECIFIC MODULUS AND STRENGTH IN A SINGLE COMPOSITE
T 55 OFFICE: NAVSEA
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GRAPHITE FIBER IS ONE OF THE MOST VERSATILE REINFORCEMENTS KNOWN.
WITH PAN BASED PRECURSOR, TENSILE STRENGTHS UP TO 1.2 msi WILL BE
AVAILABLE IN FY1986 AND WITH PITCH BASED PRECURSOR, MODULUS OF
ELASTICITY UP TO 140 msi WILL BE AVAILABLE. THE OBJECTIVE OF THIS
PROGRAM IS TO EVALUATE THE LIMITS OF SPECIFIC STRENGTH AND SPECIFIC
MODULUS THAT CAN BE OBTAINED IN METAL MATRICES THAT ARE APPLICABLE
TO ADVANCED NAVY MISSILE SYSTEMS. THIS PROGRAM STARTS WITH BASE PRO-
PERTIES FOR PAN BASED GRAPHITE/METAL AS WELL AS FOR P75 AND P100
GRAPHITE/METAL, WHICH WILL BE USED TO DETERMINE PROPERTY TRANSLATION
WHEN P75 AND P100 IS COMBINED WITH PAN FIBER IN A SINGLE CROSSPLY
COMPOSITE. IF EFFICIENT PROPERTY TRANSLATION CAN BE ACHIEVED, THE
FEASIBILITY OF A SINGLE CROSSPLY COMPOSITE EXHIBITING HIGH SPECIFIC
STRENGTH IN ONE DIRECTION AND HIGH SPECIFIC MODULUS IN THE OTHER WILL
HAVE BEEN DEMONSTRATED. OTHER POSSIBLE MATERIAL COMBINATIONS WILL
ALSO THEN BE INDICATED.

DWA COMPOSITE SPECIALTIES INC NAVY $ 49,928
21119 SUPERIOR ST
CHATSWORTH, CA 91311
MARK R VAN DEN BERGH
TITLE:
HYBRID MMC MATERIALS FOR JOINING OF THERMALLY MIS-MATCHED MISSILE
COMPONENTS DEVELOPMENT
T 56 OFFICE: NAVSEA

Bl

THIS PHASE I PROGRAM WILL DEMONSTRATE THE ABILITY OF UTILIZING HYBRID
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METAL~MATRIX COMPOSITES (MMC) ON SELECTED NAVY MISSILE STRUCTURES
WHERE TWO STRUCTURES, OR SUBELEMENTS OF MARKEDLY DIFFERENT C.T.E.
MUST BE ATTACHED. THE UNIQUE ABILITY OF TAILORING VARIOUS MMC'S TO
ACHIEVE LOW, INTERMEDIATE, OR HIGH THERMAL-EXPANSION CAPABILITY WHILE
CREATING HIGH SPECIFIC MECHANICAL PROPERTIES--FORMS THE BACKBONE OF
THIS PROGRAM. SINCE RING STRUCTURES TYPIFY A NOMINAL MISSILE PART,
FEASIBILITY WILL BE SHOWN BY FABRICATION AND CTE TESTING OF A HYBRID
AXIAL SEGMENT (VIZ. OF A HOOP OR RING STRUCTURE) THAT WILL HAVE LOW
(CERAMIC-LIKE) THERMAL DISTORTION ON ONE END, AND A CTE THAT MATCHES
THE SUPERALLOY AT THE OPPOSITE END, ALL WITHIN A 3" LENGTH. CON-
TINUOUSLY REINFORCED Gr-METAL AND ISOTROPIC, DISCONTINUOUSLY REIN-
FORCED DWA WILL MAKE UP THE HYBRID. PHASE I WILL EMPHASIZE ALUMINUM
MATRICES; PHASE II (HIGHER USE TEMPERATURES) WILL ALSO INCLUDE Gr-
COPPER.

DWA COMPOSITE SPECIALTIES, INC SDIO $ 50,000
21119 SUPERIOR ST
CHATSWORTH, CA 91311
TIMOTHY A LOFTIN
TITLE:
GRAPHITE ALUMINUM RADIATOR FOR PASSIVE THERMAL MANAGEMENT IN SPACE
STRUCTURES
T 4 OFFICE:

TESTING HAS INDICATED THAT METAL-MATRIX COMPOSITE MATERIALS
FABRICATED FROM VARIOUS HIGH ELASTIC MODULUS PITCH-BASED GRAPHITE
FIBERS EXHIBIT ENHANCED THERMAL CONDUCTIVITY IN THE FIBER DIRECTION.
CURRENT DEVELOPMENT PROJECTS WILL RESULT IN THE FABRICATION OF HEAT
PIPES OF GRAPHITE FIBERS IN AN ALUMINUM MATRIX. THESE HEAT PIPES
WILL BE CAPABLE OF EFFICIENTLY TRANSPORTING WASTE THERMAL ENERGY FROM
THE INTERIOR OF A SPACECRAFT TO THE EXTERIOR SURFACE, WHERE IT CAN

BE RADIATED AWAY. IT IS PROPOSED THAT DWA COMPOSITE SPECIALTIES,
INC. TRANSLATE ITS EXPERIENCE IN THE FABRICATION OF GRAPHITE-ALUMINUM
STRUCTURES TO THE FABRICATION OF A HIGH EFFICIENCY SPACE RADIATOR
FROM PITCH-BASED GRAPHITE FIBERS IN AN ALUMINUM MATRIX.

DWA COMPOSITE SPECIALTIES, INC SDIO $ 92,789
21119 SUPERIOR ST
CHATSWORTH, CA 91311
MARK R VAN DEN BERGH
TITLE:
THERMO-MECHANICAL LOAD-PULSE RESISTANT CONTINOUS FIBER-REINFORCED
METAL COMPOSITES
T 7 OFFICE:

THIS PHASE I PROGRAM WILL DEMONSTRATE THE INTRINSIC SURVIVABILITY OF
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CONTINUOUS-FIBER~-REINFORCED METALS TO SIMULATED HTGH FLUX THERMAL
PULSE OVERLOADS. GR-METAL COMPOSITE PLATES AND SELECTED TUBES WILL
BE FABRICATED WITH FIBER VOLUME-PERCENT LEVELS UP TO 55% BY UTILIZING
THE NEW "DWG" TECHNOLOGY DEVELOPED AT DWA. "DWG" IS A NEW LOW-COST
PRODUCT FORM THAT EMPHASIZES THIN PLY (.0035" PER LAYER) AND HIGH
GRAPHITE FIBER VOLUME-PERCENT LEVELS. THIS PROGRAM PROPOSES THE DIS-
TINCT POSSIBILITY THAT ZERO C.T.E., YET SURVIVABLE COMPOSITE CAN BE
ACHIEVED AS A RESULT OF THIS UNIQUE TECHNOLOGY. A SERIES OF PANELS
AND SELECTED TUBES WILL BE FABRICATED UTILIZING PICH GRAPHITE TOW IN
ALUMINUM MATRICES WITH ALTERNATE SURFACES OFTITANIUM. MECHANICAL
TESTING IN BOTH TENSION AND COMPRESSION WITH SIMULATED THERMAL PULSE
LOADING SUPERIMPOSED WILL BE CARRIED OUT. A SIGNIFICANT TASK IN THIS
PROGRAM WILL BE THE INITATION OF A PRELIMINARY MECHANICAL~PROPERTY
DATA BASIS FOR GR/AL COMPOSITE MATERIALS WITH VARIOUS SURFACE FOILS.
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DYNA EAST CORP AF $ 61,842 S
™ 3132 MARKET ST S
PHILADELPHIA, PA 19104 e
ROBERT D CICCARELLI -
TITLE: N
BI-METALLIC SELF-FORGING FRAGMENT (SFF) WARHEAD FOR ENHANCED ,
BEHIND-ARMOR EFFECTS .

T 27 OFFICE: AFATL/MNW

A o e
S %

THE LETHALITY OF ANY DIRECTED-ENERGY WARHEAD IS MEASURED BY ITS
ABILITY TO CAUSE IRREPARABLE DAMAGE TO THE VULNERABLE COMPONENTS
THAT EXIST BEHIND THE PROTECTIVE ARMOR. THIS DAMAGE IS INCURRED BY
THE IMPACT OF THESE COMPONENTS BY EITHER THE PENETRATOR MATERIAL
ITSELF OR BY TARGET SPALL MATERIAL GENERATED BY THE INTERACTION OF
THE PENETRATOR AND PROTECTIVE ARMOR. SIGNIFICANT IMPROVEMENT IN
LETHALITY CAN BE ATTAINED BY THE INCLUSION OF A PYROPHORIC OR IN-
CENDIARY MATERIAL IN THE ATTACKING PENETRATOR. THIS MATERIAL, UPON .
IMPACT, HAS BEEN SHOWN TO PRODUCE OVERPRESSURE AND THE EXISTANCE OF e
A THERMAL PULSE WITHIN INTERIOR VEHICLE COMPARTMENTS. ONE PROMISING -
CONCEPT IS THE INCLUSION OF SUCH AN ENERGETIC MATERIAL IN A "FOLLOW-
THROUGH" SELF-FORGING FRAGMENT (SFF) PENETRATOR.
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DYNA EAST CORP AF $ 66,565
b 3132 MARKET ST
X PHILADELPHIA, PA 19104
ROBERT D CICCARELLI
TITLE:
NOVEL SHAPED CHARGE JET FORMATION
T 27 OFFICE: AFATL/MNW

RECENT IMPROVEMENTS IN ADVANCED ARMOR TECHNOLOGY, INCLUDING THE i?f
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INTRODUCTION OF EFFECTIVE APPLIQUE ARMOR, PRESENT A SPECIAL CHALLENGE
FOR THE ANTI-TANK MISSILE WARHEAD DESIGNER. TWO GENERAL APPROACHES
TO MEET THIS CHALLENGE APPEAR FEASIBLE: IMPROVEMENTS IN UNITARY
WARHEADS AND THE INCORPORATION OF MULTISTAGE WARHEATS. MULTISTAGE
WARHEAD SYSTEMS CURRENTLY UNDER DEVELOPMENT APPEAR TO OFFER SIGNI-
FICANT PERFORMANCE GAINS BUT MAY BE DIFFICULT, IF NOT IMPOSSIBLE, TO
INCORPORATE INTO A MISSILE SYSTEM IN VIEW OF SEVERE WEIGHT AND SPACE
LIMITATIONS AND OTHER ENGINEERING DIFFICULTIES. THIS PROPOSAL
ADDRESSES ONE OF SEVERAL AVAILABLE APPROACHES FOR THE IMPROVEMENT

OF UNITARY ANTI-TANK MISSILE WARHEADS.

DYNAMET TECHNOLOGY INC NAVY $ 48,310
EIGHT A ST
BURLINGTON, MA 01803
STANLEY ABKOWITZ
TITLE:
PRELIMINARY EVALUATION OF P/M TITANIUM TECHNOLOGY FOR ECONOMICAL
MANUFACTURE OF TITANIUM PROPELLANT TANKS
T 148 OFFICE: NWSC

DYNAMET TECHNOLOGY INC. WILL DEVELOP AND FABRICATE A SUBSIZE
PRPTOTYPE Ti-6A1~4V ALLOY GAS GENERATOR/PROPELLANT TANK PREFORM USING
ADVANCED POWDER METAL TECHNOLOGY. THE PROTOTYPE COMPONENT, ALCNG
WITH TEST BARS, WILL BE FABRICATED BY COLD ISOSTATIC PRESSING, VACUUM
SINTERING AND HOT ISOSTATIC PRESSING (CHIP PROCESS). IN ADDITION TO
PRODUCING THESE COMPONENTS BY CHIP PROCESSING, HEAT TREATMENT

STUDIES WILL BE CONDUCTED IN ORDER TO ACHIEVE THE HIGHEST STRENGTH
LEVELS POSSIBLE. THE FABRICATED GAS GENERATOR TANK WILL BE HYDRO-
TESTED TO FAILURE AS AN IN-SERVICE PERFORMANCE EVALUATION. THESE
RESULTS WILL BE COMPARED WITH THOSE OBTAINED FROM TENSILE TESTS OF
WITNESS BARS. THESE MECHANICAL TESTS WILL BE COMBINED WITH METAL-
LOGRAPHIC EXAMINATIONS TO PROVIDE AN INITIAL EVALUATION OF P/M
TITANIUM MATERIALS AND FABRICATION TECHNOLOGY FOR THIN WALL PRESSURE
VESSELS. IN ADDITION, A PRELIMINARY ECONOMIC ASSESSMENT OF THE
PRODUCTION PROCESS WILL BE CONDUCTED.

DYNAMICS TECHNOLOGY INC DNA $ 52,546
21311 HAWTHORNE BLVD - STE 300
TORRANCE, CA 90503
ANDREW T LINTZ
TITLE:
THERMAL LAYER SIMULATION
T 2 OFFICE: AM/SBIR

THERE EXISTS A REQUIREMENT TO DEVELOP AN UNDERSTANDING OF AND A
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TECHNIQUE FOR SIMULATING THE THERMAL LAYER ASSOCIATED WITH A NEAR
SURFACE NUCLEAR EVENT. A FLUID PHYSICS BASED MODEL OF THE THERMAL
LAYER HAS BEEN DEVELOPED BY DYNAMICS TECHNOLOGY AND A SIMULATION
TECHNIQUE HAS BEEN PROPOSED. A KEY ASPECT OF THE THERMAL LAYER
MODEL, THE CHARACTERISTIC VERTICAL LENGTH SCALE, HAS BEEN INFERRED
FROM NUCLEAR FILMS BUT NOT YET TESTED. THE PRESENT PROPOSAL PROVIDES
FOR LABORATORY TESTING OF THE LENGTH SCALE MODEL AND CONCURRENTLY

DEMONSTRATING A THERMAL LAYER SIMULATION TECHNIQUE BY LIGHT GAS
INJECTION.

DYNAMICS TECHNOLOGY, INC SDIO $ 51,191
21213 HAWTHORNE BLVD., SUITE 300
TORRANCE, CA 90503
DUANE T HOVE
TITLE:
KINETIC ENERGY PROJECTILES FOR ENHANCED SOFT TARGET LETHALITY
T 8 OFF ICE:

KINETIC ENERGY WARHEADS HAVE HISTORICALLY BEEN DESIGNED TO DEFEAT
ARMOR OR OTHER HARD TARGETS. HOWEVER, HYPERVELOCITY PENETRATORS COULD
PASS THROUGH SOFT TARGETS SUCH AS BOOSTERS AND BUSSES WITH ONLY LOCAL-
IZED DAMAGE. THIS PROPOSAL ADDRESSES THE PRELIMINARY DESIGN OF A PAS-
SIVE KEW PROJECTILE WHICH WOULD SPREAD RADIALLY UPON CONTACT WITH A
THIN SKINNED VEHICLE AND, THEREFORE, ENHANCE THE DAMAGE INFLICATED
UPON SOFT MECHANICAL, HYDRAULIC AND ELECTRICAL COMPONENTS. PROJECTILE
CONCEPTS WILL BE DEVELOPED AND SCREENING TESTS WILL BE CONDUCTED AT
LOW SPEEDS WITH SPECIALLY SELECTED MATERIALS TO DEMONSTRATE CONCEPT
FEASIBILITY. SUCCESSFUL DESIGN CONCEPTS WILL BE CARRIED TO PRE-

LIMINARY DESIGN AND TESTED IN BALLISTIC RANGES OR ELECTROMAGNETIC RAIL
GUN FACILITIES IN PHASE II.

DYNATHERM CORP NAVY $ 52,587
1 BEAVER CT
COCKEYSVILLE, MD 21030
DAVID A WOLF
TITLE:
FLEXIBLE HEAT PIPE SWITCH
T 145 OFFICE: NWSC

A PASSIVE VARIAB .E THERMAL RESISTANCE DEVICE IS PROPOSED WHICH
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4 UTILIZES A FLEXIBLE HEAT PIPE SWITCH. THE PRINCIPLE ELEMENT OF THE ;
: SWITCH IS A HEAT PIPE CHAMBER WITH A FLEXIBLE ENVELOPE. THE SWITCH y:
IS PERMANENTLY ATTACHED TO THE HEAT SOURCE. INCREASING SOURCE TEM- A
¥ PERATURE ELEVATES THE HEAT PIPE TEMPERATURE AND PRESSURE, EXPANDING Lat.

ITS ENVELOPE TO CONTACT THE SINK. DECREASING SOURCE TEMPERATURE
CAUSES THE HEAT PIPE ENVELOPE TO CONTRACT, INTERRUPTING CONDUCTIVE
. HEAT TRANSFER TO THE SINK. THE VARIABLE CONDUCTANCE HEAT TRANSFER

. PATH TO THE SINK ENABLES THE SWITCH TO MAINTAIN CONSTANT SOURCE
o TEMPERATURE OVER A WIDE RANGE OF HEAT LOAD AND/OR SINK CONDITIONS. o
’ PROOF-OF-PRINCIPLE HAS BEEN DEMONSTRATED IN A PREVIOUS NASA SPONSORED ~

PROGRAM. INVESTIGATION OF DESIGN MODIFICATIONS TO ADAPT THE PRINCIPLE .
TO MEET THE DESIGN REQUIREMENTS OF A VARIABLE THERMAL RESISTANCE o

>

N DEVICE IS PROPOSED. PHASE I OF THE PROPOSED EFFORT WILL CULMINATE IN -

N THE DESIGN, FABRICATION AND TEST OF A PROTOTYPE SWITCH IN A REPRE- -

2 SENTATIVE OPERATIONAL ENVIRONMENT. p

p

: E-TEK DYNAMICS INC AF $ 48,569

" 250 EAST DR

- MELBOURNE, FL 32904 o

- J J PAN i
TITLE: -
INTEGRATE FIBER OPTIC THEORY INTO INTEGRATED CIRCUIT TECHNOLOGY \

- T 40 OFFICE: ESD/XRCT R

o o

b N

E-TEK PROPOSES TO INVESTIGATE THE UNIFIED THEORY AND TECHNOLOGY OF
MICROWAVES, FIBER OPTICS, INTEGRATED CIRCUITS, MICROWAVE MONOLITHIC >
ICS (MMICS), Gb/s LOGICS, AND ELECTRO-OPTIC (EO) INTEGRATED OPTIC )

CIRCUITS FOR HIGH SPEED OPTICAL SIGNAL PROCESSING. WAVE PROPAGATION, -
TRANSMISSION, NETWORK, CIRCUITS, DEVICES, MATERIALS, FABRICATION o
TECHNIQUES, AND SUBSYSTEM/SYSTEM APPLICATIONS AT MICROWAVE FRE- -
[~ QUENCIES WILL BE STUDIED IN DETAIL. 1IN ADDITION TO THE DESIGN OF NGy
* OPTICAL SWITCHING DEVICES, E-TEK WILL INVESTIGATE THE DESIGN AND M
FABRICATION FEASIBILITIES OF OTHER OPTICAL SIGNAL PROCESSORS, SUCH N
AS MODULATOR, SAMPLER, LOGICS, MULTIPLEXER/DEMULTIPLEXER, COUPLERS, .
DIVIDER/COMBINER, FILTER, CORRELATORS, ETC.. PRESENTLY, E-TEK HAS
SUCCESSFULLY DESIGNED/FABRICATED/TESTED A 20 GHz INTERFEROMETRIC
L. (EO) MODULATOR ON LiNbO(3) SUBSTRATE USING THE CONVENTIONAL DESIGN
’ APPROACH.

SRS

_-vf'h“‘-; -

E-TEK DYNAMICS INC AF $ 49,733
250 EAST DR
MELBOURNE, FL 32904

-~ “»
0

J J PAN
TITLE:
FIBER DISTRIBUTION NETWORK

d
. T 109 OFFICE: AFWAL/AA

DURING PHASE I, E-TEK WILL INVESTIGATE, COMPUTE/SIMULATE, DESIGN,
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AND OPTIMIZE A 1.3 Uum SINGLE-MODE 1:100 OPTIC FIBER SPLITTER USING

A GRADED-INDEX (GRIN) LENS. THE SPLITTER WILL HAVE ANTICIPATED EX-
CESS LOSS OF < 4 db AND LOSS DEVIATION OF < + OR - 5%. THE PROPOSED
APPROACH HAS THE ADVANTAGES OF MASS PRODUCIBILITY, POTENTIALLY LOW
COST, CAPABILITY OF OPERATING IN ADVERSE ENVIRONMENTS, NO PHASE-ERROR
INTRODUCED AT MICROWAVE MODULATED FREQUENCIES, AND THE POTENTIAL OF
EXPANDING TO 1:1,000 OR EVEN 1:5,000 SPLITTING RATIO. 1IN ADDITION TO
THE USE OF THE COMMERCIALLY AVAILABLE GRIN LENS, E-TEK WILL OPTIMIZE
THE INDEX PROFILE TO IMPROVE THE LOSS DEVIATION. MULTILAYER FIBER-
LENS INTERFACE UNIT WILL BE OPTIMIZED TO REDUCE EXCESS LOSS CONTRI-

BUTED BY FIBER MISALIGNMENT AND FRACTIONAL LOSS, AND TO IMPROVE PRO-
DUCIBILITY.

ECODYNAMICS RESEARCH ASSOCS INC AF $ 72,240
PO BOX 8172
ALBUQUERQUE, NM 87198
DR PATRICK J ROACHE
TITLE:
ADAPTIVE GRIDS FOR RAVEN
T 86 OFFICE: AFWL/PRC

THIS PROPOSAL IS FOR A STUDY OF THE FEASIBILITY OF ADAPTIVE GRID
ALGORITHMS FOR IMPLEMENTATION, REFINEMENT AND INCORPORATION INTO AN
EXISTING TIME DEPENDENT THREE DIMENSIONAL NAVIER-STOKES COMPUTER
MODEL, THE RAVEN CODE. THE STUDY WILL INVOLVE ASSESSMENT AND/OR
EXTENSION OF EXISTING ADAPTIVE GRID TECHNIQUES TO DETERMINE THAT
WHICH IS OPTIMAL AND EFFICIENT FOR THE PHASE II IMPLEMENTATION IN
RAVEN, WITH CONSIDERATION GIVEN TO THE COMPUTER ARCHITECTURE OF THE
CRAY XMP AND 2S SYSTEMS. ALSO, THE WORK WILL INVOLVE EVALUATION OF
MORE ADVANCED FLUID DYNAMIC SOLUTION ALGORITHMS FOR INCORPORATION
INTO THE RE-STRUCTURED RAVEN. THE COMBINATION OF ADAPTIVE GRID
GENERATION AND ADVANCED FLUID DYNAMIC ALGORITHMS, BOTH TAILORED TO
SUPER-COMPUTER ARCHITECTURE, HAS TREMENDOUS POTENTIAL FOR IMPROVING
THE EFFICIENCY, EASE OF USE, ROBUSTNESS, AND ACCURACY OF SOLUTIONS.

EDWARDS COMMUNICATIONS ELECTRO-OPTICS NAVY $ 49,999
335 PARK ST NE
VIENNA, VA 22180
RAJ B EDWARDS
TITLE:
MINIATURIZED MAGNETIC SENSORS
T 51 OFFICE: NAVSEA

THE PRIMARY OBJECTIVE IS TO CATAGORICALLY DETERMINE THE TECHNICAL
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AWARDED
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FEASIBILITY OF THE THERMALLY, ACOUSTICALLY AND OPTICALLY COMPENSATED,
ULTRA-LOW-NOISE, "ALL-PASSIVE" MINIATURIZED FIBER-OPTIC MAGNETIC
SENSOR. SUPPORTING OBJECTIVES ARE: 1) CHARACTERIZATION OF THE MAG-
NETIC SENSOR'S OPERATIONAL ENVIRONMENT; 2) DEFINITION OF THE PRELI-
MINARY SYSTEM REQUIREMENTS; 3) ASSESSMENT OF COMPONENTS, SUBSYSTEMS
AND SYSTEM; 4) EVALUATION OF DESIGN MARGINS THROUGH FIRST-ORDER
MODELING AND ANALYSIS OF MINIATURIZED DESIGN EMBODYING PREFERRED
CONCEPT AND MODIFIED CONFIGURATIONS; 5) ESTIMATION OF PRACTICAL DE-
SIGN MARGINS, AND TOLERANCES IN ACHIEVING A STABLE MAGNETIC SENSOR
PERFORMANCE IN THE DEEP SEA ENVIRONMENT OF 1 NANOTESLA. EDWARDS
COMMUNICATIONS ELECTRND-OPTICS IN VIENNA, VA WITH CONSULTATIONAL
ASSISTANCE FROM MIT PROF. S EZEKIEL, MIT CAMBRIDGE, MA EVALUATES
TECHNICAL FEASIBILITY OF THE INNOVATIVE CONCEPT THROUGH FIRST-ORDER
MODELLING AND ANALYZES OF THE COMPENSATED MAGNETIC SENSOR SYSTEM.
THE EFFORT WILL ADDRESS THE PROJECT OBJECTIVES INDIVIDUALLY IN FIVE
INTERRELATED SUBTASKS.

EIC LABS INC DARPA $ 49,921
111 DOWNEY ST
NORWOOD, MA 02062
DAVID A SCHWARTZ
TITLE:
ADVANCED TECHNOLOLOGY BATTERY TO REPLACE THE BAS5590/U
T 9 OFFICE: DARPA

THE PROPOSED RESEARCH AND DEVELOPMENT WILL FOCUS ON THE DESIGN,
CONSTRUCTION AND TESTING OF A Li/TiS(2) RECHARGEABLE CELL THAT WOULD
BE USED IN THE BA5590/U CONFIGURATION. DESIGN TRADE-OFFS SUCH AS
RATE CAPABILITY, CYCLE LIFE, CAPACITY AND COST WOULD BE CONSIDERED.
TWO DESIGNS WOULD BE CHOSEN. SEVEN CELLS OF EACH WOULD BE BUILT AND
TESTED. THE GOAL OF THE PROGRAM WOULD BE TO DEMONSTRATE A RECHARGE-
ABLE CELL HAVING PERFORMANCE SUPERIOR TO THAT OF THE PRIMARY.

EIC LABS INC NAVY $ 50,000
111 DOWNEY ST
NORWOOD, MA 02062
K M ABRAHAM
TITLE:
ADVANCED BATTERY CATALYSTS - PREPARATION AND DEVELOPMENT
™ 114 OFFICE: NSWC

A RESEARCH PROGRAM AIMED AT STUDYING THE MECHANISM OF ELECTRO-
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CATALYSIS IN THE Li/SOCl(2) IS PROPOSED. THE CATALYTIC ACTIVITY OF
CARBON CATHODES IMPREGNATED WITH COBALTOUS OXIDE (CoO), COBALTIC
OXIDE (Co(2)0(3) OR Co TOWARDS THE REDUCTION OF SOC1(2) WILL BE
ASSESSED. METHODS ARE PRESENTED FOR THE PREPARATION OF THESE CAT-
ALYSTS. THE RESULTS OF ELECTROCATALYSIS BY THESE MATERIALS WILL BE
COMPARED WITH THAT OBSERVED IN Li/SOCl(2) CELLS UTILIZING COBALT-
DIBENSOTETRAAZAANNULENE (Co-TAA) AS THE CATALYST. A MECHANISM FOR
ELECTROCATALYSIS IN THE Li/SOCl1(2) CELL, PARTICULARLY THAT PERTAINING
TO Co-TAA CATALYSIS, WILL BE DESCRIBED. IT IS ENVISIONED THAT A
SYSTEMATIC PHASE II INVESTIGATION BASED ON THE FOUNDATION LAID IN
THIS PHASE I RESEARCH, WOULD LEAD TO THE ABILITY TO DESIGN AND DE-
VELOP SUPERIOR CATALYSTS NOT ONLY FOR THE Li/S0OCl1(2) CELL BUT ALSO
FOR CELLS SUCH AS THE Li/SO(2) AND Li/S0(2)C1(2).

EIC LABS INC ARMY $ 49,920
111 DOWNEY ST
NORWOOD, MA 02062
JOSEPH S FOOS
TITLE:
ELECTROLYTE ADDITIVES FOR RECHARGEABLE LITHIUM BATTERIES
T 77 OFFICE: LABCOM/ETDL

THERE IS AN ACTIVE INTEREST IN RECHARGEABLE LITHIUM BATTERIES DUE

TO THE HIGH ENERGY DENSITIES POSSIBLE. THESE HIGH ENERGY DENSITIES
REQUIRE THE CYCLING OF THE LITHIUM ELECTRODE IN HIGH EFFICIENCY. IT
HAS BEEN DEMONSTRATED THAT ELECTROLYTE COMPOSITION PLAYS A LARGE ROLE
IN LITHIUM CYCLING EFFICIENCY AND THAT ADDITIVIES CAN HAVE LARGE
POSITIVE EFFECTS. WE HAVE IDENTIFIED SEVERAL NEW CATEGORIES OF
MATERIALS THAT ARGUABLY SHOULD GIVE POSITIVE ADDITIVE EFFECTS. THE
PHASE I PROGRAM WILL EVALUATE THESE MATERIALS CHIEFLY IN TERMS OF
LITHIUM CYCLING EFFICIENCY.

EIC LABS INC NAVY $ 50,000
111 DOWNEY ST
NORWOOD, MA 02062
K M ABRAHAM
TITLE:
STUDIES OF THE FUNDAMENTALS OF SOLID STATE BATTERIES
T 8 OFFICE: ONR

A RESEARCH PROGRAM AIMED AT STUDYING THE FUNDAMENTALS OF SOLID STATE
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BATTERIES WHICH OPERATE AT OR NEAR ROOM TEMPERATURE IS PROPOSED. THE
RELEVANT DATA WILL BE OBTAINED BY STUDYING THE ELECTROCHEMICAL BE-
HAVIOR OF A SOLID STATE RECHARGEABLE Li CELL OF THE CONFIGURATION,
WHERE MEEP IS POLY(BIS[METHOXY ETHOXY ETHOXIDE)PHOSPHAZENE].

EIC LABS., INC SDIO $ 50,732
111 DOWNEY ST
NORWOOD, MA 02062
R DAVID RAUH
TITLE:
FAST ELECTROCHROMIC SWITCHING FOR OPTICAL HARDENING APPLICATIONS
T 11 OFFICE:

A PROGRAM TO DEVELOP ELECTROCHROMIC DEVICES CAPABLE OF FAST TRANS-
MISSIVE TO REFLECTIVE OPTICAL SWITCHING IS PROPOSED. THESE DEVICES
WOULD BE USED FOR OPTICAL HARDENING IN THE WAVELENGTH RANGE FROM 0.6-
15 MICROMWTERS. OPTICAL SWITCHING ELEMENTS BASED ON SINGLE CRYSTAL
LAYERS OR EPITAXIAL FILMS OF THE METAL DICHALOCOGENIDES ZrS(2) AND
Hf(2) WOULD BE DEVELOPED. WE PROPOSE TO INTERCALATE SINGLE CRYSTALS
OF ZrS(2) AND HfS(2) WITH LiI. UNDER THE APPLICATION OF AN EXTERNALLY
APPLIED CURRENT PULSE, THE Lil WILL UNDERGO A REDUCTION/OXIDATION RE-
ACTION THAT CONTRIBUTES A FREE-ELECTRON TO THE CONDUCTION BAND OF THE
HOST CRYSTAL. THE PROPOSED DEVICES WOULD HAVE A VARIABLE FREE-
ELECTRON DENSITY THAT COULD BE CONTROLLED BETWEEN <10(16) TO 10(22)
~E/CUBIC CENTIMETERS. THE LARGE VARIATION OF FREE-ELECTRON DENSITY
ALLOWS THE WAVELENGTH AND DEGREE OF SPECULAR REFLECTANCE TO BE MODU-
LATED. OPTICAL SWITCHING WOULD BE ACHIEVED IN A 3-LAYER DEVICE COM-
PRISED OF THE OPTICALLY ACTIVE ELEMENT (2rS(2)/Lil OR HfS(2)/LiI AND
TWO TRANSPARENT ELECTRODES. A MODEST CURRENT PULSE (<200 mA/SQUARE
CENTIMETERS) WOULD BE USED TO SWITCH THE DEVICE FROM TRANSMITTING TO
REFLECTING. BY HAVING THE LiI REDUCTION/OXIDATION CENTERS HOMO-
GENEOUSLY DISTRIBUTED IN THE VAN DER WALLS' GAPS OF THE ZrS(2)/LilI
AND HfS(2)/LiI CRYSTLS, THE OPTICAL SWITCHING SHOULD BE EXTREMELY
RAPID. THE GOAL OF THE PROPOSED RESEARCH IS TO DEVELOP OPTICAL
HARDENING DEVICES THAT UNDERGO REVERSIBLE TRANSMISSIVE TO REFLECTIVE
SWITCHING IN <10 TO THE MINUS SIX POWER SECONDS.

EIC LABS., INC. SDIO $ 53,814
111 DOWNEY ST
NORWOOD, MA 02062
R DAVID RAUH
TITLE:
NICKEL OXIDE/HYDROGEN MULTILAYER BIPOLAR BATTERY
DEVELOPMENT FOR PULSED POWER DEVELOPMENT
T 5 OFFICE:

SPAACE-BASED MISSILE DEFENSE SYSTEMS WILL REQUIRE SOURCES OF PULSED
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SUBMITTED BY DEPT AMOUNT

POWER TO OPERATE PROSPECTIVE DIRECTED ENERGY WEAPONS. POWER MUST BE

AVAILABLE INSTANTANEOUSLY AND SEQUENTIAL POWER PULSES MUST HAVE MINI-

MAL INTERPULSE DELAYS. IN PRINCIPLE, AN ELECTROCHEMICAL POWER SOURCE
‘ CAN PROVIDE POWER AT A MUCH LOWER WEIGHT THAN ALTERNATIVE MAGNETIC OR
ELECTRIC FIELD DEVICES (CAPACITORS OR INDUCTORS). HOWEVER, ADVANCES
MUST BE MADE IN HIGH RATE THIN FILM ELECTRODE MATERIALS AND BATTERY
DESIGN IN ORDER TO ACHIEVE BATTERIES OPTIMIZED FOR HIGH POWER DENSITY
IN THE PULSED MODE OF OPERATION. 1IN PHASE I, THE ELECTROCHEMICAL
CAPACITIES UNDER PULSED CONDITIONS WILL BE INVESTIGATED FOR TWO PRO-
MISING MATERIALS: (1) LaNi(5) WHICH ACTS AS A HYDROGEN STORAGE ANODE
WITH HIGH HYDROGEN DIFFUSION RATES, AND (2) A HYDRATED NICKEL OXIDE
CATHODE WITH OPTIMIZED MIXED IONIC AND ELECTRONIC CONDUCTIVITY. THE
' ELECTRODES COMBINE TO FORM A HIGHLY REVERSIBLE NICKEL OXIDE/HYDROGEN
(HYDRIDE) BATTERY COUPLE. AS THIN FILMS PREPARED BY SPUTTERING UNDER
CONTROLLED CONDITIONS, IT IS ANTICIPATED THAT THE ELECTRODES WILL BE
CAPABLE OF >100 SEQUENTIAL PULSES OF 10 TO THE MINUS 3 SEC DURATION,
BEFORE RECHARGE, EACH PULSE WITH A POWER DENSITY OF >10 TO THE 3RD
POWER W/CUBIC CENTIMETERS. FULL MULTILAYER BIPOLAR BATTERIES OF 10
TO THE STH POWER W/kg PULSE OR GREATER COULD BE CONSTRUCTED BASED ON
THE PERFORMANCE.
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EIDFTICS INTERNATIONAL AF $ 49,407
36 W 240TH ST
TOF ANCE, CA 90505
ROBERT W FOLTYN
TITLE:
INNOVATIVE AIR COMBAT MEASURES OF MERIT FOR SUPERMANEUVERABLE
FIGHTER AIRCRAFT DEVELOPMENT
T 142 OFFICE: AFWAL/FI

Y RECENT TECHNOLOGICAL ADVANCES HAVE ASSURED THE POSSIBILITY OF
RADICALLY EXPANDING THE MANEUVERING ENVELOP OF FUTURE FIGHTER DE-
SIGNS. INCREASES IN FORCE AND MOMENT GENERATION AS WELL AS ENHANCED
DEPARTURE RESISTANCE WILL ENABLE THE NEXT GENERATION OF FIGHTERS TO
PERFORM MANEUVERS BEYOND TODAY'S CONVENTIONAL FLIGHT BOUNDARIES.
WHILE THE FEASIBILITY OF SUCH MANEUVERS, REFERRED TO AS SUPERMANE-
UVERJ, HAS BEEN DEMONSTRATED, THEIR APPLICABILITY AND MERIT HAS NOT
BEEN FULLY EVALUATED. DEVELOPMENT OF THE ENABLING TECHNOLOGY HAS
PRECEEDED THAT OF SUITABLE MEASURES OF MERIT AND DEFINITION OF
SPECIFIC SUPERMANEUVERABILITY REQUIREMENTS. THE OBJECTIVE OF THE
PROPOSED STUDY IS TO DEFINE SPECIFIC SUPERMANEUVERS AND DEVELOPE
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MEASURES OF MERIT FOR THEIR ASSESSMENT. A LARGE VOLUME OF AIR COMBAT
MANEUVERING (ACM) AND SUPERMANEUVERABILITY DATA WILL BE ANALYZED
USING THE TACTS/ACMI SYSTEM AND PREVIOUS STUDIES RELATED TO SUPER-

’ MANEUVERABILITY TECHNOLOGY. THE OBJECTIVES WILL BE SPECIFICALLY MET
- THROUGH MATHEMATICAL MODELLING AND SIMULATION.

! ELDRIDGE ASSOCS INC ARMY $ 49,837
1142 MANHATTAN AVE -~ CP 94
. MANHATTAN BEACH, CA 90266
BARBARA J HOOVER
TITLE:
TABS-2 PROGRAM SYSTEM CONVERSION TO MINI-SYSTEM ENVIRONMENT
T 202 OFFICE: WES

THE TABS-2 PROGRAM SYSTEM IS USED EXTENSIVELY BY THE U.S. ARMY
CORPS OF ENGINEERS. CURRENTLY PROGRAMS IN THE SYSTEM RUN ON A CDC
CYBER 205 MAIN FRAME COMPUTER. THE CORPS WISHES TO HAVE THE SYSTEM
OF PROGRAMS AND ITS USER INTERFACE CONVERTED TO RUN ON A VAX MINI-
COMPUTER AT GREATLY REDUCED COST.

-I'Ill,

ELECTRO MAGNETIC APPLICATIONS INC ARMY $ 49,800
PO BOX 8482
ALBUQUERQUE, NM 87198
. DAVID E MEREWETHER
. TITLE:
LOW COST ELECTROMAGNETIC SHIELDING
. T 198 OFFICE: CERL/COE

s K 8 aa o

' TEN POTENTIALLY LOW COST SHIELDING TECHNIQUES ARE TO BE INVESTIGATED.
b COMPARISONS ARE TO BE MADE OF THE SHIELDING EFFECTIVENESS, CON-
STRUCTION COST, AND SHIELD RELIABILITY FOR TEN POTENTIALLY LOW COST
SHIELD FABRICATION TECHNIQUES.

3 ELECTRO TECHNOLOGY CORP SDIO $ 50,000
5656 SOLEDAD RD
LA JOLLA, CA 92037

¥ ROBERT J CAMPANA

. TITLE:
; THERMOELECTROMAGNETIC PUMP DEVELOPMENT STUDY
T 4 OFFICE:

THERMOELECTROMAGNETIC PUMPS (TEMPS) RESULT FROM THE INTEGRATION OF :é
A \-'..\'
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A THERMOELECTRIC GENERATOR (TEG) AND AN ELECTROMAGENTIC PUMP (EMP).
TEMPS ARE USEFUL SAFETY COMPONENTS OF NUCLEAR SPACE POWER SYSTEMS.
THEY ARE USED IN THE DECAY-HEAT-REMOVAL SYSTEM WHERE THEY USE DECAY
HEATITSELF AS THE SOURCE OF ENERGY TO MAINTAIN CIRCULATION OF COOLANT
FOR AS LONG AS THERE IS DECAY HEAT TO BE DISCIPATED AFTER THE REACTOR
IS SHUTDOWN OR PUT IN DORMANT READINESS. THE ONLY TEMP USED TO DATE
WAS IN THE 500-W SNAP-10A SYSTEM FLOWN IN THE 1960S. THERE HAS BEEN
NO TEMP DEVELOPMENT SINCE THEN. THE QUESTION IS "ARE TEMPS FEASIBLE
FOR USE IN SDI POWER SYSTEMS"? THE POWER LEVELS IN SDI GO UP 10S OF
MWS MAKING HIGH POWER DENSITY AND HIGH TEMPERATURES NECESSARY. WITH
ADVANCES MADE IN PERMANENT-MAGNET AND ELECTROMAGNET CORE MATERIALS
AND THERMOELECTRIC SEMICONDUCTORS TEMPS MAY STILL BE FEASIBLE IN SDI
NUCLEAR POWER SYSTEMS. THE PROPOSED STUDY WILL BE A DISCIPLINED
PARAMETRIC ANALYSIS TO PROVIDE ANSWERS TO THIS QUESTION AND GUIDANCE
FOR CONTINUED DEVELOPMENT, ASSUMING A POSITIVE RESULT.

ELECTRO-OPTEK CORP AF
23887 MADISON ST
TORRANCE, CA 90505
WILLIAM S CHAN
TITLE:
A DYNAMIC SCENE GENERATOR DEVELOPMENT
T 291 OFFICE: AEDC/DOT

THE PROPOSED PROGRAM IS THE DEVELOPMENT OF A UNIQUE TECHNIQUE BY
WHICH A LARGE MOSAIC ARRAY OF SINGLE-CRYSTALLINE SILICON RESISTORS,
EACH SUSPENDED ACROSS A HOLLOW CAVITY, IS FABRICATED USING CONVEN-
TIONAL INTEGRATED CIRCUIT (IC) TECHNOLOGY. FEACH RESISTOR, HEATED

BY AN ELECTRIC CURRENT, FORMS A BLACKBODY RADIATOR. AND EACH CUR-
RENT IS CONTROLLED BY A METAL-OXIDE-SEMICONDUCTOR {MOS) TRANSISTOR
CIRCUIT, WHICH IS ALSO FABRICATED ALONGSIDE EACH RESISTOR. THE
RESULTANT MOS-RESISTOR ARRAY PROVIDES A HIGHLY-CONTROLLABLE INFRARED
(IR) SCENE GENERATOR CAPABLE OF MEETING ALL THE DIVERSE REQUIREMENTS.
A FOCUSED, THREE-PHASE PROGRAM IS DELINEATED WITH PHASE I AIMED AT
DEMONSTRATING THE CRITICAL ELEMENTS OF THE MOS-RESISTOR ARRAY TECH-
NOLOGY WITH LOW RISK; PHASE II AIMED AT SCALING THIS TECHNOLOGY TO
DEMONSTRATE A 128 X 128 GENERATOR ARRAY WITH INTERCONNECTING SUPPORT
ELECTRONICS; AND PHASE 3 AIMED AT INTEGRATING A COMPLETE GENERATOR
ARRAY OF 512 X 512 WITH CONTROL ELECTRONICS, COMPUTER DATA MANAGEMENT
AND FULL RADIOMETRIC CALIBRATION.
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' ELECTRO-OPTEK CORP AF $ 57,223 R
. 23887 MADISON ST >
TORRANCE, CA 90505 &
J SHIE
~ TITLE: o
! SEEKER-TO-TARGET CLOSURE SIMULATOR ’
T 25 OFFICE: AFATL/ASA

THE DEVELOPMENT OF THE SILICON RESISTOR ARRAY TECHNOLOGY HAS BEEN
, PROPOSED TO FABRICATE AN IR (INFRARED) AIR TARGET SIMULATOR
' SPECIFICALLY FOR SIMULATING, TESTING AND MODELING OF SEEKER-TO-TARGET
RANGE CLOSURE CONDITIONS. EACH RESISTOR HEATED BY A PASSAGE OF CUR-
' RENT ACTS AS A BLACKBODY RADIATOR, AND THIS CURRENT IS INDIVIDUALLY
! CONTROLLED BY A MOS (METAL-OXIDE-SEMICONDUCTOR) CIRCUIT (ONE OF EACH
RESISTOR). THE WHOLE ARRAY MAY BE PROGRAMMED TO PROVIDE A SINGLE IR
; TARGET OR A CONTINUOUS CHANGING EXTENDED TARGET TO SIMULATE THE
. HOMING EFFECT OF A SEEKER SENSOR ONTO THE TARGET. THE PROPOSED
' EFFORT IN PHASE I OF A THREE PHASE PROGRAM, WITH PHASE I TASKED TO
DESIGN A TEST MOS-RESISTOR ARRAY AIMED AT DEMONSTRATIG THE CRITICAL
ELEMENTS OF MOS-RESISTCR FORMATION AND FLICKER CONTROL. A PRE-
LIMINARY DESIGN OF AN OPTICAL SYSTEM TO SIMULATE SEEKER-TO-TARGET
CLOSURE IS ALSO MADE IN PHASE 1I.

ELECTRO-OPTEK CORP DNA $ 57,998
23887 MADISON ST

TORRANCE, CA 90505

MICHAEL LEE

o TITLE:

. MULTI MEGARAD HARD MICRO-CIRCUITS

. T 5 OFFICE: AM/SBIR

e e XA K

AN INNOVATIVE APPROACH TO PRODUCE MULTI-MEGARAD HARD ELECTRONIC
DEVICES FOR SPACEBORNE APPLICATIONS HAS BEEN PROPOSED, WHEREBY JUNC-
TION FIELD EFFECT TRANSISTORS (JFET) ARE DEVELOPED USING SILICON-ON-

. INSULATOR (SOI) TECHNOLOGY. THE MULTIMEGARAD HARDNESS [S DERIVED

) FROM THE 'BURIED' CHANNEL OF THE JFET DEVICES AND THE REDUCTION OF
ELECTROMIGRATION OF TRAPPED AND INDUCED CHARGES OF THE WELL-MATCHED
SILICON/OXIDE INTERFACE OF THE SILICON-ON-INSULATOR WAFER, FABRI-

. CATED BY OXYGEN IMPLANT OF SILICON WAFER. THIS PROPOSED EFFORT IS

' PHASE 1 OF A 3-PHASE PROGRAM, CONCEIVED SPECIFICALLY TO EXPLOIT THE
EMERGING SOI TECHNOLOGY BASED ON THE SILICON-IMPLANT-OXIDE (SIMOX)
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PROCESS. THE MAJOR TASKS FOR PHASE I ARE: ANALYSIS AND MODELING OF
COMPLEMENTARY JFET (CJFET) DEVICES AND CIRCUITS.

ELECTRO-OPTEK CORP SDIO $107,729
23887 MADISON ST
TORRANCE, CA 90505
WILLIAM S CHAN, PHD
TITLE:
PASSIVELY COOLED InSb DETECTOR ARRAYS
T 3 OFFICE:

A PASSIVELY-COOLED DETECTOR ARRAY TECHNOLOGY IN THE MID WAVELENGTH
INFRARED (MWIR) REGION IS BEING SOUGHT FOR SPACEBORNE SURVEILLANCE
APPLICATIONS. WE HAVE PROPOSED TO USE THE MOLECULAR BEAM EPITAXY
(MBE) TECHNOLOGY TO FABRICATE HIGH-QUALITY InSb MATERIAL AND HIGH-
DETECTIVITY DETECTOR ARRAYS. THE RESULTANT ARRAYS, WHEN OPERATED AT
TEMPERATURES ACHIEVABLE WITH PASSIVE COOLING WILL HAVE A DETECTIVITY
COMPARABLE TO CURRENT DETECTOR OPERATING AT 100K. THE MILESTONES FOR
PHASE I OF A THREE~-PHASE PROGRAM ANALYSIS, DESIGN AND DEFINITION OF
THE MBE PROCESSES TO ESTABLISH HIGH-QUALITY InSb EPITAXIAL LAYERS

ON SUITABLE MWIR TRANSPARENT SUBSTRATES SUITABLE FOR FLIP-CHIP HYBRID
ARRAY FABRICATION.

ELECTROCHIMICA CORP DARPA $ 49,498

20 KELLY CT

MENLO PARK, CA 94025

DR M EISENBERG

TITLE:

ADVANCED TECHNOLOGY RECHARGEABLE LITHIUM BATTERIES FOR SMALL UNITS
T 9 OFFICE: DARPA

A POWERFUL APPROACH TC RECHARGEABLE AMBIENT TEMPERATURE ORGANIC
LITHIUM BATTERIES OF LIMITED CYCLE LIFE IS PROPOSED WHICH EMPLOYS
METAL HALIDES AS REDUCIBLE CATHODES, WHICH WOULD BE DEVELOPED TO
REPLACE Li-SO(2) PRIMARY CELLS CURRENTLY SUED BY THE ARMY FOR SMALL
UNITS. THIS APPROACH TO HIGH ENERGY BATTERIES IS PARTICULARLY
APPROPRIATE FOR SAFE OPERATION AT A HIGH RATE OF DISCHARGE FOR THE
DURATION OF A LIMITED CYCLE LIFE OF 50 CYCLES, AS REQUIRED FOR MANY
MILITARY APPLICATIONS. THE APPROACH IS BASED ON INITIAL VERY PRO-
MISING RESULTS ORTAINED AT ELECTROCHIMICA CORP. IN AN IN-HOUSE
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y SPONSORED PROGRAM. SUCCESSFUL PERFORMANCE OF REDUCIBLE CATHODS IS ~
g DEPENDENT ON ELECTROLYTE-ELECTRODE INTERACTIONS, ESPECIALLY SOLU- X
BILITY OF THE CATHODE SPECIES. TWO METAL HALIDES ARE PROPOSED FOR S
LITHIUM CELLS, WITH THEORETICAL ENERGY DENSITIES AS HIGH AS 363 Wh/#. -,
EXPERIMENTAL STUDIES WILL CONCENTRATE ON CONSTRUCTION OF .LECTRO- A
s CHEMICAL TEST CELLS CAPABLE OF SUPPORTING HIGH RATE DISCHARGES (1 HR) s
N AT CURRENT DENSITIES OF 2-5 mA/cm2 AS WELL AS PRELIMINARY DESIGN AND N
; CONSTRUCTION OF SEALED CYLINDRICAL CELLS CONTAINING A SAFETY OVER- o
o CHARGE MECHANISM. CELLS WILL BE EVALUATED FOR DISCHARGE CAPACITIES i
AND ENERGY DENSITIES AS A FUNCTION OF CYCLE LIFE. v
w
. ELECTROCHIMICA CORP AF $ 49,498 o
N 20 KELLY CT X
- MENLO PARK, CA 94025 24
DR M EISENBERG
", TITLE: >
: IMPROVED SMALL BATTERIES - HIGH POWER METAL OXIDE - ALUMINUM UNITS N
3 T 262 OFFICE: BMO/MYSC N
o

A VERY HIGH POWER DENSITY METAL OXIDE-ALUMINUM ELECTROCHEMICAL

. BATTERY SYSTEM IS PROPOSED FOR INVESTIGATION IN THE PHASE I PROGRAM -

. AS A BASIS FOR FUTURE DEVELOPMENT OF SMALL BATTERIES (OF A WEIGHT -
LESS THAN ONE POUND) FOR APPLICATIONS IN ROCKET LAUNCH, SPACE, AND
RE-ENTRY ENVIRONMENTS. THIS IS A LOW RISK DEVELOPMENT APPROACH SINCE
THE INDIVIDUAL ELECTRODES ARE KNOWN IN OTHER BATTERY SYSTEMS. THE
COUPLE COMBINATION AND DESIGN APPROACH ARE NEW. A PRFLIMINARY DESIGN
ANALYSIS WAS CARRIED OUT FOR A 25 v. 1000 WATT UNIT (40 A PEAKS AT A
20% DUTY CYCLE). THE RESULTS INDICATED THAT WITH REASONABLE (FOR v
THIS HIGH RATE SYSTEM CURRENT DENSITY OF 200 mA/cm(2)) THE BATTERY,

"o

WITH A MAXIMUM SIZE OF 13.6 cu. in, AND A WEIGHT OF 313 g (0.69 ke

POUND) COULD PROVIDE A VERY HIGH PEAK POWER DENSITY OF 3195 W/kg :Q

(1450 W/$#) AND ALSO A VERY ATTRACTIVE HIGH ENERGY DENSITY. IN PHASE i

i THE CATHODE WILL BE EVALUATED UNDER RELAVENT CONDITIONS, THE ANODE .E

FARADA IC EFFICIENCY DETERMINED AND AN INITIAL CELL CONSTRUCED AND 17

: STUDIED UNDER PULSE DISCHARGE CONTITION. }ﬁ
ELECTROMAGNETIC SCIENCES INC ARMY $ 49,833 e

) 125 TECHNOLOGY PK/ATLANTA Bty
NORCROSS, GA 30092 o

DR JAMES A FULLER
TITLE:
MILLIMETER-WAVE PHASED ARRAY
T 78 OFFICE: LABCOM/ETDL

£
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THE SELLER PROPOSES TO INVESTIGATE A NOVEL TECHNIQUE WHICH WOULD
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ALLOW THE REALIZATION OF A COMPACT, LOW COST, ONE DIMENSION SCANNED
PHASED ARRAY WITH BROADBAND, MILLIMETERWAVE, DUAL-POLARIZATION CAP-
ABILITY SUCH AS MIGHT BE REQUIRED IN ELECTRONIC WARFARE POLARIMETRIC
RADAR, SEEKER AND ELINT APPLICATIONS. PREVIOUS DATA IS PROVIDED TO
SHOW PERFORMANCE ALREADY OBTAINED BY A SIMILAR UNIT IN A FREQUENCY
SCALED VERSION. THE WORK PROPOSED UNDER PHASE I WILL RESULT IN THE
DESIGN OF THE DUAL-POLARIZED, BROADBAND RADIATING ELEMENT AND I[N THE
DEVELOPMENT OF MECHANICAL PACKAGING CONFIGURATIONS FOR COMPLETE
PLANAR ARRAYS THAT PROVIDE ELECTRONIC SCAN IN ONE DIMENSION. DURING
PHASE I IT 1S EXPECTED THAT MOST FEASIBILITY EXPERIMENTS REQUIRING
COMPONENTS ARE ALREADY AVAILABLE AND WHERE FABRICATION COSTS ARE
LOWER. DURING PHASE II THE DEVELOPMENT OF A FULLY OPERATIONAL MILLI-
METER-WAVE PHASED ARRAY ANTENNA IS ANTICIPATED. THIS ARRAY WILL
IMPLEMENT THE ELEMENT DESIGN AND ONE OF THE ARRAY PACKAGING CON-
FIGURATIONS DEVELOPED DURING PHASE I.

ELECTRONIC DECISIONS, INC SDIO $ 50,000
1114 WEST SPRINGFIELD
URBANA, IL 61801
DANIEL A FLEISCH, PHD
TITLE:
IR FOCAL PLANE ARRAY MULTIPLEXING - NEW APPROACH
T 3 OFF ICE:

AN IMPORTANT PROBLEM IN THE AREA OF IR FOCAL PLANE ARRAY IMAGING IS
THE FAST AND EFFICIENT MULTIPLEXING AND PROCESSING OF THE SIGNALS
FROM THE DETECTOR ARRAY. A NEW APPROACH TO THIS PROBLEM UTILIZING
THE RECENTLY DEVELOPED ACOUSTIC CHARGE TRANSPORT (ACT) DEVICE [S PRE-
SENTED. THE ACT DEVICE COMBINES SURFACE ACOUSTIC WAVE AND CHARGE
TRANSPORT TECHNOLOGIES TO ACHIEVE A LOW-NOISE, HIGH-THROUGHPUT
MULTIPLEXER IMPLEMENTED IN GALLIUM ARSENIDE WHICH OFFERS THE PO-
TENTIAL FOR ADDITIONAL ON-PLANE PROCESSING. THE PROPOSED PROGRAM
USES AN EXISTING ACT DEVICE TO DEMONSTRATE AND EVALUATE THE ACT
MULTIPLEXER. THIS DEVICE WILL BE OPERATED AT CRYOGENIC TEMPERATURES
USING VISIBLE LIGHT AT THE INPUTS TO SIMULATE AN IR DETECTOR ARRAY.
EXPERIMENTAL MEASUREMENTS OF FUNDAMENTAL PERFORMANCE PARAMETERS SUCH
AS NOISE LEVEL, CHARGE CAPACITY, AND PIXEL-TO-PIXEL UNIFORMITY WILL
BE MADE AND COMPARED TO THEORY. THE RESULTS WILL BE EXTRAPOLATED
ANALYTICALLY TO PROJECT THE PERFORMANCE OF AN OPERATIONAL ACT IR
FOCAL PLANE ARRAY MULTIPLEXER.
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» ELECTROSYNTHESIS CO INC NAVY $ 49,932 ~
~ PO BOX 16 Y
- EAST AMHERST, NY 14051 -

DR NORMAN L WEINBERG A
y TITLE: .

HINDERED ALIPHATIC AMINES SYNTHESIS :

T 109 OFFICE: NSWC

.
o .
T e

THE SYNTHESIS OF FOUR STERICALLY HINDERED ALIPHATIC DIAMINES BY
CHEMICAL AND ELECTROCHEMICAL METHODS IS PROPOSED. THESE PRODUCTS

MAY FIND USE AS CURING AGENTS FOR EPOXY RESINS WITH UNIQUE MECHANICAL
PROPERTIES. THE SYNTHETIC APPROACHES ARE BASED ON WELL-FOUNDED CHEM-
ICAL PRINCIPLES, AND THE DESIRED COMPOUNDS WILL BE PROVIDED IN HIGH
YIELD AND PURITY, EASILY SEPARABLE FROM ALL OTHER REACTION INTER-
MEDIATES. THE METHODS DEVELOPED WILL UTILIZE INEXPENSIVE REAGENTS,
AND CAN BE READILY SCALED UP TO PRODUCE LARGE QUANTITIES OF MATERIAL.
PHASE II WILL EXTEND THESE STUDIES TO CREATE A SERIES OF MORE HIGHLY-
FUNCTIONALIZED AMINES THAT MAY HAVE SUPERIOR PROPERTIES TO THOSE
INITIALLY PROPOSED.
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ELECTROSYNTHESIS CO INC AF $ 68,482

PO BOX 16

EAST AMHERST, NY 14051

DR NORMAN L WEINBERG

TITLE:

SURFACE MODIFIED CARBON ELECTRODES FOR LITHIUM OXYHALIDE BATTERIES
T 177 OFFICE: AFWAL/PO

L A P SR

[
LI

THE CARBON ELECTRODES IS AN INTEGRAL COMPONENT OF THE HIGH ENERGY
DENSITY Li/SOC1(2) AND Li/SO(2)Cl2 PRIMARY BATTERY SYSTEMS. RATE
CAPABILITY AND POLARIZATION BEHAVIOR OF THE ELECTRODE IS EXPECTED TO
BE ENHANCED BY SPECIFIC PRETREATMENTS OF THE CARBON. FACTORS IN-
FLUENCING THE CARBON'S PERFORMANCE ARE SURFACE AREA, POROSITY AND
PORE SIZE DISTRIBUTION, THERMAL AND ELECTRICAL CONDUCTIVITY, AND
WETTABILITY BY THE OXYHALIDE AND ELECTROLYTE. THIS PROPOSAL AD-
DRESSES SPECIFIC CHEMICAL SURFACE TREATMENTS OF PARTICULAR CARBONS
AFFECTING THE RATE PERFORMANCE, SPECIFIC CAPACITY AND SHELF-LIFE OF
THE BATTERY. THE GOAL IS A DELIVERABLE BATTERY CAPABLE OF PROVIDING
OVER 400 WATT-HOURS/POUND OR 25 WATT HOURS/CUBIC INCH AT THE 100 HOUR
RATE OR SLOWER DISCHARGES, AS WELL AS A SIGNIFICANT [NCREASE IN
STORAGE CAPABILITY.
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ELTRON RESEARCH, INC S§DIOo $ 49,991

4260 WESTBROOK DR
AURORA, IL 60505
ANTHONY F SAMMELLS
TITLE:
ADVANCED HIGH VOLTAGE LIQUID JUNCTION CELL FOR NON-NUCLEAR SPACE
POWER
T 5 OFFICE:

THE PROPOSED PROGRAM IS DIRECTED TOWARDS EVAL'JATING THE TECHNICAL
FEASIBILITY OF A TWO PHOTOELECTRCDE HIGH-VOLTAGE LIQUID-JUNCTION
PHOTOELECTROCHEMICAL (PEC) CELL USING p-InP AS A PHOTOCATHODE AND
n-CdS§ OR CdSe AS PHOTOANODES. A REGENERATIVE POLYSULFIDE ELECTROLYTE
WILL BE PRESENT BETWEEN THE TWO PHOTOELECTRODES. ELECTROCATALYSIS
ACROSS THE LIQUID-JUNCTION WILL BE PROMOTED BY [NTRODUCING THIO-
SPINELS ONTO EACH PHOTOELECTRODE. PROGRAM EMPHASIS WILL BE ON SINGLE
CRYSTAL PHOTOELECTRODES, ALTHOUGH SOME WORK WILL BE PERFORMED USING
POLYCRYSTALLINE CADMIUM CHALCOGENIDES. TECHNIQUES TO BE USED FOR IN-
VESTIGATING THE LIQUID-JUNCTION REGION OF THESE PHOTGELECTRODES WILL
INCLUDE, STEADY-STATE AND TRANSIENT ELECTROCHEMICAL MEASUREMENTS.
TRANSIENT LASER-PULSE TECHNIQUES WILL ALSO BE USED TO EXAMINE THE
ROLE OF SURFACE MODIFICATION PROCEDURES FOR ENHANCING OR SUPPRESSING
MINORITY CARRIER RECOMBINATION SITES. THE TWO PHOTOELECTRODE CELL

TO BE CHARACTERIZED DURING PHASE I WILL EVOLVE INTO A DEVICE IN THE
COURSE OF PHASE II USING POLYCRYSTALLINE PHOTOELECTRODES AND
INTEGRATED, BY A NOVEL BIPOLAR ARRANGEMENT, WITH ELECTROCHEMICAL
ENERGY STORAGE.

ENERGY APPLICATIONS & SYSTEMS, INC SDIO $§ 91,530
1104 CAMINO DEL MAR

DEL MAR, CA 92014

S LOCKE BOGART

TITLE:
CARTRIDGE CONCEPT FOR SDI WEAPONS PLATFORMS - FEASIBILITY
ANALYSIS

T 4 OFFICE:

THE STRATEGIC DEFENSE INITIATIVE OFFICE SEEKS INNOVATIVE APPROACHES
FOR THE PROVISION OF THE POWER AND ENERGY REQUIRED TO OPERATE DIF-

e - T e e e T TN e e e e U S . . - R S L .
T e N e N e e L e et e e S RSP I PR SO e e e e e N
G R A O I AL A W W T S R VR UL ML R W o e Sa
LW, A TR A R R - Py W

-t




SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 167

o

FISCAL YEAR 1986

S

THESE WEAPONS SYSTEMS ARE BASED ON ELECTRICITY, PURE WORK OR ENERGY
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SUBMITTED BY DEPT AMOUNT
N
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,‘_:)'
FERENT SDI WEAPONS SYSTEMS. IT IS IMPORTANT TO NOTE THAT MOST OF <
WITH "AVAILABILITY" EQUAL TO UNITY IN THE THERMODYNAMIC SENSE. N
ENERGY APPLICATIONS & SYSTEMS INC. HAS CONCEIVED A "NUCLEAR CART- "
RIDGE" THAT COULD PROVIDE THE PURE WORK NEEDED FOR KEW SYSTEMS AND xS
WHICH MAY BE SUITABLE FOR DEW SYSTEMS AS WELL. THE NUCLEAR CART- o~

RIDGE IS A RELATIVELY SMALL SUBCRITICAL DEVICE THAT IS "FIRED" BY A
SURROUNDING PULSED ANNULAR REACTOR THAT IS DESIGNED FOR HIGH THERMAL
NEUTRON FLUENCE PER PULSE. THE ENERGY OUTPUT OF THE CARTRIDGE IS IN
THE FORM OF A HIGH TEMPERATURE, PARTIALLY IONNZED LOW MOLECULAR
WEIGHT EXHAUST GAS THAT WOULD BE USED TO ACCELERATE A MASS OR COULD
BE CONVERTED TO ELECTRIC POWER BY SEVERAL METHODS SUCH AS AN MHD CON-
VERTOR. THE CARTRIDGE IS EXPENDABLE, SIMILAR TO MUCH LARGER CRITICAL
ASSEMBLIES, BUT IS FAR EASIER TO HANDLE AND CAN BE DESIGNED FOR A
BROAD RANGE OF ENERGY LEVELS (WHICH IS NOT EASILY DONE FOR A CRITI-
CAL ASSEMBLY). A TYPICAL CARTRIDGE, RATED AT 5 MJ, WOULD CONTAIN
ABOUT 100 gm OF U-235 AND 1.2 kg OF LiH. TYPICAL DIMENSIONS OF THE e
OVERALL ASSEMBLY WOULD BE ABOUT 9 cm (3.5") IN DIAMENTER, 40 om '
(16") IN LENGTH AND IT WOULD MASS LESS THAN 2 kg (4.4 1bm). oy

ENERGY CONVERSION DEVICES INC AF $ 50, 000

1675 W MAPLE RD

TROY, MI 48084

DAVID STRAND

TITLE:

PHASE CHANGE ERASABLE OPTICAL DATA STORAGE MEDIA QUANTILIFICATION N
T 50) OFF (CE: RADC/XPX -

ECD INVENTED AND DEVELOPED THE CONCEPT OF USING A STRUCTURAL CHANGE
iN A MATERIAL TO STORE iNFORMATION. USING SFEFMICONDUCTOR DIODE LASERS
TO RECORD, READ, AND ERASE INFORMATION ON PHASE CHANGE MEDIA OFFERS -
THE OPPORTUNILITY TO HAVE A PRODUCT WIiTH THE FEATURES OF MAGNETIC d
STORAGE MEDIA WITH GREATLY INCREASED STORAGE CAPACITY. THIS PROPOSAL 1
S DESLIGNED TO DEMONSTRATE THE FEASIBILITY OF PHASE CHANGE MATERIALS ‘
FOR THiS APPLICATION BY QUANTIFYING THEIR PERFORMANCE IN THE AREAS OF
SENSITIViTY, SPEED, DATA CAPACLTY, DATA TRANSFER RATES, CARRY TO
NOLSE RATIiO AND OTHERS. THE PERFORMANCE IS COMPARED TO DESiRED
LEVELS TO DETERMINE SUITABILITY FOR THIS APPLIiCAT]ON.

ENERGY CONVERSION DEVICES, INC SD1O $ 99,571
1675 W MAPLE KD

TROY, Mi 48184

JOSEPH HANAK, PHD

r TITLE:
| ADVANCED HIiGH ENERGY ULTRALIGHT PHOTOVOLTAIC ARRAY FOR NON-NUCLEAR
SPACE POWER
T 5 OFFICE:

THE GENERAL OBJECTIVE OF THIS PROPOSAL IS TO DEVELOP NON-NUCLEAR,
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HIGH ENERGY DENSITY ENABLING TECHNOLOGY FOR A NEW KIND OF ADVANCED
SOLAR HIGH-POWER PHOTOVOLTAIC (PV) ARRAYS FOR SPACE APPLICATIONS.
THE SPECIFIC OBJECTIVE IS TO FABRICATE AN ULTRALIGHT, FLEXIBLE, pv
ARRAY UTILIZING AMORPHOUS SILICON ALLOY THIN FILM SOLAR CELLS AND
CAPABLE OF GENERATING ELECTRIC POWER AT 300 V DC, A PROTOTYPE OF
ARRAYS THAT WILL BE REQUIRED IN FUTURE, HIGH~POWER, SPACE POWER SYS-
TEMS. THE CONSTRUCTION OF THE ARRAY WILL BE SUCH AS TO PREVENT
LEAKAGE AND ARCING. THE ARRAY WILL BE OF SUFFICIENT SIZE (1-2 M
SQUARE AND CAPABLE OF DELIVERING SIGNIFICANT POWER (50-100 W AT AM1)
TO PROVIDE EVIDENCE OF SCALABILITY TO LARGE SYSTEMS. THE APPROACH
WILL CONSIST OF THE STEPS OF PRODUCING TANDEM-JUNCTION, SINGLE-GAP,
a-Si ALLOY SOLAR CELLS IN EXISTING ROLL-TO-ROLL DEPOSITION PROCES-
SOES, FABRICATION OF MONOLITHIC MODULES, INTERCONNECTING THEM INTO A
HIGH-VOLTAGE ARRAY, ENCAPSULATING IT AND TESTING ITS PV PERFORMANCE
AND PROTECTION AGAINST LEAKAGE AND ARCING AT HIGH VOLTAGES.

ENERGY INNOVATIONS 1INC DARPA $ 47,300
320 S HARRISON ST
EAST ORANGE, NJ 07018
DR MEREDITH C GOURDINE
TITLE:
THIN-FILM SOLID-STATE CELLS WITH 2 INORGANIC COMPONENTS
T 9 OFFICE: DARPA

THE OBJECTIVE OF THIS PHASE 1 RESEARCH IS TO INVESTIGATE THE
FEASIBILITY OF BUILDING TWO COMPONENT THERMOVOLTAIC CELLS AND BAT-
TERIES. SUCH THIN-FILM SOLID-STATE CELLS CAN BE CHARGED BY AN EXTER-
NAL POWER SUPPLY, THEN, DISCHARGE THROUGH AN EXTERNAL RESISTANCE WITH
HIGH SPECIFIC POWER AND SPECIFIC STORED ENERGY. THERE ARE NO SIDE
REACT [ONS SO CHARGE-DISCHARGE CYCLES CAN BE REPEATED RAPIDLY AND FOR
AN INDEFINITE NUMBER OF CYCLES. THE APPROACH IS TO BUILD SINGLE
CELLS AND STUDY THEIR ELECTRICAL CHARACTERISTICS AS A FUNCTION OF
TEMPERATURE AND HUMIDITY. THEN, BUILD BATTERIES CONSISTING OF STACKS
OF SUCH CELLS IN PARALLEL, AND DETERMINE THE CHARGE/DISCHARGE
CHARACTERISTICS OF SUCH BATTERIES. FINALLY, BUILD STACKS OF SUCH
BATTERIES CONNECTED 'N SERIES TO OBTAIN HIGHER VOLTAGES, AND INVESTI-
GATE THE THERMAL CHARACTERISTICS OF SUCH BATTERIES INSIDE OF A THER~
MAL ENCLOSURE, WITH OR WITHOUT HUMIDITY.

ENERGY MATERIALS RESEARCH CC SDIO $ 75,209

2547 EIGHTH ST

BERKELEY, CA 94710

JOHN BROOKES R

TITLE: A

FLEXIBLE CERAMIC COMPOSITES BY VACUUM PLASMA ARC DEPOSITION NS
T 11 OFF ICE: e

THE PROPOSED WORK IS TO DEVELOP A NEW CLASS OF HIGH PERFORMANCE .q
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. CERAMIC COATINGS AND ARTICLES BY MEANS OF PLASMA DEPOSITION. THE

3 VACUUM PROCESS YIELDS SMALL PARTICLES WHICH ARE THEN JOINED TOGETHER
IN THE ULTIMATE PRODUCT WITH IONIC AND COVALENT BONDS. BECAUSE OF
THE CONTROL OVER PARTICLE GEOMETRY, THE CERAMIC WILL BE FLEXIBLE,

. MALLEABLE, AND ROOM TEMPERATURE CASTABLE. OPTICAL AND ELECTRONIC

y. PROPERTIES ARE CONTROLLABLE OVER A WIDE RANGE. PROJECTED PROPERTIES

FOR THIS STUDY ARE 250 MN m(-2) TENSILE STRENGTH, MODULI OF 25 GN

m(-2), AND 10% ELONGATION. XPS AND SIMS ANALYSES WILL BE PERFORMED

TO DETERMINE SURFACE BONDING AND DEPTH PROFILING.

ENERGY OPTICS INC NAVY $ 47,053
PO BOX 15052 - 224 N CAMPO ST
LAS CRUCES, NM 88004

* l\.-.. .I '- l".l...l\

N JOHN H STOKES i
TITLE:
GASEOUS TRITIUM LIGHT SOURCE
T 130 OFFICE: NWC/NAVAIR

Pt )

THIS PROGRAM IS ORGANIZAED TO DEMONSTRATE THE FEASIBILITY OF USING A

GASEOUS TRITIUM LIGHT SOURCE (GTLS) AS A SELF POWERED DEVICE TO PRO-

VIDE CONTINUOUS ILLUMINATION INSIDE A ROCKET MOTOR ARM-FIRE DEVICE .
) FOR A PERIOD OF 15 YEARS. THE SOURCE WILL ILLUMINATE SAFE/ARMED .
' (S/A) SYMBOLS WITH COLOR CODED LIGHT. AN IMAGE QUALITY FIBER OPTIC
BUNDLE WILL ALLOW THE IMAGE OF THE INDICATOR TO BE OBSERVED BY :
; JORDINANCE PERSONNEL IN VERY LOW LIGHT CONDITIONS. THE IMPORTANT
OBJECTIVES OF PHASE 1 ARE TO INVESTIGATE DESIGN ALTERNATIVES, TO ik
FABRICATE A DEMONSTRATION PROTOTYPE SYSTEM AND TO DESIGN THE FINAL .
PRODUCT. IF THE PHASE I PROGRAM IS SUCCESSFUL, IT WILL ALLOW AD- :
VANCED DEVELOPMENT AND MANUFACTURING OF A LIMITED QUANTITY OF INDI- Dy
CATOR SYSTEMS IN PHASE II FOR FIELD TESTING. ~

ENERGY OPTICS INC NAVY $ 57,429

PO BOX 15052 - 224 N CAMPO ST

LAS CRUCES, NM 88004

STEVEN M WARD

TITLE:

RANGE DETERMINATION BY OPTICAL TRIANGULATION -
T 65 OFFICE: NAVSEA '

V THIS PROGRAM IS ORGANIZED TO DEMONSTRATE THE FEASIBILITY OF A LOW
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COST, OPTICAL TRIANGULATION TECHNIQUE FOR SENSING THE RANGE OF OBSTA-
CLES AND DEPRESSIONS IN THE PATH OF A MOBILE ROBOT. THE PROPOSED
APPROACH, WHICH IS LABLED RANGE DETERMINATION BY OPTICAL TRIANGULA-
TION (RDOT), IS EXPECTED TO PRODUCE A SMALL RANGEFINDING MODULE WHICH
HAS NO MOVING PARTS. MULTIPLE MODULES CAN BE INTERFACED TO A STAND-
ARD MICROCOMPUTER BUS FOR SENSING RANGE IN SEVERAL DIRECTIONS. EX-
PECTED ADVANTAGES INCLUDE LOW UNIT™ COST, FAST RESPONSE AND RELIABLE
OPTERATION. THE IMPORTANT PHASE I OBJECTIVES ARE TO INVESTIGATE
ANALOG AND DIGITAL DESIGN ALTERNATIVES AND TO SELECT A SINGLE
APPROACH FOR PROTOTYPE DEVELOPMENT AND DEMONSTRATION. PHASE I WORK
IS ORGANIZED IN A SYSTEMATIC APPROACH TO SUPPORT ADVANCED PRODUCT
DEVELOPMENT IN PHASE II.

ENERGY SCIENCE LABS., INC. SDIO $ 69,661
11404 SORRENTO VALLEY RD., SUITE 112
SAN DIEGO, CA 92121
JOSEPH A. CARROLL
TITLE:
CHARACTERIZATION OF A NEW STRUCTURAL MATERIAL FOR LOW COST LAUNCH
VEHICLES
T 12 OFFICE:

NP
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THIS PROJECT WILL INVESTIGATE A NEW STRUCTURAL MATERIAL THAT APPEARS
TO HAVE A NOVEL COMBINATION OF PROPERTIES SUITED TO LAUNCH VEHICLE
APPLICATIONS. 1IN ADDITION, INITIAL WORK WITH THE MATERIAL INDICATES
THAT IT SHOULD LEND ITSELF TO LOW-COST FABRICATION TECHNIQUES. WE
WILL FIRST CHARACTERIZE THE MATERIAL ITSELF, WITH THE AIM OF IDENTI- -
FYING IDIOSYNCRASIES THAT MAY LIMIT ITS RANGE OF APPLICATION. NEXT
WE WILL EXPLORE SIMPLE FABRICATION TECHNIQUES AND SELECT THOSE WHICH
SEEM MOST LIKELY TO ALLOW LOW-COST FABRICATION OF MAJOR COMPONENTS
SUCH AS PROPELLANY TANKS. THEN WE WILL BUILD SOME SMALL PRESSURE

,- l)."- s“'

A

;l.

’
- A A

VESSELS TO PROVE OUT THE FABRICATION TECHNIQUES, AND TEST THE VESSELS ‘;,

; TO FIND THEIR BURST STRENGTH. FINALLY, WE WILL LOOK FOR SYSTEMS IM- e
L PLICATIONS THAT THE MATERIAL MAY HAVE ON LAUNCH VEHICLE DESIGN, SUG- N,
: GEST SUITABLE VEHICLE CONFIGURATIONS, AND ESTIMATE THEIR POTENTIAL S
! PERFORMANCE. e
s ?b{
l -
: ENERGY SCIENCE LABS., INC SDIO $ 68,435 e
11404 SORRENTO VALLEY RD., SUITE 112 ol

SAN DIEGO, CA 92121 TNy
GEORGE W WEBB i

- TITLE: v\
i MINIATURE CONDUCTORS FOR SENSORS . 8
T 3 OFF ICE: e

' e
b AKX
q WE DESCRIBE A FOUR PART RESEARCH PROGRAM INTO THE PREPARATION OF A
o
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THIN FREE-STANDING CONDUCTORS, THEIR SUBSEQUENT MANIPULATION, THEIR
CHARACTERIZATION, AND THEIR EVALUATION FOR DEVICE APPLICATIONS.
CONDUCTOR DIMENSIONS ARE MADE AS SMALL AS POSSIBLE IN ORDER TO MINI-
MIZE RESPONSE TIME TO CHANGING THERMAL STIMULI AND TO INCREASE SEN-
SITIVITY. THE LOADING OF THE CONDUCTORS TAKES PLACE IN A SCANNING
ELECTRON MICROSCOPE, MODIFIED TO ALLOW FOR THEIR MANIPULATION. SAM-
PLE CHARACTERIZATION INCLUDES CHEMICAL ANALYSIS AND MEASUREMENT OF
ELECTRICAL CONDUCTIVITY. THE MATERIALS WILL BE CRITICALLY EVALUATED
AS COMPONENTS IN DEVICES.

ENTECH, INC SDIO $ 49,936
P.O. BOX 612246
DAL-FT. WOR. ARPT, TX 75261
MARK J O'NEILL
TITLE:
DOME FRESNEL LENS/GALLIUM ARSENIDE PHOTOVOLTAIC CONCENTRATOR ARRAY
WITH AN AMO OPERATIONAL ARRAY EFFICIENCY GREATER THAN 20%
T 5 OFFICE:

ENTECH IS PLEASED TO PROPOSE TQ THE STRATEGIC DEFENSE INITIATIVE
ORGANIZATION THE DESIGN DEVELOPMENT OF AN INNOVATIVE DOME FRESNEL
LENS/GALLIUM ARSENIDE PHOTOVOLTAIC CONCENTRATOR ARRAY, CAPABLE OF
ACHIEVING AN AMO OPERATIONAL ARRAY EFFICIENCY OF 20.4% IN THE SPACE
ENVIRONMENT. THE PROPOSED SYSTEM WILL UTILIZE THREE HIGHLY INNO-
VATIVE FEATURES: (i) A DOME FRESNEL LENS CONCENTRATOR WHICH WILL
PROVIDE 95% OPTICAL EFFICIENCY AT 100X CONCENTRATION:; (ii) A PRIS-
MATIC CELL COVER WHICH WILL MINIMIZE CELL FRONT SURFACE REFLECTION
LOSSES AND ELIMINATE GRIDLINE OBSCURATION LOSSES; AND (iii) STATE-OF-
THE-ART GALLIUM ARSENIDE CONCENTRATOR CELLS WHICH WILL PROVIDE 23.3%
OPERATIONAL CELL EFFICIENCY. THESE THREE INNOVATIVE FEATURES WILL

BE INTEGRATED INTO AN ARRAY CONFIGURATION WHICH WILL PROVIDE AN AMO
OPERATIONAL POWER OUTPUT OF 275 WATTS PER SQUARE METER OF ARRAY AREA,
ABOUT TWICE AS HIGH AS FOR CURRENT PLANAR SILICON PHOTOVOLTAIC ARRAYS
AND ABOUT ONE AND ONE-HALF TIMES HIGHER THAN THE MOST PROMISING RE-
FLECTIVE CONCENTRATOR ARRAY. THE INCREASED PERFORMANCE LEVEL WILL
DRAMATICALLY REDUCE ARRAY AREA, ARRAY MASS, AND ARRAY COST FOR

FUTURE SPACE POWER SYSTEMS. BASED ON OUR PAST NINE YEARS OF SUC-
CESSFULLY DEVELOPING THE NEW ARRAY DESIGN.

EPITEK CORP AF $ 45,900
76 HOLTON ST
wsUURN, MA 01801
AL, VOHL
oL
.~ & PHASE | PITAXY OF MERCURY CADMIUM TELLURIDE HETEROSTRUCTURES
151 OFFICE: AFWAL/ML

* PHASE I IS TO DEMONSTRATE AN ADVANCED TECHNIQUE FOR THE
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5; GROWTH OF MULTILAYERS OF MERCURY CADMIUM TELLURIDE (MCT) AT LOW TEM-
o PERATURE (<350 DEG C) FOR IR DETECTOR APPLICATIONS. THE OBJECTIVES

~ ARE TO OBTAIN: 1) GROWTH OF UNIFORM LARGE AREA DEVICE QUALITY LAYERS

AT LOW TEMPERATURE. 2) MULTILAYER STRUCTURES INCLUDING N/P JUNC-
TIONS. THE LAYERS ARE GROWN BY A NEW VAPOR-PHASE METHOD WHICH YIELDS
COMPOSITIONS COVERING THE ENTIRE ALLOY RANGE BETWEEN HgTe AND CdTe.
INDEPENDENT CONTROL OF THE FOUR PRINCIPAL PARAMETERS THAT DETERMINE
THE COMPOSITION; THE SUBSTRATE TEMPERATURE AND THE PARTIAL PRESSURES
OF Hg, Cd AND Te IS ACHIEVED IN AN OPEN~TUBE SYSTEM THAT UTILIZES
SEPARATE ELEMENTAL SOURCES. THE GROWTH OF DEVICE QUALITY EPILAYERS
INCLUDING LAYERS SUITABLE FOR RESONANT OPTICAL CAVITY (ROC) APPLICA-
TIONS, HAS ALREADY BEEN DEMONSTRATED. ANTICIPATED BENEFITS ARE: 1)
THE PROCESS CAN MEET THE REQUIREMENTS OF COST EFFECTIVE PRODUCTION
AND SAFETY AND 2) THE REACTOR IS OF SIMPLE CONSTRUCTION AND UTILIZES
THE ELEMENTS DIRECTLY. THE REACTOR IS PRESENTLY IN OPERATION AND
INITIAL RESULTS INDICATE THAT THE OBJECTIVES CAN BE REALIZED.

EPOCH ENGINEERING INC NAVY $ 45,206
806 W DIAMOND AVE
GAITHERSBURG, MD 20878
E H BEACH
TITLE:
IMPROVED SWITCHING CONCEPTS FOR S-A DEVICES
T 133 OFFICE: NWC/NAVSEA

A PRINCIPAL PROBLEM IN THE DESIGN OF SAFE-ARM DEVICES FOR ANY
MUNITION IS TO INSURE THAT WHEN IN SAFE POSITION CERTAIN SWITCHES
WHICH SHOULD BE CLOSED, REMAIN CLOSED, AND CERTAIN SWITCHES WHICH
SHOULD BE OPEN, REMAIN OPEN, WHEN THE MUNITION IS SUBJECTED TO THE
VARIOUS ENVIRONMENTS OF SHOCK, VIBRIATION, ELECTROMAGNETIC RADIATION,
OR TEMPERATURE EXTREMES THAT MAY BE EXPERIENCED IN THE STOCKPILE-TO-
TARGET SEQUENCE. AFTER ARMING, WHEN THESE SWITCHES HAVE BEEN OPER-
ATED, THE SAME CRITERIA SHOULD AGAIN APPLY. MECHANICAL, MAGNETIC,
AND OPTICAL TECHNIQUES WILL BE DEVELOPED TO PROVIDE NEW AND NOVEL
SOLUTIONS TO THIS PROBLEM.

EPSILON LAMBDA ELECTRONICS CORP AF $ 46,036
427 STEVENS ST
GENEVA, IL 60134
PETER TOULIOS
TITLE:
QUARTZ MICROSTRIP ELECTRONIC SCAN ANTENNA FOR UPPER MILLIMETER WAVE
SEEKER APPLICATION
T 27 OFFICE: AFATL/ASR

THE GUIDANCE OF SMALL MUNITIONS AND MISSILES USING SEEKER FRONT ENDS
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AT MILLIMETER WAVE LENGTHS HAS GAINES INCREASING DEVELOPMENT ATTEN-

TION. MILLIMETER SEEKERS HAVE ADVANTAGES IN TERMS OF GROUND CLUTTER

REJECTION AND OTHER BATTLE FIELD CONDITIONS (SMOKE AND DUST). THE
MAJOR PROBLEM PLAGUEING THESE SYSTEMS TO DATE HAS BEEN THE HIGH COST
DRIVEN BY THE INABILITY TO INTEGRATE AND MASS PRODUCE. MICROSTRIP
CIRCUITRY ON SOFT BOARD SUBSTRATE HAS RELIEVED THE PROBLEM TO SOME
EXTENT, BUT ONLY BELOW 40GHz. THE SCALING OF CIRCUITS ABOVE 40GHz
HAS POSED PROBLEMS BECAUSE OF THE SOFT BOARD MATERIAL USED. 2-CUT

QUARTZ CRYSTAL MICROSTRIP TECHNOLOGY, AT PRESENT OFFERS COMMERCIALLY

AVAILABLE COMPONENTS UP TO 110GHz. FOR MOST INTEGRATED SEEKER
APPLICATIONS COMPONENTS ARE AVAILABLE WITH THE EXCEPTION OF SUITABLE
ATENNAS, PARTICULARLY AN ELECTRONICALLY STEERED ANTENNA WITH
APPLICATION FOR USE OVER THE 40 TO 110GHz MILLIMETER BAND.

ERGENICS INC ARMY $ 72,569
681 LAWLINS RD
WYCKOFF, NJ 07481
DR E LEE HUSTON
TITLE:
COOLING TACTICAL SHELTERS WITH WASTE HEAT
T 100 OFFICE: BRDC

A NOVEL COOLING SYSTEM FOR TACTICAL SHELTERS IS PROPOSED TO TRANS-
FORM THE EXHAUST GAS WASTE HEAT FROM THE PRIORITY DIESEL GENERATOR
INTO TACTICAL SHELTER AIR CONDITIONING. COOLING IS PROVIDED BY A

HEAT PUMP UTILIZING REVERSIBLE METAL HYDRIDE BEDS AND NON-CONDENSIBLE

HYDROGEN GAS AS THE WORKING FLUID. THIS NOVEL CONCEPT IS BASED ON
ALREADY DEMONSTRATED TECHNOLOGY. FAST RECYCLE REVERSIBLE METAL HYD-
RIDE COOLING BEDS HAVE ALREADY BEEN DEMONSTRATED BY ERGENICS, INC.
R. RFHODES (STRBE/FED, FT. BELVOIR R&D CENTER) HAS SHOWN IN PRELIMI-
NARY WORK THAT WASTE HEAT RECOVERY FROM DIESEL ENGINE EXHAUST IS
PRACTICAL. THE PROPOSED HEAT PUMP WILL PROVIDE A WEIGHT REDUCTION
AND/OR ADDITIONAL ELECTRIC POWER FOR TACTICAL COMMUNICATION SHELTER.
IT WILL HAVE A MINIMUM OF MOVING PARTS AND IS CAPABLE OF HIGH RELI~-
ABILITY. A 3000 TO 4000 BTU/hr PROOF-OF-CONCEPT DEVICE WILL BE DE-
SIGNED, FABRICATED AND TESTED IN PHASE I. THIS INFORMATION WILL
PROVIDE THE DESIGN INFORMATION FOR THE PHASE II FULL SIZE FIELD

TEST UNIT.

ERGO-TECH SYSTEMS INC AF $ 52,006
6937 ESTEPA DR
TUJUNGA, CA 91042
JOSE E CHIRIVELLA
TITLE:
ACOUSTIC INSTRUMENTATION AND DATA PROCESSING FOR MONITORING THE HOT
SECTION OF AIRCRAFT JET ENGINES
T 179 OFFICE: AFWAL/PO

ERGO-TECH PROPOSES TO THE U.S. AIR FORCE THE DEVELOPMENT OF AN ON-
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R
) gf.
1 A
" BOARD INFORMATIONAL SYSTEM TO CONTINUOUSLY MONITOR IN FLIGHT THE :';
: PATTERN FACTOR OF THE TURBINE INLET TEMPERATURE (TIT) OF JET ENGINES. ~:
THE SYSTEM CONSISTS OF AN ARRAY OF LOW COST RUGGED MINIATURE ACOUSTIC -}'.p_

TRANSDUCTERS MOUNTED ON THE HOT SECTION ENVELOPE OF THE ENGINE. THE

SIGNALS FROM THESE SENSORS ARE INPUT INTO A MICROPROCESSOR WHERE THEY

ARE SUBJECT TO A CAREFULLY SELECTED SET OF ALGORITHMS SUCH AS SELEC-
/ TIVE BAND DIGITAL FILTERING, HIGH ORDER SPACE/TIME CROSS CORRELA- N
¥ TIONS, AND NUMERICAL INVERSIONS. THE APPLICATION OF THESE TECHNIQUES
RENDERS AN IMAGE OF THE SOURCE DISTRIBUTION OF THE COMBUSTION GENE- e
RATED NOISE. THE DISTRIBUTION IS TIGHTLY RELATED TO THE COMBUSTOR
PATTERN FACTOR WHICH IS IN TURN THE PRIMARY DRIVER FOR THE DEGRADA-~ T
TION RATE OF THE ENGINE HOT SECTION. THE CONCEPT IS A COMPUTER IM-
PLEMENTATION OF THE PILOT'S OLD TECHNIQUE OF LISTENING TO HIS ENGINE!

“LNS
T,

AN
s

[

ERGOMETRICS TECHNOLOGY INC ARMY $ 63,148
4401 DAYTON-XENIA RD
DAYTON, OH 45432
DR CLARK A SHINGLEDECKER
TITLE:
ENHANCED SUBJECTIVE MEASURES OF OPERATOR WORKLOAD
T 164 OFFICE: TECOM/WSMR

v s v e
«Fele
» e

» THE GENERAL GOAL OF THIS EFFORT IS TO EXPLORE TECHNIQUES WHICH CAN
. BE USED TO IMPROVE THE RELIABILITY, QUANTIFICATION, STANDARDIZATION
AND USABILITY OF SUBJECTIVE RATING AND SCALING METHODS FOR WORKLOAD
ASSESSMENT. PHASE I OF THE PROJECT IS AIMED AT THE DEVELOPMENT OF
A STANDARD BEHAVIORAL ANCHORING METHOD FOR SUBJECTIVE WORKLOAD A
, SCALES. THIS METHOD WOULD INVOLVE THE DERIVATION OF SCALE WEIGHT- e
ING FACTORS OR PSYCHOPHYSICAL ANCHORING PROCEDURES BASED ON AN S
OPERATOR'S WORKLOAD RATINGS OF ONE OR MORE STANDARD ANCHOR TASKS. o
THE FACTORS WOULD BE USED TO ADJUST WORKLOAD RATINGS OF THE SYSTEM ot
OR TASK UNDER EXAMINATION IN ORDER TO REDUCE THE CONFOUNDING EFFECTS
OF INDIVIDUAL DIFFERENCES IN PERFORMANCE CAPACITY AND OF VARIATIONS
IN SCALE INTERPRETATION. THE FUNCTIONAL RESULT OF DERIVING AND

L]
e

1.

APPLYING SUCH A STANDARD SCHEME WOULD BE ENHANCED RELIABILITY OF N

| SUBJECTIVE WORKLOAD RATINGS, MORE EFFICIENT USE OF SMALL NUMBERS OF o
TEST AND EVALUATION PERSONNEL, AND AN UNPRECEDENTED CAPABILITY TO poA

COMPARE WORKLOAD LEVELS ACROSS DISSIMILIAR SYSTEMS. ;g!

el

NN

ESSEX CORP ARMY $ 0 o

1040 WOODCOCK RD - STE 227 NN
ORLANDO, FL 32803 RS

ROBERT S KENNEDY ,;3

h TITLE: qu
: PERFORMANCE RECKONING FOR PROJECTING MANPOWER AND SKILL LEVEL -]
q REQUIREMENTS N

T 224 OFFICE: ARI/PERI
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BETWEEN SIGNIFICANT PEOPLE-RELATED ELEMENTS IN MILITARY SYSTEMS AND
PERMIT HUMAN RESOURCE MANAGERS TO ANSWER "WHAT IF" QUESTIONS. SINCE
THE TECHNIQUE INVOLVES ESTIMATING IN ADVANCE THE LIKELY CONSEQUENCES
OF PARTICULAR COMBINATIONS OF PERSONNEL, TRAINING, AND EQUIPMENT FOR
MILITARY SYSTEMS PERFORMANCE, IT IS LIKE A FRONT-END ANALYSIS, AND IT
BEARS A RESEMBLANCE TO OTHER COMPREHENSIVE APPROACHES SUCHAS MANPRING
AND HARDMAN. THE APPROACH MAKES USE OF EXPERT JUDGEMENT IN PREDICT-
ING JOB PERFORMANCE WHICH OTHERS AT ARI HAVE USED WITH SUCCESS RE-
CENTLY, AND IT PERMITS COST-EFFECTIVENESS STUDIES TO BE PERFORMED
WHICH INCORPORATE ALL THREE OF THESE ELEMENTS SIMULTANEOUSLY. THUS
FAR, UNDER USAF SPONSORSHIP, A FORMAL ANALYSIS HAS BEEN CONDUCTED OF
INFORMATION AVAILABLE FROM THE SCIENTIFIC LITERATURE. THE ANALYSIS
REVEALS THE MODEL TO BE VIABLE BUT DATA ARE NOT AVAILABLE IN SUITABLE
FORM. WE WOULD LIKE TO TAKE THESE METHODS ONE STEP FURTHER BY PRO-
VIDING AN INTERACTIVE EXTENSION TO THE ISOPERFORMANCE MODEL

( "PERFORMANCE RECKONING"). TO THIS END WE PROPOSE FURTHER ANALYTIC
DEVELPMENT OF THE MODEL, AND CONDUCTION OF A FORMAL EXPERIMENT TO
PROVIDE THE NECESSARY DATA TO VALIDATE THE MODEL AND THE MODEL'S
ASSUMPTIONS.

XPERT-EASE SYSTEMS INC DARPA $ 49,957
301 SHOREWAY RD

BELMONT, CA 94002
ROBERT E LARSON

T

ITLE:

RECONF IGURABLE DISTRIBUTED COMPUTER SYSTEM FOR ON-BOARD SATELLITE

. .

T 22 OFFICE: DARPA

A PARTICULARLY CHALLENGING AREA FOR THE APPLICATION OF MILITARY
COMPUTER SYSTEMS IS THOSE CASES IN WHICH THE SYSTEM MUST OPERATE
AUTONOMOUSLY IN A HOSTILE OR REMOTE ENVIRONMENT FOR MANY YEARS. ON-
BOARD SATELLITE COMPUTER SYSTEMS ARE A GOOD EXAMPLE OF SUCH AN
APPLICATION. THE PROPOSED EFFORT WILL RESULT IN A NEW GENERATION OF
RECONFIGURABLE, DISTRIBUTED COMPUTING SYSTEMS WHOSE ARCHITECTURE CAN
BE ADAPTED TO BEST FIT THE CURRENT COMPUTING NEEDS. THESE SYSTEMS
WILL COMBINE NEW CONCEPTS IN ADAPTIVELY MODIFIED HARDWARE AND SOFT-
WARE ARCHITECTURE, TOGETHER WITH NEW TECHNOLOGY FOR DYNAMIC ALLOCA-
TION OF THE SYSTEM RESOURCES TO OPTIMIZE SOME MEASURE OF SYSTEM
EFFECTIVENES. THE ADVANTAGES OF THIS NEW TYPE OF SYSTEM INCLUDE:
INCREASED ON-BOARD INTELLIGENCE (OBTAINED BY MAKING MOST EFFICIENT
USE OF THE GIVEN SYSTEM RESOURCES); INCREASED SYSTEM AVAILABILITY
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: (OBTAINED BY ISOLATING FAILURES AND REALLOCATING SYSTEM RESOURCES TO R

: REPLACE FAILED UNITS); ADAPTIVE RESPONSE TO REAL-TIME LOAD (A s'*

FEATURE OF THE DYNAMIC ALLOCATION PROCEDURE); AND EXTENDED LIFE e
CYCLE (OBTAINED BY REALLOCATION OF THE SYSTEM RESOURCES 1IN RESPONSE .
TO GROUND-ORDERED MODIFICATIONS TO ALGORITHMS AND SOFTWARE. T

5 F&H APPLIED SCIENCE ASSOCS INC AF $ 49,500 e
305 PEMBROOK AVE 2at

_ MOORESTOWN, NJ 08057 .,

' P R HERCZFELD o
TITLE: R
OPTICALLY CONTROLLED MILLIMETER WAVE PHASED ARRAY ANTENNA FOR il
AIRBORNE APPLICATIONS e

T 44 OFFICE: ESD/XRCT .

: THIS PROJECT IS CONCERNED WITH RESEARCH RELATED TO THE DESIGN AND

] PROTOTYPE DEVELOPMENT OF AN OPTICALLY CONTROLLED PHASED ARRAY -

y ANTENNA. THE SYSTEM WILL OPERATE IN THE MICROWAVE AND MILLIMETER o

" WAVE FREQUENCIES. IT WILL UTILIZE MONOLITHIC MICROWAVE CIRCUITS AND N

l FIBEROPTIC DISTRIBUTION SYSTEM. .

\ =5

1) '.\'_

[ FAILURE ANALYSIS ASSOCS AF $ 44,872 e
2225 E BAYSHORE RD A
PALO ALTO, CA 94303 220
PIOTR D MONCARZ -

' TITLE: o

; EQUIVALENT MATERIAL PROPERTIES FOR REINFORCED CONCRETE A

T 295 OFFICE: AFESC/RDXP )

~

AN ANALYTICAL MODEL FOR REINFORCED CONCRETE IS PROPOSED WHICH w:
RELATES MATERIAL DEGRADATION OF THE CONCRETE TO STRAINS IN THE REIN- N
FORCEMENT. THE REINFORCEMENT WILL BE DISTRIBUTED THROUGH THE CON- RN
CRETE TO PRODUCE A HOMOGENEOUS MATERIAL. THE MODEL WILL DISTINGUISH g
BETWEEN TENSION AND SHEAR CRACK BEHAVIOR -- THE TWO MAIN MODES OF N

* &

Sls
s

CONCRETE FAILURE. THE CONCRETE REINFORCEMENT INTERACTION WILL BE
MODELED THROUUGH BOND STRENGTH REPRESENTATION IN TERMS OF AN INDE- s
PENDENT COMPONENT IN THE COMPOSITE MATERIAL DESCRIPTION. THE MODEL tﬁf
WILL BE INCORPORATED INTO AN EXISTING COMMERCIAL FINITE ELEMENT CODE A
AND TESTED ON SIMPLE EXAMPLES.
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FASTMAN INC NAVY $ 49,886

BEN FRANKLIN TECH CTR HRL BLDG F

BETHLEHEM, PA 18015

MICHAEL TUCKER

TITLE:

PROTOTYPE OF A ROBOT CALIBRATION SYSTEM DEVELOPMENT
T 101 OFFICE: NSWC

FASTMAN, INC. IS REQUESTING A PHASE I GRANT TO FUND PART OF THE DEVE
LOPMENT COSTS OF A ROBOT CALIBRATION SYSTEM DESIGNED TO IMPROVE THE
ACCURACY AND LONG-TERM REPEATABILITY OF ROBOTS. OUR SYSTEM WILL IM-
PROVE THE PERFORMANCE OF ONLINE AND OFFLINE PROGRAMMED ROBOTS WHICH
ARE USED IN THE GUIDANCE MANUFACTURING PROCESS. THE SYSTEM IS BASED
ON A MODELING AND CONTROL TECHNIQUE WHICH IMPROVES THE ACCURACY OF
THE ROBOT'S TRAJECTORY AT ITS END POSITION AND ORIENTATION (POSE). A
CORRECTION ALFORITHM IS USED TO GENERATE JOINT CORRECTIONS WHICH,
WHEN ADDED TO THE NOMINAL JOINT SOLUTIONS DETERMINED BY THE ROBOT'S
CONTROLLER, MAKE THE ACHIEVED POSE EQUAL TO THAT DESIRED. THE COR-
RECTION ALGORITHM REQUIRES THAT A MODEL OF THE ACTUAL ROBOT LINKAGE
BE DETERMINED. OUR SYSTEM DETERMINES THAT MODEL USING A SERIES OF
ACCURATE POSE MEASUREMENTS AND A CALIBRATION ALGORITHM DEVELOPED BY
THE OWNERS OF FASTMAN. THE POSE MEASUREMENTS ARE MADE USING AN IN-
EXPENSIVE POSE SENSOR, ALSO DEVELOPED BY THE OWNERS OF FASTMAN. THE
CALIBRATION SYSTEM ALLOWS POSES GENERATED BY TASK PROGRAMS, INCLUDING
THOSE GENERATED ONLINE OR OFFLINE, TO BE STORED AS QUALIFIED POSES.
THE USE OF QUALIFIED POSES MAKE THESE PROGRAMS INDEPENDENT OF THE
ROBOT 'S PERFORMANCE AND THE PARTICULAR ROBOT OR ROBOT TYPE USED TO
PREFORM THE TASK.

FATIGUE TECHNOLOGY INC NAVY $ 50,000
150 ANDOVER PK W
SEATTLE, WA 98188
MICHAEL A LANDY
TITLE:
FATIGUE LIFE ENHANCEMENT OF LUGS
T 85 OFFICE: NAVAIR

FATIGUE LIFE ENHANCEMENT OF BUSHED TITANIUM LUGS WILL BE INVESTI-

--GATED. A UNIQUE TECIHNIGuE, FORCEMATE (FM), FOR INSTALLATION OF

BUSHINGS WILL BE DEMONSTRATED. EFFECT OF PROCESS PARAMETERS WILL BE
EVALUATED AND THOSE PARAMETERS OPTIMIZED FOR THE PARTICULAR CONFIGU-
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RATION UNDER INVESTIGATION. AT EACH PHASE OF THE INVESTIGATION,
FATIGUE LIFE COMPARISONS WILL BE MADE BETWEEN LUGS AND BUSHINGS IN-
STALLED USING THE FM PROCESS, AND LUGS WITH BUSHING INSTALLED USING
TRADITIONAL TECHNIQUES.

FIBER MATERIALS INC AF $ 48, 249
BIDDEFORD INDUSTRIAL PK
BIDDEFORD, ME 04005
JOHN W HERRICK
TITLE:
FASTENER/JOINING METHOD FOR CARBON/CARBON STRUCTURES
T 124 OFFICE: AFWAL/FI

THE EXCELLENT PROPERTIES OF CARBON-CARBON (C/C) COMPOSITES MAKE THESE
MATERIALS PRIME CANDIDATES FOR HIGH TEMPERATURE RESISTANT STRUCTURES
ON ADVANCED MISSILES. HOWEVER, C/C COMPONENTS MUST BE JOINED TO-
GETHER TO PRODUCE A FINAL STRUCTURE. THE USE OF ADHESIVE BONDING AND
METALLIC FASTENERS IS NOT PRACTICAL AT HIGH TEMPERATURES. THE MOST
DESIRABLE FASTENER TO JOIN C/C COMPOSITES TOGETHER WOULD BE FABRI-
CATED FROM C/C TO MAINTAIN GOOD STRENGTH AT TEMPERATURES TO AT LEAST
2500 DEG F ALONG WITH LIGHTWEIGHT AND LOW COEFFICIENT OF THERMAL EX-
PANSION. FABRIC REINFORCE (2-D)C/C WILL NOT BE SUITABLE BECAUSE OF
LOW SHEAR STRENGTH. A PROGRAM IS PROPOSED TO DEVELOP AND EVALUATE
ECONOMICAL 3-D AND 4-D C/C COMPOSITES AS FASTENERS TO JOIN C/C COM-
POSITE PANELS TOGETHER. AFTER FASTENER REQUIREMENTS DEFINITION AND
DESIGN TASKS, 3D AND 4D PERFORMS WILL BE WOVEN WITH HIGH STRENGTH
CARBON FIBERS. ALL WEAVING WILL BE DONE ON FULLY AUTOMATED LOOMS FOR
MINIMUM COST. C/C PANELS WILL BE FULLY DENSIFIED BY A PROCESS THAT
CAN BE SCALED UP TO A LOW COST MANUFACTURING PROCEDURE. THREADED
RODS AND NUTS WILL BE MACHINED FROM THE 3D AND 4D C/C AND EVALUATED
FOR MECHANICAL AND THERMAL EXPANSION PROPERTIES. A DEMONSTRATION

C/C BOLTED JOINT WILL BE FABRICATED.

FIBER MATERIALS, INC. SDIO $ 49,956
BIDDEFORD INDUSTRIAL PARK
BIDDEFORD, ME 04005
STEPHEN M. BIDDLE
TITLE:
MECHANICAL DAMPING CHARACTERIZATION OF CARBON-CARBON COMPOSITES
T 11 OFFICE:

A NEED EXISTS FOR STRUCTURES WITh HIGH SPECIFIC STRENGT. AND STIFF-
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LASER AND NUCLEAR HARDENING. LONG USED FOR NOSETIP AND ROCKET NOZZLE
APPLICATIONS, CARBON-CARBON HAS BEEN WELL CHARACTERIZED FOR BASIC
MECHANICAL AND THERMAL PROPERTIES. RECENTLY FINDING USES FOR PRIMARY
STRUCTURAL APPLICATIONS, ONLY LIMITED DYNAMIC, MECHANICAI. PROPERTIES
HAVE BEEN PREVIOUSLY STUDIED. THIS PROGRAM WILL QUALIFY THE DAMPING
PROPERTIES OF A 2-D CARBON-CARBON COMPOSITE IN A RANGE OF FREQUENCIES
FROM 1 TO 100 Hz. CARBON-CARBON IS A FIBER REINFORCED MATERIAL WITH :
A CARBON MATRIX CONTAINING DISCONTINUOUS MICROCRACKS. IT IS THE .-
PRESENCE OF THESE MICROCRACKS OPENING AND CLOSING THAT MAY ALLOW THE -
MATERIAL TO DISSIPATE MECHANICAL ENERGY IN THE FORM OF HEAT. TWO .
MATERIALS WITH DIFFERENT MICROCRACK DENSITIES WILL BE SUBJECTED TO :
CYCLICAL 3-JOINT LOADING AT DIFFERENT FREQUENCIES. A COMPARISON OF ‘.
THE FREQUENCY OF LOADING VERSUS THE ENERGY DISSIPATED WILL BE MADE ‘
FOR EACH OF THE MICROCRACKED MATERIALS. .

-~

SUBMITTED BY DEPT AMOUNT N
____________ ——— e o
~

NESS FOR SPACE BASED APPLICATIONS. CARBON-CARBON COMPOSLITES ARE ﬁ:
IDEAL CANDIDATES BASED ON THEIR THERMAL STABILITY AND HIGH TEMPERA- ~
TURE PROPERTIES INCLUDING THERMAL SHOCK RESISTANCE, AND INHERENT :;

AR ALY

.
‘.I'.
"-’
o
FIBER MATERIALS, INC. SDIO $ 49,999 N
BIDDEFORD INDUSTRIAL PARK N
BIDDEFORD, ME 04005 -
RAY KELLER .
TITLE: S
PASSIVELY DAMPED CARBON/CARBON -
T 11 OFFICE: N
{-
S
CARBON-CARBON COMPOSITES ARE CURRENTLY BEING DEVELOPED FOR USE IN .
SPACE STRUCTURES. THE LARGE STRUCTURES AND PLATFORMS FOR WHICH THEY !
WILL BE USED REQUIRES BOTH ACTIVE AND PASSIVE DAMPING SYSTEMS TO CON- "
TROL ENVIRONMENTAL AND OPERATIONAL EXCITATIONS. MAGNETO-STRICTIVE ;
MATERIALS HAVE BEEN UTILIZED IN THE PAST TO DISSIPATE VIBRATIONAL -
ENERGY THROUGH THE FORMATION OF A MAGNETIC FIELD. THE PURPOSE OF T
THIS PROPOSAL IS TO INVESTIGATE THE EFFECTS OF SUCH A MATERIAL ON THE N
PASSIVE D.MPING PROPERTIES OF CARBON-CARBON. TWO DENSIFIED CARBON- e

CARBON LAY-UPS WILL BE FABRICATED FOR THIS PROGRAM; ONE A BASELINE
CARBON-CARBON, THE OTHER WITH FERRITE PARTICLES DIiSTRIBUTED THROUGH- S
OUT THE MATRIX. THE FERRITE PARTICLES WILL BE COATED WITH A THIN ~
LAYER OF AN INERT CERAMIC MATERIAL TO PROTECT THEM FROM REACTION WITH
THE CARBON MATRIX. TESTING WILL BE CARRIED OUT TO EVALUATE THE
MECHANICAL PROPERTIES AND DAMPING CHARACTERISTICS OF THE MAGNETO-
STRICTIVE MATRIX AND COMPARE THEM TO THOSE BASELINE CARBON-CARBON.
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FIBERTEK INC ARMY $ 49,665

510-A HERNDON PKWY

HERNDON, VA 22070

DR HORACIO R VERDUN

TITLE:

NEW MATERIALS FOR TUNABLE SOLID-STATE LASERS
T 66 OFFICE: CECOM/AMSEL

ADVANCED TUNABLE LASER MATERIALS FORM THE BASIS FOR SATISFYING
FUTURE ARMY SYSTEM REQUIREMENTS. SINCE IT IS NOT YET POSSIBLE TO
PREDICT FROM THE EXISTING BODY OF SOLID-STATE THEORY WHICH HOST
CRYSTAL AND ACTIVE-ION DOPANT LEADS TO A SUITABLE LASER FOR A GIVEN
WAVELENGTH RANGE, AN EMPIRICAL APPROACH IN MATERIALS DEVELOPMENT
FOR TUNABLE LASERS IS NECESSARY. THE PROPOSED EFFORT ADDRESSES
THIS SITUATION BY MAKING USE OF A VERY COST-EFFECTIVE TECHNIQUE FOR
THE GROWTH OF SMALL SAMPLES SUITABLE FOR CHARACTERIZATION.

FIBERTEK INC NAVY $ 46,081
510-A HERNDON PKWY
HERNDON, VA 22070
DR WALTER KOECHNER
TITLE:
HIGH REPETITION RATE SOLID-STATE LASER FOR BOTTOM MAPPING
T 14 OFFICE: USMC/NCSC

CERTAIN APPLICATIONS IN COASTAL HYDROGRAPHY REQUIRE A SHORT PULSE
WIDTH, HIGH REPETITION RATE OUTPUT FORMAT IN THE GREEN SPECTRAL
REGION. A DESIGN FOR A SOLID-STATE LASER [S DESCRIBED WHICH WILL
GENERATE 5 NANOSECOND PULSES AT AN ENERGY OF 0.5 mJ PER PULSE AND A
REPETITION RATE OF 10KHz. THE OUTPUT WAVELENGTH WILL BE 532 nm. THE
ONLY SYSTEM WHICH CURRENTLY CAN GENERATE VERY SHORT PULSES AT THE
10KHz PULSE REPETITION RATE IS THE CO-VAPOR LASER OPERATED IN THE
PULSE TRANSMISSION MODE. COMPARED TO THE LATTER SYSTEM THE PROPOSED
LASER WILL BE AN ORDER OF MAGNITUDE MORE EFFICIENT AND SUBSTANTIALLY
SMALLER IN SIZE AND WEIGHT.

FIBERTEK, INC SD10O $ 49,665
510-A HERNDON PKWY
HERNDON, VA 22070
H VERDUN, PHD
TITLE:
NEW NONLINEAR MATERIALS SUITABLE FOR OPTICAL COMPUTING
T 9 OFF ICE:

THREE CLASSES OF MATERIALS ARE PROPOSED WHICH SHOW PROMISE FOR
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0~
OPTICAL BISTABILITY. THE MATERIALS HAVE IN COMMON AN EXTREMELY o
HIGH ABSORPTION COEFFICIENT AT AN OPTICAL RESONANCE, THIS WILL ALLOW S
THE DESIGN OF VERY THIN FABRY-PEROT RESONATORS. THE MATERIALS WHLCH onh

HAVE BEEN IDENTIFIED AS PART OF AN IR&D EFFORT ARE BELIEVED TO HAVE

HIGHER NON-LINEAR PROPERTIES COMPARED TO SYSTEMS CURRENTLY UNDER
INVESTIGATION.

R
R

v’ .
UL N N A T

FIRST OMEGA GP INC AF $ 48,787
10205 W EXPOSITION AVE
LAKEWOOD, CO 80226
SAMUEL C WU
TITLE:
ICING MONITORING EQUIPMENT
T 288 OFFICE: AEDC/DOT

". ]

AN ICING DETECTION SYSTEM BASED ON OPTICAL REFRACTOMETRIC TECHNIQUES
IS DESCRIBED IN THIS PROPOSAL. THE FIRST OMEGA GROUP, INC. PROPOSES
TO DEMONSTRATE THE APPLICABILITY OF THIS CONCEPT TO ENABLE THE CON- R
STRUCTION OF ICING MONITORING EQUIPMENT SUITABLE FOR INCLUSION IN o
PROPULSION TEST UNITS CONDUCTING SIMULATED ALTITUDE TESTING OF TUR-~ ‘.
BINE ENGINES WITH INLET TEMPERATURES AS LOW AS MINUS 80 DEGREES F.
THE ENVISIONED INSTRUMENT WILL RELIABLY AND IN REAL TIME PROVIDE A
WARNING AT THE ONSET OF ICING. THE DESIGN OF THE INSTRUMENT AS PRE-
SENTLY CONCEIVED WILL NOT POSE A SAFETY TO OPERATING AND MAINTENANCE
PERSONNEL. THE USE OF POLYMERIC MATERIALS SHOULD PREVENT SERIOUS
DAMAGE TO A TURBINE ENGINE EVEN IF THE SENSOR SHOULD BE DAMAGED AND 5
SUBSEQUENTLY INGESTED. THE OBJECTIVE OF PHASE I [S THE COMPLETION AR
OF DESIGN AND LABORATORY EVALUATION OF THE SUITABILITY OF THE CON- o
CEPT. IN PHASE II, AN INSTRUMENT BASED UPON THE PRINCIPLES DEMON-

STRATED IN PHASE I WOULD BE DESIGNED, CONSTRUCTED AND FIELD TESTED. SO
IF PROVEN FEASIBLE, THIS CONCEPT ENABLES A NEW CLASS OF ICING o
DETERMINATION INSTRUMENT. -,

FIRST OMEGA GP INC ARMY $ 48,981

10205 W EXPOSITION AVE

LAKEWOOD, CO 80226 .

CHARLES E BROSSIA i

TITLE: ..

COOLING SYSTEM DEGRADATION INDICATOR
T 117 OFFICE: TACOM/AMSTA

A MAJOR CAUSE OF ENGINE FAILURE IN COMBAT AND TACTICAL VEHICLES S
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.\.
OVERHEAT ING DUE TO DETERIORATION OF COOLING SYSTEM PERFORMANCE WITH i%
TIME AND USE. THIS PROPOSAL DESCRIBES THE EXPLORATORY DEVELOPMENT OF i:"
A COOLING SYSTEM DEGRADAT.ON iNDiCATOR. THE EFFLCL(ENCY OF A COOLING -
N

SYSTEM WILL BE ASSESSED BY COMPARING THE DEGREE OF COOLING PRESENTLY
BEING ACHIEVED WITH A STANDARD VALUE THAT [S INDICATIVE OF A COOLING - a
SYSTEM OPERATING AT ORIGINAL PERFORMANCE SPECILIF [CATIONS. FIRST OMEGA S
GROUP, INC., PROPOSES TO 1) DESiGN SUCH A SYSTEM USING SOLLD STATE )
ELECTRONICS FOR TEMPERATURE SENSING AND SIGNAL PROCESSING; 2) BULLD
PROTOTYPES OF THE SYSTEM; 3) EVALUATE SAME [N THE LABORATORY FOR PER-
FORMANCE, RELIABILITY AND COMPLIANCE WITH THE SOLICITATION. SINCE $ .
THIS DEVICE WILL ALERT OPERATORS TO A FAILING COOLING SYSTEM BEFORE co.
DAMAGE OCCURES, SAVINGS CAN BE EXPECTED IN REDUCED MAINTENANCE COSTS, .
IMPROVED ENGINE EFFLCLENCY AND VEHICLE UTILIZATiON, AND BETTER MILI- el
TARY READINESS. FIRST OMEGA GROUP, [NC. BELIEVES THIS INDICATOR CAN :
BE FURTHER DEVELOPED INTO A MARKETABLE PRODUCT.

FISCHER CUSTOM COMMUNIiCATIONS INC ARMY $ 32,503
10710A S LA CLENEGA BLVD
INGLEWOOD, CA 90304
J F FISCHER
TITLE:
WIDEBAND ELECTROMAGNETIC FIELD SENSORS
T 94 OFF [CE: LABCOM/HDL

FISCHER CUSTOM COMMUNICATIONS, INC. PROPOSES TO DESIGN AND FABRICATE
ELECTRIC AND MAGNETIC FIELD SENSORS TO OPERATE OVER THE 10 KHz -

1 GHz FREQUENCY RANGE. THE ELECTRIC FIELD SENSORS WILL BE CAPABLE
OF SENSING ELECTRIC FIELDS IN THE RANGE OF .0l V/M TO 150 KV/M. THE
MAGNETIC FIELD SENSORS WILL BE CAPABLE OF SENSING MAGNETIC FLlELDS

(N THE RANGE OF 0.1 mA/M TO 800 A/M. EACH SENSOR WILL OU"PUT A
VOLTAGE PROPORTIONAL TO THE MEASURED FIELD AND WILL WORK INTO A 50
ohm LOAD IMPEDANCE. THE SENSORS FOR FABRICATION WILL USE PROVEN
METHODOLOGY AND COMPONENT STRUCTURES. FISCHER CUSTOM COMMUN.CATIONS,
INC. WILL ALSO PROVIDE DES .GN CONCEPTION OF A NEW TECHNOLOGY SENSOR
1 USING AND ENTIRELY FIBEROPTIC APPROACH. THILS SENSOR COMPOSED
ENTIRELY OF DIELECTRIC MATERIAL WILL NOT PERTURB THE FIELDS [T .S
SENSING.

-

FLAM & RUSSELL INC NAVY $ 49, 391 N
PO BOX 444 ~
HORSHAM, PA 19044 o
DONALD E GROFF .
TiTLE: *
LOW COST BROADBAND POWER DIV1DER )

T 163 OFFICE: PMTC e

A LOW COST BROADBAND MICROWAVE POWER DIVIDER HAS THE POTENTIAL FOR e
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SIGNIFICANTLY REDUCING THE COST OF THREAT ENVIRONMENT GENERATORS
USED IN EW TEST SYSTEMS. THE OBJECTIVE OF THIS PROJECT IS TO DESIGN
A LOW COST POWER DIVIDER SPECIFICALLY FOR USE IN LABORATORY EW TEST
SYSTEMS IN THE 0.5 TO 4.0 GHz RANGE. THIS COST REDUCTION WILL BE
ACHIEVED BY CHOOSING MATERIALS, COMPONENTS, ASSEMBLY TECHNIQUES, AND
TEST PROCEDURES SPECIFICALLY FOR THIS CLASS OF SERVICE. A CONVEN-
TIONAL CIRCUILIT CONFIGURATION WILL BE USED. IT IS ESTIMATED THAT AS
MUCH AS AN ORDER OF MAGNITUDE COST REDUCTION CAN BE ACHIEVED, COM-
PARED TO PRESENTLY AVAILABLE DEVICES.

FLOW RESEARCH CO NAVY $ 49,803
21414 68BTH AVE S
KENT, WA 98032
R P TURCOTTE
TITLE:
PHASE RELATIONSHIPS IN HIGH TEMPERATURE CERAMICS
T 123 OFF ICE: NSWC

PHASE BEHAVIOR STUDIES OF THE HfO(2)/Ta(2)0(5) AND HfC/TaC SYSTEMS
ARE PROPOSED. THIS WORK EMPHASIZES MEASUREMENT OF LIQUIDOUS TEMPE-
RATURES AND WILL IDENTIFY PHASES PRESENT BETWEEN ABOUT 1500 DEG C
AND 2500 DEG . THE PROPOSAL INCLUDES NOVEL IN SITU METHODS IN-
VOLVING CO(2) LASER HEATING AND THE USE OF ANNEAL QUENCH METHODS.

A DIFFUSION COUPLE APPROACH IS PROPOSED AS THE MOST EFFICIENT MEANS
OF EVALUATING PHASE FORMATION THROUGH USE OF ELECTRON MICROSCOPY
(WITH X-RAY MIiCROANALYSIS CAPABILITIES) AND X-RAY DIFFRACTION ME-
THODS. THE EFFECT OF COMBUSTION GASES ON PHASE BEHAVIOR WILL BE AN
IMPORTANT RESULT OF THE STUDY.

FLOW RESEARCH €O NAVY $ 49,859
21414 68TH AVE S
KENT, WA 98032
DR B.ROL SONUPARLAK
TiTLE:
HIGH STKRENGTH HAFN.:UM CARB.DE FIBER PRODUCTION
T 124 OFFiCE: NSWC

THE PROPOSED WORK W!LL EVALUATE THE FEASIBILITY OF HAFNIUM CARBIDE
PR TN THROU'GH PYROLYS!S OF ORGANOHAFNIUM POLYMER PRECUR-
SORS. iN THIiS CHEMICAL APPROACH TO CERAMIC PROCESSING, THE METHODS
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TO SYNTHESIZE ORGANOMETALLIC CHEMICALS SUITABLE FOR THE FORMATION OF
ORGANOHAFNIUM POLYMERS AND TO FORM POLYMERIC FIBERS WITH AN (-Hf-C-
Hf-) BACKBONE WILL BE EXPLORED. THE POLYMERS WILL THEN BY PYROLYZED
TO GIVE HfC FIBERS. THEY WILL BE CHARACTERIZED USING X-RAY DIFFRAC-
TION, SCANNING ELECTRON MICROSCOPY, SPECTROSCOPIC ANALYSIS, AND
TENSILE STRENGTH AND ELASTIC MODULUS MEASUREMENTS.

FLOW RESEARCH CO AF $ 49,836
21414 68TH AVE S
KENT, WA 98032
DR ALAN MUELLER
TITLE:
MODELING TECHNIQUES FOR COMPOSITES SUBJECTED TO RAPID THERMAL
PULSE LOADING
T 132 OFFICE: AFWAL/FI

COMPOSITE STRUCTURES IN SPACE MAY BE SUBJECT TO SOURCE OF THERMAL
ENERGY, WHICH INCLUDES X-RAYS FROM NUCLEAR WEAPONS AND HIGH ENERGY
LASER LIGHT. THIS PROPOSAL ADDRESSES THE NEED FOR ANALYSIS TOOLS TO
PREDICT THE EFFECTS OF RAPID THERMAL PULSE LOADING ON AEROSPACE COM-
POSITE MATERIALS. A MAJOR OBJECTIVE OF THIS PHASE 1 STUDY IS TO DE-
TERMINE THE FEASIBILITY AND MAGNITUDE OF EFFORT TO DEIVER SUCH AN
ENGINEERING DESIGN TOOL. THE FEASIBILITY OF THE DESIGN CODE WILL BE
EVALUATED BY MODIFYING AND COUPLING EXISTING CODES; ONE THAT ANALYZES
THE STRESS WAVE PRODUCED BY THE THERMAL LOAD AND ANOTHER THAT EVALU-
ATES THE INTERACTION OF THE STRESS PULSE WITH DELAMINATIONS IN THE
MATERIAL. THE LEVEL OF EFFORT TO DELIVER A SINGLE INTERGRATED DESIGN
CODE CAPABLE OF ANALYZING THERMODYNAMI{ PROCESSES IN COMPOSITE
STRUCTURES CONTAINING DELAMINATIONS WILL BE DETERMINED.

FLOW RESEARCH CO AF $ 57,013
21414 68TH AVE S
KENT, WA 98032
DR SURESH MENON
TITLE:
NUMERICAL MODELING OF NOSETIP GASJET AT HYPERSONIC SPEED
T 193 OFFICE: BMO/MYSC

THE JET INJECTION AT THE TIP OF AN AXISYMMETRIC NOSE CONE IN
HYPERSONIC FLOW WILL BE STUDIED BY AN EFFICIENT AND ACCURATE * ™t .
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CAL SCHEME. THE PROPOSED RESEARCH WILL INVESTIGATE AND DEVELOP THE
NUMERICAL SCHEME FOR THE FULL NAVIER-STOKES EQUATION USING A TOTAL
VARIATION DIMINISHING (TVD) TYPE OF ADAPTIVE DISSIPATION TO RESOLVE
THE STRONG SHOCK ACCURATELY WITHOUT GENERATING SPURIOUS OSCILLATIONS.
THE NOSE JET INJECTION BOUNDARY CONDITIONS WILL BE STUDIED IN DETAIL
AND WILL BE FORMULATED IN TERMS OF PHYSICAL CONTROLLABLE PARAMETERS.
TEST CASES AT VARIOUS MACH NUMBERS IN THE HYPERSONIC REGIME WILL BE
COMPUTED TO EVALUATE THE ADAPTIVE DISSIPATION NUMERICAL SCHEME AND
THE NOSE JET INJECTION CONDITIONS. THE EFFECT OF JET INJECTION ON
THE HEAT TRANSFER RATE TO THE SURFACE WILL ALSO BE DETERMINED.

FLOW RESEARCH CO ARMY $ 49,965
21414 - 68TH AVE S
KENT, WA 98032
PHILIP BONDURANT
TITLE:
AUTOMATED CARTRIDGE CASE CUP INSPECTION
T 33 OFFICE: ARDC/SMCAR

THE DEVELOPMENT OF AN AUTOMATED CUP INSPECTION MODULE IS PROPOSED.
THE OBJECTIVES OF THE PHASE I EFFORT ARE TO ESTABLISHED THE PARA-
METERS WHICH MUST BE MEASURED AND THEIR REQUIRED RESOLUTION. THE
PARAMETERS INCLUDE HARDNESS, OUTSIDE AND INSIDE DIAMETERS, BASE
THICKNESS, TOTAL LENGTH, AND WALL THICKNESS. IN PHASE I, THE
MEASUREMENT CONCEPTS WILL BE MOCKED-UP AND DYNAMICALLY TESTED TO
VERIFY THEIR GAUGING ACCURACIES. LABORATORY TESTING WILL PROVIDE
THE NECESSARY DATA TO CONFIRM THE CONCEPTUAL DESIGN AND LATER COM-
PLETE A DETAIL DESIGN. BASED ON THE PHASE I RESULTS, A PHASE II
DEVELOPMENT EFFORT WILL DEVELOP A DETAILED CUP INSPECTION SYSTEM
DESIGN AND THEN FABRICATE, ASSEMBLE, AND TEST THE SYSTEM.

FLOW RESEARCH CO ARMY $ 49,941
21414 - 68TH AVE S
KENT, WA 98032
DR GEORG F MAUER
TITLE:
A PRESSURE AND TEMPERATURE TRANSDUCER FOR 700~-MPa EXPLOSIVE
ENVIRONMENTS - DEVELOPMENT
T 24 OFFICE: ARDC/SMCAR

THE OBJECTIVE OF THIS PROPOSAL IS TO DEVELOP A HIGH-ACCURACY, HIGH-
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RANGE PRESSURE AND TEMPERATURE TRANSDUCER FOR THE MEASUREMENT OF e
RAPID TRANSIENTS TO 700 MPa AND TEMPERATURES TO 3000 K, AS WELL AS o
HEAT TRANSFER, IN GUN INTERIORS. ALL THREE MEASURING FUNCTIONS WILL )
BE PERFORMED BY ONE SMALL (ABOUT 20 mm IN DIAMENTER) SENSOR UNIT AND prik
SOME EXTERNAL TEMPERATURE SENSORS. THE PRESSURE IS DETECTED BY r
CAPACITIVE METHODS USING A THICK, RUGGED TUNGSTEN MEMBRANE. THE K
SENSOR CAN OPERATE AT TEMPERATURES OF 2500 K. THE EXPLOSION TEMPERA- o
TURE IS SIMULTANEOUSLY MEASURED BY A SMALL HIGH-ACCURARY, HIGH-SPEED :

)
RADIATION DETECTOR CAPABLE OF WITHSTANDING TEMPERATURES OF 2000 K AND !
INTEGRATED IN THE PRESSURE SENSOR UNIT. THERMOCOUPLES OR OTHER i
STANDARD TEMPERATURE SENSORS ARE USED FOR THE HEAT TRANSFER MEASURE- .
MENTS. A MICROCOMPUTER SAMPLES THE PRESSURE AND TEMPERATURE DATA. e
AS THE ONLY MOVING PART IS THE MEMBRANE, WITH A MAXIMUM DISPLACEMENT i
OF 5 MICROMETERS, IT IS EXPECTED THAT THE TRANSDUCER SYSTEM WILL BE i
QUITE RUGGED AND CAPABLE OF WITHSTANDING LARGE TEMPERATURE I
VARIATIONS AS WELL AS OVERLOADS UP TO TWICE ITS NOMINAL RANGE. L0
W
>
FLOW RESEARCH CO ARMY $ 49,774 Rhih
21414 - 68TH AVE S N
KENT, WA 98032 N
TYLER FOLSOM :
TITLE: S
DATA BASE GRAPHICS INTERFACE FEASIBILITY STUDY z'”
T 194 OFFICE: CERL/COE -
%
O
MICROCOMPUTER DATABASE MANAGEMENT SYSTEMS HAVE SIMPLIFIED THE TASK Letds
OF UPDATING AND MAINTAINING LARGE QUANTITIES OF INFORMATION. A PAR- ¥
ALLEL DEVELOPMENT HAS BEEN THE EMERGENCY OF COMPUTER-AIDED DESIGN e
SYSTEMS THAT ENABLE AN OPERATOR TO EXAMINE AND MANIPULATE DRAWINGS. A
THE PROPOSED RESEARCH WILL INVESTIGATE THE POSSIBILITY OF COMBINING -
THE ADVANTAGES OF THE DATABASE MANAGEMENT SYSTEM WITH THOSE OF COM- Sre
PUTER-AIDED DESIGN SYSTEM TO PRODUCE A HIGHLY EFFECTIVE INFORMATION LA

i SYSTEM. THE INITIAL RESEARCH AREA WILL BE AN ARMY SYSTEM THAT USES
| R:BASE 5000 TO MANAGE INFORMATION ON INSTALLATION FACILITIES AND CON-

STRUCTION PROJECTS. ADDING A GRAPHICS CAPABILITY WILL ALLOW MAPS AND
BUILDING DRAWINGS TO BE DISPLAYED.

| FLOW RESEARCH INC AF $ 49,875
21414 - 68TH AVE S

KENT, WA 98032

ARTHUR C DAY

TITLE:

CLUSTER BEAM DEPOSITION TECHNOLOGY FOR OPTICAL COATINGS
T 7 OFFICE: AFOSR/XOT

A SYSTEMATIC INVESTIGATION OF THE IONIZED CLUSTER BEAM (ICB)
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DEPOSITION TECHNIQUE IS PROPOSED. THE ICB METHOD ALLOWS A BROAD
RANGE OF CONTROL OVER THE SURFACE MOBILITY OF DEPOSITED ATOMS AND

HAS BEEN APPLIED SUCCESSFULLY TO A VARIETY OF THIN FILM MATERIALS.
HOWEVER, A NUMBER OF FACTORS HAVE HAMPERED U.S. RESEARCH IN THIS
AREA, SO THAT THERE IS NOT NOW A SUFFICIENT BASE OF KNOWLEDGE OR EX-
PERIENCE TO ALLOW COMMERCIAL UTILIZATION. THE PROPOSED RESEARCH WILL
FIRST ADDRESS SOME OF THE CRITICAL GAPS IN UNDERSTANDING OF THE ICB
PROCESS, INCLUDING: 1) HOW ARE CLUSTERS FORMED; 2) WHAT IS THE
ACTUAL MAKEUP OF A CLUSTER BEAM; 3) HOW DO CLUSTERS AND OTHER BEAM
SPECIES INTERACT TO FORM THIN FILMS; AND 4) WHAT INTRINSIC ADVANTAGES
DOES ICB HOLD OVER OTHER TECHNIQUES. THE PHASE I APPROACH WILL COM-
BINE MODELING AND EXPERIMENTAL WORK WITH AN EMPHASIS ON FRONT-END
ISSUES OF BEAM GENERATION AND CHARACTERIZATION. A LIMITED SERIES OF
THIN FILMS WILL ALSO BE GROWN AND STUDIED IN PREPARATION FOR A MUCH
BROADER PROGRAM EMPHASIZING FILM DEVELOPMENT IN PHASE II RESEARCH.

FLUID PHYSICS IND DNA $ 52,445
4265 MANCHESTER AVE
ENCINITAS, CA 92024
RICHARD M TRACI
TITLE:
DUSTY FLOW PRESSURE GAUGE DESIGN ANALYSIS
T 3 OFFICE: AM/SBIR

THE PROBLEM OF GAS DYNAMIC FLOW PROPERTY MEASUREMENT IN PARTICLE
LADEN FLOWS IS ADDRESSED VIA AN ADVANCED NUMERICAL MODEL SIMULATION
STUDY OF PRESSURE GAUGE RESPONSE. THE APPROACH UTILIZES A HIGH-ORDER
ACCURATE NUMERICAL SOLUTION TECHNIQUE FOR TURBULENT TWO-PHASE FLOWS.
GAUGES OF EXISTING DESIGN SUCH AS THE GREG/SNOB GAUGES WILL BE
ANALYZED OVER A RANGE OF CLEAN AND DUSTY AIRBLAST FLOW ENVIRONMENTS
AND GAUGE RESPONSE WILL BE COMPARED TO PRESCRIBED DUSTY FLOW PRO-
PERTIES. THE EFFECT OF DESIGN PERTURBATIONS, LEADING TO IMPROVED
FIDELITY OF GAUGE RESPONSE, WILL ALSO BE EXAMINED. FINALLY A PRE-
LIMINARY PROGRAM PLAN WILL BE DEVELOPED FOR AN EXTENSIVE ANALYTICAL
AND EXPERIMENTAL PROGRAM TO OPTIMIZE GAUGE DESIGN.

FLUOROCHEM, INC SDIO $ 49,961
680 SOUTH AYON AVE
AZUSE, CA 91702
KURT BAUM
TITLE:
CUBANE DERIVATIVES FOR PROPELLANT APPLICATIONS
T 6 OFFICE:

CUBANE DERIVATIVES ARE POTENTIALLY USEFUL INGREDIENTS FOR PROPELLANT
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APPLICATIONS, BUT PROCEDURES FOR LARGE-~-SCALE PRODUCTION OF THE
MATERIALS ARE NOT AVAILABLE. ON THIS PROJECT, THE SYNTHESIS CHEMIS-
TRY OF CUBAN-1,4-DICARBOXYLIC ACID WILL BE STUDIED WITH THE OB-
JECTIVE OF OBTAINING A ROUTE SUITABLE FOR THE PREPARATION OF POUND
QUANTITIES OF THE MATERIAL. THE PREPARATION OF DERIVATIVES USEFUL
FOR PROPELLANTS WILL BE STUDIED.

FOSTER ENGINEERING CO AF $ 50,000
23241 VENTURA BLVD - STE 309
WOODLAND HILLS, CA 91364
KENNETH FOSTER
TITLE:
BALLISTICALLY DELIVERED TARGET - ACTIVATED WEAPONS
T 192 OFFICE: BMO/MYSC

THE PROPOSED STUDY HAS TWO OBJECTIVES: 1) DESIGN OF A NON-NUCLEAR,
TARGET-ACTIVATED ANTI-MISSILE MUNITION OF MINIMUM COMPLEXITY IN BOTH
ITS DESIGN AND OPERATION BUT WITH SUFFICIENT EFFECTIVENESS AND MINI-
MUM WEIGHT; AND 2) IDENTIFICATION OF THE CRITICAL TECHNICAL ISSUES
WHOSE SOLUTIONS ARE REQUIRED FOR THE NEAR TERM, LOW RISK DEVELOPMENT
OF A RELIABLE AND LOW COST WEAPON. THE STUDY WILL HAVE SIX SEGMENTS:
1) PORMULATION OF CANDIDATE DESIGNS, 2) KILL EVALUATION, 3) DOWN-
SELECTION OF CANDIDATE DESIGNS, 4) WEIGHT REDUCTION ANALYSES, 5)
COUNTERMEASURE CONSIDERATIONS, AND 6) IDENTIFICATION OR CRITICAL
TECHNICAL ISSUES. THE MAJOR PORTION OF THE EFFORT WILL BE IN SEG-
MENTS 1) AND 3). A NOVEL DESIGN OF A TARGET-ACTIVATED MUNITION FOR
USE AGAINST IRBMS JUST LAUNCHED FROM CONCEALED MOBILE LAUNCHERS WILL
SERVE AS A STARTING POINT FOR THE PROPOSED STUDY. IF SUCCESSFUL, THE
STUDY COULD LEAD TO THE DEVELOPMENT OF HIGHLY VERSATILE, TARGET-
ACTIVATED MUNITIONS WHICH 1) DEFEAT LAND-BASED MISSILES INDEPENDENT
OF THE MEANS USED TO ASSURE THEIR PRE-LAUNCH SURVIVABILITY (E.G.,
MOBILITY AND SUPER HARD SILOS), AND 2) PIN DOWN ENEMY LAND-BASED

BALLISTIC MISSILE DURING THE CRITICAL EARLY PORTION OF AN INVASION
OF WESTERN EUROPE.

FOSTER-MILLER INC NAVY $ 64,603
350 SECOND AVE
WALTHAM, MA 02254
JOSEPH S BOYCE
TITLE:
Z-DIRECTION TAPE REINFORCEMENT FOR COMPOSITE LAMINATES
T 132 OFFICE: NWC/NAVAIR

COMPOSITE LAMINATES MADE FROM CONVENTIONAL GRAPHITE-EPOXY ARE PRONE
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TO DELAMINATION DUE TO IMPACT OR EDGE EFFECTS. SOME MEANS OF IM-
PROVING COMPRESSIVE STRENGTH AFTER IMPACT 1S DESIRED. STITCHING IS
ONE OPTION, BUT CAUSES DAMAGE TO IN-PLANE PROPERTIES AND REQUIRES
ACCESS TO BOTH SIDES OF THE LAYUP. THE PROPOSED TECHNIQUE UTILIZES
SHORT BORON FIBERS ORIENTED IN THE Z (OR THICKNESS) DIRECTION TO RE-
DUCE STRAIN ENERGY RELEASE RATE AND RETARD DELAMINATION. BORON
FIBERS WILL BE INSERTED USING A SPECIALLY DEVELOPED REINFORCING TAPE.
THE TECHNIQUE IS COMPLETELY COMPATIBLE WITH EXISTING PROCESSING
METHODS AND CAN BE PERFORMED ON-TOOL. PROPOSED PHASE/I EFFORT CON-
SISTS OF TAPE DEVELOPMENT, PROCESSING AND STRUCTURAL TESTING OF
SAMPLE Z-DIRECTION REINFORCED COMPOSITE LAMINATES.

FOSTER-MILLER INC NAVY $ 49,313

350 SECOND AVE

WALTHAM, MA 02254

ROGER DEMLER

TITLE:

POWER SOURCES FOR AUTONOMOUS MOBILE ROBOTS - SURVEY AND EVALUATION
T 121 OFFICE: NSWC

MOBILE ROBOTS REQUIRE CONSIDERABLE AMOUNTS OF POWER TO PERFORM WORK,
PROVIDE LOCOMOTION, AND RUN THE CONTROL ELECTRONICS. ARTIFICIAL
INTELLIGENCE AND VISION PROMISE TO MAKE FUTURE MOBILE ROBOTS HIGHLY
AUTONOMOUS AND THEY WILL BE EXPECTED TO OPERATE OVER SUBSTANTIAL
DISTANCES FOR LONG PERIODS OF TIME. THE NEED FOR LIGHTWEIGHT,
STABLE, POWERFUL ENERGY SOURCES THAT WITHSTAND TEMPERATURE EXTREMES,
SHOCK, HUMIDITY, AND OTHER ENVIRONMENTAL HARDSHIPS IS BECOMING
URGENT. THIS PROPOSAL DESCRIBES A PROGRAM FOR RIGOROUSLY EVALUATING
EXISTING AND POTENTIAL MODILE ROBOT POWER SOURCES IN TERMS OF PER-~
FORMANCE, DURABILITY, MAINTENANCE, SAFETY, STRATEGIC IMPLICATIONS,
AND ECONOMIC CONSIDERATIONS. POWER SOURCES WILL BE RANKED ACCORDING
TO TECHNICAL MERITS, COST FACTORS, AND AVAILABILITY. ONE OR TWO DE-
SIGN CONFIGURATIONS WILL BE SELECTED FOR FURTHER DEVELOPMENT IN
PHASE II.

FOSTER-MILLER INC AF $ 58,908
350 SECOND AVE
WALTHAM, MA 02254
ANDREW C HARVEY
TITLE:
PINS AND BUSHINGS OF ARTICULATED LANDING GEAR LINKAGE JOINTS
IMPROVEMENTS ,
T 146 OFFICE: AFWAL/FI

THE COSTS OF REPAIRING WORN LANDING GEAR LINKAGE JOINTS IS PROHIBI-
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TIVE. SINCE WEAR IS SUSTAINED BY SOFT BUSHINGS INSTEAD OF HARD PINS, "."s;
THE LANDING GEAR MUST BE DISASSEMBLED, THE BUSHINGS REMOVED, THE LUGS s
RENOVATED, AND THE GEAR REASSEMBLED. THIS PROPOSAL PRESENTS MEANS TO il
REDUCE THE COST OF JOINT REPAIRS. DISCUSSED ARE NO-WEAR SOLUTIONS *—;T
(HARD BUSHINGS, HARD PINS); SOLUTIONS IN WHICH THE PINS WEAR RATHER e
THAN THE BUSHINGS (HARD BUSHINGS, HARD PINS WITH SOFT SURFACES); AND W
A NOVEL SOLUTION USING A FLOATING SACRIFICIAL INTERMEDIATE MEMBER e
(HARD BUSHINGS, HARD PINS, SOFT INTERMEDIATE MEMBERS). THE SYSTEMA- o,
TIC SELECTION OF MATERIALS, SURFACE COATINGS, AND SURFACE TRANSFOR- Lt
MATION PROCESSES BY TRIBOLOGICAL ANALYSIS IS INTRODUCED, AND A PRO-
GRAM FOR SIMULATION-TESTING OF EXPERIMENTAL PINS AND BUSHINGS IS
DESCRIBED. -
.'::‘

W

FOSTER-MILLER INC AF $ 62,995 AN
350 SECOND AVE ——y
WALTHAM, MA 02254 b,
JAMES L RACICH N
TITLE: pors
HIGH PERFORMANCE PBO (POLYBENZOBISOXAZOLE) FILM A
T 166 OFFICE: AFWAL/ML b

ot

N

THE ORDERED POLYMERS PBT (POLY¥BENZOBISTHIAZOLE) AND PBO (POLYBEN- )
ZOBISOXAZOLE) BOTH HOLD PROMISE AS HIGH STRENGTH, THERMALLY STABLE, A
CHEMICALLY RESISTANT AND ELECTRICALLY NONCONDUCTIVE MATERIALS. ;;5;
WHEREAS PBT HAS ENJOYED RATHER COMPLETE INVESTIGATION AND DEVELOPMENT Ry
IN FIBER AND FILM FORM, PBO HAS NOT. PBO MAY EXCEL PBT IN THE IM-
PORTANT AREAS OF TRANSVERSE MECHANICAL STRENGTH, ATOMIC OXYGEN RE- "o
SISTANCE, AND EASE OF SYNTHESIS. UNIAXIALLY AND BIAXIALLY ORIENTED o
THIN FILMS OF PBO WILL BE PRODUCED BY ADAPTION OF METHODS AND EQUIP- N
MENT PREVIOUSLY DEMONSTRATED SUCCESSFULLY WITH PBT. RESULTING PBO Y
FILMS WILL BE CHARACTERIZED FOR MECHANICAL, THERMAL AND HYDROLYTIC A
BEHAVIOR, AND WILL BE CONTRASTED WITH SIMILARLY PROCESSED PBT FILMS. 4
A SPECIAL EFFORT WILL BE MADE TO DETERMINE WHETHER THE COMPRESSIVE 3-3_"'3
OR CROSS~MACHINE-DIRECTION PROPERTIES OF PBO FILMS ARE SUPERIOR TO Y
THOSE OF PBT. e

A
FOSTER-MILLER INC AF $ 66,551 -
350 SECOND AVE oA
WALTHAM, MA 02254 T
ROBERT F KOVAR Hai
TITLE: T
IMPROVED SYNTHESIS OF POLY(BENZOBISTHIAZOLE) POLYMERS 2
T 166 OFFICE: AFWAL/ML vv'
. o
=N
POLY [BENZO[1l,2-d:4,5-d'] BISTHIAZOLE-2,6-DIYL)-1,4-PHENYLENE], XV ;:::Eg
Y
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("TRANS" PBT) IS A LIGHTWEIGHT, NON-CONDUCTING, AROMATIC, HETERO-
CYCLIC ORDERED POLYMER THAT EXHIBITS EXCEPTIONAL MECHANICAL, THERMAL,
CHEMICAL AND ELECTRO-OPTICAL PROPERTIES. HOWEVER, DEVELOPMENT OF
"TRANS" PBT POLYMER INTO ADVANCED STRUCTURAL COMPOSITES HAS BEEN
HINDERED BY THE LACK OF AVAILABILITY OF THE MATERIAL IN SUFFICIENT
QUANTITIES FOR EVALUATION. THE OBJECT OF THIS PROPOSAL IS TO EVALU-
ATE THE FEASIBILITY OF REPLACING “TRANS" PBT (XV) WITH "CIS" PBT
POLYMER (XIV) IN THE DEVELOPMENT OF ORDERED POLYMERS. “CIS" PBT MO-
NOMER (I) WILL BE SYNTHESIZED IN HIGH YIELD AND PURITY VIA SIMPLI-
FIED, MORE DIRECT ROUTES THAT ARE ECONOMICAL AND AMENABLE TO SCALE-
UP. HIGH MOLECULAR WEIGHT "CIS" PBT POLYMERS DERIVED FROM MONOMER I
WILL FORM LIQUID CRYSTALLINE SOLUTIONS PROCESSABLE VIA SPECIAL TECH~
NIQUES INTO STRUCTURAL MATERIALS THAT EXHIBIT HIGH STRENGTH AND
STIFFNESS AT ELEVATED TEMPERATURES. PHASE I OF THIS STUDY WILL DE-~
MONSTRATE THE FEASIBILITY OF THE APPROACH. SUCCESSFUL COMPLETION OF
PHASE I OBJECTIVES WILL HAVE PROFOUND INFLUENCE BEYOND THE SCOPE OF
THIS STUDY, SINCE ORDERED PBT POLYMERS WILL BECOME READILY AVAILABLE
VIA CONVENIENT, ECONOMICAL ROUTES, FOR DEVELOPMENT INTO USEFUL
ARTICLES. PHASE II OF THIS STUDY WILL INCLUDE SCALE-UP OF "CIS" PBT
POLYMER SYNTHESIS TO QUANTITIES SUFFICIENT FOR PROCESSING INTO BI-
AXIALLY-ORIENTED FILMS OF HIGH STRENGTH AND STIFFNESS.

FOSTER-MILLER INC AF $ 69,265
350 SECOND AVE
WALTHAM, MA 02254
ALAN LANE
TITLE:
COHERENT INFRARED FIBER OPTIC IMAGE BUNDLE FOR AIRCRAFT IR IMAGING
SYSTEMS
T 118 OFFICE: AFWAL/AA

THE EXACT PLACEMENT AND PACKAGING OF INFRARED IMAGING SENSORS ABOARD
HIGH PERFORMANCE AIRCRAFT IS LIMITED BY CONCERNS FOR AIRCRAFT RADAR
CROSS SECTION, AIRCRAFT AERODYNAMICS AND THE FACT THAT EACH SENSOR
MUST BE CLOSED-COUPLED TO ITS MATED DETECTOR/DEWAR MODULE. PRESENT
TECHNOLOGY LIMITS THE ABILITY TO TRANSMIT IR IMAGE QUALITY LIGHT
SIGNALS FROM OPTICS TO AN IMAGE INFORMATION VIA A COHERENT BUNDLE OF
OPTICAL FIBERS DRAWN FROM NEW MATERIALS ~ HEAVY METAL FLUORIDE
GLASSES (HMFG) - UNDER DEVELOPMENT BY THE TELECOMMUNICATIONS INDUSTRY
FOR ULTRALOW LOSS REPEATERLESS TELECOMMUNICATIONS LINKS. THESE HMFG
FIBERS EXHILIT LOS LOSSES IN THE 3 TO 5 MICROMETER WAVELENGTHS, AN
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N

IMPORTANT WINDOW FOR ON-BOARD IMAGE SYSTEMS. SUCH A TRANSMITTING
LINK WILL ALLOW A NUMBER OF SENSORS TO BE REMOTELY CONNECTED TO A
CENTRALLY LOCATED DETECTOR/DEWAR MODULE, WHICH WOULD BE TIME-SHAREL
THROUGH OPTICAL MULTIPLEXING TECHNIQUES. A COHERENT LINEAR BUNDLE OF
THESE FIBERS WILL BE FABRICATED AND EVALUATED AGAINST BENCHMARKS DE-
TERMINED FOR PHASE I. THE BUNDLE WILL BE TESTED USING A THERMAL
IMAGING RADIOMETER. AN APPROXIMATE COMPARATIVE MTF WILL BE MEASURED.
THE PHASE I PROGRAM WILL CONCLUSIVELY DEMONSTRATE WHETHER COHERENT
BUNDLES OF IR TRANSMITTING OPTICAL FIBERS ARE TECHNICALLY AND
ECONOMICALLY FEASIBLE FOR AIRCRAFT IR IMAGING SYSTEMS.

FOSTER-MILLER INC AF $ 58,171
350 SECOND AVE

WALTHAM, MA 02254

ANDREW C HARVEY

TITLE:

HEAT PIPES FOR HIGH PRESSURE CZHOCHALSKI CRYSTAL FURNACES

T 51 OFFICE: RADC/XPX

TO REDUCE THE CIRCUMFERENTIAL TEMPERATURE GRADIENTS DURING THE GROWTH
OF IV - V COMPOUNDS AT HIGH TEMPERATURES AND PRESSURES (1325 DEG C
AND 60 ATMOSPHERES), A HEAT PIPE CONSTRUCTION IS PROPOSED. THE PRE-
FERRED HEAT PIPE IS IN THE FORM OF A SINGLE TOROID BUILT OF A TRI-
LAYER CONSTRUCTION OF TUNGSTEN, GRAPHITE, AND SILICON CARBIDE, AND
FILLED WITH LITHIUM. MULTIPLE TOROIDAL HEAT PIPES WOULD BE STACKED
BETWEEN THE CRUCIBLE AND HEATING ELEMENTS, REDUCING CIRCUMFERENTIAL
GRADIENTS, WHILE ALLOWING FOR VERTICAL TEMPERATURE CONTROL. THE

HEAT PIPE CONSTRUCTION WILL BE ANALYZED AND TEST STRUCTURES FABRI-
CATED. ALTERNATIVE DESIGNS AND MATERIALS WILL BE EVALUATED.

FOSTER-MILLER INC AF $ 68,905
350 SECOND AVE

WALTHAM, MA 02254

ROBERT N TORBIN

TITLE:

RAPID SHAFT LINING SYSTEM FOR ICBM EGRESS

\

T 242 OFFICE: BMO/MYSC

ENHANCED EGRESS REQUIREMENTS NECESSITATES A RATE OF ADVANCE OF 80
FT/HR FOR BOTH A BORING MACHINE AND GROUND SUPPORT LINING SYSTEM.
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¥ THIS ADVANCE RATE IS BEYOND THE CURRENT TECHNICAL FEASIBILITY OF ALL e
! STATE-OF-THE-ART LINING SYSTEMS. AN INNOVATIVE PRESSURIZED LINING N
SYSTEM USING A POLYMERIC MATERIAL IS PRESENTED WHICH WILL MEET BOTH A
j THE STRUCTURAL, AS WELL AS, OPERATIONAL REQUIREMENTS OF THE EGRESS :
b, OPERATION. THE RAPID LINING SYSTEM POSSESSES A MECHANICAL SIMPLICITY N
) AND OPERATIONAL PROCESS WHICH ALLOWS FOR CONTINUOUS, REMOTE CONTROL !
% OF THE HARDWARE. THE LINING SYSTEM, AS CONCEIVED, WILL BE ADAPTABLE 1<
. TO ANY EGRESS BORING MACHINE AND WOULD NOT INTERFER WITH ANY MUCK e
HANDLING SCHEME. PHASE I WILL EXAMINE KEY TECHNICAL ISSUES INCLUDING Wy
i LINING MATERIAL EVALUATION, DISTRIBUTION UNDER PRESSURE, DEVELOPMENT 3
: OF A CONCEPTUAL DESIGN AND EVALUATION OF MAJOR HARDWARE SYSTEMS. -
Y »-
S FOSTER-MILLER INC AF $ 69,848 P
350 SECOND AVE N
. WALTHAM, MA 02254 i
, JOSEPH S BOYCE N
7 TITLE: N2
3 INNOVATIVE CONTINUOUS SLIPFORMING FOR ICBM DEEP BASING TUNNEL e
5 LINING N
T 243 OFFICE: BMO/MYSC oy
. .':)‘ A
: DEEP BASING FACILITIES MUST BE CONSTRUCTED TO RESIST HIGH LOADS FROM .
; REPEATED NEAR SURFACE HIGH YIELD BLASTS. THE BASE LINING STRUCTURE e
‘ MUST EXHIBIT BOTH COMPLIANCE AND TOUGHNESS TO MAINTAIN ITS INTEGRITY. o
9 CURRENT CAST-IN-PLACE AND PRECAST LINING SYSTEMS COUPLED WITH THE S
INSTALLATION OF A SEPARATE, ENERGY ABSORBING BACKPACKING LAYER ARE .
EXPENSIVE TO INSTALL, ARE LABOR INTENSIVE AND ARE NOT LIKELY TO ~ ]
! ACHIEVE THE 25 FT/HR ADVANCE RATE GOAL. A NEW LINING SYSTEM WILL BE
. DEVELOPED TO OVERCOME THE DEFICIENCIES OF CURRENT TECHNOLOGY. THE
PROPOSED SYSTEM IS A NEW SLIPFORMING APPROACH WHICH WILL BE ABLE TO
CONTINUOUS LINE TUNNELS WITH A TWO LAYER COMPOSITE LINING DIRECTLY
- BEHIND A TUNNEL BORING MACHINE AT ADVANCED RATES OF AT LEAST 25 FT/HR.
A THE OBJECTIVE OF THIS PROPOSED PHASE I EFFORT IS TO DEVELOP SPECIFI- RN
» CATIONS FOR KEY COMPONENTS AND TO GENERATE A CONCEPTUAL DESIGN FOR Y
: THE SLIPFORMING SYSTEM. A KEY POTENTIAL PROBLEM WITH THE PROPOSED S
) SYSTEM, THE DISTRIBUTION AND PLACEMENT OF THE THICKER OUTER LINING <o
LAYER, WILL ALSO BE EVALUATED. N
3 ".\ :
0 FOSTER-MILLER INC ARMY $ 68,817 v
v 350 SECOND AVE =
WALTHAM, MA 02254 RS
RICHARD W LUSIGNEA wh
TITLE: .
. ORDERED POLYMERS FOR HIGH PERFORMANCE COMPOSITE STRUCTURES o
T 110 OFFICE: MICOM e
5
THE PROPOSED WORK WILL INVOLVE EVALUATION OF ORDERED POLYMER SHEET v
m
k
y
4
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AND TAPE-REINFORCED COMPOSITE STRUCTURES FOR APPLICATIONS SUCH AS
ROCKET MOTOR CASES, PRESSURE VESSELS AND OTHER CYLINDRICAL COM-
PONENTS. THE OBJECTIVE OF THE PROGRAM IS TO MAKE HIGH QUALITY FILM
LAMINATES USING A FABRICATION PROCESS AMENABLE TO SCALE-UP. TEST
SAMPLES WILL BE MADE, TESTED AND COMPARED WITH OTHER HIGHER PERFOR-
MANCE COMPOSITE MATERIALS. FMI HAS DEVELOPED PROCESSING METHODS FOR
MAKING HIGH STRENGTH HIGH STIFFNESS TAPES AND SHEETS FROM PBT (POLY
P-PHENYLENE BENZOBISTHIAZOLE), AN ORDERED ROD-LIKE POLYMER PRO-
CESSED FROM LIQUID CRYSTAL SOLUTIONS. PBT TAPE CAN PROVIDE PERFOR-
MANCE IMPROVEMENT BY VIRTUE OF EXCELLENT MECHANICAL PROPERTIES,
THERMAL AND ENVIRONMENTAL RESISTANCE, AND THE GEOMETRIC EFFICIENCY
OF TAPE REINFORCEMENT OVER FIBER-REINFORCED COMPOSITES. THE PRO-
POSED PHASE I PROGRAM WILL EVALUATE PBT TAPE LAMINATES AND METHODS
FOR PRODUCING ROCKET MOTOR CASES AND OTHER CYLINDRICAL STRUCTURES.

FOSTER-MILLER INC ARMY $ 48,717
350 SECOND AVE
WALTHAM, MA 02254
LESLIE S RUBIN
TITLE:
ROWPU SEASIDE INTAKE SYSTEM
T 104 OFFICE: BRDC

FUTURE ARMY FIELD OPERATIONS MAY BE DEPENDENT ON THE SUCCESSFUL
PRODUCTION OF POTABLE WATER FROM THE SEA. THE PLANNED EQUIPMENT IS
EXPECTED TO INCLUDE THE REVERSE OSMOSIS WATER PURIFICATION UNIT
(ROWPU) THAT PRESENTLY UTILIZES A FLOAT TO SUPPORT A WATER SUCTION
HOSE AT THE SEASIDE INTAKE. THIS INTAKE SYSTEM IS PRONE TO PROBLEMS
CAUSED BY MUD AND SILT INTAKE, LACK OF WATER DUE TO RECEDING TIDES,
AND WAVE INDUCED DAMAGE. THE OBJECTIVE OF THE PROPOSED PROGRAM 1S
TO DETERMINE THE FEASIBILITY OF A NOVEL INTAKE SYSTEM THAT FACILI-
TATES DEPLOYMENT, RETRIEVAL AND OPERATION IN A SEASIDE WAVE ZONE.
THE PROPOSED SYSTEM IS EXPECTED TO ELIMINATE CLOGGING IN THE RAW
WATER PUMP AND ELIMINATE SYSTEM DISTRUBANCES AND DAMAGE FROM WAVES
AND SHIPS. THE PROPOSED INTAKE SYSTEM CAN BE EASILY DEPLOYED FOR
EXTENDED DISTANCES (LIMITED ONLY BY THE FEED PUMP'S NPSH) TO ENSURE
THAT ITS FINAL POSITION IS IN SUFFICIENTLY DEEP WATER TO ACCOMMODATE
TIDAL CHANGES. TBE PROPOSED PHASE I PROGRAM WILL RESULT IN THE DE~-
SIGN, FABRICATION AND OCEANSIDE TESTING OF A FULL SCALE PROTOTYPE
ROWPU SEASIDE INTAKE SYSTEM (RSIS). PHASE I TEST DATA WILL THEN BE
USED TO DEVELOP A DESIGN OF AN IMPROVED/MILITARIZED RSIS THAT IS
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SUITABLE FOR PHASE II DEVELOPMENT AND TESTING.

FOSTER-MILLER INC ARMY $ 49,982

350 SECOND AVE
WALTHAM, MA 02254
GARY CZUPRYNA
TITLE:
SELECTIVE DISSOLUTION AND RECOVERY OF DEPLETED URANIUM FROM ARMOR
PLATE

T 177 OFFICE: TECOM/JPG

THE ARMOR PLATES USED IN TESTING MUNITIONS CONTAINING DEPLETED
URANIUM (DU) ARE SUBJECT TO DISPOSAL AS LOW-LEVEL RADIOACTIVE WASTE.
THE OBJECTIVE OF THis PROPOSAL IS TO DEVELOP SELECTIVE SOLVENTS THAT
WILL PREFERENTIALLY ATTACK THE CONTAMINATED AREAS OF THE TARGET, RE-
MOVING THE DU, AND LEAVING THE ARMOR PLATE UNAFFECTED AND INTACT.
PREVIOUS WORK HAS BEEN DONE ON THE DISSOLUTION OF URANIUM FOR ANA-
LYSIS, WHERE URANIUM IS THE PRIMARY METAL, WHILE OTHER WORK HAS BEEN
REPORTED ON THE PASSIFYING EFFECTS OF INHIBITORS ON METAL ALLOYS
FOUND IN THE TARGET MATERIAL. OUR PRIMARY APPROACH IS TO SYNTHESIZE
AND TEST COMBINATIONS OF THESE SOLVLENTS AND ADDITIVES TO ARRIVE AT A
SUITABLE SOLVLENT SYSTEM. IN ADDITION, THERE ARE CHELATING AGENTS
USED IN THE FIELD OF ION EXCHANGE AND LIQUID MEMBRANES THAT WILL
STRONGLY COMPLEX URANIUM RELATIVE TO THE TARGET MATERIAL. ADDING
THESE CHELATES TO A SOLVENT SOLUTION WOULD ACCELERATE THE RATE OF
URANIUM DISSOLUTION, BUT INHIBIT THE RATE OF IRON DISSOLUTION. A
SECOND, MORE INNOVATIVE APPROACH DEALS WITH THE SYNTHESIS AND TESTING
. ACID/CHELATE ADDITIVE COMBINATIONS. A SECONDARY OBJECTIVE WILL
BE DEVOTED TO EVALUATING THE USE OF PRECIPITATION AND ION EXCHANGE
FOR THE REMOVAL OF DU FROM THE SOLVENT FOR SOLVENT REUSE.

FOSTER-MILLER INC ARMY $ 50,558
350 SECOND AVE
WALTHAM, MA 02254
BRUCE NAPPI
TITLE:
HUMAN CORE TEMPERATURE MEASUREMENT SYSTEM
T 219 OFFICE: AMRDC/SGRD

THE OBJECTIVE OF THIS PROGRAM IS TO DEMONSTRATE THE FEASIBILITY OF
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-
REMOTE MONITORING OF HUMAN CORE TEMPERATURE WITHOUT ANY PHYSICAL LINK :§§
WITH THE TEST SUBJECT. TEMPERATURE SENSING WILL BE CARRIED OUT BY AN BNyttt
INDUCTIVELY-COUPLED, INGESTED RADIOCAPSULE. IN PHASE I, AN EXISTING )
RADIOCAPSULE SYSTEM WILL BE UPGRADED AND ADAPTED TO MEET ARMY RE- g
QUIREMENTS. THIS UPGRADED SYSTEM WILL INCLUDE A RADIOCAPSULE, A R
BELT-MOUNTED TRANSPONDER AND A REMOTE DATALOGGER. THE SYSTEM WILL Ny
BE ASSEMBLED AND TESTED INVITRO IN A THERMAL WATER BATH. BATH TEMPE- AN
RATURE, CAPSULE ORIENTATION AND TRANSMISSION RANGE WILL BE VARIED N
DURING THE TEST. THE DATA WILL BE ANALYZED TO DETERMINE (a) THE PRE- Y
CISION AND ACCURACY OF THE TEMPERATURE READING, (b) THE MAXIMUM T
TRANSMISSION RANGE, (c) THE EFFECT OF CHANGES IN CAPSULE ORIENTATION, N
AND (d) THE BATTERY LIFE. THESE RESULTS WILL BE USED TO IDENTIFY THE v
REFINEMENTS NEEDED (IF ANY) TO MAKE THE SYSTEM SUITABLE FOR ARMY USE. <
IN PHASE II, THE REQUIRED REFINEMENTS WILL BE IMPLEMENTED AND THE e
SYSTEM EVALUATED WITH HUMAN SUBJECTS. R
AN
FOSTER-MILLER INC AF $ 50,083 o
350 SECOND AVE A
WALTHAM, MA 02254 g
PAUL J MARINACCIO TS
TITLE: =
NONLINEAR OPTICAL MATERIALS ek

T 4 OFFICE: AFOSR/XOT

ORGANIC POLYMER MATERIALS WITH HIGHLY CONJUGATED PI ELECTRN SYSTEMS ﬁ&'
HAVE BEEN SHOWN TO EXHIBIT POTENTIALLY USEFUL THIRD ORDER NONLINEAR R
OPTICAL PROPERTIES. POLYPARAPHENYLENE BENZOBISTHIAZOLE (PBT) HAS RE-

CENTLY BEEN SHOWN TO HAVE A HIGH LASER DAMAGE THRESHOLD AND A VALUE

OF X(3) ABOUT ON THE ORDER OF MAGNITUDE HIGHER THAN THAT OF CS(2).

THIS PLUS THE ENVIRONMENTAL STABILITY OF PBT ALONG WITH ITS EXCELLENT
MECHANICAL PROPERTIES MAKE IT A MATERIAL OF CURRENT INTEREST. SINCE

MATERIAL PROPERTIES AND NONLINEAR OPTICAL PROPERTIES ARE DEPENDENT

UPON THE PROCESS CONDITIONS FOR SAMPLE PREPARATION IT IS IMPORTANT

TO DETERMINE THE NONLINEAR OPTICAL EFFECTS AS A FUNCTION OF PROCESS
CONDITIONS. THE WORK PROPOSED HERE WILL BE TO EVALUATE THE THIRD

ORDER NONLINEAR OPTICAL SUSCEPTIBILITY OF PBT AS A FUNCTION OF FILM

PROCESS CONDITIONS. IT IS EXPECTED THAT HIGHER VALUES OF X(3) WILL

BE OBTAINED AS PROCESS VARIABLES ARE OPTIMIZED.

FOSTER-MILLER INC AF $ 49,870
350 SECOND AVE
WALTHAM, MA 02254
HARRIS GOLD
TITLE:
SURFACTANT-ENHANCED STRIPPING OF VOLATILE ORGANIC CONTAMINANTS
FROM GROUNDWATER
T 298 OFFICE: AFESC/RDXP

THE CONTAMINATION OF GROUNDWATER BY VOLATILE ORGANIC CONTAMINANTS IS
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A NATIONAL PROBLEM OCCURRING IN ALL PARTS OF THE UNITED STATES. THE
AIR FORCE HAS BEEN A LEADER IN INVESTIGATING PACKED-TOWER AERATION TO
REMOVE VOCS FROM GROUNDWATER. IT HAS BEEN SPECULATED THAT THE PER-
FORMANCE OF THESE STRIPPING COLUMNS CAN BE IMPROVED BY ADDING SUR-
FACTANTS TO THE WATER TO INCRESE THE WETTED PACKING SURFACE. THE
PRIMARY OBJECTIVE OF THE PROPOSED PROGRAM IS TO EXPERIMENTALLY DETER-
MINE THE EFFECTS THAT SURFACTANTS IMPOSE ON THE PARTITIONING BEHAVIOR
OF VARIOUS ORGANICS BETWEEN THE GAS AND LIQUID PHASES AND ON THE
HYDRODYNAMICS OF PACKED GAS/LIQUID CONTACTORS. A SECOND OBJECTIVE IS
TO INVESTIGATE THE FEASIBILITY OF A NOVEL NEW CCNCEPT TO INCREASE THE
WETTABILITY OF PACKING SURFACES BY IMMOBILIZING SUITABLE SPECIFIC
SURFACE-ACTIVE CHEMICAL GROUPS TO THE PACKING TO INCREASE THE ENERGY
OF THE PACKING SURFACE. THE PARTITIONING BEHAVIOR WILL BE QUANTIFIED
THROUGH THE DETERMINATION OF HENRY'S LAW CONSTANTS BY VAPOR-LIQUID
EQUILIBRIUM MEASUREMENTS, WHILE THE HYDRODYNAMIC BEHAVIOR AND
FEASIBILITY OF SURFACTANT-ENHANCED STRIPPING WILL BE DETERMINED IN
PACKED GAS STRIPPING COLUMNS WITH AND WITHOUT SURFACTANT ADDITION OR
SURFACE-MODIFIED PACKINGS.

FOSTER-MILLER INC NAVY $ 50,505
350 SECOND AVE
WALTHAM, MA 02254
RICHARD LUSIGNEA
TITLE:
PHOTODEPOSITION OF FINE LINE COPPER CONDUCTORS FOR HIGH DENSITY
MULTILAYER PRINTED WIRING BOARDS
T 129 OFFICE: NWC/SSPO

IMPROVEMENTS IN VERY LARGE SCALE INTEGRATED CIRCUITS (VLSIC) AND THE
DEVELOPMENT OF VERY HIGH SPEED INTEGRATED CIRCUITS (VHIC) COUPLED
WITH THE SHIFT TO DIRECT SURFACE MOUNTING (DSM) OF CERAMIC CHIP CAR-
RIERS ARE PUSHING THE LIMITS OF EXISTING MULTILAYER PRINTED WIRING
BOARD (PWB) CONSTRUCTIONS. NEW SUBSTRATE MATERIALS AND METHODS FOR
CREATING FINE LINE METAL CONDUCTORS ARE NEEDED. THE OBJECTIVE OF
THIS PROGRAM IS TO DETERMINE THE FEASIBILITY OF CREATING COPPER CON-
DUCTORS WITH A MAXIMUM WIDTH OF 2 MILS WITH SPACES BETWEEN CONDUCTORS
OF NO GREATER THAN 2 MILS WHICH CAN BE APPLIED TO MATERIALS SUITABLE
FOR A MULTILAYER CONSTRUCTION AND THE ABILITY TO FUNCTION IN A MILI-
TARY ENVIRONMENT WITHOUT DEGRADATION. 1IN CONJUNCTION WITH SHIPLEY
COMPANY, FMI WILL MEASURE THE MECHANICAL AND ELECTRICAL PROPERTIES OF
THIS NEW PROCESS USING AN EXISTING EPOXY GLASS SUBSTRATE AND FABRIC-
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ATE A NUMBER OF MULTIPLE LAYER TEST SAMPLES. PROJECTIONS OF EVEN
MORE IMPROVED PERFORMANCE WILL BE MADE USING ORDERED POLYMER SUB-
STRATE MATERIALS UNDER DEVELOPMENT OF FMI.

FOSTER-MILLER INC NAVY $ 51,393
350 SECOND AVE
WALTHAM, MA 02254
RICHARD W LUSIGNEA
TITLE:
LIQUID CRYSTAL POLYMERS FOR ADVANCED INTERCONNECT SUBSTRATES
T 137 OFFICE: NWSC

LIQUID CRYSTAL POLYMERS PROCESSED FROM ANISOTROPIC MELTS CAN BE USED
FOR CIRCUIT SUBSTRATES TO SOLVE PACKAGING PROBLEMS FACING HIGH PER-
FORMANCE INTERCONNECT BOARD TECHNOLOGY. RECENT ADVANCES IN SMT
(SURFACE MOUNT TECHNOLOGY), MULTILAYER BOARD CONSTRUCTION, AND HIGH
SPEED DENSELY PACKED CIRCUITS HAVE OUTSTRIPPED THE DEVELOPMENT OF
SUBSTRATES USED TO CONNECT MICROELECTRIC COMPONENTS. CERAMIC MATE-
RIALS HAVE PLAYED AN IMPORTANT ROLE, BUT ARE TOO FRAGILE FOR MANY
APPLICATIONS AND ARE CURRENTLY HAMPERED BY COMPLEX HIGH TEMPERATURE
MANUFACTURING PROCESSES. XYDAR IS A LIQUID CRYSTAL POLYMER WHICH HAS
THE MECHANICAL, THERMAL AND ELECTRICAL PROPERTIES NEEDED TO REPLACE
CERAMIC MATERIALS. MOREOVER, IT CAN BE MELT-PROCESSED WHICH GREATLY
IMPROVES MANUFACTURABILITY AND ALLOWS APPLICATIONS NOT POSSIBLE WITH
CERAMICS (THIN FLEXIBLE CIRCUITS, USE OF PIN GRID ARRAYS, ETC.). THE
PROPOSED PROGRAM WILL EVALUATE THE FEASIBILITY OF PROCESSING XYDAR
INTO FILM AND USING IT AS AN ELECTRONIC SUBSTRATE. BECAUSE OF HIGH
DEGREE OF MOLECULAR ORDER, THE COEFFICIENT OF THERMAL EXPANSION CAN
BE MATCHED TO SMDS BY MEANS OF CONTROLLED BIAXIAL ORIENTATION OF
XYDAR FILMS. BONDING OF CONDUCTING PATHS AND LAMINATION OF MULTIPLE
LAYERS WILL BE EVALUATED.

FOSTER-MILLER, INC SDIO $ 49,935
350 SECOND AVE
WALTHAM, MA 02254
ROGER DEMLER
TITLE:
SLIDING SEAL TO PERMIT ENHANCED HEAT DISSIPATION FROM ADVANCED
MOVING RADIATORS
T 5 OFFICE:

REJECTION OF LARGE QUANTITIES OF HEAT FROM FUTURE SPACECRAFT WILL
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REQUIRE ADVANCED, LIGHTWEIGHT RADIATORS TO REDUCE THEIR SPECIFIC
WEIGHT. MOVING RADIATORS, SUCH AS THE MOVING BELT RADIATOR (MBR),
ARE A CLASS OF ADVANCED UNITS IN WHICH THE RADIATING SURFACE 1S
BROUGHT IN TO THE HEAT SOURCE AND THEN RETURNED TO SPACE WHERE IT
DISSIPATES HEAT BY RADIATION. ONE IMPEDIMENT TO THEIR USE IS THE
POTENTIAL FOR POOR HEAT TRANSFER FROM THE HEAT SOURCE TO THE RADIATOR
UNLESS AN INTERFACE HEAT TRANSFER FLUID IS EMPLOYED. SUCH ENHANCERS
WILL TEND TO ADHERE TO THE RADIATOR LEADING TO EVAPORATION OF THE
FLUID AND THEN THE CONDENSATION ON SENSOR SURFACES. THE OBJECTIVE

OF THE PROPOSED EFFORT IS TO INVESTIGATE THE FEASIBILITY OF DEVELOP-
ING A LIQUID SLIDING SEAL TO RETAIN HEAT TRANSFER FLUIDS WITHIN THE
HEAT EXCHANGER REGION OF ADVANCED MOVING RADIATORS. THE CONCEPT RE-
LIES ON FLUID SURFACE TENSION AND A NOVEL BODY FORCE TO OVERCOME
SHEAR AND PRESSURE FORCES APPLIED BY BELT MOTION AND THE FLUID VAPOR
RESPECTIVELY. THE SUCCESSFUL DEMONSTRATION OF THE SEAL WILL PERMIT
THE USE OF A FLUID BATH TO TRANSFER HEAT TO A MOVING RADIATOR WITHOUT
THE ADVERSE EFFECTS OF FLUID LOSS AND COMPONENT CONTAMINATION.

A g gn an

FOSTER~MILLER, INC SDIO $ 49,952
350 SECOND AVE
WALTHAM, MA 02254
ANDREW C HARVEY
TITLE:
PLASTIC/ELASTOMERIC CONTACT CONDUCTANCE RESEARCH FOR SPACECRAFT
MOVING BELT RADIATOR
T 4 OFFICE:

A MOVING BELT SPACE RADIATOR CAN BE VERY LOW IN WEIGHT PROVIDED THAT
) HEAT CAN BE PUT INTO THE BELT WITH LITTLE HEAT TRANSFER RESISTANCE.
THIS PROJECT WILL RESEARCH PLASTIC/ELASTOMERIC MATERIAL, WITH HIGH
CONDUCTIVITY AND COMPLIANCE FOR HEAT TRANSFER FROM A HOT ROLLER INTO
2 BELT. DESIGN CONCEPTS AND APPLICATIONS WILL BE EXPLORED TO CAPI-
TALIZE ON THE BELT RADIATOR VIRTUES OF LOW WEIGHT, TRANSIENT THERMAL
CAPACITANCE, STOWABILITY AND COMPACTNESS DURING LAUNCH.

FOSTER-MILLER, INC SDIO $§ 65,592
350 SECOND AVE
WALTHAM, MA 02254
RICHARD W LUSIGNEA
TITLE:
NET SHAPE TUBULAR STRUCTURES FROM ORDERED POLYMERS
T 11 OFFICE:

SOLUTION PROCESSED ORDERED (LIQUID CRYSTAL) POLYMERS CAN BE COMBINED
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WITH INTERPENETRATING NETWORKS (IPNS) TO PRODUCE MATERIALS WITH PRO-
PERTIES IMPORTANT TO SDI APPLICATIONS: DIMENSIONAL STABILITY, HIGH
SPECIFIC STIFFNESS, GOOD STRUCTURAL DAMPING, HIGH TEMPERATURE CAP-
ABILITY, AND ENVIRONMENTAL RESISTANCE. OUR APPROACH IS TO EXPLOIT
THE MICROFIBRILLAR NETWORK FORMED DURING PROCESSING OF THIN-WALLED
ORDERED POLYMER TUBES, IN CONJUNCTION WITH A VARIETY OF IPN MATE-
RIALS. THIS WILL ALLOW FABRICATION OF THIN-WALLED NET-SHAPED TUBES
WITH THE PROPERTIES OF HIGH PERFORMANCE COMPOSITE MATERIALS, BUT
WITHOUT THE FABRICATION STEPS OR PROBLEMS ASSOCIATED WITH DISCRETE
FIBER AND MATRIX COMPONENTS. THE PROPOSED PROGRAM WILL EVALUATE THE
FEASIBILITY OF TUBE PROCESSING METHODS AND THE PROPERTIES OF ORDERED
POLYMER IPN MATERIALS. PBT (POLY P-PHENYLENE BENZOBISTHIAZOLE) IS
CURRENTLY THE MOST TECHNICALLY ADVANCED LYOTROPIC ROD-LIKE POLYMER,
AND WILL BE USED IN THE PROPOSED PROGRAM.

FOSTER-MILLER, INC SDIO $ 67,346
350 SECOND AVE
WALTHAM, MA 02254

JOHN MCCOY

TITLE:

SDI ORDERED POLYMER SPACE MIRRORS
T 1 OFF ICE:

THE PROPOSED PROGRAM WILL DEVELOP PBT (POLY P-PHENYLENE BENZO-
BISTHIAZOLE) ORDERED POLYMERS, TOGETHER WITH SOL-GEL GLASS TO PRO-
DUCE AN OPTICAL QUALITY COATING ON A DIMENSIONALLY STABLE SUBSTRATE.
THIS MATERIAL WILL BE USED IN HIGH QUALITY MIRRORS FOR SDI APPLI-
CATIONS INCLUDING DEW AND SURVEILLANCE. THE PBT WILL PROVIDE DIMEN-
SIONAL STABILITY (NEAR-ZERO CTE), STIFFNESS, TOUGHNESS AND GOOD
STRUCTURAL DAMPING, WHILE THE SOL-GEL GLASS WILL PROVIDE AN OPTICAL
QUALITY SURFACE - EITHER BY MEANS OF CONTROLLED CASTING OR PRECISION
MACHINING. TECHNIQUES DEVELOPED IN PHASE I WILL BE AMENABLE TO
SCALE-UP AND RAPID COST-EFFECTIVE MIRROR FABRICATION.

FOUR C ENTERPRISES INC AF $ 47,524
74 FORBES AVE
NEW HAVEN, CT 06512
WALTER V CIECIERSKI
TITLE:
HIGH-SPEED TELEMETRY DATA MULTIPLEXERS FOR DIGITAL MICROWAVE SYSTEMS
FEASIBILITY STUDY
T 28 OFFICE: AD

FEASIBILITY STUDIES OF TWO APPROACHES FOR SENDING HIGH-SPEED TELE-
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METRY DATA VIA DIGITAL MICROWAVE SYSTEMS ARE PROPOSED. IN THE FIRST
APPROACH, TELEMETRY INPUTS ARE MULTIPLEXED INTO A T2 SIGNAL. AS MANY
AS 3 OF THESE INPUTS CAN EACH HAVE RATES UP TO 1.8 Mb/s. THE SECOND
APPROACH INVOLVES AN INVERSE MULTIPLEXER, WHICH SPLITS AT 1.8 Mb/s
INPUT BETWEEN TWO Tl STREAMS. 1IN EITHER APPROACH, THE MULTIPLEXED
OUTPUT MAY BE USED AS AN INPUT TO AN EXISTING MULTIPLEXER IN DIGITAL
MICROWAVE TRANSMISSION SYSTEMS. REMOTE DEMULTIPLEXERS RECONSTITUTE
THE ORIGINAL INPUT BIT STREAMS. AFTER ESTABLISHING PRECISE REQUIRE-
MENTS AND PERFORMING PRELIMINARY FEASIBILITY DETERMINATIONS, ONE
APPROACH WILL BE SELECTED FOR A DETAILED FEASIBILITY STUDY, INCLUDING
MULTIPLEXER FRAME STRUCTURE, SYNCHRONIZATION, SYSTEM ARCHITECTURE,
AND PERFORMANCE ESTIMATES. ASSUMING FEASIBILITY IS DEMONSTRATED, A
FUNCTIONAL SPECIFICATION OF THE SELECTED MULTIPLEXER WILL BE
GENERATED.

FREDWAL INC NAVY $ 85,777
PO BOX 248 - 2211 MAIN ST/BLDG C
BUFFALO, NY 14225
ARTHUR A WALIER
TITLE:
MANPACK FOLIAGE PENETRATION RADAR
T 12 OFFICE: USMC/LBC

FREDWAL INC. WILL DESIGN AND FABRICATE TWO LIGHTWEIGHT FOLIAGE
PENETRATION BATTLEFIELD SURVEILLANCE DEVICES (FOLPEN-BSD) FOR THE
UNITED STATES MARINE CORPS. THE SOLID STATE, BATTERY OPERATED RADAR
WILL HAVE THE ABILITY TO DETECT A SINGLE-MAN OR VEHICLE MOVING
THROUGH 300 METERS OF LIGHT TO HEAVY FOLIAGE AND 1500 METERS IN OPEN
TERRAIN. THE RADAR WILL CONSIST OF A RECEIVER-TRANSMITTER UNIT,
DIAPLAY-CONTROL UNIT, ANTENNA AND MAST GROUP. THE TOTAL PROPOSED
SYSTEM WEIGHT WILL BE 30 POUNDS AND CAN BE CARRIED, ERECTED, AND
PACKAGED BY ONE MAN IN TWELVE MINUTES. FREDWAL INC. WILL IMPLEMENT
CURRENT TECHNOLOGY AND COMPONENTS UNDER THE SUPERVISION OF THE PRIN-
CIPLE INVESTIGATOR TO MEET THE PERFORMANCE SPECIFICATIONS. THE PRO-
POSED SYSTEM WILL ADDRESS THE U.S. MARINE CORPS REQUIRED OPERATIONAL
CAPABILITY INTELLIGENCE (ROC INT) 1.05 OF 17 MAY 1976. PRE-CONTRACT
ACTIVITY STARTING IN NOVEMBER 1985 AND SCHEDULED FOR COMPLETION AT
THE TIME OF AWARD WILL EXAMINE A PRELIMINARY MECHANICAL AND ELECTRI-
CAL DESIGN PHILOSOPHY. FABRICATION AND TESTING OF TWO PROTOTYPE
SYSTEMS AND THE SUBMISSION OF A FINAL REPORT WILL COMPLETE THE
PROGRAM BY NOVEMBER 1986.
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FRONTIER TECHNOLOGY INC AF $ 51,635 i

5266 HOLLISTER AVE - STE 215 e,

SANTA BARBARA, CA 93111 bt

' EDWARD P JORDAN sy

p oy

{ TITLE: Sﬁ
STRATEGIC PLANNING INNOVATIONS FOR ASD/XR o

T 94 OFFICE: ASD/XR e

THE OVERALL PROGRAM GOAL IS THE DEVELOPMENT, IMPLEMENTATION, AND

SUSTAINMENT FOR ASD/XR OF AN INNOVATIVE STRATEGIC PLANNING PROCESS, v
DESIGNED TO CORRELATE THOSE PLANNING PROCESSES INTERNAL AND EXTERNAL .Q
TO ASD WHICH ARE DIRECTED TOWARD TECHNOLOGY AND SYSTEM DEVELOPMENT. Ny
IN PHASE I, ASD/XR STRATEGIC PLANNING REQUIREMENTS WILL BE ANALYZED

AND DOCUMENTED. A STEP-BY-STEP PLANNING PROCEDURE WILL BE FULLY DE- R;
MONSTRATED, REFINED, AND IMPLEMENTED IN PHASE II, AND THE PROCEDURE AW,
SUSTAINED IN PHASE III AS AN ASD/XR PROGRAM. EXPERIENCES, TECHNO- Pl
d LOGIES, AND LESSONS FROM THE FALCON CENTURY PLANNING EFFORT FOR THE o)
F-16 SPO WILL BE DRAWN ON AND ADOPTED TO ASD/XR PLANNING NEEDS AND K
PERSPECTIVES. SEVERAL OF THE INNOVATIVE PLANNING AND ANALYSIS CON- ]

CEPTS TO BE INTRODUCED IN PHASE I WILL PROVIDE IMMENDIATE BENEFITS TO ;
ASD PLANNING AND ANALYSIS EFFORTS. THESE INCLUDE AN AIRCRAFT FORCE g*'
PROJECTION MODEL, SIMPLIFIED AND UNIFIED TECHNIQUES FOR TOP-LEVEL W
MISSION AREA ANALYSES, AND CORRELATION OF "OFFICIAL" USAF PLANNING ey
FACTORS. THE PLANNING CONCEPT FOR SYSTEM AND TECHNOLOGY DEVELOPMENTS W“
DESIGNED AND IMPLEMENTED UNDER THIS PROGRAM WILL BE UNIQUELY COM- &

9 PREHENSIVE, UNIFIED, AFFORDABLE, AND EFFECTIVE. 33
; Rog
N vl

FUENTEZ SYSTEMS CONCEPTS INC ARMY $ 49,600 N

11244 WAPLES MILL RD - STE G-l T

FAIRFAX, VA 22030
DANIEL C SCHNEIBLE
TITLE:
; INTERACTIVE COMPUTER PROGRAM FOR DERIVING MEASUREMENTS OF OPERA-
TIONAL EFFECTIVENESS (MOE) FOR C3I SYSTEMS THAT USE AI TECHNIQUES
T 161 OFFICE: TECOM/EPG

THE PROPOSED EFFORT WILL DESIGN, DEVELOP AND TEST AN INTEGRATED
COMPUTER ASSISTED METHODOLOGY FOR SPECIFYING, TESTING AND EVALUATING
C3I SYSTEMS THAT USE ARTIFICIAL INTELLEGENCE TECHNIQUES. SPECIFIC
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SYSTEM REQUIREMENTS WILL BE IDENTIFIED AND ANALYZED THROUGH A SURVEY
OF EXISTING AND PLANNED SYSTEMS. REQUIREMENTS DEFINITION AND
DOCUMENTATION WILL BE BASED ON CLASSICAL SYSTEMS ENGINEERING APPROACH
USING FUNCTIONAL MODELS PLUS NEW ANALYSIS TECHNIQUES TO DETERMINE AND
DESCRIBE MEASUREABLE QUALITIES MORE NEARLY UNIQUE TO SYSTEMS THAT USE
AI TECHNIQUES. SYSTEM WILL ASSIST IN GENERATION OF MEASUREMENTS OF
OPERATIONAL EFFECTIVENESS THAT RELATE TO OPERATIONAL REQUIREMENT AND
FUNCTIONAL EVALUATION PARAMETERS.

FUNCTIONPAK ENTERPRISES $ 42,900
PO BOX 141217
COLUMBUS, OH 43214
S K PORWAL
TITLE:
A RETORTABLE NON-METALLIC SQUEEZABLE FOOD TUBE DEVELOPMENT
T 137 OFFICE: NRDC

&5 % NN
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THIS PROGRAM WILL INVESTIGATE THE FEASIBILITY OF USING SELECTED
SYMMETRICAL AND ASSYMETRICAL RETORTABLE SUBSTRATES FOR CONSTRUCTING
SQUEEZABLE TUBES TO PACKAGE HIGH TEMPERATURE STERILIZED FOOD PRO-
DUCTS. HEAT SEALABILITY AND RETORTABILITY CHARACTERISTICS OF THE
SUBSTRATES WILL BE DETERMINED. PROTOTYPE FOOD TUBES WILL BE CON-
STRUCTED AND TESTED.
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FUTURES GROUP INC DARPA $ 55,184
76 EASTERN BLVD
GLASTONBURY, CT 06033
T GORDON/T ANDERSON
TITLE:
PERFORMANCE METHODOLOGY FOR ARTIFICIAL INTELLIGENCE SYSTEMS
T 16 OFFICE: DARPA

PP ™ &
R RS’ -

ey

THIS PROPOSAL OUTLINES A TECHNIQUE FOR DEVELOPING A PERFORMANCE
METHODOLOGY FOR EVALUATING ARTIFICAL INTELLIGENCE SYSTEMS. THE
METHODOLOGY PROPOSED IS BASED ON RESEARCH DONE BY THE FUTURES GROUP
UNDER THE SPONSORSHIP OF THE NATIONAL SCIENCE FOUNDATION AND THE DE-
PARTMENT OF DEFENSE. THE METHODOLOGY, TERMED "STATE OF THE ART"
(SOA) TECHNOLOGY MEASUREMENT ANALYSIS HAS BEEN SUCCESSFULLY USED TO
ANALYZE AND FORECAST THE PERFORMANCE OF ADVANCED WEAPON SYSTEMS AND
OTHER COMPLEX TECHNOLOGIES. THE METHODOLOGY USES INFORMATION
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GATHERED FROM EXPERT SYSTEM USERS TO DEVELOP PERFORMANCE SYSTEM PARA-
METERS. THE INFORMATION GATHERED IS STRUCTURED INTERVIEWS (DELPHI
TECHNIQUES) AND IS ANALYZED USING A LINEAR COMBINATION OF PERFORMANCE
PARAMETERS AND A WEIGHTING FACTOR DESCRIBING THE PARAMETER'S IMPORT-
ANCE FOR A SPECIFIC TASK. THE ANALYSIS IS CARRIED OUT BY DEVELOPING
A HISTORY OF THE ADVANCEMENT IN TECHNOLOGY OF THE SUBJECT. ADVANCE-
MENTS IN TECHNOLOGY ARE IDENTIFIED AND EXPLANATIONS FOR THEM ARE
SOUGHT. FUTURE IMPEDIMENTS TO PROGRESS IN THE SUBJECT ARE IDENTIFIED.
THIS METHODOLOGY HAS BEEN SUCCESSFULLY USED TO ANALYZE THE PERFOR-
MANCE OF SUBJECTS AS DIVERSE AS INFRARED SENSOR TECHNOLOGY AND COM-
PUTER SOFTWARE. ALTHOUGH THE METHODOLOGY IS OPEN AND FLEXIBLE, A
QUANTITATIVE ASSESSMENT OF THE TECHNOLOGY FROM THE POINT OF VIEW OF
THE USER IS PRODUCED.

v
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G2 ASSOCIATES AF $ 41,847
12223 RAVELLE DR
ST LOUIS, MO 63146
G GOVERMAN
TITLE:
MATE ICA STANDARD UPGRADES DEVELOPMENT
T 87 OFFICE: ASD/AE

THE PROMULGATION OF AFR-800-23 HAS PROMPTED WIDESPREAD USE OF THE
MATE SYSTEM BASELINES THROUGHOUT THE AIR FORCE. THIS WIDESPREAD
ACCEPTANCE OF MATE HAS GENERATED MANY NEW REQUIREMENTS, AND WITH THEM
HAS COME THE NEED TO REVIEW AND UPGRADE THE MATE ICA STANDARD. THIS
EFFORT SEEKS TO RESEARCH THE WAY IN WHICH THIS STANDARD SHOULD BE
UPGRADED. IT SURVEYS WEAPON SYSTEMS THAT ARE CANDIDATES FOR MATE ATE
SUPPORT AND DEFINES ANY AREAS OF THE PRESENT MATE ICA STANDARD THAT
REQUIRE MODIFICATION FOR THEIR SUPPORT. IT SURVEYS TEST INTERFACE
TECHNOLOGY FOR APPLICABILITY TO PROVIDING THESE MODIFICATIONS, RE-
COMMENDS CANDIDATE UPGRADES TO THE MATE ICA STANDARD, AND PROPOSES

A SCHEDULE FOR THE IMPLEMENTATION OF THESE UPGRADE MODIFICATIONS.
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GAIN ELECTRONICS CORP AF $ 59,358
22 CHUBB WY
SOMERVILLE, NJ 08876

DR RAYMOND DINGLE o

' TITLE: RN
GALLIUM ARSENIDE DEVICE-LSI/VLSI DESIGN DEVELOPMENT .
T 119 OFFICE: AFWAL/AA -

MODULATION DOPED FETS ON HETEROSTRUCTURE LAYERS (SDHT, HEMT, TEGFET, o
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MODFET) ARE OF PRIME INTEREST FOR FUTURE HIGH SPEED CIRCUITS WITH
IMPROVED PERFORMANCE CHARACTERISTICS. CIRCUITS BASED ON SDHT TECH-
NOLOGY HAVE DEMONSTRATED SUPERIOR PERFORMANCE IN SPEED AND SPEED-
POWER PRODUCT IN DIGITAL, AS WELL AS, LOW-NOISE MICROWAVE APPLICA-
TIONS. DIGITAL SWITCHING TIMES OF AS SHORT AS 6ps HAVE BEEN REAL-
IZED, THE FASTEST IN ANY SEIMICONDUCTOR TECHNOLOGY AND COMPARABLE TO
THE FASTEST RESULTS OBTAINED IN JOSEPHSON JUNCTION CIRCUITS. EX-
TREMELY LOW NOISE FIGURES AND HIGH CUT-OFF FREQUENCIES INDICATE
SUPERIOR ANALOG APPLICATIONS. THE EFFECTS OF RADIATION ON SDHT DE-
VICES HAS NOT BEEN ADDRESSED THUS FAR. MANY APPLICATIONS FOR WHICH
THESE HIGH PERFORMANCE CIRCUITS ARE IDEALLY SUITED FOR, (EARLY WARN-
ING SYSTEMS, SPACE BASED DEFENSIVE SHIELDS FOR EXAMPLE) REQUIRE
OPERATION IN RADIATION CONTAMINATED ENVIRONMENTS. IT IS THIS AREA--
THE ASSESSMENT OF RADIATION EFFECTS ON SDHT DEVICES AND CIRCUITS--
THAT OUR PROPOSAL ADDRESSES.

GAIN ELECTRONICS CORP $ 49,880
22 CHUBB WY
SOMERVILLE, NJ 08876
DR RAYMOND DINGLE
TITLE:
PATTERNING OF GaAs AND AlGaAs ULTRA-SUBMICRON DEVICE STRUCTURES
T 82 OFFICE: LABCOM/ETDL

THE PERFORMANCE OF DEVICES AND INTEGRATED CIRCUITS USING SELECTIVELY
DOPED HETEROSTRUCTURE TRANSISTORS (SDHT) HAS INCREASED DRAMATICALLY
IN THE PAST YEARS. A LARGE PART OF THAT PERFORMANCE IMPROVEMENT IS
DUE TO THE REDUCED FEATURE SIZE OF THE GATE ELECTRODE. RECORD
SWITCHING TIMES (6 ps) HAVE BEEN ACHIEVED USING GATE LENGTHS OF 0.3
MICROMETERS (um). SHORTER GATE LENGTHS POTENTIALLY WILL HAVE EVEN
SHORTER SWITCHING TIMES WITH NOVEL EFFECTS SUCH AS VELOCITY OVERSHOOT
EXPECTED. GAIN ELECTRONICS CORPORATION (GAIN) PROPOSES TO LAY THE
FOUNDATION FOR PROCESSES ULTIMATELY REACHING MINIMUM DIMENSIONS OF
LESS THA 0.1 um. IN PHASE I OF THIS LONG TERM PROJECT WE INTEND TO
DEVELOP TEST PATTERNS FOR THE INVESTIGATION OF SDHT DEVICE SCALING.
SUBMICRON PATTERNS WILL BE EXPOSED BY A DIRECT-WRITE E-BEAM SYSTEM
AND METHODS OF PATTERN TRANSFER (WET CHEMICAL ETCH, REACTIVE ION
ETCH, ION MILLING) WILL BE EVALUATED FOR ACCURACY AND PRECISION IN
TRANSFERING THE PATTERN FROM RESIST TO THE WAFER AND FOR CAPABILITY
OF MAINTAINING HIGH ASPECT RATIOS OF THE ETCH. AT THE END OF THE
PHASE I PERIOD, GAIN WILL BE READY TO APPLY RELEVANT PATTERN TRANSFER
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METHODS TO THE ULTRA-SUBMICRON DEVICE APPLICATIONS OF SDHT DEVICES
AND CIRCUITS.

GALILEO ELECTRO-OPTICS CORP AF $ 48,179
GALILEO PK
STURBRIDGE, MA 01518
W BRUCE FELLER
TITLE:
ELECTRON MULTIPLIER STABILITY
T 111 OFFICE: AFWAL/AA

THIS PROJECT ADDRESSES IMPROVEMENTS IN MICROCHANNEL PLATE (MCP) LONG
TERM GAIN STABILITY THROUGH REDUCTION OF ELIMINATION OF MECHANISMS
CAUSING IRREVERSIBLE GAIN LOSS. IMPROVEMENTS IN OPERATIONAL LIFETIME
WILL RESULT. MCP GAIN INSTABILITY CAN BE CATEGORIZED INTO SHORT TERM
AND LONG TERM LOSSES. THE SHORT TERM INSTABILITY IS CAUSED BY AD-
SORPTION AND DESORPTION OF GAS MOLECULES LOOSELY BOUND ONTO MICRO-
CHANNEL WALLS WHICH CAN BE ELIMINATED BY INITIAL OUTGASSING AND
STABLIZIATION PROCEDURES. LONG TERM GAIN INSTABILITY IS MORE SERIOUS
AND IS IRREVERSIBLE. IT IS A DIRECT FUNCTION OF ACCUMULATED OUTPUT
CHARGE. SEVERAL UNCONFIRMED MECHANISMS HAVE BEEN POSTULATED AS CAUS-
ING THE LONG TERM LOSS. THESE MECHANISMS REDUCE TO A LOSS IN THE
SECONDARY ELECTRON EMISSION YIELD, AND/OR A CHANGE IN THE CHANNEL
WALL CONDUCTIVITY. DATA EXISTS ON THE CHANGE IN SECONDARY YIELD, BUT
NOT ON THE CONDUCTIVITY CHANGE. THIS WORK WILL MEASURE CONDUCTIVITY
CHANGE WITH PROLONGED MCP OPERATION AND WILL DETERMINE THE RELATIVE
IMPORTANCE OF THIS CHANGE AND THE SECONDARY YIELD CHANGE IN THE GAIN
DEGRADATION PROCESS BY PERFORMING A COMPUTER SIMULATION OF MCP GAIN
BEHAVIOR. THIS WILL LEAD TO THE TESTING OF PROCESS CHANGES IN PHASE
II TO MINIMIZE OR ELIMINATE LONG TERM MCP GAIN LOSS DUE TO AGING.
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GAS CURTAIN TECHNOLOGY NAVY $§ 65,989
PENN CENTRE PLAZA
QUAKERTOWN, PA 18951
WARNER H WITMER
TITLE:
GAS CURTAIN SOLDERING APPARATUS
T 149 OFFICE: NWSC

ELECTRONIC COMPONENT PACKING DENSITY IS INCREASING RAPIDLY BECAUSE OF
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- o

REQUIREMENTS FOR GREATER RELIABILITY, GREATER RESISTANCE TO VIBRATION
AND SHORTER SIGNAL PATH. SMT TECHNIQUES, REPRESENTING STATE-OF-THE-
ART, REQUIRE ADVANCED SOLDERING TECHNOLOGY INCLUDING DUAL-WAVE, IR,
ULTRASONIC AND BLANKETED VAPOR PHASE SOLDERING. THE SHEER NUMBER OF
SOLDER CONNECTIONS IN DAIC/PC WILL REQUIRE NEW EXTREMELY HIGH-YIELD,
HIGH-RELIABILITY SOLDER ATTACHMENT EQUIPMENT. A SOLDER JOINT CON-
NECTS A COMPONENT TO A PC BOARD BOTH ELECTRICALLY AND MECHANICALLY.

k THEREFORE, SOLDER INTEGRITY IS A CRITICAL FACTOR IN MILITARY EQUIP-
MENT RELIABILITY. IN THIS PROPOSAL UNIQUE GAS CURTAIN SOLDERING
EQUIPMENT IS DESCRIBED THAT PRODUCES STRONG, RELIABLE, REPRODUCABLE
SOLDER BONDS WITHOUT THE USE OF CHEMICAL FLUXES. ELIMINATION OF
FLUXES AND FLUX REMOVAL WILL BE A MAJOR ADVANCE BECAUSE FLUXES ARE

N ABIETIC ACIDS THAT CAN LATER CAUSE RELIABILITY PROBLEMS IN SMT AND
DAIC/PC ASSEMBLIES. INCREASED THROUGHPUT IS ANOTHER MAJOR GOAL OF
THE PROGRAM. AN INDUSTRY SURVEY OF 720 COMPANIES HAS BEEN UNDERTAKEN
WITH RESULTS SHOWING OVERRIDING INTEREST AND NEED FOR EQUIPMENT

OF THE TYPE PROPOSED.
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GENERAL DIGITAL INDUSTRIES INC NAVY $ 59,027
7702 GOVERNORS DR
HUNTSVILLE, AL 35805
‘ RICHARD E REEVES
) TITLE:
A PRACTICAL MODEL OF AN EXPERT ADAPTIVE CONTROL SYSTEM FOR SHIPYARD
WELDING APPLICATIONS
T 66 OFFICE: NAVSEA

T

IN AN EFFORT TO COMPENSATE FOR THE DECLINING SKILL LEVELS OF SHIP-
i YARD WELDERS, THIS PROGRAM RESEARCHES THE FEASIBILITY OF BUILDING AN
4 ADAPTIVE WELD CONTROL SYSTEM USING A RULE-BASED EXPERT SYSTEM AND

APPROPRIATE SENSORS. THE SHIPYARD WELDING PROCESS THAT CAN BENEFIT

MOST FROM SUCH A CONTROL SYSTEM WILL BE IDENTIFIED. THE KEY DETER-
' MINANTS OF WELD QUALITY AND THE TRANSFER FUNCTIONS THAT RELATE THEM
WILL BE ESTABLISHED. A PRACTICAL MODEL OF THE WELD PROCESS AND EX-
PERT SYSTEM WILL BE DEVELOPED AND WILL BE USED TO PROJECT THE
QUALITY, CORRECTNESS AND SPEED OF RESPONSE OF A FULLY-DEVELOPED CON-
' TROL SYSTEM.

i

GENERAL SCIENCES INC DNA $ 73,024
655 S GRAVES RD
PLYMOUTH MEETING, PA 19462
DR PETER D ZAVITSANOS
TITLE:
LASER HARDENING BY INTERMETALLIC BONDING
T 4 OFFICE: AM/SBIR

THE USE OF HIGHLY EXOTHERMIC SELF PROPAGATING INTERMETALLIC REACTIONS
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IN PROPOSED TO BOND TOGETHER LOW COST ANISTROPIC GRAPHITIC MATERIALS
WHICH HAVE SHOWN PROMISE AS LASER RESISTANT MATERIALS DUE TO HIGH
REFLECTIVITY AND HIGH HEAT OF VAPORIZATION. IN ADDITION SEVERAL
TECHNIQUES ARE PROPOSED IN ORDER TO DEVELOP HIGHLY REFLECTIVE RE-
FRACTORY COATINGS FOR GRAPHITIC SUBSTRATES, AND FINISHED SHAPES OF
REFLECTIVE HIGH TEMPERATURE CERAMICS. SCREENING WILL BE CONDUCTED
IN AN EFFORT TO EVALUATE THE EFFECTIVENESS OF THE PROPOSED BONDING
TECHNIQUES AND THE PERFORMANCE OF THE MATERIAL SAMPLES IN TERMS OF
LASER ABLATION(Q*) BACKSURFACE TEMPERATURE RISE AND ADHERENCE TO A
TYPICAL BOOSTER MATERIAL SUBSTRATE SUCH AS ALUMINUM. THE MECHANISMS
OF PROTECTION AND/OR FAILURE WILL BE ADDRESSED AND RECOMMENDATIONS
WILL BE MADE FOR THE FUTURE DIRECTION OF THIS TECHNOLOGY IN TERMS OF
SERVING THE SDI OBJECTIVES AS A PRACTICAL MEANS OF PROTECTING
BOOSTERS FROM LASER RADIATION.

GENERAL TECHNOLOGY APPLICATIONS INC AF $ 48,767
12343-D SUNRISE VALLEY DR
RESTON, VA 22091
DR ALBERT F HADERMANN
TITLE:
CONTINUOUS LOW COST PROCESSING TECHNIQUES FOR MANUFACTURING OF
SOLID ROCKET PROPELLANT
T 80 OFFICE: AFRPL/TSTR

THE UNITED STATES AIR FORCE IS SEEKING A SIMPLE, LOW COST METHOD FOR
MANUFACTURING LARGE SOLID ROCKET MOTORS. LOW COST CONTINUOUS PRO-
CESSING EMPLOYED IN THE COMMERCIAL PLASTICS INDUSTRY SHOULD OFFER
THIS POTENTIAL. HOWEVER, THERE ARE UNIQUE PROBLEMS AND REQUIREMENT
IN MANUFACTURING PROPELLANTS AND COMMERCIAL CONTINUOUS PROCESSING
TECHNIQUES HAVE NOT YET FOUND THEIR WAY INTO PROPELLANT MANUFACTUR-
ING. GTA HAS DISCOVERIES AND DEVELOPMENTS RELATING TO THE PROCESSING
OF COMPLEX COMPOSITES WHICH ADDRESS THE SPECIFIC PROBLEMS PRESENTED
BY CONTINUOUS PROCESSING PROPELLANTS. CONCEPT FEASIBILITY HAS BEEN
DEMONSTRATED IN A CONTRACT FUNDED BY DARPA. GTA PROPOSES TO DEMON-
STRATE THE TECHNICAL FEASIBILITY OF THE USE OF THESE PROCESSES FOR
LOW COST ZTONTINUOUS PROCESSING OF LARGE SOLID ROCKET MOTORS. THE GTA
TECHNOLOGY PROVIDES AN OPPORTUNITY FOR SIMPLE, LOW COST CONTINUOUS
PROCESSING OF THERMOSET PROPELLANTS NOT POSSIBLE WITH OTHER CONCEPTS.
THE PRINCIPAL ADVANTAGE IS THE ABILITY TO PRECISELY BLEND ALL IN-
GREDIENTS AS A BATCH IN A LOW SHEAR, NON-REACTIVE STATE. THE
HOMOGENEOUSLY PREBLENDED MATERIAL IS FED INTO A CONTINUOUS PROCESSOR
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WHERE MINIMAL WORK PRODUCES A CASTABLE SLURRY. COMPLEX AND EXPENSIVE
CONTINUOUS METERING SYSTEMS ARE NOT REQUIRED. WORKING TIME OF THE
INGREDIENTS IN A REACTIVE STATE IS LESS THAN ONE MINUTE, IN A RE-
LATIVELY LOW SHEAR SYSTEM.

GEO-CENTERS INC NAVY $ 49,986
7 WELLS AVE
NEWTON CENTRE, MA 02159
DR MARC D MERMELSTEIN
TITLE:
MINIATURIZED SOLID STATE MAGNETIC SENSOR CHIP
T 51 OFFICE: NAVSEA

v

ALY

THE DEVELOPMENT OF A MINIATURIZED ALL SOLID STATE MAGNETIC SENSOR
CHIP IS PROPOSED. THE SENSOR EXPLOITS THE MAGNETOELASTIC RESPONSE
OF AN AMORPHOUS METAL FILM. PHASE I RESEARCH IS DIRECTED TOWARDS
ESTABLISHING THE PRINCIPLE OF OPERATION OF THE PROPOSED SOLID STATE
MAGNETIC SENSOR, IDENTIFYING THE CRUCIAL MATERIAL PARAMETERS THAT
DETERMINE THE MAGNETIC SENSOR PERFORMANCE, AND DETERMINING THE PRO-
POSED SENSOR'S DETECTION CAPABILITIES.
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GEO-CENTERS INC NAVY $ 49,974
7 WELLS AVE
NEWTON CENTRE, MA 02159
DR MARC D MERMELSTEIN
TITLE:
FIBER OPTIC MAGNETOMETER WITH 10 TO THE -12 TESLA/DIVIDED BY Hz
DETECTION CAPABILITY
T 63 OFFICE: NAVSEA

v
»
v S A
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THE DEVELOPMENT OF A HIGH SENSITIVITY POLARIMETRIC FIBER OPTIC
MAGNETOMETER CAPABLE OF DETECTING LOW-FREQUENCY MAGNETIC FIELDS OF
10 (-12) TESLA/DIV BY Hz IS PROPOSED. THE PHASE I RESEARCH EFFORT IS
PRIMARY DIRECTED TOWARD THE DEVELOPMENT OF A FIBER OPTIC MAGNETO-
ELASTIC TRANSDUCER, OF SUFFICIENT SENSITIVITY, WHICH CONVERTS THE
SIGNAL MAGNETIC FIELD TO A STRAIN AND TRANSFERS THE STRAIN TO THE
CORE OF THE OPTICAL FIBER. THE NOVEL TRANSDUCER DESIGN CONSISTS OF A
MAGNETOSTRICTIVE AMORPHOUS METAL RIBBON CONFIGURATED IN A THIN SHELL
GEOMETRY AROUND WHICH IS WOUND A SPECIALIZED SELF-ORIENTING HIGH-
BIREFRINGENCE FIBER. FIELD-INDUCED STRAINS IN THE MAGNETOSTRICTIVE
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THIN-SHELL ARE TRANSFERRED TO THE CORE OF THE OPTICAL FIBER AND IN-
DUCE FLUCTUATIONS IN THE FIBER BIREFRINGENCE. THESE BIREFRINGENCE
FLUCTUATIONS ARE SUBSEQUENTLY CONVERTED TO A SIGNAL VOLTAGE BY THE
FIBER OPTIC POLARIMETRIC INTERFEROMETER AND THE PHOTODETECTOR. THE
PHASE I RESEARCH EFFORT IS SPECIFICALLY DIRECTED TOWARD THE DESIGN,
CONSTRUCTION, AND OPTIMIZATION OF THE FIBER OPTIC MAGNETOELASTIC
TRANSDUCER. A SUCCESSFUL CONCLUSION OF THE PHASE I RESEARCH EFFORT
WILL BE THE DEVELOPMENT OF A FIBER OPTIC MAGNETOELASTIC TRANSDUCER
WHOSE MAGNETIC FIELD SENSITIVITY IS CONDUCTIVE TO THE DETECTION OF
LOW FREQUENCY MAGNETIC FIELDS OF 10 (-12) TESLA/ DIV BY Hz.

GEO-CENTERS INC ARMY $ 49,992
7 WELLS AVE
NEWTON CENTRE, MA 02159
EDWARD D PETROW
TITLE:
NEW SYNTHETIC ROUTES FOR ENERGETIC MATERIALS
T 4 OFFICE: ARDC/SMCAR

THE SYNTHESIS OF NITRO DERIVATIVES OF HIGHLY STRAINED CAGE COM-
POUNDS WHICH MAY ULTIMATELY PAVE THE WAY TO NEW, HIGHLY ENERGETIC
MATERIALS FORMULATIONS HAS RECEIVED CONSIDERABLE ATTENTION IN RECENT
YEARS. POLYNITRO POLYHEDRANES ARE PARTICULARLY ATTRACTIVE AS ALTER-
NATIVE INSENTISITVE HIGH EXPLOSIVES (IHE) DUE TO THEIR HIGH CARBON TO
HYDROGEN ATOM RATIOS, HIGH DENSITIES (UP TO 1.40 g/cc) AND HIGH NET
VOLUMETRIC HEATS OF COMBUSTION. CYCLOBUTADIENE IRON TRICARBONYL AND
ITS DERIVATIVES FORM AN IMPORTANT GROUP OF PRECURSORS TO SUCH SYS-
TEMS. IT 1IS PROPOSED IN THIS EFFORT, TO SYNTHESIZE A SERIES OF
NITRATED CYCLOBUTADIENE IRON TRICARBONYL COMPLEXES. THESE WILL BE
CONVERTED TO CAGE COMPOUNDS BY DIMERIZATION/PHOTOCYCLOADDITION AND/
OR CONDENSATION WITH DIENOPHILES FOLLOWED BY PHOTOCYCLOADDITION.
THIS WOULD RESULT IN THE FORMATION OF CAGE COMPOUNDS ALREADY BEARING
NITRO GROUPS THUS OBVIATING THE DIFFICULT STEP OF CONVERTING OTHER
FUNCTIONAL GROUPS TO NITRO SUBSTITUENTS.
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GEO-CENTERS INC DNA $ 49,289

7 WELLS AVE

NEWTON CENTRE, MA 02159

THOMAS G DIGIUSEPPE

TITLE:

HIGH PRESSURE FIBER OPTIC SENSOR FOR NUCLEAR TEST INSTRUMENTATION
T 3 OFFICE: AM/SBIR

THE GOAL OF THIS PHASE I EXPERIMENTAL EFFORT IS TO DEMONSTRATE THE
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i)

R FEASIBILITY OF USING AN OPTICAL GLASS AS A SENSING ELEMENT FOR VERY
i HIGH PRESSURE MEASUREMENTS. CURRENTLY, PIEZO-ELECTRIC GAUGES ARE

" TYPICALLY USED. AS THESE SENSORS ARE ELECTRICAL IN NATURE, THEY ARE

ADVERSELY AFFECTED BY ELECTROMAGNETIC INTERFERENCE (EMI) WHICH IS

! CREATED IN A NUCLEAR EVENT. THE PROPOSED FIBER OPTIC SENSOR BASED

) UPON THE PHOTOELASTIC EFFECT IS INHERENTLY IMMUNE TO EMI. 1IN ADDI-

. TION, SUM-DIFFERENCE OUTPUT DETECTION METHODS WILL RESULT IN A FIBER
e OPTIC SENSOR WHICH IS LESS SENSITIVE THAN A SINGLE OUTPUT SENSOR TO

p THE EFFECTS OF NUCLEAR RADIATION (FIBER DARKENING), AS THE MONITORING
’ OF BOTH OUTPUT POLARIZATIONS ALLOWS FOR THE SENSOR OUTPUT TO BE

- TRANSMITTED INTENSITY INVARIANT. BY INCORPORATING AN OPTICAL GLASS
, AS THE PHOTOELASTIC SENSING ELEMENT, A FIBER OPTIC SENSOR WITH A

” LINEAR SENSING RANGE OF APPROXIMATELY 12 kBAR AND AN AC BANDWIDTH
-

;
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CAPABILITY APPROACHING 1 MHz CAN BE REALIZED.

GEOCHEMICAL SERVICES INC AF $ 50,000
s 2741 TOLEDO ST - STE 201
e TORRANCE, CA 90503

WILLIAM HENDERSON
TITLE:
DEPTH PROFILES AND BULK ANALYSIS OF SEMICONDUCTOR MATERIALS USING
ICP MASS SPECTROSCOPY WITH ELECTROTHERMAL ATOMIZATION

T 55 OFFICE: RADC/DOR
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' A NOVEL APPROACH TO SENSITIVE DIRECT ANALYSIS OF III-V COMPOUNDS AND
OTHER SEMICONDUCTOR MATERIALS IS PROPOSED. FEASIBILITY DEPENDS ON
THE SUCCESSFUL MODIFICATION OF HARDWARE AND SOFTWARE OF A COMMER-
CIALLY AVAILABLE INDUCTIVELY COUPLED PLASMA MASS SPECTROMETER
(ICP/MS). FOR ROUTINE BULK ANALYSIS OF SEMICONDUCTOR SUBSTRATES,
EPITAXIAL FILMS, DOPANTS, OR SOURCE MATERIALS, THE FOLLOWING CONCEPT
IS PROPOSED. A SPECIALLY DESIGNED ELECTROTHERMAL ATOMIZER WOULD CON-
TAIN THE SOLID OR LIQUID SAMPLE AND CUSTOM SOFTWARE WOULD BE WRITTEN
TO COLLECT ANALYTICAL DATA AS A FUNCTION OF THE THREE DIMENSIONS OF
ION COUNTS, ATOMIC MASS, AND FURNANCE TEMPERATURE. BY THE PROPER
CHOICE OF THE CARRIER GAS PASSING OVER THE SAMPLE, SEPARATION OF THE
VARIOUS ELEMENTS CONTAINED IN THE SAMPLE SHOULD BE ACHIEVABLE IN THE
THIRD DIMENSION OF TEMPERATURE. SPATIAL SEPARATION IN THE TEMPERA-
TURE DIMENSION COULD BE USED TO ELIMINATE MANY MASS INTERFERENCE.
DETECTION LIMITS FOR MOST ELEMENTS OF THI PERIODIC CHART ARE EXPECTED
TO RANGE BETWEEN 0.0l AND O.l1 ppb. DEPTH PROFILES SHOULD BE
ACHIEVABLE BY MASKING OFF THE AREA TO BE PROTECTED AND MOUNTING THE
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ﬁ SAMPLE INSIDE THE ATOMIZER TUBE. THE CARRIER GAS WOULD THEN BE

4 PASSED OVER THE SURFACE OF THE MOUNTED SAMPLE AT A TEMPERATURE SUF-
FICIENT TO ATOMIZE THE ELEMENTS OF INTEREST. THE TIME DIMENSION OF
THIS THREE DIMENSIONAL DATA SET OF ION COUNTS, ATOMIC MASS, AND TIME
COULD BE CALIBRATED TO DEPTH AND A PROFILE OF EACH ELEMENT AND ITS
ISOTOPE RATIOS COULD BE CREATED WITH SUB-ppb SENSITIVITY.

GEOMET TECHNOLOGIES INC

20251 CENTURY BLVD

GERMANTOWN, MD 20874

JOHN MACWATERS

TITLE:

CHEMICAL VULNERABILITIES OF ARMORED VEHICLES
T 15 OFFICE: DARPA

DARPA $ 49,914

DEFEAT OF COMBAT VEHICLES IS PRINCIPALLY SOUGHT THROUGH DIRECT-FIRE
WEAPONS AND THE EFFECTS OF CONVENTIONAL MUNITIONS. THE DESIRED
EFFECT IS FIRST TO ACHIEVE A CATASTROPHIC KILL (K-KILL) OR, FAILING
THAT, TO INFLICT A FIREPOWER OR MOBILITY KILL. ADVANCEMENT IN ARMOR
PROTECTION HAS SHOWN, HOWEVER, THAT ANTIARMOR WEAPONS/MUNITIONS CAN
BECOME MARGINALLY EFFECTIVE IN A VERY SHORT PERIOD. CHEMICAL AGENTS/
MUNITIONS HAVE HISTORICALLY BEEN EMPLOYED TO DEBILITATE THE VEHICLE
CREW, OR TO LIMIT THEIR COMBAT EFFECTIVENESS BY CAUSING ADOPTION OF
A BURDENING PROTECTIVE POSTURE. IN CONTRAST TO EITHER OF THESE
APPROACHES, THE OBJECTIVE OF PHASE I OF THIS STUDY IS TO ASSESS THE
VULNERABILITY OF COMBAT VEHICLES TO ATTACK BY ANTIMATERIEL CHEMICAL
AGENT. THE APPROACH INVOLVES (1) DEFINITION OF COMBAT VEHICLE KEY
MISSION REQUIREMENTS AND IDENTIFICATION OF MATERIALS THAT ARE CRITI-
CAL TO THE CAPABILITIES OF SYSTEMS AND SUBSYSTEMS INVOLVED IN THE
ATTENDANT VEHICLE FUNCTIONS; (2) DEFINITION OF CHANGES IN PROPERTIES
AND CHARACTERISTICS OF THESE MATERIALLS (SUCH AS HARDNESS,
SMOOTHNESS, OR ENERGY CONTENT) THAT WOULD DENY/LIMIT THE INTENDED
PERFORMANCE OF THE ASSOCIATED VEHICLE FUNCTION.

GEOMET TECHNOLOGIES INC
20251 CENTURY BLVD
GERMANTOWN, MD 20874
MARK STUNDER
TITLE:
AN ARTIFICIAL INTELLIGENCE/KNOWLEDGE BASED EXPERT SYSTEM FOR
TACTICAL WEATHER EFFECTS

T 74 OFFICE: LABCOM/ASL

ARMY §$ 49,979

A PHASE I PROGRAM IS PROPOSED TO METHODICALLY EXAMINE AND ORGANIZE
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. BATTLEFIELD METEOROLOGICAL DATA AND INFORMATION IN SUPPORT OF ARMY S:
MISSION AREAS. A KNOWLEDGE ENGINEERING PROCEDURE IS DISCUSSED THAT ¢
WILL FIRST IDENTIFY KEY AVAILABLE BATTLEFIELD METEOROLOGICAL RE- ~

PROVIDE GUIDANCE FOR DOD METEOROLOGISTS IN THE PREPARATION OF e
TACTICAL WEATHER INTELLIGENCE. PHASE II EFFORTS WILL CENTER AROUND N
DEVELOPING OTHER MODULARIZED BATTLEFIELD METEOROLOGICAL EXPERT SYS-
TEMS AND PROVIDING A MENU~-DRIVEN OVERALL PROCESSING SYSTEM.

SOURCES AND SECONDLY DEVELOP AN EXPERT SYSTEM ARCHITECTURE. IMPLE- >
. MENTATION AND EVALUATION OF THE EXPERT SYSTEM WILL ALSC BE UNDER- N
p TAKEN. THE EXPERT SYSTEM WILL BE NECESSARILY LIMITED IN PHASE I TO 7
¢ ONE ARMY MISSION AREA. THE ADVANTAGES OF SUCH AN EFFORT WILL BE TO o
: .
'

)

et
L)
-

[
s N
! ;\
# GLOBAL INFORMATION SYS TECH ARMY $ 50, 000 NN
N 201 W SPRINGFIELD NI
CHAMPAIGN, IL 61820 r ¥
J DR JOHN S SFONDILIAS -
1 TITLE: o
A BUILDING A GENERIC INTELLIGENT TUTOR N
; T 112 OFF ICE: MICOM -
: o
\ ICAI SYSTEMS CONTAIN CONTENT DOMAIN KNOWLEDGE AND TEACHING KNOWLEDGE. h
: BOTH CONTENT DOMAIN AND TEACHING EXPERTS ARE NEEDED TO BUILD A COM- o
PLETE ICAI SYSTEM. TWO SEPARATE KNOWLEDGE ACQUISITION PROCESSES MUST Y
\ BE PERFORMED -- ONE FOR CONTENT, ONE FOR TEACHING STRATEGIES. IN e
! THIS PROJECT, WE SYSTEMATICALLY CAPTURE AND REPRESENT THE TEACHING e
KNOWLEDGE IN AN INSTRUCTIONAL DIAGNOSTIC MODULE. THE TEACHING ==
N STRATEGIES REPRESENTED IN THIS MODULE ARE CONTENT~INDEPENDENT. THE r
I CAPTURED TEACHING STRATEGIES ARE BASED ON A WELL-RESEARCHED EDUCA- -
" TIONAL THEORY OF INSTRUCTION THAT HAS BEEN APPLIED IN NUMEROUS "
' COMPUTER-BASED EDUCATION LESSIONS. BECAUSE CONTENT DOMAIN AND TEACH- N
’ ING KNOWLEDGE ARE SEPARATELY REPRESENTED, EITHER KNOWLEDGE BASE CAN o
BE UPDATED OR IMPROVED INDEPENDENTLY. THIS ALLOWS THE ICAI SYSTEM e
F, TO BE IMPROVED AS THE CONTENT DOMAIN CHANGES, OR TEACHING THEORY -
: EVOLVES. i
x ’:'
GORDON ASSOCS NAVY $ 51,592 -
236 ANDOVER ST N
WILMINGTON, MA 01887 -
STANLEY H GORDON -
TITLE: o
' INVESTIGATION OF A NEW FIELD SYSTEM FOR DETACHING AND REMOUNTING %:
o SMDS o
T 138 OFFICE: NSWC o
\\ K\
A NEW SYSTEM FOR REPAIR OF HIGH-DENSITY, SURFACE-MOUNTED COMPONENTS NG
S :
[l ;’f-
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AND SOCKETS WILL BE INVESTIGATED. THIS SYSTEM WILL PROVIDE A NON-
CONTACT MEANS OF HEATING SOLDER PADS AND TERMINALS, AND WILL INCLUDE
COMPONENT REMOVAL AND REPLACEMENT FIXTURING METHODS. ENERGY MANAGE-
MENT OF FOCUSED INFRARED WILL PERMIT THE MELTING OF SOLDER AT DIS-
CRETE SITES ANYWHERE ON A CIRCUIT BOARD WITHOUT HEATING THE COM~
PONENTS UNDER REPAIR.

GREEN MOUNTAIN RADIO RESEARCH CO ARMY $ 57,558
50 VERMONT AVE - FT ETHAN ALLEN
WINOOSKI, VT 05404
FREDERICK H RAAB
TITLE:
POWER-AMPLIFIER SYSTEM FOR ADAPTIVE JAMMER
T 55 OFFICE: CECOM/AMSEL

A IPNE ol ot g ]
LY
oy

-y -

THE PROPOSED PROGRAM IS A FEASIBILITY STUDY AND SYSTEM DESIGN FOR

AN INNOVATIVE POWER-AMPLIFIER SYSTEM FOR THE ADAPTIVE-JAMMER APPLICA-
TION. THIS SYSTEM OPERATES OVER THE ENTIRE HF AND VHF RANGE (3 -

300 MHz), PRODUCES SIGNALS WITH VARIOUS TYPES OF MODULATION, AND CAN
CONCENTRATE ALL OF ITS POWER ON A SINGLE TARGET OR DIVIDE ITS POWER
AMONG SEVERAL TARGETS. ITS POWER AMPLIFIERS CAN BE OPERATED IN CLASS
AB TO PRODUCE A CLEAN OUTPUT SIGNAL OR IN CLASS D TO PRODUCE GREATER
POWER WITH GREATER EFFICIENCY WHEN HIGHER LEVELS OF HARMONICS, IMD,
AND SPURIOUS PRODUCTS ARE ALLOWABLE. THE SYSTEM IS BASED UPON WIDE-
BAND, MULTIMODE PA MODULES, HIGH-EFFICIENCY CLASS-S MODULATORS,
HARMONIC CANCELLATION BY OUTPHASING, A BANK OF SWITCHED/TUNEABLE
FILTERS, AND FEEDFORWARD ERROR CANCELLATION. CONTROL OF THE SYSTEM
IS VESTED IN AN INTELLIGENT PROCESSOR.

GREENBRIAR SYSTEMS INC NAVY $ 49,631

8150 LEESBURG PIKE - STE 407

VIENNA, VA 22180

DIXON CLEVELAND

TITLE:

INFORMATION FEEDBACK CONTROL FOR DIRECTING STEERABLE ESM ANTENNAS
T 31 OFFICE: SPAWAR

TO KEEP PACE WITH RAPIDLY GROWING NUMBERS OF EXOTIC EMITTERS, AND TO
KEEP EQUIPMENT SIZE, WEIGHT AND COST DOWN AT THE SAME TIME, FURTHER
ESM SYSTEMS MUST EMPLOY INTELLIGENT INFORMATION PROCESSING PROCEDURES
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TO PERFORM THEIR JOBS OF GENERATING COMPLETE, ACCURATE, AND UP-TO-
DATE "MAPS" OF THE ENEMY'S RADAR ENVIRONMENT. INTELLIGENT DATA COL-
LECTION PROCEDURES ARE REQUIRED TO ALLOW THE ESM SYSTEM TO FOCUS ON
DATA THAT ARE MOST NEEDED TO IMPROVE THE SYSTEM'S PRESENT MAP OF THE
ENEMY DISPOSITION. ANTENNA BEAM STEERING OFFERS ESM SYSTEMS A POWER-
FUL FOCUSING TOOL. THE PURPOSE OF THIS PROPOSED PROGRAM IS TO DE-
VELOP AN INTELLIGENT BEAM SCANNING STRATEGY, BASED UPON THE PRINCIPLE
OF INFORMATION FEEDBACK CONTROL (IFC), WHICH EXPLOITS AN ESM SYSTEM'S
FOCUSING CAPABILITIES TO ACHIEVE THE MAPPING GOAL.

r

GT-DEVICES INC SDIO $ 95,043
5705A GENERAL WASHINGTON DR
ALEXANDRIA, VA 22111
RODNEY L BURTON
TITLE:
PERFORMANCE OF A HYDROGEN PULSED ELECTROTHERMAL THRUSTER
T 6 OFFICE:

2 %

- ‘\- o
:;.f J".".

FOR STRATEGIC DEFENSE ASSETS IN SPACE, AN ON-ORBIT PROPULSION
CAPABILITY IS REQUIRED WHICH FEATURES HIGH EFFICIENCY AT A SPECIFIC
IMPULSE OF 1000-3000 SECONDS. THIS PROPULSION IS REQUIRED FOR ORBIT
TRANSFER, ORBITAL MANEUVERING AND STATION-KEEPING MISSIONS. THE
PULSED ELECTROTHERMAL (PET) THRUSTER SEEMS PARTICULARLY ATTRACTIVE
FOR THESE APPLICATIONS, AND HAS PREVIOUSLY APPROACHED THE PROPOSED
PERFORMANCE LEVELS WITH WATER PROPELLANT IN THRUST STAND EXPERIMENTS.
MUCH BETTER PERFORMANCE CAN BE ACHIEVED WITH LIQUID HYDROGEN, HOW-
EVER. PROPOSED IS THE DESIGN AND FABRICATIONS OF A HYDROGEN-FUELED
THRUSTER FOR LABORATORY USE, WITH PARTICULAR ATTENTION FOCUSSED ON
THE PROBLEM OF MINIMIZING HYDROGEN BOILOFF DURING INJECTION. THE
THRUSTER WILL BE TESTED IN VACUUM WITH GASEOUS HYDROGEN TO MEASURE
THE BREAKDOWN VOLTAGE, AND USING THE TEST DATA, A CAPACITIVE PULSE
FORMING NETWORK WILL BE DESIGNED. THESE TASKS ARE DESIGNED TO
ESTABLISH THE TECHNICAL FEASIBILITY OF LIQUID HYDROGEN OPERATION IN
A PULSED ELECTROTHERMAL THRUSTER.

GUILD ASSOCS INC AF $ 53,658
7030 D HUNTLEY RD
COLUMBUS, OH 43229
DR RAM CHANDRASEKHAR
TITLE:
NOVEL AIR STRIPPING FOR VOC'S IN WATER
T 300 OFFICE: AFESC/RDXP

THE OBJECTIVE OF THE PROPOSED PROJECT IS TO IMPROVE THE EFFICIENCY OF
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AIR STRIPPING PROCESSES THROUGH ENHANCED AIR/WATER CONTACTING. THE
' SUCCESS OF THE PROGRAM WILL ENSURE OPTIMUM USE OF CONTACTOR VOLUME
' AND MAXIMUM CONCENTRATION OF STRIPPED SOLUTE IN EXHAUST AIR. THE
i SUGGESTED NOVEL PROCESS COMBINES KNOWN TECHNOLOGIES. GROUND WATERS
ARE FREQUENTLY INFILTRATED BY VOLATILE ORGANIC COMPOUNDS (VOC'S).
MANY INDUSTRIAL PROCESSES PRODUCE VOC CONTAMINATED WASTEWATERS. AIR
! STRIPPING IS ACCEPTED AS BEING EFFECTIVE. PROCESSES TO-DATE ARE
' CONSIDERED LESS THAN ACCEPTABLE MAINLY DUE TO INEFFICIENT GAS/LIQUID
CONTACTING. THE PROPOSED PROCESS COMBINES KNOWN TECHNOLOGIES TO
SIGNIFICANTLY AUGMENT THE MASS TRANSFER INTERFACE. BESIDES OVER-
COMING THE ABOVE MENTIONED DEFICIENCIES, THE PROCESS IS EXPECTED TO
REDUCE ENERGY USE AND EASE DOWNSTREAM PROCESSING OF EXHAUST GASES.
PHASE I WORK IS PLANNED TO SHOW TECHNICAL FEASIBILITY OF THE PROCESS
IN A SMALL SCALE APPARATUS AND OBTAIN DATA FOR PILOT PLANT DESIGN
AND DEMONSTRATE IN PHASE II.
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GUMBS ASSOCS INC NAVY $ 49,830
11 HARTS LA
EAST BRUNSWICK, NJ 08816
j DR RONALD W GUMBS
TITLE:
TOUGH HIGH MODULUS EPOXY CASTING MATERIALS
T 188 OFFICE: NSRDC
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THE OVERALL OBJECTIVE OF THIS PROJECT IS TO DEMONSTRATE THE FEASI-
BILITY OF PREPARING LOW VISCOSITY, ROOM TEMPERATURE CURABLE, TOUGH,
HIGH MODULUS EPOXY CASTING MATERIALS USING POLY(ARYL ETHER KETONES)
AND POLY(ARYL ETHER SULFONE KETONE) COPOLYMERS AS IMPACT MODIFIERS.
TOUGH, HIGH MODULUS CASTING MATERIALS ARE NOT AVAILABLE. AS THE
MODULUS INCREASES, THE BRITTLENESS OF THE CONVENTIONAL PLASTICS ALSO
INCREASES. BLENDING CERTAIN THERMOPLASTICS WITH EPOXY RESINS PRIOR
TO NETWORK FORMATION IMPROVES THE FRACTURE TOUGHNESS WITH A RETENTION
OF THE HIGH MODULUS. THE IMPROVEMENT IN TOUGHNESS RESULTS FROM
DUCTILE YIELDING OF THE THERMOPLASTIC MODIFIER PARTICLES WHICH SE-
PARATE OUT DURING CURING. DURING PHASE I, THE EFFECT OF MOLECULAR
WEIGHT AND CONCENTRATION OF THERMOPLASTIC MODIFIER ON THE VISCOSITY
OF THE CASTING AND ON THE MECHANICAL PROPERTIES OF THE CURED EPOXY
NETWORKS WILL BE DETERMINED. PHASE I1II WILL EMPHASIZE MORE DETAILED
CHARACTERIZATION OF THE CASTING MATERIAL IN THE UNCURED STATE AND
MORE COMPREHENSIVE TESTS OF THE CURED EPOXY NETWORKS. ACCELERATED
AGING TESTS INCLUDING THERMAL AND HUMIDITY CYCLING WILL BE DEFERRED
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TO EVALUATE THE FEASIBILITY OF A RAPIDLY DEPLOYABLE SHIELDING BLANKET
SYSTEM THAT COULD BE QUICKLY ASSEMBLED IN THE FIELD FOR PROTECTION
) OF PERSONNEL AND EQUIPMENT. THE BLANKET WOULD CONSIST OF METAL
COATED HIGH-STRENGTH PLASTIC OUTER SKINS BONDED TO A CONDUCTIVE
LOSSY FILLER MATERIAL SUCH AS CONDUCTIVE FOAM OR MESH. BLANKETS
WOULD BE TRANSPORTED ON STANDARDIZED ROLLS AND INDIVIDUAL BLANKETS
WOULD BE ELECTRICALLY BONDED TOGETHER WITH CONDUCTIVE VELCRO-TYPE
STRIPS. THEY WOULD BE ASSEMBLED OVER LIGHT WEIGHT STRUCTURAL FRAMES,
OR COULD BE ASSEMBLED IN AN IMPROMPTU MANNER USING FIELD AVAILABLE
MATERIALS. "

L FISCAL YEAR 1986 o
! [
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' SUBMITTED BY DEPT AMOUNT o
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4 UNTIL PHASE II. ™
g 5
v M
' GUYER SANTIN INC DNA $ 47,777 -
917 - 7TH ST g
g SACRAMENTO, CA 95814 R
JAMES NOLT et
v TITLE: N
’ RAPIDLY DEPLOYABLE ELECTROMAGNETICALLY LOSSY BLANKET SYSTEM X
) T 5 OFFICE: AM/SBIR o
X
0 A MILITARY SITUATION INVOLVING THE THREAT OF NUCLEAR WARFARE MAY "
! REQUIRE RAPID DEPLOYMENT OF EQUIPMENT AND FACILITIES WHICH MAY RE- oY
v QUIRE SHIELDING AGAINST ELECTROMAGNETIC EFFECTS. THIS PROPOSAL IS VN
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HALSEY ENGINEERING & MANUFACTURING INC NAVY § 49,894 "
209 MAYHILL RD T
DENTON, TX 76201
DONALD J HALSEY SR

TITLE: e

A SYSTEMS APPROACH FOR AVIONIC PACKAGING AND RACKING FOR THE EC2 o

AIRCRAFT 3
T 88 OFFICE: NAVAIR

HISTORICAL FAILURE DATA SHOW SOME SIXTY PERCENT OF INTEGRATED CIR-
CUIT FAILURES CAN BE TRACED TO INADEQUATE PROVISION FOR HEAT DIS-
SIPATION. IMPROVING AVIONICS RELIABILITY REQUIRES FINDING REGIONS

OF UNDUE THERMAL RESISTANCE IN THE COOLING AIR PATH FROM THE DEDIC-
ATED VAPOR CYCLE ENVIRONMENTAL CONTROL SYSTEM THROUGH SUPPLY DUCTING,
RACK, SHELF, CAGE, CARD TO COMPONENT CASE. THE IMPERATIVE IS CONTROL
OF THE COMPONENT CASE TEMPERATURE. SEVERAL OPTIONS CAN BE APPLIED TO

.
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REDUCING ANY HIGH THERMAL RESISTANCE FOUND AND OPTIMAL APPROACHES
WILL BE TRADED OFF FOR COST EFFECTIVE PERFORMANCE. ADDITIONALLY,
FROM DATA ON THE FORCING SHOCK/VIBRATION SPECTRA, AT THE EQUIPMENT v
BAY, WE WILL SPECIFY ISOLATION PROVISIONS. OTHER CONSIDERATIONS TO
BE TRADED-OFF VS. SELECTION CRITERIA INVOLVE WIRING, CONNECTORS, EMI
PREVENTION AND SHIELDING AGAINST EMP. THE OBJECTIVE OF PHASE I IS TO
ARRIVE AT A COMPREHENSIVE SET OF DESIGN REQUIREMENTS FOR A PROTOTYPE
RACK SYSTEM PROVIDING A BENIGN ENVIRONMENT AND THERBY DIRECTED TO IM-
PROVE RELIABILITY OF RACKED AVIONICS. THIS WILL BE DONE THROUGH
SYSTEMS ENGINEERING AND TRADE-OFF METHODS OUTLINED HEREIN.
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HARTMANN RESEARCH ARMY $ 49,657

902 LOGANWOOD AVE -

RICHARDSON, TX 75080 -

CLINTON S HARTMANN

TITLE: -

LOW-LOSS SAW FILTERS USING MONOLITHIC CONSTRUCTION - DEMONSTRATION o
T 83 OFFICE: LABCOM/ETDL A

N

w e,
l‘ .

THE PROPOSED PROGRAM WILL PROVIDE EXPERIMENTAL VERIFICATION OF A
NEW MONOLITHIC LOW-LOSS SAW TRANSDUCER STRUCTURE. THE STRUCTURE

IS A SINGLE PHASE UNIDIRECTIONAL TRANSDUCER (SPUDT) BUT AVOIDS THE
PROBLEMS ENCOUNTERED BY PREVIOUS SPUDT STRUCTURES. THE ADVANTAGES
OF THE STRUCTURE INCLUDE EASE OF FABRICATION AND ADEQUATE REFLECTI-
VITY FOR BOTH WIDE BAND AND NARROW BAND FILTERS. THE STRUCTURE
ALSO AVOIDS THE PROBLEMS ASSOCIATED WITH THE RECENTLY ANNOUNCED
"NATURAL SPUDT" IN WHICH ALL TRANSDUCERS HAVE THEIR FORWARD ACOUSTIC
PORTS POINTING IN THE SAME DIRECTION.
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HATCH RESEARCH & DEVELOPMENT NAVY $ 50,000
HC 85 - BOX 1329 ROCK CREEK DR
CLINTON, MT 59825
WILLIAM B HATCH
TITLE:
NAVAL COUNTERMEASURES CONTROLLER
T 36 OFFICE: SPAWAR

[
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THE PROPOSED PROGRAM OFFERS AN INNOVATIVE APPROACH FOR PROTECTING A

BATTLE GROUP FROM ATTACKS BY ADVANCED ANTI-SHIP MISSILES. SPACIALLY
DISTRIBUTED COUNTERMEASURES, OF VARIOUS TYPES, ARE DEPLOYED IN A CO-
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ORDINATED MANNER SO AS TO COUNTER ALL PHASES AND ASPECTS OF THREAT
MISSILE WEAPON SYSTEMS. THESE COORDINATED COUNTERMEASURES TECHNIQUES
ARE APPLIED SEQUENTUALLY AND THEIR EFFECTIVENESS AGAINST EACH ATTACK-
ING MISSILE IS CONTINUOUSLY EVALUATED DURING THE ENGAGEMENT. IN THE
EVENT THAT THE FINAL COUNTERMEASURE (ON-BOARD ECM) IS NOT SUCCESSFUL
IN DEFEATING A MISSILE, AN ALERT IS PROVIDED IN TIME FOR HARD-KILL
WEAPONS TO BE DEPLOYED. THIS ALERT IS MADE POSSIBLE BY A PROPRIETARY
METHOD FOR PREDICTING, IN ADVANCED REAL-TIME, THE TERMINAL FLIGHT
PATH OF AN ATTACKING MISSILE BING COUNTERED BY ECM. THE END PRODUCT
OF THIS PROGRAM WILL BE A PRELIMINARY DESIGN FOR A SOFT-KILL DEFENSE
NETWORK WHICH UTILIZES ADVANCED COORDINATED COUNTERMEASURES TECHNIQUES
FROM SPACIALLY DISTRIBUTED PLATFORMS AND DEVICES THAT ARE UNDER THE
DIRECTION OF A COUNTERMEASURES CONTROLLER. PRELIMINARY ANALYSIS,
INCLUDED IN THIS PROPOSAL, INDICATES THAT THE SYSTEM WILL DEFEAT OVER
99% OF ALL ATTACKING ANTI-SHIP MISSILES.
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HAWAII BIOTECHNOLOGY GP INC ARMY $ 75,000
99-193 AIEA HEIGHTS DR
AIEA, HI 96701
MORTON MANDEL
TITLE:
DENGUE VACCINE DEVELOPMENT
T 209 OFFICE: AMRDC/SGRD

THE ULTIMATE OBJECTIVE OF THIS PROJECT IS THE PRODUCTION OF A
DENGUE VACCINE. THE FOUR DENGUE VIRUSES (SEROTYPES) AS A GROUP
ARE BY FAR THE MOST IMPORTANT VIRUSES TRANSMITTED TO MAN BY ARTHRO-
PODS AND IN TERMS OF GLOBAL MORBIDITY ARE RESPONSIBLE FOR SEVERAL
HUNDRED THOUSAND TO SEVERAL MILLION CASES ANNUALLY. 1IN PHASE I
RANDOM FRAGMENTS OF THE DENGUE VIRUS 2 (RNA) GENOME WILL BE CLONED
INTO A BACTERIAL EXPRESSION VECTOR. THESE RANDOMLY GENERATED FRAG-
MENTS WILL BE PRODUCED IN TWO WAYS TO ENSURE COMPLETE COVERAGE OF
THE RNA GENOME.
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HAWAII BIOTECHNOLOGY GP INC ARMY $ 65,000 e
99-193 AIEA HEIGHTS DR 35
AIEA HI 96701 Y
NAVZER D SACHINVALA g
TITLE: 1
TETRODOTOXIN IMMUNOASSAYS :
T 210 OFFICE: AMRDC/SGRD '

M|

X |

TETRODOTOXIN IS A HIGHLY POTENT LOW MOLECULAR WEIGHT NEUROTOXIN ig
b

.'__J

.‘ ’

1",:\ ]

s




T R IO R R R O R T T T T R O L UL MM NN Vg bad tat $k bat ‘e g bat tat b ,.....- -.. A

SMALL BUSINESS INNOVATION RESEARCH (SBIR) PROGRAM - PHASE I PAGE 220
FISCAL YEAR 1986

AWARDED
SUBMMITTED BY DEPT AMOUNT

FOUND IN SOME SPECIES OF PUFFERFISH AND A FEW OTHER WIDELY DIVERGENT
ORGANISMS. CURRENTLY, TETRODOTOXIN IS MEASURED BY MOUSE BIOASSAY OR
WITH SOPHISTICATED CHROMATOGRAPHIC METHODS. A SIMPLE, SPECIFIC, EASY
TO USE ASSAY METHOD FOR TETRODOTOXIN IS NEEDED. IMMUNOASSAYS ARE
USED FOR DETERMINATION OF BIOLOGICALLY IMPORTANT SMALL MOLECULES IN
A VARIETY OF CLINICAL AND NON-CLINICAL SITUATIONS. TO DATE, NO
IMMUNOASSAYS FOR TETRODOTOXIN HAVE BEEN REPORTED, PRESUMABLY BECAUSE
OF DIFFICULTIES ASSOCIATED WITH THE CHEMISTRY OF TETRODOTOXIN. WE
PROPOSE TO SYNTHESIZE DERIVATIVES OF TETRODOTOXIN WHICH CAN BE USED
AS HAPTENS FOR THE PRODUCTION OF ANTI-TETRODOTOXIN ANTIBODIES. PHASE
I FOCUSES ON THE PROBLEM OF PRODUCING TETRODOTOXIN HAPTENS WHICH ARE
SUITABLE FOR CONJUGATION TO THE TETRODOTOXIN MOLECULES. FOUR ROUTES
LEADING TO TETRODOTOXIN HAPTENS ARE PROPOSED. WHEN SUITABLE TETRO-
DOTOXIN HAPTENS HAVE BEEN SYNTHESIZED, POLYCLONAL AND MONOCLONAL
ANTIBODIES WILL BE GENERATED AND USED TO DEVELOP NON-RADIOACTIVE
IMMUNOASSAYS FOR TETRODOTOXIN.

HC CHEM RESEARCH & SERVICE CORP AF $ 58,436
3675 SKYVIEW DR
SAN JOSE, CA 95132
MING-TA HSU/TIMOTHY CHEN
TITLE:
TWO-PHASE ELASTOMER TOUGHENING OF BISMALEIMIDE RESINS
T 148 OFFICE: AFWAL/ML

A BETTER ELASTOMERIC MODIFIER WILL BE SEARCHED AND USED FOR
BISMALEIMIDE (BMI) RESIN TO IMPROVE THE TOUGHNESS OF THE RESIN.
THE GOAL IS GOOD ROOM TEMPERATURE TOUGHNESS WITH GOOD STRUCTURAL
PERFORMANCE IN THE 350-450 DEG F RANGE. NEAT RESIN SPECIMENS AND
LABORATORY SCALE GRAPHITE FIBER COMPOSITE SPECIMENS WILL BE MADE
FOR TOUGHENING TESTS AND EVALUATIONS.

HELMAN ENGINEERING INC AF $ 47,874
2908 S 25TH ST
LINCOLN, NE 68502
MARVIN L HELMAN
TITLE:
DEVELOPMENT STUDY TO DESIGN A COMPUTER~-CONTROLLED TENSTIONING SYSTEM
FOR USE IN MANUFACTURING FILAMENT WOUND STRUCTURES
T 161 OFFICE: AFWAL/ML

A VERY CRITICAL ELEMENT IN THE MANUFACTURE OF FILAMENT WOUND COM-
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POSITE STRUCTURES (FWCS) IS THE PRECISE TENSION CONTROL OF THE ROVING
FILAMENT (AT THE POINT IT CONTACTS THE PART). PRESENTLY, THERE ARE
NO OFF-THE-SHELF TENSIONERS ABLE TO MAINTAIN ACCURATE, DYNAMIC TEN-
SION AT THE ROVING SPOOL. CONSEQUENTLY, BOTH THE MANUFACTURE AND THE
R & D OF FWCS TECHNOLOGY IS SEVERELY HANDICAPPED. THE IDEAL TEN-
SIONER MUST COMPENSATE FOR ITS OWN FRICTION AND INERTIA, AND OTHER
M DYNAMIC FACTORS WHICH OCCUR BETWEEN THE TENSIONER AND THE PART. HEL-
K MAN ENGINEERING HAS BUILT AN ADVANCED TENSIONER WHICH HAS SOLVED ONE oAl
OF THE TECHNICAL PROBLEMS STATED, AND HAS SHOWN THAT A NEW APPROACH A
IS NOT ONLY COST EFFICIENT AND FEASIBLE BUT ALSO ESSENTIAL TO THE AD-
N VANCEMENT OF COMPOSITE STRUCTURE TECHNOLOGY. THE EFFORT PROPOSED IS Ry
\ TO PERFORM ADVANCED RESEARCH TO GATHER THE NECESSARY INFORMATION IN w
' ORDER TO DESIGN A NEW REVOLUTIONARY, COMPUTER-CONTROLLED TENSIONING s
SYSTEM WHICH WILL DELIVER ACCURATE, PROGRAMMABLE TENSION TO THE PART
( COMPENSATING/CORRECTING FOR ALL FACTORS WHICH PRODUCE ERRORS
THROUGHOUT THE DELIVERY SYSTEM), COMMUNICATE WITH THE WINDER COMPUTER K
. DURING OPERATIONS AND RECORD THE TRUE, DYNAMIC TENSION HISTORY DATA )
! OF THE FILAMENT ‘WOUND STRUCTURE. i
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q HERSH ACOUSTICAL ENGINEERING INC AF $ 49,129 o
9545 COZYCROFT AVE »

CHATSWORTH, CA 91311 =

ALAN S HERSH oS
TITLE: o
DYNAMIC CONTROL OF INSTABILITIES WITHIN LIQUID ROCKET ENGINES - ~
. FEASIBILITY STUDY
: T 76 OFFICE: AFRPL/TSTR “
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A RESEARCH PROGRAM IS PROPOSED TO ASSESS THE FEASIBILITY OF
DESIGNING AN ADAPTIVE FEEDBACK CONTROL SYSTEM TO DYNAMICALLY TUNE
ACOUSTIC CAVITIES FOR MAXIMUM DAMPING OF UNSTABLE PRESSURES WITHIN
LIQUID ROCKET ENGINES OVER ITS OPERATIONAL RANGE FROM IGNITION TO
SHUTOFF. THE RESEARCH EFFORT IS DIVIDED INTO FOUR PARTS. FIRST, A
THOROUGH LITERATURE REVIEW WILL BE CONDUCTED TO DETERMINE THE STATE-
OF-THE-ART IN THE DESIGN OF ACOUSTIC CAVITIES. SECOND, THE RANGE OF
CAVITY IMPEDANCES REQUIRED TO ACHIEVE MAXIMUM DAMPING OF ALL EXCITED
MODES WITHIN A TYPICAL ENGINE WILL BE DETERMINED. THIRD, CANDIDATE
ADAPTIVE FEEDBACK CONTROL SYSTEMS WILL BE PROPOSED AND FOURTH, THEIR
FEASIBILITY ASSESSED IN TERMS OF THEIR ABILITY TO SURVIVE IN THE

. HOSTILE ENVIRONMENT WITHIN LIQUID ROCKET ENGINES.
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HIGH TECHNOLOGY SERVICES INC AF $ 50,000

250 JORDAN RD
TROY, NY 12180
MILTON L EVANS
TITLE:
TOUGHENING OF UNIQUE MODIFIED LARC-13 POLYIMIDE BLENDS BY
COMPOSITIONAL QUENCHING

T 148 OFFICE: AFWAL/ML

RESEARCH WILL BE CONDUCTED ON THE FEASIBILITY OF RADICALLY IMPROVING
THE PHYSICAL PROPERTY PROFILE OF SELECTED POLYMER MATRIX COMPOSITES
BY MEANS OF A NEW AND HIGHLY INNOVATIVE TECHNIQUE CALLED "COMPOSI-
TIONAL QUENCHING". THIS TECHNIQUE ALLOWS CREATION OF MICRODISPER-
SIONS OF ONE POLYMER IN ANOTHER WHICH MAY LEAD TO IMPROVEMENT IN IM-
PACT RESISTANCE, FRACTURE TOUGHNESS, INTERLAMINAR AND TRANSVERSE
SHEAR STRENGTH. EMPHASIS WILL BE PLACED ON UNIQUE COMPOSITIONS BASED
ON LARC TECHNOLOGY OF POLYIMIDES BLENDED WITH OTHER HIGH PERFORMANCE
MATERIALS FOR STRUCTURAL APPLICATIONS. SPECIAL ATTENTION WILL BE
GIVEN TO ACHIEVING UNIFORM POLYMER DISPERSIONS WITHIN TOUGH POLYIMIDE
MATRICES. THESE COMPOSITIONS WILL THEN BE EVALUATED TO DETERMINE

THE EFFECT ON COMPOSITE PROPERTIES. INITIAL WORK WILL INVOLVE (1)
IDENTIFICATION OF PROMISING COMPOSITIONS (2) SCREENING OF CANDIDATE
RESINS AND COMPOSITES AND (3) EVALUATING PROPERTIES OF SELECTED
CANDIDATES AS COMPOSITES FOR FURTHER DEVELOPMENT IN PHASE II.

HITTITE MICROWAVE CORP NAVY $ 67,058
21 CABOT RD
WOBURN, MA 01801
YALCIN AYASLI
TITLE:
HIGH POWER RF SWITCH
T 164 OFFICE: NAVAIR/PMTC

PRESENTLY HIGH-POWER RADIO-FREQUENCY SWITCH DEVICES ARE CONSTRUCTED
USING PACKAGED PIN DIODES. DUE TO THE HIGH THERMAL RESISTIVITY OF
THESE DIODES, SWITCHING AT HIGH CW POWER LEVELS IS DIFFICULT.
FURTHERMORE THE DRIVER CIRCUIT REQUIREMENTS FOR THE CONTROL OF THESE
DEVICES ARE HIGH, RESULTING IN REDUCED SWITCHING SPEED AND BANDWIDTH,
AS WELL AS INCREASED VOLUME, WEIGHT, AND COST. 1IN THIS PROPOSAL AN
ALTERNATIVE APPROACH, BASED ON GALLIUM ARSENIDE MONOLITHIC FET TECH-
NOLOGY, IS PRESENTED. THESE DEVICES ARE EXAMINED IN TERMS OF THEIR
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\ POWER HANDLING CAPABILITIES TO MEET THE DESIRED REQUIREMENTS. THIS N
PROPOSAL CONTAINS THE BACKGROUND INFORMATION AND DETAILED DESCRIPTION h&
OF THE TECHNICAL APPROACH FOR THE DESIGN OF SUCH GaAs FET-BASED 2
SWITCHES. IT IS SHOWN THAT THESE COMPONENTS CAN MEET OR EXCEED ALL
THE PERFORMANCE GOALS FOR VOLUME, WEIGHT, SPEED, INTEGRATION CAP-
ABILITY, BANDWIDTH, AND SIMPLIFIED DRIVER REQUIREMENTS.
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HODGE COMPUTER RESEARCH CORP NAVY $ 49,869
1588 BATAUIA

ORANGE, CA 92667

WINSTON HODGE
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TITLE: 'S

HIGH LEVEL LANGUAGE ENGINE/CONTROLLER 3
T 120 OFFICE: NSWC o
' fan i
A HIGH LEVEL LANGUAGE CONTROLLER DESIGN WOULD BE EXPLORED TO PROVIDE g

AN ADAPTIVE UNIVERSAL CONTROLLER THAT COULD BE USED TO SATISFY A WIDE o~

NUMBER OF PURPOSES. THE MACHINE WOULD BE CONTROLLED BY TWO LEVELS OF o

; SOFTWARE WITH THE FIRST LEVEL BEING MICROCODE THAT DEFINES MACHINE ~
FUNCTION AND THE SECOND LEVEL BEING APPLICATION SOFTWARE TO CARRY OUT e
SPECIFIC TASKS ASSIGNED TO THE CONTROLLER. N
o
i HOKENSON CO NAVY $ 49,688 )
‘ 840 S TREMAINE AVE s
i LOS ANGELES, CA 90005 o
» DR GUSTAVE J HOKENS